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PREFACE

This study is intended to brief consultants, experts and laymen on

"the socio-economic development aspects in the Jordan River Valley with

_ . special emphasis on agricultural development. The valley has become

significant to donors and to the Jordan economy due to the ongoing plans

to construct the Maqarin dam on the Yarmouk River (a tributary of the

Jordan River). The cost of the dam and conduits to transport water to

principal population centers has been estimated at more than one billion

dollars.

The United Sta~es Agency for International Development (AID) and its

predecessor agencies had pioneered in the development of the Jordan River

Valley since the Eisenhower Administration. The first U.s. studies of the

region were made by the Johnston Commissio~ Report in October 1955. AID

had since participated in the construction of the East Ghor Canal, a network

of irrigation canals and. in building schools, clinics, housing, and roads.

Also it provided grants, loans and technical assistance to improve agricul

tural development and other related infrastural elements in the valley.

In its effort to establish peace and prosperity in the region, the

United States Government is one of tbe principal donors participating in

v harnessing the waters of the YarmoukRiver to increase crop production with

modern irrigation technol~gy and to improve the availability of food nutrients

for a growing population with equity and growth.
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FOREWORD

Jordan was created by Gzeat Britain after World War I and named the
I

Emirate of Trans-Jordan. In 1948 it became the Hashemite Kingdom of

Jo1'dan.

_._it ~s' aii_~rf;a.,:,,~37'dJ1Q sq~~ )Diles' Cor ~§., ass_square. Wometezs) ,,
of which 18 percent is cultivated (11 percent dTY-famed and 7 percent.

ir%igated) and a population of 2.2 million in earlY 1980 incTeasing at

an annual rate of 3.2 to 3.4" percent.

It has a climate that is generally hot with dry summer.'; and mild
.... winters, characterized by low and extremely variable annual rainfall

which result in recurrent drought conditions lasting from one to several

years. Average annual rainfall varies from less than an inch in the

d~sert to 20 inches in the more fertile areas of the Northern region (Table I) .

It has a topography that n.."1ges from 1,292 feet below sea level in the

Jorclan Rift Valley to Jebel Ram, the highest mountain in Jordan at Ras~-

en-Naqab with an elevation of 5,7.55 feet (Table II).

The COlmtry is poor in na'tUral resources except for phosphates and

potuh minerals. It has been considered a traditionally developinl

country with a 'pastoral .economy dependent 'on Iive.s-tock ··and 'cereal 'aop

pl'Oduction until the fifties. It Pl'Orressed since then to a relatively

modern, service oriented economy,especially in the last decade whereby

only about ten percent of the rural population is engaged in agriculture.

Irifrastru~tural elements were established or strengthened in all

socio-economic pursuits i~ the country. Over 250,000 skilled and ur~killed

workers have migrated to work in the nearby oil-producing countries sending

r~~tt~~es to their families in excess of~.5 billion in 1979. Jo1'dan

has turned into a labor-short country and fOr'~ign chtap labor has been
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" brouaht in especially for' irrigated agriculture and construction work.

AJmun, the capital and the la1'gest city, g1'ew from a population

of 5,000 people in 1928 to 150,000 people in 1979 (mostly due to the

flux. of nfuaees). Its geognphic ana was extended f1'01I one hill to

twelv~ hills in. 1980. Water sho~age and hygenic facilities seem to be

the principal limiting facto1's to its continued expansion. Marginal

fam land. has been neglected and changed c.hancte1' f1'Om farming to

development and speculation. Oryland ag1'icultural production decreased

- ,

during the last" years of drOUgilt. Only Land. wd.'l:h dependable water

supplies fo1' ir%iga'tion such as that in the .rordan River Valley continue

to be developed and expanded.

According to IBRO, Jordan catapulted to a middle-income level

country during. the last few years and had a 1918 per capita income

repo1"ted at $1,050 and a population g%Owth of. 3.4 percent per annum.

. The lack of reliable socio-economic statistical data pose a problem

in establishing tnnds and patterns for'development; nevertheless factual

improvement and gTOW1:h are in evidence. Primary and secondary schools,

clinics, 1'1.\C14s, etc. an Universally established throughout the countrt.

The University of Jordan was established in 1972 and includes faculties

of Art , Science and Ag1'icult~ gnnting as and MS dep'ees. A new

unive1'sity is schequled to be established in 1982 at Irbid and will be

named the Univenity of Yamouk.

Unemployment is allllOst nil. Construction work is \-idespread and

unskilled agriculture labor have unlimited opportunities for employment

I
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to supplement their income. A laBorer may earl' 5 JD~ in one day which

is more than he can hope to earn fTem one dunum of landll planted in

wheat or oa%ley under dry-farmed conditions in a whole year. Statistics

seldom reflect· a farmer's income from other employment and remittances

from abroad. Pastoralists J on the othe% hand, have the opportunity to

obtain job security by joining the armed forces of Jordan.

Several uonors are giving economdc and technical assistance to...
Jordan. Among them are AID with technical and economical azsistance

that was started in the' early fifties. O'thers such as the Netherlands

which recently completed the financing and const~cti(Jn of a ma.rketing

center in the Jordan Valley and will be followed with tne construction of

a wooden box factory to pr~vide containers for' fruits and vegetables.

The United Kingdom is financing a prodUce marketing center in the

northern end of the Jordan Va.lley which is scheduled to be operational

in 1981. The Federal German Repu6lic gave $20 million to finance feasibility

studies and $5 million for the construction of a dam at Wadi Arab.

The European Economic Community (EEC) is providing $2 million tc the. .
Jordan Valley Farmers Association to develop greenhouses and vegetables

. nurseri~~. Th.~ Arab Organization for Agricultural Development CAOAO)

has performed lengthy studies on dryland farming in Jordan. The

1/ 1 JD equivalent to $3.30

2/ 1 dunum is one-tenth of a hectare or one-fourth of an acre.
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'World Pood Px/ogram (WPP) contributed $12 million to pTomote development

. of the rainfed lands by distributing fTUit trees seedlings to farmers.

- The UNDP prepared a range development program for the country. The

British Overseas· Development Ministry and rederal German Republic are

strengthening the Jordanian Veterinary Services and the United Kingdom is

performing an assessment of the livestock industry. The lBRD is preparing

: a feasibility study for the implementation of an integrated plan of

development for the dryland farming subsector of Jordan and an economi~

analysis of the Maqarin Dam as well as a Jordan Valley socio-economic

ag:'C'icultural developiDent stud}'. Iraq and the United Kingdom provided

$10 million loans to the Jordan Cooperative Organization (JeO). Also

FAa and lCARDA have ongoing dryland farming progT2JIlS in the country.

A total of 16 donors have pledged financial support for t.he

construction of the Maqarin Dam and the extension of its water facilities

to Amman and lrbid at an estimated cost of over one billion dollars.

However, agreement among these donors to proceed with the construction of

. . the dam has not. been finalized due to vuious economic and political

factors.
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Backgro~:

The topo.graphy of J01:dan consists of three main regions: 1) a plateau

rising over 3,000 feet, 2) a rift valley descending gradually to 1,292

feet below sea level and which is the subject of this paper (see map)

and, 3) wasteland, semi-desert and desert.

Rainfall is capricious and highly variable resulting in severe

drought and semi-drought conditions which often wreak havoc with dry1and

agricultural farming rendering the country highly dependent on the import

of its food necessities to meet its basic needs. In normal years an average

of less than 16 inches of rainfall can be expected in the highlands; 8 inches

in the valley and little or no precipitation in the desert. As shown in

the agricultural production indices crable III), extreme year-to-year

rainfall variation tends to mask increases in crop productivity. On a

per capita basis, present Jordan agricultural productio~ has been below

what it was ten years ago. . This has been due in a large measure to

recurrent drought conditions and the influx of displaced persons from regional

conflicts.

In its Pive-Year Plan (1916-80), the Government of .Jordan gave high

priority to water sources for the irrigation and development of the Jordan

. River Valley which is considered to be its most potentially productive

agricultural region. The Valley area is about 104 kilometers long and

between 4 to 16 kilometers wide and has the potential of producing agri-

cultural crops year round when dependent supplies of water and modern

scientific technology are made available. And because of its topographic

depression, it has the unique advantage of producing crops out of season

for the local and export markets at great advantages to growers with a

minimum outlay in the cost of crop protection fxom cold weather and from

frost damage.
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T A S' L, E III

Ind'ices' of' JordUiari AgncUlt'ura,l' Production

Total and Per Capita (1961-65-100)

Agricultt~al
Production 1971 1972--

Total 107 134

Per Capita 82 98

1973 1974 1975 1976 1977 1978 1919
~--------

66 165 73 109 79 98 62

47 113 49 70 SO 59 37

1/
1980--
100

7S

Y btimate
SOurce: USDA/Economic Research Service

Washington, DC
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It is estimated that the Jordan Valley produces over 6S percent

of the i%0ss value of cunent agricultural c~p production L.,.d over· 80

percent of the value of agricultural exports with fruits and vegetables

f0rmin,"25 percent of all c01lllDOdities exported by Jorda;1. Under the

Gove:rnment :Five-Year Plan, the expansion of the ittigation system,

application of new techDololY and increased investment in materials and

equipment in the valley ~e P'1'Oj ected to ine%'ease the apoicultural net

crop value by sixfold by 1992 from the base value of 30 million dollars

in 1976.

The Jordan Vall~Y area consists of 600,000 duuums of which· 360,000

dunums were classified in 1962 as irrigab1e. Of this iniiable area,

about 240,000 dunums are presently under full or partial irrigation with

water provided £ram the East Ghor Canal (extended to 60 miles of canals

at present) and all other water sources including the zarqa River, the

Haben Kafrein Wadi, side wadis, $prin~s and underground water sources.

'P·lans ..are .underway .to ,,8X1;end .i:riaati-on 'to ·all -'the ·irl''i'lable land

ar'ea when the in-ig&tion system has been entirely pressurized in o1'der

to provide irrigation water on a year round basis with modern technololY.

The proposed multipU%pose Maqarin Dam will provide water to supplement

the present i%Tiaation water supplies and extend the ir1'iiated area to

the remaining ini,ab ~e area.

In its plans to Fovid~'support for an orderly development of the. , .

Valley, the Government established· the autonomous: Jo~an Valley Commission

(JVC) in 1973 to overseel and coordinate programs, eliminate jurisdictional
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rivalries among -government agencies involved in the Jordan Valley and to

implement plans and prog:rBJDs for its integrated development. The Jordan

Valley Commission was renamed the Jordan Valley Authority (JVA) in 1976

and had a staff of nearly 1300 employees and 600 daily \lorkers in

October 1979. Also the Jordan Valley Famers Association (JVFA) was

created in 1974 to provide farmers with the organization, supplies, credit,

marketing and other services required to increaso agriCUltural production

in the valley.

The dearth of baseline socia-economic data for the Maqarin Dam project

and related infrastructure have aeen limited in quantity and scop~ £or

the development of in. depth impact analyses and evaluation plans. This

has hampered the development of adequate indicators for project performance

and evaluation of the quality of life of the rural popUlation except for

ocassional,random surveys made by government agencies. There is need to

strengthen the project planning with research institutions and project

implementation to overcome this deficiency. In 1977, the Jordan Valley
I

Authority established an informatio~ system to collect and evaluate a

socia-economic baseline data by contracting the services of the University

.of Jordan and other government agencies such as the Department of Statistics

and the Royal Scientific Society. Similarly, the Jordan Valley Farmers

Association sent out peri~eic subject-specific questionnaires to its

membership to collect specific information to evaluate some of their agri

cuItural management practices. Also Department of Statistics performed

_~s.ocio-eco~,:?~ic suryeys ~n .March 1965 an~ June 1973 respectively. The

latter survey 3howed a population of 64,012 people living in 11,213



househo!ds (3~,159 male and 30,853 ,female) with an, average' household size

of 5. 7 persons which is slightly below that fo~ the count1'Y ~ a whale.

The ratio ~f residents 15 years old or youn,er were found to constitute

53.2 percent of the valley population. They would now be 21 years old.

Also the survey indicated that the Valley had a relative]rhigh ra~~o

of workers among the population and a greater involvement of women in

the labor force than elsewhere in the country. About 33 percent of

the population (19,495 people) were workers compared to 20 percent fCir

the rest of Jordan. Also 28.1 percent of women were found to be field

workers (96.1 percent of them in agricultural pursuits) as ~ompared to 10

percent elsewhere in Jordan. The su:vey. revealed that 76 percent of all

houses were constructed of mud bricks, 12 percent were tents, 11 p~:.'("cent

we:oe built of cement bricks or concrete ~d 1 percent were '.:o~t1'Ucted

of mud and stone. The average nUmber of bedrooms was 1. 33 pe~' hO'l1Sehold

.with an averag~ of 4.3 people to each bedroom. Bathroom facilitie~ were

not builtin 90 percent of the homes and kitehens were incorpor&ted in

the ..beciroom .in .most ,houses.

Illiteftcy was found to be high among the older Itge (rOup. It was

90 pe:cent among those who were 50 years and older, 84 percent among

people 40 to 49 years old, 61.6 percent among people 25 to 39 years old

and 40.8 amonl those 15 to 24 years old.

Life expectancy was estimated .t 58 years. However, conciitiol1s

have iDIp,r~ed since the 1973 su:vey and a manpower survey published in

1976 indicated that 82 percent of: the· males-and 63 pe~ent of the females
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between the ages 15 and'19 were literate.!! The completion and operation

of 25 schools in the valley will further ameliorate illiteracy. Also. ten

new health clinics, nine government buildings, potable water facili-

ties and a hiih tension line and an electrical distribution network for

28 villa,es and five water Pumpini stations were connected to the national
I

power grid since that time. In addition three hundred houses. were con-

structed and made available to iovernment workers and 2,100 new housing

units were built for sale to valley residents.

Accordini to the Jordan Department of Statistics there wer~

about 5,700 holdings in the Jordan Valley in 1978 which constituted 10

percent of land holdings in the whole count'%j'. Average land holdings

for the Valley were about 40 dunums yet individual holdings may greatly

vary due to f:ragmerrtation and Moslem inheritance laws (Table IV). A

total of 34 percent of all agricultural holdings in the Jordan Valley

were privately owned and opera.tec!; 59.3 percent sharecropped or 1'erl;ted

md 6. 7 percent were of mixed tenure, i. ~. part of the land is cultivatec!

_by the owner .and· .part ..is .-sharecropped -or rented -(1"ab-l-e V).

'111ere is some variation in the average size of owner-operated

holdin,s in the three sub-districts of the Valley. Their land hol'Ungs

in the north .md south have tendf;r~ to be larger than in the middle of

the Valley. '111ey consti=~e SO percent in the north, 30 percent in the

south and 20 percent in the center which is a reflection of the land

.y
A. Scott and W. Kelly l~ower Development in the Hashemite Kingdom of
Jordan with Special Reference to the Jordan Valley. Aman, J'tme 1976.

~•
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Source: Department of Statistics, Social and Econoaic Survey of the
East Jordan Valley 1973.



History of Type of Land Tenure
in the Jordan Valley

by Percentage

Type of Tenure 1961 Survey *1 1973 Suney *2 1978 Survey *3-
- Owner-Operator 32.5 35.9 34.0

Sharecropped 39.0 47.2 59.3

Cash-Rent 1.8 2.7 N.A.

Mixed 26.7 14.2 ' 6.7

. .

Source: *10epartment of Statistics, 'nle East Jordan Valley, A Soil
and Economdc Survey, 1961 (pp. 159).

*2oep~~nt of Statistics, Social and Economic Survey of
tIle East Jordan Valley, '1973.

*30epart1llent of Statistics, Social and Economic Survey of the
East Jordan Valley, 1978.
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reform started at the inception of the Jordan Valley Development Program.

There are 48 villages and settlements in the Valley. Scattered homes,teads

• &1'8 ' inelud13d with the neanst population centers. Fou%' p%'incipal villages

. have a population of'over 3,000 people; seven villages have a population

between 2 to 3,000 people; ten have a population between 1 to 2,000 people;

nine have a populatiOn of 500 to 1,000 people; 11 have a population

between 200 to 500 people and seven villages have less than 200 residents

each. 'The largest two towns in the valley with established municipalities

are North Shuneh (pop. '76'62) and 'Kareimah, (pop. 6678). Mashari, Sou'th

Shuneh, ICarameh and Deir' Alla have a slightly less population. According

to the Governmen't of Jordan. a municipal status al10ws a..,village to

benefit from the collection of property taxes wi'thin its jursidiction.

Also the community is entitled to receive income from issuing permi'ts

and licenses and can share in receiving income from gasoline taxes,

custom duties, vehicle registration, fines, etc. Under Jordanian law

any village ~dich has had a village council for a minimum of five yea%'s

- _,~d l}~ .3.,:popula.~on,Q.f 2"SOO.,peopleQ% .o.vu'.may petition the· Minis'try

• of M1micipal and Rural Affairs (MOMRA) to change its s1:atus to that of a

Municipality. Some of the suller villages are incorporated, which

nems that they have compiled with the law that requires them to have a

mdnimum 1,000 residents; 100 houses and a minimum total of 180 taxpayers.

r.ne~fore, they become entitled to establish a village co~.:il and obtain

m i.1'1corporated status. '!'his status automatically grants thee taxing

power and permits them to c~llect head, livestock and agric~:,-~=al

p:rcduction taxes. Also the:'" may acquire the loility to obtain loans
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from the'Munkipal and Village Loan Fund (MVLF) and acquire authority to

. . independently disburse collected taxes.

Most villages have water supply systems or reasonable access to

drinking water. Average'water consumption has been estimated at 20

liters per capita per day as compared to 40 to 80 liters for the larger

cities in Jordan.

Village' clinics are operated primarily by health workers who live

or commute from other villages. A.doctor may visit a clinic twice a week

for a few hours per visit but due to his short visit, may not be able to

provide adequate. services. The problems appears to be that of staffing the

clinics with adequately qualified personnel rather than the availability

of physical facilities because of the concentration of physicians in the

capital city and in larger towns. Midwives and paramedics are few and

health workers from other communities often find it difficult to find

avai1able abodes to re~ide in the village'. Similarly, educat ion prob I ems do

not lie in the unavailability of school facilities but rather in an inadequate

number of qualified educators. There are primary schools in most villages and

some secondary level schools in the larger villages which appear ~o meet the

. needs of the i~abitants • The problem has been debated as to whether the

educational curriculum really meets the rural needs of the· villagers or

creates expectations among rural students which result in their mi~ration to

cities • Furth~rmore the schools are not nO::'lllally utilized as community

development cen~ers for vocational training or other communal village activities.
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Except .for ..seasonally .tmderemployed small .cultivators with

economically unviable plot sizes or tenants w,table to make a satisfactory
.

livinl in the valley, mil1"&tion trends have .been toward the Valley as

evidenced by the ina-easing population in the valley. Purther develop

ment of valley potential would require. the improvement of amenities

available to residents and the introduction of income generating

activities to enhance further migration to the valley. Unlike other

areas in Jordan where villages have an econcnnic base consisting of &

diminishing &l1'icultural and pastoral secto,:s and increased out-of

village employment; valley trends appear to draw migra11ts to shan in

tho new land ownership opportunities, sharecropping and in spinoff

activities. Already the population is thought to have pa.ssed the 90,000

mark in 1980 with an aDDual increase projected at 10 percent m.'til all

the ir%igabl~ land has been developed.
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HISTORY AND DONOR stJ~rl2.J!!

The Jordan Valley was selected for development because of its high

potential for production growth through imgation and is contemplated t()

fom a viable agricultural base and a stable economy. Also it has poten

tial to produce a dependable source of' food supplies to meet the needs

of Jordan and to conserve J.,rdan I s precarious balance of payments.

However, the hostilities of 1967 and subsequent internal strife which

lasted until 1971 had an adverse effect on the rate of its development

and, is ~stimated 'to have 'set this back by several years. During these

conflicts irrigation installations were destroyed 0% fell in disuse as

the pre-war population estimated at 90,000 people abandoned their homes.

An estimated 7,000 out of 14,500 homes were reported destroyed and the

IChalid Ben Walid Dam, the predecessor of the Maqarin Dam scheme, which

was desianed to hold 200 million cubic meters of Ya%mOuk River water, and

whose construction was started in 1966 was suspended.

The U.S. AID and its predecessor agencies have been the principal

donors in the dev.elopment· of the ~or~ River Valley. neir effort'

started with the construction o:e' the East Ghor Canal begun in 1958 and

culminated with so_ 17 onaoing projects in 1980 dealing with institutional

infrastTUCtural development and technical assistance activities. Many

of these impact direttly on Jordan Valley development.

Since the enel of hostilities in 1971, the Govemment of Jordan

dlveloped a 1913-75 plan for the rehabilitation and development of the
,." .

Jordan Valley anel with assistance from donors, the i%rigation syst~
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was reactfvated. The £ie1ds began to produce again·as observed in the

increased value of agricultural exports which were reported to have

progressed from $117 million in 1974 to $180 million in 1978. Also

the number of landowners increased to 4J475 in 1973 (the last social

and economic survey) and htmdreds of dwelling were constructed and most

of the farmer residents returned to their land.

The first impetus to valley development was begun by the AID

funded East Ghor Irrigation Canal. The project included a ma.jor diversion

tunnel, 43 miles of main cana1s J 247 miles of lateral canals and storage and

drainage facilities and provided an irrigation system for 120,000 dunums.

The net income per dunum increased from $6 in 1959-50 to $~O in 1965-66

and to $80 in 1976-77 under surface irrigation methods. Total income in

the project area arose from $1.2 million in 1959-60 to $9.5 million in

1965-66 and reached acout $30 million in 1976. Equally the land tenure

component of the project had an impact on equitable land distribution and

on the welfare of farm owner operators and tenants.

Several other proj ects followed the East Ghor Canal. Among t.hem was

the East Ghor Rural Development project which funded the infrastructure

required for the valley agricultunI development. This proj ect is

reported to have proVided 186 miles of farm to market roads J three multi

purpose far.m cooperative centers as well as agricultural credit and health

facilities. Other projects pro~ded·traini~gJ agricultural extension and

technical assistance to the cooperative societies.
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Following the restoration .0£ peace in 1911, AID resumed, its,

assistance effort to Jordan Valley Development. Some of the proj ects

undertaken deal t with the impmvement of irrigation and water management

teclmiques, horticultuzoal cmp' production, provision of credit to small

farmers, upgrading of roads and agricultural marketing. building schools

and const%'Ue:t:ioD of clinics and housing for government officials

assign\!d to the Vallf.!y. It also provided supported to thtl Jordan Valley

Author!ty, Jordan Valley Famers Association, the University of Jordan

and the Minist%')" of Agncultun and provided consultaut services, .

participant tmining for advanced degrees in agriculture in the United

States and: other technical assistance activities required to develop

the inf~LSt%'Uctural capacities of these institutions.

A Yarmouk to the Dead Sea Road (62 miles) was widened anei resurfaced

in 1976 and resulted in a vehicle traffic increase from 923 vehicles

befon improvement to about'twice that number. in 1980. Within the East

Ghar Canal ktension project, a dam was constmeted on the ZUqa River.

a canal 'was 'buil:t ""to '"'C1el'i'Ye1" 'water ~o .othe 'Bast 'Ghar' Canal aDd "lateral

canals were added. Under the ZUOqa Triangle project sprinklers and a

Sprinkler .Irri,ation Equipment project was initia.ted.

Different phues of Vill,age Development P1"ojects have been proViding

on,oin, basic social and eccmomic infloastmcture. 111e first phase ftmded

25 schools~ 10 health clinics, 8 local and gove%mH1lt administration

buildings and 300 houses for·'government workers, home 1IIOrt,a,es,

imp1"'Ovem~nt ,of villa.i~ s'tn,~'t~: and_wat.er sys~e:ms. The secondo and" third. . .. " .. ,'.... .. ,"

phases will fund additional construction of schools, clinics. comaunity
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.and .. municipal buildings, and provide mor.tgage funds for .imp:Jl'oved housin,.

Under the Village Development projects ~frastructure will be

provided and will have considerable impact on the target pooup as

evidenctd by the great demand for these services and the population

DlDvellent to the Valley.

An AID Malaria l:rariication Project begun in 1958 and phased out

in 1970.. helped in eliminating DI&laria £10011 Jo%dan. Prior to this PrOj ect,

this d~bilitating disease l~we%ed worker productivity and sharply hindered

Valley development. Its effective cont:ol in reducing human misery and

ine:t"easing worker productivity has been a key factor to rapid expansion

of the agticultural development in the Valley. Prior to this advent the

Valley was a dreaded place for residents and a source of health hazard to

settle:s. AID supported geographical reconnaissance activities and was

able to locate and eliminate the anopheline' DIOsquito b1'8eding areas

completely by anti-larvae, ?esidual spraying and swamp dnin,age activities

throupout the valley. In 1970, the gove1:'lUHnt Malaria Eraclication Services
I

·-took ,over this .activity ,.d has'~been "successfully :.abl·e "'to 'monitor and

continue the implementation of this pmaram.
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.WATBR AVAILABILIn'

Water is the prime limiting factor toagricultunl development in,

the Jordan Valley. It detem:l.nes the croPPinl pattern to be followed by

fl.1'lle:s and the number of crops to be pooWl'l and rotations to be prac'ticed.

Several studies have been made so far to assess the total available

water resources for' Jordan, i.e. surface, replenishable sur.face and

i1"0undwater. However .. because of the paucity of data and the vanable

%&iniall, estimates have varied from a total replenishable resource

of: 625 miliion cubic meters (MCM) of which 77 )Q.f onlmate hom under

ground water resou:ces to a total of' 1,100 MOM of which 220 MOM are from

subterranean sources.

I:rrespective of the total available water resources, the conceusus

is that 450 reM of water are presently used annually in Jordan of which 400

N:M or 89 percent are for irri,ation use (mainly ,in the Jordan River

Valley); 40 lCM or n:in~ percent for. domestic use (urban and rural) and 10

~ or two percent for industrial use. With an es'tiDated pop,Jla'tion of 2.2

1IIill'ion people, at 'present, "the availahili'ty of 40 'ltDf provides an averale

40 liten (l0.5 ,als.) per capita per ciay which is pTObably half the

- quantity required in mast developed countnes ·to maintain miniJlaml hygenic

standards. It is es'tiJDated that the population would have doubled in the

year 2000 A.D. and au expanded consumption %'ate of 80. 1i'te%"5 per capita

per day would require 160 )Of fer DlUfticipal use in adc1ition to another 25

K:M fo~.,an expec'ted JrOwinl in'dus:try which weuld leltve 440 MOt for asri-

c;u~u:r:tl.u~e;.:m ~~J,mt close"~o "tha't'us!'!i' tQday. All from a total
f~" ,." ,.. ". ".~ •• - .•••.•• """.'.~" • -' •• • ,,~ , .- •••

replenishable resource of 625 MCM.



Domes'ti'C"water demand' in' Jordan' is" cUn'~ntlY' mar~; ..t:han doubie the'

available supplies. Consequently water is rationed in cities and '

distributed to each area on an intemittent basis which is often once a

week. This has been due largely to the rapidly growing U1"ban population

which has changed Jordan hom a predominantly rural to an urban society

with 1.8 million people or 82 percent urban dwellers and only a 0.4 million

rural popul'ation of whom about 10 percent are entirely, engaged in

agricultun. '111e water situation is exacerbated further by the fact that

over SO percent of the urban population is concentrated in the Amman

Zarqa area where only an estimated six percent of the usable water

resources are found. Consequently water is an expensive item for which

consumers pay 1.25 JD C$3.8~per cubic meter. (264.11 gallons) of'potable

water delivered by water tank to their homes hom pri.vllte soU%ces and

half that amount when delivered hom municipal sources.

To lIleet the incroasing need.s of the u:ban population for'domestic

water; ,irrigation of agricultural' crops would have to take a second.
-priority.111i5 'has resulted in pressU1'eto increase efficiency ~ farm

irrigation pnctices through better crop mana,_ent'tec:hDology, imp%oved

water conservation tec:lmiques and utilization of aoops with high wate

efficiency. FarmerS are now charged three fils (1 u.s. dolla:-300 fils)

per cubic meter of ,water for irrigation purposes from the East Ghor

Canal and' which constitute about half of its actual con to the JVA.

, 1'he Naquin DlUIti-purpose dam, Jorclan' s last substantial available
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the flow of the Yarmouk ~;ivl!r and..provide the ,following tentative supplies

of water:

1. P%Ovide 120 MCM of water for municipal and indust1'ial use

(principally for Irbid and Amman).

2. Supply sufficient wat.er to supplement the c:unent1y

irrigated ana of 240, 000 .dunums in the valley in addition

to the possibility of irrigating anothn 120,000 dtmums.

3. Provide 2S MCM for industrial use.

4. Generate hydroe1ectrical ene.rgy as a by-product of water

release for municipal, industrial and irrigation use.

This water will increase the value of .aaricultunl crop produc'tion

by encour&iing produc'tion of high value off-season fruits and vegetables.

The project as ~entatively proposed by the Jordan Valley Authority

will include the fo110.tng=

1...An·..U"thmckfil1. ·dam·rat ~Maqarinw±1:h -a 're5&rvoir -el-evation

of 110 ••ters (crest elevation 118 _'ten) and 'a s'torage

capacity of about 300 lCM.

2. A diversion of Wadi Raqqad in Syria into th., reservoir.

3. A concrete diversion weir on the YaDOuk River at Adasiya

and diversion weirs on three sides.

4. P~wer plants at Maq~rin and the Kini. Talal dam.

S. Rehabilitation of the East Ghar Main Canal, its automation

and extension.
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6. A piped water distribution system for the imgation: of

new lands in the v,\lley.

1. Conversion of ~he present surface irTigated area to a piped

pres3ure ~istribution system to use modern irrigatton

systems .

The IBRD tentative cost estimate at October 1979 prices for the

dam, a~ a crest elevation of 118 meters, was $811 million in addition

to a water supply component that would require an addi tiona!' $350

millio.n for water conveyance to Irbid and ~.

The waters of the Jordan River emerge from Lake Tiberias and

flow into the Dead Sea are too saline for imgation because of

water diversion from the lake and divftsion of Sl.l t springs into the

river. The flow of the st1"eams of its tributaries in the river

vary with the seasonal rainfall and salt content is reduced during

the winter now. !he Yanaouk River is its largest tributuy joining

it &t about ,seven kilomet.ers below .L!L~e Tiberias. at, the. village, of Adasiya

(Table V'iI.
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(Table VI)

Jordan Rivtr Tributaries With Drainage
Area .and Water F.low

Drainage Maximum Maximum . Average
Lr:1.buta:rr Area \Km2) Mm~ Mm3 MmZ--
·Ys,'L'mOuk River 6.805 870 240 438

Zarka River 3.440 148 29 85

.Wadi Arab 254 42 14 35.
Wadi Ziglab 107 16 7 13

:Jurum Wadi 27 1S 9 13

"Wadi Yabis l31 11 1 6

Kufrinj a Wadi 119 25 2 12

Water Rajib 80 8 1 4

Wadi Shua.ib 187 20 4 11

Wadi Kufrein 161 26 3 12

Hisbu Wadi 90 9 2 2

Source: .Jordan Valley Development Plan (1975-1982)

..

.,: .
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SOCIAL ANALYSIS

The Jordan Valley is a socio-eccnomically differentiated region

with a' population i1'Owth attributed mostly to in-migration. Manr of the

older villages in the valley are of tribnl origin and claim title to their

land from the period when the British h.acl the mancia.te over the count:ry.

Prior to that period the Jordan Valley was Masha' (state-owned land)

grazed by livestock herded f1'OJl1 Palestin~., 1'ransJo1'dan,Syria and even

Saudi Arabia during the warm winter 'months-. .The ',bulk': of. newset~'l'en

moved in the Valley after the regional conflicts in 1948 and 1967 and

foreign labor was brought in only in recent years when Jordan became I

. labor short count:')".

The population is predominantly moslem. The older villages are of

'tribal origin, homogeneous and have their own separate tribes. A "tribe

(Asheera) is subdivided into clans 0',,'1&5) and .'l hamula is subdivided

into several families (lyal). 'lb.e individual iamily (ayla) consists of

the parents with their married and unmarried children and s15tftsmd

brothers. A villare may have one or seve%8l Asheeras with each subdivided

into several clans and families. Each clan and its sub. pooups is represeDted

by a Mu1chtar (chosen leader).wh.o is selected by senior Council members of

the clan and who holds tenure of office for life. However, he uy be

recalled by a majority vote of the clan and its subgroups. This occurs

should he diserace his clan or manifest poor judgment not compa'tible with

the sensitivities and values of his tribe, or if he manifests senility.
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There is mare than one Mukhtar in ~ village with the largest clan

naming their leader as Mukh:tar Awal (1st leader) and the less numerous tribes

having a representative who is a Mukhtar Thani (2nd leader or representative) ~

There a~e seldom more than two such elected leaders in a village although

there mar be ma~e than two ethnic tribes.

An elected leader must. be officially approved by the gove1"!Ullent and is JJ
issued a seal with his name engraved on it. He uses it to stamp official

deeds and af£idavits dealing with village affairs that may be of conce:m to

the village, the national gove'mment and the courts. He can be an opinion

molder in the village and have sway and influence over villag~ affairs

and can effectively relate micro service allocations to the social st1'Uetu:re

which is significant in the adaptation of new technology and development.

However, an. illiterate leader, although selected by the tribe, can be denied

approval by the govemment as he must be capable to comprehend the

documents upon which he affixes his seal.

A patemalistic approach is engnined in the young. They normally

hold their elders in esteem. Member clans have an unwritten comprehensive

·code ·ofsocial ··ethics ·toconduct. ·the ·most,.::W1ute .de'tails of behavior in

village affairs. This code constitutes a veritable village cons'titution

and a social protocol. It is a carryover from tribal customs of previous

generations passed on by word of mouth to the new generations :and is imple-
especially

mented lin times of celebntion of the three important events in the 'lifetime

of a villager, i.e. his birth, wedding and death. This code sets out detailed

procedures between f~lies, clans and tribes and includes comprehensive

measures taken in the celebration and commemoration of events and condolence

or assistance to be rendered in the event of bereavement and catast1'Ophy.

,f
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Deviation from the strictures breeds enmity and diseo:-d in inteT

villa,e affairs and in their interrelations, theI'eforej the code is jealously

guarded bJ' vill~ie elders who consider themselves iUUdians of the village

image.

The code of ethics whicn regulates proper behavioI' amonl men and

women adjud,es women in high esteem. Anydeviation in behavior towud

women calls for serious WeT council meetin,s of the family' or the clan.

Serious inf%actions of the code can be reason for inter-tribal council

meetings and may result in J'1"ave consequences. to the villa,e. Deviation by

a woman from the accepted norms of ethics, especially in re,ard ·to chastity,

ean bring dishonor to her family and clan and may enlender, in case of

involvement by another tribal member, .endless bloodshed and fueds. The

closely knit paternalistic relationship of both sexes is maintained by

.-:.ne1ce:ssity UIODI members of the clan with men lookini o"~r women out of

self interest, more than piety, to preserve the code of honor (sh~

.Y of the village which is. jealously guuded by village 'residents.

Born-out of ~his paternalistic society is a·moral responsibility

incurred by the YOUDI toward their elders for their upbriD,ing. They

reciprocate by takin, cue of their elders in their old age and infirmary.

Subsequently, there is little or· no external welfare for the elderly as

each family acc~ts responsibility for the support of its aged members.

Relations between the different tribes are structured formally on

a protocol basis in matters of marriage, sale or t::ansfer of property,

land tenure ar=angements and other transactions where certain priorities
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are given 'by right to close relatives and members of the clan over strangers

and non clan members. Social, economic and civil disputes are usually

resolved in tribal councils at the tillage level and only those beyond

their scope of authority are referred to the Sharia and Civil courts in

Ammml. Villagers pride themselves in resolving their own disputes

without resorting to outside village authority and in making their own

solutions with collective decisions. Similarly, they are anxious to

adopt new technology and innovations that ,would improve their individual

and collective socio economic status in competition with other villages

in the area.

The newer Villagers, are of heterogeneous orgin and do not consider

the Jordan Valley as native land since they became settlers only as a

consequence to the regional conflicts of 1948 and 1967. Hence, they do

not necessarily subscribe t~ the code of the older Villages. They include

a mix of commercially active individuals, farmers, tenants and landowners

in comparision to the older Villagers who are the progeny of former nomadic

tribes who used the valley for centuries as grazing grounds for their

livestock.

Unemployment is low in the valley although there is underemployment

due to fluctuations in the labor force because of the seasonality of

agricultural operations. The!;e operations peak in the southern end of the

valley in November; in the central part of the valley in January and in the

northern end of the valley in April and decline sharply in late Spring

and ,in :SUDUDer. ',' .The ··reason ··for .these·fluctuations is ,due to the limited

availability of irrigation water for further cropping and the temperature
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va.riation at diffe~t- "times', of the year in different .puts of· the' va:l'ley.

Subsequently fa:m laborers have extended employment opportunities over a

lon,er period of time and can move £:rom one' end of the valley to the

other in pursuit of fa.:m work.

With. the advent of ini,ation development and the scarcity of labor,

EIYPUan and Pakistani laborers have been brought into the valley. 'Ihel'fl

were about 3, 000 ~skilleel Egyptian laborers in the Valley and about

300, 000 in the whole country in 1979. They usually mipoate to Jordan

without their families anel accept lower wages. Many earn an average

monthly payment of JD 45 ($150) for six day work weeks and are thought by

landowners a.s harcl worke:rs•

Employers esteem their labo:r and often provide them, in addition to

their pay, with food and lodging. Even some .2lYPtian tmiversi'ty s'tUcients

are known to mig:a'teto Jordan and woI:k severaJ. monuLS in the valley

eluring the win'ter months. On the other hanci, Jordanian laborers may wo:rk

by 'the hcu:r and may receive 1 3D pe:r 5.CIu:r al'thoulh 110ft work· for

JD ·Z.S ·1;0 .~s .,0 "per day . 'The' 'reason' 'pven'for ·the: 'h:i)'herpay 13 clue to

'the alte%Utiveemployment opportunities available "to 1:hem in Sawli

Arabia and the Gulf States wheft their labor is in clemud. Also there is

an estimated 7,000 Pakistanis who usually bring their families to Jordan,

.and like the Jo1'danians, demand hourly wages and opt for shorter work clays.

. 'The per capita income of sharec:ropper tenants in the valley was

estimated at $400 in 1979 and is lower than the national per capita

;inC;9~e ..0: ,$1, 050 CTab~e VII) ..J!.~w~ve:', .this..~ ,pe ~S'tantially higher

because of othel' employment opportunities in the valley 'and in the housing

I



TAB L E VIr

Annual Per Capita Income Distribution

for 1974-1979 JD
I

Tot:a.1 Population

Ai'~culture Sector

19.74-
122

70

1975-
134

60

1976._.
174

90

.19.77

190

90

1978-
220

110

1979-
320

N/A

Source: Jordan 'Department of Statistics
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construction industry in the cities.

A hiih social status in the village is usually confened upon' those

whose wisdom have been tested in the inner councils of the village and

who hxve been adjudged to be prudent and wise., Next on the l~dder of

social esteem a~e teachers and clerics of distinction and the elderly who

command. ~espect commensurate with their age and demonstrated wisdom.

Curiously.~the economically wealthy may ca:TY little deference among

their compatriots unless they possess weightier qualities than wealth alone.

Howeve~i the forces of mode%'D.ization that are taking place due to the

expansion of irrigated agricultU%e are slowly making inroads on long

embedded social stn.tification valnes and accelerating social change.

Village developmeDt,p1~jects. availability of education. land refo%m and

land disttibution are foming new socio-economic identities and a~e

helping in making serious inro8ds on the age old t~aditional values.

By way cf example. the en01'llous prowess previously flouted by la~ge land

holders among thei~ villagers have been reduced to a reasona~le p~portion.

However. th.e sucial st%Ucture in th" tribal village reluins intact

except for c~acks in the old ar.mor of t~aditional values which are

beginning to take place. Many of these changes ue loathed by the

conse~ative old but welcomed by the young.

Pertinent to the physical development taking place in the valley.

the gove:nment is making a serious effort to settle farmers. laborers and

other workers in the valley on a permanent basis. The construction of

.,road.,.net.wo:.ks•.clinic.s. :SC4091s ,,~1;;11 :~l.e..~t:ri£icatiQn •.:~ater ! upply
. .

sou~ces. houses and mortgage availability for home construction and c~edit
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for the procurement o·t inputs anii' eqtiipm'en't 'u·e"·'t'a.1'ig::ble cvidenc tow;i~f

that end. The creation of this infra:structure andaccompanyina insti,tu

tions are hoped to encourage settlers to devote their' full energies to

valley development on a permanent basis. The government experts the

population increase to level at ISO,OOO people when all irrigable land

is fully irrigated.

The five population centers (see map) which form the hub of :ende and

commercia.l activities in· the valley J 1. e., NorthSlmDeh, Wadi· El Yab±S'~'

£1 Arda.l' Ka.rameh and South Shuneh are likely to reach I 0I 000 to IS; 000

residents each as planned by the Jordan National Planning Council. They

will eventually become the centers of supply commerce and marketing for

their immediate vicinities. Already the population in these towns have

made significant growth in Tecent years, especially.in North and South

Shuneh. Both of whom have served a.s historical landmarks ff.'Jr tribal

encampment and to travellers from .adjacent countries who herded their

livestock tognze in the valley. The residents of South Shuneh who take

pride in their ancest%)" to the Adwani tribe in the southern part of 'the

valley and those "f North Shuneh who attribute theu ancest%)'to the

Ghazawi ~ribe at the northern end of 'the valley _y well fom the two

principal centers of commercial activi-ties for the entire valley.
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BEDOUINS:

Nomads a~ not included in the statistical surveys of the Jordan

Valley and are not considered by census takers as bona fide residents of

the Valley because of their mobility. They live in woven tents spun f:rom

goat hair along the roads and foothills of theesca:pments and constitute

an estimated 2 to 5 pe~cent of the valley population. The hiiher per

centage of their population is dur'.iJ1i the winter months when the valley

is relatively warm in comparison to the plateau and there is more vegeta

tion available to graze their livestock. 'the lower numbers an during

'the hot sUllUller months when much of the veietation in the Valley· is exhausted

and dried out. The free bedouin way of 11£e supplements 'the economic

ancilla~1' mode of land eu1tivators. Bedouins own ,most of the sh,ep, goats,

and camels ;;,1 the valley and make maximnm use of wild vegetation sprouting

,along the canals, wasteland and crop remants left after the crop harvests.

-~ Because of their mobility they are in a position to ,literally follow the

clouds in quest of moisture and grass that may 'SPrOut shortly after rain
:-

.show~..in .~he ...area..

Bedouins render a 'useful service to valley Tesidents. 111ey 'provide

~e ancillary population with their ,meat requirements .f:rom'the sale of

their sheep, goats and camels and supply ~"U%'plus milk and butter. An

average sale price of goats, sheep and camelsWBS,at 1979 prices, $80, $120

and $320 respectively. Sheep Deat is in greatest demand by village~ and

c~~, the highest price,.followed by goat meat. Camel 1I1eat is consumed

by the poorest of 'the population who could no~a£ford 'to purchase matton

or ,goat meat. Goats produce an average of 4S liters of milk, .sheep 75
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liters and camels 120 lite1"s annually. Unmarketable surplus milk is trans·'

fomed into shortening (saman) uteI' hours of shakini the milk in a ioatskin

hitched,";on a tripod; a chore which is usually pe%:fomed by wallen. The left..

over skimmed milk is hardened into solid dried balls of kushik 01' jamid aDd is

therefore_easy to store, sell 01' tranport. The kush.ik is ea..~ily 1"ecycled

into skimmed milk upon being soaked in water in a vessel and agitation by

hand. The hair and wool are sold aDd sheep skin serves as mats and goat

skins as containel'S to transport water 01' other liquids 01' used £01' leathel'

£01' shoes.

Settlers of both tribal (ho~geneous) and new.migrant (heterogeneous)

groups interact compatibly together and a new feeling of interdependence

has developed between them ovel' the years. This has replaced the initial

resentment held by the olde1" 1"esidentsagainst new comers when they £irst

came to settle in the valley. 'lbe new settlers who work as fa.mers,

sharecroppers, land renters, t.raders, .marketing ,.agents, mechanics and

pe:rfo%'211 a wide vatiety 01 chores have slowly gained the ccm.fidence and

..,r.es"pect of :the ~g.l~ .setUus .:who ..still ..:ce.tain ~hW' ,110aaciic 10ve-£01"

£reedoJD and dislike being tethered to "'the land.

Mast of the new settlel's were experienced cultivators before "'they

came to the valley although not necessarily in crop irrigation. Many chose

to settle in "'the valley £1"011 necessity rather than choice and have since

conscientiously berun to adapt their Arabic accent to the indigenous bedouin

dialect .to harmonize with the older inhabitants 'of 'the land. Govemment

pol~cy in the distl'ibutioll of new lands does not appear to differentiate

between them and a healthy mix of old and new villa,ers find themselves
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·workina .in hamony. nus .i1tt'e~~ti'Ot1, .i'Suum1'fes'teeFmore among'the...·youttgtr

gener.ation who faces the same technical problems and challenges in crop

prociuction under in'ipted conclitions. 'Ihe complexity of their situation

heavily entails risk taking, bt~iness acumen and need for decision making

in dealing with fan! mechanization, chemicals, ·fertilizers, credit, equip

ment and marketing operations in a new technological package with which

they have had no previous experience.



(Table IX") ..
AMOUNT OF ChEDIT BY SOURCE ON TENA~T'S FARMS

IN TilE JORDAN RIVER VALLEY

...
Source

Area . No. of No. of Tenants Conunission Rel~tives. TotalTenants Involved tn Credit Cooperative ACC Landowner~ Agents Friends

hern Ghor 73 25 160 150 ~08 1080 2630 4

Ie Ghar a3 58 550 55 990 7063 2300 10

hern Ghar 54 34 30 0 1615 2463 1195 53

I . 210 117 740 205 2813 10606 6125 .20

Source: Economl e Research Department Suxvey (1971)
noyal Scientific Society
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BENEFICIARIES

All residents of the Jordan River Valley will stand to benef5-t from

the projected Maqarin Dam during and after construction and from subsequent

development projects. The first prioTity of th~ waters of the dam are ear

marked for allocation for municipal use to alleviate the acute water

shortage in Amman and Irbid, the largest two cities in Jordan in order to

enable them to meet the requirements of a booming urban population. The

second priority will be given to support crop production on a year-round

basis. The hydro-electric use of the dam will provide electricity for

the valley and will be fed into the national grid system as well as help

the budding industrial development in Jordan.

Benefits will accrue to residents from direct employment in dam

construction, increased crop production due to stable irrigation water

suppli~s and the expansion of the irrigated area. Also commercial and

trade activities related to the domestic and export markets and the pro

cessing and preservation of agricultural crops will be increased. All of

this will contribute to an improved standard of living and an incrased

foreign exchange earning from export.

Projects executed by the Jordan Valley Authority so far have laid

down the needed basic infrastructure focused on general and comprehensive

. development. For instance, the road network constructed in the valley

will promote the welfare of all residents in addition to developing

economic and social contact within the valley and with the rest of the

country. The roads will facilitate bringing in services and commodities

to residents at reasonable cost which would otherwise be beyond their

reach. Road traffic increased considerably since the roads were built and
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a daily vehicular circulation count of some 900 vehicles per day before

the road construction had m"re than doubled in 1979. Clinics, so essential

to the well b~ing of residents, now bring health services directly to

residents including some having hospital beds. Schools at both pri.mary

and secondary level3 for boys and girls provide the education needs for

the children of valley residents at no cost to t!leir parents. Rural
I

electrification has transformed the valley from an isolated area to an

integrated part of the country, providing light, refrigeration, television

from Jordan's two channels, 'power to support backyard industries and

garment manufacture by women using sewing machines to design and produce

local apparel. Potable water now provides residents with wholesome water

supplies in lieu of previously scarce and contaminated supplies.

Subsequent to these activities, trade centers, supply and repair

service$ for agricultural equip~ent and machinery, light industries,

furniture manufacture and other allied industries have sprouted to meet

the needs of residents.

Farmers have rapidly become entrepreneurs with considerable capital

investment (owned or borrowed) to procure irrigation equipment, machinery,

seeds, fertilizers, pesticides and packing boxes for marketing. Their

outlook has been transformed from that ~f subsistence farming to agri

business enterprises and can compare favorably with farmers in many

developed countries. In some instances, farmers have manifested impatience

with the bureaucracy of their government to move forward. For instance,

they plunged into drip j,rrigation from second to nODtl in 1974 and

currently have several thousand dunums under this type of irrigation system.

..
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Government agencies were slow then to realize the importance of this water

saving irrigation system in the water short Jordan, and for~ars ,refused

to grant credit for the purchase of drip irrigation equipment until farmers

and suppliers had proved its effectiveness. The government had to relent

and change its loan policies belatedly and now provi1es considerable

loans for this type of irrigation equipment.

Some investment capital is now being made in the valley by business

entrepreneurs out of the valley who provide commodities, supplies and

services to the growing population. Also organizations such as the

Jordan Valley Authority and the Jordan Valley Farmers Association were

formed as proof of the government commitment to continue valley development.

It is difficult at this stage, without available detailed statistics,

to attach money value or perform a rea:listic cost/benefit analysis on the

comprehensive development of the project. No measure of life span improve

ment, better food diets, increased individual production through better

health services, educational attainment, welfare and amenity development

have been made. However, it has been estimated that 80 percent of the

repoT.ted 4,045 tractors in the country in 1977 were used in the Jordan

Valley. Also most of the 16,708 tons of fertilizers and 1,451 tons of

pesticides imported by Jordan in that year were earmarked for Jordan Valley

village use (Table VIII).

The following can be listed as some of the benefits received,

dir'ectly or indirectly, by the target group from the irrigation component

in the valley:

•
•



TAB L e VIII

Reported Tractors in Jordan (1973-1977)

1973 1974 1975 1976 1977-
a. Tractors sold: 284 203 201 . 166 160

(tracked) 11 13 2

(wheeled) 273 203 188 164 160

b. Operating tractors 3,344· 3,547 3,748 3,914 4,047
including (a)

Source: Jordan Department of Statistics (Table 91. pp. 132) 1977.

Fertilizers. and Pesticides Imported ill
Jordan in Metric Tons (1973-1977)

Other
Other

Year Pesticides Potash Phosphates Nitrogenous Fertilizers-
1973 737 742 3,504 6,125 5,456
197~ 738 310 2,712 8,185 2; 743
1975 621 961 4,384 1,107 5,855
1976 664 4,425 3,375 15,168 987
1977 1,451 7. 2,723 13,205 773

Source: Jordan Department of Statistics (1977).
(Table 101 pp. 141)
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1. The number of landowner's expanded at a great rate. There

were 4,475 landowners reported by the Jordan Department of

Statistics in 1965 with an average of 40.5 dunums. More recen.t

information reported by IB~' indicates that there a~e 4,970

owners of the current irrigated area with an average size holding

of 24 dunums. About 60 percent of these holdings have share

croppers under various tenancy agreements which indicate that 7,000

farm families or 39,900 individuals (at 5.7 people per family)

would benefit from the project.

2. The new land' distribution under the Jordan Valley Development

Law will limit land ownership up to 40 dunums per landholder as

applied in the case of the original East Ghor Main Canal which will

benefit another 4,000 families or 22,800 individuals.

3. Will obtain irrigation water at less than cost from the JVA.

4. The Jordan Valley Farm Association was established in 1974

with '.'object.ives to .develop ag~icultu~e in the valley, enable

farmers to participate in formulating and implementing government

agricultural policy, to increase their participation in the develop

ment of the national economy, to ensure equitable earnings for them

and to increase food production through optimum utilization at

miniJInDI cost of arable land and water resources in the valley. ,,1/

To attain these objectives, the JVFA was authorized to "provide loans

and agricultural inputs needed by its members for agricultural

Bylaws of JVFA
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production; undertake agricultutal operations common to its members,

such as pest and insect control, narvesting and transportation of

crops to marketing centers including their sorting, packaging and

preparation for marketing according to the conditions and specifica

tions laid down by competent government authorities and to sell and

market the agricultural crops of its members.Y

'Ihere are about 4,000 members in the JVFA. Membership to farmers is

automatic, provided they exploit a farm unit in tne irrigated part of the

Valley on the basis of ownership, sharecropping and/or rent far.ming.

Sharecroppers can join the JVFA provided they make decisions dealing with.
the production and marketing of crops. Ab.;:, ...l1tee landlords and day or

seasonal laborers are not; allowed to join the association.

The JVFA became fully operational in 1979, rendering credit, supplies

and services to members at cost. Some materials such as wettable sulfur

are offered to members at a considerable reduction in price as compared to

commercial sources in Jordan. Tractors are rented out with their operators

to members on an hourly or daily basis at cost. JVFA is expected to

operate the "EI-Arda Marketing Center by 1982 since that center is currently

operated by the JVA.

The transition of agriculture from traditional to modern agricultur

and the need for timely inputs has accelerated the need for capital and

credit. Subsequently JVFA gave 1,203 short-term loans to its members by

the end of August 1980 in the amount of JD 675,069 at seven percent

inter~st thus sparing them a 30 percent rate charged by non-institutional

1/
Ibid
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sources.!! It is noteworthy that 47.6 percent of loans from this AID

'provided loan fund (during the perioJ March-May, 1980) were rendered to

sharecroppers who are members of JVFA.

According to a random survey made by the Royal Scientific Society,

Economic Research Department in 1974, the source of tenant credit was

shown to be mostly from relatives, commissioners and landowners (Table IX).

5. Under the Jordan cooperative organization law, designed to

encourage the cooperative movement, 27 cooperatives with 2,400

members were established in the Valley by 1979.

6. According to IBRD, an economic rate of return of 12 percent

on irrigation works and 14.5 percent from municipal and industrial

water use will be realized from the water resource development in

the Valley. However, JVA consultants estimate the overall economic

rate of return at 14 percent.

Economic analysis indicates the rate of return on the new lands

component will depend on the implementation rate. The rate of return in

the land conversion to irrigated land will hinge on production costs and

will depend on "the 'rate'of returns f%Om the new lands. Also project

modification will probably be required in the process of planning and

implementation as components are further reviewed and analyzed.

!! 336 loans were made for JD 155,312 in 1978; 431 loans for JD 236,257
in 1979 and 436 loans for JD 281,500 by the end of August 1980. 'nle
average loans given were JD 462 in 1978, JD 548 in 1979 and JD 646
by August 1980, respectively. (Amman 5919)
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Cost Benefit Appraisal

A cost benefit analysis of the East Ghor Canal Project and the

forthcoming Maqarin. Dam are Deyond the scope of this paper. However.
\

broad comparative advantage$ and tJi.e general method,ology of cost benefit

analysis are briefly discussed here. Data for proj ect cost would have to

include the following: (1) opportunity costs of money (2) public and

donor i.nvestment in the project (3) JVA/GOJ operating costs and (4)

value of production with the existence of the project and without the

'project. The rapidly' escalating 'inflationa'Ij' 'prices on project analysis

would make it necessary to translate all price data into constant

Jordanian Dinars by computing a GNP deflector using, say 1978 prices as

a base.

Undoubtedly. the East Ghar Ca:ual proj ect brought marked changes in

the cropping patteTns of tne Jordan River Valley and considerable increase

in ou'tput per cultivated unit. A comparison of production Defore the

advent of irrigation and the ~t situation leaves little doubt· that

the pre j ect has! made, a profound, iJIp&Ct on the va.lley. and its people '. 'nlf!

construction of the Maqarin Dam. will furt}lermore, attempt to complete the

cultivation of the irri,able land in the alley. To examine the financial

cosu and benefit'S of tlie project that are quanti.fiable and to determine

the jUS'tification of the proj ect in economic tems. one will need to

consider the social and economic factors tha:t can &e identi£ied but not

readily quanti£ied. '1herefore~ an analysis will be needed to provicie
.. ': .

L~£ormation for making the basic comments relevant to project implications

in an extended cost benefit analysis.



To undertake a" f1nancial cost benefit, analysis of the project, in

the absence of avai13ale data. certain pragmatic assumptions will need

to be made. Among them is the expected li~e of the proj eet which is set

for fifty years from the completion of dam construction after undertaking

engineering studies to evaluate the sedimentation rate in the reservoirs

behind the dam in order to provide data to be used for the assumed

project life and an assumption of the date at which the analysis is to

begin.

Since construction has been added in increments from the initial

completed const'%'Uction date in 1966j prior increment costs wo'Uld have to

be treated as sunk costs and additional increments will be added to the

cost data of 1966, discarding project benefits and operating costs prior

to that peri.od.

Net returns per irri~ated unit for each project' year from 1966 to

2016 will be ~quired along with the number of d\.D1UJ1lS for each crop;

the' gross income, production costs of labor. water, rent. seeds. fertilizers,

,p,~s'tici4es.,..:"q~1=ent~ _~k~t.ing ~cha:ie.s" .taxes. c:redit, int-erest, inputs

per dunum and total net return. Banana plants and citrus trees' will not

yield co_ereial crops for the first 14 JIlOnths and four years respectively

and should therefore be no'ted.

'nie price data will be used in constant 1978 JoTdanian Dinars for

the period 1966-2016 and the gross revenue will be computed using the

price,data for each crop grown each. year under the fixed irrigation

methods prevalent in the Jordan' Valley, i.e'~ by drip, sprinkler, plastic

tunnels and gravity irrigation methods.
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The value of the aniJDals raised and their products of milk, meat,

hides, manure'; poult1j' and eggs w'ed by the consumers and marketed will

also need to be treated as a project benefit from 1ive$tock. From 1984,

when the Maqarin Dam, let's say, is complete~, to 2034 the valley will

come almost under full irrigation and there W11l be some increase in

irri~ated area and improvement in production due to improved extension

and research services in crop and irrigation operations that would have

developed by that time.

The labor cost will be" computed ,at" the lo'cal wage rates .and water

cost will be computed on the' basis of optimum water requirements for

each crop grown (in cubic meters of water multiplied by the ongoing water

cost).

The primary beneficiaries from the project will be the residents of

th" valley and will include farmowner/operators ,sharecroppers, ren'ters,

farm laborers, JVA/GOJ and consumers. The seccndary beneficiaries are

the suppliers of agricultural inputs, transport , credit and agricultunl

traders of farm products and agricultural industries.. Benefits tal JVA

are the receipts from water sales which are treated as a cost of production

element and GOJ receives tariffs on imported capital equipment as well as

export charges, foreign exchange and improvement of the balance of payments.

The benefits to consumers will include producers and run.l and tn'bM

~onsumers.

A major outcome ,of the project is the increase in the avail

ability of food crops that are consumed in the count1'Y and the improve

..ment ,of ,~the ,·~ional .diet ·at ·affordabl'~ 'prices'by consumers.

'nle population would not have been th.e:-'J nor
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.would it have·had this food· resource· and alternative- sources of food

supply without the project. Alsea relatively higher proportion of·

the papulation's disposaale income would have been spent on food without

the project. However a direct measure of consumer gains is complex.

This complexity would necessitate an alternative indirec't measure of

gains which would probably underestimate the real consumer utility

culminating from the proj ect. Knowledge of market demand functions for

each of the major food commodities produced for each year during the

viable l1£e of the pTOject, their market price and disposable income

without the project will nave to tie estimated. Would tne immi.gration

to the valley have occurred if there was no proj act? What would be the

inCt'l1M and price levels tliat would have preVailed without the proj ect? and

what "/ould be the numlJer of the population undl!r varying assumptions? A

s't1'ateK}" will need to 'De developed to de1'ive an estimate of 1'easonable

gain in CmlSUlDe1' welfare because' of the proj ect and an estiJllate of savings

tha't consume1'S would make from no't having to imp01't these crops and the

-nutritional -los.~ ·they ·would :·have -suffered during-each 'of "the years of the

life of the projec't wi'thout the existence of this project will be calculated.

The dire',.:t coS't: of equipment and infru'tU1'ctu1'e of the inigated

Valley a1'8a, elect~city and industry generated from the dam and benefits

derived therefrom will be taken into account. Also since the eleetrici'ty

genented is fed directly into 'the national zrid it will produce nceipts

and benefits for all the participating population in the COurl't1'Y and will

need to be ,p~orat~d.

..
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Asriculture

The.primary objective of agricultural development in the Jordan

River Valley is to maximize farm productivity and profits with new farm

technology. It is said that. crop production thrived in the Jordan Valley

in ancient times and subsequently was neglected as the valley drifted into

a pastoral economy before its recent rejuvenation with the advent of

irrigation from the East Ghor Canal. This canal utilizes water diverted

from the Yarmouk. River, Ziglab and King Talal (completed in 1978) reser

viors as well as side wadis along its course. Construction of the canal

was begun in the late fifties and several extensions have been made since

then, cringing its total present length to 96 kilometers. With ·the

contemplated construction of the Maqarin Dam this will enable the extension

of the East Ghor Canal by another 14.5 kilometers to the Dead Sea thus

permitting irrigation of land in the southern extremity of the valley in

addition to providing municipality water to Irbid and Amman.

The valley is endowed with high .agricultural potential. It lends

itself for growing winter vegetable crops out of season and has adequate

·.femile..soils· ·to grow..high value crops. Farmers appear to be inclined

to direct their energies and investment capital to modern agricultural

technology when provided with technical advir.e. They currently grow

citrus, bananas, tomatoes, CUcumbers, eggplants, peppers, muskmelons,

water.melons, beans, okra, and sqash throughout the valley.

Irrigation water is provided by both surface water flow and under

ground sources. The former stems from the East Ghor Canal and side wadis

in the North and Middle Regions of the valley under the control of the

Jordan Valley Authority while the latter are from privately owned wells in

the southern region of the valley. The following irrigation systems, with a

list of their advantages and limitations are practiced throughou~ the valley:
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1. "Surface inigation is the traditional gravity flow method' in which

water is reaulated to flow in fu:rrows where the crops are planted and

has the following advantages:

a. It is the most familiar of irrigation systems to farm, labor.

c. It has low capital investment and low cost for water dis

tribution.

c. It causes limited leaching of nutrients when managed properly.

d. It can be used wnen windy weather prevails.

The limi~ations of this system are the following:

a. It requires intensive labor.

D. It cannot be used efficiently on highly porous and

imperious sci i, tes.

c. The land needs to be levelled or nearly levelled for

irrigation effectiveness.

d. It causes seepage, salinity problems and water loss if not

properly managed.

e. It requi'fts ·special soil 'preparation and 'con~ct'i:on of

furrows for water application.

f. It caD clama,e seeds and small plants sensitive to heavy

water application.

2. Orin irrigation consists of pump, enfine, screen, sand filters,

filter mixers and main and la.tera.l pipes. The la.teral pipes nave nozzles

or perfora.tions for water to drip on the seeds or seedlings on which mulch

is often 'placed.
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'I11e advantages of tli.e drip system are the following:

a.. It saves 30 to 40 percent w:ater f:rom los~ by evaporation,

erosion' and dram,age.

b. It controls irrigation water application rates.

c. It delivers fertilizer$ directly to the roots of the plants

where they are utilized in solvent form.

d. It discourages growth of weeds.

e. It delivers water and liq,uid plant nutrients in small slow

doses for 'optimum plant consumption and can be used in green

houses and undln' plastic cover for growing crops out of season.

f. It makes efficient use of water soluble material to the plant.

g. It can be used on sloper land without costly levelling.

h.. It requi:res less lahar and water than all other ir:rigation

systems.

. The limitations of t&is system are the following:

a. It 'requi:res' 'a- Milt initia.l "cost for material and equipment.

b • It,n~.~4s; a ~pres,.su:re .system', andannJ.18l ,ch.all,ie of tubes and

JIIUlch especially under the hot climate in the valley.

c. The no:zles clOI frequently with the dissolved nutrients and

chellicals and need regular change and maintenance of the

fUtntion system.

d. It requires close supervision for malfunctionin, and defects.

e. 1he 51ste. Ilas a short life span of two to £ive years and is

vulnerable to damage and vandalism.
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3. Plastic.houses, can be 20 t02S feet long and-S to 9 feet

wide .but may vary in len~ according to their sou:rce of manufacture.

The plastic walls may &ave window. flaps for ventilation purposes or

plastic sheets witli. open spaceS' D.etween tliem. The Cl"0PS al"e planted in

rows and held cy nets to accomoda,te a mAximum number of plants.

The ac!vantaies of .this system are the following:

a. A maximum number of plants can be grown withjJ1 the available

space~

b. Plants can 5e protected fl"OlD hot winds, frost and climate

vagnncies.

c. Cropping time is unlimited ~th. the possibility of early

planting to produce out of season crops.

d. Pesticides can be used more efficientl:>' without hazards of

spray drift.

Its limitations are the followini:

a•. ·.:I'!i.e·hiihinitial ·in:-vestment ·costis -est'ima~ed at 1800 3D per

dUDWIl.

b. It requires a pressure system.

c. It increases chances of plant disease due to humidity ,

concentution inside the house.

...

d.

e.

It poses a greate~ haza:rd of contamination to farm opel"ators

from :re-entry in the plutic houses.

It has c~ed spac~ inside of~ouses and lacks laool"

maneuve:ability for good cultivation and management prac~ices.
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4. Pl!!'t:f.c:,.tunnels. are' ananged in small plastic h1')uses which· are

about 2 to 3 feet wide and 2 feet liigh extended for soma diS'l:ancB in the

field. They have the following advantages:

a.. '111.8y are cheaper tnan. plast:tc houses.

D• Crops can a.e p:ooWll out of season.

c. Crops can be protected from clima:cic vagranciels.

d. Barly plant:1ng and late crop harvesting can be man:Lpulated

in accordance witil. marut demand.

The limitations of this system are as follows:

a. !he plastic usually needs tn Qe changed annually.

b. There is need for more lahor to place and remove t.he

plastic sheets on tne wires for management operations such

as irrigation, weeding, spraying, yentil1ation and harvesting.

Crop cultivation under plastic covers has registered the greatest

increase in the number, size, variety and quality of iniption systems

in ,the ·valley ·ov.e;,: .;;enepast few years. ,Plastic'houses may 'have a -capacity

of 360 to 1800 square yards ea~ and may include drip or surface

irrigation al'though drip irrigation is more popular. Efficiency in' t.lle

deployment of this system appears to ae imp%'oving' as valley famers

master its technoloi)" ,md inc::...ase their fu'tur~ capability to grow 11101"8

~ one crop a year.

,,'I ,

5. Sprinkler Ini,ation: 'nU.$ system has had limited application

in ·the vall'ey so far but will probably increase in use in the future.

Tho followin, are its principal advantages:

a. The equipment hu a comparativelY,' long life.
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b. Th:e-' syrt'em" is"' portalUtf.'

c. 'Ihe system can lie used on upgraded" sloping, shallow and/or

unlevelled land.

d. 'Ihe system can cool plants against extreme high temperatures

in the valley as well as. protect plants :&om frost.

c. The rate of water application can be cont%'Olled.

f. It can be used on many types of soils except those with

steep infiltration.

The following are its principal limitations:

a. It operates on a pressure system.

b. It is expensive to install in tI1e field and set up.

c. It requi~s skill to operate efficiently.

d. The sprinklen require periodic replacement and ue subj ect

to clogiing when irrigation water is not clean.

e. It L~ a high water losS' clue to evap01'l.tion ~ hot weather.

£. Sprinkling, can. cause, .i.naeaseci"foliar dis~ases and d_le. .' .- ',"

to c%'Ops sensitive to salt water at low application rates.

g. Impl0per mana,ement can cause the leachin, of plant

nuttients from the plant %'Oat zone.

n. The pipes are vulneraDle to damage and breakage.

i. The system DIUS't be stored when not in use.

"

'Overall water use efficiency has been estimated at 40 percent for

s~rlace .i~~~~~5'n, iO .p;.~~ent J_~, .~prinkler irrigat.ion and 80 percent for
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drip irri;ation a.lthou;h the crcippi11i intensity on 'land' presently irriga.ted

by the main canal is lower. The selection of anyone system over another

on a purely economic basis could be harmful to land and crops and each

method would need to be scientifically weighed and evaluated for its

suitability to the individual situation. An/estimated cost and returns of

each method as shown by Professor Steitlh of the Faculty of Apoiculture in

his "Preliminary Economic Analysis and Returns from Producing Cucumbers and

Tomatoes Under. Plastic Covers and Drip· Irrigation- System in 1978" and S'.Jrface·

irriia~ion by Harza show the following:

Irriiation Method
plastic irrigation
Drip irrigation
!)rip/Plastic combined
Surface

Cost JD
87

1S0
1900

Net Income JD
163
209
995

45

Crop
cucWDbers
tomatoes
cucumbers
tomatoes

Most farmers have been quick to adopt the new technology when shown its

superior economic returns and the private commercial sector has ~aken the

-, lead in int%'Oducing this technology in the valley. For instance I plastic

houses and tunnels were started in 1972 and drip irrigation was begun £:rom

nothing in 1974 and now covers a considerable area planted in tomato and

cucumber crops th:t'Oughout the valley. However the eo_ercially minded

farmers are beset with problems of insects and diseases, lack of high

yielding and disease resistant c:op varieties, marketing and application of

insufficient quaD~ities of the correct fertilizers and pesticides~

'nt. A(rieultural Census of 1975 reported that an average of 8i

kilograms of fertilizers per dunum were applied on irrigated crops in the

.~yal).e'y~whil.e ;:a:te~ ;p,~"pposed by 1;.la tw1inis:t,ry ..0£ "Agriculture .were SO kilograms

of ammoniua sufphate and 180 kilograms of superphosphates per dunum. Even

the amount reeo_ended is only about half what American farmers apply to.
similar irrigated vegetable crops in the U.S. Southwest.
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With the exception of recent improved yields from the out of season

winter vegetables, the reported',Jordan Valley crop yields aTe low' (Tab1e X).

Adaptive research and improved extension services ,along with other inputs,

are needed, if the yields are to be improved in the second phase of the

Jordan Valley ~1"Oject which. entails a pressurized 5yst'em of irrigation by

1992.

Soils

Jordan soils are generally underlain by calcarious rock of several

types. Sandstone and granite parent soils predominate in the Jordan Valley

with soils ranging between clayt clay loan, and sandy loam at the southern

end. The soils are mostly deficient in organic matter and low in nitrogen,

phosphates and trace elements especially in zinc. Soil texture tends to

become heavier north of the Zarqa River and lighter southward. The soils

of the valley floor were classified by· the Baker and Harza Engineering

Company in 1953..1954 j the Institute of PedoloiY and Techn01ugy of Zagreb

in 1964 and by Messrs Nedeco Dar E1 Handassah in 1966. The Baker and

Harza Engineering Company who made a systematic appraisal of soil types,
!

profil.e, ·texture, ~opop-aphy1ID~ 'Soil chanC'tmniC'S' and suitabili"t)' for

irrigation and drainage on 605,840 dunums indicated ~t364t080 dun~

were classified as a:able (Table XI).

Soil nutrient deficiencies are apparent in cit%U$, bananas and 'tomato

leave, which are sensitive to zinc deficiency and subsequent yellowing of

the leaves due to zinc fixa:tioll with calci12lll in the soil. Also phosphate

deficiency is apparent with the burning of the tips of leaves due to phosphate

unavai.labil,i'tY to ,pl~nt·s.

The water holding capaCity and permeability pf the soils of a considera

ble area of the valley are adequate for ir:igation. A topographic til~ of

25 feet per kilometer along tne rift valley fro~ East :0 West lends i:sel£



(TABLE X)

Selected Crop Yields in the Northern Jordan Valley (1960-1977)*1
(metric ton!;)

Average Av.erage Average Average Average
Crop 1960 1965/66 1971/12 1973/74 1975 1976/77-
Tomatoes 0.56 1.47 1.49 0.87 1. 73 0.92

Cucumbers 0.35 0.64 0.77 0.65 1.21 0.87

Eggplants 0.98 1.55 1.41 0.91 1. 74 1.39

·..·Watermelons 0.40 1.'37 0.85 1.46 1.13 1.05

Peppers 0.42 0.82 0.90 0.51 1.09 0.66

*1
These veget'ables represent over 80 percent of all crops grown in the valley.

Source: Department of Statistics J the Agriculture Sample Survey in the Ghors J 1977.
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Class 1
Soils

Class 2
Soils

Class 3
Soils

Class 4
Soils

Class 6
Soils

Source:

(Table XI)

Soil Classification in the Jordan River Valley

Contain features of topography and drainage favorable to
the production of adapted cashcTops. They are mostly
alluvial soils in the perennial stream floor of the
valley, on Ghor terraces and small areas throughout
the Zor (116,380 dunums).

Land that may bring about slightly reduced crop adaptauility
and reduced yields. Most of these lands are on the
upper fringes of recent floor plains and have moderate
heavy profiles (114,600 dunums) .

Land with restricted suitability for irrigated crops
because of features that reduce crop adaptability
and yields. They are mostly located near the
upper reaches of the Ghor- 'and, stream channels
(48,630 dunums).

Soils temporarily unsuited for agriCUlture due to
soil salinity but can be reclaimed to produce
crops equal to Class 3 land., Most of this land
is at the southern end of the ~alley (84,470
dunums) .

Land not suited for irrigated agriculture due to
rough, shalloror stony soils, excessive
elevation or isolation from other arable land
'"241,760 dunums) .

Baker and Harza Engineering Company (USA)
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to some soil ~:f.nage and a PH of 7',0 to 8,5 is reported throughout the

area.

The problem of salin!ty can pose a real hazard to crop production

expansion. The Yarmouk River waters above the Al-Mukheibeh village are

of medium salinity with an electric conductivity of 420 to 720 micromhos

and the waters at Z&rq,a reach 850 micromhos while most of the water f:rom

side wadis have an elect'l"ic conductivity, of 400 to 500 miC'romhos. Random

•

water samples from the East Ghar Canal have shown an elect'l"ic conductivity

,of 790 'micromhos: per"centime'ter'''wl1i:ch'is' consrdete'd~"mediumto high salinity. *1

This will require monitoring of irrigation practices especially on medium

and heavy textured soUs with emphasis on judicious soil management.

Saline areas are already in ,evidence in the valley and unless a

comprehensive drainage ~stem coupled with an adaptive appraoch to the

complex interactions of'irrigated agriculture are instituted, a comparable

sitUAtion to the serious saline p'rOb:lems which occurred in the AID

supported Helmand Arghandab. Valley Project in Afghanistan in the fifties may

be encountered.

. ·lane millimD is equivalent to 1000 mic~s and 660 parts of salt per
lIilli011 are equal to one millime.
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Cropping Patterns

The interest o£ farmers to focus on growing selected cash crops

without crop rotation has Deen due mainly to the considerable market

demand which has precluded them from instituting proper scientific crop

rotation schedules. Greed for immediate returns have distracted their better

judgment for judicious crop rotations which may subsequently be of greater

benefit to themselves and their land in the long run. Their desire to

take advantage of the immediate market demand for vegetable crops is

sowing the seeds for future pro5lems associated with saline land, plant

disease, plant pests, nematodes and reduced soil fertility.

Several crop rotation recommendations by agricultural scientists

have been made over the years but none implemented due to the following:

1. Lack of availability of water in different parts of the

valley when required.

2. Supplies of seeds~ fertilizers, pesticides, nematicides

etc. not readily available when required.

"3. 'Little ·or·no .applied ··research results disseminated among

cultivators.

4.. Lack of extension services to bring needed in£ormation to

farmers.

5. Lack of availability of credit facilities at reasonable rates

frail credit institutions to procure the needed inputs when

needed.

6. Lack of adequa'te marketing, modern packing, gTading and

shipping facilities.
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Neve:theless sUDstantial eT.Op production increases started to

materialize as vegetable e%Op production rose significantly from 260,000

metrie tons in 1971 to 479,000 metric tons in 1980 with a share of valley

production of 65' percent in 1977'to 85 percent in 1980 respectively.

'111e most' recent crop production trends for Jordan are the following:

( 000 Metric. Tons )

1977 1978 1979 1980- - -
Tomatoes 86 209 191 230

Onions 14 14 12 15

Potatoes 13 11' 12 :t4

Other Veget'aDles
and Small Fruit
(egiPlants, okra,
squash, melons) 141 241 126 220

Wheat 63 52 IS ISO

Barley 12 16 S 35

Lentils 6 8 4 10

. Vetch 11 S 3 3

Chickpeas .60 .40 .20 .50

Bananas 3 21 10 15

Grapes 22 31 2S 30

Olive Fruit 8 37 12 25

Olive Oil 1.80 7 2 S,

Source: USDA Economics, Statistics and Cooperative Service
Washington, D.C.
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P&%mers have aeen persistent in continuing to grow tomatoes and

otI1er vegetable cash crops without rotat:i:on in their greed for high.

prices.. When con£=ODted. with disease and nematode problems JDAny of. them.

consider this to fl., a. risk. to De taken and express intenst in fumigating

the- soil more fnquently n:tner than have crop rotation and risk receiving

less monetary returns.

A. two-year <:rop rotation proposed by the National Planning Cotmcil,

but never.- seriously implemented, called for the following:

,1st Year.

2nd '{ear

3rd Year'

Sept. -'Dec. Tomatoes

Jan. - Ma:::., Eggplants

Apr. - Jtme Corn and Chickpeas

J11:ly - Sept. Berseem

Oct. - June Wheat

JUDe - Aug. Chickpeas or peanuts

Oct. - Dec. Tomatoes

Jan . • Mu. Cu~ers

Apr. - Aug. Lentils or Chickpeas

Sept. - Dec. Tomatoes

Bananas were to 'lie planted for a maximum of ten years in the same

plots to avoid or reduce root disease and nematode problems but are

allowed to grow on the same land for much longer periods of time .

• f

:..



In spite of the various crop patterns and crop rotations proposed, the

commercially oriented fa:meTs have' geared thei% interest, to the local and ex-'
/,"

port m&1"ke't demand. for both, tomat08S' and, cucumheTs ,grown out of' season and

have· the3:8fon- concentrated. on' the productirAl of both crops. Tomatoes are"

planted in. August and. tnnsplanted. in September in the southern end of the

valley; in Decemfler/January in the middle of the valley and. in Peb'rUarr/

5' .Much: at the northem'. end. of the valley•.::.r The tomato varieties planted in~

elude Claudia. Raf, Primer, Muville, Heurst, Special and Mira.. Flora. The

total 'acreage devot'ed. to this c%Op unde-r drip ir.ri;gation was eS1:wted

at: 60, 000 dunums in 1977. However, some of, this area was interplan1:ed, with

cucumbers, squash, beans and eggplants. Yields have been low with less than

two tons of toma1:oes per dunum but is reported to have increased substan1:ia.lly

with improvement. in handling the plastic cover' housing, the drip irrigation

system' and the staking of' tomato plants. These systems were initially started

by far.mers at the souther.n end of the valley bu% now have expanded throughout

the· valley.

One .9f .~heprin_c.~~l e.!=onomic problems .. faej.ng tomato production is their

infestation by the White Ply CDnesi tabaci) and the virus that it tnnsmits

which causes to_to leaf curl. 1he· White Fly has become resis'taDt to

seve%al pesticides and accordinl to some entomologists is uncont%olled.

Root-knot nematodes (Meloido~8 Javanica and Meloidogyne Incognita

species) constitUte another serious economic problem to the production of

t01lll;toe5 and other vegetables, bananas and cit1"U.S. Few fa:'lle'1"s are

familiar with nematicides for cont1'ol of nematodes or follow a. healthy

§j
The North region of the vall!y is between ''(adi Kufranja md Adassiyah.
The Middle a%ea is delineated between Wad:' .\t:iranj a and .l.:da and the
south ana extends between Arda a.m::i the Dead Sea.
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cropp:tna system! And no MeloidoJane resistant c-rops are utilized,

.notwithstanding tfta development of such.cultivars elsewhere in the wor.J:d;

e$peeially by the International MeloiLdogyne Proj eet where- resistant' '

c:ultivUS' have- aem found which. 1nIiibit root-Ieno t reproduction and

e:ffec'tively reduclt tJie:tr popula'tion density. Under that proj eC1:, nematod~

resistaDt' crops havs, been screened and selec1:ed followina intensive

tes1:inr which indi.ca'Ced their rating'. for susceptibility I tolerance and,

resis1:ance. The resi.stant, cult:Lvars were- further subdivided. for their

h':flgh, 'madtn:&te 'met low, resistance to' roQt'~knot.

~l~ the' tomato varieties' found to resist nematodes in various

degrees we%'8' Beefeater, Calmart, Atkinson,. Anahu, Big Boy and Healam.

Other crops are Dcain;. identified for tneir resistance to :root -knot

nematodes which can oe of consideraele value to vegetable and banana crop

production in the' valley.

There is a. definite need for a. pest control research program and

a. bette.r system of dissemination of information to famers to assist

them with the many pest problems th,ey .face in..,rro~.g the tomato crops.

Landlord/tenant: anang81llents in growing the c:-op have evolved ~ver

the years fro. the us. of the new technololY in relation to sharing

investment, operating costs and receiving benefits in P'f'wing a crop.

The financial relationship between the landowners and sha:'ecroppers

when plastic t1Jmlels and drip inigation are used as obsened in a random

sample of 30 sharecroppers interviewed in 1917 by Professor Stei~eh of

the Unive~sity of Jo-rdan indicated tne following:

.(
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1. Land and., w&'te%' ,resow:cas were. provided by the landowner'.

2. Labor was provided ay the sWecropper, except in few instances
, .. ,.

when harves'tinII, costs wen sliared aqually cetween the' landowner and

sharec:opper.

3". In drip 1rrlg&tion, the owner, provided the drip system. and the

plastic: mulch, while the sharecropper paid a. fixed, aJDOtmt per dunum as

his shu., for the- lUe of the, system.,

4.. The cost of' the' plastic tunnels wen shand equally or a:t

dif£e~n:t,· n.te5· witIl. tha landowner'. However, the I'etur.ns WeTe shared

in. proportion to their investment in tunnel cost.

S-. The· shareaoppers' shue in the cost of plastic houses ranged

from, 30 to 70 percent. The retu%ns were divided in ~ccordance with the

investment of the landowner and tenant investment in the cost' o£ materia.l.

Generally, fiDancinl of all investments and opera.ting costs is the

responsibility of the landowner. 'I11is appears to have the effect of

streullt.fllminl his position in deciding wha't ~rops to grow and where and

how to ~rket ~hese crops.

Special' ~oDiements are invariably made in the division of capital

and labor bene. the ladowner and tenan't. For instance, the landowner

lI&y provide the land, pumps and the filtering system while the tenant

may take responsibility for annual recurring costs f~r pl~stic tubes,

,1a3tic mulch and emitters which cost about $120 per dunum at 1919 prices.

Also the landowner may provide the entire elements of the drip system and

the tenant lDay pay $66 as a. fixed fee for the use of the system.

i.-
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An est!mated production cost per dunum of tomatoes grown under

drip 1rri'a&tion may v~ considerably, fiDwever, the following was

subitted by a. JVA off1c:tal as an uample: ' ,."

Pumps. and f11terlJlr syS"tUl $130

Plastic: tulias, plast'1c, mulch and
$120emitte1',~.

SeecU, and, fertilizers' (uitrogenous
and 5UpuphospJiates l' t 40

Chemicals anel, pesticides, $' 60

.Mam1:re. $"60

tabor (tnnsplan'ting, weeding,
monitoring the ir:rigiJ,tion system
and. harvesting) . $200.

These estimates may have' increased by 3q% in 1980 due to

inflationary costs and do not include the' cost of water whi~ was

estimated at 6· fils per cubic meter in 1919.

The price of tomatoes vary with season, reaching a peak of about

JD200 per metric ton in Oecemaer/January at the market place and decrease

.~ad1l&l'ly to less than half that, p~ce intl'1e summer monr..ns.

A four-ton yield may orin, JOSOO ($2,664), if the crop is of high

quali,ty, of which $2, 064 (minus expenses) are net" prof!t for the farmer

or about $1,032 when sharecropped. AD.: estimated 10 percent of the out of

38ason crop is usually ma~kated in Amman and the remainder i3 mostly for

oport:' to neighboring countries such lIS Syria, lCuwait, Saudi. Arabia, the

Gulf Sta'tes· and Lebanon.

Suc~cer p~d~ct;on ,is ~own in the middle of the valley starting

a.t the southern eX't%emity of the canal extension. This c=op is predominantly

grown in plutic tunnels with average yields of two tons per dtmum a.'t an
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&verale III&1'kle price of 200' JD per ton. !01ll8:toes a:t"e produceci put the

1111cld1. oithe vaJ.1IY northward' startinl about Pebruary/March.
, I,"

Also' an :f.ndeteminate area is :f.:ntlrc:z:oopped with I liP1ants , sqaush

and cuCUllbe1"S' UDder both cirlp and sur.fact' irrlaation. 11115e crops lDl:tU%e

in 60 days while the. tomato crop req,uiers 90 to 120 clays to maturlty.

!he cost's and net retu:ns for' different vegetable crops vary with

famers in. acco%'daDc.. with the- in'iiaticm systlJll followed, the lowity,

soils, plantinr, se&son". technology, aud.. availab'le' fa.cUities, inputs and

serlices. I In its 1975'-1982"'plan, the Jordan Vall" Development' Authority

made estimated cost and. nGt retU%DS for selected crops under' surface

1:rri,at1on (Tabl.. XII) and under sprinkler irrigation (Table XIII)

respee:tively.
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TAaUl XII

.
••r Ia.o'ar. CCMlta a!:4 I'et'-lraa ~ .1'041&01....81.ot.4 cra,a 1UI4~~ 1JT1e.UQI1
(.naU..., a••' ..) .UIa Ial.1a .18111 " •••UOD 1-. .lordeD ..u•• (.m) .

(JD) ..! _., a.tame
r.rcul- 1'1.., S..... 81,..4 _.teE' Wa'.1' ~'a1 ~,. roSe are••

11acbl- s.r. .r.;~oo- C kbov Jortla Soutb ~~t (2) QQ.' eo., a,t\1.ha C... l (l) ca.. II (t}
n.ry· llaDure Ucn ~.ot. ,artll ~.Ul ~rUl SoatQ

{'....toefl 1.91 1).90 I,.tig ~•.,o 96.iz 22 ••1 21.91 126.16 244·69 250.1' 854-91 128.15 610.22 604:u
~&ill/U1t 1.46 1J.62 14.10 1~.i8 99.1e 41.2' 5~.12 111.56 258.59 '66.•6 814.Qi 102.48 555.45 541.50
l'ellper 8.44 52.02 l).68 a.ia 102••~ 41.2~ 55.12 84.52 iii.21 240.08 62).~ 540.52 )90.93 Je2.9i
Cebbae6 & Cauliflo.er 9.12 . 11.49 10.51 20.~1 "'.42 17.19 21.12 lll• .)l 22~.92 229.85 lO4.44 193.1) 18.52 14.59
SquBoh & Cucuab.E' ll·ll 60.10 l].54 12·41 12.12 21.21 26.4.1 98.44 194.11 191.59 In•• 642.96 S47.03 54~.81

P,.j1I1<l 9.51 56.48 15.18 12.10 88.50 16.87 20.68 94.07 199·H 20).25 126.0 631.9) 526.56 522.1:
~lUh!~ lola 19.11 6.51 9.16 15.06 31·14 40 141 42.28 95.08 91.81 245.44 201·1~ 150·36 l41.E)
Ltlt:tr Vel!ctablelJ 8.60 51.61 11.68 S.61 68.62 26••5 11.01 82.50 111·51 182.1] 352.88 210.38 115.11 11(.75
e~l 4.29 - - o.~1 5.88 23.1' lO.l' 10.80 40·i6 '41·~4 104.5 93·10 64.04 51.1t
h.~ 6.51 - - 3'H 20.05 14.44 16.56 9.13 '4.22 66• .14 144.00 1)4.21 19.18 n.6C

ll.rutl 9.5J JI9.00 1.66 J1.. ~ l)}.55 5'.'" 62.85 161.19 356.30 )6).59 1225.55 1058.36 669.2; e61.~

aDMall - 140.66 - 149. 248.02 106.91 ~U·15 289.66 644·61 651.+3 1941·18 1651.52 1]02.51 1293.15

-.
#

SOlUlCe: uapub1teb•• 4.ta ca.~11.4 _, 'be 1.'.0.

1) E:olabHohaeo" eoates bn•• "eeo aaDUall••ca 0••1' 40 .I."" ~Qr c1,cu. aD4 ••'UW fo~ baaauaa.
2) ~ot81 co."••~clud•• blr.4 l.bour .04 lrrt~.'lQn co.,••

.!l Repr...c:oto reCur... '0 la04. cap1'.1•••"1'. 1.~v (taclu41ac ~..11. l.bou). _4 .-Jl"_.A~.

~ ) P.eprt:lS.mto retumo '0 laod. c.,1 '.1. t_11, l.bov u4 .........D••
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TAbLE XIII

..r h.alare aDstei,.S.. co.S. aD4 re&ura- oC pro4uol-. ••1.c'.. ,rope ua4.r
Bpdllkler lrn.aUoll (P"lIO••• • ,.t_) at t~ h ••lo".Dt lD Joriaa 'alb, (olD)

(olD)

W.S.r tosal tole ea., S'ot.Qee' Gzo•• 'e' h'~
"cl11- • erS111- 1'1_~ S..... 811'.4 ••'.r

Cro".. -q ••r a ~S.o- • LalaOlll" • 'orUl BOllSh eo.a•• 'orte 'SollSh 'a.tllrDll c••• 1 ..... Cu. 11•••
IlaDllI". ClOD 1'1Nl'. Ghor 01101' Ghor bor .orth So~

To.utoea 21.50 8~.00 ~).04 '26.00 81.15 26.50 33.00 1~.54 305.19 ]11.69 1201.5 101.5.90 902.31 895.61
EllplltI1 & 21.50 1Il5.00 41·60 32.50 82.49 55.88 65.18 192.60 11~",91 l40.21 1082.5 889.9 151.53 142.2

Pepper 21.50 98.00 41.60 32.50 85.99 55.88 65.18 205.60 J41.i1 356.17 1062. 856.4 114.53 105.-
FoL."u.1I 42.50 85.00 46.U 110.00 24.0.\ 23.40 28.20 281.66 )31.10 3)5.90 1110.90 827.24 119.80 715.
C"bb~e & Cauliflower 21.00 18.00 4].00 1.00 45.S'J 20·l1 24.98 155.00 221.2~ ~2'.16 3.....0 189.0 122.29 118.

!Ielina 25.00 68.00 41·20 32.60 60-19 19.95 24·45 168.80 248.94 25J.44 1231.5 1068.10 988.56 964._
()niODIi ]0.00 i 8 .oo 45.80 10.00 40.00 25.80 33._ 13).00 1_.10 206._ 482.8 349.8 284.00 215.C
~'luudh • CucU8Iber n·OO 68.00 49.80 18.50 34.24 21·i5 )1.25 161.30 228.99 232.79 943.6 "16.)0 114.61 710.8

"be!Jt 10.00 11.00 1.18 4.]2 2.86 28.16 J6.38 )5.10 ~6.~ 14.34 192.50 151.40 126.41 ll~.l

Maiz. 18.00 22.50 21.0) 2.00 7.52 40.13 H·24 63.53 111.18 114.24 300.0 236.47 166.22 185.7
ilfuIrIl 22.50 45.00 26.00 15.00 22.00 -Di·3] 114.]0 102.50 2.H~8) 2....80 64v.02 531.5 405.11 395·~

Bp.,...lIsea 22.50 U.OO 26.00 14.00 11:·15 31.20 46 .05 101.50 163••5 Hi.30 640.0 532.5 476.55 461.-
!'odder '!Iala.. 1l.50 45.00 14.00 16.00 2i.26 35.18 31.20 112&50 111,9i n5.96 2'0.00 137.50 76.06 74.
CihuB 21.00 90.]0 ~·1.]0 105.00+ 100.44 6~.10 14.11 213.60 f19·14 448.l1 1.511.5 131].90 1141.16 1139.
BlUllUl_ - 246.00 11.50 nO.oo. 204.26 126.45 ~]Q.ee 413.50 14t·21 154.64 214'.0 1932.52 16~2.19 1592.

/

SOOtlCE: ua,.-Uabe4 .., ....11.. q ~... I.W~C.

, ~'ablidb8en~ co.,. baY. ~••D aaauali... oyer 40 .eara tor Q1S~ aDII • ,eazw tor "n'n.'•
•• Toea! cool••aclu.... IUr•• lebo.... _. lrri••_ion Q;;.t••

.... a.preD.n". re&.urue So 1...4. Gel'1&e1•••'.r, 1."o~ (tDOll141lW f-.11, 1a1tou.r) ...4~__••
•••• k.~r•••D'. r.&urne '0 1.... QeJPISal. t.-11, l.'our eDt --=-a_ea'.
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Marketin; of Vesetables and Pruits

Several studies have· been made on the marketin; and distribution of

Jordan Valley crops. In 1969, a. study was prepared by PAO in which it pro

posed that the Aancultural Marketing Organization CAMe) be ;iven a,. monopoJ.y

in processmg. i1'8dinl'l marketing and promotion of vegetable crops. In 1971,

a.. Harz&. study proposed, that mar1cats be developed for the \5xpected volume in

cre~e in vegetable' crops during the nineties as projected after' the comple

tion of the construction of the Maqarln Dam. Another surfey was made in 1911

by the Tropical Products Institute in which proposed marketing programs were

reviewed and the :Sl Arda Mazketing- Center and its functions and s'taff in 'the

Jordan Valley weN analyzed. In 1979, a s'tudy was prepared by Dona.1d Wol£

in which plans conce1"ning the functions and policy for the E1 Arda Marketing

Center wen made in order' for it to become a nable enti'ty. He proposed

that the Center be operated in conjunction with middl~en 01' commission

agents rather than replacing their mark~ting- functions al'together.

All s'tudies made so far have indica'ted that 'the principal shortcomings

to the marketing of fresh vegetables and fruits are due mainly to the lack

~~£.1.~~~~ ...~9~~:iJm. ..~va;i.lilbleto :.p:ro.ducel"s, lack of promotion programs,

lack of qUpfity s't~~of.vegetables,.vacillating iovernment policies,

l'elUlatiOIl of prices by the govemment and the dominant role of middlemen.

Also, the picking of crops, .mding" packing, transportation, s'torage,

bulk, and consumer packagina, financing, certi£ication and inspec'tion

of produce have been pointed out to be the basic limitation to

marketing. In spite of the voluminous advice given by experts, no lDeasU1"\!S

have been taken to correct the situation save for the duplication of existing

public and pTivate ag~ncies involved ~ the marketing process. No provisions

have been taken relative to crop and price information 'to far.mers to assist

t!l8ll with their production and marketin%; decisions, or the es'tablishment of a
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system. for the certif1ca:ti.on of grade~, specifications for standard

containers or a, progra for tne expans:f.on of. foreign markets. Also
• I,'"

£a:rmer attitudes toward. the 81 Arda marketing' center have not been' ,,' ,

evaluated.

Obviously, encouragement' of the existing competitive f01"Ces in' the'

marketplace, removal of re'tail price cont%'OIs, and.: export emba%goes as

welL'as removal of res'trictions: on marketini channels can provide the

incentiV8" for innovations in:. the- lDIU'keting. system. and. assist in the-

,ci.i:strlhueton·, and::·marked.ng- d~lopment· processes.

Amang. the- often repeated. deficiencies of the marketing sys'teDl as

S'ta.'ted oy foreign consultan'ts. are; the lack of g1"ading of the produce,

quali'ty selection of fruits and vege'tahles and lack of procedures for

their certification, specification of standard con'tainers and availability

of C001ini and refrigera'tion of' facilities at the, wholesale and retail

levels. For example tomatoes of all sizes, colors and maturi'ty are mixed

together' and placed in coxes of about 20-22 kilogram capacity each which

tend to damage the ripe- tomatoes in the Dottom of the con'tainers. Also

toppi~i' containe%S with attractive fruit over poor quality fruit is

widely practiced and ''&etter quality vegetables are set aside, f%equently

in back roollS of sales outlets where cus'tomers ask for- them and pay more
. . /

for them than the established rates':'~ "There is tmdoubtedly need for

the I~ve%ftm.nt· of Jordan to adopt 10ng-ter.M policy suidelines on

al1"icultnre that will p%Ovide a consistent, stable environment for future

planning by the private sector and by government agencies. Priority

r...

.J!
Marketing Policy for Fresh Vegetables ·Ind Fruits in Jordan, Chemonics
Intemational Consulting Division, Ms.? 1980.

r
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should &e- g1v~ to theexpansfon of tot'a! production of' vegetables and

f%Uits in the Jordan Va.1ley and. imp1:'Ovement of quality and. reduction.:'of
.'

poSt' harves't loss.s. Such a. policy would pemit expansion of export sales

and. sales, to domestic. c~n.. at. the same time. Also would increase

faJ:'Dl8rs I total revenue, inc:oeue. foreign exchange eamings and. assure

domestic. CODSUMft g;reater supplies of vegetables. and fruit at mare·

reasonable: prices." J:!
111•. :IVA plans. to· operate the B1 Axda. Marketing Center for the first

two years' starting in. 1980. However, it will. need to develop the' coope1'3.

tive role of farme:s to compete' with the commission agents who now

dominate the marketplace. In addition :IVA needs to develop info%m&tion

regardinl" crop' produc'tion trends, demand for the domestic and export

arkets and. S'ea.sonal. va.riations in: demand.. Also:IVA:. will need to abolish

the IIODthly plan for exports and imports established by the Ministry of

Alricu1tu:e- and. aboli.sh embargoes on fruits and vegetables. Unless these

DI8&SU%es .are· undertaken it will remain diffieul t for fanlers, exporters

·anA C%8ditors to develop a viable IIIrketing system 'that will encourage

producers and tnders to expand thttir activities and plan for the future.

Th. Bl·Arda Ma:ketin, Center will be counted on to fulfill a major

pilot role in its functions in order for the two other planned marketing

centers at Wadi El·Yabis and South Shuneh to be established and pl'Operly

diveloped to sene their perspective obj ec'tives.

>--.
~"

1/
.'- Ibid· pp.13

'f

I;'



M observed. then has been an inaease in the intensity of

developa.at of modem. ag:L"icultme in the Jordan Valley and subsequent. ,

applica'tion of' relatively la:ge- quant.:1.ties ot chemicals and pes'ticides

without' tha needed. adaptive resea:ch. Thi.s would appear to be needed

to de't.DIin.. the: affectiv811ess, of these chemicals and their safety to

users and consumers alike.. 111e fanaen now rely on the cOnllle%cial

sector for advice- 011 the' use and... application' of pesticides' with consider..·

able' huard, potential due. to- their hiaf1. rate of illiterac:y, lack of'

labelinl....of containU$'ani!"tmfamiIiarlty withthf) 'chemicals.

!he relatively 1a%le ~'tity of pesticides used constitute a

serious threat to food c%Op contamination. Some of them ue ha:ardmJS

to fum operators and consume%s and can contaminate tmderground water;

especially water soluble pesticides, such as the OBCP nematicide. Howeve%,

water contamination. seems m:i.niiDal at the p%8sent time because the wells

for village water supplies draw water from aquifers that are, above the

areas brought tmder irrigation. The heavy metallic pesticides such as

~8Dic,~,·mel'CU:Y .and.. chJ.Qr;nated. ~hydroca~~~·s..,~ch as~·,Do.T, ,Dield:in and
'0" • .•.

mdri.n an the mst hazardous of these pes'ticides and CaD cause. soil con

tamina'tion that persist for several years. CD the othe% hand, herbicides

can generally cause crop damaie with limited lang-term detrimental soil

effects.

sa..e 946 _tric tons of pesticides were reported as impo~ed by Jordan

1m 1979. These included the following fungicides: 583 met%ic tons of sulfu%,

87 tons of dithoc:a%bamates, 13 tons of copper c01D!'ounds, 11 tons of pTOpineb J

1 -:ons of benomyl and 1 tons of pyrazophos. In addition, highly toxic

• t

i
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pesticides were imported and include 51 tons of phosphorous compounds·

which, include 8 tons of parathion (1cnown locally u Polidol) and i,s,a

potent insecticide bJ.ihly hazardous to vam-lJlooded animals; 14 tons of

methomyl, a. cubamateinsecticide locally known as Lannate, 10 tons of

monoc:t'Otophos, 6 tons of metnyl aromide and, 1/4 ton of mevinphos.

'Ihe indiscriminate use of tIlese chemicals has resul ted in some grave

health problems and illness altho·ug;..l, no exact: statistics relating to

injuries from pest~cides are available. A study made by the Department

of Community Medicine, Paculty of Medicine, University of Jordan indicated

. that 51 recorded cases of pesticide related casualties occurred in 1979.

Pro&ably many more occur out go unreported because the hospitals and

clinics do not maintain ac~te records of pesticide related illness.

The GOJ is planning to ameliorate this sit1Jation by requesting expert

assistance from the U.S. Environmental Agency, Agency for International

Development and the U.S. Center for Disease Control.. A t.eam representing

these alencies is due to make an assessment of this situa'tion in late 1980

..,..and...will, ..as.si.st. the ",GOJ ,.in,..•s.tabli.shing. a monitoring system with remedial

meas~es to better iden'tify and assist ~~sticide poisoning victims.

An mtearated pesticide FOpoam is contemplated that will include

pest surveillance and the establishment of an information system on pest

occunence and the issuance of warDing for cont'1'Ol ol'erations. Pest

identification, trappin, with sex pbe~.'I'QOnes, protection of natural preda

tors with selective chemdcal compounds, crup spray, crop rotation and

plant breeding for resistance to pests and diseases will eventually be

interrated in such a system.
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Many of the pes't1c:.tde haza:rcl.s stem. £rOIlL inadequate storag., re

paciina of, chn1cals £:1"0111 bulk, imp'J:Oper. laliellna of chemicals alt~o~gb.

the ioverftaeD~ has' statutes and. r.rulations to safeauard their di~tTibu

tion and sale. Lack of' protective cover WO%2'l' &y farm operators in spny

ini, exposun f:r:oa spray drlft and. contamination f:rom sprayed fo1iaae

present a. senoQS. health haza:rd.. It is apparent that' with incnued

vel~a&l.. p%'Odut~tiol1 in. plutic: !lauses, and. ttmnels, re-entry exposw:e

becOJl8s "1'8 ba:ardous dua to' the' slower breakdown of pesticides due to

the- reduced. 111traviolet lipt and. gTeater exposure to the' inhala:tion of

fumes; iB the•• snclosu:es.

'nIe Gove1'mlleDt' of Jordan appea:rs to have adequate laws and regula.tiol'ls

to control.the use of pesticides lm"t' seems to !lave- less ability to enforce

the. rules.. GOJ' laws "quire that all chemicals must be registered

before' import. Also for a. product to be considered for registration,

a pesticide III1st be registered for use by the parent company in its country

of oriiin.

Iti.'.$,to 'be noted .·that the Mini3'try of Agriculture is designa.ted as

havini th•• sale au'thority to approv" pesticides to be brought in'i.:O Jordan

leplly. Also a pe~icid. laboratory- is planned to be established by the

Government in order to deter.mine the toxicity of chemicals imported and

to perfom an analysis of their toxic residues on crops.

, f
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Rese&~

A,riculture res.&~ is, conducted a~ the' Dier Alla experiment

Station. in: the valley w&.icft i.s manas-d by thtt Ministry of Airlculture •

Also resu%'Ch work is conducted ay ths' Unive,rsity of' Jordan, College of

Agriculture at' that stat101t and a.t' the tMiversity Fa.rm in the valley.

lbe, Dier AlIa. Station had. & staff of'16 technicians, and maintained six

tnctOl'S: in. 1979. The t:ract01'S' were- rented. out' for custom work to

vallety famers'.. Anather experlment: 51:a.tion at Al. Yaf)is. is' reported to be

used far'aWl±l!d:":esearcIi .work'., ':Howevllr., there, is a. shortage of qualified.
I

research staff in bott the College' o£ d.grlculture and the Ministry of

Agriculture. 111e College' of Ap:'icultme appears to have mon la.titude in

thei~work and has good, facilities although,they consider instruction and
; ,

not' research as tIle!r priJlluy concem. Their land and bu,ildinrr facilities

are adequate out supporting' facilities are deficient.

So.e of the research activities carried out deal with valley a~

culture pl"Oolems such as crop rotation. so fundamental to crop production

success. Cereals (wheat an~barley) with residue alfalfa and broadbeans

and vegetables~' are amonr the c:rops included in these rota'tions to develop

a syst.. to reduce soil &ome diseases and to improve soil tilth.

New C1"OpS are reported to be researched for low water re~ui:remen't

when off season irnla1:ion. water supplies are low. However J more <:1"01'

research is required 'to develop packale practices that would increase

Cl"01' p~duc1:ion and &UpteD't soil conservation prac1:ices.

Publica.tions by the University of Jordan indicate that some SO

agricultunl research proj eC'ts went tmd~rway in 19i8 J many of which were

.,
. '
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related to Jordan Valley p1'QlUems. Some of them dealt with cult'U.:t"al crop

managellen:t such as land p1:epa1:&tion, imiation efficiency, plant popula-
. ,

tion, adapted. cro\,s, weed. control, insect anel: disease identification and.

control, disease res1stan~ crop v&%ietieft, optimum crop. harvest and

S'toralle, and IJI&1"ketinll of c1"Ops. 'The research propoam. for improved to_to

aop production was supported. witIt consultan't services of' foreiitl

scientists workinl tao J~rdan. In addition,. Jordanian participants have

been receiving. advanced training. overseas.

Nema.todes.. wh:i.c:h... a,no,uli!quotous. in.. all va·lley soils. and. are. strongly

affected by the intensity of single crop production ue yet to be fully

studied. A C%OPP:Lng sys'Ct!Dl of rotations and development of resistant crop

va~ieties.to reduce their numbers will ce needed. Control by cult~ral

methods 'dealing with the timing of planting, harvesting and fallow

practices as well as chemit:al cont1'01 using nematicides not ha%'Dlful to

war.m-olooded animals and drinking water supplies will need to be added

to the research pro~.

Also research work on the advantages and disadvantages of each of

the principal irrigation systems in the valley will be needed to recommend

to famers the DDst appropriate irrigation system suitable for their soils

and C':'Ops. Such research will hav.e to be accompanied by studies dealing

with land topography, soil profile and texture, water quality, type of

crops to be grown, rotation. c%'op management and availability of labor 3J1d

tecImical training and inst%Uc'tion.

of
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Extension....._......-
In the' concept· of Aaer1can land. grant' colle;es the' role' of~. '

I"

s't%'0111 ou'tnach p1:01ftJ1 is II. critical. link between reseuch and farmel's.

However in' t11. Jo1'dm. Valley the extension: capability hu been, thus far

weu be~a researchers, and, cultivators ~d needs to be s'tnJn;thened

and., upp:a.ded. to serve farmer needs and econoJllic: development.

In 1979,. '47 eX'tmsion alents wer.' reported, to be assii!1ed to the

valley but W8re, ra'ther inef£eC'tive in their rela.tionship. Idth farmers.

111ey are- 'employed. by the Minis't1"Y' of A¢cul tU%e· but' work for JVA which

has overall responsibility for coordina'tin; development activities in

th. vaJ.ley. A f"ew, of them, live ~t the Dier Alla experiment Station in

the valley. All lack adequate logistic support, equipment, tranSllortation

and supplies to conduce fiald. visits, attend village meetings, perform

field demoutrations md fo1'mUlate a. viable link between the Paculty of

A¢cultlln (which is delepted authority to peTfom research work) and

farmers. 'The- extension agents are !nvolved in JVFA orrllDizational

..~ti.vi.ti....:iw:h..~·.$\Ibm:t'tini:.J:ecomancla;t'ionsfo-%' loan approval to

far.sers and other administrative work whi~ does not enhance their

extension a.:tivities with famers and li:Jllits their contrlbu1:ion to

famer welfan.

'the shoX'Uge of extension workel's is coupled with a deficiency in

their quality of tninin,. A te.. approach to problem salvina is lacking

and the extension aaents are in need of in~ensi'Ve t~ainina in irrigation

of hort1cultunl crops to focus on .pTionty p~clems faced by farmers

and to ch&1Ulel feedback !n.fomation to r~search workers.

,.f
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11te Faculty of' Aarlculture f..els that it" should b. involved in

a(riculturL1. extension in. order. to focus on the needs of .fumers.

"The weak' link in the extension capability appears to lie in the

extension. servic." its orzanization, shortaJ4t of personnel and scope' of'

work. of thl' role of extension aaents. A need exist$ .fot" a. coordinating

collllll:l.ttee to link all, parties attempting to work. with valley farm.r~

ThIs" mcluda th.e Universi'ty of Jordan, Faculty of AP'ic:ulture', Minis'try

of' A,n,cultux8" JIIA" JVPA-,·anci 'Qtur'agmcies,. This cou.Ld pl:Obably be

performed by the Agtic:uJ.tunl C01.D1cU es'tablished in la.te 1~19. At the

p1'esent time the M1n:U1:%y of AgricultU1'& is responsible for extension

and.. the Paculty of: Ai1'iculture Sle1l5 to have taken responsibili ty for

nSlarch., In 1963, the Extension Serrice was fomed as an independent:

eft'tity wi~hin the Minis't'%j" of Ai1'icul ture to complemen't the Research

Oepartment which was es'tablished earlier in 1959. Both were joined
.-

tOJether in 1969 but have been losing effectiveness due to loss of pers~el

and support. In a 1974 survey by the Economic Research Dctllartmen't of the

R.ayal Scien'tific Society it was shown that 8S pereen't of fam tenants in the

Sou'them part of the valley and S4 pereent: in the Northern part had not'

received any advice on ~ved fa:ming pract:ices fro. e~ension workers.

It has been reported that the low salaries, inadl~te support, transporta.

tion, equipaent and supplies an :reUOftS for' this situation. Accordini to

various reports the Faculty of A&'1"icultun J established in 1973, a:ppears

to have a more motivated staff and aceepted by far.Mers in the valley than

those (If ,eheMiJri.stry of Arricul ture.

••
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Land Ten~.' and Tenant Credit

Land. ,tenu1'8 sun.yos· conducted by the Economic Resea.rch Department

of' the Royal Scientific: Society in the Jordan River' Valley ~.ndica.te,

that t=ends of land cultivated und~ sharecrtippini arraniement~ increased

f:roa 39 pe1"eamt in 1961. to 47'•.3 p8%Cen't in 1913 and to S9. Z pl!Teent· in

1918 (Table V). Th.. trend of sharec:roppinr land will probably continue'

to be' on the ine::eue. Surprlsilnily, ''111e avenie yield per cultivated

tmit.' under invity imgation: has, shown no' indica,~'ion that' owners-operators

are more eff:td.ent' than' sharec:roppers and results CJ£ costs and returns·

did 'nat, substantiate the hypothesis 'that 'sharecropping is inherently

inef.ficient •"wl Also' in another government. ~u:rvey a.t. Wadi Dhuleil,

outside' the' valley, it was shown that owner-operators, on the average

wen less' efficient famers than either renters or sharec'rOppers.

Landowners/operators obtained an avera.ge of 1,265 kilograms of tomatoes/

dunum in compari.sion to 2,895 by th'e sharec-oppers at Wadi Dhuleil.

A similar tomato crop yield. survey in the Jordan River Valley showed

a tomato yield of' 1,501 kilogram/dunum by owner operators as compared

to 2, 160 kil0l1:~ "by shareaoppers. "'*,2 ''111is would appear to' be

connoary to Adam Smith and Al.fred Marshall economic theory that' (1)

sharecropping i3 inef£icient when' compared to eithe:r' owner-operation

or cash tenancy; and (2) sha:reaoppinl p1:'Ovides the famer with insufficien1:

land and technological innovation."'*3 However most landowner opera'toTs

zrowing tomato e~out of season appear to be sligh1:ly moTe efficient

than shanc%Oppers because of their gTea'ter inputs.

,~r ' -AIIIC :Ecollomic Aspects o£ ·Tenancy
in the East Jordan Valley (1975) pp. 24

"'2 Ibid - ppii
"'3 Ibid - pp4 .

t
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In 1974 a random survey of 209 tenants and their 166 corresponding

1andlm:ds 'some landlorcLs had mo,re, than one tenan'C) indica'Ced that

landown81'~ leased. their land beca~e they had more land than ,they could cultivate
, I."

efficiently, considered labor too expensive, were women owners who

inherlted the' land',_ owners who guffered from infi1:m&.r/ or old age or

are, absen'Ce. owners' such as shown in Table XIV.

The' majority of: lease ar.reements' between owners and tenants are

usually comiuc'Ced, onlly with only a.: few executed ill' wrlt:b1g. An'an;el4en'Cs

aze ienem.lly made' fo1'" a. single: crop' season' or' for a. one full year

period.' as. 'follows:'

1. Equal sharing' of c:op yields between the' sha.recropper' and

landowner is most, ~revalent. 1'he sharecropper usually p1"Ovides labor

including most of the hired, labor" and. other inputs while the landowner

provides lmd and half the other inputs (seeds, fertilizeTS' and

pesticides). 'nla landowner p1"Ovides the hired la.bor in the central

and. southern parts of the valley and to a lesser extent in the North.

Water cost is berme by most landlords in the southern part of the valley

where'water ,originates 'f~rom undeground 'sQU1"ceswhile water cost is

shared by Dam landowner and sharecoopper in the central and northern

parts of the valley where the soU%ce of water is from the East Ghor

Canal.

2. 'The two-thirds md one.. thi:rd system with sharecroppers receiving

~IO-thirdS and landownn'! one-third of the output. The sharecropper

pTcwidfls all variable iI7p1"". This system is more p'1'8valent at the

nor~hern end of the Valley.

"



(TABLE XIV)

Absente. Ownership and Land Ho1din;! in the
Jordan Rive:'Valley (1914)

Numb IJ1:' of Absentee Landownen
Landowners Total Less than 30 dunums 3Q·50 dunums

AnI. surveyed, No., Percent No. Percent ercen't

;';u.iWt. 68' 23' 48.5 2 6 13 39 lS 5S

P.I~Arlle 71 23' 32,.5 4 ' 17 5 22 14 61

ScUm 27 6 22.2 0 0 0 0 6 100

To.tal. "166 61. 37.2 6 10 lS' 29 38 61

Sourc..:: Al%o Economic: AsPects of Tenancy in the' East J-ordan
Valley,. 1975 (Table !I-1)

Economic Research' Department
Royal Sci.entiii.c Society

"
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3. n. thfte-l1ftfL' and. twc>fi'fths sy.s:eem whereby thne-fifths

of. the produce are for the shanaopp.r and. two- fifth" for the 1andowner .

._".~~_..s~areer'?PPer:, equally provides thn.-~£fthzof'..tIie··varul'ilet costs. _, ,.

anti the labor, includina: hired. labor while the landowner provides

two-fifths of the cost of' vanables, the land' and shares the cost of

water.

4. A sys1:es' in which the: sharecropper provides one-third.

of the cost of all variables and. receives one..third -of the outputs .

.~ "This'systell' is Used; in a. few. places in the' northern'-end of the- valley',

5' • A systnr in which the sharecropper receives one- fourth of

the produce' and provides the c:os't of one-fourth of all inputs. This

system is used in a. few places in the central valley,



The decision as to what crops to (rOW, date of planting, date of

land.. prepca:tion, fertilizen and pesti,cides to be applied, dates of

ha:rvestinr. and III&1'keting as well as siles of 'produce, are d&termined..

by wtual arp:eement betweeJl' lancUori and. !l'tSl.:f'eel"tYf)'PGr (Table' XV) •

Plorinl: is, mostly' per.f"rmed, by shanaoppers using tnctors owned
the

by landowners and.. results in making mutual decisions between/landowner and

shanC":'Opp8r in fa:rminl' operations.

Most sharecroppers' need, short tem' or seasonal loans to provide them

·W±t!t,· varking-' capita:!. .for"thE'/ir f3!Zm'J:ni~ opeations:. and often bonow f%om

the' landowners., "Howeve:t"" i.n the survey made the' commission agents were

found to be. the- most' important source' of' credit, particularly' in the

Middle and,Southern valley~ The Commission agents supplied credit to

47 pttrcent' of the t enan'!:s' surveyed and. proVided aedit to 60 percent

in the Middle, 41 percent in the South and 24 percent in the Northern

part of' the valley. The second most' important sour\~e of cndi t' on

fa1'lLS operated oy tenants was their relatives and friends. About 28.2CJs

of tnetenants surveyed, obtained credit from this source. The highest

percentqe obtainini credit from relatives and friends was in the Northern

put: of. the valley (60') while the lowest was 14.7\ in the Southern

end. The third source of endit to tenants was from the landlords (28%)

and was highe%' in the Sou'theJ:'ft part of the valley and lower in the

North. Government lendini agencies such as the Jordan Cooperative

Organization and Agricultural Credit Corporation were a minor source

of aedit to tenants" .... l

'1 Ibia pp47-49

.
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(TABI.B XV)

Decision Makini on the Sharecropped Parms
in the Jordan Valley (1914)

, I,"

Decision.!
. Reprd:inr

Percent: of Fums in Which
the Decision is Made bY'

Sharecroppers, Landlord.S Mutual
A!r1'eement

Choice of Crops

Date of Planting:

Quan1:ity and Kind
of Fertilizer

Date of
Harvesting

HarVesting
Methods

NortheTft Valley
Middle- Valley
SouthlTft Valley

Nonhe%21, Vall~
Middle Valley
S01i1:11:eTft Valrey

Northe-m Valley'
Middle Valley
Southe-rn Valley

Northe%11 Valley
Middle· Valley
Southe:rn Valley

Northern Valley
Middle Valley
Southe:rn' Valley

Northern Valley
Middle Valley
Sou'then Valley

27.9'
33.8
9.8

51.S'
59.5'
13.7

57.4
59.5.
54.9

41.0
54.0

7.8

63.2
61.6
47.0

63.2
64.9
41.0

4.4
6.8
5.9

1.4
4.0

13'.7

0.0
5.4
2.0

0.0
1.4
Z.O

0.0
0.0
7.9

0.0
0.0
7.9

61.7
59.4
84.3

41•.1
36.5
72'.6

42.6
35.1
43.1

53.0
44.6
90.2

36.8
32.4
45.1

36.8 .
35 1
45.1

,. - , &' ,.,: & ~ ••1J. ,... ' ,.-':'1.'.,','." -, ••

~ale of the
E'~mduce

Northern Vall,,'Y
Middle Valley
Southe:rn Valley

38.2
21.6
2.0

1., 7
I •

18.9
49.0

44.1
59.5
49.0

Source: Ai1'o Economic Aspects of Tenancy in the East Jordan
Valley, 1915
Economic Research Department
Royal Scientific Society

\
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"Cnd1t£%'Om the-government ,agencies is aenerally not avuilaJHe

to tenaD'ts because mos~ of them do not have real es'ta'te or wri t'ten ,..

llues to offer co~l&tlnl for' lIlortage." However loans have been

...-...., .. _.."jivili'tcfsnanc-roppen by th. Jordan. Valley faDerS" Association

......_ ..- ._ ... "sine-a 1979· au.d· on their membership in that" orgiuiiza'tion"~'-Under the

ref~nced, sample survey in ene' valley, an estimated 56, percent· of

slian'c:oppen, wm found to hav& obtained"credit wftn the Highest

ratio' of 69.9%" in the: middle, of the. valley and the- lowest in the'

,.. _.- --,.... ,.. nortliirif' region 'at 3'4-. Z. p'ercent.. These- loanS -were needed: when surface

irrigation, was predominant and now the needs have- increased with the

-, --accelented' d'i've~i£ication to other' p'1"essurized systems of"' ir;ngation.I

;2
IDid pp54
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Coordination and, Administ%atian

The Gove~ent of Jo1"clan bas, been attempt:1na to improve alI1"icuItuml

production and developullt in' tu valley !mee the early fifties. Donors,

especially the Uniteci States sha:red. this. effort due to the pivotal location of

J~~.•~_~~o.!a~. P~~~~.~J~e~.,gi.s! ~d., th~ need.."for the, main1:enance. of.

of peace in that nlion., Many teams· of scientists, consultants,. and

engineenns fims: hav.' visitelc.t t.ha valley' and. made studies, prepared

prognms and plans' over the yeUS' but mos't' have- oeen shelved. or in1:errupted

by 'con:f::taun:tions" politicaltD1res't, lack of' 'fiscal resources or inability

of the iovemment to proceed. with proposed technical plans.

Th~ gover.nment initiated development of the valley by establishing

a labyrinth of' administrative and technical institutiljl1s to' p:Lan, program

and orlanize its efforts. So.· of these h.ave been fairly effective and

some faded away with the passale of time or were replaced by new

orzanizations. A case in view W~ ~he Jordan Research Council established

in 1964 and abo·lished in 1976. The Council had at that time a mandate to

supervise :~he planning, o~gan;~.~1:ion and .coordination of. r~search

aC1:ivities to improve the !cientific, economic, social and h.ealth standards

of Jordan withnphasu on the valley and to encourage and support all

private and iovern&ent research activities.

At' present the following twelve entities are involved in various

arricultural development activities in the valley:

(1) The Ministry of Atriculture is responsible for regulatory

m1:ten dealing with inputs and outputs of agriculture including import

and export of fruits and vegetables, extt~sion services, livestock

.',...
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prodw::tiOJl, ,vlterina2:'y and.. n.11111",manaallllent, fO:J:8S:try, c:'op p'1'oduction,

cereals and. tor.l~ crops, soil conservation and water resource management.

I1: also has resluch centers and an extension P'1'O~, in, the valley.

(2) 'ni. Jordan Valley Authority CJVA) is the. primary O'1'lanization,

responsible for the dlVeloplUll'C of water- and. land resources in the Jordan

Valley. It au resk'0ns:1.b11ity for social and. economic plans with a,

mandata: to impl..-nt acricultural, services required in, the valley' and has

reached ~ madus· vivendi wi~ ~e, Unive'1'sity of' JO'1'dan whe'1'eby that

institution will'pe'Z'form, research work on a contnC'tUal basis. Also JVA

wu given responsibility for the management· and opeution of the El Arda

marketing, center.

JVA has oeen attempting' to maximize its efficiency in valley

adminiseration by acquiring the services of foreign consultants to

advise it on ways and means of imp'1'Ovement. Among its recent efforts

was the building of ~ econometric made! of economic activitits for the

Jordan Valley to detemine their impact on the economy of Jordan. 111e

ul timate P1D'P0se of ·~he made! is ·tostJ:eng-then the ,decision-making process

of the Orlani%~, .1 and pinpoint the deficiencies in its system to u.ke

the rlK.lssary ~!'I'VIUft1:. and adjustment •

(:5) The Jordan Valley Pamers ~30c:iation CJVPA) was founded by

government decree in 1977 to a.s3i3t member3 to procure far.m inputs at

competitive prices and to market their produce. It was envisaged to

blcom. faDlttl'-operated and owned. "It includes a short-tem credit

,e':Vice el~ent which provides loans to memcers includini sha=ecropper

lUIIIDers if' they can p%'Ovide two .JVFA members as .iUaran~ors. Almost none

• f
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of 1.ts tunds, exc.pt memaenAip dues, anel limited support comes from

valley ·famers. It has ae.n plajlUed,8.y squa5JUes aetween 1tJ mana;ement

and lIouet at etf.:rlctOft. And. when the construction of the e1 Arda MArle.t.ing

C.nt.r was cOllpI.ted 1.t' &ad, no funds to operate the center. 'n1iJ resulted

in JVA taJd.n1 over its operation. One senior' team of marktltin; consul tants'

observed that lUI inherent weakness in the JVPA stems. from'the fact that

elip,bility far 11811D.rsiiip :tn the association has not been well delineated.

Collllliss1on alents, fo1'" example. who own and farm land in the Valley are

'eJ:!a1all!',"for'iDem&ftsliip,,~sp:t:tean olivious "pot'ential conflict' of interest

aetween their roles as cCllllDi.ssion' a;ents and fa:rme-rs. Similarly, share-

c%Opp.rs and other small-grower'meDVJerS of JVPA frequently aecome obligated

to commission agents who provide' tnem with credit and production supplies

that they cannot function as free a;ents when exercising their rights' as

members of the organization. nus weakens the ability of fumers to act

as a. group in their own. enlig~tened self-interest in formulating JVFA

policy. The result is that fame-r influence within the total marleet

structure is weakened, a condition which, if continued, will reduce farmer

incentive to produce the volume and quality of fruits and vegetables

needed." JI

(4) The Collese of Asriculture (University of Jordan) was established

in 1972 with U.S. Land Gran~ College System objectives of teaching, eXtension

and research. It poants Bachelor and Master Degrees of Science in plant

production, plant protection, soil science, irrigation, animal production

and animal health. It has. an extensive research p't'OgT3JI which L"1cluded 54

studies in 1978 of which 35 wen implemented in the valley. Plans a.re

underway to expand the faculty to include agTicu~t~ral economics leading

'f

J! Ibid pp 10.
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to & Bachelor of Science de,ree' and to increa3e itJ research activities.

At pft.ent, the faculty has &stalf of 40 members with Ph.D. dearees', 30

holdinl Muter of Science d.poees and. 40 technicians. AboUc. tw~ .. thircl.s

of the bud,et is aJ.lot1:ed to research. and. one third. for tra'Aina.

(5) 'lb. Jordan Coopentive Orlanization (JCO) wu established '1:0

provid. its meabtrs with farm inputs at competitive prices. These' include

tereiluen,. chtmicals, equipment', achine%y and. seeels. It has orpnized

veletabl.. urketing; cooperatives in the southem end. of the valley and

received.JD 10 million in 1978 from. the- United. ICinadom and.. rraq to

s1:nJiithen its cooptntive effort' and provide loans' to its members. In

1978,.. ·it had 142 coopentives with over 10,000 members and gave out almost

3,000 lOaDS. However., it started in March. 1980 a venture in "para.lle!

urkets" which consists -o'f'ret3.:LliIij; p'roduee in direct comPetition with
, ,

the private sector and now has, one retail market and four vans for direct

stllhll to the public with plans to expand this activity to show marketing

operations by way of improvina aradinl and packaginl of produce.

(6) .'nie Afficul.tunl Marketin I Organization (~) was originally
• .,', .''0-'_ .,..,.....,"" .... , .... . '. • - .

;••t up to organize the _rketina of p%Oduce, domestic and. foreign. It

baa: imported watermelons anc:l potatoes at' lovermaent reques~ and attempted

to ensun do.stic SUpplies of pota:toes throuih growe'!':' contracts. Also

it operates as its own comaission agent in the major wholesale markets.

It owns, but has little influence on, the operation of Jordan's only tomato

paste processina plant. This plant buys 5-6,000 tons of domestic tomatoes

per year at a s-peci.fied intervention level in order to support farm prices.

Its main product is tomato paste in consumer cans. When domest ic strppl ies

are not aVailable, it imports highly concentrated tomato paste in bar:-els

md repacks them at a lower concen'tr:ttion in consumer cans. While the

.' .

I
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Mini.lt1"Y of elfin.. My Urlport tomato, PUtl in consUller packs, the p1'Ocessin;

plant hu a monnpoly ovet·, all other sal•• of tODlAto paste in Jordan.

Althoup the plan't is operated. yeu-rotmd, it 1.1 usually undlrutiliz:ea and

needa additional' vol,..' at low-priced products.. expetimental. packs of

pickles, olives, aprlcot jam, and tu:mips have been tried, but' sufficient'

raw materials for YOlUM production are not availab.l&. Al.so the p%'Ocess:l.ni
- 11

plane operates the- only c::m-anufacturinr. facility in Jordan. -

(1) 1h., Amcu.ltw~ Credit Corporation is considered as the

-princi.pal- entity forl"'p1'O,etdini' ·sh01Tt,·· and long-term o:edit: to famers in

Jordan.. It: b financed, by external loans and governments loans. It'

disbursed JD lS million in 1,SOO loans to 5,000 farmers during 1914-19.

(8) ]:! Natural Re:5oU%Ces Authority has responsibility, among other

things, over the regula'tiQlJ1 and development of underground water resources

in the .upland and. the Wate%' and, Sewage Author!.ty. Originally, it had

responsibility for developing agricultural irrigation plans but this has

been slowly relinquished to the :IVA relative to Jordan Valley water

resources development.

(9) !he Agricu1'tural Council was established in April, 1979 to

ac1clress policy i.ssues relativ" to the development of the agricultunl

sect01". !he COUDcil con"ists of 16 members. It is chaired by the prime

IDini.ster with the Minister of Agrlcul tU1"e serving as 'rice l'%'esident. The

other mnbers include the president of the Jordan Valley Authority,

Minister of Supply~ Minister of Economy ~d Industry, President of the

National Planninl Council, Director of the Jordan Cooperative Organization,

P~esident of the Jordan Valley Famer, Association, Director of the

Agneultunl Ma1.'keting Corporation, ?nsident of tb~ Natural Resources

• f

1/ Ibid _ pp. 11.
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Authority, P:N,1dent of the A¢c:ulturaJ. Engine.ring Syndicate, two

officiaJ.. boll th.. Min:1s'try of. Ai%icultuft, two lamers and the Dean of

the Pacu1ty of' Apoicultu:re-.

11t.. CDuncil has author:f.ty to determine' apoicultunJ. policy within

the scop. and. concepts of nat:1onaJ. developm_t plans in matters dealina,

with plant and animal. prodw:'t:1on, ,apoicultuni inputs, marketing,

agricultu%Ll reS01U'Ces,. manpower,.. tax matters inclucl:1nII, imports and

exnpt:1on of taxa'tion on. a¢cultural production input.s. It' has. authon:t.y.

to review, 'profects ~1't1'iin. the ':f%amework of deve-lopment obj,ectives for
I

the country and laws relatini to the development of,the ai1."icultural

sec'tor. Amoni. its functions is the' coordination of activities of

institutions, involved, in the all%icultural development sector' to· avoid

duplication of effort and waste. Some of its notable achievements, so

far,. have been to strenKthen the coordina'tion of the allencies involved in

the export and import of' all1'icul'tural cODlllOdities; support of the Jordan

Valley ~horlty to improve agricultural inputs at compe'titive prices

and promoting whe~'t production by setting a miniJDum price to famers and

encouralmll a. prolJ'Ul for improved seed. production. However, in reality

the Ccnmcil yields IIOre authority at the cabinet level with lJIinimull

(10) 'the Ministrt of Supply is concerfted with the import of

Consu.er Com.odities. It is primarily oriented to consumer nee~,

regulation of food ilIports and fixation of retail food prices.

(11) 'the Ministry of Eeonomr and Industry is concerned with tne

economic and indus'trial development of Jordan relative to development



FOlftU dialing, with. .conOllic &J1d indu.trlaJ. rrowth within the tru.work

of obj.ctive. of ~. na~ional plans.

(12) Th. private- s.ctor consists of ag%ic::u1tu:al trade orlani:ation.,

midcUlUIl md. t'ftd.... who provide n.ed.d. aJrlcult'U1'al inputs and

pu%chu. produc. f%'O. tlU'M%'3.

In addition, danororlanizations involved. in Jordan Valley development

includ. the UNDP d.alinl with. forestry and range manasemlnt prol&TUIS; the

Wo:ld Food. P%'Oi'l'UL which p%'Ovides subsidies to farmers who eng&ie in soil

and wa1:er cons.rvation activities; AID which assists in j.n.frastrt!c'tUnJ.

ac'tivi'ties and trainini in. water management, heal th, education, credit and

construction of schools and clinics; the British Overseas DevelopMent and

the German Fedenl Gove%nment assistini in veterinary services; the Dutch

gove:nment assistinr in the construction of improved marketing facilities

for p%'Oduce; the British and Iraqi gove%'%Ullent.s proViding loans for famers,

FAC dealinl in agricultun.l reseucl1 propoams and the W01'~ d. dank dealing

in socio-economic analytical stUdies.

The proliferation of these poorly coordinated programs and aSlncies

with overlappiDa responsibilities has not lent to effici.ncy in admini-

• stratiOD. There is n.ed to re~se~s the activities of each orlanization

and t~e coordination of these responsibilities to stimulate ar.riculture

produc1:ion. Foremost is the need to streftg1:hen the cooperation effort of

fazmers to inc~ase their clout in increa.sed production anu be~~ar

DlUJcetinl of their crops giving them stronger hand in the managemen't of
.~.E.l-~Qa.)~~mg.:Cmter ..~d.the~o futu:e can.texs .to be const~cted

at South Shuneh and Wadi El Yab~s.

"
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SUMMAAY

Jordan i' underaoina a period of transition from an lirarian to a

predominantly urban society strul11ini from a known and comfortable

experience to an uncertain future. It is buffeted by reaional events of

war and p.ace that are often not of it" own ma1cina but directly influence

it" Iconomy and the eco~omic wslfare of the Jordan Valley. It has had

an allTeaate annual economic growth that averaged seven percent in real terms

over the last few years but continues to have a weak socia economic base

with some 60 percent of the GDP income provided from the seriice sector

alone. It has a trade imbalance between budgetary expenditures and domestic

revenue bridged only by external aid without which the country could not

hope to maintain its current economic levels.

It is rather dif£icult to perceive accurate future predictions for

Jordan's economy partly due to a waak socio economic infrastructure,

miaration of skilled labor in search of higher economic renumeration,

mostly in the neighboring oil states, and other factors no\; ~ithin Jordan IS

control.

ttle share of agriculture in the GDP has been decreasing steadily with

ellployment in aaricultun dropping froDl 32.9 percent in 1970 to about 10

percent in 1980. However development of the Jordan River Valley with

the construction of the Maqarin Cam is projected to produce over 800,000

tons of vegetables, 200 J OOO tons of fruits and other new field crops

which will diversify and broaden the economic base.

me increased food produce resulting from irrigation under pressure

~':'i;a~~on s,:,ste:lS tlill,p.=ovide food nut:-ients at affordable prices to the

citizens and improve their diets, export ea%nings, foreign e~change and

balance of pay'ments in addition to relieving tb~ ·.ia'~er shortage at Amman

and Irbid, increasing electricity and ],rovidin oower for a
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The ideal planned objectives of the Maqarin Dam and the second phase

of Jordan Valley agricultural development will be to formulate an inte-

~ grated socio-economic entity for valley residents in particular and. the

national economy in general with provision~ for domestic water supplies

for the Irbid and Amman metrQpolitan areas and power for electricity and

development of a growing industry. Viable links exist between the valley,

thft region and the national economy witn nv targeting of specific benefits

to anyone single group.

111e harnessing of the Yarmouk River waters by constructing the

Maqarin Dam, the last large scale available source of water that drains

an area of 6,800 square kilometers will have a stabilizing influence on

the economy with an estimated preliminary rate of "overall internal rate

of 11.4 percent based on direct benefits nlone and preliminary benefit

cost ratio at a 10 percent discount rate estimated at l.9."l!

Increasing the national economic growth by increased production through

the Maqarin Project will assume growth with equity in all parts of the

Jordan Valley and produce a better concept .of redistribution of lands

..~()llg ,b.enefic:i.,!:.ries .as. seen .in Table XVI.

A disaggregate analysis of interrelations between t~ansition growth

and equity wvuld save serious errors of judgment at the outset of project

plans, thus questicns of land tenure and land distribution (to prevent

privileged landowners from acquiring a disproportionate share of project

benefits), cost of water, land rent, credit availability, income distributi,on,

etc. need to be analyzed in the planning stages of the project. Also an

y
AID Development Loan Committee, August 8, 197i, pp. 1S.



TABLE XVI

DISTRIBUTION OF JORDAN RIVER VALLEY LAND

,-

NO. of,Irrilab1~ Dunums

40 - SO

51 - 100

101 - sao

Sal -1000

1000 and over

No. of DunUD15
Allotted

All

50 duuums pl~ 25%
of area exceeding
SO' dunUJDS.

62 dUDums plus 11'
of area exceeding
100 dunums

130 dunums plus 12%
of area exceeding
sao dunums

200 dunum limit

Source: Jordan Valley Development Law (1911) Article No. 22
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initial intensive search for factors causing social inequities and the

undertaking of remedial measures thereof will be advantageou~ to achieve

accelerated economic growth without the accomp~:iment of deterioration

to the index of equality among the not well-to-do recipients.

Whether the government can modify policies to produce a more equitable

distribution of the benefits of economic growth or initiate structural

changes will be at' the heart of this development process. If the larger

landowners should receive greater benefits the economic gap between them

and the small farmers will be widened. Ricardo stated in his correspondence

to Malthus: "Political economy, you think is an inquiry into the nature and

cause of wealth - I think it should be called an inquiry into the la~s which

determine the division of the produce of industries amongst the classes who

concur in its formation." Nevertheless this project will increase the size

of the pie to be divided amon~ the recipients if no solution to income

distribution is made.

An analysis of the water rights of the sovereign riparian states

adjoining the Yarmouk River was conducted by a Mission from the American

Society for International Law and culminated in a report dated July 31, 1917.

It was entitled "Legal Questions Arisin.g out of the Construction of a Dam

at Maqarin on the Yarmouk. River". The Mission compiled literatur., of

historical value and reviewed the legal analysis of the allocation of the

waters of the river since the British and French mandate periods until the

date of the report. The study identified the legal international principles

and legal consequences related to the construction of the Maqarin dam and

offe~ed a comprehensive analysis of the legal implications for the riparian

states. Also it pointed out apprehension from the problems of future water

salir.ity in the Jordan River (Appendix A) and possible measures to cope with

that proble...
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The P-rob lem of Salinity

The Jordan Ri'fer presen"l:ly has an f!Xt~m&J.y high level of salinity

(The eoncentn;cion' of dissolved soiids in ~e, wa.1:e~) I '~hich inc:oeas~s

as the river- flows sou'thward. from. Lake Tiberia.s to the Dead. Sea.

Two· p1'Ocesses t"/pieally account for such an increase· in the·

levels, of' salinity. Salt loaciing- oc:CU1."S' when' additional solids are

added. to the I'iver'. Sale eoncen't:"3.tion resul ts '~hen wat er- is' removed

so that the- same- amount of salts- is- suspended. in: a lesser quan'tity

of water.. 'These-- p1:'Ocesses occur both: na'ttU"ally and as a. result of

man's a.ctivities.

Since' the:· climate- of the- Jordan River Basin is extremely arid,

then- has not· been the precipit:a.tion over time to leach the- salt5 f:t'om

the Charac-eeristically saline- soils of t.he region. Thus I when land is

picked up from tne soil and added to the river in return flows. This

process, known a..s salt loading, also occurs naturally as t.i.e water

washes salts from the beds and banks of the river and its tl'ibutaries .

~a;tun.l pO,i.nt sourees" mainly sal ine spring!, contribu~e aden tional

salt.s to t.'10 riVeT'. 'S~t ~oftc:e%Jtntion, t.~~ process ''''hereby 'ollater

is removed and. salts are left behL,d, results £1'011 evaporation and

t~piration and from human deplet~on and consumptive ~es of rive~

·..,ater. Oiversions of water :.0121 Lake Tiberias or :he '(u:mL~, fo:'

example, remove '~ater tha.t ·~mJ.ld ot";'er..,i3e dilute the :nore saline

-,.,aters of the lower reaches of the Jordan.

SalL~ty us~ally begins to e':"eate probl!lDS lor ·...ate:- users ·...hen

.~ .. 1-,,/-70"= .....n,. ....·-.... ;cn ,ay,..o ... ...1· 1 000 ~,~: .........~ .. - l:·s_........ - ~._ ..~•. • .. ~.~:... ,.":'!,.~~':-.."';.~~ ..-.:-;':\".'W!~ ,- J - ..6.-~ :-e.... - .... The
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p%O&le~s cTe.ted by salinity are chiefly economic and may include decreased

crop' yields on l~;ated lands, inCTeas&d. treatment costs· for municipal

and. indusaial. users, pipe conosion,. and. decreased potability of

dr1DJdnl water-.. In. the: ecological. field, increased salinity levels

lIay adversely a:f£ec't' fish, wildli£e, and natural vegeta.tion •

For most' pn=ical pu:rposes, legal issues of respecting salinity

can be ·~nated. as, in: effect, issues: of' general river pollution. '111e

absence of relevant 1elal rules applicable' to the general pTOblems

-'of Jordan baSin ·poIrutioJi ·has' ·al~adY:been·discussed. 'There is little

110"' 'whiclt can oe aclcktd in tems of' potentially applicable- norms with

respeC'r to the specific' p%'Oblem of salinity. However, there is at

least one· fairly close analogy in intenational experience tc the

JoTdan B~in problem- the dispu-te between the U.S. and Mexico over the

s31inity of the Colorado River -- which deserves mention.

The· Colorado Riv~ arises in ZRd drains a vast area. in the" southwest

Un~.t.d States, flows aC%'Oss the Mexican border into the Mexicaii

Valley in Northw~st.~.xi~o, and then e~ties .into the Gulf of Cali£ornia.

111. water!' of. the river are vital to the- economies (jf both countries.

In 1944 the~o cOUDtnes entereel into a tTeaty concerning the uses

• of, the Colomdo River, under' which the U.S. agreed to deliver a certain

~uantity of water' to Mexico each. year. However,' nothing was express ly

said in th. _Ire..ent. about the ~uality of the water. Increasing

development in the southwest United States in the post.war years resulted

in intense and rapidly g%Owin, demands fOT the do~estic use of these

waters .

f f

•• 1.'
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In 1951, the United. States began to divert a significant amount

of water from the, Colon.do in order to open up rlew ueas to imga.tion;
"

tI1e- ~st important of these proj ects was the Wellton-Mohawk diversion.

nesa diverted' waters even1:Ua.lly ret1n"fted. to the river before' it

reach'ed Mexico. thus ful£1llin~ the- treaty I S' nqui=ements of, water
" .

quantity. H~wevft"'" du%i~I. their' use, for- irrigation,. the water picked up'

gnat quantities' of' mi~en.ls, ~d this highly saline return· flow almost

doubled the salinity '0£ the- .aters eventually reachin(. Mexico.. Reportedly,

when, U~S' ... :sltacies: ·w...re'~prannfng, :th'e' WeIJ.'-o,Jr';'Mohawk 'diversion, they gave'

lit'tle £0DI&l consideration' to· the- potential e£fects on Mexico or the'

PTObable Mexican reaction.

In 1961, Mexico, complained to the United. States. It clai:med that

I

,~

...

A 'II

the waters it was receivinl:were too saline'to inigate crops' in the Mexicali ,

Valley, that the U.velihood of Mexican farmers was being severely affected,

and that the de1ive1Y of waters' of such poor- quality was in violation

of the trea.ty of 1944. ne U.S. took th~ position that the treaty was ne't

bei~g vio1at~d. a~ever, th,e mat'ter was referred to the U.S. -Mexican

International, Bounda:y Waters Commission, which undertook scien'ti£ic

studies and. pravided. a fo1'Ulll for negotiations. In 1965, the two

cOUDtries, within the frSlb8-w1'k of the Co-.ssion, reached a five-year

apteemant providinl for meuuns to deal with the problem of salinity.

This asn..ent: was subsequently extended for two mere years.

In 1972, h'esident Echeverria of Mexico, dUring an official visit

to the United States, acidnssed the Con,"s!, emphasizing the importance

to Mexico of the Calot"ado River p1"Obl~1Il. Soon aftet"Wards, President Nixon

••
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appointed. former Attorney Gene%3l Brownell as his special representative

to find a. solution to the problem.. Mr. Brown:ell established a. task

force to study the ut1:er and. nported back to Pnsiden-e Nixon in

Oeclllber 1912, with his reco_endations. The two countries resumed

neaa'tiations on the basis of. these- reco..ndations" and U1 August

1913", 1'eached an. qnement which was embodied in the- International

Botmda%y Wa'Cer- Co1lllli:ls ion '5'. M:inute· No. 24.2. Th.is. a.greement is

expnssly stated. to b. a ''pe:manen't' and. definitive solution'" of the

salinity; problea., Under- the· agreement, ·the· United Sta.tes promised to

provide- .Mexico with the' continuecfannual'deliverr oE. stated. quantities

of ntftl" which mee1: certain standards 0% aven.ge quality. To accomplish

this, the tI.S. would build the world's largest desalinizatio~plant in

An.zona to process. the water f::'om the Well ton-Mohawk diversion,

deaeuing iU mineral content before it is returned to the Colorado

md <::rosses into Mexico. The tJ.S. would also consttuet, at its expense,

a lined bypass dnin to canoy the wastes produced by the treatment of

. Well ton-Mahawk .d%ain~i' '~;e~tly ·to '~e G.ld£. of Califomia, bypassing

the river entirely. 111e u.s. would also support Mexican efforts to

o&tain appTOpriate financing for iJIpTovements anel rehabilitation in t.'1e

Maicali Valley. '!"he total cost of the alTHlIlent to "the tI.S. was estimated

at $115 million.

The U.S. - Mex1ean expeTienc~ does net yield precise legal guidance

with respect to the JOt'cW1 Basin pt'Clblem. However, it does indicate t.'1at

a, state is required to re*ain r:oom causing ha:'m to a eo-basin state

by a. substantial and harmful incnase in the level of the salinit:' of

& rive:,. !t also unc:ieTlines the advisability of negotiating a compromise

• fin s~h & situation.
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Legal Questions Arising Out of the Const%Uction of a
Dam at Maq~.rin on the Yarmuk River. July 31, 1977
(pp93-98)


