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, A. Introductioll 
'!hil elld ot tOUl' 2. ... port cover. ~he orientation, program 

develop.ent, aDd procr-- acoo.pli.~eDt. ot on. me.ber of a 
tea. whole coal va. t. a •• i.t th. v ... tabl. arover. in the 
Jord&n V&lllY inorea •• their production .ttici.ncy through 

i_proved t.cbDoloey. How vell thi. t ... pertor.ed and 

lucceeded lDay b.oo ... 0" .V1el.Dt vith ti ••• W. would like 

,to reel that, we .ad. aoontribution. 

,It b&. b •• D a ,rareopportUD:l.ty to, work ,vfthVegetable 

crover. a •• &,,1' to try D.W practic •• , to take r1.k. on behalf 

or 1.prov ... Dt, aDd to be .0 apprec1at1v. ot effort. to help' 

th •• , 

Th... two ,..ar. ban pro.1ded IL ar.a t d.al ot chall.nge, 

.o_.uoo ••••• , .0 .. fl"U.tl'at1oD, .0" .adu ••• , and a creat 

d."l ot V&l"IIth ho. Arab ho.p1tality. ,Vo vel'. d •• ply .&dd.n­

.d by the UDt~ly .oath of the 'l'oJ.ot Director, Dr. K&r1m 

, Hu ••• iD1. 'Dl1. k:1.D4 _ hel. the wlfaro of tho Jordan Vall.y 

ta~r. with ar.at oODoora, aad va. hold 1a h1Ch r ... rdby 

th ••• 

Th. ..1'7, cap.1I10 adll1D1.trat1.. .upport tro .. Hi. Exc.llen­

cy,JVA 're.1el.at o.&r ·Abdu11ah Dokhpa &Dd Vic~ 'r •• id.nt 
, ' HuDth.rHaddadill, uad h-eelol'ik •• a, XU1U and A •• oci&t ••• ta-

'- ,.;, 

't •• id.'back-up WI"O of poe.t help 1Dproar_ '1mpl ••• ntat1oD, 
t 

Th •• DOOUI' ...... ~ uuI ooao.ra oapre ••• d by AID D1:t'..tc tor 

,Id Har"ll uael Toohaioa1 ProJoot D:l.r.otol'.' Dr, Frank Deuton 
I, .' ". •. 

;' uad curreDt1y DI'. J .... T\anaa va. alw.y. po.:l.tiv. and, opt:l.-

.i.~:l.c.'·Of .p.o1al &ad 8u.t.i".el h.1p, both d1r.ct and indi­

r.ot,'VMTwou1d liko to, oapro.~ our apprec1atioD to AID Agri­

cultural Off10.1' ChaI'10. J.u1il. ~d 'rop''' 8p.c1ali.t Fu'ad 

,.' '( Qu.ha:l.r, Mr, Jouia. uad 111'. Quaha:l.l' •• do fr.qu.nt vi.i t. to 

¥MTop.rat1olla ia tlao V.llo", aDd are bowl.d .. abl •• nd 
"' " .' . 

: aupport:l.ft oftb. Ift..--. ot th. .."D for.ip oountrie. in 
,vlliOhI: b ••• worked,Mr. Ch.rl •• :f'.J.Dk1n. i. the mo.t compe-

.,,"ieil{ aDd h.1pr.&1 AID Acrioultural Off1c.r I have .ncounter.d. 

,Ail:of':~. b ',the ti~id _re ..... tly .Dcour.pd by th.ir 1nt.r •• t. 
" . 
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I ... lad I had th8 .pportuaity to vork with the tin. 
yo un •• t.~~ ot JVA/Y.HT eBcta.er •• To tho •• with whoa I work.d 
80.t clo.ely I .. crat.tul tor th.tr a •• i.tane. and indul .. no •• 
Their naa.. &re li.t.d with preJe.t. re.ult. in the appendix 

• 
ot thi. repert. Mr. IhaaJu Ltadp-eB _.JVA/YMT v •• ot cr.at 
yalu. on all .r .~ wat.r .t.tribut~D p1aDDinc ~d impl ... nt. 
ation. Mi •• A..Jtka'. AW.l Nour Adld .• A •• t.taDt aDd Mr. Tan. 
Mbaidin proytd.d .a .. lleat .rti.. .upport tor th. progr.m. 

It I l.ay. with eae recret it ,. tbat I wi.h v. oou1d 
bay. don •• na' .. " t.r tb. "IT d ••• niB. t.lWOr. in th. Jordan 
Valley. 

Th. tir.t 'ti'~ "..k. ta-•• -tlT wore .pent in •••••• tng 
the produoti.a p.t ....... _tile ...... ,l'Ott1 ••• • t y ... t.bl. 
cro,. ill tho J.rdaa V.ll.". Vi.' •• are _d. t. 42 t.dls in 
the .outben&, 1Ii ... l ...... 1' ...... ...... ·.t tho Ghor. During 
tho vi.it •• t •• d.rdi ............ ~d qU •• tiOD. V.I' ••• k.d 
.b.ut .aoh on. ~va. p"~l ... t!I.e laJIMr tolt vore l:l..itinc 
hi. ,roduoti ..... ,..I1t ...... 1all &ad .~.orY.tio •• OD 
practio •• whiob .~ iat • ..t.v .... I.lt are likoly to booo •• 
'r.bl •••• or ,raotio •• vlU.ob ..... oUl"l'O.t1y iaad.qu.t •• 

O. retura 1..- ... Yall." iat.rYi ••••••• llabl. writt.n 
iator.at:l. ...... ~t •• ~7 .tbe ••• u.. •• v •• "yi.wed, oont.r.D-

• ! 

0 •• we" bel. vitia nA. lUai.'17 .1 Ap'oulturo, ,Uatv.r.ity 01' . , ' 

JortlaD Colle ... c ~'~ul .... ' •• ulty. aDd .bout 10 00 ... rei.1 
cO.,&D:I... vb •• u"l7' ...... '.1"'1' •• 1'. or ... tieid.. to tho 
tarael'. ta tb.V.l1.7. 

It beo. ... ~yi.... 1 ••• t~ halt •• Y throulb th ••••••• -
"Dt .. ~'o., ~t ~ maJ.1' ... ~1... ., tho Val loy tar •• r. 

were .I.E2.1. M'· .... ' ...... tbaa .'.E "P'--9' pr,.bl.m8. 

The I~ra ... ro •••• pro~l ..... lat.d to vater, but 
tbe •• vore p.1&,! P"~l.... ar"!l •• wao'l'ta:I.D d.1iv.ry tim •• , 
&ad UAo.rtata .... titF. ~ ••• xp ........ ed. v.I'. tran.m:l.tt.d 
t. tho JVA. Tk. t...... .id .. t , •• 1 that .pr:l.nkl.r :l.rrig.tion 
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wou~d be valuu.L>~a to them f'or certain vegetable crops but felt 

that it would be good f'or citrus, bananas, cabbage, and lattuce. 

The team noted that the zig-zag surfuce irrigation method, 

placement of fertilizer on top of' the soil, high incidence of 

1'oliar and fruit rotting diseases, and imp1'oper use of' mulch 

on drip irrigated rows could be replaced by better practices. 

The farmers registered strong complaints about the cost or 

pestic:i.des. ferti~izers. and selling their produce. These 

problems were transmitted to the f'arm management section of tho 

Jordan Val~ey FarmerlsAssociation, as these were proulems ill 

their area of' responsibility. 

Serious soil borne diseases, high weed populations, guess­

work in f'ertilizer rate determination, poor quality seedlings 

or tomato, pepper, and eggplant (when not direct-seeded'>. were 

also problems in crop ma~acement which' the team felt deserved 

research attention. 

In general, farmers were satisfied with the varieties of 

cucumber, eggplant, and pepper being used in the field, but 

felt that better sreeDhouse cucumbers and field tomatoes va­

rieties should be made available which were more disease 

resistant, higher yielding, and with tirm fruit suitable for 

shipping. 

The disease proble.. ot sreenhouse and row covered cu-
I 

cumbers were strongly expressed. Poor coverage of spray, poor 

ventilation, the tree-water method of irrigation were actual­

ly bigger problems than change of variety as felt by the far-

mers. 

Another problem that surtaced was the lack 01' tochuical 

assistance for the tarmers in' routine problem s,olving. When 
, , 

" 

asked what they wer.e pre.ently doing about getting iuformation 

they said from other farmers, the commission men, aud commerc­

ial sal,es people. It was obvious that the Ministry Extension 

Service was not reaching,\,very many Valley farmers, at least 
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not the 42 we interviewed. 

Labor problems were pointed out by 64 % of the l'armers inter­

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

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

Spraying l.abor costs are also higb because most of the operations 

are semi-manual. The manual methods used require approximately 

three times more labor and ~ive times more hours than is requir­

ed by tractor drawn or selfpropelled sprayers. Because o~ small 

size of farm, high e:r~iciency sprayers may not be justi~ied but· 

cooperative ownership or contract application could be hel.pful. 

The ~armers ~elt that grading ,and sizing were not just'il'ied, 

as higher prices were not given ~or graded tomatoes, peppers. or 

eggpl.ant. The new marketing oenter at Arda will hel.p crowers to 

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

A f'inal, and very important problem expressed was the tomato 

virus disease. The f'armers said that this is on.· ot their b:i.gge st 

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

and melons will·be equally devastating unless strong measures are 

taken to curb their sp~ead. Both diseases are spread by insect 

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

reduce yield and quality. 

Another research area requested, trom the' JVA administx'tltion 

was the need tor determiaation otwater requirement 1'01' the vari()u~ 
I I 

vegetable crops grown in the Jordan Valley. This information is' 

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

Omar Abdullah Dokhgan also requested the development of a best 

practices package tor each method ot irrigation used in the Valloy. 

c. Program Development 

After, the survey result. were digested and reduced, a rOl"'oHrnh 

and demonstration procram ba.ed on vegetable industry needs alld .IVA 

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

stress tochnology trom the USA be considered. During tho followillt; 

'4 weeks, seminars were presented to the JVA, USAID, Ministry or 

5/ .... 
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At,7iculture, and University. We were most fOl',tl te to hav~ SUIIIH­

one fro m the AID show such interest in the new t. hnology as A,.~ri­

cu~tura~ Officer Charles Jenkins. Mr. Jenkins ,visu&11J.~ed an on­

farm demonstration program using these new technics. J.ll a very 

short time, AID provided very strong mora~ and f:Lnuncil:l.l assist­

ance to a Tomato Better Practices Program. Without Mr. Jenkin~ 

encouracement 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 with the 1'0-

search program outlined. As tomatoes represent qO ,~ of the, a~i­

cultural income ~rom the Jordan Valley we made this crop,our priu­

rity test crop in 1979. Decisions were made: 

1. To study seedling production methods which woul:d I'r(.Jviuf.! 

Virus-free transplants for field research and demonstration plots. 

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

for water-use efficieDcy, effectiveness with various practices, 

and influence on yield and qua1ity of the five major vegetable 

crops. 

3. To study the va1ue 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 ItOW 

technology with practices used in the Valley and 'the i.r inflt10Jlctl 

on labor use, f'ruit yield and quality, and plant health. 

7. To assess the value of system'ic" insecticide~," illltl-feedu'l t 

oil films, and contact insecticides on the virus disease illCicJOllt~ll 

of tomatoes and cucumbers. 

8. To compare various row-cover management systoms (tllllIlOl:-;) 

on the growth, yield, and dieease incidence of cucumhors. 

()/ ... 
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(Systems compared: Kentucky, French, and San Diego). 

9. To initiate studies which could help validate known 
water consumptive use ~igure8 for the major vegetable crops 
grown in the Jordan Valley. 

10. To initiate an irrigation better practices body of 
inf'ormation upon which could be. used in future educational 
programs. 

D. Program Accomplishments 

1. Three greenhouses were constructed :for contaiJleri~tHJ 
plant production. These, structures were built by the JVA/WMT 

group with materials to exclude in~ect vectors of the 'I'ornato 

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

Integrity of the greenhouses va. maintained with cloth or 

screening having openings o~ 0.2 DIm or less the size 00£ the 
:first infective-stage ot the TYLCV vector,' Bemesia tobaci, 

the swee t potato "hi tetly., 

Seedlings vel'e srOWD. in the patented trays of Speedling, 

Incorporated USA using a vermiculite-peat soil-less media. 
The technology ot controlled .eedling production was demon ... 

strated and has been succe •• tuly transferred to three conl­

petent Jordanian agricultural engineers. 

The methods ot .anitation to reduce insect and disease 
entrance to the seedling production area have' been demonstrat­

ed and transferred. Studies ".re conducted on soil-less media 

which could be made trom local materials; a forRlulu of peat 

(purchased) sand (local), micro-nutrients (purchased) limo 
(local) and wetting agent has been developed, tested, and 

transferred. 

Greenhouse construction, ventilation, and evaporative 
cooling methods were designed, constructed and transt'erred. 

The superiority of containerized, !iisease-free vit:.()J~oll:-; 

seedlings has met vith marked interest among grower~ and 

business persons ill Jordan. 

The Todd Planter Flat bas been modified sliUht1y, 1:-; 
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no~ being manu~actured, and is being sold in large quantitiu~ 

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

incorporate the entire disease-f'ree system (media, sanitation, 

air-pruning. demand watering and ~ertilizer. roguinff, etc.) us 

the tray is but one segment of' the system. 
4 

The importance o~ cotyledon retention, maintenance of 

seedling vigor. transfer technics, soil moisture control, seedl­

ing fertilization, and pesticide app~ication ~ere demonstrated 

and transferred. 

A t~o-stage program t~ insure the production of viruH-frce 

seedlings has been initia·ted. An high-integrity (0.2 rom) green­

hou~e for growing the s.edlings, and another ~or growing to 

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

The proposal. is to have a 4 to .5 ~ sample o~ each lot released , 

~rom the Seedling house to be grown in the Valida tion house ." If 

the plants grown to f'ruiting in the Validation house remain 

~ree o~ the TYLCV,oneoould. asaume that the seedlings left the 

Production house of' the virua. Thia program could be used for 

the cucurbit virus pro~am, too. 

2. In order to start a f'ield. research program it wa~ nece­

ssary to add a f'ield atation in Wadi Yabis to serve :farmers in 

the northern Ghor. eatablish activity on JVA land in Deir A11a 

~or f'armers in the Midd.le Ghar, and Xarameh for ~armers in the 
'. ~ 

Southern Ghor (down ,to Ghor Saf'i). The demonstration area at 

Kaf'rein was already available I and ~orthis reason plant proch II! t­

ion house number, one vas constructed on that site. 

At ~af'rein,tomato variety trials, irrigation methods studi~~, 

and cultural practices comparisons were made in the :fal;l of lent) 

and spring o~ 1980. The lad.i Yabis station was reudy for lilldted 

testing in thef'all of' 1979, and by spring 1980, 16 plots woro 

established. Plots at Wadi Yabis included irrigation ,"ethod~, 

water use. ef'f'iciency studies. best practices studies, :3 d:u:rcrPllt 

tomato variety trials, f'ertilizer rate and placement studies, 

and several varie ty trials on melons, CucuRlbers, and beam.; .. 

HI ••• 
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Tlw irrigon. tion me thoc,s :=; t1.lc~ie S ':'I!I(lWOc.\ tl,a t l~:!;':i.p aJlt' !',! I" \1 \, 

( I) ,.,; "J .... (, 
'. " .... 1 .'. , 

!,'II'! '1'" ',,; 

.:: :-~'::'l)) ""hwreas, sprilikle.:r. yie2.tfpd .'i o 1. .\:'I'lJ. 'rhu f'llJ"!IlP':' Y':":.(: 

, .1.:~ .!>lTD v;a,s use.d in compt\ri.~;,.llio In en!'l), :"wa:-;Ol1 yi"'!'d~, 

t;:!.~:l'O·,,' "as be t tel" t~la.n drip, a~ ro~lows: fl.lrr,)v :~. (, d:l'i P ::.!"'. 
Hi!. 1:'1-,:-oinkler 0.7 MTD. Sprinklt'r pJ.o·:';s devc1l)T.HH! J.at('l' :. ::.I.'~"::,, 

'l:t fruit quc~lity ,,'as also les!" than th~ !->\.ll':r:l(~r:l rnt.'tIJl.)'.l~:. 'I\I::;,~: 

· alliE.' :pa t tern held f'or tomn toe s, cucumlJer~, 1Il\lf']{IlIO~OlIS... 0 I",,:, • 

,.'(~ t' t corn and owa termelon as shl.""·u in the APPCHldix or:!!:," 

'ql1:i.pment prol.!urement was initia~:ed. In OrdtD" to (lP.llIMIf'tr:1 i;n 

'lId evaluate the :full bed mUlch systc-nJ equipment to f"1"!!I, :Ut,] 

'il'UI un elevated'bed was needed. oruc-}:'iuf; :!.'rorn tho t:S ,,':t:--; 1111-

,·(,,'tuna tcly delayed, thus i t wn~ de cidcd tfJ manu:f'oe tllT'(! :1 '11'1; 

'l'l'~~ in-country. From slides and dra'Win{,:s W"!'l' p:t:'l,vidf.!(l$' tilt! 

,'(1)":\1 Scientific Socie ty fabricated two bod pr(;ll"l He:-; wllit.:': 'W(~]'(. 

!:lE'Hi extensively :ror re search and demonfo;trn tio.ll~" LnckiHt': I.' ".l'l' J' 

.I.H;ldecl equipment it .".-o.s necessary to improvil'w Ol," d(.1 fIInllY "t' 

'lll~ operations manually. 

The rnisedbeds werc 90 cm tLcro:=;~ l,:') 0111 h:i.C,ll q Tluj'(I·t·,. tIll' 

'J.u .. ~tic :rilm (mulch) covered the bOcJ v a bn.nd ld' :!'O'I.,:t.U.';.Y.I!I' \,';\:-; 

.1.ilccd on the outer edge of' each sido of 'I;.hc.' b(~d rU~·l~'J'(.;'.1 J:'. I nl", 

hou1der plncement. A center band of ~upl":r:'pho:-;pJu.Lte, \\':If' ap:l~.:.l!I,! .. 

"iH~ drip tube wa.s p~aced orf-centE'r r\bout J to :-:: ClIlFlu F'1I1t1:i.f:n '!;/.nl! 

· a~ 1:.1 manual operation, thus a. ~.:>O gram can (If !II~l tJI)<L bl"(lmj,dl~ 

dl!'i placed in an open top oil can avo!, a nail b.'took 'rt)" :,l!lll(~ !;'Il'­

'n ... :. Tho fumieation can ""'ns removod f'rom bonoa til tlu .. ' p.!.n~.L'i.(! 
" . , ,- .. 
· j,·tf~r q ~ hours. 

The f:llm was placed f'irmly ovor the bed and ~~d.1. WlIH ll-;'H1 

IJ lock the film to the base of tho beel, T!H~:-\(~ opor:1 ti,,!!'" ;',:~(' 

11 mnch:tno operations. An equipment (\1.'<10:r' \\'a~ 1'.1.:~('(!d ':11 !.I'" 

rrine of' ,19~O but has not arrived a:-; yet, t\IIP to 'I;~H.~ I~\I·!. ,. 

,nK and restrictions on :=;hipmo11ts fl'um tIl/' Po:!'t 1'\:" 1\'In!I:I. 

'I'll(! full bed mulch system (FDM Sy:-; tr'lI!) \\'11..... d t.' HIt) I! ,; t ": I I;",' 

n the Rctttar Practices DemoTu:;trntion Pl.'OI':).';'!!: (HPJ) f' 1 't) • I·"'" t· " '., , l ,. 
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20 different farms and at all field stations in 1979-l~SOo 

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

the former Prime Minister, Said Al Ritai has set up a HO du­

Ilum model farm in Karameh in whj ,.." ".;he entire FBM system is 

being used. The farmere immediately grasped that better erowth, 

less loss 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 plots included staking and tying, a 

1'urther improvement on the FBM System. 

The BPD Program was very successful and most of the cratJi (. 

cces to Mr. Jenkins and Mr. ,Fu'ad Qushair af AID Jordan ...who 

helped to obtain funds and euppl.ied such interest and moral 

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

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

coordinated the program 150 effectively with the help oI' variolli-; 

~Tordanian engineers. 

The best tomato yields from the BPD program in the Southern 

Ghor were 4.6 metric tone/dunum (MT/D). the farmer average was 

1.4 and the average for al'l BPD farm •. was 2.4 MTD. In ihe 1:0 

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

,rarms 4.2 MTD. 

The research studiee on the FBM system compared to i'armer's 

average yields sho"ied that fumigation doubted yield (~.() to ()./~ 

['or fumigation; raised beds 6.3 versus farmer's flat lIIulch 

method 2.6 MTD; and mulched versue non .. mulched 6.:3 vert-iIJS :.!./I 

MTD. There is little doubt that this technology hus 'Ueen' SUCC(,.lI";:oi-

1'ully transf"erred. The current limitation is availahility of 

equipment. 

The FBM system uses approximately th,., s~me amollut of plastic' 

per d~num.' the same f'ertilizer amounts, and the same HIIIUUJlt oj' 

drip tubing. The increase in efficiency of these illPllt~ is UbVJ.OIIS u 

The advantage o£ staking was felt in crop earlines~, racluctioJl ill 

cracking, larger size fruit. easier spraying and ea~ior lIarv(!:oit­

ing. An increase in marketable yield (f'rom farmer avurugc 1./1 

to staked plots 5.4 MTD) was achieved. 

10/ ••• 
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The FBM system was transferred in detail. to 9 Jordanian CJl,~illl!uJ'~ 

~orking for JVA/WMT. 

4. Tomato varieties were te'sted at Wadi Yabis, J<afrein, aJld 

at Karameh. Fifty varieties were assembl.ed for replicated aud u1J­

servational trial.s. The cul.tivars were obtained :from llSA, EUI'ope, 

Japan, USSR, and l.oQal. sourcea. Tvel.ve varieties were screened 

:for adaptabil.ity to sprinkl.er irrigat:Lon. A summary of' these tr:i.a.L:-. 

is presented in the Append:Lx. 

The, methods of eval.uation of varietie.s in the f'ield a.nd f'or 

consumer acceptance (taste panel., and a 5-point oreanoleptic PJ'O­

cedure) was demonstrated and transferred. Another value of. OIU' 

variety studies was to increase an awareness of yiel.d potential 

and yield assess.ment. Farmer samples showed that the nveral.~e to­

mato grower in the Southern Ghor produces about l.7 to 20 fruit::; 

per pl.ant. In our variety trial.s many varieties exceeded 30 withollt 

mul.ch, and more than ,0 with mul.ch. In Fl.orida, an average of H7 

(very careful.ly graded) marketable fruit per pl.ant is achieved. IJI 

studies Mr. Montgomery and I conducted in Florida the average 

total :fruit per pl.ant is .124, marketabl.e 87. Jordan can be expected 

to increase yiel.ds significantl.y as cul.tural. practices improve aJl(l 

the virus is better control.l.ed. 

5. Fertilizer application for most vegetables in the Vall.ey 

is a manual, high labor and ~gh material.s, high cost practice. 

Most farmers pay a great deal for ch:icken manure and medium HlHl­

lysis fertilizer. The Univ. of Jordan admits that most rate:-; oj' 

appl.icationare guesswork. 

WMT 'studied the :Lnfluence of comple'te fertilizer in hands tlllcluJ' 

mulch with drip irr:Lgation, and another trial on the value 0.1' 

supplemental nitrogen. It was faund that there was ryo silrnif leal! t: 

yiel.d increase above the 150 Kg/Dunum rate o:f comple te 1'cI'til.i~fn· 

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

significant increase in marketable yield beyond 100 Ke/l>unulIl of' 

supplementary nitrogen with the FBM system. The farmcr Hvorlq';C! 

of" 2.6 MT/D was a1most tripled (7.0 MT/n) in these rt!rt:i.1:L~ol' 

tests, most of" wh:Lch was attributed to better placement fllld tilt! 

11/ ••• 
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increased e1'ficiency due to the full bed mulch ~ystelll. 

G. Some o:f the pessimists :fuel that tomatu product.lol1 ill tJrf! 

Jordan Valley may be economically unfeusible in 10 years un1eSH 

1'h~ TYLC virus i. ch.aDcked.Optimil"ts 1'eel tllat l.'i yenrs i:-; roal:i.l"t:lr.;. 

It was hoped that JVA could brin/~ toC'~tllUr the resources and ta­

lents of the Min. of Agri. Faculty of Al.~ric., ano the .1VA iJltu 

an intensive team effort. but such has not mater~uli~ed. WMT 

accompl~shments :include creating an awareness of tlle possiuility 

of grow~ng virus-free transplants; prov~ding these seec.llinc-s with 

a systemic insecticide before leaving the safety 01' the f.~recnlJuuHo; 

covering the field set plants with an anti-reedant oil; and fulluw­

ing with effectively applied contact inl:iecticldes. W1-1T put out :~ 

trials with these variables, and we have shared our thinkill{~ and 

stylet-oil with U.J:. Fac, 01' 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 of' applying clear plastic over row!:! o:f CUCUIII­

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 havo been 

established but WMT has not given this ef:fort 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 vent~l­

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

ing 2 strips of film over the plants, like an inverted V. ~dnos o:f 
, t 

the two strips of plastic are buried at the tjround level 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 t~rolJlld. The labur 

saving, disease reduc~ion, and greater yield should be a very 

quickly adopted practice in the Valley. 

8. Facilities for the validation or determination of tJIO 

evapotranspiration figure for the various crops were not avaLlab­

Ie; but 'WMT has been provided with complete proje<.:t lnj'uX'mat::i,c)J1, 

plot design, data input and output suggestions ·fur tllree uppro,wll­

es to this problem. One. approach covers crop e1'ficiency per "nit 
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01:' 'Water supplied, another measures delivery l':iyfoit~rll uJ'fiGif!lIt,:Y 

by crop response, and the third is the'developmoJlt oj' l"w-<!u:-;i, 

volumetric lysimeters for hillside constructiClTl o 'rJIO biJ.l:-;:i df! 

construction would save cos~ of excavation by one-hali', alii I 

the t~ravity 1:'low collection 1:'acility would elimiJlute tilt! TlIH!!! 

1'ar out-flow pumps and measuring pi ts. 

9. The development of an irrigation better pri"J.ctict!~ ~Hlcl,­

age is no,,' in its se cond phase. 'WMT should feel COJl1,'idell t tlla t 

the FB~1 sys tern '.'is highly applicable to drip irri/~H tioJl at btHl 

..... idths up to 90 em, and for furrow irrigation one :-;ide ..... atl:lI'od 

up to 60 cm wide. For furrow irrigation side holes need to ue 

made in the bed wall on which the furrow water is beiJlr.~ appli«:!d. 

'With the FBM system fertilizer, water, and labor efrici(:Hi(~y 

can be increased between 50 and 60 ~ accordin6 to our preliminary 

results. This work should be continued, so that f.l reliaule, lIi/~lJly 

visualized, educational publication in simple languaae and liJlt! 

drawings could be available for distribution to farmer~, ullied 

industry personnel (fertilizer, pesticide salesman), and commiss­

ion merchants. 

10. His Excellency, President Omar Abdullah Dokh{,;an ll request­

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

should be addressed for the Jordan Valley. 

A 5 year Plan for Research, and a 5 year Plan for Dernoll~trat­

ion needs ,-:as prepared and presented. Each el~ment 01' tho H<!StHlT.clI 

Program Proposal was organized in the followinl!. manner: 

1. Title 

2. Objectives 

3. Duration of Investigation 

4. Suggested methods of Investigation 

a. Variables 

b. Constants 

c. Treatment 

d. Experimental Desir,-n 

e. Data to be Taken 

b. Information to be Expected 
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5. Field Layout, Equipment Needs, etc. 

Ea.ch element of' the Demonstration Prof.lram P:r.'uTJOsal WIIS 

uI'{!.nnized in the :following manner: 

1. Title 

:2. Objectives 

3. Duration of De.onstration 

4. Size and Location of Demonstration 

5. Methods of' Approach 

6. JVA Inputs 

7. Farmer Inputs 

R. Care o:f the Demonstration 

9. Expected Value of' the Demonstration 

The Research Program Proposal included the followinC;: 

A. ll:.ant Protection: Incidence and Control 

1. In:fluence of' Date of Planting on Virus 1.11cideuce and (!ost 

benef'it ration of' Tomato Productio.n 

2. Iri:fluence of Virus-free Seedlings, Systemic tlJld contact 

insecticides and anti-f'eedant oils on tho Viru!o\ Inc:i.deJlc(J 

of Tomatoes. 

B. Water Manacement 

1. In:fluence of' Method of Irri'ga·tion .on the Gru'Wth J)uveJ.up-

ment, and Economitis of Production 
I 

on the ~ Muj U1~ Ve (.;(j tald.!! 

Crops in the Jordan Valley. 

2.' Determination of 'Water Requirement of' tho :> MiI';I.)!' Vl!,~etll1JJC! 

. Crops in the Jordan Valley. 

J. Determination 01' an Irrigation Best Practic(!~ vrO{:~·l.·UIII for 

each method of IrrigatioJ} for the 5 Ma..:iuT V(~/~C,.'tabJ.(.! G)'''pS 

in the Jordan Valley. 

4. Evaluation of' the Minimum Strel'!lS JUr;h 1!:1'ficiuJley f:iullli­

Closed System of Irrigation. 

C.Cultural Practices 

.1. Evaluation of Varieties of'the .5 Major Vec;otablt! Crops 
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under the' Full Bed Mulch and Open Systems of Cul tlll'U. 

~. E,\ralua tion of' Fertilizer Rate, Kind, and Me thod of l'lact:llllllll t 

under ?trip, Full Bed Mulch, and Open System of Culture. 

J. Evaluation of' Major Components of the Minimum StresH Full Hull 

Mulch System on the 5 Major Vegetable Crops. 

tl. Sel!dlinfi' Plant Production 

1. Assess Plant Production Technics as to Improvement of J'lnllt 

Quality, Labor Efficiency, and Field Performance. 

:2. Evaluation of' Virus-Free Status of Seedline-s Produced ill i;III..' 

2-Stage System. 

J. Assess Facto:rs Influencing Summer Dormany Problems I)f 'J'C)",;atllu~. 

The Demonstration Program Proposal included the foJ .to'W:LJI{';: 

A. Field Demonstrations 

1. Best Practices Program 5 Crops 

a. Fumigation d. Full Bed Mulch 

b. Raised Beds e. Full Coverage Pe::;t COli tl'U.1. 

c. .Disease-Free Seedlings d. Band Placelllen t Ftn:-ti.ll:.'.'H' 

f'. Irrigation Method Used in Area 

~. Farmer Adoption Program 

a. Farmer supplies inputs 

b. JVA provides technical assistance 

B. Grllenhotlse Demonstrations 

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

n. Screening e. Mulchint~ 

b. Fumigation f. Variety trial:-; 

c. Ventilation G. Contro.lled pol1'illai;:i.oll 

d. T>rip irrigation h.· Growth :r.c eu 1 n t LIIIl:-; : 

f.:. MQdified Hydroponics System: Hic:h Tolerulwe Crnps 

1. Sand\dch Technic: HiGh Sa,·'t Areas 

~. Nutrient Film Technics 

J. S~~i-Closed System 

I·'·,old t :-.I! t. 

:1 -tie ... 
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D. Plastic Row Cover. Svstems (Cuc.,Tom.,Pep.,Rgg.) 

1. SYstems 

a. Kentucky Hoop and Hook System 

b. French System 

c. San Diego System 

2. Practices 

a. Mulching d. Staged Fcrtilizatioll 

b. Vent:i.lation e. Pollination' 

c. Disease Control 1'. Labor Efficiency 

~. Cost Ef£ectiveness 

Both Program Proposals were submitted with equip,,'IElJlt 

needs, personnel needs and capital outlay for (.lach of till! 

five years. Copies of this entire package were I.~i veu to 

His Excellency the President; the new Agricultural Director 

o.f JVA, 'WMT Mr. Labadi the assistant to the J)j rtH.:tur, MJ'. 

Anwar Haddad, and one for the WMT £ile. 

E. Associated Contributions 

1. Assisted in the selection and evaluation of pl'elilll:Lnal'Y, 

intermediate, and final design proposals of the JVI\.-.JVl"}\ 

}'lant Propagation Facility. Three units of' :10 Seedl:i II,':' 

Nursery Greenhouses for the Jordan Valley. 

2. Assisted Government of Jordan in developmfJnt or gradu 

standards for pepper and tomatoe~. 

J. Assisted in the selection and procurement of US IlItw":i.llorYll 

equipment, and supplie,s to illlplemen t the rtl l'HHlrch alld 

demonstration programs. 

4 .• Presented fi:fteen seminars on various topit:~ rnla ted to 

the new technology for v:egetable crops in ,11l1'rlall g Tllp:·w 

presentations were for three dir:rerell,t rtlldi(lIlr:(HI: 
.. _.. "~'. ..~- . - -~... . 

academic, exten~1ion-research, and pr~:vate :Llldl,:->tJ'Y • 

.5. Instructed JVA/'WlofT engineers in fUIlctional J::Leld plld;. 

deSign, data collection, data analysis and rc'dllctJ UIl, 

and data interpretation. 

J"/ ••• 
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b. Assiste'd in the organization of a training toUT. 0:1.' ve{~etabJu " 

production systems in Florida for 4 JVA/WMT enRincer~. 

7. Provided technica~ assi!ltance to the demons'tra tion. pT.O/~l'alll~ ~ 

aIld to the 'Water management training advisor. 

R. Provided technical assistance to the allied industry UJld 

commercial :firms on selection, procurement, and opuratioll 

o~ equipment, supplies and methods related to ~eedlin~ plWlt 

production, fertilizer, :fumigation, and cultural practicus 

related to the new technology. • 
C). Assisted ill the orientation and technical. assistance to 

more than 20 visiting individual.s or groups (~uch as 'Wo:rld 

Bank, FAO, etc.). 


