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This loan was intended to finance the prn,~urmC'nt of' sprinkJer
irrigation equipment in support of four .Tordnn Vnlley irril~atiorl

construction projects and has been fully disbursed. The purpose of
improving agri cuI tural yields in the Jordan Valley can not be S!lOVlfl

to have been achieved by this project because of equipm0.nt. under
utilization. Reasons for this underutilization are sUGGcsted herein.

C. Background

1. Project Description

The East Jordan River Valley (hereinart.er the ".Tnrrhn Valley")
is the western-most part of the Hashemite Kingdnm of .Tordan. It extend"
from the Yarmouk River to the Dead Sea. The Jordan Valley contuins
approximately 420,000 dunurns of arable land cnrnble of ~;lIPl'nrtilii; n
program of sustained irrigated agriculture.

The Goverrunent of Jordan (GOJ) deci clf'<1 in the e~l r 1y 1970 I s to
encourage the use of sprinkler irrigation 1:1 certni"n arl!fiS of the Jordan
Valley where other irrigation methods' were bdieved to bc les" efficient
and more costly. These areas encompassed 'n,1()() dlln\lm~;. includillr:
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JJ,100 dunUllls being ±'rrip,ated by the open wa t(~rCO\lrse method. Four
separate construction projects were designed and imple'lnented to
develop these areas:

(a) The East Ghor Canal Extension (A.I.D. Loan 278-H-009);
(b) The Zarqa Triangle Project (A.1.D. Loan 278-T-Oll);
(c) The North East Ghor IrriGat.ion ProJect (Int.crrw ti (mal

Developnent Association); and
(d) The Hisban-Kafrein Irrigat.ion Project (KF\'J).

DJ.ring the development and design of these proJects, C()~;t

escalation for equipment was underestimated rc::-;ulting in insuffiCient
funds being available to procure the spri Ilk1 cr irrigll tion eCJui pmen t
for these projects.

The Sprinkler Irrigation Equipment Loa!1 (27."l-K-018), 1.lJe .
subject loan, Vias to procure portable on-farm sprinkler irripltinn
equipment to meet the expected requirements t.o i rrir.ntf' t.he In, 100
dunums of land included under the four tlbOVcmclltionerl project,;. The
GOJ's Land Redistribution Program was to cre:lte about ~,327 L.O-duI1Ur~!

farm units in these areas. A minimum of 0no portable sprj nKler uni t
comprised of two flylines was expected to ~(' providell to eneh fDrTn
unit.

The materials to be procured under the SUbJect loan included
portable pipes, filters, pressure gauges, couplers, valves, fittinf'~;

and sprinkler heads. The Natural Resources Authority (NIt/... ) \'i:)S 1.(1
store, manage and distribute the etlui pment t.('I fH:nn OWfl(~r:~ npprovr~d

by the Jordan Valley Commi ssion (.JVC) CIS eli cible red piPTlt:;
following the execution of credit or ca:3h so.lc agreement.,s bet.ween tile

• Agricultural Credi t Corporation (ACC) and tlw eligible recipient.
Funds realized from the sales were to be mnintnined in a separnte
account by the ACC for relendinc to ,Tordan Vn 11 ey f-armcl":; for
procurement of addi tional FInd/or rcplac<"men t :;prinkler piluiprnent.

Concurrent with t.he abovementioned ir!'1i'n1.j(;n l)r(),iel~t.:; nnrl thi;;
sprinkler equipment pro,iect is USAID':; \':~ll('r ~.bnnr,em('n1. TediIl(ll()I~.'!

(WMT) Project (Grant 278-0192). All tire intpTHicd to 1~(lrnpJ(~rncllt. endl
other. The M.IT project wns 1.0 provide t('dmi'~~11 llssi:;1.:111Cf' t.n .Tnrrl:tll
Valley farmers in the proper utilization uf sprillkler irril;ltti01!
equipment and to conduct the rf'Renrch reql.d:·l'd t.n op1.ir'li::t: l~r()l'

production under a sprinklf'r regime'.

2. Signifi cant Pro.i ec 1. Events

Equipncnt for the proJect was est.1r:late'd to C(J:;t .;'Y.') rrliJlioII
at the time of Project Paper dev0]('Ipment. l'rlmnril;1 n:~ Ull' r0:;ult of
two events, project costs to A. 1. D. v;pre ~'i!':d f'j t:nntly r('d\l,~f·d

resulting in the deob1ir,~i1.ion ('If $l. r
) milli"ll I'll ~C'pl.('::It.'·r C. j'}77.

These events were:
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(a) The deci sion L.y t.he GOJ to purchuse thc: "pri n}:lcr
irrigation equipment completely disassembled and to acquire thQ
necessary equipment and training to assemble it in Jordan. This
resulted in savings in the purchase price due to less U.S. labor
costs, savings in freight charges due to more compact pFickin[; and
savings to A.I.D. because t.he GOJ would provi(!e the personnel
to assemble the equipment iII Jordan.

(b) The GOJ and USAID endeavored tu i."suc invitations for
bids at a time when demand was low in the U.S. for si.milar equipment;
and succeeded.

Total savings at the time of project completic)n have
amounted to $3,510,571.20.

On May 16,1977, Temporary Law No. (18) was enacted charlg-ing
the JVC to t.l)e JVA (Jordan Valley Authority) and. tranBferrinr; the
authori ty and responsibilities of the NRA (as well as most other
agencies in the Jordan Valley) to the JVl,. This resulted in the JVA,
as the implementing agency, having all authori ty necessary for
implementing the project.

On December 8, 1980, the JVA requested USAID to include within
the Annex I to the Loan Agreement the addi tiollal irrigation pruject
areas associated with the East Ghor Canal and 8 km Extcnsion projects.
Farmers in these areas have indicated an interest in purchusinr, a
portion of the available sprinkler irrigation equipment even tllOu[:h
they will be required to provide Ulcir own prt~:,[;urizatioll system.
USAID issued Implementation Letter No. 14 on December 24, 1980 includi!ll':
these two project areas.

This proj ect was included in the lJloTIlorundUltl Audi t Report
No. 5-278.. 81-3 dated October 27, 19SO. Thi" report mnde no
recommendations concerning this project.

3. Project Purpose

The purpose of thi s project W:I:,
aericultural crops in the proj eet area:;.
by making sprinkler irrigation equipmcnt.
Fanner:::; with the assumption thn t reb Ll'd
made available.

4. Covenants

Lo improve the yield:~ of
'I'll i:; V:~lc. t.o Lc ner;ompl j :;!l(.;d

:1 v:ti 1~dJl e tf) .Jc,rdall Vrd] (:y
u"lt,d,'rll rJl!vi,:(' vV)\lid ))(:

The GOJ covenanted "that all th~ i rriC:\ Lion :;yst('m::; for which
the sprinkler equipment will be used will be completed ill a time1y
manner so as to a:::;sure effective utilL:nVioll or the Elir;ib1e Item:;
financed", in addition to the stnndnrcl /'(?lll'!'nl ':'IVr'rnllL:~ rll1,i \'Irlrr:illt,j(::; .

. . .: : .._.. :-":':"".:" -.
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D. Achievernents

All equipment to be provided w,Jer this lonn has beell !Jurchnseu,
delivered and is available for :,urchase by the Jordull Valley farmers ..
Those spare parts considered essential for the equipment provided
have been ordered and have either been received or are in transit.
Adequate covered storage areas have been constructed to protect
those equipment i terns which could be da!ilaGed by exposure to the
elements.

E. Future Monitoring Needs

In the course of conductinG other aGriculture sector activities,
USAID/J will continue to be cognizant of the ul timate di spo~;i tioll
of the equipnent provided under this loan.

F. Organization and t1anaeement

The JVA is responsible for all GOJ development pro.~ects in the
Jordan Valley including the subject project. The lrrir;ut.iull and
Drainage Division of JVA, headed by Dr. Fabed thtour, V. r., i~:

responsible for the supervision and coordination of ae li v i Lic:[;
relating to design, construction, operation ~111<1 maintenance of
irrigation and drainage projects. The equipment design and tender
docllJilents were prepared by the firm of Dar-Al-lbndasah. TIl(~

equipment was procured from the followinc U.':'. firms: (J) Bu~;h lIocl
Redi Rain; 2) Rainbow Manufacturing; and 3) Hain Bird Int.erna LiOlltll.

The various procurement aspects of thi~; project WCl'(; f~fficielltly

and competently administered. The 'failure to contribute to the
proj ect purpose on schedule is the result or :'(~W purehnc;e::s of till.:
equipment by farmers. This may be attribuLcd)/in part, to a lnck
of personnel qualified to demonstrate the lOlli:-lerm benefits of
sprinkler irrigation relative to other irril~rltioll sc_hcrnes. And,
in part, to delays in the implementation or t.JI': Land HedistrilJutioll
Pr0Grail (See C. above a~d G. below).

G. Status of Completion of Project Elemcnt:~

All 2,785 portable sprinkler units, includinG pipes, filter:;,
pressure guages, couplers, valves, fittirli~~; and sprinkler heCld",
have been delivered to the three designated storar,e find di:;tribution
centers in the Jordan Valley. Essential sT'~r(' parts h~lV0. been
ordered and Irost delivered. The final spare p~lrt:; or<1(:r 1.;il,-Lr::li::i\.
but has beell delayed due to ~"trikes in the U.;, .

. .• ~ •. r.:...: .~~. • .••••••.. ..- ..... or· • •••.
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All unsold equipment (approximately 2,564 units) is bein~ stored
in protected and guarded areas. Soft ruhber caskets which arc
intended for use inside the pipes 0 f the [;pri nkl er uni ts nre rmbj 0.C t
to deterioration if exposed to sunll!~ht for an extended period. Tllc~<.:

gaskets have been stored in buildings at the storage alld distribution
centers and are inserted in the jJipc3 only at t.he time of' delivery t.o
the purchaser.

As mentioned in Section B.2. above, the JVA undertook to assemble
the portable sprinkler units in Jordan to reduce purcha.'.:e and freiGht
costs. Each of the three storage and distribution centers are staffed
with personnel trained in the assembly, installation, operation and
maintenance of these units. In addition, each center I:; equi pped wi til
all necessary tools and equipment for asscmbly ineludillf; rd:J ti ve]y
sophisticated machinery used for pressing fittin~s ontu the IJipe~.

Procedures have been developed and implemented which have permitted
same-day delivery of ordered equipment. Equipment is usually delivered
to the farm within 24 hours. Actions includcd within this timeframe
are: actual writing and pricing of the order; submission of the order
to JVA for approval; review and approval of the order by JVA; submission
of the approved order to the ACC; issuance or ACG's sales agreement;
delivery and installation of the equipment at the purchaser's farm; and
initial instruction for the purchaser in the installation, ope~tion and
maintenance of the equipment.

As of April 30, 1981, 221 portable sprinkler units had been sold
(i.e., 8% of the total available). Over 40% of these (')6 units) were sold
during the preceding two months supporting the belief that sales will
increase now that most constraints lwve heen r0moved. It i~ probable
that more units will be ordered soon by fnrl!lcr~; who were inclir:ilJle
purchasers prior to the revision of Annex 1 to the Loan Aereement.
These orders will be placed at the appropriate time in the crowine
season.

The lack of sales has been a serious concern of_ the JVA and U~AID and
has been investigated by various consultants includinc specialists provided
under the WMT project. There have been as many opiniom; on the "Wlly"
as there have been "investiGators". USAID believes the ~.wswer to b(~ Q

combination of effects which nre expressed in the J:;nny c;pinions.

Invest~gations conducted lJy the Minist.ry r_f Acrieulturc (1'.1'JA), ,JV/\
and USAID W1der the WMT project and other activities show that croppinc
patterns in the Jordan Valley have chaneed somewhat from bUGeline infr)rllJ~tir)ll

used in the early 1970's for designine and developing irrlr,ation programs.
Crop choices by farmers have been influenced by domestic and international
market conditions. Changes in certain market conditions were unforeseen
and unpredictable by development planners. The result has llccn that nearly
one-half of the Jordan Valley's developed irriGated land i~ devoted to
crops most suitably irrigated by the drip irrir.ntion method. T1J(~cn r:rov;
include tomatoes, cucumbers, peP:tJers and other vine-type vr·epL;llJl~:;.~/

11 See: Environmental Assessment, .Jord:m VQllr~J' Jrricatlrlll J'r(J50.r~l 
Stage II, November 1980.

0.". ;~ ... ,: ... ,,_ ... ,... .~.~ 0°.
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The value of drip irrigation was recognized by JVA planners at
the outset of this project. The JVA made the determination not to
promote drip irrigation equipment because of its higb capital cost
(up to three times the cost of portable sprinkler equipment) and
because sufficient research was lacking to permit adequute technical
guidance for the farmers.

The private sector, through intense promotional nctivitie:;,
successfully demonstrated the merits and efficiencie" of tbe drip
irrigation method to the Jordan Valley vegetable growers. As n
result, over 10% of the Jordan Val17y 's developed irrigated land is.
being irrigated by the drip method- , in spite of the higb capital
cost.

The potential for further sales of the sprinkler irriga UOIl

equipment remains excellent, however. The other one-half or the
Jordan Valley's developed irrigated land not devoted to crops mc!st
SUitably irrigated by the drip method either must be irrigated by
the open watercourse method or sprinklers. The JVA is continuing
to encourage the use of sprinkler irrigation over open watercourse
irrigation through demonstration, raising the price of watcr to
encourage efficiency and by redistributing Innds configured
specifically for the use of sprinkler irrigation equipment. The
2,785 portable sprinkler units made available by this loan will
provide irrigation to less than 30% of the Jordan Valley's developed
irrigated lands. Therefore, once other constraints (discussed
below) are removed, the portable sprinkler units available under
this project should be distributed completely with a potentinl demand
remaining for more sprinkler equipment for the 20% of irrigated lands
devoted to crops sui t,able for sprinkler irrigation for which there
are insufficient supplies under this loan (some portion of this 20%
will undoubtedly continue to be irrigated by the open watercourse
method).

One of the constraints mentioned above lIa:, been the fllt:t Lll.·~ l
the land areas included within the original four proj-ects nre:10 were
where, land redistribution was required. L'md redistribution proeedure,; V/':)".'

not- finalized by the JVA until mid-1980 :llld,lls of F'cLrllqry ;>1'., J()1~1,

not all titlinG had been complet.2? As farm ownership i~; n TII'CCB:;ary

prerequisite, with one exceptioll- , for the purehase of t.he sprinkler
equipment provided under this lonn, it follows t.hat purchnse could
not take place until after redistribution wa::~ finalized. Now t.llat
this situation is being resolved, sales should favorably !JrogrE'::;s.

1/ SaIne as footnote No. 1 OIl previous page.
"7/ Tne exception is documentation approved by the JVA evidendnc

a tenure arrangerent of not less than 10 ycnr:; duration. Evpn
this rc'quires an approved landowller.

.,
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Another constraint has been that farmers (certified fanner
owners) growing c:-ops more suitably irriga t.l~d by the [.:prilikh:r
method were exlcuded from purchasing the equipment mnde uvailablc
by this loan because they were not locntpd ill (J!IC of' the rO\ll'

project areas. This constraint was reduced 0:1 Dcccmber 24, 1')80,
when USAID revised Armex 1 to the LoaIl Agreement to include two
additional Jordan Valley irrigation areas. It should be noted
that the areas of developed irrigated lands devoted to crops
sui table for sprinkler irrigu ti on are di stri btl ted thro\lehuu t t.h r.:

Jordan Valley and not spatially confined.

An additional teclmical aspect should also lead to sprinkl(;r
equipnent sales. Depending principally upon ~,oil and water
characteristics, drip irrigation generally leads to inl.:reu.sed
soil salinity. The ultimate result is decreasinc yiel ds. To
allevia te this problem, leaching is necessary which, ill most of the
Jordan Valley, would have to be accomplished with sprinkler i rrigati.on
equipment. This is because the predominately undulatine;
terrain renders field flooding an impractical alteTIlative.

The JVA is continuing to demonstrate sprinkler irrigation
technology where appropriate.

H. Training

Rainbow ManUfacturing provided the services of two technicirms
for one week each to train JVA persoImel in the installation,
operation, maintenance and use of the portable sprinkler irri~ation

equipment and associated assembly machinery. In addition, one
tcchnician was provided for a week to train ,TVA employc(~:.; in tLc:
construction of a warehouse and in its proper utilization.

Bush Hog/Redi-Rain also provided the services of one technician
to train JVA personnel in the installation, operation and maintenance
of their sprinkler irrigation equipment.



I. Financial Status: (As of April 10, 1981)

:) No difficul ~"ies were faced in re'1uesti~, obtaining or disbursing funds.

2) The TDD extensions grant.ed beyond the peri~d stated in the Loan Agreewent were
from ,June 30, 1979 to Novenber JO, 1980.

..

3) USA1D has not
deobliga ted.

::."et
J

recei:Jed confirmation :ro::: A1D/W that this sum has been
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J. Conclusions and Recommendations

1. Conclusion

USAID concludes that, while the purpose of the loan has not
been achieved within the originally conceived timeframe, progress is
being made that will result in distribution and utilization of the
sprinkler irrigation equipment and will contribute to agricultural
yields. We refer primarily to the progress being made in the
distribution of land in the four areas beine irricated by
pressurized systems. USAID also believes, as has been the r.nse in
other JVA activities, that as a few farmers begin to utilize the
sprinkler equipment, demand will accelerate rapidly.

2. Recommended Action

Having reviewed the status of the Sprinkler Irrigation
Equipment loan (278-K-018), the PrO,lect COllinittee recommends that
the USAID Director be requested to approve the negotiation of a
Project Implementation Letter which will establish a date by which
all loan-financed equipment will be distributed in accordance with
the Agreement. It is suggested that up to five years from the date
of the Implementation Letter be permitted. Throughout this time
period the JVA should be required to submit semi-annual (January 31 
June 30) distribution status reports to USAID. If there is any
undistributed equipment at the end of this time period, USAID may
request accelerated repayment of the loan for the estimated value
of such equipment.

, .

--_._-_._ ..
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A. Introduction

Thia end o~ tour r.port oov.re ~h. ori.ntation, program

development, and procraa acco.pliehm.nte o~ on. member of a

teLm who.e goal va. to a ••1.t the v.£etable growers in the

Jordan Valley inorea•• th.ir production e~~iciency through

improved t.chnolocr. Hov veIl this teaM p.rformed and

succeeded may beoome more evident vith time. We would like

to feel that we M&d. a oontribution.

It has been a rare opportunity to York with vegetable

growers .a eager to try n.w praotic•• , to take risks on behalf

o~ improvement, ~d to be .0 appreciative of efforts to help

them.

The.e two year. have provid.d a gr.at deal of chall.nge,

.ome .ucc••••• , ao.. truatration, aom. aaddnes8, and a great

deal o~ war.th ~ro. ~rab hoapitality. W. were deeply sadden

.d by the unti.. ly d.ath ot the ProJ.ct Director, Dr. Karim

Hu••• ini. Thi. kind aan held the weltare o~ the Jordan Valley

~arm.r. with ,reat conoern, and vaa h.ld in high regard by

th.m.

Th. v.ry capabl. admini.trativ. aupport ~rom His Excellen

cy, JVA Pr••id.nt Oaar Abdullah Dokh«&n and Vice President

Hunther Haddad~, and Fred.rikaen, Kamin. and Associates sta-

t •• ide back-up were ot creat h.lp in program im~l.mentation.

Th••noourace..nt and cono.rn .xpr•••• d by AID Dirdctor

Ed Harrell and Teohnical ProJ.ot Director. Dr. Frank Deutun

and curr.ntly Dr. J .... Tur-an vaa alvay. po.itive and opti

ai.tic. Of .p.cial and .u.tain.d h.lp, both direct and indi

rect, YKT vould l~e to expr••• our appr.ciation to AID Agri

cultural Offioer Charle. Jenkin. and Program Specialist Fu'ad

Qu.hair. Mr. Jenk~. and Mr. Qu.hair mad. frequent visits to

VHT operations Ln the Valley, and w.re knowl.dgeable and

.upportive of the ~ro«raa. Of the .even foreign countries in

which I have vork.d, Hr. CharI•• ~J.nkin. is the most compe

t.nt and h.lp~l AID Acricultural Officer I have .ncountered.

All of u. in the fi.ld v.re greatly encouraged by their interest.

2/ •••



- 2 -

I &m «lad I had the opportunity to work with the fine

youn& .taff of JVA/YHT en&ineera. To tho.e with whom I worked

mo.t clo.ely I a. erate~l for their a •• i.tanoe and indul~nce.

Their ~. ~re liated with projecta reault. in the appendix
•

of this report. Mr. DuanA LLDd~n ~-JVA/VMT wa. o~ great

yalue on all et our water diAtribut~Q planning ~d implement

ation. Ki •• Arkaid A~4.l Nour AdaLn A•• i.t&nt and Hr. Yana

Mbaidin provided excellent ottice aupport for the program.

If I leaye with one re~t it ia that I wi.h ve could

have done even aero ~er the very deaerTin~ farDer. in the Jordan

Valley.

The fir.ttive week. in-oeuntry vere apent in a ••••• ing

the produotion paitera., "i~d., &nd proble•• of vegetable

crop. Ln the Jordaa ~alley. Vi.it. vere aade to 42 fa~~ in

the .outhern, aiddle and ..rt~ra ~a. of the Ghor. During

the yi.it. a tandardi.ed , pre-4ete~d queationa were asked

about each crop ereVB, pre~le.. ~ tar.er felt vere li.iting

hi_ production &D4 protit potential, and obeervationa on

practioe. whioh our 1aterTiev te.. telt vere likely to become

proble•• ,or praotioe. whioh vere o~ntly inadequate.

On return fro. the Valley interviewa, available vritten

inforaation e-nerated by etber .eureea va. reviewed, conferen-. .
0 •• vere held vith JYA H1niatry ot Acnioulture, .University 01'

Jordan Colle .. o~ Acrioult~ faoulty, and about 10 oommercial

co.panie. who .upply .eed. fertili.er, or pe.ticide. to the

fara.r. in the Valley.

It be~.. obTioua, Ie •• than halt way through the as.e ••

..nt period. ~t t~ aaJor preble•• of the Valley farmer.

vere QrQP aaea"..ai rather thaD Wlter P!Bace.ent probleme.

The ~~ra expro••ed proble•• rolated to water, but

theae vere polioT pro~l... , auch aa uncertain delivery time8,

and unoertaLn qU&Ati~. The.e expro •••d need. vere transmitted

to the JVA. The f~r. did not ~eel that .prinkler irrigation

3/ •••
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would be valua~_e to them ~or certain vegetable crops but lelt

that it would be good ~or citrus, bananas, cabbage, and lettuce.

The team noted that the zig-zag SUr~i.1Ce irrigation method,

placement o~ ~ertilizer on top o~ the soil, high incidence 01

i'oliar and ~rui t rotting diseases, and improper use o~ mulch

on drip irrigated rows could be replaced by better practices.

The ~armers registered strong complaints about the cost 01

pesticides, ~ertilizers, and selling their produce. These

problems were transmitted to the ~arm management section ul the

Jordan Valley Farmerts Association, as these were prolJlerns ill

their area o~ responsibility.

Serious soil borne diseases, high weed populations, guess

work in ~ertilizer rate determination, poor quality seedlings

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

also problems in crop management which the team ~elt deserved

research attention.

In general, ~armers were satis~ied with the varieties o~

cucumber, eggplant, and pepper being used in the ~ield, but

lelt that better greenhouse cucumbers and ~ield tomatoes va

rieties should be made available which were more disease

resistant. higher yielding, and with £irm ~ruit suitable lor

shipping.

The disease problems o£ greenhouse and row covered cu

cumbers were strongly expressed. Poor coverage o~ spray, poor

ventilation, the ~ree-water method o~ irrigation were actual

ly bigger problems than change o~ variety as ~elt by the ~ar-

mers.

Another problem that sur£aced was the lack of teclulical

assistance ~or the ~armers in routine problem sQlving. When

asked what they were presently doing about getting illl0rmation

they said ~rom other ~armers, the commission men, allel cummerc

ial sales people. It was obvious that the Ministry Extellsion

Service was not reaching very many Valley farmers, at least

11/ •••
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not the 42 we interviewed.

Labor problems were pointed out by 64 % of the farmers inter

viewed. Weeding is a high labor, high cost input in the Valley,

but not one of the farmer's had or intended to use, herbicide~.

Spraying labor costs are also hi~l because most of the operation~

are semi-manual. The manual methods used require approximately

three times more labor and five times more hours than is requir

ed by tractor drawn or selfpropelled sprayers. Because of small

size of farm, high efficiency sprayers may not be justified but

cooperative ownership or contract application could be helpful.

The farmers felt that grading and sizing were not just'if'ied,

as higher prices were not given for graded tomatoes, peppers, or

eggplant. The new marketing oenter at Arda will help Growers to

get better prices for sorted, sized, and graded products.

A final, and very important problem expressed was the tomato

virus disease. The farmers said that this is one of their biggest

problems with tomatoes. The virus diseases of cucumber, squash,

and melons will be equally devasta~ing unless strong measures are

taken to curb their spread. Both diseases are spread by insect

vectors, both have a wide range of weed hosts, and both seriously

reduce yield and quality.

Another research area requested, from the"JVA administrutioll

was the need for determiDation of water requirement for the vitriou:-.

vegetable crops grown in the Jordan Valley. This inf'ormation i:-.

to be used in water allocation in the future. His Excellency,

Omar Abdullah Dokhgan also requested the development of a best

practices package for each method of irrigation used in the VaJley.

c. Program Development

After the survey results were digested and reduced, a re:-.earc~h

and demonstration program based on vegetable industry needs and .IVA

requests was outlined. It was suggested that some of the minimum

stress technology from the USA be considered. During the folluwillC

4 weeks, seminars were presented to the JVA, USAID, Ministry of



At,Ticulture, and University. We were most fOl.'t, te to have ~U/ll(~

one fro m the AID show such interest in the new t. hnulogy as AI~ri

cultural Officer Charles Jenkins. Mr. Jenkins visualized an on

farm demonstration program using these new technics • .in a very

short time, AID provided very strong moral and :financial assist

ance to a Tomato Better Practices Program. 'Without Mr. Jenkins

enoouragement and help I doubt if we could have developed a

program of such magnitude in that first year.

The demonstration program fitted in very well wi th the 1'0

search program outlined. As tomatoes represent 40 cy~ of' the aGri

cultural income from the Jordan Valley we made this crop.our priu

rity test crop in 1979. Decisions were made:

1. To study seedling production methods which would pruvide

virus-free transplants for field research and demonstration plots o

2. To compare furrow, sprinkler,and drip irrigation methods

for water-use efficiency, eff8ctiveness with various practices,

and influence on yield and quality of the five major vegetable

crops.

3. To study the value of the full bed mulch system with drip

and traditional furrow irrigation.

4. To test varieties of tomatoes for resistance to the major

diseases in the Jordan Valley, for earliness and large fruit si:£,e,

and yield.

5. To study fertilizer rate and placement methods with

current and improved practices.

6. To compare and demonstrate various aspects of' the new

technology with practices used in the Valley and -the ir in1·J.lIellce

on labor use, fruit yield and quality, and plant health.

7. To assess the value of systemic insecticides, iint.i-feedall t

oil films t and contact insecticides on the virus disease illcidulll'(!

of' tomatoes and cucumbers.

8. To compare various row-cover management systems (tulIllcl:-;)

on the growth, yield, and disease incidence of clJcurllher~.
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(Systems compared: Kentucky, French, and San Diego).

9. To initiate studies which could help validate known

water consumptive use figures for the major vegetable crops

grown in the Jordan Valley.

10. To initiate an irrigation better practices body of

information upon which could be used in future educational

programs.

D. Program Accomplishments

l. Three greenhouses were constructed for containerized

plant production. These structures were built by the JVA!WMT

group with materials to exclude insect vectors of the Tomato

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

Integrity of the greenhouses was maintained with cloth or

screening having openings of 0.2 mm or less the size of' the

first infective-sta~ of the TYLCV vector, Bemesia tobaci,

the sweet potato whitefly.

Seedlings were grown :In the patented trays of Speed1ing,

Incorporated USA us:lng a vermiculite-peat soil-less media.

The technology of controlled seed1:lng production was demon

strated and has been 6uccessfu1y transferred to three con~

petent Jordanian agric~tural engineers.

The methods of sanitation to reduce insect and disease

entrance to the seedl:lng production area have been demonstrat

ed and transferred. Stud:les were conducted on soi1-1es~ media

which could be made from local mater:la1s; a formula 01 peat

(purchased) sand (local). micro-nutrients (purchased) lime

(local) and wetting agent has been developed, tested~ and

transferred.

Greenhouse construction, ventilation, and evaporativu

cooling methods were designed. constructed and transferred.

The superiority of containerized I disease-:free viL~()roll:-;

seedlings has met with marked interest among growers and

business persons in Jordan.

The Todd Planter Flat has been modified sljglltJy, .is
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now being manufactured. and is being sold in large quuntitie~

to growers in the Jordan Valley. It is hoped that grower~ will

incorporate the entire disease-free system (media, sanitation,

air-pruning, demand watering and fertilizer, roguing, etc.) as

the tray is but one segment of the system.

The importance of cotyledon retention, maintenance of

seedling vigor. transfer technics, soil moisture control, seedJ.

ing fertilization, and pesticide application were demonstrated

and transferred.

A two-stage program to insure the production of viru~-~ree

seedlings has been initiated. An high-integrity (0.2 mm) green

house for growing the seedlings, and another for growing to

~ruiting stage was designed and constructed at Pump 16, Kuralllell.

The proposal is to have a 4 to 5 % sample of each lot released

from the Seedling house to be grown in the Valida tion hou~e., T1'

the plants grown to fruiting in the Validation house remain

free of the TYLCV,one could assume that the seedlings left the

Production house of the virus. This program could be used for

the cucurbit virus pro~am, too.

2. In order to start a field research program it wa~ nece

ssary to add a field station in Wadi Yabis to serve farmers in

the northern Ghor, establish activity on JVA land in Deir Alla

for farmers in the Middle Ghor, and Karameh for farmers in the

Southern Ghor (down to Ghor Safi). The demonstration area at

Kafrein was already available, and for this reason plant prodlJct....

ion house number, one was constructed on that site.

At Kafrein,tomato variety trials, irrigation methods studie~,

and cul tural practices comparisons were made in the Iall or 1(J7()

and spring of 1980. The W.adi Yabis station was ready lor lilllited

testing in the fall of 1979, and by spring lYSO, IG plot~ were

established, Plots at Wadi Yabis included irrigatioll methods,

water use efficiency studies, best practices studies, J differ('llt

tomato variety trials, fertilizer rate and placement studies,

and several variety trials on melons. cucumbers, and beans o

HI ...
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llut z:":',:-zag) yielded approxima-:e.ly the same (IJt'iJ) -; (', !"'!'P"A'

.., '\'fT'D \ ....·'\-\f-'reas s')rinK..J.' er ,.'ielclc'c1 .'~ .. l .\:1']). Tile r"rll;c":' .v·; ('.:.( .•• _ _..... .. ,.I.. .._, j-

':yro·...· \·:as be t tel' t;lan drip, a:" 1'0110W'5: lurroW' :!. (I clri!.' ::.'"

ne: 51.':c'ink1er 0.7 MTD .. Sprinkler pJ.u~s c1eve1op<HI l;lt('~' :.:":.,:,..

;ulle :patternheld for tomatoes, cucumber:-;, 1I1\l5kllleloll:'i~. ok";:,

'v'ec t corn and ....:a termelon as ~hO""'ll in the Appendix rd' t!::"

'('port ..

J. In addi.tion to the preparation of the f:.eld S"t;·t::.(lI''';,

'quiprnen t procurement 'Was ini tin te d. In orde:r' to (lP'l!!!,HtS ~~J':1 i:,~

one] evaluate the full bed mulch system equipment to fllr!!! ;ul,l

i:I'1TI un el,evated'bed 'Was needed. Orde;rinl~ :!.'rom the L'S \',';l~ '111-

· (lrtunato1y delayed, thus it was decided to manuf'nct:lT'c, ;\ !",,'

')'e:-;:-; in-country. From slides and dr:l'Win{~s 'W'vfT p:r'ovidpc: 7 tile,

,'o)'al Scientific Society fabricated t ..... o bed pre ..... ses ,,'llic l : '''(':t'(~

~e d. ex tensive1y ~or re se arc'h and denlons trn t:l.OJ1S ,. Lrlek :LJljl': (I -f_! 1(& J'

,ueded equipment it "·0..5 necessary to improvi;:.;e or l~(J fIlallV ('~'

· lIe operations manually.

The raised beds were 90 cm [Lcros~ 15 em !d.''')~Q r\(~~'(Ir'" i::!:,'

1l;.I-;t:i.C f:i.lm (mulch) covered the bed 9 a band elf' :r'(~·I.:L;.'l'~'/.(~!' h';\"';

11 <Iced on the outer edge of each side 01 ttll' l)('d l'l~~'eJ'l'd ":1,1 :1:-'·

!~e drip tube 'Was placed off-center about j to ,'-~ erll!"; .. F':I"I';,i'::~ ~>:')ll

.:\~ a manual operation, thus a 1.150 gram can oj' mf!t}IY:~. 1'J'n'!Ij,t l ,.

,;l~ placed in an open top oil can over a nail block J'u I' "\111(' ~Ii:r'

n,'...... The fumigation can ,,'as removed i~rom bonn:ltl: thc' r'.'.a:- ~;,c

· :!'ter i; ,S hours.

The film was placed firmly over the bed and ~ll:i..l "';1:, \!,",'~(1

u lock the film to the base 01' the becle> T!H~:-'P. O[)(~'L'atill'!""; ;'.I'C·

11 rn~chinc operations. An equipment ('releT' ,,'a,..; l'.1.;,C'c<! ':It L',,'

prine- of 1900 but has not arrived as yet, (111(' to t~Je (~\!~.i

;I~; ilnd restrictions on shipments :from the' !'O)'t 'J:!' )\'1;,1 ,;:.

The full bed mulch systom (FD:-1 Sy~t('I!I) "";\S dC'I!I(~I!,;t.!';,<;I't!

11 the Better Practices Demonstration ]»'0,'71';''': (1\JI]) ~']'(l;o'"';''' ,,"
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20 different farms and at a11fie1d stations in 1979-1980.

Farmer interest in this practice was very high. At this date

the former Prime Minister, Said A1 Rifai has set up a HO du

Hum mode1 farm in Karameh in whj ,..1. the entire FBM system is

being used. The farmers immediate1y grasped that better growth,

1e5s 10ss of' fruit due to ground rot, ease of spraying, har

vesting, and great reduction in weed growth was associated with

the system. Many of the p10ts inc1uded staking and tying, a

.further improvement on the FBM System.

The BPD Program was very successfu1 and most of the creuiL

goes to Mr. Jenkins and Mr. Fu1ad Qushair af AID Jordan who

he1ped to obtain funds and supp1ied such interest and moral

support for the Program, and to the American coordinator Mr.

Robert T. Montgomery an Extension Agent, Univ. F10rida who

coordinated the program so effective1y with the he1p 01 variollH

Jordanian engineers.

The best tomato yie1ds from the BPD program in the Southern

Ghor were 4.6 metric tons/dunum (MT/D), the farmer average was

1.4 and the average for a11 BPD farma .was 2.4 MTD. In fu e 10

farms in the North the farm average is 2.6 MTD, and the BPD

farms 4.2 MTD.

The research studies on theFBM system compared to farmer!:.;

average yie1ds showed that fumigation doubted yie1d (2.6 to 6.~

f'or fumigation; raised beds 6.3 versus farmer's flat l/Iu1ch

method 2.6 MTD; andmu1ched versus non-mu1ched 6.3 verslJs ~o'l

MTD. There is 1itt1e doubt that this techn010gy has been'succes:-o

1'u11y transferred. The current 1imitation is availabi1ity oj'

equipment.

The FBM system uses approximate1y the, s~me amount of p1asti('

per dunum,' the same fertil.izer am'ounts, and the same allluunt of'

drip tubing. The increase in efficiency of these inputs is obviollS"

The advantage of staking was fe1t in crop ear1iness, reductio!1 ill

cracking, 1arger size frUit, easier spraying and easier harvest

ing. An increase in marketab1e yie1d (from farmer average 1 0 II

to staked p10ts 5.4 MTD) was achieved.

lO!o.c>



- 10 -

The FBM system was transferred in detail to 9 Jordanian eJl{~ineer:->

working for JVA/WMT.

4. Tomato varieties were tested at Wadi Yabis, Kafrein, and

at Karameh. Fifty varieties were assembled for replicated and ob

servational trials. The cultivars were obtained from USA, Europe,

Japan, USSR, and looal sources. Twelve varieties were screened

f'or adaptability to sprinkler irrigation. A summary of' the 5C trj.al:-.

is presented in the Appendix.

The methods of evaluation of varieti~s in the f'ie1d and f'or

consumer acceptance (taste panel, and a 5-point organoleptic pro

cedure) was demonstrated and transferred. Another value of our

variety studies was to increase an awareness of yield potential

and yield assess.ment. Farmer samples showed that the average to

mato grower in the Southern Ghor produces about 17 to 20 f'ruit~

per plant. In our variety trials many varieties exceeded JO withollt

mulch, and more than 50 with mUlch. In Florida, an average of' ~7

(very carefully graded) marketable fruit per plant is achieved .. III

studies Mr. Montgomery and I conducted in Florida the average

total fruit per plant is 124, marketable 87. Jordan can be expectcd

to increase yields significantly as cultural practices improve aw]

the virus is better controlled•

.5. Fertilizer application for most vegetables in the Val].ey

is a manual, high labor and high materials, high cost practice.

Most farmers pay a great deal for chicken manure and medium ;l1Ia

lysis fertilizer. The Univ. of Jordan admits that most rate:-> or
application are guesswork.

WMTstudied the influence of complete fertilizer in balld:-; Ilnder

mulch with drip irrigation, and another trial on the value of

supplemental nitrogen. It was faund that there was ~o signi:fic:tllt

yield increase above the 150 Kg/Dunum rate of'comp1ete i'ertili:l:Br

with the high use-efficiency of the FBM system. There was no

significant increase in marketable yield beyond 100 Ke/Dllnurn uf'

supplementary nitrogen with the FBM system. The f'armer averar';(~

of 2.6 MT/n was almost tripled (7.0 MT/D) in these i'erti1izcr

te sts t mo 5 t of which was a ttr:ibuted to be tter placelllen t ;lIll1 tlH~

11/ ....
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increased e~~iciency due to the ~ull bed mulch system.

G. Some o~ the pessimists :feel that tomatu pruduetloll ill th~

Jordan Valley may be economically un~easible in 10 years unless

Th~ TYLC virus ill eh61cked.Optimists ~eel that 1.5 years :i:-; realistic.

It was hoped that JVA could bring tOGether the resources and ta

lents o~ the Min. of Agri. Facul ty uf Agric., anu the .lV A ill to

an intensive team effort, but such has not materialized. WMT

accomplishments include creating an awareness o~ the possil.>ility

of growing virus-free transplants; providing these seedlinGS with

a systemic insecticide before leaving the sa~ety of' the greenhuuse;

covering the field set plants with an anti-feedant uil; and 1'ul1u.... 

ing with effectively applied contact insecticides. Wr-1T put out ;:

t"rials with these variables, and we have shared our thinkinr~ and

stylet-oil with U.J. Fac, of Agric. who have new initiated research

along these lines. We have promissing leads, hope and enthusiasm

but the answer is still in the distance.

7. Three methods o~ applying clear plastic over rows o~ CUCUIJI

bers were developed and demonstrated (tunnels or row covers).

Four Agric. Engineers for the JVA have "been and worked with these

technics. It was hoped that on-farm demonstrations could have been

established but WMT has not given this ef~ort much priority. The

French method ( in use in Jordan involves a palf circle wire hoop

covered on both bottom edges with soil. The low labor, easy ventil

ation method used in San Diego (USA) involves a post and wire hold

ing 2 strips of film over the plants, like an inverted V. Ed~es or

the two strips of plastic are buried at the CTound Jevel and held

at the top of the wire by clothes pins. To ventilate, one or both

sides can be unpinned and the film drops to the erouud. The labor

saving, disease reduction, and greater yield should be a very

quickly adopted practice in the Valley.

8. Facilities for the validation or determination or the

evapotranspiration figure for the various crops were not avai.lab

Ie; but 'WMT has been provided with complete project ini'orrnatioJl,

plot design, data input and output suggestions 1'or three approach

es to this problem. One approach covers crop ef:ficieney per unit

1;2/ •••
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01 water supplied, another measures delivery system erf'icif~l1cy

by crop response, and the third is the development oj' low-cu:-. t

volume tric lysime ters lor hillside construction .. The JILl.l ~:i df~

construction would save costs 01 excavation by one-rlalr, and

the Gravity flow collection lacility would eliminate the J1f~ed

lar ou t-llo'W pumps and measuring pits.

9. The development 01 an irrigation better practices J-lilcl,

age is now in its second phase. WMT should leel cOllf'ident tIm t

the FBM sys tem .·is highly applicable to drip irri{~ation at be cl

widths up to 90 cm, and lor lurro'W irrigation one t'ide ",'ateI'l!d

up to 60 cm wide. For lurro'W irrigation side holes need to be

made in the bed 'Wall on which the lurro'W 'Water is beiJl{"~ applied.

With the FBM system lertilizer, 'Water, and labor eff'icieney

can be increased between 50 and 60 ~ according to our preliminary

results. This 'Work should be continued, so that a reliable, Iti{~bly

visualized, educational publication in simple language and line

drawings could be available lor distribution to larlllers, allied

industry personnel (fertilizer, pesticide salesman), and COIJlrniss

ion merchants.

10. His Excellency, President Omar Abdullah DokhGan~ request

ed a five year plan for research based on the priorities I ~elt

should be addressed lor the Jordan Valley.

A 5 year Plan for Research, and a 5 year Plan -ror Demon:-:;trat

ion needs 'Was prepared and presented. Each ele!ment 01 the Hesearcll

Program Proposal was organized in the lollowing manner:

1. Title

2. Objectives

J. Duration of Investigation

4. Suggested methods 01 Investigation

a. Variables

b. Constants

c. Treatment

d. Experimental Design

e. Data to be Taken

b. Inlormation to be Expected

"I 'II .. ....
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5. Field Layout, Equipment Needs, etc.

Each e 1 emen t of' the Demons tra tion Proc:ralll Prupo sal ",as

organized in the f'ollo'Wing manner:

1. Title

2. Objectives

J. Duration of' Demonstration

4. Size and Location of' Demonstration

5. Methods of' Approach

6. JVA Inputs

7. Farmer Inputs

8. Care of' the Demonstr~tion

9. Expected Value of the Demonstration

The Research Program Proposal included the :followinc:

A. Plant Protection: Incidence and Control

1. Inf'luence of' Date of' Planting on Virus Incidence and cost

benef'it ration of' Tomato Production

2. Inf'luence of' Virus-f'ree Seedlings, Systemic and contac..:t

insecticides and anti-f'eedant oils on the Viru!" Incidence

o:f Tomatoes.

R. Water ManaGement

1. Inf'luence of' Method of' Irrigation on the Gru'Wtll Devel.up

ment f and Economics o:f Produc tiOll on the') Major Ve (';u tat'J.~

Crops in the Jordan Valley.

2. Determination of' Wa ter Requirement o:f the '") M~l.i or Vl~ {';C' till)]('

Crops in the Jordan Valley.

J. Determination of'an Irrigation Best Practices lJrogrulII for

each me thod of' Irrigation f'or the .5 Ma..:i or Ve {~e tal)le CJ'IJ (IS

in the Jordan Valley.

4. Evaluation of' the Minimum Stre ss HiCh l';rficiullcy SUllli

Closed System of' Irrigation.

C. Cultura1 Practices

1. Evaluation of' Varieties of'the 5 Major VeGetable Crops

:I 11/ .. " 0
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under the Full Bed Mulch and Open Systems of' CuI tlJ1'e.

2. Evaluation of Fertilizer Rate, Kind. and Method or !Jlacelllcllt

under Strip, Full Bed Mulch, and Open System of' Culture.

J. Evaluation of' Major Components of the Minimum Stress Full Hed

Mulch System on the 5 Major Vegetable Crops.

1). Set!dling Plant Production

1. Assess Plant Production Technics as to Improvement 01 !'I,lllt

Quality, Labor Efficiency, and Field Performance g

2. Evaluation of Virus-Free Status of Seedlings Produced ill tIlt'

2-Stage System.

J. Assess Factors Influencing Summer Dormany Problems or TOlll;ltocs.

The Demonstration Program Proposal included the :fa] .1o\V:!..Jl{'::

A. Field Demonstrations

1. Best Practices Program 5 Crops

a. Fumigation

b. Raised Beds

d. Full Bed Mulch

e. Full Coverage Pest CO!Jtrul

c. Disease-Free Seedli.ngs d. Band Placemen t F'ertiliy.cr

f. Irrigation Method Used in Area

2. Farmer Adoption Program

a. Farmer supplies inputs

b. JVA provides technical assistance

B. Greenhouse Demonstrations

1. Best Practices Program (Cuke, Beans, Tomato)

a. Screening e. Mulchin(~

b. Fumigation f. Variety trial~

c. Ventilation g. Controlled pol1ill,llioJl

d. Drip' irr-igation h.· Growth re GU1; I t i. 0 II s : Fl'11:i t sl.) L

If:. Modi:fied Hydroponics System: Hieh Tolerance Crops

1. Sandwich Technic: High Sal t Areas

2. Nutrient Film Technics

J. Semi-Closed System

:1 ~)/ • ...
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D. Plastic Row Cover Svstems (Cuc.,Tom.,Pep.,Egg.)

1. Systems

a. Kentucky Hoop and Hook System

b. French System

c. San Diego System

2. Practices

a.

c.

Mulching

Ventilation

Disease Control

g. Cost Ef'f'ectiveness

d. Staged Fcrtili..-,atiolJ

e • Pollination'

f'. Labor E:f:ficiency

Both Program Proposals were submitted with equiplll811t

needs, personnel needs and capital outlay :for eac]] 01 tl1(~

:five years. Copies of' this entire package were given to

His Exriellency the President; the new Agricultural Director

of' JVA,WMT Mr. Labadi the assistant to the lhrectur, Mr.

Anwar Haddad, and one for the WMTfile.

E. Associated Contributions

1. Assisted in the selection and evaluation o:f preliminary,

intermediate, and f'inal design proposals 01 the JVII.-,JVFA

Plant Propagation Facility. Three units or :10 Seedl.i II,":

Nursery Greenhouses f'or the Jordan Valley.

2. Assisted Government of' Jordan in development or grade

standards for pepper and tomatoes.

3. Assisted in the selection and procurement of lJS lIIa(~IJ:Lllury~

equipment, and supplies to implement the re~earclJ and

demonstration programs.

4. Presented fifteen seminars on various topic:-; related tu

the new technology f'or vegetable crops in ,1orcl;1lIo T11(~:'i(l

pre sentations were :for three dif':ferent audiHlll:C ~:

academic, extension-research, and pr~:vat8 illdll:-itl'Y.

5. Instructed JVA/WMT engineers in :functional ('ield plllt

design, data collection, data analysis and !'edllct.i UIl,

and data interpretation.
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6. Assisted in the organization of' a training tour of' ve{~etalJJe

production systems in Florida f'or 4 JVAjWMT engineers.

7. Provided technica~ assistance to the demons"tra tion pro(':J";lIJiS ~

and to the water management training advisor.

R. Provided technica~ assistance to the a~lied industry aud

commercia~ f'irms on selection, procurement, and operatioJ)

of equipment, supplies and methods related to seerJlin{~ plaut

production, fertilizer, fumigation, and cultural practices

related to the new technology.

(). Assisted in the orientation and technical assistance to

more than 20 visiting individuals or groups (such as World

Bank, FAO, etc.).



r·

APPENDIX

End of Tour Report JVAjWMT
Water Management TechnoloGY Project

George A. Mar10we,Jr.
Research Advisor

The results of experiments are herein recorded in lJrie1',

should one want more details the original, derived, and redlJ(;(~d

data is filed with the JVA. Each experimental unit is report()d

by place, period, method, and personnel involved.

The administration and staff of JVAjWMT was batiically a,,-;

follows for the period of this tour of duty 8 February 1~7~ tu

5 February 1981.

Program Director:

Program Assistance:

FK(USA) Advisors:

USAID-BPD Advisor:

Staff Engineers BSA

Miss Laila Sarrai'

Mr. Ali D"Moor

Mr. Imad Khyatt

Mr. Najuib Assi

Mr. Ali Hamadneh

Mr. Adnan Qutob

Mr. Mohfd Kannaker

Dr. Karim Husseini, Deceased 13 July

1980, Mr. Mohtd Said Labadi, ,July t-;()

to present

Mr. Anwar Haddad

Mr. Ghaleb Haddadin

Mr. Duane C. Lindgren

Dr. George A. Marlowe,Jr.

Mr. Robert T. Montgpmery

(EIC) Engineer in Chargo

Kai'rein Station

BPD program South

BPD program South, and Investi/':atiolls
Kafrein and Wadi Yabis

Karameh Station

Dier Alla Station

Wadi Yabis Station

BPD program North .and Illvost:Lf:ilLi.tll's
Wadi Yabis Station

The results are grouped into four units.

A. Water and Irrigation Studies

D. Cultural Practices Studies

C. Variety Trials
]) Plant Production Studies
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Metl10ds: Raf v<J.riety tomatoef> \,'U)'I.; ,",'1"1)\,'11 ill )';lllrI, ('(llllr,1 (!i.,

l>locks replicated 14 time:", j{cpLtd Oil 1)('1' p];lIli.

hasis.

I !

I ~l\TnL To -{.I.] -
rrre;j t- I i

,
1st J J-Inrv ~ 11n)'v(·~t~ I ,<..; II;rJ'\,,·~t

,

~Jl(,nt~
~,

,

! I !
No 'Wt No \\;1; \(l i \1 t

I
, ,. ,,

Drip lB ,., ') 140 r-) • ] J1j I r- ...
I ......... i ) . i

I Jo'lll'r(l'\ol' 21 :2 • () III 11.7 'I'i
I

~ !,.
I Spr.inkJer

I 0.5 :':7 'I.
..., '\:: I

, '--l I I '-1 0 :.'

I
1

" I

II
1.1~ MT/D

I
Farmer Averace : Ka.frein are <I 1'{ I I "

'.)

I I

T:itle:

Pers:

~1e thuds:

Jrrig'ation Ml'tJlOds CUlllp'lr.L:-;ull~ I \,;,d: ~ :,l, i ,; I :-'- I '):--:1\

Adnan Qutoo, Molld l\annakcr, (;II;t1elJ 11<1<1(\;111 ill,

Duane C. Lindc:ren, G.1\o ~l<lrl(l\"(""r.

Six crops \,'ere !~r()\"n .Ln t111'ee repl_I,caf:<:,", (',rell 1111"""

d rip, r Ll r r () 'W _ it )1(J :-; PI' i Il k J e ]' j 1 '1' i ! ':" j i" I I" ,\ I I I r: II I I I Jf'

S3I1lP. lel1Gth 0] w,tterill!,,: ijllJt>, hut. !'\Ill-Ill'!, h'i1,", /1111

recorded.

"I' ...
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\' t~ I'~'P "'.. f..-~ lJ 1 e I Irr::'g. he pc J' I' Jot, Cl.U! D I Yje I , I , \1J\ (' !

I I
I, "L' P I -"'I.e thud ~tKT TLI t;,d ! lvlT/ll

I 'Ip- I
'J'I.) fll,l t l) D 41J LILlI r ,,

'v

F :l b:! 'J l) ,1 , v

s 217 :! 115 '\ . :

"IL.; ~' D 10) 109

F' 7J ~4

s 41) G~) t.l •
..

"'111:-"krllc J 'In D 72- 7 '3 1 ' I· '

F 51 (17 I I • !

S 40 511 ,) .' ,

\\' ,I tt: rlilc 1 on D 90 ~) II I · '\

F 58 65 I ) • ~~

S JK l~ .5 ()" -)

(Ik)';, D 92 ] (HI I
, · ' \,I

F (j 2- 7') I I). ' I

!
s 1) ,'(1) I I' ·

s\, ., '.: () ~"'d D 'J () ] 011
,-

"·
F HI) \) I) "

I ·.,
S (l~ 7',\

I! !
I I · ' .:

I
,-_.~-

']':;- ~~ I~ :

-~-
I:nf'll'€lnce or .l'runiJ~g ;',/111 Stakill('. .,11 t Iii" 0'",: I I"

total and llIarke~al:J1e yi.e1c! uf' 1J111]cl""j 0"1<,""",

. '/ I·

;-{epo)'i',ed \.>11 !If!] p.ldJI t. ',IYL'I'dr.i~. "'1'./1' ': .

/ ...



",

I Harv·1

,
F<esults: MKT 1st 3 MKT K lIarv. 1'0 ted. ~ II;t):'v.

I'
I

<.
!
i YdriuLle

I VJt ! Wti No W't No Nu
I

-

I !,
Pruned 13 1. (; 132 I

l~ .1 i I :~ I r-J • () 1

139
I

Prune d-S th. 15 1.9 4.~ I Ij I) I r- '),
I I .J • 0-

I 16 1.8
i .

I~ .. Ii !
II. '/St;lKed

1
36

1

I '3 ')

II 14 ! 36 Ii • I~ II ~)
1

Control 1.7 :-). J

I I I !
, ! i

The advantage o:f pruning and staking for o;\1'ly jil'lltlllt: l; "II

L~ well e~,tablished. A cost-bene:fit analysis s]lould <aCC!)"!!';,II) f',._

p,. :: •

on these practices.

Title:

Pc r s :

Methods:

The Inf'luence of' Full bed mulch on tllu yield If:"

Laila Sarra!', Imad Khyatt, G.AQMarl()we~,ll'.

30 varieties were grown with l1lulched-drip j]'}'i."i1'/,1 UI';

20 varieties drip non-mulched, in illful'J" )JJu~.~."

I 1I.'suIt;:; Gms!Frt. No Frt.Plt Kg Frt. PI t I .11.1'1'/1)1111111"
I I

:
!'-1ulched!i Drip 91.3 58 5.J

- , '
"

') • I .....

I

,
Drip J\on- II

II
108.6 34 )' .. II \1ulchedl J.7 !

-: : I ,
! Farm Yields II I

n.XF Drip NM 133. 4 ')..,
) ...r-;, I '\. ~;

i
"- I

,
76.4

I

]1/\ F' ~ig-Zag 1.7 1.J I 1.I I I

I
! ---

H. J.

Title:

Pers:

Influence of Varying Rates of Banned J'urLi ,I i / \ I ','I : '"

Yield of' Drip Irriga ted, Mulched 1'orll;1 tot:~, ~

Wadi Yabis, S - 1980.

Adnan Qui;ob, Mohd Kalulaker v (;.A. !'1ilrl<lv.""J.'u

Anwar Haddad



Methods:

Results

) -

Four rates of complete fertilizer 'Were (lshc:::;hull ;,,.;

shoulder-placed bands, Special Pak varjety, I'ul I hed

mulch, drip irrigated, ReB, replicated Il timo=i.

I
IS-IS-IS No Frt/Plant Yield MT!J) Ii

J

I Kn:/D
!

Rate ' Early Total Early i To 1.;,1 ) I! I i

r
() 11.2~ 38.1 3 ')* I () • I). ...

I ,
] 50 20.5 40.0 14 • j J 7. '\ !

I
i,

200 20.8 41.4 li.2 " ., i
I I ••.

i
I I

:
JOO 19.4 41.7 4.0 I 7. "

i

i I

Signif .05 NS .05 I !'\s
I

I IFar/ller --- 15.0 --- :! . (, i
I

! I, I

B. !1 •
Title:

Pers:

}1e thods:

Hcsults

Influence' of' Varying Rates of Supplemental ~\

Fertilizer on the Yield of Drip Irri{~a1,od, Mu I Cltl~"

Tomatoes Wadi Yabis S - 1980.

Adnan Qutob, Anwar Haddad, Mohd Kannaker, (;.1\.

Marlowe,Jr.

Five rates suplemental nitrog-en (AllHllullillrll SIII!';tl,,)

were assessed as off' center bandS,Special P;t!.; vilrjl'iy,

Full bed mUlch, Drip irrigated Rand. COlllp. III IH'\,:-, ,

4 replicates.

Frt/Plant "1'1'/1)
,

Amm. Sulf. No Yie J (I I

I

I

"
]{g-!D Early I Total

I
Ear]y

~
To (;1 ! ;

!
-

I0 11.2 a 38 .1 3.2 it I (, . ')
j :

100 21.8 c 41.7 I 4. J u I ~7 '), . '"

I
I

19.8 42.5 1-1 • ;.: b
I

i150 b I J '~ .. \

I !
200 17.9 b. 39.1 .J. 7 it i.() ,

I I

JOO 22.9 42.9 Ij • P- I) I .- r-
{

C ( . I

I
!

S ig. .05 NS

I
.0 r) ~:-:; !

I

I i

Farmer --- 2.6 --- ;! • ()
I

I I



H.r:>.
Title:

Jo...1ethods:

Tomato Best Practices Hese:-.trclt Stlldy, \\'Y~('~.

Adnan Qutob, Arl\",Llr }I;ldd;\l~, !'>lo1ld J\;J1I11;L1';(~J'f r;.,\.

Marlo,",re ,Jr.

Four cOlTponents o:f the 131'1> pro .. ~r;lJJ1 ''''1'e p;trLi.t i ('II""

in a, randomized complete block, f;ll: torj,:, ) CII;:-;i,,":11

with ~ replicates; using the FBM syst(;lJl~ rlril)i~''T':i:',-

ation, intensive pest control prn{'y;ulI, ;-d.. ;II, i II,": :lilt!

tying.

I

I
I 11

,,
, CUlllpOn8Jltt-i N'umber Kg Fro Size Y'j I' I,! I1

~lT/I)
,

I COJII:)L.l.red Plan t Plant ems !

I
,

,

I
I

II f,'tUII;" {'::i t i on J () 50 0 b ]()J C
I

( , 0 :1 1 I,
I
I \oll-Fulll.iC. J4 I

l!~ l) i
!I 5.0 a it ,) 0 " ;,

I Hdlsed be cl JG 5.7 lJ ] (,0
, 1

I) (, .", I'
,

I

:
I ,

! F.lat ro,",' J', - 0) ;.1 152 it '>0 ;, !,).'" i
i,

"-1ulclled J14 s. ~,

lJ 1 () S ( ) .. ~ "I , c

I
:

I
\on-Jo...1ulched J4 ~, iI I 5. :1 a 150 R '>0 I ;1

-1

i S tHke-'I)' ! JJ* 5.3 1.> - c.:
,

!
a 159 ) .. ' ;,

I \on-Staked :\ () 50 () lJ 1 ') (; lJ ( \ • : ~l I, :I -l

I !
~ i!:. Di:Cf. I l\S .O~ .() :--' • () ,r)

,
I, I

! I
,

I F'Il'lIler Ave. 1') :2. ,l~ ](,() :.) .()

I - ,-
Pl(.'t::; ,",'ere over-pruned.

Title: Tomato Best Practices Delllon:-;tr<lt.i.oll 1'1.'0 !',r<l III "

Pe r~ :

Mohd Kannaker, Anwar Jlac!(Ll<!, n.T. \1ullt!',()lllery ( \)
\ 0

~ethods: Farmer cooperators provided tilt.' lolliel ('\ )'11\,,'-,:, ")(\_.l(ltJ

meters lone, the ..,,:atel', ane! c!;li 1y Illo!I'j till' ill,":). ,'\,,\-\\'\1'1

provided the Speedl:i.Jlt.~ trall:->pl;lllt~ J'c'rti.! i/I'" !,,'~,Li,'il~l':'"

plastic, planting, Il;,)rv('~,t:illr:, ;llld Illil.i.llt"II;llll·" ','!>;Il')"

Plots demonstrated fUlIIll':;ltlUJI, l.'<II1c1-I'I')'Li! i/"I' I " I i '-., I ' f ~

:full bed mulch, stakin{': tyirll':, ;11111 1'111'1 ('(1\1"'";",, :II"'I! \"'

pest control.



'-'
I

,

He~ult~: Hccords showed that the improved pr~lcti.Cl''"' pl'lldlll:I'<1 !Ii ,",lie. I'

y"ields 01 better quality lruit than tr'ld.i.lLIII1"J :\i;,,,Li('e'~

for very little extra cost of the impruverl i..e(;!IIIIl! Il:',Y.

Yields would have been

been for the TYLC virus

significantly hi I~J}('r 11;1(1 :', Ill) I

[ Southern Ghor
IIL\F Varie ty !\o

PPT' Pl ::.n+ I
i

Y; .1, I

M'" II)
'I t} I

II

i
!
i
i
\

Best BPD

Ave BPD

F<:lrrner Ave.

17

IS
17 1 u "

j \'urt]wrn Ghor
I
1

Special Pak Var.

Select Var.

AvC'. BPD

F'Ltrrner Ave.

C. 1

No

40 G'. 1

143 6.2

42 (l.l

1S 2. 14

- _I
Y j <. 1 (I

:\1'1' I)

:l. (,

Table:

Pers:

J'.lu thods :

Results:

Tomato Variety ScreeJlin{~ Tri<tls, !\;II','<;i'I ! 1';-;(1

(Yie lei Po ten tiLll ).

30 cultivars ,,'ere ,n:rOWI1 in rePlic:!'t<~rl, dril'

irrigated, lumi/:",:n.ted lull bed mulcl! III! (],.,, :}l)

other varieties were Grown ill c1ri.p il'l':i.,":;l"!;(·"

ob~ervational trials.

The top ten varieties 01 eacl1 (.,;roup ;Ir<: li:-;-1;l'(\

by ave. number lruit Ltlld "'t" per I'];III!..



Drip ~on-Mulched D::ip Y.ulchec

); ;'tme 0 f
Cu:tivar

,
iXo Frt
PIt

- 8 -

II't F'r t
PIt

t\arne of
Cultivar

I '\ () " !'!

!PIt
\; I I. '

;1" I

.
j

1,'C ~~: SO 3.1

F1orad3de t ~ J 1... 5
I

Terrific VF?\JG 5.1
!'~II-I IJ 6 4.9

Supersonic I 'n 3.8i-
Spr~ne; Set IJl J.5

CAL ACE 35 30 3.0
~Qrma.nde VF'JO 2.'9

Jack Pot 29 3.2
VF'\ k 28 2.9<.

A \'e • IJ4 3 .. 7

,:\OVA

Early Girl

VEE !'lOHE

VEE PRO

Earlirouc:e I

Early Summer!

Star Shot

UH!\ 65

Superfanta~tllc

Master '\0 0 21
I

Ave.

1 " ')_.. -~ )

'-' .)
i· ...

!; (\

I, 'J
"f '"

'J)

.• J

I.

-
) .

,1\ _ ()

,Ii. (J

-
J.

.. : (I ( )

- ..
. ). "

o...-__R_f\..,.;F........,E,,;x........_~..;;:r~ ~.;;..:.....1__---;.__·.:..';:.._-,,- ----,

C.2.

RAF Farmer 1'"

1'i tJ c :

Pers:

Yiethoc<s:

Tomato Variety ScreeninG Trials I\al'rej II }'),'-I() _1.:11 I

(for Large Frui t Size).

Laila Sarraf, Imad Khyatt, G.A. MarJ (\\,'1' ,.'r.

50 cultivars were grown in drip iFri,"::,i,',d, IIl)~f']'_

vational plots. The top ten vurieti('~ C()!IIP;l)'/'c! ~,II

experimental plot and farmer Rat' are "('j)OT'tC!(l.

Minimum fruit size 130 grams.

,)-.
,
~.

Hesults Cultivae

\ame

Earlirouge
Floro-dade

'I. Ll-I\' (,)
:~. Superfantastic
I. Terri1~ic VF]\

I,. MH-l

7. Orient
0. :!"laster No.2

L'r 145
Su ersonic

I~a:f.'. Plot, ave.
H:11, Farmer ave.



Pers:

...
- '} -

,

Title: Tomato Variety Trials, WY, S-l~HO.

Adnan Qutob, ~ohtd Kannaker, A!l\{ar Hu.cir.1:ll',

Marlo .....'e ,Jr •

.!'1ethods: 50 cultivars .....ere gro\o.TJ1 in CJbserv;1tioll:1l "l.,"; ;,~ ..

sprinkler irrie,-ated, non-mu.lched. Yic',~ (I ,';IIt!, i.lt,".

01 the top 15 are reported herein.

Results:

Early Girl

L'H?\- 65

Terre1:lC VF\'

l'~arly Summer

Su~ersonic

Super1antastic

Jet Star

Juice

Floramerica

.\1armande VF

HAF

.'v1oira

Jack Pot

68

41

40

32

34

33

23
28

25

28

20

S.7

4 • .5

4.4

4~3

4.1

3.9

3.3
3... 1

Per10rmance

117

115

110

01

110

IlJ

100

133
102

112

9 ()

1JO

Y:Lt·l,;
'v'I'!U

~ .,
! •. ",1

it. ()

.': . :--.:.

f!. )

'\. ::

'\ .J.

.~ ,\
(I ,

.) II
. 0 '

l I I .
Select 23 2 0 5 I 109 ~

'I

i I
' .. ; I

I Floradade 32 2 0
14 ! 7'> :.' () (1

I

!
,

I .
I ,I. ve ,",')' VLlr 34 JoG i lOG 'I • (i

I

, /\ve KAF Var(Dt-1) 58 503 I ~l
- ..

: !
• I ••

\ J\ve Farm area IS 2. /~ I IGO ; :.' .(. ;
I I\ J I

Comparison 01' same .50 varieties on sprinl.;lf-~r v~o rlrj.p .....i I:', Illtl}"I,

same season at different locations Wadi Yabis :'11l1 '\:, :"'1,' : II.

D.I.

Title:

Pers:

\.:ethods:

Media Sources Studie~, I. Kafrei,il: J l)'7<)_S

Laila Sarraf, G.A.Marlowe 7 Jr., H.T o vlJ"t'''.()II!<'J'~

Twelve combinations iJ)vnlv:lll{~ )JRtiVf ' \,;,1 (';111 i,(' :I'~"'"

sand imported peat, impurted s;-l.,,'du~t. ~:I)rrlp:ll·C.·(! ;,1\

peat-lite imported mix.

"(1/
' • u .)



- lO -
.. .

Resu.lts: lI'ith peat lite mix as 2.00 ~!,. f,'0od seedlill,"."', ~)(':l-tJ -,'I_ .. ;r'!l

]0

at

and pent '. '
,.

VI)

,.:, ; (.,:

ash 50 and :t-ieat )0 produced 70 rj, a~ ,,'ell :l~ the' !}I~;, '~_' : <."

mix .. Sawdust com'!:>inati.. ons were very roor ill !}('rt'~l~'!!;;; 'l':".

" ')
-' J ........

TiC.e: Media Sources Studies II., 19kO F,S.

Laila Sarraf, G.. A. !'v1arlowe,Jr., K:t:f're:i..ll

\~eth(Jds: Sand local and imported peat com1.>illat:~ulb ""'::'(~ I!I:I(I(, 0

'I'he follO""ing combinations arc p:r.esentc·c1 lor j·:i.~l;l~.

evaluation based on J previous studic~:

HesuJts:

J 'n 1" cent Peat Sand Superphosphate Lime "Ij.el' 0

l)f";tt-S~llld Liters Liters ern", (':1lI ~ t'J·fll~

I
") !""" 75 G.o 17.0 1 2k r-'''' ~;.,) 0 ,! I.. _J

I
.) ,

':;0 50 11.5 11.5 28 ,......,
~! •.~ i

I
) I

"7 ~j 25 17.0 6.0 2R - '7 " II
"

.. .
This provides the basic ingredients lor a ~2~1~..~·~(·:t' !':It;CJ1.

All three {,,;ive almost the s:J.me plant production putl~J1L.~.;l.l ;\~ tIle

:.rnported peat-vermiculite mix. but are ~l:'(:';'lltly It!~;l\; ('!' :.ll 1':111("-

ine: weip:ht ..

Title: .Plant Production Source Cornp;tl_"'~~'-~().n.s, k';l.~.·I·(~'!' '-".\

Pc rs : 1\1i H,t modna, G. A .. Y.arlowe "Tr ..

'vll't]lOd~: SeelE:':"Jlr:~ gorO"'!"}l by the ;rarmer,(bare-rouL •.·\l) c-;,~(·'!!·;.rl",~,

grown in sterile~ soil-less lIlf'diCl ,,·i.tll :1"'/ ""i.-I,I'Ui: i.

containerization were CTOWJl until tlJn :t':i."-L;~. j'1'\I::. i.

cluster ",'as set ..

He~uJ.t~: The containerized seec.lin{:s had )li")ll'1' ,,1!I'\;V::' ·).'"i.'--'

(93 ~:,), bare-rooted media P!4 j;', and f;lr!!"'l' ,"y"y,"I 1,(, ';'"

The gro",·th of both media C;Ta"'Jl ~l'l~cJlill!',:, \,;~-, !Ilun: '.'1:\.

:form and viC:urous than t:le bltrr. ro\)tt'd ~1J.;III(--;.

1."L/~ ••



T :i rn e - L; 11.> 0 r j.' e q ll:i r (' II! (' I I i -,

,.
,,' ..

11 c' ,'J 0

~) •.r; 0

Title:

~1eth()ds :

Results:

Title:

Pers:

Plant Production Fertili7er Stuc.!y? f\;d'~"::i,J'J ';-'I-','~

Ali D'Moor, G.A o ~arlo~e,JrQ

Four soluble :fert:':',l::'zer c()rnuin;lti()II~: ;l~, ;'II!"'"

rates ~ere tested on fall I,;ro,,:n ('C11!'-;lil~('~" /" I

tomato seedlinGs.

Imp 0 r t e c. c a lei u m nit rate n t ') '< I ':n: ~ :1 ' I " n (l ~ ; \ ~ -,: ! "I

nitrate at laC, (':rants per merer ul' \-.:I~.',~I' ',';:'"

superior to eleven other rate a'll' 111;(',"1"';,' "",,,!,:.:;, !.-

ions Jar stem strenGth all(1 firl!l\:e..:.;c.; ()!' ~'(l(". ',:,'.' '/

.....hen applied J:x per week ...\(.':'0.":' ,,,',c':' ,'---,{.': 1,~:i,l'I: \';,,'

the locally prepared liqui(~ CUl1r'C'!,1r-;IT,l: "):::'('11 -,I!(l!,'l,:

be adequC\te until hiCh Vulll/llt:' 1,11'0(111(", ,,~! ,'(·v"l,.,.-.

For fairly constant :feedin{': '-"1 ')el' hl,I':, ('1)1:(",':',";"

ion of solution should not (",",cep(! , ' !':WI.

Plant Production Studie~

Ka:frc'in 1 C) ~,O F? S.

Laila Sarra:f t GoA .. ~arlo"'c' ,,'1'0 HoT o 'v~f:I!t,"-"ll!" ,'," ,

Kafrein 1l)7().

Comparisons l.H't,,'een Direct Se('dc(1 ;",,; '-),,(,,1 1, :.i',",

Transfer 1I.1ethods broken d0WniJl1:u ') (l'''~'''' Ij ""C

S :functions per operation::;, nJc';.l1\,'-i h () 1 'I, , ' 1 .•

He~ults: Manual seedint:, ~hich could bl' I't'!J:.;lc','d 1,) 111"('1::1

nical methods, required ,' 1 n!ill T~ '-i"r. :lV("'''i''- 'Il'1

7;2 cell :flat; ~hereas, tile tr;1I1~!"'I' i'I"~.!Il,,1 I"'II":"~

ed .5 min 30 seconds o Tlle tl·~tn:-,reT· fll(·111(),1 rll'UI"!"c~,(1


