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Preface
 

The preparation of this program report in the absence of
 

former JVASP team members and short term personnel was a
 

humbling experience in the recognition of the vast
 

amount of work they performed during their tenures.
 

At the same time, the deeply satisfying realization that
 

project-trained Jordanian colleagues were, during those
 

final months, utilizing JVASP research equipment and
 

extension techniques in largely self-directed programs
 

was indeed a living legacy to the successful work that
 

had been accomplished.
 

David Youmans
 

Chief of Party
 

JVASP, 1986-88
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Executive Summary.
 

The Jordan Valley Agricultural Services Project, 
funded by USAID,
 
was designed and mandated 
to e.;tab ish a reo.earch and extension
 

center, il()riI 
with branch res. rt h 2 jl- aa d a gleon'llophic' Ily 

deployc,d extem;sion service, in tho Jordain Vollley i n order to 
develop and disseminate scientific technologies and findings in
 
agriculture responsive to local farmer needs and concerns. The 
Ip-i im ry 'o k f oCus of the (ent:-,r il] i t; ;tall f, advi sed by 

io;l to1nl .;1a1 ( I J oni 'ers it y fai tlI t m 11i.,1, -.
 , ,i; towl' d i fil) rovft l 
product iv it through appl i - ra rch ill p est milanageient, plant
 

producrtiO 
, <-oil 
science, water- management Ind 
prod tction 

economics. 
 The findings were 
to be extended by 
a well trained
 

cadre of extension agents.
 

JVAS P, between 11)8 1 and 198i, achieved it-; toobjectives a 
sub;tianV-I 1 (legioe, and stiqnificantly exceededl 
them in certain
 
,reis , at endeavor-. 
 Techn il 
ass i;tan 
 inptt WaS adOquatoly
 

provided by Washington Stato (niivon-sit.y through 10 resident 

faculty mllefsbl - ittn'lev , a( l I I t --­ rt,
--- exced od 
by t imely and
 
effective deployment 
 of 24 TOY per,;ohe to com)lement resident 

scientistq and practitioners. 
The involvement of WSU area 

extension agents 
in TDY activities enabled the maximization of TDY 

resouLra:; in field and extension- ictivitios.
 

Commodity acgi sitions through the pro jct served to dovelop and 
equip research and 
service laboratories at 
the Deir A.lla research
 

aind extension center 
in plant pathology, plant virology, 



entomology, vegetable and fruit horticulture, soil analysis, 

tissue analysis, irrigation and computer science. Field research 

provi sion ot rotot i I crs,operation.s were enhanced by 	the 

shreddor and! spray eqguipoent. State of 
cultivators, transplanters, 

the art audio visual media equipment was5 supplied to extension 

(and research) personnel to include cameras, projectors, 

I 1 i p chartsand more common maq i C boa rds ,
recorders, ''CR!mon i tors 

30 vehicl es wore procured under JVASPand bu letin boards. Some 

orfor H I operat ions includtin'j :ol l-dr iv ' pickup: t extension 

aqe(nts. 

was fulfil Ied by the sponsorshipThe trai ning component of JVAS P 

Dip. Aqr. levels
of 19 academic degree programs at the M.Sc. and 

for 41 other MOA 
ind the execution of short-te'ri tr r',ininq programs 

' % pOrso)nl on ths. Academll i c and short term 
emp loyees t ot ai i nq 

training was actively complemente' by in-service education 

associat ed with weekly T&V instruction and several effective short 

cou rses. 

a number of useful projectsthe project supportedAdditionally, 

Program, the Women
and activities 	 including the Student outreach 


Study, the Spherical Mealybug Biological Control

in griculture 

Jcrdan
Programr, the EIISA Sub-Project, and the t;niversity of 


Sub-Cont ract.
 

The Jordanian Ministry of Agriculture likewise complied with their
 

was
proj ct 'cmmitments to a substantia ,leg roe. The project 


Dip. Ago. researchers, 12 research
staffed by 11 M. Sc. and 	 4 


level, 15 Ii. Si. extension agents and

associates sat the B.Sc. 



numerous support staff, and labor-ers. An administrative corps of 

three persons gave leadership to the MOA side of project 

operations. Ph.D. level scientists were not permanently provided 

to the project nor was a cadre of extension subject matter 

specialists depioyed to the Jordan Valley. That shortfall is
 

attributcd to the lack of 
 qual ified personnel in Jordan and not to 

the withholding of MOA capability from the project. 

Research sites, laboratory facilities, office space and 
staff 

housing was provided to JVASP to an adequate degree. Offices were 

somewhat crowded and delays in laboratory installations were 

occaLoned but those conditions were inanageahle over the long 

term. MOA opera tinrig budget for JVASI , was limited and certain
 

shortages 
 were expe rienced, a condition prevailing throughout GOJ 

and not isolated to MOA or JVAP. 

JVASP establ ished very prominently an appl ied agricultural
 

research and extension 
 center in the Jordian Valley. Its research 

sites and facilities were 
fully developed and operating at project 

end, and it.-- laboratories were equipped with state of the art 

scientif ic instruments. An organized rescarch program was
 

CeCUrrent and relevant 
 to Jordan Veilloy armers needs in soil 

science, integrated pest management, irrigation and plant 

production.
 

A well trained and equipped ext onr-;iron oervic' was developed by 

JVASP which ultimately numbered 15 extrnsion agents. Those 

agents were mobi le in self-drive pick-up., operated out of 

modestly furnished offices, were exceptionally well-trained
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through academic, short-torm, and in-service' educat:tion, and had 

acces; -o sophi;t icatedl audio-vi..al media. otperating under a 

modified T&V extension pri(qram agents employed a farm visitation 

program, puinctuatel period ic:ally by timely and comprehensive 

exhibitions and I ie(ld day;. They condluct:ed an active f.armer 

demonstrati.on prog ram, averaqing ho demonstrati.ons annnually, and 

utilize 15 extens io-n pub] c'it. i su, a weed manua and, several
 

video cassettes (all tevelcl ,u d by JVASP) in their educa tional
 

programs. 

The establihment of the research and extension center along 

with its programs, branch stations, and active extens ion service 

provided a viabl m,,,i.l ni:m for developing andd disseminating 

appropri ate agrIcultu ral technology for vegetable and fruit 

product ion in the ,ordan ValllIey. In turn the productivity of the 

valley was enhanced in the supply of agricultural commodities for 

local consumpt:ion and export. Market constraints were c reati nj
 

some difficulties At pro- ,t end, and the 
USAID) Mission was 

progress i ug in its intentiorn to mount a comprehensive 

intervention in agricultural marketing. 

With specific reqard to lD Al I )i r atethe eir recttc in .its conti nud 

operation of the JVA; l,eq, cy (the research and extension network 

in the Jordan Vallcy), it is recommended that the Director take 

immediate steps to institutionalize staff, facilities, equipment, 

mobility and programs in order to continue farmer-oriented 

operations in the region at current levels. 

At the same time i.t is recommended the MOA Lake active steps to 

http:demonstrati.on


commit a realistic and recurrent operating budget 
for applied
 

research and extension activities in the valley. Furthermore,
 

whatever steps MOA might take to 
relieve extension personnel of 

regulatory activities and responsibilities can only enhance the 

quality of elucational programs. Li, ;.se, encouragement of more 

extension group work, usinq the audtio-visual media at hand, can 

be valuable enhancement to those same programs. 



.715 
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Jordan Valley Agricultural Services Project 

Program Report
 

1981-1988 

General 

Implementation of the Jordan Valley Agricultural Services Project 

by lISAI [, through Washington S tate University, and the Jordanian 

Ministry ol Agriculture followed consideranle previous activity 

and studies corducted durinq 1977 and 1976. At the request of the 

Gove rnment, the Missiorn mount cpd what became k nownrI as "stage-one"
 

activit ie 
 in the Tordan alley. These consisted in part of
 

studies and assessments 
 of agricun ltural agencies, their task
 

components, an:] their iccomplishments since 
 the time of
 

reclamation of valley lands for 
 irrigation development. 

Contaired in stage-one outcomes were findings on the part of the 

Mission concerning then-cu-rrent r, sFponsi il ities for agricultural
 

tasks 
 in the valley in the context of a multi-agency milieu. 

Organizations operative at that time were Ministry of Agriculture, 

Jordan Valley Authoritv, University of Jordan, Agricultutral Credit 

Corporation, Joir;an Coo.epraLive Orrin zat ion, Jordan Valley 

Farmers Association, Agricultur.I r l Marketing Organization and 

National Planning Council. 
 The activities of these organizations
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were relative to a growing and dynamic agricultural private sector 

which included farmers, inve.ctors and suppliers of certain farming 

inputs.
 

It was determined by Mission consultants that agricultural
 

research was shared by 
 the Ministry of Agriculture and Unrversity 

of Jordan. Extension was the province of the Ministry of
 

Ariculture although 
 both iniversity of Jordan and Jordan
 

Cooperative Organiz ation engaged in limited 
extension-type
 

activities. As result
a of assessnq both the responsibility for
 

and caliber 
 of research and extension in relation to other
 

agricultural agen cy fucttions, 
 the IMi;sion developed a scope of
 

work for a "staqe-two" consultant grour .
 That scope of work
 

included the mandate to 
 recommend "an integrated technology
 

development 
 and transfer mechanism involving for ward, backward,
 

and horizontal linkages among 
 Iarmers, agribusiness agencies, 

extension personnel, and the researcn establiihment" (Olson 1977). 

To accomplish that task the stage-two team was to recommend
 

integrated reseo.rch programs 
 for high priority crops and
 

enterprises including investigation into culture, 
 irrijat ion and 

pest management concerns. They towere to I ikewise suggest ways 


improve agricultural 
 extension in terms of facilities, staffing, 

methods, linkages, information and media. 

In May 1978 a team of four consultants, assembled by USDA and 

funded by USAID, carried out stage-two work in Jordan. They 

worked with the several agricultural organizations already 

mentioned and with a higher advisory cemmittee to "assist the 
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Government of Jordan in e.x panding its ca pabilities in agricultural 

planning and in del ivery of technical services to farmers in the
 

Jordan Valley and 
to integrate and coordinate the responsibilities
 

of the various government agencies involved" (Jensen et al 
1978).
 

The team recommended strengthening the agricultural research
 

strategy tor the va Iley through in interdiscip inary approach 

focusing on 
the constraints of crop;s and p ractice,.s of economic 

priority. They further recommended that an extension liaison 

specialist be a permanent member ol the research .ommunity in 

orter t0 guide research tow.ard authenti c !armor concerns and to 

i uro that relevant scient i fiu: information be relayed to the farm 

clientele.
 

Additionally, that 
team worked toward strengthening the
 

agricultural extension organi;ation by st rssing the
 

then-incipient relationship hot.wen r:.:tension
the '.COA service and
 

V biA,illi ng a lean but s t ng tdmini'strat ive cOcmponent into
 

extension, upgradiiig 
the minimum academic renquirement for agent
 

work to B.Sc., properly training and equipping agents including
 

mobility, and adding an extension special ist corps to 
the service.
 

In the r.,lm of aqIricultu al economics, the team members
 

'ecommended inquiry into agricultural policy, initiation of
 

associated research, development of models for prioritizing crops
 

research, monitoring and evaluation of marketing systems,
 

investigation of flirm mnttag,:ment moI;;, and development and
 

expansion ot 
an econ/stat unit within Ministry of Agriculture. 

Importantly, this team indicated thit a resident expatriate
 

multidiscip] inary team could be 
helpful to the Ministry of
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Agriculture and to development in the Jordan Valley, an 
indication
 

which may have later influenced the design of the Jordan Valley
 

Agricultural Services Project.
 

In October 1978 the Mis-'ion contracted a nine-person consultancy
 

to expand on 
the growing Jordan Valley stage-two findings. A
 

single consultant followed up 
on the matter of Jordanian
 

agricultural research and extension capabilities and largely
 

corroborated the observations of 
the earlier team. However,
 

cert'in weaknesses were pointed out in 
implementing multi­

disciplinary research mounted entirely from Jordanian resources
 

because of personnel shortages, vacancies in key disciplines, and
 

critical budget and equipment shortfalls. Severe shortcomings
 

were also seen in the then-current Jordanian capability to
 

implement stage-two recommendations in the agricultural extension
 

realm. Shortage of workers and inadequacy of training 
were seen
 

as constraints. An absence of extension subject matter
 

specialists was likewise seen as a serious problem. Finally, the 

lack of transportation and equipment was a crippling deterrent to 

effective extension at that time (Marvel 1978). 

The Government and the Mission continued over the ensuing months
 

to struggle with needs statements and organizational structures to
 

fulfill the requirements of agricultural research and extension in
 

the Jordan Valley. The deliberations all took place within a
 

multi-agency environment of agricultural organizations (MOA, JVA,
 

JVFA, JCO and ACC) and a growing, dynamic private sector; all
 

providing useful services and functions and critically duplicating
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some. It is to the lasting credit of GOJ and USAID that the
 

fields of research and extension were reduced to manageable
 

proportions 
for purposes of effective donor intervention. [t was
 

ultimately concluded that GOJ/MOA would assemble and deploy
 

limited 
technical but trainable personnel and considerable
 

contribution in kind and 
local funding for agricultural research
 

and extension in the Jordan Valley and that 
the Mission would
 

respond with additional 
funding, a resident team of agricultural
 

scientists and practitioners, significant provision of commodities
 

aind a comprehensive pa rtticipant t raining program. The Jo rdan
 

Valley Agricultural Services Project 
was horn during those
 

deliberations and, after required express.ions of 
interest and
 

bidding procedures, USAID Project Number 278-0241 
was awarded by
 

contract to 
Washington State University in 1981.
 

Projpc_§_t Environment * 

To better appreciate the project rationale, some background and
 

preconditions as they existed in 1981 
need to be understood.
 

Irrigated agriculture in 
the Jordan lalley represented a unique
 

asset. 
 The valley's relatively frost-free environment at 200-400
 

meters below sea 
level enabled it to supply vegetables to 

neighboring countries in the off-season. It also supplied most of
 

the domestic requirments of fresh vegetables citrus and bananas.
 

There had already been heavy investment by GJ and donor nations
 

in the valley infrastructure.
 

*Adapted from USAID Joint Project/Review Committees Summary of
 

1981.
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The long-range goal of agricultural 	development 
had been to raise
 

farm families working there.
 the standard of living of some 6000 


income and low returns on capital investment at the facm level
 
Low 


level. The
 
represented lost opportunity at the 	national 


and of the valley economy
prosperity of individual farmers 

to agricultural problems

depended on finding appropriate solutions 

faced at that time.
 

for which no
faced with many interrelatea problems

Producers were 

were a major
widely accepted solutions had been found. Low yields 

to market and the inability of
flow of produceproblem. Erratic 

meet quality standards of export markets were of 
producers to 

equal concern. All major vegetables suffered from combinations of 

insect pests and plant diseases. Those problems had been
 

the increased use of
 
intensified by limited crop rotation and 

by 


a more concentrated
 
plastic houses and tunnels where pests had 

impact.
 

cash
of veqetables grown as 
Crop production consisted primarily 

and export r arkets. Farmers had 
crops under irrigation for local 


the considerable winter
 
focused on a few selected cash crops 	for 


market demand. They had planted the same crops year after year
 

Delays in planting dates to
 
precluding desirable crop rotations. 


losses was counterproductive to
 insect and disease
reduce certain 


sectorsextension and service 
timely marketing tactics. Research, 


means of achieving
to find technologicalwere thus challenged 


demands were greatest.
when marketincreased productivity 
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Many aspects of soil and water management contributed to
 

Although most production came from irrigated
production problems. 


farms, total production was noticeably lower in years of general
 

drought, because less water was available for consumptive needs of
 

valley crops. Inefficient use of available water in differing
 

soil types, or inappropriate use in conjunction with various
 

concern. The
fertilization or cultural practices were areas of 

growing use of drip irrigation was leading to a build-up of 

in some cases of cver-irrigationsalinity, and there was evidence 

compounded by poor (Irainage. 

Pesticides, such as insecticides and fungicides, and other
 

many sources were available to Jordanagricultural chemicals irom 

Valley farmers. Government agencies had few resources to advise 

safety in application, orfarmers on appropriate rates, uses, 


proper disposal of pesticides. The only hard evidence on these
 

problems was an increased incidence of reports of pesticide
 

was also concern about the build-up of pestpoisoning. There 

water sources, dangerous pesticideresistance, pollution of 

and other side-effects el indiscriminate chemical use.dumping, 

for valley
Investment in new technologies had created problems 


There had been a flood of capital into plastic houses
farmers. 


and tunnels, drip irrigation systems and use of plastic mulch.
 

Much of the inflow was due to the plentiful supply of capital in
 

Jordan, the absence of taxes on earnings in agriculture, low 

returns on fixed-interest Jordanian securities, and exaggerated 

reports of the profitability of early investments in the new
 

needed on the advisabilitytechnology. Information was urgently 
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of further such investments and on the changes in operatinq
 

practices needed to utilize the new technologies most effectively.
 

In particular, the new technologies had highlighted the shortage
 

of skilled labor of the kind needed in more complex operating
 

environments. Skilled Jordanian nationals had been attracted to
 

Gulf states by high incomes. Jordan was importing many of its
 

laborer.- ind some of- its skilled per;onno] from Egypt. The 

inadoquate kno Iede of both fai'm m, n,ai o". andI workers in dealing 

with an increasingly complex agricultural environment constituted 

a serious constraint on improvement of productivity in Jordan 

V'ailey ar(jicul tute. That lack of knowledge was a key element of 

almost all the problems cited such as choice of crops, times of 

planting, control of product quality, soil and water management,
 

pest management, improving management decisions on investments and
 

operations and improving the caliber of labor.
 

Not all the problems of agriculture were within the control of
 

Jordanian authorities. The v.,lley had enjoyed its greatest 

comparative advantage in supplying fresh vegetables in the 

off-season to neighboring countries. However, such seasonal 

produce markets were highly volatile in price which was very 

sensitive to small changes in volume and ti-ijrg of supplies. 

The northern Jordan Valley was primarily a grain growing area
 

prior to the development of the water distribution system.
 

Vegetables and fruit, but little grain, was subsequently grown in
 

areas receiving irrigation water. The rapid switch to vegetable
 

and fruit production was accompanied by new technology and the
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introduction of numerous 
varieties of horticultural crops being
 

grown without prior evaluation under valley conditions. Pest
 

problems developed and pesticides and fertilizers were applied
 

without research data 
as to the best type, composition, rates 
or
 

timing. In short, research had not kept up with the needs of the
 

growers.
 

Research efforts were plagued by lack of equipment and supplies, 

m'npower, transportation, and communication. 
 Those conditions
 

resulted from a combination of inadequate funding and poor 

utilization of the funds available. 

Extension activities had suffered even more acutely from the 

problems listed above. 
 The Problem of insufficient staff, lack of 

Iog-istical support and supporting facilities, low salaries and a 

shortage of information needed to address urgent farmer concerns
 

had persisted so long that 
 the Extension Service's credibility 

with fa mr was l ow. The private sector had become the major 

advi sor to iarmers in introdIucing tecanol og ical change. While 

often helpf- l, bi ,s was in favor of the product being sold and 

very limited supporting services were provided 
for the technology
 

promulgated by the private 
sector.
 

There was contusion about what the mission of Extension could or 

ought to be. One view as;;erted that as MOA employees, extension 

agents' duties should include promoting government policies or 

programs to 
farmers, checking conformance of farmers to laws and
 

regulations on land, water or 
pesticide use, cooperating with the
 

programs of other govei-nment and non-government agencies, and
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actually assisting farmers in planning, p,-uducinq and marketing
 

their crops.
 

A second view, generally endorsed by international extension
 

authorities, argued that unless the extension agents' over-riding 
goal was to 
improve the farmers' welfare, agents would not
 
succeed in establishing the mutual 
trust needed for effective
 

educational programs.
 

Thus, it was into that somewhat tenuous and complex environment 
that JVASP moved in 1981 to commence work towar-d its stated 

mandate. 

Proiect Rationale * 

The general stated purpose of JVASP was 
to establish and
 

institutionalize a viable center capable oC developing and
 
disseminating appropriate agricultural technology for increasing
 

vegetable and fruit productivity in the Jordan Valley.
 

To accomplish this, the development and institutionalization of 
such an agricultural research and extension center was 
to take
 
place at Deir Alla, in association with at least three additional
 

sites, and 
was to service the entire teri.-itory below sea level of 
the Jordan Valley. The center would conduct applied research on 
key problems affecting vegetable and fruit production in the 
valley. Center-affiliated but geographically deployed extension 

*Adapted from USAID Joint Project/Review Committees Summary of
 

1981. 



22 

staff would work with researchers and farmers in identifying
 

relevant research problems and in extending research results and
 

other appropriate information in ways conducive to high adoption
 

rates among the agricultural clientele.
 

Priority areas 
for research under the project would be integrated
 

pest management, horticultural practices, soil 
and water
 

management, and production economics. 
 Extension effectiveness was
 

to be enhanced by the research conducted throughout the valley, 

on-farm demonstrations with cooperating farmers, 
and increased 

frequency of 
farm visits by extension workers. Technical
 

assistance provided by Washington State University under a
 

USAID-funded contract would include long and short-term advisors,
 

training for center-affiliated Jordanian personnel 
in Jordan, the
 

U.S. and third countries, and commodities and equipment to carry
 

out project activities.
 

The technical 
rationale for JVASP considered the improvement of
 

research and extension services vital 
to increasing and improving
 

crop production in the target area. Economic analysis found that
 

Jordan Valley agriculture was significant to 
the national economy
 

through production both for export and domestic consumption.
 

Jordan then had a comparative advantage in producing for regional
 

markets bringing significant returns to local producers. 
However,
 

pest management problems and inappropriate use of new technologies
 

were already having an adverse effect 
on production. It was
 

anticipated that the institution-building aspect of JVASP would
 

not cause direct revenue generation and would have recurrent
 

budget implications for the Ministry of Agriculture during the
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life of the project and after its conclusion.
 

A social analysis determined that the project would positively
 

contribute to the local economy, agricultural incomes, employment
 

opportunities, and the general health and well-being of valley
 

residents. 
 The USAID/ contractor administrative and
 

implementation mode was deemed positive for a number of reasons. 

MOA staff could relate to and cooperate over the long term with
 

Washington State University faculty members. 
 By involving WSU in
 

project design, the university would understand 
 and assume the
 

responsibility for 
project administration, content of research and 

extension, and the institutionalization objective. Finally, the 

project wou ld grant considerable autonomy and a h igh-profile role 

to the center's Jordanian project director. In the environmental. 

sense, the project was expected to have some positive
 

environmental impacts through extension efforts to triin farmers
 

how to use pesticides in safer, more efficient and effective ways. 

Ojetives of JVASP * 

The goal of the Jordan Valley Agricultural Services Project was 

to increase the Jordan Valley's agricultural productivity,
 

primarily of vegetables and fruits for local 
consumption and
 

export, by increasing farmers' access to improved technology, 

inputs, and services. The project purpose, in support of this 

goal, was to establish and institutional ize a viable mechanism 

*Adapted from USAID/WSU Cost Reimbursement Contract of 1981. 
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capable of effectively developing and disseminating appropriate
 

agricultural technology for fruit and vegetable production in the
 

Jordan Valley.
 

The general objective of the project was to provide farmers in the
 
Jordan Valley with the knowledge and skills needed to overcome
 

existing problems and to adapt to continually changing production
 

conditions. The achievement of the 
full potential of Jordan
 

Valley agriculture was deemed critical both to farm producers 
'ind to Jordan because of its important role in national economic 

growth and development. 

The specific objectives of the project were to: 

1) Establish an agricultural research and extension center in the 
Jordan Valley which would conduct applied research and extension
 

education for farmers relevant to their most pressing production
 

problems. 
The center would be so structured that it would
 

continue to function effectively after the project terminated.
 

2) De.elop innovative systems for identifying both short and long
 
term farm problems assembling the resources needed to carry out
 

applied research on 
these problems, integrating research results
 
with other relevant scientific information, and presenting the
 

results in a format which would extend knowledge and skills to
 

valley farmers.
 

3) Provide a functioning model of effective problem solving
 

research and extension which could (with minimum modification) be
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applied to all the research and extension activities of Jordan's
 

Ministry of Agriculture.
 

Exerted results *
 

In meeting the stated objectives, JVASP was expected to achieve a
 

number of desirable results.
 

2.)Provision of laboratories, land, vehicles, equipment, supplies
 

and other commodities required by those employed on the project
 

to perform the servi,,es enumerated.
 

2) The development of a functioning agricultural research and
 

extension center in the Jordan Valley, with three satellite
 

research sites and several demonstration locations, capable of
 

continuing a productive program at project termination.
 

3) Development of an administrative organization which would
 

delegate authority, responsibility, and budgetary control to
 

subordinate units, down to and including professional research and
 

extension staff.
 

4) The execution of applied research and extension programs
 

directed at the major problems of Jordan Valley agriculture and
 

resulting in the best practical recommendations.
 

* Adapted from JVASP Project Paper 278-0241 of 1981. 
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5) The training (to progressively advanced levels) of Jordanian
 

personnel who would be capable of carrying on an effective applied
 

research and extension program in the Jordan Valley.
 

6) An established program of at least 20 on-farm demonstrations
 

and a minimum of 4 center-farmer field days annually.
 

7) A significant improvement in the knowledge and skills of Jordan
 

Valley armers and in their confidence in MOA's research and
 

extension services.
 

8) At the end of the five-year project, leave in place a
 

successful ongoing research and extension program in the Jordan
 

Valley directed and manned by fully-qualified Jordanian scientists
 

and extension specialists.
 

At the termination of the project a fully staffed AREC would have
 

been established in the Jordan Valley. 
 It would have a productive
 

program involving research and extension at its headquarters arid
 

at other locations in the valley. Activities directed to solving
 

farmers' production prcblems would be coordinated and mutually
 

supportive. The staff, through in-service training, short term
 

technical training, and academic training, would be experienced
 

and capable of conducting research on constraints to production,
 

conveying results of that research to farmers, and providing
 

feed-back from farmers to researchers through extension personnel
 

so that additional research and testing could be initiated on 
new
 

or continuing constraints. The center's demonstrated
 

effectiveness should be such that it would be continued as a
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permanent unit to serve Jordan Valley farmers. 
 This center could 

be used as a model for the development of similar centers in other 

agricultural ar .*' in Jordan. 

Note: 
 It is important to note here that the continuing narrative
 

on project achievements reflects not only the mandate and levels
 

of support for JVASP as stated in the project paper and cost
 

reimbursement contract of 1981 but also the two-year contract
 

extension as recommended by the 1985 mid-term evaluation team and
 

as contained in corre!sponding amendments initiated in 1986 and
 

concluded in 1987 and 1988. 
 More will be said about this review
 

later in the report. Project accomplishments ace reported in
 

relation to the project design summary (logical framework) as
 

stipulated on September 20, 1981 and as modified or expanded by
 

the referenced contract extension.
 

Fulfillment of Project Goal
 

The goal of the program sector, to which the Jordan Valley
 

Agricultural Services Project contributed, was 
to increase the
 

valjey's agricultural productivity, primarily of vegetables and
 

fruits for local 
consumption and export through the enhancement of
 

farmers' access to 
inputs and services. Although JVASP's impact
 

on agricultural conditions in the Jordan Valley has been on
 

services rather than inputs, since the latter did 
not fall under
 

the project mandate; it may be stated that the sector goal has
 

largely been fulfilled. This accomplishment was to be seen in
 

trends in rising yields and increased production of horticiltural
 

crops in the valley under the assumptions that the Government
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continued to emphasize agricultural development in the Jordan
 

Valley, the project proceeded according to plan, that favorable
 

market conditions and irrigation infrastructure functioned
 

effectively, and that the agricultural environment was not
 

subject to any significant force majeure.
 

That such a trend did occur resulting in the expected increase to
 

the extent that the stated assumptions were accurate is evidenced
 

by the production of tomatoes, squash, cucumbers, and eggplant
 

far beyond the absorption capacity of the markets both domestic
 

and export. JVASP research on varieties of processing tomatoes
 

and on the TYLCV resistant Columbia variety coupled with
 

successful extension field demonstrations contributed to grossly
 

increased production and indirectly to overproduction in that the
 

assumption on favorable market conditions did not endure. The
 

Syrian market became less attractive due to difficulties in the
 

Syrian economy and the Gulf states pursued and achieved
 

significant vegetable production of their own.
 

Production of squash, cucumbers, and eggp]ant enhanced by JVASP
 

activities also eclipsed the market needs and overproduction
 

found those crops, like tomatoes, under the severe planting
 

restrictions of the cropping patterns policy enforcement. During
 

the sixth year of J2ASP, overproduction of potatoes also moved
 

that crop into the restricted planting category. In a word,
 

JVASP intervention was phenomenally successful in helping to
 

increase vegetable production and was forced to reappraise the
 

goal in view of a flawed assumption. Citrus fruits likewise
 

increased and ultimately also created a seasonal market glut.
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Banana production is supplemented by the importation of 
some
 

foreign fruit, however further expansion of local banana
 

plantations was discouraged by GOJ because of the excessive water
 

demand of banana culture, another inconsistency in the
 

assumptions.
 

In response to this production picture and its corresponding
 

marketing difficulties; JVASP began to identify, introduce and
 

demonstrate a variety of alternative vegetable crops including
 

fennel, lima bean, red cabbage, kohlrabi, broccoli, Chinese
 

cabbage, celery, and lettuce. 
 Certain of these were ultimately
 

cultivated commercially and at contract end fennel, red cabbage,
 

Chinese cabbage, and lettuce were enjoying significant domestic
 

markets while kohlrabi, broccoli and celery were also but less
 

f'requently seen on retail stands.
 

JVASP likewise became involved in alternative fruits such as
 

guava, papaya, chirimoya, improved dates, avocado, and low-chill
 

peaches and nectarines. This activity was, of course, of much
 

longer range. Nonetheless, improved guava and chirimoya were
 

being seen in the marketplace by 1988.
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Accomplishment of Project Purpose
 

The stated purpose of JVASP was 
to establish and institutionalize
 

a viable mechanism capable of developing and disseminating
 

appropriate agricultural technology for vegetable and fruit
 

production in the Jordan Valley. 
 This purpose was to be
 

fulfilled by 
one applied research and extension center and three 

substations staffed and operating at project end. The center was 

to be functioning as an important and integral component of the 

agricultural development effort in the valley. Trained extension
 

personnel would be providing research results and other technical
 

information to farmers, at least 50% 
of which would be using
 

improved technology, cultural practices and nanagement techniques
 

(Project Paper 1981).
 

The Deir Alla Agricultural research and extension center with
 

three substations at Wadi Al-Yabis, Abu-Habil and Karam'-
 are
 

staffed and operating adequately with the necessary land and
 

facilities. The technical capability of staff is 
as high as can
 

be expected, given the initial competence levels, and reflects
 

both the long and short term participant training provided by
 

JVASP and extensive interaction with WSU expatriate advisors.
 

While the entire expatriate scientist component had departed by
 

August of 1987, considerable research and services momentum
 

continued through the remaining life of the project. 
 In fact, a
 

great deal of attention and recognition was focused on the
 

accomplishments of JVASP during 1987 and 1988. 
 Whether the
 

current 
level of activity can be sustained on a self-directed
 

basis once the entire expatriate presence and associated support
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funding are no longer part of that activity will depend on a
 

Ministry of Agriculture commitment of a realistically
 

substantial budget toward the annual operation of the center and
 

a clear institutional arrangement to access the advisory
 

expertise of doctoral level research scientists, whether
 

Jordanian or expatriate.
 

The center and its substations certainly function as an important
 

and integral component of the agricultural development effort in
 

the Jordan Valley. The evidence is clear that IPM research, so
 

successful with spherical mealybug 
on citrus, now shows promise
 

with respect to whitefly, broad mite and brown mite 
(Harwood 198i
 

and Tan igoshi 1987). Soils and water research, found to be weak 

by mid-term evaluators (Krezdorn et al 1985), gained notable
 

strength during the 
contract extension period with the completion
 

of soil 
chemistry, plant physiology and irrigation laboratories,
 

reliable diagnostic work on soils and plant tissue, and 
important
 

field work on micronutrient deficiencies, fertilizer
 

recommendations, and water requirements and quality (Tamimi
 

1987). 
 New vegetab a crops field work at Karameh, Deir Alla and
 

Abu Habil gained recognition in recent months (Bienz 1987)
 

ond citrus and grape work at Wadi Al-Yabis and other locations
 

is notable (Fucik 1986 and Larsen 1987). Diagnostic work in
 

plant pathology and nematology was successfully executed at Deir
 

Ala and Dahart Ramel (Altman 1987). Outstanding virology
 

research, diagnostic services and management recommendations were
 

accomplished on citrus, potatoes, tomatoes and cereal grains
 

(Skaria 1987). And finally, important economic analyses and data
 

banking were sustained by the Deir Alla economics/statistics
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compuLer center (Rodewald 1986).
 

The organized research program for JVASP was initially developed
 

to address the major identified problems of the Jordan Valley
 

farmers. 
 These problems centered on plant pests, soil fertility,
 

horticulture, and economics. The objective of the project was to
 

conduct appl ied research on integrated pcot *ajiaq.mcnt, nil] 

water management, hor~icultural practices, and economics of 

Iroduction that be 'y the extensioncould used staft. Research 

wa:s to be conducted at the Deir Alla Station and three 
field
 

stations located throughout the Jordan Valley. The technical
 

assistance team assembled to address the research problems
 

reflected the priority research concerns listed above. 
 The
 

initial team consisted of an IPM Specialist, a Plant
 

Pathologist, a Soil Fertility Specialist, Extension
an 


Specialist and an Agricultural Economist. The research program
 

begun in 1982 was such that it could be accomplished with the
 

minimum of technical equipment since the equipment order was not
 

placed until after the team arrived. The research program
 

included identification and verification of plant pests and
 

diseases related to economic crops and fercilizer trials for NPK
 

requirements for tomatoes. The major outputs of this initial
 

effort were the production of a Soil and Water Management Guide
 

for the Jordan Valley and the commencement of an effort to locate
 

tomato varieties that were either tolerant 
or resistant to the
 

Tomato Yellow Leaf Curl irus (TYLCV) identified as being the
 

most serious economic pest in the Jordan Valley.
 

During the 1983-84 
season there were a total of 37 research
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projects, not including varietal trials or evaluation trials. 

These efforts were the result oI meetings held among farmers, 

extension agents and the research staff. Research included tests 

for growing virus-free seedl i ngs, tomato and cucumber 

interplanting plus insecticide as a means of limiting the damage
 

of the TYLCV, soil sterilization under plastic covers as a means 

of controlling soil borne diseases, a survey on citrus virus, a
 

continuat.on of the work started in fertil izer requirements, a
 

start on water requirement research, the beginning of 

introduction trials for vegetables new to the Jordan Valley, and 

the introduction of tropical and subtropical fruits for 

experimental purposes. 

Research that was begun during this season ultimately res"lted in 

several major outputs. Among these were the introduction of the 

Columbia tomato variety that proved to be tolerant to TYLCV.
 

This variety was recommended to farmers during the 1984-86 seasons 

after the cmpletion of field tlrialas and farmer demonstrations. 

New crops tested at the research station that sen.jon included 

broccoli, fennel, and red cabbage. During the 1983-84 season,
 

spherical mealybug was identified as a major pest on citrus in
 

the Jordan Valley. The IPM section at Deir Al.la launched a 

biological control program with the help of specialists from the 

United Statez Department af Agriculture. This effort led to the 

control of this pest at the end of three crop seasons. 

In the 1984-85 crop season there were a total of 29 research 

projects started or continuing from the previous season as well 

as work done in support of extension and research by the economic 

http:continuat.on
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and statistics section ei JVASP. Part of the horticulture 

program continued to be the evaluation of new vegetable and fruit 

varieties. New research of particular significance was the start 

of an effort to extend the season for growing crops under plastic 

in an attempt to increase farm income and to decrease the farmer 

rel iance on the traditional plastic house crops. En that 

research, crcp harvest wa; timed to coincide with the peak market 

price. The techniques employed in the effort were the subject of 

station f ield d aIiy:s utr in,.! the I 1 l '-'l nq 'rop season. 

In the 10, ,-ii, crop season there were 24 research projects new or 

ongoing. These included new I PM research programs for spider 

mites on vegetables, a continuation of wat e r and fertilizer 

requiremneit experiment; on :;everal veqetabls, an evaluation of 

new low chill fruits, introduction of new vegetables (lima bean, 

sweet potatoes, ondsnap peas) to the list of vegetables being 

tried as alternative crops;, tthe identification of several 

serious, vitclocly problem:; in citru; and vegetables and the 

initiation of ,tltorts to twi't ,5 th esp problems through ttie 

,ir' iviI w, ,A Pro1 ,,i'; '.' i" t )(Itc:i 'at thl'l,' }::t Pb ['b o kel 
dirrvoloft rn irnlq!K rojct, The subsectuent'lorq "n the 


accomll i:;hments ec the viro"t qy section at JVASPI led to the 

production of s ix technical reports in international, journals and 

several exteni:;on rt- sheets in both Engl isl and Arabic. 

As noted in the mid-term evaluation, the project had research 

underway in all the areas identified in the Project Paper but 

the evaluation noted that there were not research reports from 

the first three seasons. This problem was addressed in the 

subsequent product i on setasons as resu lts of earl ier research were 
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verified and became available for adoption. The work on tomato 

varieties tolerant to TYICV begun in 1983 resulted in farm 

demon-trations in the 1 8J-M.;eason and extension circularan 


e-XpllainiW J th'e naq C1i n,1 regri iornent. to r grow ing 
 the seedlings 

and fnte~pl nt n( toprlit tip; with cucumbers. rIhe research 

into new tbl,-, 'r)p:; !et Jor'dan Valley resulted in farmer 

adoption of five new crop.; by project end; namely broccoli, red 

cabbage, fennel, brussels sprouts, and celery. For each of these 

an extens ion ar iproduced in Arabic and distributedci rcn .a:; 

Inn g stq it ion I i old da iiyrii tlle 1981h--86 and 1986-87 seasons 

WhichieOa turCl some oF 11 of thes(- crops. A list of publications 

by year is included in the this report. In 1983 and 1984 three 

reports each year were produced in English. In 1985 two research 

reports, two economic r,port :;, and a series of Income and Expense 

,;tatement:; for 2 1 rI.; it) ,ot h Engl ish and Arabic were produced. 

The I n o rod Ixperrs.' it 1iio1mrlr s worr part of the Farm 

r iar111.s(14rlll('Ilr .;;r i f-:; tlbit -,*.'o; rp t, ed each year and to which crops 

were added as i nformition became available from farm surveys 

and rese,lrch reports. The series included all of the fruit crops 

and all the carea i crops; grown in the Jordan Valley as well as 

aII the no"'.,' vogot ibe!,.s ijt rII,dlrc<.(ir. To the extent that those 

veqe table ; c(ml,.d be(- rows iir, do plastic, a report was prepared 

for each of those crops. In 1986 three technical reports were 

produced, two on virtiro,.; and ono on I PM. In 1987 a program was 

launched to tran-,er the totii:al information available from 

project work into extin!., .r,'t :;bets. By project end, 45 fact 

sheets had been prodtuceId n rth Eng lish and Arabic. 

During the two seasons prior to 1985-86 JVASP had experimented 
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with means of produci nqv2 i ::- I re tomato seedl ings us i ng muslin 

fabric or covering tunnel seed beds. The success of this 

technique as used on the D)eir Ala Station was responsible, at 

least in part, for commorial nurseries in the Jordan Valley 

adopting isimilar mthms: PIpsluc inq virus-free seedlings for 

farmers. This roearch w:; 1.rt of the worl to develop a method 

of qrowinr tomatoes that would solve the TYLCV problem. The 

success of the research initially, and farmer demonstrations 

eventual ly, demonst ratrd a marked increase in tomato production 

when virus-f -(. :w .ll in:: ".n us5(&. The result was 

;particulotrly st rikini; ,h.: I{,V I ,rant varieties were used. 

il, mipit i, :t thi ,l- i nq leisvq virts free at transplant 

time was demonstraWte, with the Columbia variety which was TYLCV 

tolerant but would show the isla 1 symptoms if the seedlings were 

not produced under eondiVi in: that led to the seedling being 

virus free. The conditions that were most likely to produce a 

virus free :;eedl ing were i thr on enclosed climate controlled 

green hoiuse or a1 musl i 1 coveroil a ea. 

Research being conducted at project end was a continuation of 

the work started ear] ior :oncentrating on the problems of the 

Iarmer;. The r,.:o.:-:h .,ns 'it.r requirements continued as more 

crops , ore ,ldd t" t tdqk:. The IPM program started on spider 

mites continued in an at.temlt t. identity mite predators that 

would do wel l in iord nji VsI conditions. The virologyoley 

program in citrus wa: devlopsng ,i virus free nursery stock that 

would become the uoundat isn . .,'k tor a restock program, 

replacing current citru:; orchards, infected with several viruses 

with disease-free trees. Work in vegetables expanded to include 
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varieties suitable fo r nmmerc-ial canning. As mentioned above 

the Economics and Statistics Section regularly produced Income 

and Expense Statements for all crops grown in the Jordan Valley. 

pe.''c;c'(lai1 i t :"I I I ""o:; bul t )M, "m;' liO ent a I the growth and 

-integrat ion I the i- i. in .rdan Vlle y agricultural 

ove, 1opijlle tt '' I ( It !, II i1,'te -1n Im(i/ hs. The cirrent Jordanian 

, VA:;I' diieitot has ben, except ional Iy capable in building 

l inkages among t-he ,ordan Va Iley MOA Directorate and the 

several parastatal organ in:ticn:; such as JVA, JVFA, JCO, ACC and 

AMO. The curent- VA;i Mo! an Party has worked hard to bring 

clit Iro.,i c rptit i( t cotd ,, M-OA/!VAS P and the iniversity of 

.aiodan/' aculty of Ag-ricultu-re. The other consideration is the 

VASP extension ef fort which has grown in both stature and 

accomplishment:si rrng the post year and a half in response to 

the VASP1 o tontdd contract mndi te.. 

.VA:;, trainedu (Xtexi: ion puc',"cnnol consistently provide research 

resulit; and other t oc:htol] I . I in f ormnati on to farners. The 

shortfalls i(entitied ly theh mid-term evaluators have been 

largely re od i,, by A ,,n<.it i it enflort to train, support, 

equip and provide adluc itinn: t materials for the extension agents. 

loe-pit., the r c,bsce n! :.:ten:.in sulj ect matter specialists in 

tae orqaniz;ition, Ils t;t- intract-ion between extension agents and 

rescarchrs throiqh 'wekiy t r ,ing events and exchange of ideas 

has resulteil in " mor. unified itnn credible educational response 

to faimer' ; r ci Ilo :;. i 1 i: c: p:apabi I tins of the 

center have tspondr: l wel t (.::xtension agents ' field concerns. 

All extension a rints r- mci c', most in self-drive diesel 
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pick-ups. Agents have I ield of. ices dispersed north to south 

throughout the val Icy which have been modestly equipt with 

program needs by JVASP ( oumaps 1986). 

One extension supervisor pursues Master's study at University of 

Alexandria and two extension agents study for the Diploma at 

University of Jordan. A second extension supervisor attended a 

JSI)A/OICD) short course at University of Wisconsin with a guided 

field experience at Washington State University. Three other 

extension aglents gainod similar experience at Missouri, Wisconsin 

and Washington . 1ttto Un ivoi:; i -:s. Two agents attended training 

at the Agirisa lt-urtr l Vni,'.,ity in the NetherlanL s. Operating on 

,a modi i ed T&V oxtiiu-,ion s;y;tom, all extension personnel attend 

in-service training one day weekly. Instruction at these events 

is by JVASP/MOA research, University of Jordan, and WSU/TDY 

personnel . Certain events are organized on a workshop model. 

During the JVASP extended contract period the Chief of Party was
 

also an Extension Specialist. Thus continuous insight into th-, 

neeas of agents was exerci sed. Emphasis on extension 

ef Iect i ven(,:;s I Ik owiso :hatpd the k i ncds and work p] ails of TDY 

technical ass i stance. TDY personnel in plant pathology, 

vegetable hortic'ul tare and frui t trticulture spent one-third of 

their time in extLns ion ;advi;ory worV. TDY's in pesticide 

education, weed sciencc, aqricultural information, audio/visual 

reed ia, and teaim-br ii di n executed f ul 1-time extension assignments 

while in country. As a result of this intensive input, 45 

extension fact sheets were publ ished, three video cassettes were 
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produced on pesticide use and virus disease management, a weed
 

control manual was published, and extension agents basically
 

trained in a/v media were able to respond to the design of the
 

subsequent USAID/CTTA Project (Youmans 1987).
 

Meanwhile, extension agent-, were equipt with magic boards,
 

bulletin boards, basic office furniture, flip charts and stands,
 

and VCR/Monitor video equipment. A video cassette library was
 

developed at Deir Alla, ,nd as a 
result of a/v training, JVASP
 

overhead projectors, slide projectors, movie projectors, cameras,
 

audio recorder, and synchronizer were made available to agents oi
 

a loan basis. An extensive field demonstration program was
 

mounted and the extension presence at several impressive field
 

days and exhibitions was notable. At contract end, two JVASP
 

extension agont:s and four JVASI' researchers served as trainers 

for a nationwide extension short course conducted by the Jordan
 

Highlands Agricultural Development Project. The single
 

constraint to a comprehensive extension education program by
 

extension agents is the continuing and excessive demand on their
 

time for regulatory activities associated with the cropping
 

patterns enforcement program (Youmans 1988).
 

Beyond question, more 
than 50, of Jordan Valley farmers used
 

improved technology, cultural practices and management techniques
 

in agriculture at the conclusion of 
JVASP. Obviously such 

improvements derived from a variety of origins. In such areas as 

plasticultur-e and drip irrigation techniques, the private sector 

most certainly played an important role. Nonetheless, there is 

early evidence ol p1ast ieulturi and irrigation research at the MOA 
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Deir Alla directorate and more 
recent work at the University of
 

Jordan farm. 
 JVA has made technological contributions, and the
 

other parastatals have certainly earned their share of credit for
 

Jordan Va I ley dev I opmo.nt ' hi:; verifiable indicator is thus 

somewhat less than appropriate. 

However, it may he safely stated that JVASP contributed directly
 

and importantly to improved pest management, fertilizer
 

applicationf;, virus di.;aoa.;o mnaqement, water efficiency, crop 

varieties, new crops and data management; and that more than half
 

of the valley farmers have used and benefited from those
 

innovations.
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Achievement. of Project Outputs
 

As described in connection with the accomplishment of the
 

project purpose, an applied agricultural research and extension
 

center was established at Deir Alla and was moderately
 

operational at 
the end of Washington State University's 6.5
 

year intervention. The Ministry of Agriculture generally
 

provided good support, to the extent that their own resources 

pormi tted. Oper;tii nq ,infl-r :;evore constraints in personnel and 

!inance budget ani h.vini ,xpc. rienced intermittent commitments 

ton German, Austrakian and other American projects, MOA 

seriously ta':ed their capability to provide adequate budget and 

personnel tc the satisfaction of all project sectors. Thus, 

the assumption that r-OA would contribute to adequate budget, 

transportation, facilities and qualified staff has been 

fulfilled, albeit to a relatively modest degree. It is 
to GOJ's 

lasting credit that MOA did in 
fact fill 80% of the JVASP
 

management, research and extension positions by project end. 

In the above regard, ten l,.;c. level agricultural extension 

agents were scneduloci for the project and 13 were appointed and 

deployed. 
 While a Jordanian extension training specialist was
 

not appointed and the four extension subject matter specialists 

did not survive the various personnel shuffles, researchers
 

assigned by MOA to the integrated pest management numbered 

three M.Sc. 's and two()ip.Ag. 's. This force was far beyond the 

single IPM researcher called for in the project paper. One
 

national soil and water researcher was requested by the project
 

paper, while in fact four M.Sc. 's were appointed. In 
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horticulture the project requirement for national researchers 

was one, and MOA appointed three M.Sc. 's. Eight research B.Sc. 

associates were, roqu i rI uiide the terms of the project; twelve 

were provided. A production economist was also called for in 

the in the design. While that appointment was never made, two 

associates at H.S;c. level were deployed to the 

economics/statistics unit. Finally, the national project 

director post wa; I i llod by several successive appointees. The 

last director was an M.Sc. who met most of the qualifications 

and adequately executed many of the stipulated duties of the 

pos iti on.
 

In summary, MOA on halance exceeded the specified appointment 

ot personnel to JVASP. Wnile there was personnel turnover it 

was not excessive, at least during the last two years of the 

project. The acidem ic qual if icrations for national personnel 

were not met simply because they do not exist in the Ministry. 

The lack of Ph.D. level researchers was partially offset by 

the provision of additional M.Sc.'s and B.Sc. associates. 

Thus, the project fared as well as could be expected. Whether 

the personnel in place at project end will be maintained in the 

valley by MOA, whether they will advance in self-directed 

research, and whether XOA will provide the necessary budget to 

do so was not. iscertainable in March 1988. 

Research sites associated with the l)eir Alla research and 

extension center were developed at Wadi Al-Yabis, Abu-Habil and 

Karameh in fulfillment of the project mandate. Those sites had
 

long been operational by project end. Organized research
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programs were conducted systematically in the three areas
 

identified as major constraints to production. Those were
 

plant protection, production management, and soil/ water
 

problem; VUtension rAntn vi:;ited research sites frlequently 

and interlaced with r.eijcher; at least once weekly. The
 

finding:; of ,VAS;' research and field work were relevant and 

useful to farmers. Several accomplishments of the JVASP
 

research program were of significant importance to Jordan
 

Val ley Agriculture. 

In iw'cordnce with the IVA;' project design, laboratories were 

established at the Deir Alla center, equipped with modern
 

research equipment and staffed by MOA to the extent personnel
 

rescre.s were availabhle. M.W. investigators headed up the 

labs, assistoel by .c(. '.:-;Oecrtes. laboratories were 

operative for soil chemistry, tissue analysis, irrigation,
 

plant pathoJlnocy , ontnmoloqy, virology, fruit horticulture, 

vegetable horticulture, and statistics. laboratory and office 

space for the development of those facilities were provided by 

the Ministry of Agriculture. 

The extension farmer demonstration program, noted as a weakness
 

by the mid-term evaluation team, was greatly strengthened
 

during the last year and a hall of the project. During the
 

86/87 growing season 02 on-farm and on-station demonstrations
 

were conducted by extension agents, followed by 69
 

demonstrations during 87/88. The program thus exceeded the 

verifi able indicator of 2( dlem nstratiols annually. 

Demonstrations were conducted on recommended varieties of 
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tomatoes, potatoes, newly introduced vegetable crops and wheat. 

It is felt that adoption of virus-resistant and suitable 

varieties of processinq and frsl, tomatoeq, national 

sufficiency in potato:, prodc, ion and mark, uing of new
 

vegetable crops, and proq-o.ss toward national sufficiency in
 

cereal grains were all enhanced by the JVASP extension
 

demonstration program. 

In the JVAS;P farmer extension education program each extension 

.,rkor Attainerod A roe ul r workinq relationship with 25 primary 

,contact ta rmerr;,. Bey'ond those cooperating farmers, extension 

wsrk, rs ma:,r, t arn , ,r,. , t, ,l workload of 377 contacts twice 

annual ly. With the exception ot the one-day programs mentioned 

horeafter, the preponle:,Ant exrtension contact mode was the 

individual trrm,'h,'m visit. ,spite training and encouragement 

in group And multi-modia c xt ens ion program methods, extension 

agents held tenaciouslv to the (direct farmer contact mode. 

This was partial Iy fueled by the obligation of extension 

workers by MOA to make croppinq patterns verifications twice 

yearly on each farm. The latter was such a time-consuming 

involvement that agents; pref erred to dispatch their direct 

contact extension chores At the same time. The mix of 

'at orcemerit and ,tn in vrr! IH not mhance the quality of 

the 1lattor and l ik,,l hinler, the earl Iy adoption of group and 

nulti-mr i, m(ithrts ly points. However, the project did comply 

with its extended contract mandate to train extension workers 

in teambuilding, notwoirnin, and farmer involvement in 

extension prorrmr:inq. ;z U,, i analysis, self-drive 

vehicles enhanced farmer contact beyond the indicated project 

qoa] and beyond the findings of the mid-term evaluators. And, 

http:proq-o.ss
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should the MOA decide to rel ieve extension workers from 

reguilatory task tie y r r thoroughly trained in the dynamics 

ef alternative extension methods. 

The project mandate ,l led for t he eecution of four days 

annually of ibit i (m;'fi (ld days on and off thei)emnar/exh 

stat ion. During the (-ontract extension that goal was 

adequately achieved. An educational presentation of the types 

and et;; (iharacteria ] teornitc vegetable crops was held on 

stat ion and on .liddi [iim; in ,atrly 1987 with 300 persons in 

attondance . A tomato amd tr~ipi, two-day seminar held atwas 

Deir A!la onin mid 1987 attended by 700 persons and broadcast 

nationa i tel cviion. A wl: long exhibit was held in late 1987 

at. which JVA::P servir.-s ind prodlucts were amply displayed. The 

exhibit wa. vi lw, ' ,: '.!yitor:m. At the end of the year 

a gqrpe id I :it tir-.. I a': .am held at University of 

Jordan farm with i', ;, [ oif,,nt:. A forestry day was held at 

ha)rat Amre l in ,linaury 'c; with 90 tree planters taking part 

and a two day station nminar exhibit on citrus and vegetables 

wias held in iulratOeir Alta attended by 600 persons 

and again televi.;ed ,,t 117. All those events were held 

jointly by re:;earch and e::ten!sion personnel. 

Research ind extension publications at a verifiable rate of one 

per !-cientimt per year wore an o:pected project output. 

Mid-teri eva 'iat rr,. ha' 'utpiitu seriously deficient in 

mid 1'., alt-heur;l ;m:;ul I ii. recognition may have been lent 

to the several ,IVASP papers which were then in manuscript form. 

Nonetheless, extended contracyt advisors, national counterparts 
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and TDY personnel addressed the issue very actively with 

prol i fic re:u I ts. Hetween June 1987 and March 1988, a series 

of 45 extens-ion fact sheet., one weed control manual and three 

video f i , on P .4m tn Ih (.H 1u:; and potato virus 

di neaoe I in I: th. , I po;t i i(les were publi shed and 

;, reduced. Hy F ry ) .;, the pesticide education video 

had been t-lvi;ed nit iora lly and had become the principal 

technical sub jit ma her for both the CTTA Jordan Valley pilot 

project ind Iotr th IIAI)l' e;.:ton ion short course. The fact 

;heets and ,ed minl ,i had found acceptance nationally, 

regional 1%y and overseas 

The JVASI' project paper, ;t:; corresponcling cost reimbursement
 

contract with Washington State University, and the several
 

amendments- thereto called for 435.8 total person months of
 

technical aTs taoe. 
 This level of support was met by the
 

inte rvent ion.; ni IIonq toerm 
 o >:pa -riate advisors, short-term 

experts (Ti''s), local hire employees of the project, and campus
 

support personnel.
 

Dr. Gardner Shaw was the first Chief of Party and resident Plant 

Pfatholoist ,h, arricod in ordan on June 
14, 1982 and ended his 

tou on Octol,r.r I', 1 '.0. Dr.. ;haw held a Ph.D. in botany and
 

plant piatholoqy Itrom Univer'sity of Wisconsin. 
At the time of his 

assignment to JVASP, he was Professor and Plant Pathologist at
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Washington State 1Universit1' who had previously served as Chief 

Agricultu ra1 i s t on the Un ive r:ity of Jordan Project and as Plant 

Pa thIlogist at ,'hI in Zc.i With Shaw. Z1f, land. JVASP, was
 

responsible for the implementation and administration of 
the 

project for the f irst sixteen months and concurrently advised and 

in iticatel uIatrch p1 an. n plant paIthology. 

)r. P o,t 1. Il,,.'r',, i'.nt,-I.,l ic ; ot, was an early specialist in 

intogratod tin:I man1)(.!-men, . I -ca rrived September 1, 1982 and 

depa rted Jordan (ni July 19, 1986. From mid-October 1983 until 

hi, depar'tilrc, iiarwornl doubled as Chief of Party along with his 

!ii inut i .,. With re:;poct t~o the latter, he initiated and later 

Ivi:;et(I key. 
toe ur ' in (ntomoloqy, biological control of insect 

pests, and in vegetable horticulture. Dr. Harwood held a Ph.D. 

in entomoloqy from University of Illinois and the rank of Professor
 

and Chair at. Washahinrgton State UIniversity prior to his service 
in
 

Jordan. He had vorkel in i Plak and was Chief of Party
lotkistan 


in ;udan on a Il i. nttn,ftiional issignments. 

lr. Goiz Jon Podowa id, Aqriicil tural EFconomist, arrived on the 

project SeptembeVr 7, 1).82 andt ended his in-country activities on 

June 28, 19P6. lie then became a WSU international faculty member 

a7sum ti1e Cao:; ('[ordin1nat-r role for JVASP in January 1987,1Ig 


and traveled to Jordan frequently thereafter in that role and 

also as TDY in economics and statistics. Dr. Rodewald held a PhD 

in agricultural economics from University of Illinois and served 

with the Economic Posoarch .er.vices/ISDA at Montana State 

University, Oregon State University, University of Illinois and 

Washington State- I niversity in that capacity. Prior to his 
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service with JVASP, Dr. Rodewald had worked in Jordan, Kenya and 

Turkey. With JIVAS 1',his principal focus was in production 

economics.
 

Professor A. 
irving Dow, Soils and Irrigation Specialist, arrived 

in Jordan on September 17, 1982 and worked in his discipline with 

JVASP until mid August 1983. Dow was Agronomist and Extension 

Sail Scientist with Washington State University at the rank of
 

Extension prooessor prior to his service in Jordan. 
He held an 

H.Sc. degree in soil sciences from Washingtcn State University and 

was widely publ i'shed in hiis discipl inc. With JVASP, he produced 

the important An Wi ator;oil id Manual for the Jordan Valley. Dow's 

prior international e>:-urienec' was in the Soviet Union in 1972 and 

1974.
 

Dr. Harry Cosgriffe, Agricultural Extension Specialist, served 

two six-month ass ignments with JVASP between October 4, 1982 and 

February 15, 1984. Dr. Cosgriffe was a Professor of Adult and 

Continuing Education at Washington State University and had 

earlier served as Professor of Extension Education at University
 

of Jordan. lie held a Ph.D. in adult education from the University 

o Chicago Ar .d .'), - i :a ; i I important extension 

administrat ion pns:.;it ion:: at !w.o American universities. His prior 

overseas ox -rienn: hit been in Greece, Jordan, Iran, India, 

Thailand and Ph iippine:;. With JVASP, Dr. Gosgriffe performed 

vital orqaniz;ationa I and instructional work among project 

extension agents. 
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Dr. Richard Phillips, Citrus Horticulturalist joined the project
 

in early September 1983 and worked until February 15, 1984. Dr.
 

Phillips held a Ph.D. in h",rtic:ulture from Michigan State
 

University and was worki nq As a horticultural consultant based in 

Hawaii fo lnwinq rnmp ous Irivato sne'tor and univeris ity
 

involvenments . Former ove r:ea, experience was in 
Latin America,
 

Australia and lew Zealand, and Spain. His service with ,]VASP
 

produced suggest.tions for an ongoing program in the production of
 

citrus, dc.id nu, fruits and nuts, and tropical and sub-tropical
 

fruits. He also initiated a weed control program in cit-rus. 

Dr. John E. .ucik, Citrus Horticulturist, commenced his JVASP
 

assignment on December 28, 1984 and worked until 
late August,
 

IOR6. Dr'. F'ik lid his I'TI.1. at University of Ellinois in 

hort iculture, a-ironomy and ho, a nyv. He had worked at the Texas 

AlI nii 
,;i,. itru:; enm r aoe: I6,( wheore he was Professor 

and Htorticulturist. Consi lerable overseas travel had been part 

of his backqround. With ,VASP, Dr. Fucik expended considerable
 

ef!fort and ex>,,rtie initintin,! long-tern fertilizer experiments, 

testing herhicideis, and cnornt. inq surveys on citrus nematodes 

and insret:;. Ho iko'wl:o olped begin a citrus improvement
 

program, estal ii:;hod a waL.r requ i rements test for bananas, 

initiated work on avocado variety and rootstock testing, and 

developed a re:;earch organization for citrus, subtropical and 

other I ruit. 

Dir. Yusuf Tamimi , SOl fcif nti st, began his work in Jordan on 

September 1, 19H5 and departed in late August, 1987. He had a 

Ph.D. from University of Hawaii in soil fertility and was 
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Professor of Soil Science at that same institution prior to
 

workinq with W'A:;'. Dr. Tarmimi was likewise visiting professor at 

Purdue inivers ity and had worked at iniversity of Jordan on a 

previous as; ig;nment: in the tiddle East. Other overseas 

e:periences were in -;outhea,:t Asia and Australia. On the project 

Dr. Tamimi mod signifi:a nt gains in operationalizing the soil
 

a nalys;i1, !; U' A lysis, and irrigation laboratories at Deir 

AlIa thrrnui h traini st , lrbnrat ry equipment acquisitions, 

Andl re:;ea. art iviti 4;. Il, lIatLer included work on NPK and 

micronut"i nt requi.rements for selected crops and trees and on 
the
 

improvem.nt of water use efficiency in irrigated agriculture.
 

Dr. Mani Skaria, Plant Virologist, joined JVASP in December 1984 

and departed in late August 19H6. Dr. Skaria held a Ph.D. in 

plant pathology from Purdue iniversity and was formerly a 

post:-dot ra, research ,ssnwite at that institution. He also had 

previou:; r':.:;".r n-' s in mployee n! the University of Jordan and 

in priv.ta ainl ,'!mic work in India. At JVASP, Dr. Skaria 

,.vlop o .":sAt ilo vi r lo , la onratory at Deir Alla, trained 

,iordanian personnel to operate that laboratory including the ELISA 

tLechno]o(fvy, cenncted resea rch on citrus, tomatoes, potatoes and 

ereals;, and made important ex:tension contributions. Virus and 

vi ru;-l ike d ias: survey work was a critical focus of his work as 

was the important citrun improvement program. Dr. Skaria then 

joined the stall of the JVAS -supported ELISA sub-project for the 

production of virology resea:ch mater'ials and will continue those 

efforts through August 198S. 

http:improvem.nt
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Dr. David Youmans; became Chief at Party and Extension Spec ia list 

with JVASP on September 1, 19R6 and concluded his work on March 

31, 1988. nr. Youmans held a I).Ed. from University of the Orange 

Free Stato aid wias l>:ten;ion Prnlessor at Washington State 

Ilniversity aiddL ten s ii Sion on Lesotho Farming Systems:Special ist the 


Research Project prior to his 
arrival in Jordan. Other relevant 

overseas experience bridging 33 years was in Colombia, Brtazil, 

Bol.ivi a, Argentina, Uruguay, Egypt, Gaza, Mexico, and Cameroon. 

ie was also., A , ;t I,,turer at National University of Lesotho and 

Urnivesz'-ity.t rlan. With jVA.P, he assumed the in-country 

alminitrat v, rsrniibil .t' fwr tr',hnical assistance, fiscal 

managmont cnmmnditie: acqui.sitions and training programs of the 

project . n the o>:tension advisory realm, Ur. Youmans supported 

the exten;incn organization with expertise, equipment, and training 

opportunities. le negotiated a TDY roster with a third-time 

exten:;ion commitment by ,gricultuial specialists and a full time 

extension commitment by experts in weed control, pesticide 

education, aqricultural information, audio/visual media, and team 

building and networkin . Some 415 extension publications and a 

pesticide management casset te were produced, and a viable T&V 

extension orqaniz-ation was doveloped. 

An iinpren.:ivo 'TI'[ ( ohort-tim c rnsultant) roster was developed 

and engaged for ,JVAS P activitips..< at every stage of the project. 

While their individual accompl i shments will not be detailed here, 

their names and task descriptions are listed in chronological 

order. 

Dr. Bernard Pollock, IISAID Senior Horticulturist, worked on the 
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composition of a vegetable procuction manual for extension agents 

and farmerf; in Nov/Dec 1983. 

Dr. Dale Moyerdirk, ,2DA, worked out steps to establish 

hiocontrol iqnnt ;, partictularly parasites, to bring the spherical 

mealybug on c'it:u. iindeer control, during December 1983. lie 

returned to Jordan in Jan/Feb 1984 bringina a collection of
 

potential paras ites and demonstrating their rearing and
 

management.
 

Dr. Rohert and Mrs. Laura Rice, American University of Beirut, 

joined the project in Feh/Mar 1984 as extension horticulturists. 

During their !;tay they prepared extension pamphlets and slides on 

low chil1 dciduous fruit,; and weed identification and control.. 

Mr. Maurice Moneymaker, '.J Analy tical Manager,;oil Laboratory 

worked Ap r/June 1.9I to ins tall and operationalize the soils, 

tissue and water lahorratories at Deir Alla. Basic laboratory 

facil ity and enerny source constraints precluded the 

accompl ishment of- theft ttask. liH returned in Feb/Apr 1985 to 

aidv'ance the irustal lation of eo-quipment in those three labs. 

r. Richard Markentin, Mi ocontrol Rearing Technician, 

[tCal/River! ido, wo ed forin July 1984 reviewing ongoing 

laboratory and field r-eIeeare procedures for biological control of 

:;phe ri (:a I sea I y uq m ,it tie.;. 

DIr. Sayed Khasi rnuddin, (ISDA Biological Control Specialist, 

visited :,]VASPIin September 19s5 bringing parasites and predators 
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of spherical mealybug attacking citrus in the Jordan Valley. 
In
 

March 1985, he revisited bringing more parasites and reviewing
 

pest status at 
several locations in Jordan. Dr. Khasimuddin
 

visited a third tim," in June 1987 
to continue his participation
 

in this important work.
 

Ms. Rita 
Iisher, WS-;!Li brarian and CID/WID Fellow, was in Jordan 

Oct/Dec 1OP to arrange and improve the JVASP library at Deir
 

Al1a. She also reviewnd !or the Ministry of Agriculture its
 

documents rn] Iection, the research and extension library, and
 

other known agr-icuItural library resources in Jordan. 

Dirs. Tarry Burrill, Ray WilI 
iams, and Clyde Elmore, International
 

Plant Prntertinn Cent:e r at Corval1 is, presented 
a weed management 

vourse for ,VASP extension agents and ether government and 

private sector traiees during January 1986. 

Wa'shiojtn St:ate 

Malone and Pay Woodis tUnive-rs ity of [11inois, arriving in March 

1986, presented a course on extension methods for Jordanian 

extension workers.
 

u-P. Pobert (,. *riit,-, n University and Violet 

l)r. Gord on ,odewalI, JIVA!- I Campus Coordinator, spent February 

1987 on TDY with the project as Agricultural Economist. During 

this time, he upgraded even further the hardware for the 

Econ/Stat computer center, worked with Jordanian personnel in 

the dove onpont nf vv, l now programs, rendered a number of 

reports and lo't W NbljJ.,, and updated the data bank for-

J rala . lro. I . P.,d ,walldserved TDY's inI'.,'al 
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Dr. Dvlrrel 8ienz, Wstt 'roe;;or of llorticulture, 1likewise served 

thec1l pronc1t r Ii tlt 1rch l,, VO( 0'egtal)e 1orticulture TDY. lie 

wo.. (l'ed .' i t h I t.h, ree v( - L)1, ro-;ea rchers i n the establ ishment. 

CI the qetldi I IIhrItory (.pacc, water, electricity and 

cqui pne:ut) , ,nd with tho exton;ion agents in regard to vegetable 

product j n wr ,xton. bulletins and prepared aiit,;. Ii,' ,, ion 

)r. ,ac: Altman of Colorado ';tate University col-Iaborated with 

his Jordani an rts (iountrorpduring l.ar/Jun 1987 in executing and 

conc itid in hii: ;r qt-,ir in p} int pithol ogy. lie improved the 

laborator'y fact i id l chiclue:;, lid identif ication and 

SI at . i ol wotrk onil;O - i inol ;nt_ disea e probl.ems, performed 

con-;iirti' 1 , l iild diaignos.ti work, trained extension agents, 

giteo,t I tidl ,it tinivrr, it of Jordan and NCARTT, and wrote a 

.<eerie:; oh ,x.:l 'i;iottn t' :Il,,t . 

Pr. Robett t'. ', t,>:t, iu ,iW d Spocialist at Washington Stat-e 

ti i werei Ly, in col liabo-ition with Dr. Btarakat Abu-Irmaileh of 

inivoresity of Jordan and liini!;t ry of Agriculture personnel made 

field tripe; ad erVey;. onvied' control iand prepared a draft of I 

Wld .:olltrol ltaitti I 1,hIi ,r ,i Vi I y d r ing March 1987. 

ir. Timothy Smith, Area IExtnE; ion Agent at Washington State 

University, served out a complete TDY with JVASP as Pesticide 

E'ducation :,peciia ist in April 11Mt7. Smith's primary task was to 

http:diaignos.ti
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provide technical content and expertise for the production of a
 

pesticide education video film. This task, so far as
 

script-writinq and shootinq were concerned, was essentially
 

completed prior to S;mith's departure. He also lectured to
 

extension a,-nts on pesticide safety and provided training 

materials for 
further u-e. The film in Arabic was finished at the 

Friedrich Naumann Fno inonlnda ,,September 1987 with an English
 

ver: ion ro: I r,:' : ! !" h ]]{'
l~ j 

)r. Fenton larson, WSU Profes'or" of Horticulture, served a full
 

TDY in Apr/May 197 as Tree Frouit Specialist in collaboration
 

wilth Dr. Aed AI-Wir of bIn iversity of Jordan and JVASP
 

counterparts. He ,'rote .',i, extension publications and 
tree 

fruit nursery pra,:tics. lHe ld ised on tree fruit and grape 

roesarch and imprn,"d th'- ,,:.:perimental capability of the tree 

horticulture laborat my. Finally, he and Al-Wir investigated
 

and made reovminvlralions on the potential of Ghor Safi.
 

Mr. Wil ilam Ford, .,V "i'.; is Chairman, served his TDY tenure as 

Extension 0n ormat ion spociali.! in May/un 1987 with the specific 

assignment of dpveiopinq ex:tension fact sheets based on 

information genera Ied by and JVAS P. Considerable energy went 

into brino in t(qvt.her the infi-mation and procedures for the 

publ icat.in n! these itse. H. took charge of a considerable 

number of chores in this connect ion and, at the conclusion of his 

tenure, had some 45 publ ications at some stage of completion. 

M~r. Robert Curry, WSIT tnquipm,nm Operatinns Supervisor, did his 

assignment as Extension Mli apecial ist in June 1987. He 
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assisted in the production of the pesticide education film and
 

took many of the photos required for three USAID publications and
 

the extension fact sheets. He inventoried and serviced JVASP
 

media and took delivery of the VCR/Monitors for JVASP extension
 

workers. He documented the important tomato/grape field day at
 

Deir Alla and prepared extension instruction blocks for July. He
 

transferred film footage to video and located video film sources
 

for JVASP extension use.
 

Prof. Dwight Pace and Dr. Ralph Loomis, WSU Community
 

Organization Specialists, served a complete TDY during August
 

1987 with interventions into team building, program
 

effectiveness and networking among the JVASP extension agents
 

and the various agricultural clienteles in the Jordan Valley.
 

Their work was intensive and required a considerablc time
 

commitment by the agents.
 

Beyond the programmed TDY (short-term consultant) commitment,
 

JVASP benefited from the work of several MOU personnel who
 

visited Jordan during the life of the project.
 

Dr. Kurt Schekel, WSU Horticulturist, conducted a study on
 

plastic house culture in the Jordan Valley in June 1985 and
 

produced a most useful report.
 

Dr. John Wardwell, WSU Rural Sociologist, conducted
 

investigation on labor in- and out-migration in Jordan in June
 

1985 and returned in June 1986 to further his labor
 

demographic studies.
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Dr. James Long, WSU Extension Education Specialist, reviewed
 

potential links between the imminent JhADP and WSU/AYE
 

Department in June of 1986.
 

Dr. Lynell Tanigoshi, WSU Entomologist, served out MOUs in Jordan
 

in August 1986 and in December 1987 in which considerable of his
 

time was spent advising and monitoring citrus brown mite research
 

in the Jordan Valley, exploring the range of broad mite
 

infestation, and proposing bio-control research on whitefly. He
 

also gathered initial information to co-author extension fact
 

sheets on these tihree important pests.
 

Dr. Richard Zack, Curator of the WSU entomological collection,
 

visited JVASP several times to examine the collection at the
 

Diagnostic Laboratory and work with JVASP entomologists, all in
 

July 1987.
 

Dr. Joe Cote, WSU Marketing Faculty Member, visited JVASP in
 

July 1987 in connection with this preliminary work on a
 

consumer study related to new crops.
 

Dr. Ron Jimmerson, WSU Associate Professor, served out a MOU in
 

July 1987 on extension research and student internships in
 

Jordan. During his assignment he visited the JVASP extension
 

program one full day and visited with the COP on several
 

occasions.
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The project also required the services of two local hire
 

employees, namely an administrative assistant and an expediter.
 

Mrs. Liisa Matalka was Administrative Assistant during the
 

entire life of JVASP. She had also served in the same
 

capacity on the University of Joidan Project. The first two
 

expediters Mr. Salim AI-Ajrami 
and Mr. Ziad Arafat were supplied
 

and paid by the Ministry of Agriculture. The third and
 

longer-serving expediter was Mr. Ali Said Zghoul, employed
 

and paid by JVASP. Miss Ramziyeh Rial worked as a computer
 

operator for some time on the project. le salary was paid by MOA 

but "topped off" by JVASPI'. 

The Washington State University design team who provided the
 

expertise for shaping the operational project was comprised of
 

four faculty members, namely Dr. Gardner Shaw, Dr. Day Bassett, 

Dr. Thomas Trail, Dr. Daniel Mayer, and Dr. Desmond R. O'Rourke. 

Washington State University campus administrators who provided 

valuable leadership and support and wio visited Jordan periodically 

included Provost Dr. Albert Yates Dean of CAHE Dr. Jim Ozbun, 

Director of IPDO Dr. J.B. Henson, eputy Director of IPDO Dr. J.
 

Noel, Campus Coordinator Dr. R.O. Butler, Campus Coordinator Dr. 

Gordon Rodewald, Project Associate Ms. Lynn Williams, and Fiscal
 

Officer Ms. Shirley Higgins. Campus-based personnel who did not
 

travel to the project site included Project Associate Mr. Daniel
 

Hardesty, Secretary Ms. Mary Weitz, and Fiscal Officer Ms. Anna
 

Stutler. 

JVASP was mandated to provide participant training for 28 
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Jordanian nationals. This input was met by long-term academic
 

training for 18 persons resulting in 19 academic degrees (eight
 

in progress in March 1988) and short-term training for an
 

additional 41 MOA employees totaling 95 person/months. Roster
 

follows. 

Said Zuraiqi, irrigation M.Sc. University of Jordan 

Sami Batarshe, virology M.Sc. University of Jordan 

Samieh Ahu-Baker, horticulture M.Sc. University of Jordan 

Mohamied Assad, soils M.Sc. University of Jordan 

Mazen Rajabi, irrigation M.Sc. University of Jordan 

Abdel Rahiem Sheikh, horticulture M.Sc. University of Jordan 

Musa Fayaad, horticulture M.Sc. University of Jordan 

Mohammed Zo'obi, virology M.Sc. University of Jordan 

Abdulla Kana'an, extension M.Sc. Univ. of Alexandria 

Munir Rousan, soils M.S. Washington State Univ. 

Mohammed Zo'obi, virology Dip.Ag. Univ. of Jordan 

Mary Bahdousheh, entomology Dip.Ag. Univ. of Jordan 

Yousef Al Asghar, virology Dip.Ag. Univ. of Jordan 

Hussein Abu Rabieha, agr.economics Dip.Ag. Univ. of Jordan 

Nasri Yacoub, horticulture Din.Ag. Univ. of Jordan 

Saieh A]-Weshah, weed science Dip.Ag. Univ. of Jordan 

Muhammed Khoudari, horticulIture Dip.Ag. Univ. of Jordan 

Ra'ed Hamarneh, horticulture Dip.Ag. Univ. of Jordan 

Saleh Al-Shdeifat, horticulture Dip.Ag. Univ. of Jordan 

(Eight degree programs still in progress in March, 1988 
-


expected completion August 1988)
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Short-Term Training
 

Mohammed Younis Jalboush USDA 110-5 2 mo 1983
 

Nabil Rabieh USDA 110-5 2 mo 1983
 

Nawal Haddad USDA 110-17 2 mo 1983
 

Zakaria Al Wadi USDA 120-1 1 mo 1983
 

Saleh Al Shdeifat USDA 130-11 2 mo 1983
 

Husam Qhishan USDA 130-11 2 -o 1983
 

Ghaleb Haddadin USDA 120-5 2 mo 1983
 

Mohammed Nuseirat Netherlands 3 mo 1983
 

Mohammed Kbodari Netherlands 3 mo 1983
 

Ali Hamadneh Netherlands 1 mo 1983
 

Fathi Al Ma'ani Netherlands 1 mo 1983
 

Bilal Arafat Netherlands 1 mc 1983
 

Munir Rousan USDA 2 mo 1983
 

Musa Fayaad Turkey 2 mo 1983
 

Samar Hadi Italy 2 mo 1984
 

Mariam Bashir USDA 130-8 2 mo 1984
 

Mary Bahdousheh USDA 130-8 2 mo 1984
 

Bilal Fathi.Arafat USDA 110-5 2 mo 1985
 

Zaki Lutfi Nassar USDA 140-24 2 mo 1985
 

Said Hamed Mufadi USDA 130-8 2 mo 1985
 

Jamal Al-Rusheidat USDA 110-5 2 mo 1985
 

Muna Al-Faweer USDA 130-8 
 2 mo 1985
 

Sameeh Hasan USDA 130-11 1 mo 1985
 

Hussein Abu Rabeiha WSU 2 mo 1985
 

Nasri Yacoub WSU 2 mo 1985
 

Ali Hamadneh USDA 110-5 3 mo 1986
 

Najah Mousleh USDA 130-8 3 mo 1986
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Mohammed Assad USDA 120-5 3 mo 1986
 

Sami Batarseh USDA 130-11 3 mo 1986
 

Mohammed M. Khudair USDA 130-11 3 mo 1986
 

Ghazi Kanan WSU 2 mo 1986
 

flusan Nijem WSU 3 mo 1986
 

Said Zuraiqi WSU 3 mo 1986
 

Karim Rabadi WSU 
 3 mo 1986
 

Fatma Balasma Hawaii/Texas/Cal 3 mo 1986
 

Zuhair Rushdan 
 WSU 3 mo 1986
 

Kamal Dagher Italy 3 mo 1986
 

Amer Radwan WSU 
 2 mo 1986
 

Rita Sawaqed WSU 3 mo 1986
 

Mazen Khassawneh WSU/Hawaii/Florida 1 mo 1987
 

Yousef Al Asghar USDA 130-8 3 mo 1987
 

Kamal Dagher USD:. 110-5 3 mo 1987
 

Beyond the academic and short-term training described above,
 

extensive English training was provided JVASP personnel on
 

request and many A1,1GI and TOEFL tests were sponsored. 

Comprehensive in-service training program was conducted for
 

JVASP extension agents consistent with the modified T&V
 

extension system operative in the Jordan Valley. Examples of
 

such training in recent months follow.
 

Date Subject Instructors
 

Oct 19 '86 Mealybug Mariam Bashir
 

Oct 26 '86 Soil sampling procedures Dr. Y. Tamimi/M. Assad
 

and fer-tilizer recomm..ations 
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Nov 2 '86 Irrigation and Drainage Dr. Y. Tamimi/M. Dabbas
 

Nov 9 '86 Plant Diseases M. Jalboush/N. Mousien
 

Nov 16 '86 Plant Tissue Analysis Dr. Y. Tamimi/N. Kasim/
 

H. Na j em 

Nov 23 '86 	 Vegetable crops S. Abu-Baker/
 

M. Khoudari/S. Shdefat 

Nov 30 '86 Nematodes D. Yousef 

Dec 7 '86 	 Viruses Dr. M. Skaria/ 

S. Batarseh/M. Khudair
 

Doc 	14 '86 Response of potatoes to N and Dr. K. Rabadi 

P rates and frequency of appli­

cation 

Dec 21 '86 Computer facilities Z. Rashdan 

Soil salinity and rainfall Dr. Y. Tamimi 

Dec 28 '86 Viruses/sources/of citrus, 

field trip Dr. M. Skaria 

Feb 1 '87 Guava ['runing F. Balasmeh 

A. Sheikh 

Feb 8 '87 	 Irrigation and fertilization S. Zuraiqi
 

of tomatoes under plastic
 

houses
 

Feb 15 '87 	 Review of e>:torsion 

teaching mothodf; Dr. D. Youmans 

Feb 22 '87 Economics: Computer 

applications 	 Dr. G. Rodewald
 

Mar 1 '87 Soil fertility E. Abu-Aisha 

Mar 8 '87 Vegetable research Dr. D. Bienz 

Apr 4 '87 Nematode & bacterial diseases M. Darwish & 

on potatoes Dr. J. Altman 



63 

Apr 14 '87 Extension communications Dr. E. Abbott
 

Apr 21 '87 Bananas F. Balasmeh &
 

Abdul Rahiem
 

Apr 28 '87 Bacterial diseases Dr. Janse
 

MEV 3 '87 Biological control & mites Mariam Bashir,
 

Mary Bahdousheh,
 

Rita Sawaqed
 

May 10 '87 Pesticide safety Timothy Smith
 

May 17 '87 Research & plant pathology A. Hyasat &
 

results 
 Dr. J. Altman
 

May 24 '87 Soil fertility Dr. N. Tamimi
 

Jun 6 '87 Research results Husam Nijem
 

Jun 14 '87 Water requirements for cucumber M. Debbas
 

under plastic houses
 

Jun 21 '87 Agriculture in Hawaii Dr. Y. Tamimi
 

Jun 28 '8/ Research results M. Khudair
 

Jul 5 '87 Extension media Robert Curry
 

Jul 14 '87 Extension medi-, Robert Curry
 

Jul 19 '87 Extension media Robert Curry
 

Jul 29 '87 Extension media Robert Curry
 

Aug 9 '87 Extension team building D. Pace/R. Loomis
 

Aug 12 '87 Extension team building D. Pace/R. Loomis 

Aug 13 '87 Extension team building D. Pace/R. Loomis 

Aug 15 '87 Extension networking D. Pace/R. Loomis 

Aug 16 '87 Extension networking D. Pace/R. Loomis 

Aug 17 '87 Extension evaluation D. Pace/R. Loomis 

Aug 23 '87 Extension evaluation D. Pace/R. Loomis/ 

D. Youmans
 

Aug 30 '87 Extension follow-up A. Hamadneh
 



64 

Sep 6 '87 Extension demonstrations A. Hamadneh
 

Sep 20 '87 Extension UK/Workshop D. Youmans 

Sep 27 '87 Extension media/fact sheets D. Youmans
 

Nov 8 '87 Field trip to Wadi Al-Yabis
 

Station A. Hamadneh 

Nov 22 '87 Subtropical fruit (UJ) F. Shatat 

Dec 6 '87 Pota to prodlm:tion (UJ) N. Hadidi 

Dec 13 '87 Posticidedo; (UJ) 1. Nazer 

Dec 20 '87 Weed control (UJ) B. Abu-Irmaileh
 

Dec 31 '87 Tree and vine pruning field (UJ) Ayed Al-Wir
 

day and others 

Jan 28 '88 Foliar micronutrient £:Jrays (UJ) Dr. Tawfik Mustafa 

and pesticide applications (UJ) Dr. Sayed Khattari 

Feb 4 '88 Macro and micro nutrient (UJ) Dr. S. Khader 

deficiency anJ excess symptoms 

Additionally, all extension aqents participated in intensive weed
 

control and extension methods short courses in 1986 and 1988. 

Acquisition of certain commodities to equip laboratories, 

offices, research field operations, the center library, and
 

the extension service was expected of JVASP. The project was 

also required to provide vehicles for research and extension 

center operations and to expend certain funds for research
 

literature searches. 

At project end the soil analysis, tissue analysis, irrigation, 

virology, plant pathology, entomology, fruit and vegetable 
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horticulture, and computer laboratories were fully equipped 

with state of the art equipment and were operating adequately. 

Important scientific equipment included a flame photometer,
 

atomic absorption instrument, colorimeter, block digester,
 

Kjeldahl apparatus, neutron probes,, ELISA machine, and personal 

computers with plotters and printers. 

Administrative and extension offices were modestly furnished and
 

the library moderately stocked. Additionally, research group
 

leaders had access to desk-ton references. Research field 

operations had such JVASP-provided items as transi anter, 

rototil lers, power shredder, and cul tivator. 

Extension agents were provided with magic boards, flip charts 

and scands, video VCR/Monitors, bulletin boards, fans and field 

supplies. Ani impressive reserve of audio-visual equipment was 

on hand for extension (and research) personnel to include 

cameras, slide projectors, audio recorder, slide/tape 

synchronizer, movie projector and overhead projectors. That 

equipment was operated on a check-out basis. Some twenty-five 

useful video cassettes were available at the Deir Alla library. 

JVASP provided 30 vehicles for project use. At project end, 

all were operational for research, service, extension and 

administrative use. Certa in trade-offs had becn made with tile 

MOA motor central to enhance project activities and the 

arrangement was deemed satisfactory. Critical in this vehicle 

deployment was that all extension agents were mobile, mostly in 

self-drive vehicles and that research and extension supervision 
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also had ready access to vehicles. These vehicles included one 

Oldsmobile Omega, 5 Chevrolet Blazer.s, one Chevrolet Citation, 

3 GNC pickups, 13 Chevrolet Iieets ide diesel! pickups, 

Beauville Sport Vans, 2 Chevrulet Cavalier sedans, and 2 

Toyota Cressida sedans. 

The Government of Jordan through the Ministry of Agriculture 

also had input obligations under the project agreement, namely 

personnel, facilities and certain operating expenses. 

Within reason, personnel requirements were mot by MOA. 

Well-trained researchers at the N. Sc. level were appointed to all 

senior positions, and a,s.os:iates at the H.Sc.. level were 

adequately deployed. Admini stratorr; had the ne, 'isary basic 

qua lificationf; and extension agents in sufficient number at the 

B.Sc. level were strategically as;igned and maintained. Branch 

research stations were well staff'ed. The tact that those people 

did not have 'h.D. qualif ications and that an extension subject 

matter specialist corps. was not developed was simply a result of 

non-availability of such qualifications and personnel in the 

Ki-qdom. Likewise MOA was being called on to supply counterpart 

persu,.-..i for the Germans, the Australians, and at least one other 

American project. Under the circumstances, JVASP was well 

staffed. The JVASP/MOA personnel at project end follow. 

JVASP Professional Personnel
 

Administrat ion 

Mazen Khassawneh, M.Sc. Director, JVASP
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Munir Rousan, M.Sc. Research Supervisor
 

Kamal Dagher, b.Sc. Extension Supervisor
 

Soil Science Horticulture 

Munir Rousan, M.Sc. Mohammed Khoudari, Dip. Agr. 

Soil Analysis 

Munir Rousan, M.Sc. Fruit Horticulture 

Mohammed Assad, M.Sc. Abdel-Rahiem Al-Sheikh, M.Sc. 

Fatima Balasmeh, B.Sc. 

Tissue Analysis Plant Pathology 

Nasri Yacoub, Dip. Agr. Mohammed Jalboush, M.Sc. 

Husam Nijem, B.Sc. Najah Mousleh, B.Sc. 

Basma Hamdan, B.Sc. 

Said Zuraiqi , M.Sc. 

Mazen Rajabi, M.Sc. Entomology 

Mary Bahdousheh, Dip. Agr. 

Mariam Bashir, B.Sc. 

Plant Protection Rita Sawaqed, B.Sc. 

Sami Batarseh, M.Sc. 

Vegetable Horticulture 

Plant Virology Mohammed Khoudari, Dip. Agr. 

Sami Batarseh, M.Sc. Samieh Abu-Bakr, M.Sc. 

Mohammed Zoobi, M.Sc. Musa Fayyad, M.Sc. 

Yusuf Asqhar, Dip. Agr. Saleh Shdeifat, Dip. Agr. 

Abdel Halim Rizk, B.Sc. 
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! t t: i c 

Z lhair Al- ushdInn, IH.S .
 

HIsie in Abli-I/Rahillai, )ip. A;r.
 

Ahmeih AB i-A,-nmi eh, I.Sc.
 

laqher,KNai1, D H.Sc., - Supervisor 

E;xtrusi; ion Agent:: 

Mlu.l -i, fa Ablo noh,o .i(:c. 

,llill l Iill1-1l1M, l .S J 

A i lllI ;lnit'h Ii. ;: 

Al .i IIalllm( oh , t . :;(:. 

Ah~Ih' I tlxar ilii i ;)ii+,l, Il.; ('. 

Aimrw ii Iil i AI,.AlW, I iA I. 

A.:li Hr, m dl inlih, li.; '. 

<hll,,i h AIbnu Z eh hAI Il.: . 

A 'Iie IlomA :Iil Alii i 

[hui ei n 1qoIi;iiutjo AI iI7A t I 

AIl i ,1u:ti l Il tduineich, Ii. Ii . 

The research s.:ites.,, Ilaborato: ory alnd oftf.ice space provided for 

the p rojec('t by thIel. Min isLry of Aqri ctul uore were adequate. 

C'riin of tIn' :; iI:n wor" alredy eal, i:hed and other; were 
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newly developed. Laboratory and office space was sometimes
 

crowded but functional. Staff housing was constructed for
 

administrative, station management, and some bachelor staff.
 

The operating budget for the Deir A]la Directorate/JVASP from
 

the MOA side was modest. Some constraints and Fhortages were
 

experienced. However, under the circumstances, MOA complied
 

as well as they were able. Telephone communication, gasoline,
 

and considerable research program supplies were provided.
 

Private sector was called upon to assist with certain
 

expendables. MOA operating budget figures were not readily
 

available to project management but USAID fiscal officers may
 

request that information from MOA if necessary.
 



"I) 

[Lor-uLnertainn o . JVA I' Res'-! I t-L; 

The Jordan Val icy Agricu lturl, Services. Project documented its 

accomplishment in a number ofiways. Technical papers were 

produced, an were a number or substant ia users ' manua l s. An 

ext:ens;ion I Act shoo t :erie; was published, and four educat:ional 

video ca,tt:; were pr(l:(d. A list. at pub] ication; and 

product: i fol1 1 owI . 

Soil Fert- iIi ty in Tr Il.:; in the Jordan VIlley by JVASP Ip82-81, 

A.I. )ow, Munir Rusan, Ghaleb Iaddadin, Mazen [arid Rajabi., and 

[a;ri Yacoub, *JVA'lP!UtSAI D/WSII/MOA 19H3. 

Pot-ato l)emona:rt-,a. iona in the ,Jordan Valy, Gordon Rodewald, 

Ior-da n Va Iv y' A ;rivalltllarl 8-;rv ices Prlojec:-, IJSAIDI/WS;t/IOA 

S:ummar'y ofl t!be l_aSticCl qtar)e Su.3rvey Apii-May 1983, Gordon 

Podewa [ci, Jordan VallIy Aq rical.tara. Services Project, USAID)/ 

19I/MOA 193. 

o il ard Wt rM Manacjmen t Gaide [or the Jordan Vally , A. 1. Dow, 

Jordan Vall.Iey Agricultural Services Project, USAID/WSU/MOA 1984. 

Fruit, Crop Product:ion in the Jordan Va_.cy, Richard Phillips, 

Jordan Valley Agricult-ural Se.rvi rcs I'roject, I SAII)/WSIU/MOA 1984. 
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Jordan Valley Agi'Jcultural Services Project Computer Users
 

Manual, Gordon Rodewald, JVASP. 1JSATID/WSU, MOA 1984.
 

Cost of Production and Returns Above Variable Costs for 

VegUetables in Plastic ilouses 1984-85, Gordon Rodewald and 

Iiu ;sen Ahu Paihioli, Jordan Valley Agricutu ra] Services Project, 

USAIID/WSU/MOA (Thi!. :;oiie: p roduiced ftor Tomatoes, Sweet Pepper, 

5~v,, Mt rm , ,, ;, and Cucumbers. Theelon, I . i,d 'qgqplant, 


rero rts--' wee prloduc-d Ariabic Encj 1985.
c in and ish) 

st of- Product-ion and Return; Above Variable Costs for 

tLiiwborries Crown in the Open Field 1984-85, Gordon Rodewald 

and liusnein Ai -Ha Pi cia, Jordan Vall.ey Agricultural Services 

Pro~Jct., 1JSAID/W.SWU/MOA (This seri.es produced for Tomatoes, Sweet 

Popper, Swet Melon, Mallow, GCreen Beans, Eggplant and 

Cucumbers. The reports were produced in Arabic and English) 

1985. 

Cost- of Product..inn arnd Return s Move Variable Costs for 

Sjt.ri who ~r ri enCrown in p' > old_1 984-1._5h, Gordon Rodewald 

and Hl ssein Ahu-Piehi ca, ,ordan Valley Agricultural Services 

Project USA[ P/US!/MOA ('Thi!; :Ories produced for Tomato, Potato, 

cree ea ;,Onion, Mal low, Bii Eggplant, Cucumbers, Cauliflower, 

Cabbag~e , Broad Hoclrurs qua ir, S'trawberrIes and Wheat. The 

reports were produced in Arabic and Engl ish) 1985. 

Hi.ol gical arid Intcgtat-el Control_ of Sjthrical Mealyc, Mariam 

Bashir and Robert-, F. Ha rwood, ,Jordan Valley Agricultural 

Services 'roject, UISAID)/WgIJ/MOA 1985. 



Jordanian Citrus .ndu;t-y, John E. Fucik, Jordan Val.]ey 

Agricultural Servicers Project, USATD/WSU/MOA 1985. 

_tatistical pummary of t!h Eaist Jordan Vally 19_4-85, Gordon 

Rodewald, Hlussein Abu-Rabieha, Zuhair Al-Rushdan and Ahmad 

Abu-Ajamieh, Jordan Va1ley Ad ric"Iturai Services Project 

USAII)/WS,'/MOA 198h. 

VFcolnm ic(;umflTry n! t-he Jordan Valley 1' ,j-85, Gordon Rodewald, 

lin ;ts i n Au -- all ieha, ,uhair Al- ushdan, and Ahrad Abu-Ajam ieh 

T[SAID/WS;I'MOA 1985. 

Cost P'roduc: ion and Ro-urn; Above Variable Costs for 

Veretabl es in Plast. ic llouses 1985-86, Gordon Rodewald and 

lussein Abu-Rabliehm, Jordan Valley Agricultura1 Services 

Project:, INSAI B/WSIJ/MOA (This s eries produced for Tomatoes, Sweet 

Pepper, Sweet Melon, MaI low, Green Beans, lgcjp lant, and 

Cuculmbers. The report:; were produced in Arabi.c and Enlish) 

I9 ii, 

' st of Produicti on a nft Pet urn; Above Va r iabIe Cnsts yo 

S tVrawbe rries (Gr-.n in An.h Qpen Field ]8%-y8, , Gorldoi Rodewa]., 

and lussein Abn-Rhi,,ha, ,ordan Vallcy Agricultural Services 

Project, IUISAII)/W IU/MOA (This soeries produced for Tomato, Potato, 

Onion, MaIll ow, Green Beans, Eqgplant, Cucumbers, Cauliflower, 

Ca bbae, Broad Boans, Squa sh, Strawberries, and Wheat. The 

reports were produced in Arabic andl English) 1936. 
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Amounts ! r P i.con', for ('rp.c Purchaed in Al-Ardeh Marketing 

Center - W r nrjpbor IY8 , uhair Al-Rushdan and Ahmed 

Abu-Ajamieha, Jordan Val Iley Agricultural Services Project, 

USAID/WSU/MOA (Thisn scr-ivs of reports produced monthly for major 

vegetable crops heg inninq in Hovember 1986 and continuing) 1986. 

Citrus Virus arnd Virus- ike Diseases in the Jordan Valley, Mani 

Skaria and Sami F. Batarseh, Jordan Valley Agricultural Sorvices 

Project, UJSA l)/WSJ/MOA paper presented at American 

Phytopathological Society Met ing 1.98i6. 

Ocanrreqcp 9 Funduci.t of inVi ruf- if Necros is Tomato Jordan, 

Mani Skaria, Abeetr A. Hyasset, and Mohammad M. Khudair, Jordan 

Valley Agricutur- Services USAID/WSU/MOA paperncal Project, 

presented at American Pihytopathoiogical Society Meeting 1986. 

Report on S;uccession Cronping in Plastic Houses in the Jordan 

Valley, Gordon Rodewald and Zuhair Al-Rushdan, Jordan Valley 

Agricultural Services Project, USAID/WSU/MOA 1986. 

Cost of Producti!on and RNtumns above Variable Costs for 

Vgetables in Plantic Houses 1986-87, Zuhair Al-Rushdan, Jordan 

Valley Agricltu ral Services Project, USAID/WSU/MOA (This series 

produced ior Triatrccc, S.weet Pepper, Sweet Melon, Mallow, Green 

Heans, Eggplant and Cucu:mbers for the 1986-87 and the 1987-88 

crop yearn. The reports were produced in Arabic and Enqlish) 

1987. 

Cost of RPodc.tin and eturns Above Variable Costs for 



t;trawhorr-ij s:.';r)wn in ih,' fl,'' Iioll 1'toj -87, Zuhair Al- us:;hIarir, 

,kIr~lo~n Va I I,,t A(Ii i 'citt ura :;-t,,vi cos IIro joc:t, II!;A I D1:;II/ltl)A (TI I i 

ser'ie pridi' d It" UJ] llt ,), I'").it(J,Onion, MaI low, nr IonMean;, 

I:;(l nIII,t , (i l rIl w I:;, cal il I 'eI, Cahbac , Iiroaid IloII;, ; ialrJaII 

,;t.,lwoi r i':: ,n Wh,,it . lho report:s wore produced in Arabic and 

vnqI i:,h) I9'I7. 

Citr.ur; Rot i aseso'; (Phy:opht.hor-.), John Fucik, Mani Skaria, F. 

Slasoh, and I Jrhomn l , E:t ens ion Panmphlet (Aratic) . 

o'rt.ili-ing c itru:; in the Jordan Vall ey, John Fucik, F.
 

hoI a ,m ah, A. Ihamitoid, .;-t-ens ion 'Pamph.let (Arabic)
,nd Fl 

Forti lii'ing 	citru:; in the Jordan Va ley, John Fucik, Yusuf
 

.nI h w I .ion P pl
'lom i : i , F. , I A. t IlHi nud , Ext on mph ( t 

(Ara ia).
 

M inoral C' 	 ont of Citrsm pave of FoUr Cutivars on Four 

Roint'o-irs 	 in tho Jordan Valley, John Fucik, N. Yacoub, and S. 

IH;d i, E.ton sion pd iiJhlo-.t (Fr iqsh). 

-]ininaI nI ormaLt.in on Chi I ] F'm pits for the jordanry 	 oilow 

Va1 cy.y, A. Al Wir and John Fuci k, Extension pamphlet (Arabic). 

Pr ing C itg in h I1,n John r F.i i t t,. IJ V.Il 1vy , Fuc it:, ,ha]I;lasnih, 

and A. ':l Ilamoui, IK:.:F'i:,i r Wri :1tlIot1 	 (Arabic). 

Shoot Tip Craftinig Prac.tic and Pr.omi, John Fucik, M. Davis, 

and S. Iladi 	 (I':ngl ist video)
 

http:ormaLt.in
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The Crop Survey for 183 in the ghor Area, Agricultural 

Extension Agents (nIql i sh and Arabi). 

V1as t i sIIesntnu'i'nnrl S;urvey 1983781 Season, Economic and 

L.,t t-ic'a! . I (Abun , i,, Phihdn, Shamnan, Ajameih, and 

Go rdon ,odewld) (Enql i:,h an'! Arabic) 

.;tAtjstjcs for Winter Grown Vegetables and Permanent Crops: 

10R.1875 Cop Gison, Economic and Statistics Staff (Abu Rabeiha, 

lubsh-an, Sh,iman, A ),m,'oih, and Gordon Rodewald) (Engl ish and 

Arabic). 

}ioo.gical Control of Spherical Mealipu , Robert Hlarwood, M. 

Hashir, and R. Sawaqed, Extension Pamphlet (Arabic). 

Aspo aguy, M. Khoudar i "!A Rbert. Harwood, Extenson pamphlet 

(Arabic). 

_Ce-ry, M. Khoudari and Robert harwood, Extension Pamphlet 

(Arab ic). 

I ma Ban., M. Khoudari and Robert Harwood, Extension Pamphlet 

(Arabic). 

Snu-poson CropVing in Platic llqu', _Prc'liminary Report, Robert 

larwood, Khudlari, and Gordon Rodewald, Extension Pamphlet 

(Arabic). 



,wc: Po9tg.taepr r. Khudari ,rud Robert Harw ood, Extension 'amphlet 

(Arabic). 

C i t rus Vi.rious Di ee 986, Batarseh, Khudair, llyassat, Munam, 

a nd Mini Sqki r i a. FExtension Piamphle t: (Arabic). 

"itrns Virus and YVinsq l' l)i:sp:;:; in ti, lordan ViIlliy l9pt,
 

Mani Skaria and Ilatarseh. E>:ten.sion Pamphlet (Enqlish).
 

pqort 9n the fpt:at. of _R_9,.9_._;_ d] .nys at Al W,.lVid
 

Mn r:ery at Kr jemnh, Mani ,4 -r ia Khudnri and Shda fat (Arabic)
 

:;Sim Common Potn.ato l._QI ms Due to Adverse En ironment and
 

Iis e, Mani Skaria, Extension Pamphlet (Enqlish).
 

eport Citrn:is iour Hes.i 


in the jordan Val ley, Mini gtkoiia, Extension Pamphlet (Arabic)
 

2t~ati;; i.: v.I Nursry 'ir e t F i i"ph f.tqa.I: ojis 

'The lossihi!e C..se:; ol I ll pot of .d pyttoe_ (Qv Clustar) 

Iianted in th dn Valley, Jalboiish, Mufadi, and M.ani Ska ria. 

Vprt Vs toIi ist ry (Enq ih). 

ila.stic .ouse iroductnjg the VaIpqy, A.regpte in Jordan Kurt 


;chekel , Washinqtnn State Univers ity, 1986.
 

Effre.q of Ret ioctiv- Muices, With or Without Stylet Oil nd 

Insect i ci d, App I j i ion:;, on thhi Control of Wa terine on M.osa ic 

Srjn - 2 At ffe:t ing Squa; h, Robiert F. Harwood with assistance of 

Mnhalo,mmvii ;'.+ib i . P: 1 ,.VA ' 
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1__rd Wo .nngmnIt (C .urq, Inter:national Protection=n M~3 Plant 

Center , o -,-.qon St-,ite U iver ;ity, March 1986. 

v Wniup the ValeyV, 

I)r. Barkat. Abut-Irmai leh. JVASP: University of Jordan Press, 

Amman, 1987. 

Weed Cnt:rn, 'l For MJordn Dr. Robert Parker and 



;t;, i'i H~~ Ii I ~ W l IIi Ti I . l I:I'll, Ill;A TI' f: l Ic ' l !)i , , : ­
l ,,t,,€I l<l 0 , VA!; 0I l-f'/. (1:;A IlD/rHIA 1()87 . 

lrl, Wi i ll I'. , Mian i S;kiii liln lck Alm:II, Jpl;apt: Prat t; i
 
erViv ,,, A i n I ) n ,leti(rlil Val I y Ay i (tunrl Sv -ic;s.
 
.'/'J,(-t • ,VA. I' l; !--87 . IlA II)/.)A 1 "/7.
 

A I I II, I I ,I 1.(7'l: ,11 ii ll . i l.o :li , i rI n I !'. t1 tt Cry t Pot.. 

IVA:;I' 0 -8,'/ . I;i I ) ,'.()A I 1H / . 

ArIt i J, ki ,iil Han hiinim,,( , J l i"i , Ti.tru Diryn Rlo tu-.ri" V 
I VA:; ' -- / . VP(;:;A I H )iI.AAI'I R/ . 

!;rFai ai,, M~ini Aindt A',, Il Ila Ai-Musl.ai, Citrus! Virus. And¢. y_r 7! J!S,17g 

l~i,!,;+ r: ,VA (l, ' 	 1087,'lI ; I' f I:;A II)/NI)A 

A lmii 	 , ,w). iind! 10iimwu-, ,iInll, h, [ wniy ,il lew of Cucumber.
 
', .-,'." t: ;A I ),'lu(A I 1 ,0 '.
 

!,l. l'. r~l . i . , .Piand Wi I io n t1. i'or-d, Pro[(I.du _ilnr TjO~oalo S.POO(. Ai1 

11"A4t , I I iaiim . , l,izrr'v! 1P. Iiwll;. ind amnicli AbIu-Iakor, Pr uq. j. 
F.rina. ini I - ,l lln\ii ,i 1o '. ,VA;' UJSAfI)/MOA 19H7.IV 09-147. 


A I- li:.' , A , liIl i llA l IIAni :;Lii i.i, Mos i c Ii sp osy; o t juloi: .
 
I!<l'l I 4I-2' ,,' , I1 IA I IV/p'I 1(44, ',
 

All-l8Krl, :;.iml li ,ini Wil in I'. lord, Phyi.-ca. p'roppertyi ; of 
Ii I: 	 lit 4H;.,, 4A\;I I -8!/. ISAIID/MOA IOU . 

TI i m i , Yl i 111 . , ].o, i ml F". P.>., id i aind W ill1iamll P. Ford(. '-o ilI 
(hemist ry ,riff Kn i1 Anlly:i ,it I)!,ir AllIi n the ordr(tii Vy1147.' ,l%'A ,<;]	 I -- '/ . [l1:A ID 1)'t.Ir'A liIIH I 

ici:, Dairel P. ,n Iii I ion P. Il.<. Plrt 1 Crowing Ar;paracjur; 

in t.. ..,.l< d.. n V.llIe... .IVA.;I --- . . . .... ;AID/ OA 18.. . 

I i . vi' I P.ailndI Willia: 1 '. hI w . ,a ritJa 1.1 rq inU ABail iyei_I .. 
il t ,ltho V . I . II A/i1,,-A a.lin , uniw l]l, ,iVinne 'l -	 1913 

Skar<lIi, Man1Ii, AI dullo lAi# l.',l Aindt ammadllll ZOubti, Hal y Yel 'I..Mh 	 q~~l 

[).I.,i 1)1!2i. -I4I:; . i AlI ' --.".'.-I' 8 I A198'/.lV) /M A 

A lLt-w lii, , w k(:' AI~ l~ln., i l(tl.;l.a ltli l-klo And, i ;,A(I ! iA. i'i :;()ft. 
Pt- 1Dist,',so!; ofl . J' '1A!;I' I , 8'/. IHI;A ID/),t 1( A 1987'. 
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Special Activities
 

Beyond the scope of the project paper and its several
 

amendments, JVASP engaged in a number of activities and sub­

projects to complement and enhance the primary project mandate.
 

ELISA Sub-Project 

A plant virology laboratory was established at the Deir Alla
 

research and extension center in the Jordan Valley under the
 

contract which could diaqnose virus and virus-like disease
 

problems in crops usinq the enzyme-linked immuno-sorbant assay
 

(EIASA) technology. Ilhat technology, which provided a critically
 

needed sorvice to Iarmers in detecting viruses in plants, was 

considered to be most efFective in checking seeds, plant buds,
 

and tissues for the presence of virus and virus-like organisms. 

The technology required, and will in the future require,
 

antiserae and antibodies in the diagnostic process which were not
 

available in Jordan. Materials obtainable on the commercial
 

import market were dilute, of short shelf life, and very
 

expensive. It uas thus decided that what came to be known as the 

ELISA sub-project be established at WSU/IAREC at Prosser, 

Washingtrn under autspices of JVA;P for the initial year to 

produce and provide for GO the much needed antiserae and 

antibodies. Dr. Man S;kari a, .hnse knowledge of virus disease 

conditions in Jordan is I rst hand, was designated by Washington 

State University to give ]eadrrship to the sub-project. 
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Spherical Mea1ybug HBioig ical Control Prograip 

in September 19813 farmers from a limited area in the southern 

Valley discovered that their citrus trees, particularly their 

lemons, and mandarins, were being overwhelmed by mealybugs. 

These insects form white cottony masses under which the adult 

and young crawlers suck on the plant tissues. They tend to 

concentrate on the stems of fruit, and on the fruits 

themselves, causing fruit mummification and drop. Toxins in 

mealybug secretionn also cause dieback of smaller limbs when 

the insects are abund: nt. Valley farmers had sprayed heavily 

with litt]e success and some resorted to p"l ling up their trees 

while others cut off all the main limbs in the erroneous hope 

that new sprouts would be uninfested. 

The Jordan Al) Mission approved contingency funds to bring in a 

biological control consultant, Dr. Dale Mayerdirk, USDA 

scientist from Riverside, California. Meyerdirk and JVASP 

Entomo]cgist, Dr. Robert larwood, reviewed the Valley mealybug 

program with MOA and University scientists. It was found that 

spherical mealybug, a pest new to Jordan, had been accidentally 

introduced. Virtually no natural enemies had arrived with the 

pest, accounting for is explosive development. Spread was 

rapid, even though female meilybugs are wingless and travel by 

crawling or by hitchhiking on infested plant material or on the 

feet of birds. Clearly t h, whole Valley citrus industry, some 

5,000 hectares, was threatened. 

A biological control program was decided upon as the best
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solution. Mealybugs are rather well protected by their waxy
 

secretions and sprays are only marq inally effective, expensive, 

and result in insecticide resistance. Additionally, sprays kill
 

a variety of beneficial insects and mites and are likely to cause
 

outbreaks of otherwise minor pests.
 

Meyerdirk developed a plan for exploring other geographical arc:is
 

where spherical mealybug occurs to coilect natural enemies and
 

bring them to Jordan. Ile 
also showed JVASP staff how to rear
 

mealybugs in the laboratory on potito sprouts or Japanese
 

pumpkins, and on tnese to produce :icjd natural enemies I-or
 

collection and field release. iojist 
 icl ind budgetary plans
 

were developed, with an estimmted tlhree 
 to six years period 

needed to determine whether a satisfactory biocontrol program
 

could be established.
 

Spherical mealybug attacks citrus but it 
was also prevalent in
 

Jordan on Ziyphus, a widespread nativ.: thorny tree. Where heavy
 

populations occurred on these two hosts 
it was later also found 

to attack grape, mulberry, pomegranate, custard apple, avocado, 

oleander, and a native mesquite. Zizyphus trees were selected as 

early release ara for in t rhu i ri- ince these trees 

would not be sprayed by farm.r!;. 

Dr. Meyerdirk brought the first mealyoug natural enemy from Guam,
 

a small wasp parasite in the genus Anagyrus. Subsequently, he and
 

an assistant collected wasps in India, Egypt, and Pakistan--some
 

six kinds of Anagyrus and a Ileptopmat-ix" wasp. By April 1984 

released parasites were confirmed as established in the field and 
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later that summer about 3,500 parasites were released weekly in
 

the field. Meanwhile, spherical mealybug spread until by
 

September 1985 it was found in all commercial citrus areas in
 

Jordan.
 

Three Jordanian women had principal responsibility for the
 

parasite rearing and field release program. All three received
 

short-term hiocontrol training in the United States. They became
 

fully responsible [or sustained production and release of 

parasites. They interacted with Extension Agents and farmers, 

explaining the program and advising whenever farmers wish to 

spray. They made field surveys and produced reports for the 

Ministry. 

The spherical mealybug biocontrol program was a great technical
 

success. In several citrus orchards, where parasites were
 

released, the pet is no longer of any commercial importance. In
 

all areas parasites multiplied naturally in the field and
 

dispersed to other infested areas. Many orchards that received
 

no direct release of parasites now have excellent mealybug
 

control.
 

The mealybug problem in Jordan is approaching a mop-up
 

operation. More parasites must be produced and released,
 

perhaps for two more years, but the biggest remaining task is
 

an educational one. Biocontrol is not well understood by
 

farmers and by many decision makers in the Ministry of
 

Agriculture. JVASP staff not in Plant Protection must be kept
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informed and Extension Agents must help spread the word. 

Farmers must come to realize the Zizyphus trees are an
 

impcrtant reserve for mealybug parasites that should not be 

sprayed or cut down. The Ministry must end its mealybug spray 

campa-iigns that are int-ended to help farmers--several instances 

of: spray-associated outbreaks of spider mites and red scales 

have been noted. 

Prompt action by USAID. Washington State University, the 

Ministry of Agriculture, and other cooperating scientists 

resulted in a lasting benefit for Jordan's agriculture. It is 

a comprehensive technical proqram and local women have been 

trained to keep it- ging. The prActice is environmentally 

sound. A threatened ma-jor resource is safe. Perhaps most 

significantly, the principles learned can be applied to other 

proi-Aems. Spider mitens and scale insects on citrus, and spider 

mites in plastic houses, are under study in Jordan for further 

biocontrol programs (Harwood 1986). 

W rvCID_ women in Agriculture Study 

During the summer of 1986 WID Fellow Karen Elizabeth Seger of 

University of Arizona studicd the role of women in Jordan Valley 

Agricultur with a view toward determining their needs, 

appr'opriate assistance and resource, diet, and response potential 

for deployment of wonen extension agents in the Valley by MOA. 

She found t.hat agricultural wage labor was what most women did 
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in the Jordan Valley, Suffering the assocjatj-d social and 

family stigma in so doing. Nonetheless, family economics seemed 

to be the deciding factor in female field employment which was 

already being threatened by male Egyptian migrant.s. Seger 

discovered that most women laborers were poor and paid little for 

strenuous hard work. More sophisticated farm job. involving 

mechanization were taken by 
men.
 

The outlook for the engagement and deployment o: women extension 

agents by MOA wa.r not bright, acCordi (I to . theS;er fel 

recruitment would be di fficu] t. ind nt. accej)tale among families 

of female university graduates. While womon and girls had been 

successful in agricultural reseairch, the working conditions in 

the latter were far better than the ex:tension environment. Women 

in extension would have little or no advantage over men agents 

where bona fide women farmers were concerned, and the milieu and 

skills required to serve the needs of rural women agricultural
 

laborers per se seemed to be those 
already provided by the
 

community centers (Seger 1986).
 

Seger's findings were apparently accurate and MOA did not 

seriously consider the deployrnent ol. women extension agents for 

field work in the Jordan Valley during the life of JVASP. 

University !of Jordan Student Out reAch Program 

Tfhe faculty of Agriculture at the University of Jordan had been
 

involved in basic agriculture, research, and teaching, and had 

little to do with extension, outre.ach, and technology transfer. 
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Althou:gh basic research supported applied research and extension 

done by the Ministry of Agriculture, the University's lack of 

involvement in extention constrained it from playing a more 

active role in the country's agricultural development. The
 

Faculty of Agriculture had a one semester practicum on the
 

University's I00-hectare agricultural farm in the Jordan Valley 

for its Bachelor of science in Aqriculture seniors. Tie students 

learnrel a w i V, it,. t ai icultura1 skills both and'.ithin 

out.!;ide their.- ei a i, ,atiour. Unfortunately, all those skills 

were learned on the farm uinder "classroom conditions". The 

students were not expose to the real problems on neighboring 

farms, where tarmero-, ajribusinesses and other organizations and 

professionals, were fa(-ed with daily technological problems. 

Lack of l inkages to the farmers and other agricultural people 

not only deprived students and faculty of practical knowledge 

and experienc:e, but it denied the farming communi-y a link back 

to the un ivero i ty,. A pi-oposal was funded by JVASP to involve 

the Faculty of Aqvii ciiire (University of Jordan) in extension, 

outreach, and technoloq transfer to private farms and public 

and private .rjricu ltural organizations and their management 

through a student itcrn program with full faculty and 

techniciar support. 

The projcct built upon the Faculty of Agriculture's existing 

senior year practicum at the university farm in the Jordan 

Valley. Student; were assiqned interactive roles with selected 

cooperating farmer!; and other agricultural entities in the nearby 

communities for one ,;emester. Students reported to their
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sponsors and university specialists on technical matters related 

to improvement and/er real i ties of operation. Students resided 

at the dormitories at the university farm. During their 

internship, the s-ttdents were provided a small stipend, which 

covered t ransIe rtat.ion expenses and lunches. The program was 

open to both ;;,niOr- and qualifying postgraduates. Cooperating 

farmers and other publ ic and private sponsors recruited bywere 

the university. Most of the farmers were commercial (as opposed 

to sub;istence) types;. On the cooperator's farms and other 

work 1 ce ; S: t u( t14- I ,a rncd first-hand a bout the daily management 

nt aqricult ll-.iI r)I !.'ati Of;,. Iho s-udents participated in farming 

Ind orqanni at. jen, ,dci!;ions is wel I as farm work, planning, 

manaiement aind l ii ly ictivities. Through the internship the 

s'tudcent;; qaii ,d ;7i I I.-,ind e- -e rience that would benefit their 

professional futures. The students were supported by faculty and 

staff members who w.,;ere available for specialty consultations 

and the research laboratories at the university. JVASP played a 

strong role in the execution of the project (Cummings 1987). 

Univworn ity of 3o rda n -uh -Cent ra ct 

Under IISAII) rerulations, Washington State University entered 

into a :;ub-cwit:ract with the UJniversity of Jordan in 1984 under 

wh i (, IVA ; ' n d rrIier t ce rta in interventions by university 

factilty, sta ftf ,nv fic: i I ; ti e bi:;ed on agreed-upon fee 

c-;chedu;les in nlrer to) mi:,iximi;.:e the use of local resources in 

the attainment of project goals and objectives. All 

sub-contracted tasks were requested, implemented, and invoiced 

through the Center for C':nsultation and Technical Services and 
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Studies (CCTSS) at the Uniiversity of Jordan. 

The sub-cont-r'ict and tho variety of' services and activities 

asoc atd with it became ,a very exciting aspect of JVASP. 

University of Jordin 1personnel were called on for field 

advisory work with vegetable crop research programs, frequent 

instruct inn during the weekly extension (and research) training 

p-ograms, colliboration in writing many extension fact sheets, 

editing pe;ticide educat ion video script in Arabic, conducting 

a fruit and vine pruninq 1 ieid (lay, executing the student 

on tre-ich proqram, and c:oI laboration in writing a weed control 

manI l I . 

Serviccar enqaqed at the "unive-r.it, by the project included 

special pllotographic techniques, printing of the weed control 

manual, electron microscopy, and billing of special English 

language training. 

The JVASP/University of Jordan relationship tended to stimulate 

ci alogue and cooperation between the Ministry of Agriculture and 

the uni,.-ersity, provided an additional source of expertise for 

MOA researobe rs and extnsion workers, identified useful 

:.cienti fic re:-ources, and enlarged upon the continuing and 

e>xcel lent tie.s betw.en 11niversity of Jordan and Washington State 

University,ye.emp ified in the -;c ientific lecture series of 1987 

de] ivered by .V.'AflP ierr i sts and practitioners. 

http:unive-r.it
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Conclusions and Recommendations
 

Conclusi ons
 

The Jordan Valley Agricultural Services Project, funded by the
 

United States Agency for International Development between 1981
 

and 1988, achieved its objectives to a substantial degree, and
 

significantly exceeded them in certain areas of endeavor.
 

Technical assistance input was adequately provided by Washington 

State University through 10 resident faculty members and levels
 

of effort were exceeded by timely and effective deployment of 24
 

TDY personnel to complement resident scientists and
 

practitioners. The involvement of WSU area extension agents in
 

TY activities enabled the maximization of TDY resources in field
 

and extension activities.
 

Commodity acquisitions through the L:_oject served to develop and 

equip research and service laboratories at the Deir Alla research 

and extension center in plant pathology, plant virology,
 

entomology, vegetable and fruit horticulture, soil analysis,
 

tissue analysis, irrigation and computer science. Field research
 

operations were enhanced by the provision of rototillers,
 

cultivators, transplanter, shredder and spray equipment. State
 

of the art audio/ 'snal mcdia equipment was supplied to extension
 

(and research) personnel to include cameras, projectors,
 

recorders, VCR/monitors and more common magic boards, flip charts
 

and bulletin boards. Some 30 vehicles were procured under JVASP
 

for field operations including self-drive pickups for extension
 



agents. 

The training component of JIVASP was fulfilled by the sponsorship 

of 19 academic degree programs at the M.Sc. and Dip.Agr. levels 

and the execution of short-term training programs for 41 other 

MOA employees totaling '. person months. Academic and short 

term training was actively complemented by in-service education 

associated with weekly T&V instruction and several effective 

s hort ClO<'t:-; 

Addit ional ly, the project supported a number of useful projects 

andct i.::- fl(lut ig th, ;tudent (',treach Program, the Women 

in Agricultur1ve Study, the Spherical Mealybug Biological Control 

Program, the ELISA Sub-Project, and the University of Jordan 

Sub-contr a c t. 

The Jordanian Ministry of Agriculture likewise complied with 

their project commitments to a substantial degree. The project 

,.%,as staffed by 11 M.Sc. and 4 Dip. Agr. researchers, 12 research 

associates at the B.Sc. level, 15 B.Sc. extension agents, and 

numerou!; ul; ort. :;ti I I ind !aborers. An administrative corps of 

3 pr2 rsons qt we o r:hitr) the MOA ';ide of the project 

opera tio:;. h.1. tovel :(:ienti;ts were not permanently provided 

to the proji,;c:t, nor w(a:; a cadre of extension subject matter 

speciali t:.'s d(,ployd to the Jordan Valley. That shortfall is 

attributed to the Iack of qual i fied personnel in Jordan and not 

to the wfi thhoMding of BOA capability from the project. 

Research sites, laboratory facilities, office space and staff
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housing was provided to JVASP to an adequate degree. offices
 

were somewhat crowded and delays in laboratory installations were
 

occasioned but those conditions were manageable over the long 

term. MOA operating hudget for JVASP was limited and certain 

shortages were experienced, a condition prevailing through GOJ 

and not isolated to MOA or JVASP. 

JVASP established very prominently an applied agricultural 

research and extension center in the Jordan Valley. Its 

research sites and facilities were fully developed and operating 

at project end, and its liboratories were equipped with state of 

the art scientific equipment. An organized research program was 

recurrent and relevant to Jordan Valley farmers' needs in soil 

sci2nce, integrated pest management, irrigation and plant 

product ion. 

A well-trained and equipped extension service was developed by 

JVASP which ultimacely numbered 15 extension agents. Those
 

agent; were mobile in self-drive pick-ups, operated out of 10
 

modestly furnished offices, were exceptionally well-trained 

through academic, short-term and in service education, and had
 

access to sophisticated audio-visual media. Operating under a
 

modified T&V extension program, agents employed a farm visitation 

program, punctuated periodically by timely and comprehensive 

exhibitions and field days. They conducted an active farmer 

demonstration prograii, averaging 60 demonstrations annually, and 

utiized 45 extension publications, a weed manual, and several 

video cassettes (all developed by JVASP) in their educational
 

programs.
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The establishment of the research and extension center along
 

with its programs, branch stations, and active extension
 

service has provided a viable mechanism for developing and
 

disseminating appropriate agricultural technology for vegetable
 

and fruit production in the Jordan Valley. In turn, the
 

productivit.y of the Valley has been enhanced in the supply of
 

agriculturail comnioditie,; for local consumption and export.
 

Market constraint-.; were cel'eating some difficulties at project
 

end and the IJSAlD Mission was progressing in its intention to 

mount a comprehensive intervention in agricultural marketing.
 

Recommendations
 

It is recommended, in view of the economic importance of Jordan
 

Valley agriculture, that the Ministry of Agriculture commit a
 

realistic and recurrent operating budget to the neir Alla
 

Directorate so 
that research, servic.e, and extension activitius
 

may continue at current levels.
 

To achieve this, it is 
further recommended that JVASP-trained
 

staff, project-provided equipment, the developed research
 

capability and the mobility procured for Jordan Valley activities
 

be maintained at full operational strength.
 

It is recommended that research staff operating under the JVASP
 

legacy, through their Director, develop advisory relationships
 

with Ph.D. level research personnel so that research programs
 

remain professionally sound.
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Iastly, it is recommended that, insofar as possible, Jordan 

Valley extension agents be relieved of regulatory duties and
 

responsibilities so 
that they may devote full time to extension
 

education programs. Agents should be encouraged to implement more 

extension group work, using the excellent audio/visual equipment 

at their disposal and enlisting maximum farmer involvement. 
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PLANT PATHOLOGY 
JVASP 01-87 

The ELISA Test for Plant Disease Detection
 

The plant virology laboratory at Deir Alfa di­agncses virus and virus - like disease problems on
 crops in the Jordan Valley. Enzyme linked im-
 , . L- Jt .Y Il 'r-.-j , .- j W_lmunosorbent assay (ELISA) is an important . u..,J ,,l .

method used to detect viruses in :,.nts and anim- _,
., - -L,.,j.,,_j."izU L.. (ELISA)
als. ELISA can also be used to detect diseases ,.L ,. . ,,!LJ JL.,-l , L. .j.JiJ
caused bysome bacteria, mycoplasma, and fungi. ,.AO..11, U.. 
 ,U.lj ;JI
It is a relatively simple test that produces quick re- . , . .suits and is highly reproducible. - - -. 

0 
0--

U, 1 0 

IFI 

ELISA Supplies i. . i ",. ELISA Reader . yt... 

The recommended control of many diseases on -. w1,5-, jj .. ; .t:Uwt.,J.I . 
crops in the Jordan Valley is by the use of virus- " "-•free plants. ELISA can be used to check seeds, . - J...J j"-, .. t *11) 'tplant buds, and tissues for the presence of virus ... Ji (ELISA) I.t iJ,. l
and virus-like organisms. This method is used ".*.Jt .-. ZI iiI t. ­"_, ; -.routinely in some plant certification programs to '.-3 ',-'- ZL.L.l L. J.,j J.iJ,eliminate virus diseases. Meristem culturing or " . ._,. . ,.> " I,.L . .JI._ 'I.shoot tip grafting is a procedure used in certifica- - "t " 
lion program s of many crops. . , J ". 
ELISA has became an important tool in suuh prop­agation practices. With the ELISA system, it is now, ;.. j ,I .J . 11 .. ,.l ,, . , j 
possible to identify certain viruses on trees in two J.1 ., .,. . . J . , L)1 .,or three days. ELISA is a usefui tool in plant -. i L , I ji ,y J L , Llquarantine programs to prevent the introductior of , , , Jy 5 . , 
new diseases not found in Jordan. 

1 



The plant virology laboratory at DeirAlla is theonly 
one of its kind in Jordan. ELISA has been used in 
Jordan for plant disease detection for the follow-

J-.-
. 

, Jjk.i.L 
j ",J 

. ,, ; .. j 
1 

. 

:Jll41 
ing crops: barley, beans, citrus, corn, cucumbers, 
melons, squash, tomatoes, and wheat. , .... l .L.Jlk.1 , 

Prepared by:
 
Dr. Mani Skarla
 

Washington State University/USAID
 

William P. Ford
 
Washington State University/USAID
 

The Jordan Valley Agricultural Services Project (JVASP) isfunded by the United States Agency
for International Development (USAID) and implemented by Washington State University
through the Ministry of Agriculture / Jordan. JVASP's goal is to increase the Jordan Valley's
agricultural productivity through research, services, and extension. Dr. David Youmans isthe 
Chief-of-Party and Mr. Mazen Khassawneh isthe Director of JVASP. 
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Plant Protection JVASP 02-87 

Plant Protection Services Available at the Jordan Valley
 
Agricultural Services Project
 

Commencing in 1981, the Jordan Valley Agricultu- .JlJ Lt jlIj. ltj j,.L t f,%A\pl.
ral Services Prolect (JVASP) has developed at . I J" &,.. 4,,jjV
Deir Alla and throughout the Jordan Valley a mod­
ern agricultural research and diagnostic capability . . ,,L? J L.. .l . Ll 
along with an active Extension Service. This effort - .ij 4..j .;!L*1 -.. L1L1.ct..cil , 
isresponsive to farmers and farm problems inthe I.:,'U ..;..i1 -I lj tj Z z J lj.ll 
region. A number of scientists and advisors are . .UL3tJl .,,.L,. ,4
permanently based at the Deir Alla station, sub­
stations, and nine Extension offices. 

iz' 
C.-, 

JVASP Administrators ~jIJl, t " j.il ,. l 
 l l jl
 

The plant protection group has three modern, ii , , .,. U.II t -. ah.j

functional laboratories at Deir Alla. They are: plant J . , ,.. .

virology, plant pathology, and entomology. 

These laboratories will serve research needs as 
well as the diagnostic needs of Jordan Valley far- . 1l, I .., Jj. ,,L1=.a, 
mers. Below is a short description of these labor- . (Jijvl,

atories. :.l I a+1 J.. ,..j4.L.j 



Plant Virology 
The Plant Virology Department diagnoses virus 
and virus-like disease problems and their control 
on crops in the Jordan Vaii6y. Research is con-
ducted on the o":currence, spiead, and severity of
virus diseases on vegetables, cereals, and citrus. 
Disease diagnosis training is also held forMinistry
of Agriculture staff members. Development of 
virus-free plants is an important part of the Citrus 
Improvement Program. Disease free citrus buds 
have been imported from the United States of 
America to be. budded onto sour orange root-
stocks. 

These trees have been planted and will provide 
n ew fou n d a t io n b locks at De ir Alla an d Wadi 
Shueib. Disease detection aids have also been 
developed for the Extonsion Service. 
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Plant Pathology :T.i l p .iL 
The Plant Pathology Department at the Deir Alla U%,LL . ZL "Ji, yy . ,) .Lexperiment station consists of a plant pathology ,jIt....,,. . .u ,.
 
laboratory staffed by three plant pathologists. A "I
 
supplemental laboratory is located nearby at 
 ',.l ,, J J.Jl z,

Dahret Alramel. This laboratory is staffed by two J 6- _'ju-, j .JLI .
 
additional plant pathologists. Both laboratories are 
 -. 
 jIJL 1 . . ,,Il
supervised by a research coordinator, located at .L...I J. L_.Ui.l UIl ,.t JL., ), Jl..Deir Alta. The Deir Alla group functions as a sor- .j' I JJ " I . 
vice organization and carries on a disease re­
search program for crops grown in plastic houses 
and in the field throughout the Jordan Valley. The
principal crops include: eggplant, cucumber, ,.tJLU.,j..JIj L,.I LL1iUl .'-L.Ib. J-,jtomato, potato and squash as well as citrus, ;JJIJ tJ\4lJ.I ..,.,. , ,J .,.Jl
peaches, grapes, bananas and strawberries. , ,l.l .
Other crops prone to various diseases inthe valley - L,­a.!A ,tU ­ j .L .Ji Z .L I",
 
are peppers, minor vegetables and various 

ornamentals. The Dahret Alramel plant patholog-

• "
 
J.. . I .l4 .
isis specialize in the identification of bacterial and . Jj .
 

nematode disease problems of Jordan Valley 
crops. 
All services, including diagnosis and culturing of 7."l .. Ij.j .t . ,. j I",­, .LL 

disease specimens and control recommenda- l',.7,,. I .. . . U 1 .. ".Ll 
tions, are free to Jordan Valley farmers. Research ,.. .- ,L I I,is conducted on Ministry of Agriculture f3rms. . ;.,laJ 

Disease Detection 



Entomology : , I 

The Entomology Department diagnoses insect 
and mite pests on crops in the Jordan Valley. 
Biocontrol of spherical mealybug is an important 
activity. This pest is a serious threat to the citrus in-
dustry. Parasites of the spherical mealybug are 
reared and released continuously by this labora-
tory. The entomology staff interacts with Exten-
sion agents and farmers, explaining the biocontrol 
program. This program has been a great success. 
In several citrus orchards, where parasites were 
released, the pest is no longer of any commercial 
importance. Tomato yeallow leaf curl virus 
(TYLCV) is transmitted by the sweet potato white 
fly. A management system utilizing TYLCV toler-
ant tomato varieties and whitefly catch crops 
(cucumber) has been developed. Future biocon­
trot programs unde. study include: spider mite and 
scale insects on citrus, and white fly and spider 
mites on some vegetables in plastic houses. 
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Plant Pathology JVASP 03-87 

Citrus Phytophthora Root Rot
 

Phytophthora Root Rot is a destructive fungal L1. (,.Jl) -,, _ , 
disease common wherever citrus is grown. Root- ;,L.. _ !,i , J, zl 1 I 
stocks differ in their susceptibility with trifoliate . .. .. 
orange, alemoro, and sour orange the most toler- ,L' J-,.,= l ,t-5 ,.- j jljjvl S= J. .Ji 
ant. (Rough lemon, Cleopatra mandarins and JL...Jtj , ". ... JS .,. 1 J.la L.-

Sweet orange root stocks are the most suscepti- .;.LNj L L 
ble). 

Symptoms: : ,* ljlI 

In the Jordan Valley gummosis on the trunk is one C- . J3... . ,.,&..=Jl 
of the most visible symptoms. When feeder roots . ., L ul J, . 
are affected on susceptible root stocks the root - • 
cortex turns brown and soft and separates from U* - J'-1 . 5 .L .,j 
the stele (the outer portion of the feeder root j j i.6 , L.;. . IIa 
sloughs off easily). 

\\ I
 
,\
 

d e0 

Dead Lemon Trees 4 iAi j-u j~. Trunk Destroyed by Phytophthora j a..dI l JSL. .,WL_ 

I 



Management Guidelines: 

Once the problem has been diagnosed as 
Phytophthora, certain management strategies 
can be followed. These include improving soil 
drainage, altering irrigation practices, applying
chemicals or replanting with tolerant rootstocks. 
Because Phytophthora problems oftenareconfined to certain areas in the grove it may be 
possible to reduce disease levels by improving 
drainage only in those areas. Tile drains may be 
appropriate in areas with hardpans or otherimpervious layers. They will increase the volume 
of roots that can penetrate soil by draining water 
that is perched on the pan. Irrigation schedules 
should be designed to insure that the grove is not 
overlirrigated and that the soil does not remain
saturated for a long period of time. The soil 
should bg allowed to dry sufficiently between 
irrigations to encourage root growth without 
stressing the trees enough to affer.t yields. (If
possible, alternate-middle irrigation may be used 
to increase the soil drying time without unduly
stressing trees). If the problem is a large scale one 
and cannot be corrected inany of the above ways, 

:,Lj.L.I 

c (%
V,.I (( 

..tJIt. .. I (r 
. I *,.t.JI 

. . JL.1-l (. 

: . (I 
... jI L,.Ji cAL ,j ,l lI Jl..,.. 

" " 
" 

l. - L . ".,LJI ... I 
. .,l

L .II-JI _ ' . .J . 
" - 1 I ­

, . ­. _,. 
.	 ,.iJl . d, IJ,Ih 


L,., J . LJ , . .. j
V.-1jJr 
.Jj.. _l ' . ,J L,.)Ct l 

0 

Weeds and High Humidity Help Cause the Disease 



installing a different irrigation system may benecessary. Mini-sprinkler systems are 
recommended because these systems can
control water delivery very accurately. (The use ofevaporation tables allows growers to add only thatamount of water which the tree will use at anygiven time). This reduces the length of time thesoilis saturated. By regulating the time interval
between irrigations, both depth of rooting andlength of time the soil remains saturated can be
contrOlled. Ifareas of the grove are highly * "ested 
and need to be replanted, soil fum ig j f,,withmethyl bromide, vapam or other fumigants should
be used after the old aretrees pulled. This
procedure should reduce root rot due toPhytophthora and allow the young trees tobecome established before being attacked by root 
disease fungi. Fumigation will also control
gummosis, nematodes, and weeds.
Non-fumigants can be applied todrip or sprinkler lines. Ridomil, 

trees through
a new systemic 

chemical which has recently been released for useon bearing citrus, helps control root rot whendelivered through irrigation lines. Because of the 
expense, however, it would be uneconomical 
except when root rot is severe, Phytophthorapopulations are very high, and other means ofcontrol are not acceptable. Alliele, another newsystemic chemical often used as a foliar spray tocontrol root rot, has been released in some citrus
growing areas. When replanting trees, choose 

roolstocls that 
 are toleant to Phytophlthora ifpossible. Sour orange, Trifoliate orcrige and
Citrus macrophylla are all high!y tolerant. Troyer

citrange is somewhat tolerant. Rough lemon,
sweet orar,g and 
 Cleopatra mandc.rin are all 

susc"rpible. Several new rootstocks may be quite
tesistant to Phytophthora root rot. These include 

India lemon, Yuma ponderosa lemon, Schaubrough lemon, Swingle citrumello (4475citrumello), C32 and C35 citrange. Phytophthora
root rot is a disease with the potential to cause
significant yield losses. If groves are managed 
properly and care is given to Irrigation,
Phytophthora build-up may be prevented and
this disease can be controlled effectively. 

" -.e ':'L -"L JI.I 

.
 . .
 
UJlL t .,j .. , ZL.I I-


JL L J 
4 l" f j 9a, ZLLJIL I ,Zt.&4V)L..JI ,L.Jt Iu. 

. I I L 
(....L )JL Lt .t. 4 _J.,J ,,L.


ti, .Jl .c.. Z. , l.St5.IJ 
.j LJI "dI j, 

_­

4.7Jl 14., la . J'j ,.­
61 -J u I-VJ.;I j L . L 

•.. ;..iJ
".QLA.V 6 - ,jI e,-19. 

1.L..
 
" 


:.4j 1J JL.t.,L I - r 
"
 

..d.Jl. j , 
lLjI.J Jljl . . 1
 
:L.. 4 l=..'J, 

,... dLal Ut 
Al ?J.t.JWI %.1,1(...

L-,VIf C._j _j1...I * ., 4

4Ul I.1Jl ULLi.I Ji J l.L.u.L 

V ,L;I .L._ ~L &.. 7 jLL

J, ': Jl jl. -
I
 

.LLiL. ..L 
jl- U ,1h.-

" 
l ,S 

L 
- ... L ,JI _ 

.n.- •.,tt 
, , t.. Jl ,.... 

J ,4; ,1t , .JIj5l 

. I 
. ,.L .
)* JLJJ 

L._,-_) ,d _l Z.-...J I_.j.­
,.ku I -­ •. -­



Summary of :orrectlve action for Phytoph- t., J,.ol JU .,L, _
 

thora root rot: 1) Increase irrigation intervals.
 
2) Switch to alternate middle irrigation or a diffe- J .. j l .,U I .L/I . J, .t1
 

1 J111 J ,JL 0J., L LlY.,'. . , .. Jtrent irrigation system. 3) Install subsuil tile where 
feasible. - .'-.vJ,- , . ..., ,J-. ,--.


, l)L _JA3J_l.jW .J Ij .=J.. L41Precaution: 


Keep citrus grafts above the soil line. In theJordan
 

Valley grafts below or near the soil line have oeen J.Ll 141 ; J.J.,l &,.-J. 

found to be prone to Phytophthora sp. and gum- India lemon, Yuma ponderosa lemon, Schaup
 
mosis. To reduce damage due to Phytophthora rough lemon, Swingle citrumello, (4475 citrumello)
 

on older trees - do not mound soil around the C32 and C35 citrange.
 
trunks. To avoid or reduce damage in new plant­
ings (or replacemant plantings), plant the graft at ,. 3 W L.
I ;_, .LL _ 

least 20 cm above the soil line. 

.L. ,.y',J. ,L L,.tJ ,U; (Y"
Zt.- .,.l JL,,.,7-1 


J C2-'-• L,Sr. -i_- -t..?L 
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Ministry ofAgriculture/JVASP 

The Jordan Valley Agricultural Services Project (JVASP) is funded by the United States Agency 
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Plant Pathology JVASP04-87 

Cucumber Powdery Mildew
 

Powdery Mildew is a serious disease of cucum- Jt . L il JLy , :L. .
 
bers yrown in plastic houses in tha Jordan Valley. • . J. lj ._ ULJ j ljL&JI
 
The disease is found mainly on uxpand,,d (older) 
 . .. . 
cucumber leaves arid on stems of plants. Yields of Erysiphe chicoracearum . )JI
 
infested plants are reduced due to premature
 
foliage lo3s. Severe leaf infection nay account for ' . " , .L.Ll
U.i l , ul.. 
reduced quality as well as smaller fruits. The fun- --. J_ i€ -iLJ! 5 JL.JI .. l J. .
 
gus is first noted as small round whitish spots on 
 .3 LJ I j- f Zk.)_flfLI 
leaves and stems. The spots enlarge and t 6 - :
 

items.
 
powder appear on thc upper leaf surface of the J -, L I .l
 

o!der leaves. However, in the Jordan Valley pow- A i..ldIl ,JI =,. L14. . J J! t,.jI'Jl,
 
dery mildew may apoear first on the lowet sirface ,.I ,jl.jl -. . . L J.I.j 
 ...
 
of the leaves. Younge leaves may be partially im- ,.. .. W Lk ,tj LL l
L, i ,'i t.l ,J 

nnune. Spores or the leaf suilace are easily blown 
 . ­
by winds to nearby susceptible plants. 

Causal Agent: Erysiphe chicoracearum. 

Powdery Mildew art Cucumber t.I.I J. .A,.Jj'hJL ,j 

Disease Development: .tA' i ,.p ji .i -J. i " jl j l 

Heavily infected leaves yellow tiert become dry ,.. . . ,a.L.j -. 1.1 

and brown. Extensive preniature defoliation of old- L, ,j LL-. ,:,UiL , i J, j ,,. 
er 13aves occurs if the disease is not controlled. ,Li JL-JL,.!LJ 
Yield reduction from such doeoliation is proportion- ;LJl a C.; ,j., 1 
al to the severity ard lenoth of time plants are in- " ..... 
iected. Severe economic losses can occur. The 

•((
 



fungus causing powdery mildew can ieproduce ._.tjJI .,j ,..,. ,4 Z.,LN.I Jj,,,tjlunder dry conditions. Higher humidity incieases 1 _ , .. . L...J.; ZL li -V,.,JIJseverity of the disease. Normally the disease is . """" 
enhanced during periods of heavy dew. However, J , . .LUJI , , .tLlittle or no dew occurs in and around the Jordan .(. i&l ,,.. , ;.. . .J . ,.,Valley Deir Ala experiment station. Yet powdery -4- - ., I,, J1 .,.,Jt jL=1mildew can and does become severe during the ; L * f I L
 
spring and summer months. _,
 

Disease Management and Control: 

Healthy plants are less prone to infection. Plantsunder nutritional stress generally develop pow- Jiljilj . .... Lt .iuIJ,. t-,..L7dery mildew sooner than plants given adequate . ., Ll.,..l .L,:,.I - ,L U ,nutrition. Cucumber cultivars Poinselt, Lemine, .. , .. , L..
Premier and Calypso have various levels of resist­
ance to powdery mildew. Varieties grown in the .. _l ,
Jordan Valley that are tolerant to powdery mildew 
 "_u.t Poinsett, Lemine, Premier, Calypsoare: Mobis, Darkobello, and Floramore. , - I .,.I .. Ij, . L.,L . , 
Even if selected varieties of cucumbers show .- ,I jJlj J.-- Ltolerance, economic control is primari~y chemical. - L l31 ,.ij Mobis, Darkobello, FloramoreHowever. under moderate to heavy disease, spe- ._jLit ,Lii L,,.Ldl ,LJ ;LL. J it ,J lcific fungicides are recommended. Bayleton .Is., L ,. , L,jLi - -.,
(Triadimefon) is an excellent powdery mildew fun­
gicide and works by means of a protective and . . . .Lh . ,t.i .,. ,.curative action. Even if the disease is fully de- . "t*' . t " ,- iJtveloped, it is controlled by er dicative action. .. ,JI , ,.,.)JIOther fungicides recommended for powdeiy mil­
dew control in plastic houses in the Jordan Valley - . . . 
are: Bayfidan, Saprol, Impact, Afugan and Calixin. 
All sprays should be applied on a preset spray . ,.A.IJIJ .,f,.,t , *JjyL .. l ,ta..
schedule before 10:00 a.m. and after 5:00 p.m. in . j.}. . L &A- J lthe Jordan Valley to avoid phi,totoxicity on cucum- 'J3j,I,.,. c..tLJI ;.L,,I J_u-. .t_. ,t j L,;,j

il, 
l... 

ber foliage. Phytotoxicity may occur during the ,. h 1i ", . .-- -- . 
hottest part of the day, 10:00 a.m. - 3:00 p.m.
Sometimes the use of alternative fungicides may -) " N Jl _ .UJt 741 J iL L4 it 
avoid the development of resistant strains of the .AJL, ,, Li. ,l JL4.V -pathogen. 

_ L j6.,, zlt - ;1;L -,.:.. JL,- . 
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Plant Pathology JVASP 05-87 

Citrus Dry Root Rot 
~ JL~JLeJiI LJI 

Dry Root Rot: is probably caused by Fusarium Fusarlum spp . iJlI 
and other secondary pathogens. All common root (ZA.t, , , 
stocks are susceptible, including trifoliate and
 
Troyer cilrorange (which are fairly resistant to Phy- 11-4. 4L_..U LJ.i W.I .,1 ,I J.l ,
 
tophthora). When irrigating, direct water away , . j , iy JL't .JI JL ,.I . 3 L.. ",,,
 
from the trees so that the crowns are protected 6L-. ,',-U'j ( , _
 
from the water. If sprinklers are used the water L i JL I _
 

should be directed away from trunks. Avoid injury
 
to crowns and roots. .- __ . .. l L j jL. L.
 

Damage starts in larger roots and then spreads to
 
the trunk. The bark shows dark moist decay, which Oy -,IJ. I. I. I
 
can dry and then adhere to the trunk. Wood below
 
bark is hard, dry, and grayish brown to purple. .. JI .. I .J a ... 1I ..4JI . _. t.
 
There is generally no gummosis with the disease. , , _ " ..L _ S. A.. L .
 
Once the crown is girdled the tree collapses. Injury . JI ;_ JI . uj4 tY .
 
can follow Phytophthora, other crown and root ;.. JI r L;JI i;' J_. h L, ­
damage, or an overdose of fertilizers, herbicides, , .. , i .
 
or nematodes. .L_,,: IJ3,a. I .
I I..JJ JI L.. I a I 

-A 

Dry Root Rot on citrus crown t Jci~bJW.i~l '- _: k,, .. 



Disease Management and Control: 

1) 	Good orchard management,especially careful
 
irrigation. Do not allow soil around tree crown 
 - -.and roots to remain saturated for long periods ,l,JI L.J L J,_. .Jl s. C Vi,of time. Protect crowns from water. When us- ... .,- .7..JZLL ;,il LX 
ing sprinklers direct water away from trunks. 
 "J,. L .JI il'
 

2) Avoid injury to 
 roots and trunk- be careful 
.when applying fertilizers, herbicides and other . I I,, . . . .
pesticides to avoid phytotoxicity and injury.


Follow pesticide label instructions. When 
 re­
moving weeds or sucker shoots avoid injury to L. i , ;.-..'il Jt...I . 4,,I
the lower trunk, crown, and feeder roots. 
 .	. .. -i-,- y.,-JY. ,i lj.l. 

3) 	Try to take early action and check for signs of C..?I , ,.,Jl , . IA. ,, .Phytophthora gummosis. Clean up trunks and 	
(r 

• (. l JL..L ­
spray or paint Ridomil on the trunk. 

4) 	 If roots around crown are wet and decaying, J j. L ll,..131 (1 
expose crown region and dry. Prune tree skirts 1 a Jl 	 .. ,1and remove soil from the crown region. Correct ,,I ,. _l i.iU:. , ,...G, .JIsoil drainage around infected trees. 

. Lll ILJ. -. 
5) Remove trees that are unproductive due to se- JLljl .l ... L....Il=,11j Itljl . (0vere infection and replanl following the above
 

management guidelines.
 

Prepared by:
 
Dr. Jack Altman
 

Washington State University/USAID
 

Mohammed Jalboush 
Ministry of Agriculture/JVASP 

The Jordan Valley Agricultural Services Project (JVASP) isfunded by'the United States AgencyforInternational Development (USAID) and implemented by Washington Slate Universitythrough the Ministry of Agriculture /Jordan+JVASP's goal is to increase the Joidan Valley'sagricultural produclivity through research, services, and extension Dr. David Youmans is the
Chief-of-Party and Mr. Mazen Khassawneh is toe Director of JVASP 



Plant Pathology JVASP 06-87 

Citrus Virus and Virus- like Disorders
 

1. Xyloporosis: :J4 ,,JJa I 

Introduction and Field Symptoms: JL Jl . ,lj L..ij 

Xyloporosis is a serious disease problem on citrus
 
in Jordan. In the Jordan Valley the symptoms are - jz L ?l L.'jcY l 4j

evident only on tangelos and mandarins. Other cit- J.,J JlN J ,..l.L.t p ,. l.
. lj ..
rus types could be carriers of this disease whicn is . . . l ,L 1J .Li!. ; i .. 
caused by a virus. Chlorotic foliage and appear- () ij-ij i -.,.,.,, . l
 
ance of gummy 
spots when the outer hark is tL jj j lL't J.. '&j_5,.. l 
shaved off above the bud union are reliable means j . . , I . 
of field diagnosis. The sour orange root stock will -" 
 '
 
not show gumming or pitting. On older trees, the 
usual symptoms are retarded giowth, wood pitting (,.L,I.,jVL,J,..Vf &. /,,) J, 6...! 
as well as chlorotic foliage. Cultivar Yousef Elfendi . ... , _wt a J 1 i .';A " 
is highly suceptible to Xylopoross. 

Control: L al 4 . L. . . . ,jj l." 


1) Avoid susceptible root stocks such as . ., , .,.,Jl 14J UL ­sweet ;lj J . . • 
lime, tangelo, mandarin and C. macrophylla. .uJvf 

2) For Jordan Valley conditions, the best control :LLI
 
is to use virus-tree mandarins and tangelos on
 
sour orange root stock. .. , . J L .,.I J .., . _
 

3) Use sterile tools in budding and pruning opera- . , J ..',Ui ,L.J.I , ,1.L'J 
tions. , , ,5t .L,' " L. j t _ 

4) Eradicate infected trees from the orchard. 

Xylopoosts on mandain (sour
 
orange root stock shows no pitting) I, J44 J , jj "A,,
 



2. Psorosis: 

Introduction and Field Symptoms:
 

Different forms of Psorosis symptoms have been
 
observed on sweet oranges and grapefruit in the
Jordan Valley. Symploms observwd have been .
 4 . ,. 1 . ,.iilscaly bark on trunks and oak leaf patteiiias web as JL.. J . J,:. Li~j . jl .ring spots on sweet orange and grapefruits. . -I 1 .,,,.',l,.,K, ji' _jtjj . 
The most striKing symptom isthe scaly-bark inold .
 . ,3_ " . jplantings in Adassiyeh and Mazareh regions of the . j. W L-JIJ ,....' j j.i]I ,I .Lij,-.,a-idlJordan Valley. The scaling on the stem and/on l 1. l-6 _*L,Ibranches are Ll :ULJ,usually dry and irregular. These . ,Jt.,.A6.LL j l ,y_l ",..
 i
plants have all shown dieback of the branches. "
 Gum may or may not exude from the lesions. The " 
 .. 
 .
initial bark-scaling would look like a large pimple.
 

Control:
 

I) Eradicate intected trees from 
 the orchard. 
2) Do not use buds from infected orchards. .JI ,3 .,,a .. ,Ii 

3) Use virus-fiee buds.
 
4) Use sterile tools inbudding and pruning opera-
 • j, zljt
j j

tions. 

'.0 

Psorosis on sweet c"ange +.Wijl; jt J , Psorosis Infected grapefruit tree .-,hi JL,-) ',,l_. 


http:Jt.,.A6.LL


- -

3. Exocortls: : j-.-4t- r 
Introduction and Field Symptoms: 

J.1 ,J1Y 4.-."1 
Citrus Exocorlis is adisease problem caused by a t .k L I I l. 
viroid (naked RNA). The disease causes dwarfing
of trees, bark scaiing, and splitting. Infected .
 . . *,b. il j.. j 4,.Li l.,

lemons in the Jordan Valley show vertical splits, 1 


*.J .31JJ J. JI ,L.'i,.&,....iL. 
dropping leaves as well as vein and petiole crack- .31l,)JI J.lyJ.j
ing. Some lemons grown on Palestine sweet lime 
in the Ghor Sai show vertical bark splits. These . . . ,l , ,.lIJ,LLtI
bark splits later fill in with new bark growth under- ,,. -L J , . Y P t.,.l-j.. .m 
n e ath . The re are s om e Etrog citro n in th e J ord a n ti l 1 t  . t .Ut . .Z .J u. ..,t_il 

Valley (at Deir Alla Station) that show excellent jJ) ,jj'l .jj . Etrog citron t, ,. .V 
symptoms of leaf rolling, vein andpetiole necrosis ,.;L.Cj .- . L_.,l L+. L (.
and corking. (-..1a ,.U t.j)A. .191 .j. J . 31.9t 
Control: 

.j '.)ilJ ..,. 3j.l 
1) Use sterile tools in budding and pruning opera- . 

tions. 

2) Avoid susceptible rootstocks like trifoliate, . , . . l ,L ... I 
rangpur lime and Palestine sweet lime. Trifoliate J-1 1 l, J Y. J_. 


3) Use virus-free buds. 

... .." -­

-t... 

...
 4 

44 

"
Exocortls symptoms on Etroq citrontree Exocortis Inlected 15 year old lemon tree on Palestine 
sweet lime root stock 

http:L.'i,.&,....iL


4. Stubborn: 
., 31 A . ?.I 

Introduction and Field Symptoms: Spiroplasma citri _JL,;.L,'Ii Z- ,. l, t,-,
 
Stubborn is a disease caused by Spiroplasma . J12.Ji , ..,.., .LLtLL, J S.itl
citri and is transmitted by leafhoppers. The in- biLJl ,..,l . ., j .L L . 

L. 


fected trees ,
produce lopsided fruits, witches'- ­ . )i, ,z , ,
broom, and small, upright twigs, and leaves. ., J,&.j1 J t 

In the Jordan Valley the disease has been .L..I 
observed on sweet oi anges, grapefruit, pummelo
and mandarins. Control is by the use of disease . . . , 
free buds. 

Prevention of New Diseases: :j d 

Tristeza virus and greening (caused by mycoplas- --0 i-31-­
ma) have not been found so far in Jordan. Strict 
quarantine controls should be enforced to prevent 
entry of these two pathogens into Jordan. 

Stubborn Infected grapefruit (right). Healthy (Left) 

Frepared by: 
Dr. Mani Skaria 

Washington State University/USAID 

Dr. Abdaila AlIMusa 
University of Jordan 

The Jordan Valley Agricultural Serices Project (JVASP) isfunded by the United States Agency
forInternational Development (USAID) and implemented by Washington Slate UniversityInrough the Ministry ofAgriculture Jordan. JVASP's goal is to increas the Jordan Valley'sagricultural productivity through research, services, and extension. Dr. David Youmans is the
Chief-of-Party and Mr. Mazen Khassawneh is tie Director ot JVASP. 

' 
 'b J . .,JLj,...U.L, iA " -4-,._,"' ,. ./.j .°:., ,L.= j.- (USAID) j.1 L, L-,:;I L.L .J . , ,jl..i . j ,.,l Jj J :, i, 
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Plant Pathology JVASP 07-87 

Downy Mildew of Cucumber
 

Causal Agent: Ij I 
Pseudoperonospora cubensis Pseudoperonospora cubensis 
Downy Mildew of cucumber occurs regularly on 
cucumbers grown in plastic houses in the Jordan a*Uj _,,Jt' Ij .L,t j , . 1. -:"...

Valley. Symptoms may be severe or mild depend- 3j .LJ1 ;. Ll L.,I. .
 
ing on the environmental conditions and on the - ".i :,.bjlUL ,ii L.&JI jLt,

varieties grown. Generally all cucurbits are 
 j :4jj .,,j."I ,,... L, 
affected by the same species. P. cubensis but
 
strains of the pathogen may exist.
 

Downy mildew can reduce yield, fruitquality, and
 
alter harvesting time. Ifplants are severely in- j- ...
±. .L ' L . , .Jt , ,. 
fecied .atan early stage of giowth, plants may be ,., L,,t31 '.j UL " ,..-.
 It j _Aitl_,LJt
killed. Leaf infectior can result in a decline in ' ,. ,.,jt 2 't .. .,. , . ,t;L.t
pholosynthate (food production) in the p!art. Leaf 
symptoms on cucumbers in the Jordan Valley 
appear as brilliant yellow angular infested leaf 
areas on the upper leaf surface. Spores and myce- ,.ij.iiJIlJc ,.it , ,. I .,,Lt Z 
lium are produced in duller yellow angular spots on . ., ) IL-J I .+ .Lk .t.-1,I,1.) 
the lower leaf surface. The pathogen can be •" 
spread by spore movement in late morning to .. .t ,
 
noon by wind. moving air in the plastic houses or 
 :Lj.,t_., l 
bv mechanical means during picking or handling. : ,.0I.1.... 
The disease is mechanically transmitted by first ,. . u -_ .. . t ,
picking infected plants and then by picking liealthy C Z5.4t i 

p lan t s . _t.,. 1 

Spores (sporangia) can germinate in4-7 dayspro - '. L .- ... J J..,j .J .... _
 
ducing a gern tube that penetrates the host result- .)L.Ji .
 
ing in new angular bright yellow leaf spots. j y1 zL,.tYj L.., O . IJ.Ij. -U i.31 "L 

$i.Lt--- t-U L JLU zLZJ ji.;IkJzi.Ji L4 

D lew! syplm ojn)"uub/l,
JDowny mildew symptoms on 
a 
a cucumber leaf 

http:ji.;IkJzi.Ji


Control and Management Guidelines: :.,Ji,.li. 1l 
Control of downy mildew is achieved by the use of i.- Y,0 .. Z.] i ,

resistant or tolerant varieties and/or fungicide 
 . ,I :, L...,Ij
spray programs. Both controls are beinc, evalu- - -

ated at the Deir Alla Experiment station in the Jor­
dan Valley. When resistant or tolerant varieties are 
 .,. ,u. iu I I (N. , j',t It
used, fewer fungicide spray applications are re­
quired. Spray programs for downy mildew 
are .LJtJI...l JU...,Jl (yeffective when initiated before the first sign of the .,,'.i.J-y 4J, J '.,,,.l , .L. -... jdisease appears. Once the disease occurs in a Jar"JAL " Z.!it i-,. J., ....,4; .,planting in a plastic house it becemes more diffi- J " cult to control with fungicides. 9- J. "t_ ,1 - I .,lII U .JI 

Spray programs should be iniiiated as soon as the

Isttrue leaves appear. When night-time tempera. j ,5
,. ..- ,LY ,,.lt , ,,-l 6
 

tures are between 12.5'C and 24"C and the rela- *"i~ j~t k iA.Jl ,3l"l j...
tive humidity is above 95%, conditions are ideal 
 :,.. . UjUI ,JWl ...2.Wl ., JL., I
 
for infection. " "
 
Since recommended spravs and varieties may 


. 0 ­change annually, your Extension agent or the pest . _ 0
control research supervisor at the Deir Alla station 

- ­

should be consulted for current information. C.. JL.JI t j.- u. j-- JL.. lLS_ U5U jt,.I...
Preventative sprays recommended for downy mil­
dew are: Remeltin. Zineb, Dithane M45, Anthra- ., , + -.jYI . , '.. + , .L,_ Ncol, Trimitoxl, and Meceram blue. " -Eradicant sprays recommended for downy mildew 
are: Remeltin - Sandofan, Antracol i Sandofan, . ..-.. .t ..Jl,Alliete, and Daconil. , ,, ..- , , Lj*L....'E1 _i. L 
Tolerant cucumber varieties recommended in the .K Iv.• 
,Jordan Valley: Darkobello, Merage, Madaba, 
Sahara, Amoun, Mobis, and K1700. 

Prepared by:
 
Dr. Jack Altman
 

Washington State University/ USAID
 
Mohammed Jalboush
 

Ministry of Agriculture/JVASP
 

The Jordan Valley Agricultural Services Project (JVASP) isfunded by the United States Agency
for International Development (USAID) and implemented by Washington State Universitythrough the Ministry of Agriculture / Jordan. JVASP's goal is to increase the Jordan Valley's
agricultural productivity through research, services, and extension. Dr. David Youmans isthe
Chief-of-Party and Mr. Mazen Khassawneh is the Director of JVASP.' -. J,,. .:.. .S.ii(USAID) j,i 3.J, I,JL ,iI , ,.,...,", ", . L.J _ 
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Horticulture JVASP 08-87 

Producing Tomato Seed Ir: Jordan
 

Introduction: 
Because tomatoes are self-pollinated, they are :o L . - J I ZL.. 7t:iL: W,A.J .Al , . 
one of a few vegetable crops for which seed can 
be collected by the commercial grower. This pol- . L; L 
lination characteristic will produce a uniform seed &. LL ,j r U L.l .,JI .., 
crop of the desired cultivar. t.=L.l z,LLZ I ;. ,.L . Vj L .. I j.2, l 
Afew precautions must be observed to assure that . ; . " ; L, .V 
quality seed will be produced. Seed should be col- I aLA. UU .>, . p7:.L;& jj.L t.& 
lected only from plants completely free of virus dis- L 'V t, . I. 
ease and relatively free of other diseases. Avoid - " 
plants with nutritional disorders. Seed should be L _ j I( a L jA,1 
collected only from tomato fruits that are growing ..,.l . ., . L J ilJ. , & . £JJ­
on plants at least 20 meters from tomato plants of . ji J.yl.. I , j., l t-".I ( ., 
a different cultivar. Seed should not be collected I"-,. LA , .l .L..l ,, (.
from F, hybrid cultivars. Fruits frorn which seed is Jj_' . L ,.:bll j. t+., J,... J0 U j LL, 
to be extracted should be fully ripe. It is best to p a 1 fll J1 L+J 
allow fruits to turn completely red while still 3 1 U L, 5 I L L*K 

attached to the vine. If necessary, fruits can be 
harvested any time after they begin to turn red. 
Then allow the fruits to fully ripen off the vine. 

0 

C 

Tomato seed andpulp ~L~~j~~J~i 



Procedure for Seed Extraction: 
When only a small amount of seed (1/2 kg) is to be 
extracted, it is easier to cut each fruit, squeeze,
and scrape the jelly-like-pulp and seed into acon-
tainer. Discard the skin and solid flesh (see 
Figure 1). For large quanti'ies of seed, the whole 
fruits are placed in a large container. Thoroughly 
crush the fruit to separate the seed and pulp from 
the solid flesh. 

The container with seed and pulp or crushed 
tomatoes should be placed in a warn location (25-
30 C). Allowcontents to ferment naturally for3to4 
days. Occasional stirring of the fermenting mate-
nal will help separate the seed, which will sink to 
the bottom of the container. 
Add concentrated hydrochloric acid at the end of 
the fermentation period. The rate of hydrochloric 
acid to add is 1% to 2% of the volume of ferment-
ing material. The acid helps in the further break-
down of the pulpy material around the seed. Alter 
the hydrochloric acid is added, the pulp should be 
stirred briskly and allowed to ferment for an addi-
lional 2, hours. Then the liquid and pulp should be 
separated from the seed. 

When the final seed separation is to be made, stir 
the pulp vigorously This will allow the heavy viable 
seeds to separate froin the pulp and settle to the 
bottom of the container. The container of pulp and 
seeds should be allowed to settle for a few mi­
nutes. Pour, dip or siphon oft as much of the liquid 
and pulp as possible from the container. 
The conlainer with the secd inside should be 
three-quarters tilltd with clean water and stirred 
thoroughly to wash the seed. After the seed has 
beer, allowed to settle, remove the liquid agair 
Repeat this cleaing process at least two more 
times. The seed should be poured onto a screen to 
remove the remaining liquid. Then spread the 
seed on a flat surface and allow to thoroughly dry.
Ornca dry, the seed can then be ;eparated and 
packaged. Treat the seed before planting witn a 
fungicide. 
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Figure (1): 
Extracting a Small Amount of Seed from Tomato: (: J-i'L
A) The truit is cut open and the seed with as little L. I I ; tipuulp as possible is scraped arid squeezed into L. j L I (1a container. 

. ' . & , .I 
B) Place a loose cover over the container. Allow . _ ;, J.a,LJl -jIj,:Lk1,-Ipulp and juice to ferntent for 4 to 7 days. If 

. ,. 
-, - \ (HCL) ~..L . .
 .
needed, add 1to2% by volume of hydrochloric .L. .u ,.i. J 1JLt
acid (HCI) to help break down the pulp. "
 

C) Rinse the seed several times in cold water.
D) Place seed on an absorbent surface to dry. 

. 

Prepared by:
 
Dr. Darrel R. Bienz
 

Washington State University/ USAID
 
William P. Ford
 

Washington State University/ USAID
 

The Jordan Valley Agricultural Sarvices Project (JVASP) is funded by the United Stales Agencyfor International Development (USAID) and implemented by Washington Slate Universitythrough the Ministry of Agriculture / Jordan. JVASP's goal is to increase the Jordan Valley'sagricultural productivity through research, services, and extension. Dr. David Youmans is theClhief-of-Parly and Mr. Mazen Khassawneh is the Director of JVASP. 
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Producing Fennel inthe Jordan Valley 

Introduction: 

Fennel (Foeniculum vulgare) is grown in Jordan
primarily for the swollen leaf basis which is used 5 ,-.i ,t...! j..t VI , ,...lfor salads, cooked as a vegetable, pickled, or as a L I - LU LiZ.I
flavoring ingredient in soup. The young leaves andthe seeds of fennel are also used as a herb for fla- , ,L,. :, L+1 . JJ',5j
voring, and in some med'cines. Fennel is tolerant . j 5< . S..t.- , .Z .. , l j.,,i
to a wide range of environmental conditions. The 'Y. .,,_,, .I . . j.dJI ,.Le..JI o" 
plant prefers lower temperatures in its early stages - , . 1 .Jk !),,.JIi.. La..jof growth. Then as fennel progressesin age, it re- Zt)l t.. jj't ,.. .. L, .sponds better to increasing temperatures. In the J W ' 
Jordan Valley it is generally grown as a winter 

I 

crop. Consumers need to be educated on the t" . j ,>. -I 
many uses of fennel to increase demand. 

Fennel 



Varieties: 
More research needs to be conducted on the 
adaptability of fennel varieties in the Jordan Val-
ley. Varieties currently available are: Latina, Zeta 
Fino, and Zefa Tardo. 

Soils and Fertilizers: 

Fennel grows on many types of soil that are well 
supplied with nitrogen, phosphorus, and potas-
sium. Soil testing is the best way of determining 
the amounts of phosphorus and potassium that
should be added to the soil. 

Fennel seedbeds sown for ihe production of trans-
plants require approximately 25 kg/dunum of tre-
ble super phosphate (46%). This fertilizer should
be incorporated prior to planting. 

In the Jordan Valley, 30 to 50 kg/dunum of treble 
super phosphate (46%) should be incorporated in 
the soil prior to the transplanting of fennel seedl-
ings. Nitrogen fertilizer should be applied 3 to 4 
weeks after transpiant;ng. Apply 25 to 30 
kg/dunum of ammonium sulfate (21%) in the bot-
tom of the furrow, and then apply irrigation water. 
In approximately 3 weeks apply 5 kg/dunum of a
soluble fertilizer (19%-6%-6%). Mix with the soil 
in the bottom of the furrow and irrigate. Wait 3 more weeks and apply 5 kg/dunum of a soluble 
fertilizer (19%-6%-6%) again in the manner men-
tioned above. 

Growing Transplants and Irrigation: 

Most of the fennel in the Jordan Valley is produced 
from transplants. Transplants are grown in narrow 
row seedbeds or speedling trays 

Seed beds are generally Im x 2m in size with 

15cm rows. The seeds are spaced 1-3cm in the 

row. Irrigate seedbeds immediately after planting 

and then every 4 to 5days depending upon weath-

er and rainfall conditions. 

Fennel seedlings are transplanted when they are 
5-8 cm high which requires about 4 to 6 weeks of 
growth. Transplants are set out in October,
November, and early December. Row widths are 
60 to 75 cm with 30 cm between plants in the row. 
Irrigate 1 to 2 weeks before transplanting Then 
before setting plants in the field, cultivate to loosen
the soil and to control weeds. Irrigate again im-
mediately after setting plants in the field. Irrigate at 
weekly intervals depending upon weather and 
rainfall conditions. 
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Weed Control: _ j. .. t ;kLi 

No nerbicides have been approved for fennel in , J J JL", LrI. . .UA' ,. bjjt
Jordan. If the field is free from weeds when the ct-. ,.WI , t..'l . .Gl U,.
plants are set out, weeds in transplanted fennel j.z..J Z J LL. .IJ JL,..L L., ij, 
can be controlled by timely cultivation and hand J! .I ; J.JI_ J3L. L j
we -;,g. Cultivation should be frequent to kill 
we,.Is while, they are still small. Cultivation or
hoeing should be shallow near the fennel to avoid J L , LS . .
 
root injury. Some hand weeding is also required 
 .- . 
for the spedbeds. 

Insects and Disease: .. l. j.= 
Aphids and powdery mildew could be problems .LIJ , . WJ l 1-1,.Ji ,, itL I . 
with fenrel. Insect and disease control recom- Al1Jl e*. j- lJ .L.l . --­
mendations can be obtained from your Extension . " ,a.JI j
agent or Plant Protection Services departments of 
the Jordan Vallay Agricultural Services Project. jL. a.l 
Harvesting and Marketing: .J 14ilt., -- y N• - A .- l Jj. 
Harvesting is begun 80 to 100 days after trans- - jz. " i.iI li uZ . L. dl&.,;Kl 
planting. Fresh fennel is usually harvested from .Z .) JI 
January through March, depending on the plant- ,L_ i ,,
ing date. Harvest when the swollen leaf basis is ll , (P.- EL j4"
well developed, about 10 to 14 cm indiameter. "" LlI LAJ. (r, ' .
The plants are cut from the roots with a sharp knife . "..... 5ljj'l j ,.L " 4.l.,ly
and the outer leaves with dirt on them are re-. ,it.., I a l N - _ L owl. LY.JV jJ
moved. Fennel will stay fresh for approximately 7 Wlj 41" ak.o .. La .L.Zm .. C.. 
to10 days without refrigeration depending upon .. ji/,. No. . A J. l r J .)..,z,.I 
weather conditions and about 20 days with refri­
geration. Yields vary from 600 to 1500 kg/dunum. 
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Mosaic Diseases of Squash 

Mosaic diseases are by tar the most crucial limit- . j.h- € ,1 ' ji L t...l .. l ,
ing factor in squash production in the Jordan Val- . ,LuVt..1I . I .
ley. Fruits produced 7 days after infection are not 
marketable. 

Symptoms: 

Initial symptoms are mild mosaics followed by ,,.. J. L t . ... "J'/l ,.,l).'Jlraised green blisters on both leaves and fruits. J5,z " . z t,-&,j-.j j.-..
Eventually, filiform leaves will develop. Fruits, if , 1.3 ,ijzuJt . . Ji ,j'~I
set, are severely deformed and not marketable. . . 

WMV-2 symptom on squash l,,i .L. I 'd.i '.. 



Squash infected by watermelon mosaic virus . I 

Epidemiology: :1 j,_.,J . Li 

Mosaic diseases arecaused byoneor moreofthe .. lit .... ,L-1 ,t

following viruses: Watermelon mosaic virus-2 

. ,
 
" "" 

(WMV-2), Zucchini yellow mosaic virus (ZYMV),

and Cucumber mosaic virus (CMV). In the Jordan 
 . . . , ,,.LOVl
Valley WMV-2 and ZYMV are the most common -1 Y j._.. 1 .tV 
ones. CMV is only encountered in the colder ,. . , . 5 
periods of the growing season. All cultivars are 
equally susceptible to these viruses. The disease _. _ . ., , _ .

spreads rapidly and builds up to epidemic levels in Y j' - .
N A .+z j..l l I 
the Jordan Valley during August to October and 
January to February. 

Control: 

Reasonable control can be achieved by intercrop- - J ;i'l .. ,t . ,.J.l.,t ,L- JI _ 
ping corn. pepper, and or eggplant at the fourth ,,LL.. .LJ31,jil L. .. ,I . ,jl C J . . 
row. In the Jordan Valley, squash planted during JiJj I .. . . .. JilIt ItL 1.L. 
November and December will show very reduced . J I 
infection rates. Spraying oils at 1-2% mixed with 
an aphicide at weekly intervals is recommended. - L_ :- . A j3j .zLI r 
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Physical Properties of Processing Tomatoes 

Introduction: 
The physical properties of the tomato fruit plays an 
important role in choosing a variety forprocessing. 
Some characteristics need to be analyzed in the
laboratory. Most of these characteristics can be 
seen visually in the field. Additionally, characteris-
tics can be determined during transportation to the 
processor. Choose an adapted variety that will 
produce a high qua!ity product for the processor. 

The tomato processor will discount lower quality 
fruits which are delivered. Tomatoes should be de­
livered to the processor as soon as possible after 
picking. As a result, higher quality wili yield in-
creased income for both the farmer and proces-
sor. 

Below is a short description of the physical prop-
erties of processing tomatoes. They are: colora-
lion, firmness, ease of detachment, calix absencc, 
shape of fruit, and average fruit weight. 
Coloration 

Tomato fruits need to be fully ripe when harvested. 
The processor desires tomatoes that are highly 
colored, with the red color throughout the fruit. Col-
oration of the fruits should be complete at the stem 
end, shoulder, and blossom end area. Avoid 
green, yellow, pink, and sun scalded fruits. 
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Firmness: 
Firmness is an essential physical characteristic in 
transporting tomatoes. This charact(ristic is a re-
suit of thick-walled strengthening cel!s in the fruit 
skin. Tomato iruits need to be able to tolerate the 
weight and pressure of neighboring fruits in boxes, 
bins, or trucks. Firmness will also allow early 
maturing fruits to remain in the field in a healthy 
condition while later developing fruits mature. This 
would m:ake plant-destructive, or one time mecha-
nical harvesting of the crop possible. 

Ease of Detachment: 

The ease with which the IrLit detaches from tile 
vine reduces harvest losses. Ease of detachment 
also aids in the mechanical harvesting process in 
separating fruits whiie handling a nininum 
amount of vines. 
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, a , -,- , ,JI , -- il ;,.zl 

.j,. . 3 & ij.l :.1 _i 

"" 
J !., _ ,I, ) '. 

Ll . . . jLI & .L ZL 
I ". ;, y , A.J J.l Jr ..-. 
4 _-.L.i .lL i .l ". _.L,. ,, 

Jj...1 ;...Ij 

J1,.4f , 

L, ,i l ,LI ...., .ii . .lI, . 
J L )ILJI ,.i _=., l.1 j... L 

±,A,-* ,;44,. A 

- - , 4' 

Complete detachment of fruit after shaking plant ,zL.Jl L jL,,.JS JL.A. ',LI 

Calix Absence: 
The prese ice of the calix and any other vegetative Jj.J. , 

part of th mplant with the fruits will increase the dis- JS _1 LS 1,l j I 

count percentage at the factory. Therefore, fruits LJI Li-.. .... L l Z. s..4 U1l..) 
free of the calix add to tlhe farmers income while .,.t ,,S JI 'i.- ,,. J I 3 .j, " LI'. 
being more acceptable at the factory. 
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Shape of Fruit: 
Fruit shape variis alprc ssrjg toral(t tie,-
tween: round. ,(ir arid date shaped ()ti,(la!e 
shape is not v:,y aicCep)l,:-Je tecaruse the fruis 
are less toletanl of ifnal irirL tra(is)orta n _ * 

1 

.NILy . iil 

1 

, j , 

Fruit shapes Pear Date Oblate Round 

f.;.erage Fruit Weight: 

The average fruil weight of processing tomatoes 
varies between 50-150 (rains. Fruits of less 
weight will be discarded during the early proces-
sing stage alIre factory Heavier fruits should be 
culled prior Itoshipment because of the damage 
caUtsd by the Iatr(1esurface area arid increased 
)ressJre Agarst these fruits Vaetles which pro-

dUCe li( e fruits irSoul( riot be grown. 
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Fruit weights 35 gms 95 gins 230 gins 
(Too light) (Desirable) (Too heavy) 
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Soil Chemistry and Soil Analysis Services 
Available at Deir Alla inthe Jordan Valley 

Agricultural land in the Jordan Valley is the result 
of thousands of years of erosion. Most of the soils 
in the valley are alluvial in nature. [his makes 
these soils quite variable in physical aid chemical 
characteristics. The amount of ainrual precipila-
tion is higher in the northern end of the valley, arid 
decreases southward, while soil salinity increases 
as you travel souti,.Nutrient deficiencies or exces-
sos include: phosphorus, potassium, calcium, 
magnesium and other elements. Most soils o! the 

Jordan Valley dre calcareous. 

Commencing in 1981, Jordan Valloy Agricultural 
Services Project developed at Deir Alla, amodem 
agricultural center with research and diagnostic 
capabilities The soil cheinisity laboratory con-
ducts analyses for: salinity, pH, phosphorus, and 
potassium. Other analyses are cornducted when 
needed Qualily of irrigation ater ca also be 
analyzed at this laboratory. The scientists in this 
department conduct research on nutritional re-
quiienents of crops and investigate other soil re-
,led problems in the Jordan Valley. 

I)O 

Determination of ,oil pH 4.. ii , 4 . J , . .. . 

Farmers requiring soil anaiyses or information on 
soil problems and recommendations can contact 
their Extension Agent or the soil chemistry labora-
tory at Deir Alla. Their request is recorded and a 
sampling date is assigned. 
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The soil sampling mettod depends on the crop . . . iI ,J Jj:,LI.- .- t. . .. Ali 
being grown. For citrus and other tree crops, two zj1 .1,JL.. . _ j. L_,AJI :A1kc '1 
separate composited samples are needed for - " " 
each sampling ajea. Each sample is represered 
by twelve to fifteen sub-samples. One composited , " -. , . , j,. ,, ,., J iL 
sample is taken to represent the soil below and - \¥ . ,- " . JJ J'.. . . '. 4;JI 
around the canopy ot the trees while the second J~ j .zl -J_,J ,. .:.,Z-Jl .. N0 
composited sample is taken from between the 1_.'.Yj . , • -_ o ,1 , 
trees. These two composited samples may repre- J,. , a ,.Wt-,, -..- L-* , I 

sent 5 to 10 dunums. Samples are taken to a depth 
of 0-30 cm using soil tube probes. The sampling .-

-

' dL.. Yj A)J.*U.I t, , 
pattern for collecting the sub-samples is illustrated . (\) . . ... I . 0 .il ,.U, L 3in Figure 1. ,:l I. _ 1 1) 1,, ... J .,',.3& 

Soil samples for vegetables should be taken two Jtl .t... . j _ - J; 1 - _. 

months prior to planting, bul after the field has J..L_.ZJI .L_ - j.,,,-I!.I j . 
been plowed following the previous crop. This will . . , I . . 
allow time for the soil analysis to be completed and 
the appropriate ferl;lizer recommendations to be J .. G .--... -x.U_. (..AU) 5 
dispensed prior to planting. In plastic houses, Iwo . , Lt t,; - :. i ,.L. 
separate composited soil samples are needed per c-' - • _; 1 1 

3 -- j Lj.o ,J5. ,J
house. Usually each house covers an area of ab- Na _ \ Y" "..i L.5 , --,. L 3 "1 
out 0.5 dunum. Tie depth of soil sampling should ,j t u. (S) J, . :,,.J1 1',, t., . .. ,.J
be approximately that of the plow depth (0-30 cm). )M"
Each composited sample may represent 12-15 
sub-samples. The sub-samples should be col­
lected in an , pattern, at random interv,-" (see 
Figure 1). 

I
 
I
 

Figure 1- Example of two different ,S,, sampling , , (S) ! .. _ 
patterns used incollecting soil samples from plas- .j Id ., (J1 ) " 
tic houses or the field. 

Taking soil samples during the growth of a veget- Jj_ 1tI .ZU z,j,.,,t&.J I .. , . i 
able crop is not recommended, unless a problem , ,... . 
deveops. Results of analysis of samples taken 
from areas where fertilizers are applied tnrough 
drip systems can be misleading. 



When taking soil samples, clean plastic bags and W. ,.j1 JL ,,IL.k .j, LZ .- ,.C7.. ,buckets should be used. Plastic bags should be " 
 "
 
labeled using felt markers. The bags should be

tied to prevent contarnination and/or spillage. Soil 
 ,. v J.,. -. j . j 5sample collection forms should be filled out and .t~hL, ".JI r,.,I ,.,L.,.i. J
 
sent with the samples to the laboratory. This form f-,.LJ t. l.jt.l , LSVI a.., .,, f 
(_. ),.zi.t,
will provide a field map with sampling sites, in- :,,,JI 3 .ij0 . .- . , .
formation on the nature of the crop, fertilizer prog- ,. .
 , J. .Ll L, L. ., ,ram, type of irrigation system and other pertinent s, " 
information. In the laboratory, the samples are
 
prepared and the appropriate soil chemical analy- .p 1 L -j ., 
 , Jl ',
 
ses are performed. Based 
 upon the results . ..L-l ,

obtained, recommendations for fertilizer and other .Jl Cj I ,, -j.j ,. ,management practices, are given. This informa- L, #. L.Il ,.VL.,, ). llion is provided via the Extension Agent on a spe- .L&JL!.; j_
cial soil analysis report. The Extension Agent will '.1 J j 5 k j " 
then deliver and discuss these results with the far­
mer. 

.5 J, 
 "LJI- .
 
It is recommended that in tree crop orchards a soil 
analysis be conducted once every 2 years. In 
ver'etable crops, obtaining a soil analysis once ev­
ery year is preferable. 
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part I 
Growing Asparagus inthe Jordan Valley 

Introduction 

Asparagus is a perennial vegetable grown for the 
tender young shoots that are initiated in the spring 
from an underground crown. These shoots grow 
as a result of energy supplied by food reserves 
stored in an extensive fleshy root system. 

A mature asparagus planrconsists of three main 
organs: an underground crown, shoots, and roots. 
The shoot and root buds are formed from the 
crown. As new shoats and new roots are succes-
sively produced from the edges of the crown its 
center gradually deteriora!es. By the time ti.plant 
is three years old the crcwn will have separated 
into three to many sections. Each section of the 
crown behaves like an individual plant. Normally 
only one spear (occasionally two) will form from 
each section of a crown. Cutting of the spear 
brings about a hormonal response that permits 
another spear to be initiated from that section of 
the crown. 

The edible spears, when they are allowed to con-

tinue growing, open to form a fern that may reach 1 
'/2 meters in height. The fleshy roots which grow 
from the crown can become very extensive. They 
may grow to as long as 5 meters and may grow 2 
or more meters down into the soil. Small fibrous 

,4s
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roots are initiated at various locations along the 
fleshy roots and form a network which absorbs wa­
ter and mineral elements from the soil. The car-
bohydrates which provide energy for producing 
the commercial crop of cut spears as well as food 
for the plant are manufactured in the fern and 
stored through the dormant season in the fleshy 
roots. Thus, it is essential that asparagus be 
allowed to produce fern and that the fern remain 
uncut in a healthy, well cared for condition during 
at least 4 1/2 months if a good crop is to be pro-
duced the following year. 

Propagation 

Asparagus beds are established in many ways in 
various parts of the world. The most common 
method of propagation is with one year old 
crowns. Seed is field planted in February to A pril at 
the rate of 300 to 400 gis per dunum in rows ab-
out one meter apart. Tile seedlings are allowed to 
grow until the following spring when they are lifted 
with a potato harvester or other lifting device or 
dug by hand. They should be stored in a shady 
cool location and replantedlocation within a few days. to their permanent 

Asparagus is also direct-seeded into the produc­
tion field, but with direct seeding the crowns are so 
shallow that damage to them is likely when spears 
are cut or when the field is cultivated. Also correct 
crown spacing and weed control are problems 
during the years of establishment of direct ­

seeded plantings. 
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Because of the facilities for transplant production
and the fam iliarity that most qrowers in the JordanValley have with transplants, the best system of 
asparagus bed establishment for this area is prob-
ably the ,,speedling,, transplant system developed 
in California. For this system, seeds need to be
planted into speedling containers 10 weeks before
they are to be planted in the field. This would be
sometime inDecember in the Jordan Valley. Ger-
mination of asparagus seed is most rapid at 22-30' 
C. Germination will occur but is slower at lower 
temperatures. Growth of seedlings is satisfactory 
at 12-27 C. 

For open-pollinated asparagus cultivars like MaryWashington or California 500W it isbest to plant 2
seeds per speedling compartment and remove the
weakest seedling when the plants have grown for 
a few weeks.Cultlvars 

There has not been an extensive evaluation of asparagus cultivars in the Jordan Valley. Mary
Washington, a cultivar having wide adaptability
and rust resistance has been grown successfully.
A strain of Mary Washington selected for its ability 
to resist root diseases called ,Glen Smith's MaryWashingtonm, (GSMW) could also be recom-
mended. Two hybrid cultivars developed recently 
by the University of California especially for the 
warmer area of that state are UC 157 and Ideala.Ideala produces large spears inthe warmer desert 
areas of the American Southwest and should be well adapted to the Jordan Valley. 
Jersey Giant is an all-male high yielding cultivar 

which doesn't produce seed. Seed of the last three

cultivars mentioned will be expensive, but prob-

ably worth the cost in long-term profits. 

European asparagus cultivars 
were developed

primarily for 
 the growing of white asparagus.
White asparagus is produced by covering the 
crowns with a mound of soil to exclude light and 
prevent chlorophyl development in the elongating 
spears. Cultivars from Spain and Italy should be
climatically adapted to Jordan; however, the buds
of spears of cultivars adapted to white asparagus
production often do not remain tightly closed when
they are grown as green asparagus without the 
covering of scil. 
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Soils end Fertilizers 

Asparagus does best in deep loam or sandy loam 
soil. The crop is tolerant of salt, but requires good 

drainage Because asparagus isdeep-rooted and 

long-lived, the soil inwhich it is planted should be 

high in fertility and deeply worked. Insoils of low to 

moderate fertility, 10-15 kg/dunum of nitrogen, 
along with other fertilizer elements that are usually 

required in the field being planted, should be thor­
oughly incorporated into the upper 30 cm of soil. 

PLEASE NOTE
 

This bulletin is continued in JVASP 14-87, Part II 

,,Growing Asparagus in the Jordan Valley,,. 
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Horticulture 
JVASP 14-87 

Part 
Growing Asparagus inthe Jordan Valley 

Introduction: 
This bulletin is the second part of ,Growing %spar-
agus in the Jordan Valley,,. Part I, JVASP 13-87, 
covers introduction, propagation, cultivars, and 
fertilizers of asparagus. 
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Asparagus Spears _..4.J 

Planting crowns or speedlings: 

Rows for producing green asparagus should be 

about 1.5to 1.8 metersapart. For white asparagus

they need to be at least 2.2 m apart to provide soil 

for covering the crowns. Within the row 
spacing

should be 20 to 30 cm. The top of the asparagus 

crown should be planted about 20 cm below the 

soil surface. 
After the field has been worked, trenches are 
made 25 cm deep for crowns or whatever depth isnecessary to get speedlings to the 20 cm depth.
The extra 5 cm of depth allows for the height of 
crown and some soil falling into tho trench during
the planting operation. Crowns or speedlings are 
placed in the trench each 20 to 30 cm (Figure 1).
Care should be taken to plant crowns with their
bud side up. They do not grow as well ifplanted up-
side-down (see Part I). 
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Care through the first year: 
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usually required. The fertilizer can be worked into 
the soil when the beds are prepared in late winter.
Ample irrigation water should be applied. 
Care during the third season: 

The fern should be disced or rolotilled under when 
it has become senescent and before new growth 
begins in the spring. In reshaping the beds a low 
ridge of soil is often placed over the crowns which 
aids inweed control. 
Spears can be cut fur 6 to 8 weeks during the third 
season. Spears are harvested when they reach 20 
cm in height (Figure 2). The planting should be 
harvested in the early morning when spears are 
cool anditwill needtobe harvested everyday dur-
ing warm weather. Spears can be harvested by 
grasping them at a point about 6 to 8 cm below 
their tip ,vi bending them. They will break off just 
above thfissue that is too tough to eat. For fresh 
market sales, however, it is best to cut them below 
the soil suriace so that about 5cm of -white-, re-
mains on each spear. The tough white retards wa­
ter loss through the cut end o the spear and im-
proves storage. 

Unless the weather is very dry, the planting is not 
likely to require irrigation during the cutting sea-
son. When the cutting season is finished, about 6 
k Adunum actual nitrogen and other fertilizer ele-
rnents, if they are required, should be broadcast 
on the planting. Asparagus does not use heavy 
amounts of fertilizer and 6 kg/dunum/year is suffi­
cient nitrogen in most locations. Research has
shown the end of the cutting season is the best 
time to apply fertilizer. 

As soon as the cutting is completed and before 

any new growth begins, apply the fertilizer. The 

planting should then be disked or rototilled to des-

troy weeds and level the ridges. (Itis important that
cultivation, whenever it is done, be shallow so that 
crowns and roots are not damaged.) New furrows 
will need to be formed if the planting is furrow irri-
gated. 

The planling will need to be irrigated each week to
10 days during the dry season. Inwinter ,hen the 
ferns have turned yellow, the planting wil! again 
need to be rototilled or disked and ridges of soil ab­
out 5 cm high formed over the row of crowns. 
Ferns should be allowed to grow undamaged 
through the summer because they manufacture 
the plant food that enables the plant to produce 
spears during the following cutting season. 
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Care during the fourth and subsequent sea­
sons: 
The care of the planting during its later life is the 
same as during the third season except that the 
cutting season can usually be extended to 10 to 12 
weeks each year. Cutting should he stopped early 
if spears become noticeably smaler. The plants 
will be destroyed if cutting is zontinued for too long 
a period. 

Weed Control: 

Effective weed control is necessary to produce 
quality asparagus. No herbicides have been 
approved or tested on asparagus in Jordan. 
Several herbicides registered on asparagus in 
other -countries require mechanical incorporation 
into the soil. This limits their usefulness in the Jor­
dan Valley. Other herbicides are available for 
weed control inasparagus but need to be tested in 
Jordan. For current recommendations contact 
your Extension agent or the Jordan Valley Agri­
cultural Services Project. 

Weeds can be controlled by timely cultivation and 
hand weeding. Cultivation should be frequent to 
kill weeds while they are still small. Again, avoid 
damage to either the energing spears or summer 
fern growth. 

Insects and Disease: 

Aphids, beetles, cutworms, Fusarium wilt and rust 
could be problems on asparagus. Insect and dis­
ease control recommendations can be obtained 
from your Extension agent or Plant Protection Set­
vices department of the Jordan Valley Agricultural 
Services Project. 
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PLANT PATHOLOGY 
JVASP 15-87 

Barley Yellow Dwarf Virus
 

Barely yellow dwarf is an insect transmitted dis-
ease on cereals caused by strain(s) of barley yel-
low dwarf virus (BYDV). Five different strains of 
BYDV have been recognized so far, mainly basedi 
on vector aphids. They are: 1) PAV, transmitted by
Rhopalosiphum padi and Sitcbion avenae, 2) 
MAV, transmitted by S. avenae, 3) SGV, transmit-
ted by Schizaphis graminum, 4) RPV transmitted 
by R. padi and 5) RMV, transmitted by R. maidis. 
All the above four kinds of aphids are found in Jor-
dan. The host range of BYDV is limited to the grass
family. Most cereal weeds in the Jordan Valley 
carry BYDV. Soft wheat, barley, and corn are the 
cereals grown in the Jordan Valley whereas 
durum wheat and barley are the ones growp in the 
highlands. 

, -,..J. , .,L I 1.A 
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Sitobionavenae , Rhopatosiphumpadi 
JlI. jiz ,A,.j MAV . -_ 

Sitobion avenae 
j,, ,. A, SGV . _ -

Schizaphisgraminum 

Sjiiz~a RPV ­R.opatosiphupadi 
Rhopalosiphum padi 

.. Ji., j RMV ;..j 

Rhopalosiphum maidis 

I',-~jy ,_ , .l1 J!__lI aAI., .',' 

Natural infection of BYDV on wheat Inthe Jordan Valley. Creenbug Schlzaphla gramlnum on wheat
,j. ,'l ;Jlj 4 L II r (BYDV ),_j,. 4: J 
 CAO U 

Fleld symptoms: 
. it..]i 

Common symptoms include: stunting of inlected jlkjl Jl;)_.J -L,1. .:.LJi L..Z .'Jt.V1plants, yellowing of older leaves on wheats arid ,,-J 31ljl I j 'barley, and reddening oi older leaves on oats. The *41 ; ,..L -." i . - -
older leaves tend to be brittle. The kinds of aphids
associated with the cereal crop is a good indica- JL .. L... ,...J J ;.j.ltion of BYDV infection. 
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Aphid Identification Key 
Sitobion (= Macrosiphum) avenae
 
Body color variable from yellowish green, dirty
 
reddish to nearly black, antenna uniformly pig­
mented, about three quarters body length.
 

Schizaphis graminum 

Cauda about three quarters the length of siphun­
cululus.
 

Body color bright apple green with dark green mid
 
dorsal stripe. Siphunculi about half as long as the
 
distance between their bases. Siphunculus with
 
distinctly black apex.
 

Rhopalosiphurnm naidis 

Body col - varyvig from light blue green to dark.
 
Short anitenina. Area near siphuncui colored dark Antenna
 
purple. Siphuncul less than hall as long as the dis­
tance between their bases. Body color brownish 
olive green. 

CaudaRhopalosiphuni padi 

Rusty red coloration in area afbase of sipeunculi Siphunculus
and cauda Siphunculus tapers tram base to apex. Figure 3: The English grain aphid, Sttoblon avenae 
Distinctive flange. 4 l ,.Jj,. D JL (BYDV) Lj , U A .LI 
Taken from ,Key tr the Field Identification of 
Apterous and Alae Cereal Aphids with Photo­
graphic Illustrations., Ministry of Agriculture, 
Fisheries, and Food United Kingdom 

Control: 
I - Application of systemic Inscticide to reduce L.1, 

aphid populatlrns Check< with your Extension .J , .L4 eJI - . 
agent for specific recommendations. 

2 - Adjustment of planting time to avoid large ,.,t J- LIt hj, . J .L.)il . . _ 
aphid populations on your seedlings. 

3 - Use tolerant varieties. . . iL., J.. J _ 
4 - Elimination of cereal w.eds. ".L I fl..JI ,L_,. il - I 
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Plant Pathology 

Blackleg and Bacterial Soft Rot Diseases of Potato 

Blackleg altcts stems and iMay producClt 
rot in tubers. Sters of ifected plants exhiltht a 
black decay and streaking wtiich be,inls at the(te-
caying seed piece and may exci d up the sjtn for 
1 or 2 centirmete-s or he ante, ler:ih of the stem 

Stum pith is decayed above Ihe [lack area and 
teals hollow and soft when squeezed. Intecled 
planls are sluntled and er.ct ,oliage becores 
chloroticardrotls upward at the macgins. Later the 
entiro plant tuay wilt, slowly decline and evenuallv 
die. In wet wealher, decay is soft and stimey. uY-

bers produCed by infecled Plantrs may show symp-Ioms fioii vascular discoloralion at the stolon end 
to sol rot o: the entire tuber 

Caisa; agenls -Erwinia carolvora vi. ahtosepti-
ca In tiIe Jordan Valley the polato variely Ajax 
apped.is to e su sc'eplible TIe disease is favored 
by cool moist soils tower hrai 16- 18 C at planting. 
rThe organisms can survive for 2-3 monflhs and in-
OCUlmn carn fromcome lhe soil or may be intro-
duced hon rotted seedrieces or mieer tubers. 
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Control .4..., 3LL 

1- Plant seed tubers in ivell drained soil.
 
2 - Avoid excessive irrigation or flooding to pre- , 6 . . _
,.,,~I 

vent an anaerobic soil condition. .).,J.l _ I' 

3 - Treat tubers with approved fungicide or sube- C j L, i.ie1 .4 ... .jLWI ZLW. _" 
rize them to prevent infection by Fusarium . . . . . , 
and other pathogens that predispose them to " " " 
bacterial invasion. 

4 - Use seed tubers derived from stem cuttings (if . 
available). Plant on land with two or three , r T)" 1,), I..I _ f 
years between potato ciops (longbr if potato , ,.. ,_-l,..,.1. LILL .. o.iS .I tl 
residue from a prior potato crop is ,i re- ,.Ij.j I I LL.jI ,d.,ltGj,,I ijI 

moved from the field). 
5 - Remove potato cullpiles and discarded " ­

vegetables or plant refuse to avoid inoculum I_ J..J 
sources from which insects (flies) can trans- "J_, ,.J J,.tl.I A, - _ 

nit Erwinia spp. to healthy p!ants. .A..L t , ,_ JLJI .LL.j jL Jlj 
6 - Clean and d7si:ifect handling equipment in- . .bJt ,:,ULdL . ,i'" - V 

cluding: planters, harvesters, and conveyors . L,j. J I ,L I -l A 
to eliminate contamination, especially be- "I , .I !L-il U131 
tween different seed lots. 

7 - Do not damage tubers during handling priorto Yplanting. . JI, .,=t,.d l L .I,.,.j b . _:.,, _
 

8 - Fertilize adequately with nitrogen. .L I .,:l 

9 - To reduce spread of the disease, remove in- JIWJ j.tl ,k;- .lIj 
tected plants as soon as they appeai. 

Soft Rot - tubers can be atfe,;ted while instorage • 
or in the soil before harvest. Seed tubers (mother , . !_ U W -.,J l .. LL 

_J. ..--. .1,'Li
tubers) that are infected after planting will show .-11ilt& . . o. A.L 

signs of soft rot. Infection occurs through lenticels J.J , . . . ,,
 
and wounds or through the stolon end of the new 1 &
 

tubers via infected mother plants. If the soil dries - . t J.,J. !
 
after infection, the lesion will become sunken, dry,
 
and hard. Ifthe soil is moist following infection, the . 
lesion around lenticels will appear sunken, tan to E. Carotovora sub. sp carotovora 
brown and water soaked, eventually causing the AU_ -. ., .,, . U .,J.,,t I
entire tuber to rot (note: in the Jordan Valley some j- L Ij z; JI 

mother tubers may decay when energy reserves 4 ; lz4, . ,4.;lI j U 1 I. 
- tare used up as the plant develops and grows and 


such motner tuber decay m ay be norm al., , ..
(f A) 4 .,.J. 1 1 tej 



Causal agent - Erwinia carotovora var carolovora.

Inthe Jordan Vailey this disease is favored by war­mer soil temperatures of 25-30C but can be initi- L.-.l a.,JI J 61i 4..I -ated under high soil moisture conditions ever . ,when soil temperalures are 8-10'C. The variety , ' . l . ti,. 61Diamond appears to be more susceptible to soft !.J.. # .. , . 

­

rot. 
'. Y , J!I .j... 

(However, black leg can also occur on this variety l, .. Ir.j~ a.X'l.. . ;,Jl .d 1j .. 
. i 


ifsoil environmental conditions are favorable). 
 " -j
 

., j,. 7,u_U-.aljI -L 

Control iI . .. . jL,,,,. j 
1 - Avoid excessive moisture before harvest . -, - \, "to Jc, .S .ilreduce lenticel infection. ,5 .. lZ ,,a 1-..2 - Harvest tuters when mature and when soil 

,+:dWiLa.cyI - 0 
""I L IiI " ­temperatures are less than 20 C. Avoid . .. '-L,.dlmechanical damage tubers during 

'.. _to any J J . j "Lhandling operation (including harvesting and
 
planting).


3 - Protecl harvested tubers from solar irradia­
lion and dessication.
 

4 - Cool tubers to 10 'C or lower as soon as possi­
ble after harvest and 
 sore at 1.6-4.5'C if 
possible.

5 - Ventilate, avoid water from tubers in storage
and do not wash tubers before storage. 

6 - If tubers are washed before marketing, dry
them as soon as possible and package them
 
inwell aerated bags. Use only clean water to
 
wash potatoes.
 

SM 
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Horticulture JVASP 17-87 

Growing Broccoli inthe Jordan Valley
 

Introduction: 

Broccoli (Brassica oleraceae L. Italica Group) is 
a cool season vegetable that belongs to the Cru- dts..,J . LJl .,,l . . 
ciferae lamily. The word broccoli comes from the . 

Latin word ,bracchium,,, meaning branch. Proc­
coli is probably native to Asia and was introduced (rj_±.Y) ,. .;-I J., . .. j. , - . i 
into the United States from Europe in the early . K .j ,..tS j... l LU 1 A.iil .L.il ,., 
1920's. Mostly because of the emphasis on vita. . =, 'i, JI ­
min nutrition, broccoli recently has become a new 
popular vegetable in many parts of the world. It J I tU .6j - &jII a 

contains extremely high amounts of vilamin C, S.j L.,5j. . , .S.1J ... 

vitamin A, and several essential minerals. It is also . L. ,. 0 -. lj , _ .J ;>_. . 
low in calories and makes an excellent supple- ; ,.Jjl l J. _ j_ Sl .IJ-__- .. 
ment to many meat and pasta.,ecipes. Itis cooked Zj_,.L.aj Z--U].l j 3L,.-.1.,.,L.=j-. 

like cauliflower, used flesh in salads, canned or , ,. - I . _ i J , , . 
frozen. There are two types of broccoli: the little 
grown heading type (Botrytis Group, similar to . . . 
cauliflower) and the more popular sprouting typo . (-.-..-,.l) . - .- ' _ L... 
(Ita!ica Group). .. . - ... t ,Z ,I .- ,L i , I l 

In the Jordan Valley broccoli is grown as a winter 
crop. 

Broccoli VsjI 
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Varieties: 
More rescarch needs to be conducted on the 
adaptability of broccoli varieties in theJordan Val-
ley. Varieties currently available are: Green Duke 
F 1 Hybrid and Co,vet F I Hybrid. 

Soils and Fertilizers: 

Broccoli needs a fertile, medium - textured soil
high in organic matter that is well supplied with nit-
rogen, phosphorus, and potassium. Soil testing is 
the best way of determining the amounts of
phophorus and potassium that should be added tothe soil. 

Broccoli seedbeds sown for the production of 
transplants require approximately 25-30
kq/dunum of treble super phosphate (46%). This 
fertilizer should be inr,.rporated prior to planting. 

In the Jordan Valley, 40 to 50 kg/ dunum of treblesuper phosphate (46%) should be incorporated in 
the soil prior to transplanting of broccoli seedlings.Nitrogen fertilizer should be applied 3 to 4 weeks 
after transplanting. Apply 30 to 40 kg/riunum of 
ammonium sulfate (21%) as a side diessng and 
then apply irrigation water. In approximately 2
weeks apply 5 kgldunum of a soluble fertilizer 
(19%-6%-6%). This fertilizer is often applied at 2 
to 3 week intervals throughout the srison The 
amount of additional fertilizer depends upon soillertility and the previous cropping history. Yellow-
ing leaves and ,bulton,, heads may indicate a nit-
rogen deficiency and additional nitrogen will have 
to be applied. However, excess nitrogen will cause 
cracked stems in broccoli. 

Growing Transplants and Irrigation: 
Most of the broccoli in the Jordan Valley is pro-
duced from transplants. Transplants ore grown in 
narrow row seedbeds or speedling trays.
Seedbeds are generally I m x 2 m in size with 15 

cm rows. The seeds are spaced 1 to 2 cm in the 

row. Irrigate seedbeds immediately after planting 

and then every 4 to 5days depending upon weath­
er and rainfall conditions. 


Broccoli seedlings are transplanted when they a re 
about 5 to 6 weeks old. Transplants are set out in 
October, November and December. Row widths 
are 70 to 90 cm with 30 to 40 cm between plants in 
the row. Irrigate 1 o2weeks before transplanting. 
Then before setting plants in the field, cultivate to 
loosen the soil and to control weeds. Irrigate again
immediately after setting plants inthe field. Irrigate
at weekly intervals depending upon weather and 
rainfall conditions. 
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Weed Control: 

Effective weed control is necessary to produce 
quality broccoli. Herbicides can be useful in con-
trolling weeds. In weedy areas, some cultivation 
and hand weeding will be needed to supplement 
the herbicides. For current recommendations con-
tact your Extension agent or the Jordan Valley 
Agricultural Services Project. 

Cultivation shouldbe frequent to kill weeds while 
they are still small. Cultivation or hoeing should be 
shallow near the broccoli to avoid root injury, espe-
cially late in the season. Some hand weeding is 
also recommended for the seedbeds. 

Insects and Disease: 

Aphids, cabbage butterfly, downy mildew, pow-
dery mildow, and root rot are the most serious 
problems with broccoli. Do not use the same soil 
repeatedly for seedbeds because of soil borne dis-
eases. Be sure to rotate your seedbeds and field 
plantings or treat with an appropriate soil fumigant. 
Insect and disease control recommendations can 
be obtained from your Extension agent or Plant
 
Protection Services departments at the Jcrdan 

Valley Agricultural Services Project.
 
Harvesting and Marketing: 


The immature flowers and attached stems are the
edible part of the broccoli. Approximately 50% of 
the yield comes from the large central head. After 
that head isharvested the plant continues to pro-
duce secondary heads from the leaf axils. These
 
can be harvested several times over an extended
 
period. 


Harvesting is begun 60 to 70 days after transplant-
ing. Both the main head and the secondary heads 
as they form, should be cut witha sharp knife when 
they are green and before the flower buds begin to 
pull apart. Leave about 15 to 20 cm of the stem 
attached to the head. Good quality is indicated by
deep green, firm, and compact heads. Low quality 
is indicated by overmature, stringy, and open flow-
er buds. 

Broccoli is very perishable and needs immediate 
cooling. Once the heads and shoots are cut, place
in the shade and/or in cold storage as soon as 
possible. Send broccoli to market immediately and 
keep cool during shipping and marketing. It stores 
best in high humidity at 1°C. 

y -tl I 

,,U JjJ,, .. ,- S, J rL.L 
. " 

.. t,.t ,.Lii . . 
L, .< , . ,IL: .I LA. 

J-:.J L.-W.,I L3 ,.J Lil ,Li., J-.15 ULL,,l I I 
1LLal ,_)I . jUi .I I -LiI 

.jIj. L Z".- JI - JI L<. . 1.j 

JI$; ., . .l J L11L 3,.,I.. i ... 
. I 4;U.Lh " •J.,.JI .l 

. _. ... t =U.L 

lj l. l 

'iazj3,.d3J ,'eJ1 ' 1 ,.. ' IL.L.I ,116 l ;. 

1 
.lJI i I I, I 

.t1" "-L, ;..iLI L rI±&L. ;.iJ r_ L,5 
, -± J- " .J Li L,. J_- 1Jz4-.' 
,;.U, J . - .- ,.i ia,3 , - ,t

• U 
,
­

.. JI. 1.il 

.J GL.JI , .Jd .JI3 C.JLl• j.,. =Jlie.Jl 

• . , , L,4.'.JI .- -/ ,.. .t.J 
.LI . , .jj .L , , a,L- ,.±.j 
J,.. ;if. L.LL_11i J d.Ajjq.'.L'Lz L3 1J t 

1 ,_ ,_A.j. 1 , .. J 9 ,.I .j .,.JI I.. 

. . L ..Jt ,,.JI , 
. - Jt t. ;..- j-.1 

• 3LJl 
9 J a 6 t ; z J 

. C.= 

.. l GUI J 1-1I &.' ;..,.,I J,.. 
- - -

• . " I ..,i.-. L. 1 C l.l 1 ., 1 4 . 

. .. JI c. . if.Il t..,_ JJ., J-.ijJ 
63. l ZI..a i J,_y J I.,.&J .JI 
JI J.J . .- .L,..- ,L. J.­
b,.l . . I '. J. .;tL I t 3 _.,I 

-'~(\) V , - -- l a 6 . , 

http:L,4.'.JI


Prepared by:
 

William P. Ford
 
Washington State University/USAID
 

Dr. Darrel R. Blenz
 
Washington State University/USAID
 

SamIeh Abu-Baker
 
Ministry of Agriculture/JVASP
 

The Jordan Valley Agricultural Services Project (JVASP) is funded bythe United StatesAgency
for International Development (USAID) and implemented by Washington State Universitythrough tho Ministry of Agriculture / Jordan. JVASP's goal is to increase the Jordan Valley'sagricullural productivity through research, services, and extension. Dr. David Youmans is the _, . Chief-of-Party and Mr. Mazen Khassawneh is the Director ofJVASP. 

113i .j (USAID)JjjJ1WW ;JJ Jj" L. 
.......... jl 4Ji-"..I t j.,,La Z.j, IV , LJ,- i ;-,,. Jp LE, l ,;J I JijlbjJX&,L-,a~ &,"u1, 

.Z . L.u:jL..;. S ,-.. ,.,I 



Horticulture JVASP 18-87 

Growing Sweet Potatoes inthe Jordan Valley
 

Introduction: 

Sweet potato (Ipomoea batatas Lam) is a warm 
season vegetable that belongs to the Convolvu-
laceae family. It is grown for the tuberous roots 
and is cooked like potatoes. The crop has recently 
been introduced into the Jordan Valley. 

Sweet potatoes are native to tropical America and 
were introduced to the United States and Europe 
hundreds of years ago. They are an important food 
crop in the tropical and sub-tropical regions of the 
world. The plant prefers a long, warm growing sea-
son with average monthly temperatures above 
20'C. Iftemperatures drop below 10"C,the platI is 
susceptible to chilling injury. 

Sweet potato field 

Varieties: 

Eight sweet potato varieties have been tested at 
the Jordan Valley Agricultural Services Project 
stations. The varieties tested were: A10122-2, CN 
030-16, 1423, CN 1232-9, Papora, Tapato, Jas-
per, and Travis. At the Karameh Research Station, 
Al 0122-2, Jasper, and Tapato were the top yield­
ing varieties. Additional research needs to be con-
ducted on the adaptability and yield of sweet pota-
to varieties in the Jordan Valley. 

ZL..U k.lJ 'L'JI,,- ;_
."I LLUI,
 
.i1
 

.. Lt UILUK " .4i.JI .. J.-A.J L.-

. L.Jlj I L -J,.,,:I. l ;.al .uJC 

- . - . .. l.L,LL., , izIt 
' ­

. I " l, *." L..pl JI 
,, -.j,. ll 1 tJI I.l .1-L- . rj 

.. JIl . 

L.,-,t .),..J" J. W f-.J. . " 
Z . .,JI . 11 ... . To 

M 
0 

X. 4 

"II
 

5 5" t.U _W 

, - ;4,J!ILIL.I . Jtl " ,. 

:...'., ,
 
" ' J5 p. If' 1 ,V - " , , A - "%I Y JI 

CK .- ;, . ,.,_;L., I. ,. 'k _ N r Y 
..L ,I ,_Y --_ . II "..1. T JI ,. .,..J 

. LISJI .L .. 
,.,l .IG ,._ LI J, . .. .l . L... L A 

. l ;.jl lLU,.Jl;j 



- -

Soils and Fertilizers: 

Sweet potatoes grow best in well-drained sands to
sandy loam soils. The soil should be rich in organic
matter and well supplied with nitrogen, phosphor-
us, and potassium. Soil to:ting is the best way of 
determining the amounts of phosphorus and 
potassium that should be added to the soil. The 
soil should be carefully tilled before planting with 
all previous crop residue completely incorporated. 
Sweet polato seedbeds sown for the production of 
sprouts require approximately 25 kg/dunum of tre-
ble super phosphate (46% ). This fertilizer should 
be incorporated prior to planting. 

In the Jordan Valley, 50 kgidunum of treble super
phosphate (46%) should be incorporated in the 
soil prior to transplanting of the Sprouts. A com-
pound fertilizer should be applied 3 to 4weeks af-
ter transplanting. Apply 20 kg/dunum of a com­
pound fertilizer (20%-20%-20%) in the bottom of 
the furrow, and then apply irrigation water. This 
fertilizer is often applied once or twice more at 3 
week intervals. 
Plant Propagation and Irrigation: 
Sweet potatoes are propagated vegetatively by
sprouts (sometimes called slips). The tuberous 
root is placed in prepared seedbeds and covered 
with 5to 10 cm of soil. The seedbed row widths are 
50 to 60 cm with 30 cm between roots in the row. 
Irrigate seedbeds immediately after planting and 
then every 4 to 5days depending upon rainfall and 
weather conditions.The roots prefer temperatures 
of 20 to 25 C. Sprouts develop from these root tu-bers. 

The sprouts are harvested or pulled from the 

seedbed when they are 20 to 30 cm 
long. They
should have about 5 to 10 leaves and a well de-
veloped root system. Sweet potato sprouts are 
then transplanted into a well prepared seedbed. 
They are set out in February and March. Row 
widths are 70 to 90 cm with 30 to 40 cm between
plants in the row. irrigate 1 to 2 weeks before 
transplanting. Then before setting sprouts in the
field, cultivate to loosen the soil and to control 
weeds. Irrigate again after setting sprouts in the 
field. hrriga-"e at 1 to 2 weeks intervals depending 
upon weather and rainfall conditions. 
Weed Control: 

Effective weed control is necessary to produce
quality tubers. Herbicides are available for weed 
control in sweet potatoes but need to tested in the 
Jordan Valley. For current recommendations con­
tact your Extension agent or the Jordan Valley 
Agricultural Services Project. 
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Weeds can be controlled by timely cultivation and :.,- jl L.,51i
hand weeding. Cultivation should be frequent to
 
kill weeds while they are still small. Cultivation or .&. J .);.JJ.l;U :,. . -, " ..
 
hoeing should be shallow near the sweet potatoes
 
to avoid root injury. 
 L.u t . l .jl.ti, _ . l j. 
Insect and Disease: .OJJVIt SJIJ j.l .,J Jit tJE, LjJI 
Cutworms and white flies are insect problems in LJ-,,-~ 1 ,.I .,i at., . ..,J sweet potatoes. Diseases which affect sweet 
potatoes are: stem rot, black rot, soft rot, and inter- . . .
nal co~k. For current recommendations contact . ai j, J, , . L±.Vl
 
your Extension agent or the Plant Protection Ser- L..adl .J.,J . L 
 LU.a j,,<; •,I;vices departments of the Jordan Valley Agricultu- -j Z.. , l L-U , J

ral Services Project. 
 - .,- z wi L.I, 
Harvesting and Marketing: 
Harvesting of sweet potato tubers are begun 160
 
to 180 days after planting the s!ips. The tubers are 
 . JSl.±.t U .. ,J1 .l , .,.. . ji. l
generally harvested in September depending ;L.il UU...,t V;Jl L.l.,l Lt .1j LLLL* upon the planting date. Harvest when the tuberous &4aJlj JII,&W , W_,i~l L;j.-.. p'
roots re swelled, fully developed, and mature. ";-
The vine will also start to senesce or die down at 
harvest time. The plants are generally removed LAL,.3 i J1 "tltj. Il .. j ll &, ...Lfirst from the field. Then the tuberous roots are . l . " -. ,.,Jl j ,L.L
either dug by machine or hand. The sweet potato
roots are generally cleaner if the soil is dry during
harvesting. Harvested rots may be left in the fiald Z-Ij . ( NA - '1 ,j.l L.LU l ,,!j. a,in piles for a few days to dry, if they are covered .d3j J..l ,j _,. ,.jdt1 .(a,-1+ l) JL.Jl
with the vines. They can also be placed incontain­
ers or baskets and covered with vines to avoid 
direct sunlight. Within 1 to 2 weeks, the sweet -., -- -' j - C7-d--.. L,,.i zUJdt 
potatoes should be sent to market or stored at 13 .c. lj
to 15'C with a relative humidity of 80 to 85 percent.
Don't allow storage temperatures to drop to 100C t=t t .kl ., .JI L j-.Jbecause of chilling injury to the roots. Yields vary ,.. l J .VJl .,JI , . Jfrom 2,000 kg to 6,000 kg/dunum. .. L.I J L.1t .JI 

aLit =,Ku-zALJl Jz L.. ~.;W LU '3Y­

./A. A 

U.I. 1U,• ,LJ l t fZ3J.l aL..Ij , 



Sweet potato tuberous roots 5, .b . ..J4 - i', 

Prepared by:
 
Samleh Abu-Baker
 

Ministry of Agriculture/JVASP
 

William P.Ford
 
Washington State University/USAID
 

The Joidan Valley Agricultural Services Project (JVASP) is funded by the United States Agency
for Interrational De ,elopment (USAID) and implemented by Washington State University
thiough the Ministry of Agriculture 'Jordan. JVASP's goal is to increa..e the Jordan Valley's 
agricultural productivity through research, services, and extension. Dr. David Youmans is the 
Chief-of-Parly and Mr. Mazen Khassawneh is the Director of JVASP. 

...... ,. .. , J(USAID)J,.Jii .,Wli ,IJ ,.. jlIIJ 
.. .. Ij.; I .L.I 3 'JJl;.J ,. '. j , .J ~il }. ,jit , I,, J I L~jJ l 1 JIL , .JieL .I 



Entomology JVASP 19-87 

Biological Control of the Spherical Mealybug
 

i ne spherical mealybug became a serious pest of J . L.l _ .& l l , .
 
citrus in tne Jordan Valley during 1983. This pest 
 L IL I t- N AT , , , l . .l. ­
may have been introduced into Jordan from neigh­
boring areas or erupted into a major problem with 
 "" 
tile reduction of natural predators due to exce,- _ j,._ L. . . ..- j 

slve use ot pesticides. 
 , ,._ g; _.. . ". i. 
In other parts of the world where this pest occurs it J II I V'j - .I-% 
is kept un(ter good biological control by it's natural - " 1 I.. 'i JL.c .L ., Jl ,L ll 
enernies (parasiltoids andrl predators). A program j ,'I K. I . lj1.4 ,

of biological control of this pest ha.3 starled in Jor-
 LL LI . 1 _1 I j,-I j ... . 
dan This progr n ha.; introduiced many species 3 . I. , .,iti .. 
Of parasitoids from diftirt parts of the world. " " 
These natural enenriie; of lhe spherical mnalybug 
are beintt .;rei in large nuibers in the laboratory L-' . ,. . i i l ,., 
and then released in fields where the pest occurs . , t-, L . l, L , . _ Il .. tl 
These tiny parasitoids kill the mealybug by feeding t4ejlj ig.L, l . eIil..lLLJ I,L-J 
on Ihem. In tle. many species of inteduced para- . . .L1 , Ij . 
sitoids become a part of the ecosyslem and exer- L., JI ,.-jl UiI ; 
cise control of the mealybug s on a regular basis. - -

By the summer of 1987. the mealvbug seems to 
have t-e1 redtced to a non-significant pest. A .. J ". ji , !Jj'I .. I j"I.Czi , Jh 
natural balance appears to have been established j; ... . L. 1i . 1 i. 
between tlhe mnealybug pest and it's introduced .: ,I I- . ,i1 . 
and indigenous natural enemies. i " - - -

Spherical mealybug infestation on fruit and mummified fruit Paisife release sleeve cages ,1 1 ," 

Si:/ 
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Parasitoids are much more sensitive (susceptible) 
to insecticides than the pest (mealybug). There-
fore, extreme care needs to be exercised when in-
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secticides are applied to citrus orchards. Killing of 
the parasitoids may lead to a reversing of the pest 
to serious levels (resurgence). Insecticides may 
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also cause other minor pests to become serious 
problems by killing their natural enemies. Only in-
secticides that are least damaging to the para-
sitoids should be used, such as summer oils. In-
secticide applications should be precisely timed to 
ccntrol the mealybug at its most susceptible stage 
or when the young crawlers are exposed. 
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By following proper management practices, far­
mers will be able to maintain good control of the 
spherical mealybug and other pests of citrus. 
Some of these management practices are: apply 
pesticides only when required, monitor pests reg­
ularily, and apply the correct pesticide and rate at 
the proper time. 
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Plant Pathology JVASP 2C-87 

Vein Yellowing of Cucumber
 

Vein yellowing of cucumber is a virus disease ,,.. _..JL,.I ., j,.ji l,,.i,l...
 
transmitted by wih fly Bemisia labaci. The dis- sii ,,...i ZLLI ..L .. .,.
 
ease mainly affects the parthenocarpic cucumber " ­-

cullivars grown in the Jordan Valley. Heavy losses
 
due to tnis disease has been reported in the fall .,i L . , ".I J,I l - i .. J ,
 
season. This disease is caused by a virus called 
 . . 

Cucumber Vein Yellowing Virus (CVYV). CVYV ,.
 

has been rcported from several countries in the
 
Middle East. 'i .. ,.L,.,., ,.Ji .Wi .A , ,) , JL
 
Symptoms: '1:,=51 .j., ,,... .L.I ',I 

4" ,
Infected cucumbers develop general stunting, and ' ,, cL,,. .. i . 
veins show marked yellowing especially on ex- .jj . j .)i .j1j1 zjl.1., 
panding young leaves. Leaves develop interveinal - "_,i-,..,.J .', =
 
chlorosis which eventually turn completely chloro- . i,,jI
 
tic. Leaves usually show reduction in size and they
 
tend to become thick and brittle. Non- ,. A.....I,,
 

parthenocarpic cucumbers get CVYV inl,,ction, J.Wl ZI4,l l ,1W,
_j.'i : 1 iLn, ,U,.. # t 
however, they usually do not develop o; jious ' . 'r,,..','I . . Z.tt. 
sym porns. : ' =31..., .\ _+- +:, ,- Js ;..:. 
Epidemiology: U.L .. j _ ,,JI: U!:,.II J V3 ,--; 

In the Jordan Valley, CVYV spread in plastic ,. . . i -_ .).'b'l ..l jZ 


houses show different phases. Infected cucum­
bers planted in early September showed infection 
2-3 weeks after transplanting, and disease inci- j .- L..; .j -.. il ,x._.ijL f-..,, 
dence increased rapidly until the end of Decem- ,' L.r. ;; . .l., I ;.L.I 
ber. This increase was followed by a stationary .,. . l .., ,..i t. - _;i_,- j,l 
phase in incidence buildup, which in turn was fol- .iit " ,. j, ., .
 
lowed by another phase during February-March 
characterized by an increase in disease spread. 

Early CVYV symptoms 1 , y..L, Late CVYV symptoms ., IYI 



Incidence and spread of CVYV correlates with ,f.iL.il 
planting time. Early plantings result In high CVYV
incidencebecauseofthe presence of large whltef. 
ly populations. 

.J 

" 

N).41 

, 

,t L. , 4 .Ljii .Y bI. 

During February and March Ph cultivated cucur-
bits grown in open fields it tlhJordan Valley 
start senescing. and are loaded wilh whiteflies, 
which infest young cucurbits. 

, . 

uLi;.. 

J J iL J , o ,,ZLiL.ii z.J, LYJI . 
' y.' 

A. i . . ,; 
" 

, 

, 
-I. 

. 
" • -

Control: .... 

Adjusting the time of planting is very important in 
CVYV control To avoid the large whitefly populk
fions in fall, delay cucumber plantings. Use of 
pyrethroid insecticides and yellow sticky traps are 
other means to reduce whitefly populations, there­
by CVYV incidence. 
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Virus Induced Stunting and Yellowing of Eggplants
 

A virus disease which causes , vere yellowing 

and stunting on eggplant has been found in the 

Jordan Valley. This disease is found to be trans-

mitted by the white fly Bemisia tabaci. 

Symptoms: 
infected eggplants show severe stunting. They

produce small malformed leaves with yellow 

veins. Fruits are generally small and malformed. 

Ep ide m io lo g y : 
The disease was firsit observed on fall-grown egg-
plants in the Jorda 1 Valley. The disease is trans­
mitted by wNiteflics in a semipersistent manner, 
which means that the virus(es) survive only for 
short limes in the insect body. Such virus(es) can 
be picked up and transmitted to another plant
rather quickly. Solanum nigrum (nightshade), a 
common weed the Jordanin Valley has been
found to be a wild host of this virus pathogen. The 
overlapping of eggplant planting dates in the Jor-
d an Va lley, a n d th e p ies e nce of n igh lsha de s and 
large whilefly populations help spread this dis­
ease. The disease is not a serious threat in spring, 
because whitefly populations are low. 

Control: 

It has been found that delayed plantings (i.e. after 
November) reduce virus incidence on eggplants. 
Chemical control has not been found feasible. 

... '.............
 

l~J .U , LJJ..A . J.. a. 
. ,_ , .L. U-... ,.;IJ J 

Bemisia tabaci ,LWi UL.JI 

Y-A,L... , , JJ'lJ , .L..I ,,.L.JI 
. - . , i ,A j Aj.. 

,. j Jl ,f.t. . 

; _,jtl k L._. JL AL_. i jj ,j~ jjl _ ,jl.i 

L LS _L II j.j, . _'IU'LL,' I ,L, .L , 
3 .,,I . j a1,. Solanum nigrum .11 _.,, 

J.W...Lo J_ J L.I .l L.U5 ,> V L.il, 
1LI. . i j! Ji , ,.., . Jj. ... 
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Lettuce Mosaic Virus .....
 

Lettuce is a cash crop grown in the Jordan Valley , j'j iLL, LjL..i .
and elsewhere in Jordan. The lettuce crop in Jor- j - .,.

dan suffers from many diseases, the most impor- "
 tant of which seems to be of viral origin. 
 . . J....I I. . . .J,2I
Symptoms: . . ..J; L.i8
 

Infected plants show general stunting. Leaves 
show a mild to severe mosaic, heads are loosely L.i jl ,'l j. . ..L L.I .ltIl j .d

formed and lend to bolt prematurely, and become 
 - '. J' 1jj j. I ,_- _. ,Y_ j! LL.di._unmarke table." -


Epidemiology: 

The disease is caused by Lettuce Mosaic Virus
 
(LMV). In the Jordan Valley, lettuce is mainly ) . I,&W ,t \ .., 
 ,

planted in early November and or in December ':1' . . ,_L I

(late). Early grown lettuce shows low incidence of J- J .- .i I_.-I.. 
 . ,9)2 ,LMV until harvest in mid January. Late grown let- .. IiI u AI.I1, Li 
luce develops high incidence of LMV especially .. 
during January and February. All imported lettuce 
seeds were found infected with LMV at a rate of -

0.6-2.3(%, which is above the tolerance level. (In . I ..Al, . , .lI
the Salinas Valley of California, lettuce growers .. .LJ '.f 
 , u.i_ use only seeds with zero infection in 30.000 

i 
.,L_ L.,=. ) .
 , I. ,

seeds. They get 35% more production just by us- -.., -- . --.. ,
ing virus free seeds.) The high rate of LMV in- .
. ... 
fected seeds among imported seeds and the pre­
sence of high aphid populations in the Jordan Val- . , L V _ley help spread LMV. * - .ji ­, .. 

J-- J 

, , . . ,,./ ,-.
 



Control: : U"I 
The following methods should be adopted to con-

trol LMV losses in the Jordan Valey. 
.,$.- J;_,, g. .:ll, ,jt.,JLA 

- ..l.t G 
1. Use of virus-fliee seeds only. . _ 
2. Plant as early as possible and harvest beforeI 

mid January. 
Y ,+-t 

3. Fungicide Bavistin spray has been found to 
mask the LMV disease symptoms. 

" " 
..J*I 1 1,)_l 
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Tomato Yellow Leaf Curl 

.9h i L91J,91 I.J..LJJ II..L.~, 

Tomato Yellow Leaf Curl is the number one dis- C.L .J J.,JI j.,,.l .A Ia _.u.. 
ease problem on tomatoes in the Jordan Valley, . I . .>v j

especially in the fall. The disease is transmitted by _
 
the whi.,fly Bemisia labaci. The estimated annual 
 " •x JJ.L4 - BeL i l b
 
crop loss due to this disease is more than 1million 
 ,,J . .. J,.,,. Bemisia tabaci 
Jordan Dinars. .45'L ,. 
Symptoms: 

YI 
Infected plants remain stunted, leaflets develop 3 -i...,.,L 1 7lL.L;L..IlI '. 5
yellow tips and the leaf margins tend to curl up- ,J.I _i ;au J,'lJ, jj , .- l 
wards. Severely infected plants abort flowers, and 4iUJJt . - '"" 

fruits, if set, are very small. Yield reductions are
 
severe in plants 
 infected during their seedling . 5F~ . LL,,t . i, .b..­
stage of growth. 
 .I&J., J.' L,. 
Ep!demlology: 

" 

., -aLI #t .s3 
This disease is caused by Tomato Yellow Leaf .L.J. ,J..Jl.-- J ,itJ. I' A 
Curl Virus (TYLCV). In the Jordan Valley, trans- Jil JI ;jj... JU.,I JL . 
plantiog of tomato seedlings from the nurseries 
into the field starts in August. Usually, the growers 

-at the Southern part of the valley start transplant- . .- , .. 3 ' . 
ing first, followed by the middle and north Ghor . , JI Ji1 Z .iIj - .jgrowers. . . ] _ .+L.I . '- . .l ~J 
Beans are a major crop at Wadi Shueib, which is j - --. I . J! t . L"J
located east of South Shuneh. Beans at Wadi ,--.3il Ze J a1e'l 4i* "L3j . 5.s! .Lj J Jlt. .tJ. 
Shucib start senescing during August. Whitefly I. j ~11 6,j L. , ,.,. Ji 
populations start to migrate from Wadi Shueib 
beans to newily transplanted tomatoes. TYLCV 
overwinters on volunteer tomatoes and wild hosts , - ,- JI W, . .L-, . .. .t,. ,Jt l 

at different locations in the Jordan Valley and the z ,JJ LY . V I .,.l ).,. . 

T s tP i n r e s m 

TYLCV symptoms Plastic tunnots reduce TYLCV symptoms 



highlands. The whilelly population spread TYLCV ,..LLt
 
onto newly plantedt tomatoes. Secondary sprea.d 

of the disease is rapid in the fall season due to a 

diamalic build-up of whi(,fly populations. III the 

spring, althlhoiqlh irroculum source is abundant, 

TYLCV spread is slow due to rectuced whitelly 

activity. 

Control: 

Reasonable control can be achieved by some or 

all of the following; 


1. 	 Use virus free tomato scedlings. 

2. 	 Cover the young seddlings withI muslin tun-
nols for one month after transplanting. 

3. 	 Chemical (:ontrol of whil flywith primiphos­
mehyl. 

4. 	 Use of drip irrigation system. 

5. 	 Use of yellow sticky traps 

6. 	 Iltercropping with cuLcurmbeis. While flies pro-
for cucumber plants as hosts rather than 
tOrliatoes. Planting cuicurubers beloie (4
weeks) transplanting tomaloes has shown to 
reduce TYLCV incidence on tomatoes. Later, 
when cucumber leaves aic about losOneSCO, 
spray both cucinbors and tomatoes with a 
mixture of monocrolophois and ('yperinethrin. 
rhis will reduc(: Ih rniriguitiji of whitlolios 
frmn senesced cucumbers to lonnatocs, 
theraby TYLCV incidence 

, . - J 
_JLiI ,.. , ..h.iy i 

,.. Zjf I".- JL .l JL.,t 

0 Lil  i 
ji , Ly ,.d ,,-jll&- 3 , -5 ,.l)dl Y 

,L...I . & ul , , j ,.AJ. t 
. L1 6 ' &._;t,,L.I, fl. 

. 
, _ 

.. JI.L.U , ,j. Primiphos-Methyl ;jU 

L iZJJIJL. I
 
. .,L Jl,,-l.,LL I
i,1", 1.J'IL o0 

-:LLj I .. .l ja. .. L 

'I­

..	 l ). I ,L, .t, LJl .
 
Cypermibrin jt Monocrotophos ji 

-'L..J L-- I L', L, I4i JL 
.. JI jJ..I ,J,-J.31 , jt.
 

] 	 L;Ldi, -- IJl 
. ;J, Jl ..,.I, ", fat 
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Vein Yellowing on 

In the Jordan Valley, farmers grow cantaloupes 
and some watermelon under plastic, starting in 
early September. These crops suffer from many 
diseases of which vein yellowing caused by a virus 
seems to be the most important. 

Symptoms: 
Cantaloupe: Newly emerging leaves exhibit a mild 
vein yellowing which later become intense. In 
some cases, infected leaves get puckered, brittle, 
and develop chlorotic spots. Infected leaves ar­
reduced in size, and plants become severely
stunted. 

Watermelon: Leaf symptoms start wilh irregulai 
chlorotic spots which coalesce. Thc chlorolic 
areas lafer turn necrotic, giving the leaves a 
burned appearance. Leaves are reduced in size 
and some plants may die prematurely due to infec­tion. 

Epidemiology: 

The disease is caused by Cucumber Vein Yellow-
ing Virus (CVYV), transmitted by whitefly, Bemnisia 
tabaci. The virus transmission is semipersistent 
(i.e. the virus(es) survive only for short times in the 

Cantaloupe and Watermelon 

,. Jl Z-1- ,j ". LJI -J c,, 
.3L 

L--l , L.., . ,lZ.I ,.. Y 

. . LJ ; L.1 

.. L,'J . 

Jlyj . ;.J1 31 fil , . : 
3l 1 .-,V l ,- j, ... L ti -. L., I_ ,! 
C l1. t.L . . ZL-..Il .- LJI 

. L'-±l .. _-',I _ 
. ,. . t,. I,:LLJ 

, l , YI . L:,I l, :.. 
' .:Ll _ .L.o i.; JI J.,.7_-j .1 
j 'YIj Z ' - ,.L_-.I .JLI" . Za.,,_.- 1tp' L i,_o.I 
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;L _t U JI . , . I 

... jl 1., , L,;.,. .t. L 3emisia tabaci 
jil-. 
6. 	 ... - I J. A,t .Z JtiWl L L 

. .s ,.JiLJIjl.d ZWJ 

Healthy (lIe) and CVYV infected rielon (right) CVYV -L- , ( , . 



insect body). Such virus(es) carn be picked up and 
transmitted to another plant rather quickly. The 
planting datesofthe above two crops in the Jordan 
Valley coincide with high populations and max-
imum activity of the whitellies. Therefore, wide-
spread occurrence of the disease is common. 

J 1l)..,Jj 

. . 

t 
.LJI 

L, 

. 

.. JI 

.. 
j . 

a._.LI 

il 
1 .,..-.. j• 

;Alt,... l . 

Control: 

Some control can be achieved by delaying the 
planting Jates till early Dccember. Installation of a 
double door system (where the inner door is co­
vered with muslin) is recommended to reduce the 
flow of white flies into the plastic house. 
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l
 

Mosaic Diseases of Cucumbers 
SjyL,L-U d--39 

Virus induced mosaic diseases are one of the L..iI Jls,.lJf.Al .. J 13jll .. ,t 
most important 1imiling factors in cucumber pro- ".j ,, .. ,,aii ,L- ,t. L.tU 
duction in the Jordan Valley. The effect of mosaic 1 ­
viruses on the yield and quality is drastic. Inthe 
Jordan Valley, mosaic diseases are caused by - '- Y.tJI: I" _ , ...
one or more of the following: Watermelon mosaic . LJI ' , .I.l... 
virus-2 (MWV-2), Zucchini yellow mosaic virus 
(ZYMV), and Cucumber mosaic virus (CMV). 
However, WMV-2 and ZYMV are the most corn- - J _ . , jf>,, ..i.. .I J 
mon pathogens in the Jordan Valley Lt - ...I .,_ ,..j 4 ".L..I . . 

Symptoms: , 1.-,,,. L L .i.,,.J 

All cultivars of cucumber inJordan are susceptible Ii. J S. ,...L... v I u .,,.I 
to WMV-2 and ZYMV. But, CMV causes different J!, J.J. j J,LJ. LA' ! 

symptoms in different cultivars. Some cultivars .4 _'Jl jL.. J t , .,1i ,. ... . 
show tolerance to CMV. Diagnosis of the causal U Lj.. j JiI .. Z,, L,,.I
 
agent(s) involved in the mosaic diseases of , l .zL.,.L.L L. - j 
.ucumbers is difficult and often confusing. Thus 
the symptoms described here are intended only as 
an aid in recognizing general mosaic diseases. In- 4iJ. LJ JI ,j,j'i j . ,.'..i e.i;-.­
!Pcted plants exhibit diffuse mottling, green blis- IJ , ..Y &A. il . L.i I 4 J , 
ters and filiform leaves especially with WMV-2 and .,J _,1 .. j. L,.,.,.Iy 

ZYMV infection. Fruits are malformed and show . Z.4; .,,.6. L-A 4-. -4=j 
raised protrusions. 

MA ,
 

Mosaic leaf synptomg 'j1J Mosaic deformed cucumber AA- jU- jL4 



Epidemiology: i..L..aL, 
The causal virus(es) of the mosaic diseases on , -... L ,it, dz .j u , t,.,v.ir 
cucumbers are transmitted by aphids in a non- ,..Ju ,.t. '-t . ,persistent manner, which means that the virus(es) 

survive only for short times in the insect body.

Such virus(es) can be picked up and transmited to . ( ._' ) A4 ., ,Jt l ., .
 
a noth e r p lant ra tl er q u ickly.T he sp rea d o f h e d is - t ,, J . 1t I j , Li . ( -_Y. ) A -'
 

ease is correlated with the activity oA winged j-- ',Lt L,Zi ,'N Ji .AUt .
 
aphids in the Jordan Valley. There are two main ZL,. Jt.A Gi
 
periods of aphid activity in the Jordan Valley. A
 
large one in the tall and a small one in the spring.
 
Therefore, plantings during these periods (Sep-

Ocl) and (Feb-Mar) run a high risk of almost total tZbi. d ..jLJ I ., p _,.
 
infection with mosaics in Open fields. Plastic . 1 j . t i Z,..t.. L.t . A 
 1 .j
houses provide partial protection agair.31 flying ., , . 
aphids. This slows the development el the dis­
ease. One hundred percent infection was
 
observed in late spring plantings in the Jordan Val-
 , 3 .siL Jl .
 
ly.CMV has been encountered only in file (e)oi(,r
 

j " . L .:J; , , I )
parts of Jordan. 

Control: t JIl L , t . Jt ,:,Jt .&J rLV
 

Inlorcropping corn at every fourth row, or pepper 

and/or eggplant alternating cucumber in tlhe same kXj. .dt *.zlJ.) t .. Jt l .lsJt k-)(.., 
row has shown to reduce lhe spreadof mosaicdis- U,.LI ;.t..t LuLL , 1 
eases on cucumber in the Jordan Valley. Weekly &_ A iL . ;,,.I.4 j jiwlit Jt 
sprays of stylot oil (or summer oil) at 0.75% mixed ,.. ,L.,t 
with an aphicide will reduce the disease Incidence 
significantly. Installation of a double door system , Stylet oil) I , (c) 
In plastic houses will reduce the disease Inci- L.,.>,t. - L.,,L /,,,,rV . 
dnce. The inner door Is usually constructed of 
muslin fabric or burlap. 4. . l , 
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Olive Culture
 

Olives have been important in Jordan and sur- ) _.,At l .,I'lj j Lt L j1..t 
rounding areas for a long time. They are grown ,.iul j Li '5;,.JI .).J.l X-. ,,.J*l ;,) L. 
mostly in the Jordan highlands but probably L Ij t.i I.*>,uj5. ,. -. 
should command increased attention in parts of Z,., tI.j±. ., ,1 ,, Y1 
the Jordan Valley. This bulletin is the first of a 2- 3 ­

part series on Olives. This part will deal with gener­
al culture. The second part will deal with training
 
and pruning.
 

Site Selection
 
Climate:
 
Olives require a long, hot growing season, but they
 
also require some cool weather at temperatures
 
less than 15.5"C to induce flower formation. The
 
required duration of this cool period varies with E
 
varieties. Varieties from Crete in Southern Greece
 
require very little chilling, while those from Italy,
 
Spain, and California require substantial amounts ­
of chilling for good fruiting. Constant temperatures 

below 7.5"C are apparently not effective for sti­
mulation of flowering. 
 I j l_. 
Vegetative buds grow any lime temperatures ex- L_!I 
ceed about 21C. Trees will not survive tempera- j L.! ... JJ L ., 
tures below about -12 'C, and most varieties will be 
injured at about a-9'C. J" , i di ; J..i L(€°\ oa)_Jt J J.jt , . 
The growing site should not have an abundanceof , . , _J L tL_ 3 .otfl . 
hot, dry winds or prolonged, wet conditions during 4AL7 ,.l - ... _L;JiL I ,..L-I 
bloom. Early fall frosts will make fruit unsuitable for "L.. Ij L, .- V j +:,;..iI J/-U l.. 

table use. 
 .Jt. , JI rU.z .ULJ &A-. J 

While olives do best in hot, dry climates, they , o ZjL l ;_ .jl. UJ.lj ­
nevertheless require good supplies of soil mois- j s . . . .. ,. i l. .
 
lure which must be su-plied by either rain or irriga- - ,oLA ;.,,.-J j.
 
tion. For maximum production they require as
 
much water as citrus or deciduous orchards. 
 o\,". j. &.)t..p 

Trees will tolerate considerable drought but pro- . ,, J,5 . ... ,it ° 
duction is reduced. . J 4,j .3JI .L. . !jJlj ,JI ,.JI 

.JIt c._ 6 )jA'YIi! _LU 



Soil
Olives glow well or rwIde ral ageof solls tlli , -L ,I J.to,. , I ,&A ,L, i ,.dJ,cases, trees planted on soi lso 1e1 clay content )lJ! LI jtifll l_ . ,,_ ,or wilh a hardpanr layer do baler lhan those (rown 

I
 
. L.. c , J
on ,,l i .lIjdeep, fertile soils where ve(tlative (/rowtlh Is .. L ,,. .. .excessive. Trees will grow aind produce well 

Ji C - u._Jl .l L. Yl 
on I. ; . .) tI l iL,,.. l..,tJ . 

moderate ly icid or alkalinere :o ils. rees do w ell C -with relatively igth ;.,oil levels of calcium or boron . Ic l . Jj.l ,J l ,They will toleralO More salioly lhl,'l Most ( .Ay' Iotlher , J 4 _, ,l jL.,, ,L JiJt ,tree crlop; Poorly (traiited sol.or lhoe wilt) a It L. ,
of 8.5 or hig her are riot desiilr h
 
Planting 


lI,,t ~ ,~jA
free slpac il l will be li llh c:n t. r L .r t try ;oil.W ll 4 Li _ , !:. I WI UL jw .r
 
sopply, aild varilty Wher lirves thawve lood grow- , lig condilion.; ald grow vigorosOly, Ithy most riot 

-rihe planted too close together or shadrng will re-

dIco tririt ,,dd fori al'iii 

- , .

IJrlder Llri.r.rga ledcondi- ,l ., L I , .ft1ois, low moisture supplies may require wide 

rl , C1it9 
"YLL. j _0 ,jJl Jjj ,J..,dl i , lspacinigs InIspite of the fact that Iries will riot , , r i J. jriotoccupV all tIh above ground space While I deli-

) It 
1 .I J -,.1I . j t LAI,­rlito Sjracing is difficull to (live, Irees ,Ire c;M mon tly . . , , , I (A, o)

grownr al 12 2 ir ir seil irrigated areas 
V1I 

If soil coii htieions,alo favorahle, tall planting is to he
preferred over spring plirlir rg since this giVes the 

-,tr. lIroot systeii a charnrce It) become well ostablishad I...j ,Lt L , JU ,Ly I z ,cU.Lt. Wbefore warmri sumnirer weather J.. lt J.., &- -J, L?'To prolect t V j..., .the you rig tree l mks for son horn, , ,.a .iiL,5,IJ I J-L J , :. .;. L , J Jthey mih he Ireatod wilh whilwas,,h or interior 

I .,,Llwhle latex painl diloted 1: witf water Paper 
C L , 

, I l J , ll L c I -. JI
arOUlid tie i ook miigtht also hi used.I-or g)od frowIlr of young trees, weed control, for- I LL0 I ,. . i ,, *, . ,I tLl ,
 
tilizer, pest cornt(l, aind aniriglerIno istlirl.r are 
re- (L..quired. jL Jt , )L,. I L ,.LL.I IlJ Ij.-

Ij~.,L.;JlWI j ,,NY x 1iY 
Flower forrnatcn and frullng JU j -... Jl ;i, j lp"., LifO live friilis are jI lnoon rally borne lalerally along " I I • -- A I ,it _ ­shools of thie firevious ssoo i's; growth. Tire first .(vider,':e of flower forinia!imrrr is fornd about 8 .L-l _i .Jl L j,,i?,i LW j 'l. j _, ;.i , jiweeks tiefor bloomi. Flowers may hue of two lypes: " I-ti , ,J,, C .,-..,l.l _ L , ;. .lJItlosi wilth ()rlyw il dhivrloped Iraile parts (str- )t VI ;.. i jo ,. I _. ILL.... JI . U-rriiriatru) .rrnit iicbil;itui Jiohearing Irrri hecausa .iJ . .. 1 JI ; l _ .,,UI J.. ,u1 j jp hslshave aboled ariu, (2) ihose wilhl bohr well 


deoelopond nllae a 

cL 3.lnidlellialoparts (perfecl) which J j L.f , I-; j - _1 I. . 

can proiuice fruit1h ieeod ol Fabruiairy 1tI July I is very importanlt J 
- L-Jil,0j JJyl Wj ­the seling of aln olive crop. iDuring tis period, 

.i _ .. ,. 
.,.Jl ., JJuJr ij-l I j 

in 

there is a heavy (hrli o he tre's food reg;rrv s. 
J t,13JIIf a tree i iil poor corditioni it is likely to produce a -

Y1 _Sz 
- ,L. i 1 -. - J U)L j.poor crop. Tir first mriroscopic evidence of flower 

. Jl W Z
 
- II ", .L. J ." L ,..Jjj . . LJ I
for rationi occurs in tIte biu s a bro t a rly M arch. 

-Vegetalive grlowlh hr sjilrl ill rarly JU.AApril (linlirg - .m . J
 
iaV vary wilhl locaion)
 

vwy N.vifhfocalior). 

.4 yIl L4l t
Food reserves ii lItIhe tree inre hest ulilized for flow- JIj - .S.i1 ,, ,jt V . jLif .. Tor dovelopreirt arid fruitsetting. Itpruning and for-

tilizing have bieen l C.; 1pLtI L,heavy, food reserves May be LL l.. . Lj._ ." j.'l Idrawn away from use in lowar forlmation for use in L.;ill ,
•­

vegetative growth. 
, .itfLTrees or entire orchards may be found which lack .* , I , )Li . . .IAl ljlfruil because nost tlowers were slaminato as a re- ,J)..,,l . . tt " 



suit of ahigh degree of pistil abortion in the flowers 
occurring sometime during spring development of 
floral parts. This abortion may be caused by de­
ficiency of water, nutrients or stored tood reserves 
or by rold ,.veather during the spring development 
period or lv high temperature or dry winds during 
bloom or soon after thefruits have formed. 
Water shortage during the spring flower bud 
formation period not only causes pistil abortion but 
also reduces the number of flowers and flower 
clusters that form. While it is known that fruit set in 
olives can occur with self-pollination, considerably 
better fruit set often occurs where two or more 
varieties allow for cross-pollination. For good 
cross-pollination, olive varieties should be planted 
within 30m of each other. Olives may be both in-
sect and wind pullinaled. Bees are helpful in pol­
lination. 
Olives have a tendency for alternate bearing. This 
may be initiated by crop failure from a variety of 
causes which then is naturally followed by a heavy 
crop. The heavy crop depletes food reserves 
which are needed for good flower formation for the 
following crop, arid thus an alternate cropping cy­
cle is initiated. 
Fertilizer 
Nitrogen is particularly important in stimulating 
flower development and truit set and the growth of 
new fruiting wood. To be effective for all these 
uses it must be applied so that it can be absorbed 
by the tree by late winter. Care must be taken not 
to apply too much nitrogen which may stimulate 
excess vegetative growth and cause alternate 

bearing. 

Boron deficiency causes short, branched growth, 

shool dieback, leal scorching with yellow borders. 

corky bark blisters, flower abortion, truitdrop and 
deformed fruit. When correcting boron deficiency,
be careful not to apply too much boron and create 
a toxicity problem. 
Potassium deficiency causes leaf scorching, re­
duced vegetative growth, poor bloom and small 

fruit. 

Zinc causes very short internodes on new growth 
and general chlorosis. Iron causes chlorosis be­
tween leaf veins. 
Application of commercial fertilizer should be 
made about late December or January. Manures 
should he app!ied in November or early Decem-
ber. 

Water 
Olives will be more productive if irrigated. Howev-
er, Ihcy are nore tolerant of low moisture and 
salinity than most other tree crops. Water tcosalty 
for general use on most other crops may often be 
safely used on olives, if excess water can be ap-
plied periodically to leach away accumulated 
salts. Olives will not tolerate prolonged poor drain-
ago. As indicated earlier, spring water shortages 
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Training and Pruning Olives
 

Importance of Training and Pruning 
Training is the developmen. of a young tree to 
some pre-determined form. Pruning is used to 
help develup this form. This development must 
start at plhnting time in order to get the tree off to a 
good start and ensure maximum production. Prop-

er training is important in order to provide a 
mechanically strong trunk and scaffold framework 
,or sustaining heavy crops and resisting winds 
without limb breakage. 
When the tree form is developed and the tree is 
bearing fruit, pruning is important to: (1) prevent 
deterioration of the tree as it gets older and help 
obtain good consistent yields of good quality fruit 
as a result of the stimulation of production of new 
fruiting wood, (2)keep t'9 tree open to make har-
vesting easier and penetration of spray materials 
for insect and disease control more thorough, and 
(3) prevent excessive tree height and spread. 
Bearing Habit 
Olive fruits are borne lateraily along shoots of the 
previous season's growth. The primary fruit bear­
ing area is a shell about 1m deep on the outer sur­
face of the tree. The 'shell, or bearing surface can 
extend further into the tree ifenough pruning is 
done to allow adequate light penetration into the 
tree. On the other hand, if the tree is too dense, 
with poor light penetration, the bearing surface 
may be reduced. For maximum production, prun-
ing should promote a continuous supply of new 
fruiting wood and keep the fruit bearing region 
vigorous. 
Getting Young Trees off to a Good Start at 
Planting Time 
Trees purchased in containers (if well established 
in the container) require less attention than bare-
root trees. With bare-root trees, the leaves are 
usually stripped ott and the tree is cut back to a 
single trunk (60-75 cm from the ground without 
branches). If the bare-root free is large, the prim-
branches may be selected and cut back to stubs. 
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Strongly cut-back trees suffer less shock, become 
more quickly adjusled to root loss, and start 
growth faster this way. During handling, exposed 
roots should be protected from drying. Ifplanting is 
delayed, moisture must be supplied to the roots. 
Trees in containers should be treated according to 
the condition of the tree at planting time. It the tree 
is asingle, unbranched whip, severe heading back 
(60-75 cm from the ground) may be required. If 
suitable scatlold branches are available, they may
be selected and others removed. Remove any 
suckers coming from tile roots, 
Planting holes should be large enough to 
accommodat) roots in their natural position. Roots 
which are longer than the average may be cut 
back and broken roots cut off. Set the tree in the 
hole at about the same depth as it previously grew. 
For a good start, it is important to firm the soil 
around the roots as the hole is filledand to thor-
oughly soak the soil around the newly planled tree. 
Never allow the newly planted tree to suffer from 
lack of moisture, but tonot walr-log the soil 
eiher. 
Training Young Trees 
During the first growing season, select 3 lateral 
branches (scaffolds) that are well distributed 
around the trunk anid within a space between 30 
and 75 cm from the ground. There should prefer­
ably be a few cm vertical space between these 
main laterals. These laterals will serve as the main 
framework of the tree. The remaining branches 
are removed. This main framework can be created 
th e firs t s umm e r w ith little work by close o b s e rva­
lion of tile trees and removal of unwanted new 
shools before they have made much growth. Dur-
ing the second, third and fourth growing seasons, 
remove suckers and watdrsprouls from the base 
of the tree and branches that are broken or cros-
sing over in unwanted positions. Attempt to de-
velop agood system of scaffold branches, but do it 
with a minimum of pruning because excessive cut-


ling will delay frul production. 

During the first few years, little or no wood should 

be removed from the upper portion of the tree. At-
tr trees come into bearing (from 3 to 5 years of 
age), more pruning is required to develop a secon-
dary scaffold system. The secondary scaffold sys-
tem consists of ahout 3 permanent branches aris-
ing from each of the 3 main scaffolds, spaced
around and up and down each main scaffold so as 
to form astrong supporting framework for the fruit-
ing top and side branches. This development drid 
the thinning out of unwanted branches should be 
done over aperiod of 3 to 4years since heavy cut-
ting or thinning of branches in any one year may 
cause the trees to become vegetative and stopbearing. 
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Pruning of Mature, Bearing Trees LLI.,.J..tjI
Moderate. annual pruning is necessary in mature, 

J, 
bearing frees to: (1) maintain growth of new fruit- C I' - L Jz. -- i.f, .3 i I.aJ_... a "ing shoots, (2) remove dead or dying unfruitful 

shoots by shading; renimoal . 1
caused srAz'..of these , , _ L jr. ,.J.,.lshoots allows better light penetration, facilitates 

harvest and spraying, and reduce disease and in-

:, j.J.lj,. ll .. l
 
, Jil JL..JI (,.,l) J.,ALI* . Irl.sect spread, and (3) confine the tree to the alloted " " " ' 

space.
Trees should be kept low (no more than 4.5 to -

AUJ.5.0m) to facilitate harvest and spraying. During 
" . t __' .&.,--i­

annual pruning, renove or cut back branches that 
-" ,JU,.. Ll WI 

grow upright in the center of the free which tend to 
O JL.l j..LLWJ - ,

L. _. 1. 
. 

ZiUL..Jl13 . ,l , Vmake the tree too dense or raise the bearing sur- .. .. Ju.1UkLiu. 4face after the tree is at the desired height. Ifgrowthis allowed to go unchecked, lower fruiting wood is . J Ishaded out and dies. . 
.;). l (L.l , J z . .Additional pruning needs to be done in the way of . ('o, -_ .) ..thinning oit dead and dying shoots (and others 

. . 1
 
making the tree JI ,..I ,L ,dJ..L., .lj I ­too dense) and heading back JI,I ,. I ,.branches that are getting too long for the desired 

j . ,z Z...'l.i~kl 
,,LZJJ , .spread J j. lof the tree canopy. Efforts should be
directed towards developing and maintaining a 
 ., & ,.Vlfruit bearing canopy (shell,,) which surrounds the 

L JI L ..
 
entire tree, ,eaching nearly to the ground.

In orchards with 

J:..IJJLL 1 JJ. ,,...dl e_.l..l j a13J .
an alternate bearing problem, i 
LJ'I - u j.L , Jsome benefit in reducing the problem may be 

LtI J.j I LJdi 4j
L;jit tJl , ..obtained by doing a . . Jv LlAJ;,,
portion of the pruning after L ;d ,U Jl ,Z 1 .-


- I.. 
i -.Z t ,1 IL.fruit set in the heavy crop year. When it is evident j 

J.,, 
that the tree has too much fruit, cut off some of the "- " 4 J.l ,Jl .Jl " small branches and twigs which have large num­
bers of fruit, but do not remove branches which
only have a few fruits. The objective is to remove
the desired amount of fruit while removing as few 
leaves as possible. 
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Guava Culture
 

The guava troo is fairly salt and drought resistant .u.t ,,ill Z4 Jl j L.I , Lil t 
and can grow on many differont types of soils - .j I t'-#lIj1 ., ,_.i l 
sand to clay, shallow to doop, and acid to alkaline. , , ti . , . . 
It toleratos a wide rango of climates as long as they 

- ) )A:LA jcjL ; 1 are frost-free. The optirniuin rainfall is 100-200 cii. 

Fruit quality may be poor under very high rain con- jy, 'A- , ... l " . ( . ) ., U.1
 

J! Z."11 f 
is botween 23"C and 28'G. Thu fruit is a good k,-.. ".. ,I i ,L, 
source of vitamin C. 

VA - I , L. 0 i La J L i I j L I 

dilions or high hunlidily. The oplirnun temperature tLZJ I (;l , ,L.,I) JLI,,l L-,I 

Varieties 

Some of tie bost knowi, ,ri; s include Arron,
 
Boaurmont, Centono Prolific, Dofwilor, Elizaboth,
 
Hart, KLUiua Kula, Red Indian, Satoda, Supreme, . ,
 
"Turnbull, and White Indian. Ben Tofo trom the
 
West Bank has boon tried in the Jordan Valley. 

Propagation 

Seedlings of sorIrn variotios (e.g. Beaumont) 
come relatively true-lo-type, but should not be r- -

tied upon as a mothod of propagation for most 
varieties. Stei cuttings are often difficult to root B 
unless timing is carefully controlled, rooling corn- E 

pounds are used and cullings are rooto(| under 
mist. Under those conditions, strong, succulent, 

grmen wood has ronld with reasonable success. 
Patch budding, voeer grafting, and air layering i t 

have all been s;unccissful. , J , ,, I . . ,.l ,I 1 

PlantIng ,Iil... ,L .I .'i. Ij- , .I . iI 


The best time to plant is in early fall. Spacings of , 4i _ - 5 t.I ,L.Uj .,., , , .'...
 

6 X VOr and 6 x 6rn are common, but closer spac- > 1i jj. _L, .
 
ings have boon used and might be appropriato on
 
the poorer sites.
 

L jFertilizer Llj, 4jIUJI ..iL't 4 JU J 

Optimum loaf nutrient levels are reportod to be N , ',". J ( . ,,dLIj . , 
(2.0%), P(0,25%), K (1.60%), Mg (0.25%), S L.!A L5.jI".,j! 

(0.18%), Zn (20ppm), Mn (60ppm), Cu (Sppm) Z-,IiJ 131 "11 jL.j J., . . 

and B (20ppm). .L. . JJJ ,.,J . _ , 



Prunting - U o I ,L:I. IJJ .,I ,. ± .J J',l 
The tree naturally puts out suckers from the lower ,, I -0.J l . tL . L.trunk and roots, These should be removed to keep 1 , * 5J.. J,,. ,l .L.C . ; ,L..Jlthe trunk free of shoots up to about 60 cm from the .JJ . . . I.JI :t...,I Eground. A framework of 4 strong branches is re­
commended that radiate to all 4quarters and vary

in height of origin. Wide angles between these
branches and the trunk are important to keep the 
 J..j .... Jl ;.t$l..) j.. J..,.l ... ll .lJ.:,.center open to sunlight. This shape is maintained &<.-l 5.'k x I j ",.i ,.,L _,Mlby light pruning to remove vertical shoots and 

x Ji 
.;iiii Lj L ij 7,UL_ J

dead wood. 

.1,'),( .,. , / V,o) ,(,,, .. ._,. / Y):,.z-L 

Irrigation 
L:,Lj . i...J l JI ljeJl L-1-. LAs inlicated, 100 to 200 cm moisture is optimum Z_5 .Lo.j .L.,.J I j.LI - . r.lfor the season. The tree, of course, will have diffe- ,I 'I3l1U'Ilj ,jJl L J L.j.. &.L.,Ilrent demands during the hot periods than during L-j..iI 5.L..,Yl ;.5 J JI . J.,I
the winter season, and water application must be 
 7-W_,. .L.. ...adjusted accordingly. The guava has some de- " ;UL&1lL"-I" gree of tolerance to drought and saline soils. 

.ZLJ4 'Yt.41J L,jjL..JIjl jL,..,J. 

Flowering ,I L L ull ,L J.od J ,,L.JI ... 
Guava will flower 2 or 3 times during the year de- . AJ' ,.,.. L , .pending on the climate. Near the equator it can .y, ji .L..Y LpU i ljJi .. tflower every month of the year. The bloom is con-

y,. 
. . . l .t,;.i L Wl i jUJI AL.5 Sj.,

centrated by with-holding water at preplanned ' ­-periods. Time from bloom to harvest varies from - r .1... J I .,.iJI .J,102 to 150 days. L. .lI Ljj. _. 5Vl ,-zI U131 

•J-"JI""',­

j- L, ;..11 . , -,Ml jiU-]l z".. Jj.,,, rjl_.;. 
Harvest 

6Le .I &.j .f Y _ LIj.. la 2j,. l 
Fruit is harvested in baskets 2 to 3 times weeklyduring an 8to 10 weel J)L L. k , 1h .iJ l ;_i-, J L. ,L.1&, L51.season as the fruit matures. z;.l ,.I j (...5I,lU a,_.l" 13 ,,'.11 ,J.l 
Fruit with only slight yellowing can be stored 2 to 5 " "" 
weeks at 8 to 10C with 85 to 90% RH. Fruit that is 
completely ripe will not ship or store well.
Pests Uij ..13j ;-. I T -_ Y a . J I , ._., .. 

Fruit flies are one of the most serious pests. Thrips G.LL.. j z .,....,La."l .Il., ,i J,J .may be a problem. Several other insects and dis- . , l r, ZL"V1Jj ,.Jl ",. Z-,eases may occur. .1i. 1-6 1,IJl .. ,JI .Lp,i,-" ,, JL .U 
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Extension 
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Agricultural Extension inthe Jordan Valley
 

The Ministry of Agriculture InJordan carries out its 
agricultural extension program in the Jordan Val-
ley through the activities of thirteen extension 
agents based in nine extension offices from near 
the Sea of Galilee to the Dead Sea. These exten-
sion agents, who hold Agr. Eng. or B.Sc. degrees 
from universities in Arab and Eastern European 
countries, report operationally to an extension su-
pervisor and ultimately to a director of allministry

activities in the valley. These administrators are 

based a, Deir Alla. 


Inrecent years, the extension agents have been 
supported and advised by Washington State Uni-
versity faculty members assigned to the Jordan
 
Valley Agricultural Services Project including 
a 

current extension specialist. JVASP, funded by 

the United States Agency for International De-

velopment and implemented by WSU, works to 
enhance the Jordan Valley's agricultural produc-
tivity through research, services, and extension 
work. To that end the project provides technical 
expertise, commodities and training. Extension 
agents have participated in group instruction in 
such subject matters as extension methods and 
weed control. Selected agents have attended ex-
tension short courses in the United States and the 
Netherlands. And, two extension agents currently 
study for the diploma in agriculture at the Universi-
ty of Jordan while a former extension supervisor 
works toward a master of extension degree at the 
University of Mlexandria 
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Extension agents are each responsible for an area 
containing a number of basins. In these extension 
areas some four to six hundred farmers may be at 
work. Thus, the client load for each extension 
agent is considerable. The preferred extension 
mode in the Jordan Valley, by both agents and far-
mers, is the individual farm visit where problems 
can be seen and discussed personally. Realizing, 
however, that this mode is exp,.nsive of agents'
work time, more emphasis is currently being 
placed on group work. 
Beyond the routine farm visit, several extension 
agents mounted demonstration programs based 
on recommended varieties of processing toma­
toes and other so-called new vegetable crops. 
Successful demonstration sites have been the 
venues for a number of effective farmer iield days. 
In many areas of the world, extension work is sev-. 
erely constrained by the lack of adequate trans­
portation. In the Jordan Valley, extension agents 
have all been provided self-drive diesel pick-ups 
by JVASP. While the transportation constraint has 
very obviously been removed, the relationship be-
tween self-drive transportaton and extension 
effectiveness is stili under study. 

The recritment arid deployment of short-term 
WSU faculty members by the Jordan Valley Agri-
cultural Services Project has been an important 
contribution to extension work. Technical experts
in honicuilure and plant pathology have spent 
nearly a third of their time on extension-related 
tasks such as field diagnosis of!arm problems and 
the preparation of extension fact sheets. A highly 
illustrative video film on pesticide safety w as pro-
duced. A comprehensive weed control manual for 
the Jordan Valley was likewise prepared. Other 
supporting consultants in such areas as informa-
lion, media, and community resource develop-
ment have performed full-time extension tasks.
 
The JVASP lact sheet series, which has provided

extension agents with compact and 
 relevant in-

formation on Jordan Valley agriculture, represents 

a major contribution by tue project to extension
work. 

The use and integration of media into extension 
piogram s is another in ervention by JVASP. Va-
riois media, purchased earlier by the project, 
have found recent utility and visibility after inten-
sive hands-on-instruction by a Washington State 
University media professional. Equipment now in 
use includes flip charts, magic boards, 35mm 
cameras, slide projectors, slide-tape synchroniz-
ers, audio-tape equipment, movie projection 
machinery and video cassette recorder/players 
with TV monitors. 
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Research and services, along with the expertise of "2-. 'Jl - ,,' . .. 
 Ja.AO.advisors, have generated outcomes and findings L .L_,J"l .l .it j...,,.. JIJl ..wnich are now embodied ina growing series of ex- J Z :ALL. _.l,l,5,tltension fact sheets. These are useful to agents ..ul.,,I . ..L .t. .
and farmers in problem solving activities in the 
agricultural communities of the valley Meanwhile, . .. *,3
J..,
researchers and visiting advisors share informa- I

J-j - l**. ._. ,...,i5l, ,.,.tion with extension agents at weekly training ses- 6'1j 1 
,-51.J.J J1a r:Jl ..
sions, a component of the modified training and 

.Sj ,tl 
. .
 . ;,Ltjl .,Lt.l
visit (T and V)extension strategy currently opera- .L-
e . - - J , .1 J.LWJtive in the Jordan Valley. J "'. & • .Lz. L j 

There are several client groups for extension inthe Z.L.5 LJJ JIjs_. c1.,Jl...
_a&JI
Jordan Valley. Among them are some 6000 far- ;JI., ,51J l .. ,.lJ JL. ,,l L.)7,
mers and the private sector companies who supp- ,, JL. I.t,;,fI t ,, " " 1.,Ilythem. Additionally, there are farmers associa- l,, -,J & I.,Ztions, marketing associations, water authorities, - " ­credit corporations, and cooperative organiza-
tions. In order to determine how these clienteles 

., l 

interact among themselves, how the extension 
service complements this interaction, and how 
more effective networking can be achieved; 
Washington State University community otga­
nization specialists aie at work through JVASF. A 
more erlective extension nc work is a de.ired out­
come of this,activity. 
It is experled that tie Ministry of Agriculture, in 
cooperation with USAID and Washington State 
University, will continue to enhance and improve
agricultural extension in the Jordan Valley. JVASP 
remains a valuable connection in this regard. 
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Banana Culture
 
5.,-&I LI5
 

Bananas are one of the three most important fruit 
crops in the world. They will grow on a wide variety 
of soils and sites. However, they require a warm 
climate, and most varieties tolerate little or no 
frost. While bananas can be grown commercially 
in the Jordan Valley, this area is on the northern 
fringe of suitable climate for banana culture. 

Varieties 

The Dwarf Cavendish, (Biladi or Chinese), Giant 
Cavendish (Williams), and Paz (Baz) are suitable 
varieties for Jordan's climate. 

Propagation 

Bananas are easily propagated from old corms 
(rhizomes) from plants which have already borne 
fruits, from young shoots (suckers) with narrow 
leaves, or from large offshoots (suckers) with ex­
palided leaves. If large corms are present with 
sufficient buds, they can be halved or quartered; 
each division must have a bud. Suckers are usual­
ly used in Jordan. 

So ils a n d s ites 
Bananas will grow on a wide range of soils as long
as drainage is good. The clay content should be 
below 40% and the water table below I m, but the 
soil shod have good water retension capacity.
The banana is tolerant of pH in the range of 4.5 to 
8.0 but does best between 6 and 7.5. Plants are 

susceptible to wind damage so siould not 
 be 
grown orn the most windy sites. 

Planting 

Planting distance depends on management and 
cultural practices but is usually approximately 3 x 
2 meters. Planting time is usually in March orearly
April. 

Irrig ation 

Bananas do best in areas having 250cm or more 
of well districted rain annually. Irrigation is needed 
if rainfall is irregular or inadequate. Periods of 
more than 2 weeks without added moisture will be 
detrimental. Even, shorter periods during mid-
summer high temperatures may be serious. 
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Fertilizers :,Lr tll 
Potash is the major element required in the L..4Ltl .;.w-Ij J.,l. JIj .rll .",LiL. .a.Z ,i..
greatest amount but may be adequate in many L CI,J , L , LL . ,, -. , . l L 
soils. Nitrogen is required in moderate amounts. It .t L , l j J.l..ii E6 t ., x Y
is a commercial practice to apply approximately
 
200 gm o' ammonium sulfate per plant in April.
 
Most soils do not respond to added phosphorous
 
although it is a commercial practice to apply 
 - I j a4l CIZI 
approximately 750 gn/plant of a 20-20-30 fertilizer o, Jta- .tkJl J, .. l , L­
in April and November. Minor elements of most 1
'd * , .. ,Ji J.ht ,. ,.iT.jlJ- f­
concern are iron, zinc, manganese and copper. -'.. -- it Jl ijt Jt- Oijd-, , -5.
 
Manure is commonly supplied in the winter. 
 W"I , 4l . L.JI -Lt . 65.,,).ll 

Pruning 
a l

Pruning is important in order to maintain a balance E1L ,#L. . ,l
 
between growth and yield. This redircs internal , .
 . . -5 . . ',".. i
competition within the 'stool' or 'mat' so that big- . d . -,,Jt , ... jl..
ger bunches of better uality are produced. One to ,.;i d,1 _ j.L..i . t . I. 'V .jt
3 suckers per slooi are allowed in a rotating . j. . ;J,-,-Iil 1. ti /,vo . j., ,iL:
fashion. The plant about to bear a bunch is called , jU '. _ -y ­
the mother plant. The next oldest shoot (sucker) is
 
the follower (daughter). The next oldest sucker in 
 i.L .-- L.-.-Jlj ". ,j,L J ,,..JI ..-1 .y
line is the follower of the daughter (grand- .L I l.,L,, I
daughter), etc. Tire suckers so developed are
 
arranged in a circle. Unwanted suckers 
are re- : .J.JI
moved at an early stage of growth (April, May). cL:V,,lj _" lJI I...J! .1a.. L I.l jj .4=Il Uda 
The planting continues to rotate in this fashion for J - - I & jnJ Itt_
5 or 6 years or more (one planting in the Jordan - .P. ,.U J
 
Valley is reported lo be 30 years old). 
 , ., . 
After harvest, the top one-third of the fruit bearing .. Jl - . " (" _ \) J .ii. 
stalk is removed. In about March, the next lower J ... . t . .I J." t _I j.L . ,

third ;s removed. In late May or early Jun3, the old 
 .3.,1 .)_. 3. J ,LJ JI e.l
stalk is completely removed. This gradual removal .1.15A-',,1 LP ,:JI I 
is done since the old stalk can serve as a source of " -- "
 
water and stored food materials for the remaiinder 
 / 4J ' . Z.... l4.it . .J ,
of the plant. .U. k { L _,I I1) 1.. J I -j tp ,I 

Harvest ,..I I Jd ( . . . ",Ull.l e- _)li A" ji .t itL,,_I-. -u 3L..U L.WlI
 
Prior to harvest, it may be necessary to provide . J4I , , 
 t ,..Lt ji.,Jl I
 
support for plants with heavy bunches. The bunch " 
 " ­
can be harvested when the fingersturn ligh green - j J 
and the corners become reounded rather than ,t.a ,L.J . d .L.11 .it G.JI ,. ,
angular. For local market, slight yellowing may be .;,.:J. I
desired. Time from planting to flowering will be ab­
out 16 months, and 60 to 100 days from bloom to 
harvest is required. .U.." .7.I J . ,13L.J.l J .ai J J.dI 
Cavendish-type is subject to chilling injury . -4 J 3 

at ,jL., . Z-.= J ,61jl,
temperatures of 13C or less. It should therefore JI .,... J. L.jt. ,... ll .iL, pi:.not be subjected to these temperatures before or ,Al.. . . . J

3 
..jt .Wt VI 

after harvest. To guard against pre-harvest chill- ;i Jit 11, t .J-l 1..,,W . C .I
ing, bunches are usually covered in the field with 
blue polyethylene bags. .tJLJI&LAIO, , V . JL.. I 1 5-p , 

http:65.,,).ll


• • 

Pests J .1J ,51j L L J±. " 4 , l . 
Bananas are affected by several fungi including JI \N"JI ;J, L.jJ j U.U.II. ji jI,..Jj.J

freckly, black leaf streak and cigar end.Several J.- IIA SU 5_,
nematodes are a problem. Choke-throat is a phy- ;.I LA. , , .
 , ,.i , ..siological disorder caused by low temperature. " " 
 "
 
Insect pests include oriental fruit fly, spiralingwhitefly, banana skipper, mealybug, chinese rose 
beetle, banata rust thrips, green garden looper,
armored scale, and banana root borer. 

Most of these pests are not a common problem in 
Jordan. 

. -,
:t.l .,L .i t ;..Lx, 4.. ,_ 
" 

,AL1-j.,u ,W_l.J, j ,.LI.j.y l ,L. 
• A_ LI J'- A . J_4L-,:d 

- . .. I (. A 'i 

Spiraling whitefly, banina skipper, mealybug, 
chinese rose beetle, banana rust thrips, green gar­
den looper, armored scale, and banana root borer. 
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Lowchill Deciduous Fruits
 

Standard deciduous fruit trees require a long 
period (600 to 1000 hours or more at or below 7C)
of cool temperatures (chilling) during the dormant 
season to break dormancy and produce flowers 
and leaves normally. Lack of sufficient chilling is 
marked by delayed and erratic bud-break, leaf 
formation and flowering. Portions of the tree may 
grow while the remainder stays dormant. 

Low chill deciduous fruits have been recently de-
veloped that require 50 to 500 hours at approx­
imately 13C. Such fruits may be suitable for the 
Jordan Valley and other areas of Jordan with such 
minimum levels of chilling. In these olimates low 
chill fruits may reach maturity several weeks be­
for, standard varieties, thus commanding high 
prices. Some of these fruits will begin to bear in 
their second or third year and should continue 
bearing for 15 to 20 or more years. The cultural 
needs of these fruits complement those of such 
evergreen tree crops :is citrus, banana, and guava 
whose peak water demands come after the paak 
April and May demand period of these low chill 
crops. 

In the table below, several low chill types and 
varieties are suggested for trial. Some have 
already been tried in the Jordan Valley and else-
where and have proven successful. 
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Estimated oj.. . 
Chilling -- l rJ'L UIII 

Apple Hours U 
Anna 300 o •4. . 
Dorsett Golden 250 to. 

Ein Shemer 450
 
Elah 8-6 450 .
1 -A . 
Mayan 250 ,.A. 
Shlomil 375 0re 
Vered 250 Yo. j . 

Apricot U . 
Amor Leuch* 200 Y,-
Quadi ? 

Days 
Full 
Bloom to C.u1Lol .ui 1.L, 

Poach Ripe AG .
Flordaking 450 85 yo To. .iJ. ,,jDesert Gold 350 75 AA 'se.-..%0 
Desert Red 150 
 88 A. -O.
 
Early Amber 350 80
 
Earligrand 200 75 

Flordabeauty 150 110 

T.
 
j*.,ijlAJ ". 

Flordabelle 150 105 W.
Flordagem 250 85 Ao yo'.
 
Flordagold 325 90 
 '. .
Flordahome 400 110 '-U • hi.Juh".'Flordaprince 150 80 A.' .J
 
Flordared 100 110 1 . .JI
 
Flordasun 300 75 
 vo t..
Flordawon 150 80 A'- G.
Red Ceylon 50 130 .. 
Tropic Sweet 175 95 

Grape** "".,(,-.)1 

Alphon3e Lavalee (Darawishi) (red, seedles) '.. .. ,.),
 
Cardinal (red) 
 (,,.).s 
Flame Seedless (red) (..

Kings Ruby (red, seedless) ('*, p. .
 .Perlette (white, seedless) ( .. ' ,.,.)

Ruby Seedless (red) 
 (...)
Superior Seedless (white) (_U..)J.

Thompson Seedless (Sultana, (white) 
 (LI) .L .a,-..Sultanina, Barati) (,; , LU. L U, 

Days ta.ljj. '..L,
FullEstimated 

Chilling Bloom to AV, ;Jj,.j I 
KNctawIn, Hours Ripe ! 11 u,SJi. " Early Sunred 300 80 A' r.-•j &- J-0

Kaygold 250 95 
 To.e*o j.
Sunfree 500 85 A o.' 
Sungem 450 72 y to.
Sunlite 450 85 AO to. ,..
Sunred 250 90 . e.
Sunripe 350 95 ,o .. 
 ,
 
Pear
 

Floradome*** 250 W"') ' y 

Hood Oo•jjIj' 



Pecan CL., i 

Cherokee 300-400 t. •... 
Cheyenne 

Choctaw 
Kiowa 

300-400 
300-400 
300-400 

T... 

• _.. 
. .I. 

C­

j.t, 

Tejas 
Wichita 

300-400 
300-400 

J 

.. 
. 

.:*J 
. 

Persimmon 

Fuyu 
Hachiya 
Hana fuyu 
Hiratanenashi 

100-300 
100-300 
100-300 
100-300 '-"L. 

(LIU) ,,L 

* This variety is self-unfruitful; Quadi is suggested as apolli­
nator but the exact chilling hours are not available. 

Most grapes require very little chilling and would be suit-
able for the Jordan Valley, but only early ripening varieties 
are listed in order to take full advantage of god,early mar-
kot prices. 
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*JJ5J UL. Lk C1 VilAS i_ r 1,1 1 :g_ 
. ;,p. i 

-"I... _1 ".lLJr ,r,,i J..t 
.13 t=j_,,U t;;l j., .t.-t .. 

* 

s o 

. Also self-unfruitful; Hood isthe suggested pollinator; exact 
chilling hours for Hood are not available. C_ " !- Z. f.j jl,j,. 
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HortIculture 
JVASP 32-87 

Persimmon Culture
 

Persimmons are a crop that is little known at pro-
sent in Jordan but one which has potential for pro-
duction in a wide variety of locations. It grows well 
in both subtropical and some temperate climates. 
It does not require the chilling of most deciduous 
fruits, and large mature trees can tolerate winter 
temperalures as low as about -12C. Unfortunate-
ly, persimmons are somewhat slow to bear, but 
will come into commercial production with good 
care by the fifth or sixth year. 

Site Selection 

Persimmons do well on awide range of soils. They 
do better on heavy clay than most fruit trees, but 
they do best on deep fertile, medium-textured, well 
drained soils. They are, however, rather sensitive. 
to salinity and excess boron. They will tolerate 
hardpan soils better than most tree ciops, but crop 
and tree size will be limiled in sUch situations. 

Varieties 

Hachiya is an acori-shaped self-fruitful variety 
which should be planted insolid blocks since itwill 
have seeds with black spots surrounding the 
seeds if cross-pollinated. Fruit isusually seedless 
(unless cross-pollinated), orange red, and astrin-
gcnt until ripe. 

Fuyu is a flat, nea.,y round, orange-red, non-
astringent fruit. Itdoes riot need pollination and will 
be seedless unless cross-pollinated. Early ripen-
ing. 

Hanna Fuyu is a tNat, round-square, yellow-
orange, non astringent fruit that is somewhat su-
perior to Fuyu. It doesn't need pollination. Early 
ripening. 

Hiratanenashl is a square-flattened shape, red­
orange color and usually astringent until ripe. 
Does not need pollination. 

Propagation 

Persimmons are pi oragated by whip or cleft graft-
ing of selected varieties onto seedling rootstocks 
of Diospyros totu: "r D. kaki. Seed for rootstocks 
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must be stratified for 60-90 days at 7 to IOC if U
 
spling planted. Seed germination is usually in ihe
 
range of 25 to 35%. Seedlings must be carefully I ,_ I I, J j.L.. " 

iandled to prevent drying and loss of roots if trans- t 


C 9 

, ., iL t , C.t iJ L jjJi , , ,J . 
planted. Transplanted seedlings must be shaded - ,
until they become well established. Grafting is 
done when stocks and scion are dormant. Bud­
ding gives variable resulls and is not as successful I, -LJ, I . L.. , .JL.. t it J__
 
as grafting. 
 j I t E :t, . , ,.. JjL .W . ,i,,
Planting . ,tL-, .k -, 

Persimmon trees have hagile rools ard must be t_)JIj . 1:5 , W, :'Lu" . 1
treated with great care. Roots must be protected VJ) -. ,.J .L..i.. , 5 .jU.J J ._
against drying at all times. Spacing is usually ab. c- iALJI c 1.. 
out 4 -m ito 5 x 6m (depending oi the quality of 
the site) for a lower vigor variuty such a FuyL. 
liachiya is a vigorous variety that should be
 
spaced 6.1 -. 6 Im to 1.1 - 7.min. depeiding on e...I Jl. L . .., .. .l<1 .,t
jt aU', !
the sile So Itrees at atoit the same depth as they tU. , i.ill . , .,. . Z J jj..
grew in the nurse,y Irrigate immediately after 'X . , t" N v , ,. . .,.. l . planlirng.•• 

Fertilizer JUti ZLW­.
Parsmmrirs itspof;d to ik, usc of mitogen. Ma- 1idA t/; UjjA_,_ d j) LLi _,&. L-l,,.,i.,

lure trees will require ar)OLit one pound of actual 
 j _ -­
nitrogen per year. Phosphaorous and polassituni re­
quirements are not h1(Ih ad there should be am-
 .L , Jf'I . ,. _ jj I
pie amorunts of these elements in Jordan soils. ti. ?,s
Minor elemen ldef iciericies will probably occur and . 
may be corrected by appropriate soil applications
 
a(nd or foliage sprays.
 

Irrigaiion: 

Allhouh pec lrir iisoi iS it ,.viihstand considerable t, .. ) . l, .tLI- . J ,

drought, fruit size and yield will suffer accordingly if -JUti JS ._ .ij .JI & Lc. J4_L u L".
 
water is Iiiule during Ile growmg ';eason. Good A1' )j J Zj. -LlI 
 11] !J Lt:.- l I :,L.
production requres about 90-1 20rnm of water dur- J. L, ., ) ?A x a ,j 1 x, L. (,jilI
ing the growing season j. - _.1J,:l I.@ dt (I LA ) L.I (t, I 
Training ad Pruning L L. J3 ,N. x V.O ")'x
 
Yo ng (rocs are tiair od to dcvo lop arinodified coii- "'L- 3-. 1
. jY . 1 . . .L2"J,j
tral leader system. HeaJ the n; ly planted tree at . lJtt . , .. . L t ,U
about 90cm. As the free uvelops, select 3 to 5
 
main timbs spaced at about 30 cm intervals, with
 
the lowest lateral starting at abouLt 75 to 90cm from
 
[the ground. Reirroving of unwanted lateral shools
 
frori the irain trunk durng the first and second . , ­ '. , 1 iL., L'<ll ;.,z
growing seasons helps force most of tIe growth ,.-ii Ij JJL JI .. JtI
into the proper framework branches. I I L,.,j .It. 'Y L- , 
Moderate, annual priming is requl'od each year to , t . ] , ,-,,Jl . ,r.J.,,-[.I
stimulate new growth which bears fruit for the tot- jl .. li Ji T, tdI ..-,i ZLI , . .j . ,jjYI
lowing season. PrmUing shoulditbe iostlyconfinied dv. .. jL J t ).'. 
to small culs to thin out weak, shaded wood or io 
head back excessively vigorous growth. Cross- ,.Jt 
over and damaged wood is also removed. ...j5 1 LJi _.. r,.j . , Lt-" 
I leavy pruning will uisually sthmulate leo much 4.JI :,LoLAI zJi 1I CUi'J. >Li, I .-­
vigorous, upright growth ihat is dufficrult to uanage, (J. N T ,) . L. , . .J1 _,. 3,.llaid trees prLin ed too lig hrtly wiill tend to be weak . I I J itI - I 
growers with low qua lity fruit. 



Harvesting 
:..LiJlj .139 ,1 

Fruit should be allowed to stay on the tree until it ..Ail 'L.. ,..
develops full color. Immature fruit of astringent ILJ,., , . U tf.
 
Lui .:. jc _),.Z !,J J L.i l 

,U I -t , I 
types will not soften evenly and may remain partly iL.gI : . l ( r ') &5-a. L,asringent. 

v)t L) ,d ~ -H 
To harvest, the fruit is clipped (cul from the tree, )t.;. ... 1,..., z,t t.)a.c.L.,j. , ,> .
leaving the calyx and a short stem attached to the ' J j *U 9 .. j J u i ­
fruit. Fruit must be handled carefully to avoid 
bruises which later turn brown. 
Insects and Diseases 1t.. . S . 
The persimmon is relatively free of serious pests. , ,.J . .. P_ .. J i .i.r.J. 
Among insects, citrus mealy bug, orange tortrix, '.- . Iz 4.=i.. .
red-humped caterpillar, and olive scale may be .l L. ... ,p.JI J h_ qI,,..,Jl _.,
found on persimmons. Crown gall can be aserious i. IJl ;.i._.U. L.i'Y'I 
disease problem. 

bI ,.''-:,.. _. Lj ..L._.I 
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Hordculture 
JVASP33-87
 

SiF 

Papaya Culture 

Papayas aru little known at present in Jordan but 4:,1- , L. j.Uk U.. ,j LL.i k,
have potential here, especially in parts of the Jor- . u.l,L,., jL-U.IjI LiL,. j L-.. ,
dan Valley. Other frost-free sites may be suitable
 
as well.
 

Site seletlon 

The papaya will grow well on a wide range of soils
 
if they are well drained. Trees in water-logged soil
 
die in a matter of 3 or .1days or less. The best soils
 
are well-a 3raied fertile Ioams with high organic
 
matter conteni. The most favorable oH is 6 to 7.
 
The tree is easily damaged by strong winds, so
 
such windy areas must be avoided unless wind­
breaks are provided. The minimum survival
 
temperature is -1.C,below which the tree is kil­
led. Suitable growing temperatures are in the
 
range of 25 to 30C. The minimum for growth is ab­
oul 1E C. 

P lan t type s i1 3 L ,. 

Plants can be male, bisexual, or female. When the j . .._ .L .,.i- ..pollen of bisexual plants is used on female plants, L ,.,+ ,, I ,.JJL,

a!l seedlings will be female and bear fruit. When a -

female plant is pollinated by a maie piant, half of , , 
 , .,.;JI J.l. ".tI ,.,I,. lthe seedlings will be made and will bear no fruit. , ;U1 . V - I LA .1 

Propagation To) I..aiZ.4;_g-I(. _ LAja: lJI Z 

Most commercial propagation is by seed which
makes i? 'ifficult to maintain pure varieties. In- .-,I,',11
t..l1

deed, ifpollination is not controlled, a true-to-type ,. .1
.
 . , .'

variety will sooi be list. Because of this, vegeta- ...
 
tive propagation is desirable, but iisusually diffi- Z.,= C JL.'I, L..I C zl.,.I I 
cult. Cultings and c!eft crafting ara possible but not ;-t '..311
IL.) Jo .1 .ii JLJ.,'I-. .. t
often used commercially because of limited suc- .- ;J s . ,.. . 
cess. Methods c mass oropagation by tissue cul­
ture have been developed but plants from such 
methods presently have very limited availability. L_ 3 . Db L:,.II ,l,.I.. ,..t. ISeeds for propagation should be secured by con- .l J,.i" , .
trolled pollination of selected male and female - W -6-,
lines of superior performance. If the plants are - I 
bisexual, it is usually bc-st to insure self-pollination. .L1- - , - .. .l
 



Seeds are taken from the fruit and washed free of 
theirgelatious covering and are dried on a sheet of 
paper out c, the sun. They can be stored in an air 
tight container for up to 3 years. 

Seed can be sown in bottomless pots or dreclly in 
the field (at field spacing). Seeds are usually
planted 4 to six per pot (Orhill in the field). When 
grown in pots, they are usually given partial shade 
far the first 2 weeks after emergence. Seeds re-
quire 2 weeks to germinate. Six weeks after sow-
ing in pots, seedlings are moved to ihe field for 
transplanting. 

Planting
 
Field spacing varies forn', 2 .x 2.5rn to 2 x 4.5m. 

Three or 4 plants per hill are left until flowering 
when male and female plants can be disting-
uished. Plants are ,en usually thinned to 1 female 
plant per hill. One male is left for each 20 hills to 
serve as a pc'linator unless plants are bisexual, 
and then only th:s type is allowed to remain. 

Irrigation 

On gooc soils and with good care the papaya will 
develop a dense root system which is capable of 
withstanding periodic drought. However, for max-
imum performance, moisture must be readily 
available. The potential evaporation is reported to 
be 1.3 tinmes the class-A pan evaporation. Re-
quirements are reported to be in the range of 100 
to 200 cm per year 

Fertilizer 

Papayas appear to require somewhat higher nit­r o g e n le ve l s t h ai , mo st o r ch ard sp ecies . Grow th is 

favored by a high soil organic matter content. The 
use of manure appears to be beneficial. Standards 
for leaf and soil analyses have been developed. 

Pruning 

Trees ae never pruned unless a grower wishes torejuvenate F.plantirng and extend it beyond its nor-..,, 

mal useful life. Once the tree begins to bear, it re-

mains in prime condition for 2 or 3 years. While it 

can be maintlir.ed longer, and its height mr,y 

reach 1Oin or more, its economic life comes to at, 
end when tMe fruit bearing surface is beyond the 
height Miere it is economically feasible to harvest. 
When the fruit is beyond a con, enient height, a 
grower may choose to cut the tree back to a height 
o' about 30 cm above the ground. Many shoots
will develop, and after a few weeks, all but the 
strongest are removed, which produces a new 
tree. This approach is not the usual one, however. 
The usual practices to use a 3 year rotation and 
completely remove and replant a third of the areaeach year. 
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Harvest 
Fruit for local use is picked when the green color ', jIt Ia i. ,"Ii,changes to yellow halfway up the fruit. For ship- " i L..? I I j s

ping, harvesting should be earlier, as soon as the

blossom end has turned color. The fruit is removed 
 ,.JI . ,; ,L..tJl -L=_d,J3 &. -,-!l I LW
from the tree by cutting the stem. . 4 i J.,l 1, 
Pests :cL_. I 
A number of fungi affect papaya. These include LLI 3-...,. - ,.r-1 .,Jl- ,,.. .. ,_l ,d A 
anthracnose, Pythium, Rhizoctonia, and Fusar-ium.II&a j1 " ,..I ( ) . :L._I-I 

Among insects, whitescale, fruitilies and mites are ,i LL"6,1' ". a problem. Hoot-knot nematodes and soil fungi
cause rep!ant problE ms which can be solved with .L. .,J .J ." :t.l ..YI L..:,fumigation, but it is expensive. Rotation is useful to .,. ,L.._lJG 1 .LI .. J. .t., -i.ireduce this problem. . 1I .. 3 .lJI ,Jtj .l. JI Lil 
Varieties - ,=o, j ..- J -L I L , 

The Hawaiian varieties, Solo, Waimanalo, Hig­gins, and Wilder should he tried in addition to .'-,).)l :.)J.t .
varieties from other areas. 

A.,-LIt L, - L:. L W- i~,". I. , c .j..I, 
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Mango Culture
 

The mango is a fruit that deserves increased ,-,j,6 L IJ l ;. I ,.I.

attention inJordan, especially in parts of the Jor- .-i, 'i ..t .i.tLw 3 silI,.L w . 
dan Valley. Other frost-free sites may also the sui- J j.!,J .,j , .- -
J1 

able for its:ultivation. Mango tends to be alternate J "
 
bearing and is characterized by a heavy fruit drop 
 '. J ,. J3L L.yf J _,. ;.,t
throughout all stages of fruit development. . ,Ld..l 

Site Selection ,..
 

Mangoes will grow on a wide range of soils as long 
as they are well drained and riot especially shal- L

low. Good struciure and aeration are important.
 
The best pH range is 5.5 to 7.5 but a wider range is
 
possible. The average air temperature must be at
 
least 21 'C and the optimum is 35 C. Even a light
 
frost will kill young trees, but older thees will toler­
ate some frost. Bloorr is stimulated by a rest
 
period in autumn and winter of the subtropics or a
 
dry period of 3 to 4 months in the tropics.
 

Variete7 
Irwin (early) Haden (early), Tommy Atkins (mid- :i.,, jl

season), and Keit (late) should be fried, but there
 
are many others available, It is usually best to 
 . 4 I t.JI , .. ,LI ,...
plant 2 virieties to insure good pollination. Some 1
 , L. , ,j_ ,.. C.I ' ­, l,I

varieties aro self-incompatible i.e. Dusehri. j,. .. ;. .1.). L (V, _
 L.I ;_,,IJ4.


,- '.- 3 L ii j ;J_-,
Propagation j. ... .<JI ..1 iZJiI.,9 L \_t, ... 
Some varieties produce polyembryonlc seed, thus . ;.Lu t .ti JL
they will produce several seedlings per seed. One
 
of the seedlings will be from the sexual union while 
 . _ 
- _ ,. , 1 , -,

the others will be iderlical to the mother plant and 
 . jl ".,,.OI.:,' .Lj. j dJ .,fJ't
can thus be used to propagate the variety without ' . i . r J-1".: .JtI..,.
resorting to grafting or other vegetative methods.
 
The vegetative seedlings, however, are not al­
ways easily distinguished froni the sexual seedl­
ing.
 

Seed is also used to produce rootstocks for graft­
ing or budding of the desired fruiting variety. Seed ,..iij ,y.&Ll.j j. . I L. 1, .
 JL


taken from the fruit, washed, and dried for a ,4. CI L, 
are ... Al . i.. .. -Z. II 3 ,,.,
few days in the shade. They are then sown at a (._.I , .& 
 - ':J .spacing of 15 x 30 cm and 5cm deep, with fe - - . ; .. i.L .Jl 
conex side up. Ifremoved from the stone, g, -
mination takes about 18 days but will require 30 ,, JL , J .. . ,L- U ... ,
days if not removed. When 10 cm high, seedlings . .,. . , . , _. t.3,.,1 


l 



are moved to a spacing of 40 x 100cm. Trans­
planting must be carefully done to avoid damage. l, .9 L;.J . 
Seedlings must be carefully watered and fertilized V LI.L.I d. 'J"'. ,..I. I; 4.Ito promote rapid growth. When seedlings are VinL L"JL Z4""
approaching pencil size they may be chip budded 1.¥1 .
 . . JL. U
with the desired variety. Budded trees should flow- JI ;.LJI . ..i., . 14J! .L.. ,,.,er in the third year after field planting. 4. uLk I I j_L. I I JI I L.. 

j',I . 5 .LI.-Jt 1a., . J".JVl"I 


Field Planting .J_, ., . J ,., 1.J LZV 

The best planting time is about late Januaryorear- . ....),. L ,.,JI 
 ...a. I41 
ly February. Space plants about 8 to 10n apart in
 
each direction. Be very careful to avoid drying of

the roots prior to planting. Thoroughly water each 
 :,LjjJI ,ta,,tree immediately after planting. ,.,3 r1 
 5 IZJ,.. J.--,'.UI 

Irrigation JI r. " AG..;I_,:dI ;.IUL I \A . ;. I 
Trees will require no irrigation during the dormant . J...±j,. . . ;Il.I ,li.. .=L .period. Irrigate at the end of the dormant season x j L .L I J.
and subsequently at the first sign of wilting. More '.L,.L+t.L =L J_ .A'LIZ V L5 ,a-jlexact requirements are currently unavailable. J.JLIjt.ZVI ..I, l,.I.,..L A I
 

Fe rtilize r't " " .J,. . ., L_,,-J ,. lj . ,...I
 

Nitrogen is probably the only major element that piJI jL.tl

will be needed, but only in moderate amounts.
 
Several minor elements, especially iron and zinc
 
may be required which can be supplied by sprays

and/or soil applications.
 
Pruning 
 J . .
 

The mango needs little pruning since it usually
 
grows out naturally into a symmetrical, dome­
shaped tree. During the first 4years of its growth, a
 
little remedial pruning (i.e. removal of crossing I
 
branches) m ay be helpful. 
 I#-_). j.. i J _U .LI I . 

Harvest
 
Fruits are generally picked when they just begin to , . . ti l . .i ,,.l ' 
change color but are still firm if they will be ship­
ped. For local market fruit can wait until it is be- JI vL ;J. ,:'L_5"
coming soft. Fruit is cut from the tree and must be L4.,L.tS,.. . i .JI .Icarefully handled to avoid damage. . U.t. .t.l 

rests .. L, 
Anthracnose, gumosis, and powdery mildew are 
important diseases. Scale and fruit flies are impor-

',..l.tI , J l.',.I ," K..Z ,.t 
. Jj.I VV .-:. I,..JI a31..I 

tant insects. 



:.JL-1. 11=. 

~~Jt, L. . 
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Horticulture 
JVASP 35-87 

Avocado Culture 
9L'§ I jCj 

There are 3 types (races) of avocados as well as . I ,iL'.l ,. JI j4*~t ±,., dL,hybrids betweet, types. The distinct types include ._,.l J4L.. ,L..,,Jl .1 ..the West Indian type which is adapted to tropical ; Ii.*1lclimates (although it grows elsewhere) with high .. . I t1 14 

temperature and rainfall and is injured by tempera- JJ,= l J , .tures below -2.8"C and killed by temperatures of t .... JL .j jj . . .;i
-4.4'C. The Guatemalan type does well under - ' ,j z._L ., ji- ,Y.,.cooler growing conditionls and will withstand occa- ..,.LLJ ' f,, f J I ,:L,, I 
sional freezing temperatures, but is likely to be kil­led by -6.1 "C. Mexican types tolerate cooi!r, drier , I,. .conditions than the others and some varieties will 

Li 
1 . -! .-. . . ,

endure temperatures below -7.8"C. '_'l--,J - ' ;.)i ,.i L 
Site Selection b )iJ..Jl L .. ,.L- ;.).JI 1. .. & 1 ".. 1 ,L
The wood of avocado trees is quite brittle and easi-
ly broken by strong winds. The most windy sites 
should therefore be avoided. Asandy loam soil a. 
least one meter deep is preferred. Trees must 
have good drainage, and if this is provided, they
will grow well on clay, sand or gravel. Trees are re­
latively shallov. rooted, with 80-90% of the roots in 
the upper 60cm of soil. An impervious layer or a E 
water table within 90cm of the surface will cause 
trees to die within a f~w years. The optimum soil 
pH is between 5 and 7. Trees are sensitive to salt, ­
although there is a range of sensitivity among 
types, with the West Indian type being the most 20 
tolerant. 

Varieties 
Many avocado varieties are available throughout
the world. Several of those that appear to have the 
most potential are listed in the table. 

Flower- Fruit-. 
type Season 

Hass A April-Nov. #tBacon B 

. , ,L. LL. L.Li~l .", 
.... 1 - t.V.A c J. ,J 1 Ijl..Jl -L.j 

Oct -Jan ! " l "L " Pinkerton A Winter - spring - . " Zutano B Dec-Jan j LJ..i L41-..Ji ,L..1jL+:.Fuerle B Nov-June 
jt,.. .,7 ,JjJL j Wj ,-JI .

Jim B Nov -Jan " 
Reed A June-Nov 
Susa.1 B Sept-Nov -A/*,. .. ".A" .J.-Gwen A 

Z 
jJ . c . J . .. "-k 

iii rJl.JocL,.J . 

0. j .lj. -.L; 

jlt I 
t .I I J 

, . . l 
. ,Lj.. tl ..i j 

,. , 
"j"" LJl 

-

LI 
"1 ,Il JI Z,.Wl 

a" -
J 

JISpring-summer ,LI - . ,.. j.. , ,Lj .JI ,
Whitesull B Spring - summer
Mexicola A Aug- Oct L. L J,..j 1. , 



Ettinger B Early L . . j - -

Tova A Mid-season
 
Horshim B Mid to late
 
Netalm B Late 
 :jIl L 

Nordsteln ? Early 


. . J. . ,.LJ :jIz 

.V. 
Yield 
Capacity Race Comments -.1 

Hass heavy Guat. maybealt .,_i , . ,.,5 . . ... i JLLabearer ".... ... . jLJ ~ ,.. LJ ,~ .. ' 
Bacon good heavy Mex. b - Ju l.Ja . j .2i _A 
Pinkerton v.heavy heavy Mex Guet. -,.,,, ;LA.3'I 
Zutano heavy Mex. 
Fuerte poor good Mex Guat. alt bearer
 
Jim good heavy Mex.
 
Reed heavy Mex.
 
Susan' good heavy Mex. 
 Jji..J ,L,... i

Gwen heavy Guat. 
 Jji ,-.U,. .
Whitesell heavy Guat.
 
Mexicola heavy Mex. 
 .
 
Ettinger heavy ? ,j - J31 ,,. ,
 

-
Tova heavy ? 1.:.,J3 1 "" . 
Horshim v. good ? Y.J I Jj r:
 
Netalm good ? Excl. qlty JI , l . i
 
Nordsteln V. good ?J jt J .
 

Avocado flowers open twice and are closed in between. ..i .
 
Type A flowers are emale in the morning of the first day of 1.
 

bloom and male in theafternoon at the second day. Type B
 
flowers are female in the afternoon of the frst day and male 
 . , _ . I
 
in the morning of ihoseond day. Thus, 2 varieties of diffe-
 *, J 1 
reni types are usually required for good fruit set. , I 
Season of fruit maturity depends on location. ?.l -t4 jJ. . 

Propagation --it
 
Avocado varieties are budded or grafted onto , ,. I.,Ut
I- .. 3,t 
seedling or clonal rootstocks. Clonal rootstocks
 
tend to be difficult to propagate and therefore are 
 - ,. . ,.. ,.U..
 
usually much more expensive than seedlings. -, J..ald
 
Consequently, clonal rootstock use is presently 
 iLL /S.

restricted to special situations, such as where root ..,l,,t I j' 
rot tolerance (for wet soils) is needed. ,LJfi
 

Rootstocks of the West Indian type are the most 
 .
 .
 
tolerant of salt and may succeed where the water ,:.,J..
-. 

contains 250 ppm chloride. 
Trees are either grown in containers or are field . ,
 
grown and then balled and burlapped for trans- ,
 
planting to the orchard. Trees that are more than 2 .,. t. /3.. 1t.., 
'2 years old from seed tend to be more difficult to Y ,,'134 5-'.. 

get established inthe orchard. J-,j
 

"..LL ij 

Planting .
 
Trees can be planted in late fall or early winter un- . 
less frost is expected to occur after planting. Spac- . i 
ing will depend on climate, soil, and variety and will .,= i.,.t.
 
vary from 5 x 5m to 12 x 12m or more. Set trees .. A , ,-:;j .-...j-1 . ,.Jl.j ,, 'i Ir i . 
at the same depth as previously planted. Thot- I ,
 
oughiy water trees as soon as they are planted in .. , .wi i ,L- 3 ..,/'i ,.,Jj ,i . 
order to settle the soil properly around the roots j -., - . _ 4J 
and to provide ample moisture. ,U,.i :-L-.L-l J:, LA, 

J1 



Protecting newly planted trees 

Field-gown tiees may need some protection from 
the sun on the lower trunk for the first summer after 
planting. This can be provided with a perforated, 
waxed cardboard cylinder attached to the Irunk. 
Greenhouse-grown trees wi!l require more protec-
lion. Use a cylinder that is 28-30 cm in diameter 
and 30-40 cm hign. This may be large enough to 
completely enclose small trees. 

Irrigation 
Newly planted trees require frequent irrigation be-
cause their roots will be limited for a time to the ori-
ginal ball of soil. They will need 30-40 leach week 
(less if cool, more often during hot weather and/or 
on sandy soils) for the first 2 or 3 months. 
The maximum water use of an adult avocado tree 
is reported to be 150 I/day. 

Fertilizer 
Adequacy levels established by foliar analyses for 

several elements are: N(1.6-2.4%) (some 

varieties are betier on the higher side), P (0.08­
025%), K(0.75%), Ca (1.0-3.0%), Mg (0.25-

0.80%), S (0.20-0.60%). B 1-0-100 ppm), Fe (50-

200ppm), Mn (30-500ppm), Zn (30-150ppm). and 

Cu (5-15ppm). 


For nitrogen, asuggested rate of application is 25 

gm'tree the first year in the orchard and increasing

the amount applied gradually up to 800 gm'tree in 

the 10th year. 

Training and Pruning 

Little pruning is needed with young trees of 
varieties with a spreading habit. It is usually 
adequate to cut back or pinch out the terminal bud 
of shoots growing straight up. For trees with an 
erect growth habit (i.e. Ettinger, Bacon, Zutano, 
and Reed), terminal buds must be pinched out af­
fer every growth flush the first year. Continue to cut 
back branches that tend to become dominant on 
both kinds of trees, but otherwise avoid additional 
pruning on young trees, which only leads to de-
layed bearing. 

Older trees are pruned only to control tree height 

or to remove carefully selected branches to allow 

light penetration. 
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Harvesting 
0)it--. 

Fruit is tested in various ways to determine the /. L
proper stage of maturity for harvest, but there does , ,l.j (A,.
 

/ ?I v ) ,.JLA . I " 

"" ;-'0 i .j 

not appear to be general agreement as to the best
method. In some areas it is based on oil content 

: ..LIL.tj 4..,JI(8% minimum) and in other places it is based on .3.A.I ,... - ,J l j' L._ l CL.-,size and/or days from bloom. ... l 

Ifharvested immature, fruit will not ripen properly. 
.j jL..J -1JI;,-=.I iL,.
 

. ,J, jl L.JI i3j J.
However, when properly mature it can hang on the J'iL . . _).. '_ -L.., ltrees for several weeks withcut further ripening. , j '"l,..,.:,, .,A jJi-I' l Li JZ ;,l,_11 .The fruit is usually not all ready for harvest at onetime. It is clipped from the tree, not pulled. Fruit . . ,fj .l. ;-" A , ... 1 ;_3must be carefully handled to avoid damage. Some . . JI . ... 11 I.LJ Y .varieties are subject to chilling injury at storage
temperatures as high as 13 C. 

I *& j Ipests ,L c L,- . ;. 
Phylophlhora cinnamoni is avocado's worst pest. CLi-l ,:J.il L . jLuI .,...iLiJIt causes seedling blight, stem canker, and root-

- -rot. Other disease pests are scale, anthracnose, .' / ._.. .L _ . ,/ 5. J uJ,5Cercospera and Verticilliurn. 
.,. .i'l U.. Lx, jar

Scale, mealybug, mites and nematodes may be a _,Ll LI ,L+.- ZI .problem . ,,.JI , . 'iJ, .. .Lt- : ,l W . L., l - . J r " 

tl.L~ ~ , L .", .AiL I 

I J-fi.yJ". -' L,,.ZJ 
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Citrus Culture
 

Citrus is the most important fruit crop in the Jordan IaJJL.IJ L_L...t ..l . A I

Valley. It is well adapted to much of the area and 
 &-.ji ".LlI tiJ.,1 t 4.AiJIj jlwill continue to be of major significance in the fore- .ijjl j... l i ;. , .l, Jt. 
seeable future. 

J 'j_, j .L tL .IJ 11Site Selection 
Cold temperatures are not likely to be a problem of j. J3_L l L. tl,.I L-.Lt L lmuch significance in the Jordan Valley. Most citrus -- j . - , Jl..±.l .La'ilwill tolerate some freezing weather without signifi- .l LU,._L. L it.i , . _cant damage unless it comes during bloom. - -Oranges can stand more cold than lemons, and J.l JL. 1 ., ,.l ,tl'l " .Satsuma mandarins can tolerate more cold than .JjJt I'..i . J. j .L Z-5 any other commercial variety. The highest produc- i' ., . . I .i . , .L ljtion levels are aLhieved where there is a well de- _jL j . . r . .,lJl .ifined, cold-produced dormancy period in order to .ALJ I

produce a concentrated fruiting period. Growth 

j j
 

. -
stops when temperatures drop below 13C. In the
 
tropics, dormancy is induced by a dry period. Mas-
 .L._ ,JI . ...zj-iL.IJ jI
sive flowering usually occurs about 3 weeks after , I 3.:.I.pJL TO.YO ,. ­
the end of an inducing period of cold or drought. 4 L.!. 4,.i L.t.i.J ',TA _,jIj..Jt . JThe optimum temperature for growth is 25-30C. 

o 
Growth stops above 38C, but citrus will withstand
 
up to 50°C.
 

Citrus trees hav a shallow root system with most
 
roots 
in the top 60cm. Trees can be planted on twhat might be considered as shallow soil (about Z 

090cm) if there is good drainage below that depth.
Saturated soils are not tolerated for long periods. 
Trees can be grown on sands or clays but will do 
best on a loamy soil. A pH of 5 to 6 is best but trees 
can be grown up to aboul pH 8. Mildly saline con­
ditions can be tolerated, but the vigor and yield are ,_____ .affected if water containing more than 1280 ppm of L L z LV.total sails (an electrical conductivity of 2 mic­
roohms) is used. 
Types and Varieties ,i .,.i l ,J.Ad )i. .1 I . ,.,
Oranges: Shamouh, Washington Navel, and I j.;: 6l .,. a,1 ...JuValencia are the prinipal varieties grown. - ;Jl 1 



Grapefruit: Marsh seedless. 

Lemon: Eurek3. 

Mandarin (Tangerine): Clementine (small, early),Baladi. 

Tangelo: local varieties. 

Pummelo: local varieties.
 
Propagation 


Citrus is usually budded on seedling rootstocks. 
Seeds should be taken directly from the fruit, 
washed, and sown, usually in a seedbed. Seed is 
usually planted inthe spring since it has no dor-
mant period. The rninimum temperature for ger-
mination is 15'C and the optimum is about 32°C.
Germination takes about 1 month. About 5 to 6 
months later, young plants are moved to a nursery
row. During the summer of the second year, the 
seedling rootstock is ready for budding. T-buds 
are usually inserted at aheight ot about 20 to 30c:from the ground on a stock that isabout 8 mm indi-
ameter at budding height. The inverted T-bud is 
often used. The fo;lowing spring, the rootstock is 
headed back to the bud, the bud is forced to grow,
and by fal the tree is ready to m ove to the orchard. 
Rootstocks commonly in use at present are: 

Rough lem on: Has mary faults; fruit low quality; 
tre s short-lived; susceptible to cold. 
Sour orange: Tolerant of phytophthora; sauscepti-
ble to tristeza (quick decline). 

Trifoliate orange: Produces good crops of high
quality fruit; tolerant of wet soil and nematodes; 
not tolerant of lime. 
Cleopatra mandarin: Some tolerance of alkaline 
soil; may be late bearing. 
It is usually desirable to trim trees in the nursery in 
order to develop abranched tree for orchard plant ­
ing. Trees should be headed inorder to develop a 
central trunk with no branches on the lower 20cm 

above the bud but with 3 or 4 well placed branches 

above that point. 


When trees are to be lifted from the iirsery, it is

best if they can be balled and burlapped or bag-

ged, with as little disturbance of the roots as possi­ble. Under some conditions, they can be handled 

bare-root, but this requires great care, and trees 

handled this way are much more subject to loss. 
As an alternate to field growing of nursery trees, 
they can be grown in pots, b,-j. or other contain-ers. 

Planting 

Plant trees as soon as spring weather allows. 
Where there is no danger of damage from low win-
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Table (1)
 
Leaf analysis guide
 

for diagnosing nutrient status
 
of mature Valencia and Navel orange trees
 

Element Unit 2
 
Total In 
 Ranges 

dry matter) Deficient Low Optimum High Excess 

Nitrogen (N) % < 2.2 2.2 to 2.3 2.4 to 2.6 2.7 to 2.8 > 2.8
 
Phosphorus (P) % < 0.09 
 0.09 to 0.11 0.12 to 0.16 0.17 to 0.29 > 0.30 
Potassium (K)" % - 0.40 0.40 to 0.69 0.70 to 1.09 1.10 to 2.00 >2.307 
Calcium (Ca) % 1.6? 1.6 to 2.9 3.0 to 5.5 5.6 to 6.9 > 7.0? 
Magnesium (Mg) % < 0.16 0.16 to 0.25 0.26 to 0.6 0.7 to 1.1 > 1.2?
 
Sulfur (S) % < 0.14 0.14 to 0.19 0.2 to 0.3 0.4 to 0.5 > 0.6
 
Boron (B) ppm < 21 
 21 to 30 31 to 100 101 to 260 > 260
 
Iron (Fe)' 
 ppm < 36 36 to 59 60 to 120 130 to 200? > 250? 
Manganese (Mn)' <-16 24 25 to 200 > 1000?ppm 16 to 300 to 500? 

Zinc (Zn)l ppmi 16 16 tc 24 25 to 100 110 to 200 > 300
 
Copper (Cu)' ppm < 3.6 
 3.6 to 4.9 5 to 16 17 to 22? > 22?
 
Molybdenum {Mo)" ppm < 0.06 0.06 to 0.09 0.10 to 3.0 4.0 to 100 > 100?
 
Chlorine (CI) % ? ? < 0.3 to 0.6 0.70.4 > 

Sodium (Na) % < 0.16 
 0.17 to 0.24 > 0.25
 
Lithium (Li) ppm °, - < 
 3 3 to 35? > 35?
 
Arsenic (As) 
 ppm - < 1 1 to5 > 5?
 
Fluorine (F)l ppm -< 1 to 20 25 to 100 > 100
 

(From Embleton and Jones)
1. 	 With the exception of N values, this guide can be used forgrapefruit, lemon, and probably other commercial 

citrus varieties. 
2. 	 Based on concentration of elements in 5 to 7 month old, terminal, spring-cycle leaves from nonfruiting and 

nonflushing shoots. Leaves selected foranalysis should be free of obvious tip burn, insect or disease injury, 
mechanical damage, etc., and from trees that are not visibly affected by disease or other injury. 

3. 	 Potassium ranges are for effects on number of fruit per tree. 
4. 	 These standards are not applicable for leaves that have been sprayed or dusted with the particular element in 

question. Leaves that have been sprayed or dusted with Fe, Mn,Zn, or Cu may analyze high or excessive in 
these respective elements, but in thecase of Fe, Mn, or Zn the next growth cycle that appears may have values 
in the deficient range. 

5. From fruiting shoots (Chapman, 1960).
 
., These elements are not known to be essential for growth of citrus.
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Strawberry Culture
 

Strawberries are adapted to a wide range of soils - ..JlI1_-3it ;jI .Jl 7.I j , :
and pH values. However, they do poorly where ;.. ,:JII 'iL. .jI, I 
salt concentrations are high. Irrigation and fertiliz- .L5 .,_ .. ijJ!LJ & .a. I-,, 
er practices must, the;efore, be carefully control­
led under saline condilions. 
 •
 

Strawberries as o group are also adapted to a wide L;.. dJ. .Ge JliJ 3 dJ,..JJI j i,,it 
range of climatic conditions, but individual , . ,j Ji .L'i .iL J_.L J",ji ­
varieties may have a very narrow climatic adapta- .i5.ij,.I".,1t , JuU I, I.'I .L.,.1. 
tion. Determining the most suitable variety for a
 
given site, therefore, may require testing of anum­
ber of varieties available from different sources. 
 : L, ,*.,JjI_,UI JU.w..o 
Strawberry Varieties and types . .JJIt ,it J_" 
Strawberry varieties are of two main types, those -" ;_,9i I., j . J4'J . i 
that bear a single crop, usually ripening within a 6 Ls.JI 1,_dI A I ,.,4i .+;A j I j ,_. i
 
to 8 week period or less, and those that are of a "--IJI . .jr. . j C - .
 
day.neutral type with fruit ripening over a period of 
 u:,Lc-..
iL.jI

several months. Fruit bud formation in single crop -t.llJ --L. LW 


_.. .J i. .jJI .,.JI
 
_Jl "YW ,

types is very sensitive to day length and tempera-... L VI ;
 
ture. Fruit bud forma,',in with day neuiral types is
 
not affected by day lei gth and is less sensitive to .J.iO. .
. . I z ", ,I 
temperature. Fruiting of single crop types may be j j - A J,,I L - L ­
similar to day neutral types under some environ­
mental conditions.
 
Possible single crops types to try include Aliso, 
 .U ,Jl (:,.,-Ij)'it,..
 
Toro and Tufts. The latter two varieties are cur­
rently being grown in the Jordan Valley. Day neut­
ral types wilh the most promise, include Hecker,
 
Brightn and Aptos. 

Plant Sources N 

It is extremely important to obtain disease-free
 
plants that are of good quality. Cheap plants from
 
unreliable sources will usually prove to be costly
 
inthe long run. While the grower can propagate his 0
 

own plants from fruiting beds, this practice will 
soon lead to a decline in production. Clean new 
plants from commercial propagators should be 
used for each new production cycle. Commercial :,.JIj.I c.4ji.h.
plant sources for some varieties are established in L U j J,, Jl I 
Amman. Europe isthe ciosest source otherwise. 

Site selection _ . , , ,
 

Avoid high salinity soils and sites which have a -,L , , l w.. ;...141, 1 l.l long history of growng tomatoes, eggplant and re- , ... . , 1,. L .. ,. ,
lated crops. These crops along with strawberries j 6 ; K & : 

are all very susceptible to verticillium vilt and pass

this disease to strawberries. A sandv oarn site is jJYI ('.,.3e;tl.-...,±..1)
.IJ L4y. "t.J. 
best. Strawberries cannot be gr( wn continuously . , l L r.JIUj_ I,.i3 



on the same site without soil fumigation 
.. ,,i .1L11I 

Soil Preparation 
,.= -3 UsI,Jl. ;'zjdt .,

Soil for planting strawberries should he prepared Li , .= . - .the same as for planting aseed crop. Strawberries L,. 
,.l 

. . I . ,can be grown on flat or raised beds. Raised beds .:, J _lJi ..i Jl. ( .. .JI) JI.iI ,must be prepared with special equipment after ,J Z.LJiI L, I.I jIother soil preparation practices are complete. ,
Beds are usually about 10-20cm high and about -
90cm wide. 

Plonting system s U , ,..
Plants on "iatLeds can be grown as matted rows or,,..L . ,...t ., _,-.., I d ,a .. ­
in hills. Plants on raised beds are usually grown in ,.S.Ja . J)A51 J. I .the hill system. t ,i " L"s L J..,J C -. .. l,
 
For ratted rows, initial plant spacing is 45 to 60cm 
 it JJ .j ,&' , _ ZdS 1.Lzl uu
between plants and 100 to 200 cm between rows. " '-" .J.,_ , _ \ • C, ..Runners are allowed to root between mother .. ,,l j.,Iplants and produce a solid row. Row width is main- 1 J L j u :tu ztained at 45 to 60cm. 

-;j.-,U 

For the hill systeri, double row bcds are most - , U uU 1 I Lcommon. P!ants may oe set about 30 x 30cm be-

- .
 

tween plants in the bed and about 90cm between l tl 3 J .. jdol.e rows. Runner plants are not allowed to . .,L,. : ­ ,_, L,form from mother plants Wider spaced hill sys- 'j, j .:1t . .4 UX1. Ie, ltois may also be used. Do not use single row ., _ LjlttI . ZL,,I
rased beds where salt is aproblem since the salt

concentration will be highest in tne center of the _.&IJI T.L , J.IU,.Jt I...rU , - Lbed where plants are located. . x . ' ;'L,..,,It! &-t 
Establishing plants . .Itt l . 
Plants are -nost easily planted by two persons

working together. One person uses a shovel to
 open a hole by sinKing the shovel to its full depth

and pushing ahead on the handle lo open a hole. 

,",I. Ij,
 
;,,yJ,. 1 U,:._;j jliil JLtI;, ...The second person carries the plants and places a Zid t
plant ineach hole. Placement is carefully done so
 as to sp ead the roots, while keeping them all ver-
 ,.: .. ,l jt _Jt 3 I , . JLz ,:jItical and while paying close attention to the place- JI.J. z l . 3 L.Jl . 3 ,:,LJl.ZtLment of the crown, The person holding the shovel d.3, J,,.io" .t >t. Jjo ,z -Jl dLIJpushes soii against the plant with one foot while ,L,. .jLt J, .j -j .):J C 
 J."i LJl
carefully withdrawing the shovel to not bunch the 
 . 3 ihit.jl.. 1 .Jl
roots and to keep them vertical. The depth isvery , 

A.7U I, . I .- I .,tLimportant since the top of the crown must be ex-.. .
posed but it must not be set so high ihat '-he area , . Z.Lj .it ji . Iwhere roots emerge is exposed. The soil should ,. .J ,- . t1 . j..._;...be firmed around each pant, and plants must be .,JI , , .L 1jJ .. '-- .l .thoroughly watered shortly after planting. 


. ;tr I . I*l3
 
Timing of Planting, Fruiting Period 
 jL.4,iI Mt .3.! ,s,,j,.l a.,
Plants for the Jordan Valley are secured from - . . ,JJt..i .. L, . GIhighland sources which have been dug about Y ; . dlwJ- .Ll --November 1, and may he held in cold storage for - , -' 3 'U jl-,a .W,...about 2-1 weeks. They are planted in the Jordan ,Ja..I J zL.:JI ;_.L. )j.Jy j .Valloy between November 15 and December 15 in JI U ,. L ,",,,,.plastic houses. They will start fruiting about mid- . .z J jli.3 I-,1 l. ,jjl .February and continue until about mid-June un- " 'less the weather becomes too hot. The plantings 

,.. : *­arethen removedand no plantsare set in the fall. - , ' . . I-'Strawberries are currently not being grown inopen .I.A J Ifields in the Jordan Valley but this should be possi- I 
ble with the correct cultural practices, a.fl L,.Ji j L, .. l " , 



-- 

- -

Fertilizers -t- LLLI J 

Nitrogen will oe the major fertilizer element i .. ,,, " t . - C UtL L.,i , . 1 j..,; 
needed most. Varieties differ considerably in their -j. . t1i1 I..J Lk,.). tl C.: "l.
 
need for nitrogen. If too much is applied plants will 
 . ,' J .-. L.,JI LL.J. .rz ­
he overly vegetative, production will be poor and L) jUl J" 
fruit will be soft. In some cases phosphorous and 
potassium may be needed. The minor elements I :: LJI;u.L ".1 
iron, manganese, co.r per and zinc may deficient; J. .L, ,z.,t Y .C . . .. t Jl. 
also magnesium and boron are sometimes J.-3, .' l 

l"..,,l; . .LL.jL Za.-,..V:JI.. ,Y ..j,L,:, 
needed. 

When needed, phosphorous and potassium . L._Jl JI .. 'JI J".L.: tiJL#__
 
should be applied before planting and worked into 
 . i .,:,LLI L.,. 
the soil. Nitrogen should be top-dressed and wa­
tered in as soon as plants have begun to grow. JI LOA, #: I & -h I 
Minor element needs can be supplied by foliar '-" , I L* t ,L..j Lii"L.l 3a.. 
sprays or soil-applied chelated compounds. Ferti- . Z . i .. .J1 ,Z 1 .l 
lizer can also be added through the drip irrigation Jj.Jl .. j. ".J1I .,LJ1 ,.j Vl l. 
system. The amounts of fertilizers applied should .LtI J..L2..I W .L..i ,ljt (\) . 
be based on foliar analyses. 

Irrigation . . .,.. , . ,..). . ;..jljl ..L,:.. 

Strawberry plants have a shallow root system with c - , 1 41.k J lJ. ,L.tzlJ 
90% of the roots in the upper 15cm of soil. They L. ;.ia4J,.Adl:Al;Y.j. J a .. ,,

will not tolerate extended periods of drought. In 
 .;JI j J j1 LI -r J5 .I J L-. 
lijht soil arid during hot periods they may need , ., ii"L,,I .;,L.Jt I , 1. .. ,.i- a;,,I.a 
water every 3 or 4 days. Apply enough water to G..5. J . J ! I j - - d ..c I 
penetrate 'o at least 30cm. Drip irrigation is well -
adapted to strawberry culture, espeuially where J. JI u.jIllW IL 3Lt.f'=L. ..

plastic mulch is used and water supplies are short. . ,..j. .*. LAj ,JIJI .
I -

Flower bud removal . 

Under some conditions flower clusters will appear L!.JIY1 jI.. I 
soon after planting. It may be wise to remove these ;x.t.j-J I am, ,. A,i I L Ld II ,L :;
flowers foi a short time in order to allow mother L,=1Ij J.11I L ,i , LL. I jI '3 - 4V3 I iij

plants to become well established.
 

Runner Control 

For plants grown in a hill system, all runners
 
should be removed as they appear. For matted 
 J L~r..a .Wl .i. ,;.Jill,Vl 7 W..JI 

rows, allow runners to fill in the row between ;.L. - L.1 ,LA+, .
 d,jl ... Il ,LLA f=
 
mother plants and maintain a row width of 45 to Jl 
 1aj. .I L 1 LJl 1 iX.-,iL ,J,60cm. , .. , -. t -. . ..J..J ., ,,.,,.-L.LI 

Weed Control . E,,,:,. "J. 
Chemicals are available to control some weeds in , . 
strawberries, but hand weeding within the row is 
the safest method. Utz , l,j 11 J .C;..l U13!';...1 J l. 

Mulching .h.J ',. 1 0 KJ.;( )UI -I .a. I Jl ,. 
Straw and other plant residues are often used as . 1 
mulches around plants to keep the fruit clean, to .L c.,_iI .- LJI ,L., ,Jt . 
help control weeds, and to conserve moisture. l,.il aiL-IU3j ;.,.iiI ".L; L J . L;I I 
Clear plastic mulch is successful in areas where . j . JI , j J t .j
soil fumigation is used to kill weed seeds. Black L' Jlf t -J ,J . J. l 
plastic is also used, but where temperatures are ­ - -
too high, it may become too hot and damage bar- ..JJ .j..I ,L.I , LI, ,-'yl J. 
ries that come in contact with it. 4,,.J, . , ..JI -_ J4 :3.JI J,3 

In the Jordan Valley in plastic houses, black plastic Z,.,L -L-is . ,_t . &V J jl J 
mulch is used. Under this system, the fruiting cycle J 4,t,il rcL I j.. ,.,..=" 5 .. ,iI ",. 
is comp!ete when high temperatures commence. .JL t .).,I , z.j, I.l .L?,.j I 



Harvest 

For shipping, hat vest fruit when it is about 3/4 col-
ored. For local market, harvest fruit when nearly 
fuiiy clored. Do not allow fruit to remain on the 
plants more than one day past full color in any 
case. Fruit will not increase in sugar content after 
harvest. Strawberry fruit is highly perishable and 
should be harvested in the early morning when itis 
cuol and should not be exposed to the sun. Fruit 
should be kept as cool as possible at all times. 

Renovation 
Under good growing conditions strawberry beds 
can be renovated and fruited for more than one cy­
cle. This may not be feasible in the Jordan Valley 
but may work in other locations. If plants are heal-
thy they may be renovated by removing all the 
foliage but 2 or 3 of the youngest, healthy leaves. 
Leaves so removed s, ou'd be taken out of the field 
and burned to discourage the build-up of dis-
eases. Following leaf removal, eliminate all 
weeds, add fertilizer, and irrigate. 

Continue to follow good cultural practices. The 
time of initiation of the next fruiting cycle will vary 
with location and climate. 

In sec ts 

Strawberries have many insect pests. Currently, 
aphids and mites are the most serious. As straw­
berry culture becomes better established other 
pests will appear. 

Diseases 
There are several leaf, fruit, and root diseases 

which affect strawberries. At present, the disease 

nf m ost concern is probably verlicillium will since it 

also affects eggplant, tomatoes, and peppers 
which have long been established in Jordan. 
These crops should be avoided in a rotation with 
strawberries, unless soil fumigation is practiced 
before planting strawberries. Other diseases 
which are likely to appear relatively soon are leaf 
spot, botrytis fruit rot, and phytophthora, which 
affects plants and fruit. 
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Grape Culture I:
 
Sites, Varieties, Spacing, Supports
 

Jordan has a long history of grape culture. With jJ-- ,j Jj ,.<.,j - ,,_t J d. JL. 

the introduction of new varieties and the use of im- U5U .jtl .,.1j 1 , 1...Ij -U .... Jl L.'i I 
proved cultural practices, there is potential for J," I .WI C.ILI .L' >.-5jIj j .L. j 

greatly expanded production in the Jordan Valley . , .. , 
and elsewhere inJordan. This bulletin isthe begin- " "
 
ning of a series that will discuss various aspects of .,J' .
 
vinifera grape (includes most of those native to ;.,.J1) . . .I, ; .I 1& .. , .
 
Europe and Asia) culture. . ( ",,..J ;,J.. JL .WJt ,,L:J M
 
Site Selection: :3 tL L 

Inselecting asite for vinifera grape growing the fol- , L.,.L j J. LI_L 
lowing factors should be considered.
 
Temperature: 
 .,J 

Vinifera grapes need warm to hot, dry summers
 
and cool winters for the best growth and develop- ..JJ Y " L ,ii . ii ,., ,. .
 
ment. Vinifera grapes usually do best with a winter S:?J.,,L. .J J..-., Jii. ,tlt
J Jy 

rest period of about 2 months, with the average ;.i Y .,j t ,.. 4L.. J , ,l . J I
 
daily temperature below 10 C. However. they will . J.j . i Ji ,, i , .
 
actually do quite well with much less chilling than . , . . . . ,
 
this. Shoot growth begins in the spring when aver- V ... . .
 
age daily temperatures reach 10 C.Forgood vine _,. L?..) U*i. tIJ
 
development and maturatioi, the daily average JL" . , l, , i, JbU. ; _.Jl - ..
 
temperature must be a least 10 C during the grow- iL.'i ,..,.
.. J,,,J.... 
ing season. Some varieties require average .° Ji J L.,. . .-U,,,i Ji ,..lJIL. 
temperatures as high as 29 C.Some varieties will . 1 , tj t- ... 'j , . 
not do well under hot desert conditions, however. 

The ma'n factor which determines the time re­
quired or grapes to reach maturity is the anount
 
of heat received. This heat isexpressed intemper- ;L.i,_, Jt . ,Ji .,.Je Y .-.. t y.Jt .
 
ature - time values called degree days or heat un- . , - - ;'1i J LL t _a&i jI lJ,.=,l
 
its which are accumulated for specific periods of .. .t L,.. . . JI., l -l
 

time. The effective heat summation for a given , ,. , Y," .,
 
location largely determines the amount of time
 
from bloom to ripening for aspecific variety.
 

To determine the number of heat units supplied by
 
an area for each day, add the maximum and mini­
mum temperature for each day, divide by 2 and ,
 

subtract 10. Add these values for each day of the
 
month to give a monthly value. Add the monthly
 
values to give agrowing season value.
 

0
Early grapes require about 1600 degree days to 
mature and late varieties a, least 3500 degree 
days. Grapes intended for different uses will have 



different requirements. If the temperature u.5;LjiZ".l ,.:,,-J .. ,I,,,lmeasurements are begun at full bloom, Thomp- .. i. L.Ijt.I -. , .l , j .LAson Seedless will be mature for table use (18 Brix " 
or abou t 18 % solu b.e so lid s) a ta bo ut 2 00 0 de g re e Z . 5,,\ " _+,tJ•I L 5. . Jdays but will require about 3000 degree days for "L_. .iilI i', .. z I .- ,LJI .proper maturity to nake raisins. . ,4t ,J.I ... AtJl t. l L.±J,.i..'.Jl 

Soil: I.I i 1 -;" IIJ,r . 
Grapes are grown throughout the world in many , Je . _i. ., L, 1.1 .. , IJ..types of soils from shallow to deep, gravelly sands J L1:. L... - .to clay loams, and with ferfility levels ranging from J. I, c.t , :,i..u, 13 1;1 t .,.- lhigh to low. Itis best, however, to avoid very heavy .l1C. L -k.- 'J 4iL '.* % J., l t,,,3 Iclays, very shallow, poorly drained soils, and soils ; :,'Y 'Y JO .jI Jtwith relatively high levels of alkali salts, boron, or .. L t . j,,j . , , Jl.. JIolner toxic materials. J . J ,J . ; , r ... " ,.LJI..
The heaviest crops are usually produced on the . .. i LL l -l Jr. 
deeper, morn fertile soils. Such sites are usually
preferred for varieties like Thompson Seedless toproduce table grapes, raisins, and common wines. -" 4.y.iI .. ,l ,Wine grapes often produce high quality fruit on , . . oJl1 ' ,J - ",)JlJrocky or infertile soil where other crops would not ,.lwl..Jl ".WI L" &.jjS4,succeed. 
 ". . ..
 

Water : LS. . 
In some grape growing regions of the world, vines J , CLI J-.it J1J.:ll
 
are grown without supplem ental irrigation, but L . Jl ',, - ,. L 
 t , L II .,. wL . ljsuch areas are usually the cool grape growing re- -gions. Under these conditions the total rainfall ' , ,,' , ,.'.,,11usually exceeds 40 cm, with 5cm or more occur- , . ,,.,,. ". .... ..
ring in early spring, and the soil is capable of hold- .i . , J-3 .I !" 0 ... .tl .11
ing 30 cm or more of readily available water in the .s... . 1 t , j i.,J .
root zone. Under such conditions, the vines grow

well, bear good crops, and hold their leaves until
fall. Grapes can be grown withnul irrigation under
 
less desirable conditions, but the crop will be prop-
 I ; J i ' ) J
 
orlionately smaller. If the rainfall is less than indi-
 . , L L

'J" f"cated or the soils are shallow, rocky, or heavyclay, *? " l .. .L*... JA _ ,Jl

the vineb will not grow and produce as they would 
 dJJ , tt-4,.t.,J1I.l:IJ*lj j .Lwith irrigation , t-l- TJ- ,-. UI ,,1 ULi 

Varieties: 4;.)jV . A.j t.Y. LTLl . 1. lj, 

Many varieties are available world-wide but only a

few have been well tested for their adaptation to 
 , " ,..,u . . )t53, "Ljconditions inJordan. Well known varieties that are P,. . 'li ..,. - I,. - J t--. .being grown are: I;, L,,jg & Ju. j , I

Alphonse Lavake:Red, seedless, early. ,j JwlJA t- , " . ... ,Li L "%.Jl
Beauty Seedless:A very early, black, seedess .,. tJI ;,L, J1 .,J
table variety with imedium oval berries and a ieut­
ral ta.3te. 

Flame Seedless: Very early, red. 'A, .?JL1il Zd.-. 5,'.L j , .. JLACardinal: A very early, red, seeded, 'able grape. ,.Ja. '- - '..-. ,-Z-k. j 4..l , I '). aJlWjBerries are large. Does well in hot areas. Grows L1.UI,5ra
well with cordon training and spur pruning. Usually

requires thinning. An early strain is available that 
 t1. .. A , r uripens 2 weeks before regular Cardinal. 

. ' , .. jJI ,lI.,,. , :1 *Y ,,, I, .VSU 
Kings Ruby: Red, seedless, midseason. . a uI 3 .. W ,Ia. 
Perlette: Very early, while, seedless. Responds .Jab_. t41, LjL&t ,H4j.LLJ 



well to cordon training but requires heavy berry 
thinning. 

Ruby Seedless:Early, red. 

Superior Seedless:Early, white. 

Thompson Seedless:(Sultana, Sultanina, Banati) 
Relatively early white, seedless grape for table 
use, most popular variety for raisins; does well in 
hot areas. Requires cane pruning. 

A few other less common and local varieties are 
being grown that may be of value. Others are 
being tested. 

Rootstocks: 
Grapes should usually be grown on rootstocks 
that are resistant to phylloxera, a very destructive 
soil insect. Inmany cases it would be desirable to 
also have a rootstock that is resistant to nema-
todes and high soil calcium. However, these three 
desirable characteristics are not usually all found 
to the most desirable degree in the same root-
stock, of those presently available. 

Vine Spacing and Planting: 

Vine spacing will vary with the training and prun-
ing system used, the type of supports needed, the 
vigor of the variety, soil fertility, and the amount of 
water available. However, a common spacing is 2 
to 2,5m betweun plants and 3 to 3,5m between 
rows. 

Late fall or early winter planting is usually prefer-
able. New plants should be dormant. To insure 
maximum life, the plants used should be grafted 
using special rootstocks to overcome adverse soil 
conditions. Dig a hole large enough to accommo-
date the roots of the plant. Set the plant in the con-
ter of the hole with the graft union about 7 to 8 cm 
abode soil level. Fill the hole half full with well 
pulverized, moist soil. Pack the soii firmly around 
the roots. Finish filling the hole and pack the soil. 
Apply water to settle the soil around the roots. 
Prune ne most rigorous cane of the vine back to 2 
buds and remove all other canes Cover the vine 
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with a mound of well pulverized moist soil to pro- : .k1L2J ,
tect it from drying winds during winter. Remove 
is covering just before growth begins in the spring. . L...,'. _ ;t...Z ;-Z,.
 

Vine Supports: . _V Lil j .A' )i.. 

Unless there is agood reason to use an arbor sys­
tern, amore simple, less expensive system of vine ,. '. . , ,L .,.., : ,supports should be chosen. .,JJ . . 4 JI ,L . L
 
For grapes that can be head-trained and spur J. -'-
LJ J I .._,:J,pru ne d , a sim p le 5 cm b y 5 c m s tak e tha t is a bo ut ,:J.J 4 < t L,J J , ..t 1
. .J~
 
1.8 m long and driven 0.5 m into the ground at vL.,Ji c*.', Lc,.l J ,,. l J_each plant will give sufficient support. However, ci. , ZL41Zi , l -it,CL) ,u ,JJ
this system is suitable with only some varieties.

With most varieties one or two wires shouid be _
attached to the stakes so that long canes can be ,.....J j,.i. LL,.. I j,.ijf
retained at pruning time and attached to the wires, 
or the vine can be cordon trained and spurpruned. " 
 " 
 -•-

For most table grapes, cross-arms should be , ',-.i.I.
L ,,-t...i,JI , j.L.attached to the tops of the stakes. Three or four . AiLr. 
wires evenly spaced 

- -AL 
on the cross-arms are 

stretched along the rows to hold caries and . ,t. ., t- , -,;JIshoots. An additional wire is needed on the stake .- 'iL ti.- ".--Ll W ._Ii. ,yW.I L.,.L..iL ibelow the cross-arm to support the head orcordon Z> . JL.- j.j...I ,GLn..I .balof the vine. Ifsturdy posts are used and the trellis is .
. UI .. t .,..,l 3.,. .:;,...'
 erected at the time of planting, individual vine stak- "" 
 - jf .ing can be eliminated. .,, c,'3 t._ J I L,a 


by: 1Li- -t~-.. , , I ._ -jI
Dr. Fenton E. Larsen J_ J-1I-, .J1id.VI JlY-.J -LtWashington State University/ USAID _ L:i., L..Jl .iIj ".I_
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Grape Culture 11: 
Irrigation, Nutrition, Girdling, 

Thinning 

This bulletin is the second in a series dealing with 
vinifera grape culture, 

Water Management and Irrigation: 

Water management will vary with location, soil, 
water availability, and the type of grape. There are 
general practices to follow, however, regardless of 
these variables. When the vines are dormant, the 
soil should be filld with water from irrigation or 
rain. Alter growth starts in the spring (ifthe soil has 
been wet during the dormant season), no addition-
al water need be added until some of the soil in the 

root zone is dried nearly to the permanent wilting 
point. However, if growing shoots become shorter, 
harder, and gray-green in color, water should be 
added. Water should be readily available during 
most of the growing season from the time the vine 
is in full foliage if full production is to be main-
tained. Salinity damage will usually be minimized 

by frequent irrigations and not allowing the soil to 
get near the wilting point. 

If girdling is used, irrigation should be available to 
aid in vine recovery. With table grapes and raisins, 
maturatior can sometimes be managed by limiting 

water at fruit maturation period. After mid­
summer, water can be reduced to promote ripen-
inq of wood, particularly with varieties that grow 
laie and inareas with cold winters. 

Water can be appl;ad by flooding, furrows, sprink-
lers. ai id with drip (trickl,, methods. Drip irrigation 

is best adapted to areas of water shortage, but the. 
system must be carefully designed, installed, and 
operated to be successful. 

Nutrition: 

Grapes will succeed with awide range of soil fertil­
i!y. They are less exacting in the level of soil nut­
rients required than many horticultural crops. Ifsoil 
depth, texture, and water are favorable, grapes 
will survive and sometimes bear profitable crops 
on soils where other fruits would fail. fthe roots ex-
plore the surface soil and subsoil to depths deter-
mined by the physical character of the soil. The 
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roots are active from early bill i(t late fall whiohI.U 
provides an extended period toabsorb nutrients
The leaves and prunings constitute about 90% of 
the annual growth and siould usually be incerpo-
rated back into the soil. Since 90- of the fruit Is 
carbon dioxide from the air and water fror the soil, 
the fruit crop removes comparatively small 
amounts of nutrients from the vineyard. Thus, it is'usually not practical to apply large quantities of fer-
tilizer to the vineyard unless the soil has been dis-
turbed by leveling or erosion or has other special
problems. 

Any of the essential major or minor elements mightbe deficient in special situalions, but nitrogen, 
phosphoro ,,potassium boron, zinc, and iron aru 
the most likeiy to b delr;iont l, y very rarely will 
it !eniecessr,'tI apply rore tuir 2 or 3 of Slreue 
elerens at one time hithe case of blwon, itis 
easy to over cot ie:t a detriericy problher arid pro-
doce a tCo'Cl'lty lr-ntiltM ,l:kChis ClIl(iCijll to correct ... 
Nitrogeri is cc.,m itenl vi;ihsoil ipl ied materials,
vhile boron zinc and ron call t),corrected with 
sprays applied tolire plans. oi materials anpliec
to the boll 

Weed Control: 
W"Ud cortrol fo.,:i, dillyrirhoitant in young 
vlrl(ryr(L to olnir , Cr1omuloiioi i for water andnultnenls and assuert a good start for the virres 

Also because of C01ipeiliOi weed control is 
 i-

portant in uiritrigatedl vineyards or areas of water 

:.huortagq it i, inportant before starting a vineyard 

to elinrate perennial veud tpoces Ihese kinds 

of weeds are very, dilfi'oll toocntil With either cul-

tivaton or hcibrcidos i an eslablislred vineyard. 

Ile joii-ide s i 100t
,, r np of!(, S ii vi ey a rd s int 

many irea,, I ov,ver threy mIut be used with 

great ctre to ovoid dariage to the vines and the 

applicator aNid to aVoid toxic ie..ILdu(s in the fruit.
Herbicides Showo 
 not istually be used the first 

year IlriPi e l Ireu viieyard 


Girdling: 

(ir,'h~iaj is Ine ieraoval *.rt i coi plete ring of baik 

3 0 to 6.0 mm VI(e front the trunk, arm or cane 

(basal to the fruit). This interrupts the flow of mate-

rials from leaves to ruols and causes an accu-

muLlahon of these niahurials in the vine parts above 

the girdle Other chmnical effects may also occur. 

Girdling nay h,,msed loi 
)eeralpurposes. The 

tim!ng will valy ineach c(ase 
 ItShooild probably not
 
be done in areas wilh no irrigation Girdling is done
 
for the following purposes

Improvirrg Berry So: To incroase beiry set, gird-

ling
is roost eftecfive if done during bloom It willstill have some effect if done ininediately after 
bloom Seedless varieties such as Thompson
Seedless, Perlette, Delight, Monukka, and Black 
Corinth esponid ve y wl to this treatment. Nor-
rnally seeded var-ties do not respond except wilh 
an increase of shot berries (small seedless ber-ries). 
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Increasing Berry Size: To increase berry size, 
girdling must be done promptly after the normal 
drop of unfertilized flowers occurs. A delay of ab-
out 3 weeks after this time will largely eliminate be­

nefit from the practice. Girdling to increase berry 
size is most effective on seedless varieties. Both 
cluster and berry thinning may be required to pre-
vent clusters from becor ing too com pact. 

Advancing Maturity: Itgirdling is done just as berry 
color begins to develop, coloration and maturation 
will be hastened on some varieties, especially 
those with seeds. This practice is only of value in 
early areas to make even earlier marketing possi-

Thinning: 

Grape thinning must often be done to reduce the 
fruit load to normal so that fruit quality, vine vigor, 
and uniform production can be maintained. In 
addition, it may aid in producing less compact 
clusters :hal are less susceptible to decay, easier 
to Pack for marset and less subject to daniage in 
handling. Thinning may be considered an early 
grading and sorting process. By reducing the 
sevcrity of pruning and removing the excess fruit 
with thinning, more uniform annUal crops can be 
mrnamtained. Some thinning may be done with che­
micals, bul only the types done by hand are listed 
below, 

Flower Cluster Thinning: This type is tne rermoval 
of flower clusters before bloom. It is of value on 
such varieties as Cardinal Ribier, Muscat of Alex-
andria, arid Thompson Seedless. It is the least ex­
pernsive of the hand methods since flower clusters 
are easy to see. However, it is more difficult to 
judge which will be the best clusters at this early 
stage of development 

Fruit Cluster Thinning: With thismethod, remove 
entire fruit clusters as soon as the berries have set. 
Berry size and color will be improved and maturity 
will be hastened. Remove undesirable clusters. 
They are easier to determine at this stage than for 
flower cluster thinning, but since the vines are in 
full foliao-, clusters will be harder to find and the 
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process will be more expensive, this method is [,.iI .J. ,LA t1L,di ,.Ji.1L,.JI .A,
useful on tab!e, wine, and raisin grapes. + , . L_
 
Be,'ry Thinning: This is the removal of cluster pails .,iL;.I ,. , jt l . j .
 
soon after berries have set. The end of the main 
 .!.it, , . ni 7_i-. J_,. Ia,. t:'i j

cluster stem is usually cut off leaving 4 to 8 side-
 4 I &A 
branches on the uppei end of the main stem.
 
These upper side-branches are usually long and 
 ... J .i. LII ,_.. .jL. ..
well-branched and space is available for berry ex- i. .p .., ..U. I .>1 JL Jb, :.
 
pi.,nsion without making the cluster inflexible. ", AA - EJ . .' jji.All 4,i.
jl,;jLj-
Thinning of this type is only necessary on varieties 6 ­
which produce very large clusters which become - ., . . , .
 
too compact. ., .
. : .j zJI
 

Using Growth Regulating Chemicals: 
 s.11 i
 
Some chemicals are available to increase berry ,'.-. , _..lC-'' J- J A3._. .
 
set, berry size, or to thin some varieties. In some 5. j .l jL- ,,J, L . L ,t L..,..,
 
cases these chemicals can be used to replace the ,IaL_,..itl
,L=4.ii, ..
 
hand operations of girdling and thinning. Consult ,.t.t , . ,, ,ULA. u j.,.r1,.'J1 
the Ministry of Agriculture or the Plant Protection
 
Department, Faculty of Agriculture, University of
 
Jordan, Amman, for further information. 
 . ".;f. _L.._,L.Jt 
Insect and Disease Control: :-LtJ l,"ttJ.sL,.,
 
Phylloxera (a root insect) is avery important pest :LA 1 ILt:l t l , l
.,.. JI -..A 
which is controlled with resistant rootstocks. Some tf.JL. .. .. Jt. . ,., , !) ..,1L11l,.1

rootstocks are also resistant to soil nematodes. j-$, " - dL...iA 
 .1+JL, !.tI J..Il II L,. 
Most other insects and diseases will require che- -- _.,l L.I..h.i± L . LL%, 1LJJ.,ILJmicals to keep under control. For help on the iden- .t.,.-,. =.,.t: .-I.L.flJ.,3I ,.l."l
 
tification and control of insects and disease pests, ..,.. ..t , ,j , , t ,ai 
consult the Ministry of Agriculture or the Plant Pro­
tection Department, Faculty of Agriculture, Uni- . 4...LL j..Jt J .LId,I _Aj

versity of Jordar, Amman. 
 ;;,1,~,31-Lt..,It;..L I.1.,,_,,Vij
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Training and Pruning Grapes
 

The most perplexing task of the beginning grape 
grower is the training and pruning of the vines 
There are many ways to train vines, but the choice 
of a system depends on the variety grown, and the 

amount of money an, iabor tor different systems. 
Pruning is required to develop the selected train-
ing system and to maintain consistent production 

of good quality fruit. 

i lefo r lr ri irn il, b uile tin !;ha se d en ex per-tic. all lo 

erice( in other cojntries While tlle mTIClhiOd - re­

viuv.'cd fihive iceri ,iicessfol wiili varielies which 
tre w:Lit.,iy 1w'hl best way to train andrprune 

vari;ti,,s()fi():,i. ri]m imay reijiire further testing. 

Definition of Terms: 

Traininri~ - developmerit of vines to a pre-
determined form 

Pruning - removal of plant parts to aid in estab-
lishing a training system, to regulate production, 
and to maintain good fruit qualily ani vine \ igor. 

Trunk - the main permaretl stem of the vine aris-
ing fro n the ground. 

Arm - permanent branch o he trunk. Arms may 
ue a, few corilirrrelers or more than a meter in 
lenglh. 

Shot - present season succulent stems arising 
ifmrr hi ios of the vine. 

Cane, - a shoot which has becorne woody and na­
lure arid has dropp,!d its leaves. 

Bud - a grewing point, covered with scales, which 
forims at the haso rit the !uif, It produces shoots 
with leaves only or shoots and fruil clusters. The 
grape bud is a compound bud witlr several grow­
rig points enclosed within, in the same set of pro­
tective scalns. Only one growing point usually 
grows from eacti bur in the spring to produce a 
new shoot 
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Scion - When grape plants are g,'aed, the scion is 
the part of the new plant that evealually forms the
above-ground portion of the vine. 

Rootstock - When grape plants are grafted, therootstock is the part of the plant that forms the root 
system of the vine Specific rootstocks are used to 
overcome some undesirable soil condition or toimprove production. 

Head training - a system with a short trunk whichbears at its summit a ring or group of short arms. 

Cordon training - a system with a trunk having no
definite head but which isterminated by long arms 
extending inone direction or inopposite directionsin the plane of the trellis. 

Selecting the Training System: 

Before the vineyard is establshed, the training 
sys tem should be deler runed so that vine spacing
and supports can be selected. Many training sys-
tens have been devised Those which require
elaborale supports are expensive to establish aridmaintain. The two most easily established sys-
turns are head arid cordon training. They require
only very simple support systems. Head trained 
vines can be spur or cane pruned, depending on
the needs of the variety. Coidon trained vines are 
usually spur pruned. 

The trating Syz;ter selected will affect the plant
spacing (2to 2.5 in between plants and 3 to 3.5 m 
between rows is common) and the supports re-
quired for the vines. For table grapes, a trellis 
should be used For vine grapes, vines can be in­
dividually staked and trained to a head system re­quiring no trellis. However, they will probably be 
more productive if trellised. Table grapes usually
do best with a flat topped trellis. A 2-wire vertical, 

or even a single-wire, trellis is usually suitable for
 
wine grapes 


Other systems are in use, such as the arbor sys-

tem, but arbors are expensive to establish and 

maintain. Vines 
 on arbors are usually codon 

trained and spur pruned. 
 In some Middle-East
countries ji.e. Jordan) vines are often laid on the 
ground using cordon training. This eliminates the 
cost of supports but makes cultivation more difti-
cull, promoles fruit rot. and allows scion rooting of
vines on special roolstocks. 

Planting the Vineyard: 

Training and pruning of the vines begins at plant-
ing time. Regardless of the training system, vines 
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are handled in the same way at planting time and 
during the first growing season. Fall planting is 
usually preferable. New plants should be dormant. 
To insure maximum life the plants should be 
grafted, using special rootstocks to overcome 
adverse soil conditions. 

When planting, dig a hole which is large enough to 
accommodate the roots ofthe plant (Fig. 1) Ifa 
reet isdamaged. cut itolfjust behind the damaged 
area. Set the plant in the cente: of the hole with the 
graft union about 7 to 8 cm above soil level. Fill the 
hole half full of well pulverizeo moist soil. Pack the 
soil solidly aiound the roots Fill the hole almost full 
and again pack the suit firmly. Finish filling the 
hole. Apply water to cettle Ihe soil around the 
roots Prune off all but the strongest cane and cut 
that cane back so that only 2 buds remain. Set a 
5cm by 5cm wooden stake (a suitable metal stake 
can also be used) next to each plant. This stake 

should be about 1 8 meter long and should be 
driven into the ground about 0.5 meter. These 
stakes should be aligned inthe row as they will be 
used to attach ivres for the permanent trellis. The 
last par of the planting operation istocover the top 
of the vine with a mound of well pulverized, moist 
soil to protect it from drying winds during the win-
ter. This mound should be removed just before 
growth begins in the spring. 

Training and Pruning the Vine: 

(Adapted from Weaver. 1976) 

Figure 2 shows three types of training systems 
that are in common use. Each system will be mdi-
vidually discussed. The system traditionally used 
in Jordan is a single-armed cordon grown on the 
ground without support. It will not be discussed 

here. 

Head Training - Spur Pruning: 

The vine has the shape of a small upright shrub, 
with a vertical trunk, which is 0.3-0.9m high that 
supports arms spaced around its head. At winter 
pruning. spurs are left to produce shoots that will 
bear the next crop and furnish canes for the follow-
inq years spurs. Head training may be used on 
scme wine grapes. Its advantages are simple 
shape. ease of training, inexpensive to establish. 
and no trellis is required Short stakes are required 
for about 10 years, or until trunks are rigid enough 
to be self-supporting. Cross-cultivation is possible 
for weed control. 

Disadvantages are that it requires severe pruning 
which depresses the growth of the vine, and vines 
are slow to come into full production. The fruit 
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often masses within a small area, causing bunch 
ro t and p o o rer co lor o n so me va rieties. 

Head Training - Cane Pruning: 

The shape is similar to that of head-trained vines 
with spur pruning, except the head may be fan­
shaped in the plane of the trellis. Only two or three arms on each side of the head are usually needed. 
At winter pruning, fruit canes with 8 to 15 buds 
(0.6-1.2m long) are retained for fruit production 
and old fruit canes are removed. Canes for use 
the tollowing year are produced from 3 or 4 renew-
at spurs (usually 2 buds long) retained irthe head 
of the vine. Occasionally growers leave no renew-
al spurs because ample shoots develop from bas-
albuds of the canes in some vineyards. 

Advantages of cane pruning are that a full crop is 
obtained for varieties that have few or no fruitful 
buds near the base of the cane. such as in Thomp­
son Seedless. A larger crop c--,ibe obtained for 
very small-clustered wina varieties such as Caber-
net Sauvignon, and the fruit is well distributed. Dis-
advantages of cane pruning include the tendency 
of most varieties to overcrop fruit and the high cost 
of pruning and tying canes. A trellis is required. 

Developing Head Trained Vines: 

First growing season. The main goal is to develop 
a root system. Irrigation in late spring or early sum-
mer is necessary to promote growth of the limited 
root system of the young vines. In hot clim ates 
such as the Jordan Valley, water is required. Early 
fal!
irrigation should be avoided as this may stimu-
late shoot growth that nay fail to mature for the 
winter. No pruning or training may be necessary in 
the first growing season except in very hot regions
such as the Jordan Valley, where with very vigor-
ous growth the vines may often be trained during 

the first 
summer in the manner described for the
second summer (Fig. 3). 


First aormant season. The top growth should be 

pruned off 
except for the strongest well-placed 

cane, which is pruned back to 3 or 4 buds (Fig. 3).

It growth was very vigorous, a long cane may be 

left to begin forming the trunk, but if must be 

7.8mm in diameter 
or more. Vines should be 
staked or trellised if this was not done before plant-ing. 


Second growing season. As soon as new shoots 
are long enough to tie (about 20 cm), rub off all but 
one that is strong and well positioned for growing 
vertically along the stake (Fig. 3). Tie the selected 
shoot to the stake when if is 20-30 cm long, and re-
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tie it once or twice until it reaches the height at 
which the trunk divides; this will develop a straight 
trunk. Remove all other shoots from the old wood 
as they begin to develop, and break off laterals 
that grow on the lower half of the reserved shoot 
that is to form the trunk. 

Min shoot should not be topped until 30-45 
c., of the shoot apex can be removed. Top above 
the point at which the trunk will divide to develop 
arms in order to stimulate lateral branch develop-
ment. Retain only laterals on the upper third to half 
of the main shoot that is to form the trunk. 

Second dormant season. Cut off the trunk at the 
first node above the area where the head is de-
sired. Make the cut through the node so that the 
bud will be killed, hut leave the swollen protion to 
make tying easy. Remove all small laterals and all 
laterals on the lower half of the trunk. On large
vines, two or more laterals whichi are over 8.0mm 
thick on the upper halfklthe cane can be cut back 
to I to 3 buds depending on their diameter. These 
spurs are nc:essary for rapid dfevelopment of the 
head. On vigorous cane-pruned ',,nes, a single
fruit cane may be left inaddition to the spurs. Ifthe 
trunk cane is less than 8.0 mm thick at the desired 
height for the head, it should usually be cut back to 
2 buds, and a strong trunk developud the folowing 
growing season. Tie the vine to the stake just be-
low the enlargement of the apical node, and place 
a loose tie around the stake arid the trunk cane at 
about the middle. 

Third growing season. Some fruit is usually pro­
droed, but the mair, objective is to develop the 
permanent framework of the vine. While they are 
small, break off all shoots that grow from the lower 
half of the trunk. Shoots on the upper half of the 

vine are allowed to develop, and the most vigorous
 
ones should be tied or pinched back if there is clan-

ge: of wind breakage. 


Third dormant season. Leave 3 to 6 spurs which 

are 2 to 4 buds long, depending on vine vigor. 

Spurs houid be as near the top of the vine as is 

practical. 

On cane-pruned vines, leave one or two fruit 
canes, each 8 to 15 buds long, and tie them to the 
trellis. Leave two to four renewal spurs to furnish 
canes for the following year, all as close as possi-
ble to the desired height of the permanent arms 
into which they will develop. 

Fourth and subsequent seasons. The goal is to 
perfect the structure of the vines so they will bear a 
large crop of high-quality fruit and cultural opera-
tions will be facilitated. Develop vines gradually 
into symmetrical shapes. Train the heads of cane,-
pruned vines into a fan-shape in the plane of the 
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trellis so they will not interfere with cultivation. Dur-
ing summer, remove all water sprouts from the 
trunk below the lowest arm on head-trained and 
cane-pruned vines. 

Note: Where growing seasons are 'ong and 
temperatures are warm, the abcve sche-
dule can be accelerated causing a much 
shorter training period. 

Pruning Mature Head Trained Vines: 

Spur pruned vines. Vines should be pruned 
according to their capacity. In head trained spur-
pruned vines, the number and length of spurs left 
the previous year, the size of the canes, and the 
number of clusters produced during the current 
season may be used as a guide in determining the 
number and length of spurs to retain. The number 
of clusters produced may be determined by count-
ing the stubs remaining where the clusters were 
cut off. A vire with canes of normal ,sze that pro­
duced a good crop snould be pruned to about the 
same number of spurs of similar length, as mea-
sured by the number of buds, as the previous year. 
If canes are larger than normal, they snould be 
pruned less severely, leaving more or longer spurs 
or both, so that the vine capacity can be used fully
for fruit production. Weaker than norm al vines 
should be pruned more severely, leaving fewer 
buds, by retaining fewer or shorter spurs o- both. 

Spurs from vigorous canes should have moreffhan 
those from weak canes. Basal buds, 6.0 mm or 
closer to the base of the cane, should not be 
counted. Pencil-size canes should be cut back 1 1 
bud, and thumb-sized canes should be cutto3 or4 
buds. The best canes are often the 2 or 3-bud 
spurs of interm ediate size. 

A more exact nethod of determining capacity is to 
prune the vine and weigh the pruning brush. The 
number of buds to be retained is proportional to 
the weight of brush. For example, in Thompson 
Seedless, a formula of 33 buds for the first 1 kg of 
prunings with an additional 11 buds for each addi-
tional 1 kg might be appropriate. One must prune
lighily enough before weighing so that there are 
plenty of buds left tornake the final pruning adjust-mer,.. 

Gane pruned vines. In the dormant season there 
are usually several canes that hrve arisen fromre-
newa! spurs, from basal buds, or from old wood 
(Fig. 4) Select strong canes and prune off the
weak ones. If two good canes arise from a renewal 
spur, use the apical one for the cane and cut the 
lower one back to a renewal spur. Large canes of 
13.0 mm or greater diameter can be pruned to 15 
buds, but smaller canes must be pruned shorter. 
For table grape production where thinning is used, 
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one can leave a standard number of canes. Re-
newal spuis, usually one per cane, should be 
placed in the best positions to maintain proper 
shape uf the vine. 

Bilateral Cordon Training - Spur Pruning: 

The trunk of the bilateral, horizontal cordon rises 
vertically to about 20 to 30 cm below the lower wire 
of the trellis, and then divides into two branches 
that extend in opposite directions along the lower 
wire to within about 25 cm of the adjacent vines. 
The bends in the trunk sliould be smooth and reg-
ular, and tbo branches should be straight. Shoots 
or spurs should not be ret)i td at the bend of ma­
ture vines because they will become very vigorous 
and shade out the other spurs. Bearing units arv 
spLr- oil small arms located at regular intervals on 
the horizontal branches (cirdons). Spurs ,>hould 
be located on the upper surface of the cordons. 

Advantages of the cordon Fystem are that fruit is 
well distributed, it hangs at about the same level 
from the ground, and usually colors well. This sys-
tem is well adapted to mechanical harvest. Dis-
advantages are that it is laborious and costly to 
establish, and permanent support is required. Itis 
well adapted for table grapes and large-clustered 
wine grapes. 

Developing Cordon Trained Vines: 

First growing season and first dormant season. 
See discussion on head training. 

Second growing season. Cordon training is similar 
to head training until after topping (Fig. 3.), then 

select two laterals to form the cordons. Remove all 
other laterals. The point where the trunk divides 
stouid be 20-30 cm below the wire of the trellis 
that will support the cordon. After laterals are 45-
60 cm long, tie them on the wire on opposite sides 
of the head of the vine. As growth proceeds keep 
them ,traight by tying them loosely to the wire, but 
do not tie the portion of the shoot that iselongating, 
consisting of about the apical 30 cm. 

Second dormant season. Prune off branches to a 
point where they are at least 9 mm thick. Ifthey are 
thick enough, cut them off at a point halfway to the 
adjacent vines. Ifthe canes are not large enough 
to reach at least 15 cm along the wire beyond the 
bend, cut them back to a bud on the lower side of 
the branch within 4 or 5 cm of the point where the 
trunk was divided so that a more vigorous cane 
can be developed the following season. Remove 
all laterals on the trunk below the point of bran-
ching and, except in extremely vigorous vines, 
leave no spur" on the branches when the cordon 
canes are full length turn them around the wire one 

to 1 1/2 times to keep them straight. This also 
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places the weight of the cordon and subsequently 

developing shoots on the wire. 

Third growing season. 
 Rub off shoots on tne 
underside of the branches when the vines begin to 
grow. Leave shoots on the upper side of the bran-
ches, spaced 15-20 cm aparl Also remove all 
shoots on the trunk or on the bends of the bran-
ches. With cordons that are not the desired length,
develop a shool from near the end of the incom-
plete branch and tie it to the wire. A shool develop-ing from the underside of the cordon is usually
best. 

As soon as the shoots are Ilg enough, tie several 
from near (he end of each branch to an upper wireto prevent the shoots from turning over complete-
iy.Overbearing must usually be prevented by thin-
ning. 

Third dormant season. Retain spurs 1-3 buds long
at regular intervals of 20-30 cm. spaced along the 
upper side of the cordons. Remove all other 
canes, cut all aid ties on the trunk aid branches
arid relic the vine to make the horizontal porlions
of the branches as straight as possible. 
Fourth and subsequent years. The objective at 
this time is to perfect the vine structure. Space the 
arms uniformly along the upper side of the hori-
zontal portions of the branches arid keep them up-
right by lying shoots to the top wire. Maintain the 
arm s at the sam e height and at uniform vigor by
pruning arid pinching 

During summer remove all water sprouts from the 

branches and trunks except those needed in de-

veloping new arms. 

With very vigorous vines, and inwarm areas, the 

4-year deveiopment work may be accomplished in 

3years or lass.
 

Pruning MatOre Cordon irained Vines: 

Cordon trained vines aie pruned to spurs, and the 
same techniques am used as for head training 
with spur pruning. 

References: 
Weaver, R.J. 1976. Grape Growing. Wiley and 
Sons. New York, N.Y. (Material in thisbulletin is 
adapted from this book). 
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Fig.1. Left: Proper size hole and planting depth for ,..L i j I;,,.wi s.J.l 

the new plant. _ . ", , . . . 
Right: Plant has been set, pruned back and 
mounded with soil until spring. Ifthere are roots in ;"j Z-ii A 

this mound in the spring, they must be removed. " ;  . . I J J.±LJI l , ? eJ._] 
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Head training L-..I 

Spur pruning 1tjy_ 

-. . . . .....- _, ,ooa pu 
Renewal spur 

I i L -- Headtraining ~~ 
Cordon training . _ Cane pruning ., 

Spur pruning ?I,,-e 

Fig. 2.Three common training-pruning systems. 
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Fig. 3. Steps in developing a head-trained vine. . . . , 1 :r ji, js -t 
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/A z -"~e Cane 

Spur U Renwl spur 

N' y t., Water sprout 

L.'Trunk 

L.;J4I _ Soil surface 

Fig. 4. Method of pruning a head-trained spur- ,,,WI JC. U f.,i is 
pruned vine (upper) and a head-trained cane­
pruned vine (lower). Dark-shaded water sprouts, 1 LJ Z 
suckers, and portions of canes are removed at . , i l.. , J 
pruning. . -, ," i .. 



Remove lower 

lateral shoots Tie two shoots to cordon wirte 

Second growing season 

l rD velop i on o d o nsera l Cutback ca ne sto where th ey 

I' .~L 

Second growing seascn Second winter after pruning 

Third or fourlh winter 

Fig. 5. Steps indeveloping a cordon-trained vine. iL,:I y 
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JVASP 41 -810 

Peach and Nectarine Culture
 

Because of the recent avaiability of good qualiy ..J. I 7,-I=,i l 3 _.dt ,_i',-l 1, 
peaches and nectarines with a low chiling require- J~l j -. P sjj.,J. . . J1 Lt I-.. 
m ent. culture of these crops has becom e impor- ., I-Jj'y Z ,. ,j I L4 If­
tant in Jordan, including parts of tn Jordan Valley. -

Site Selection: :.iLl L I 

Peaches and iectarines will grow on a wide vane- .,.J j (j.,.j _ 'i) .i.i. I 

ty of soils ifthey are well drained in tile upper 1to .,:z (1, UUi i .
 

(YY ll 
At'-yLt - 'I) I" JI ?,,jj 

2m The most favorable pH irange is 6 !o6 5. but . . (V, -_) .
 
thuy will
do well withrin a range of about 5.0 to 7.5.
 
Nutritiori;a pioblerus will momr
ieo concern out-

Sidt e upItirnUni rarrrj 
 .J LtU :, :jjd~UtI I ?Lj 

N rsery Stock Selection: , J3.I,I ,. .-t L ..l A., ,l 

lIA .,, :. . .9 ( - ,:, (q,uality nirsery stock is very 1 ) t 

irlorhtar Iiec,; that ae 10 lo 1 3m high or larger . l . ,L., ;jS. lU _
 
are lIh best trees since they will become eslab- J3 , . .,.. .i .j.. ,t . . .. 't .
 
lished more rapidly and bear sooner thar smaller .I I 1 ... AA 
 iL i j Li
 
weaker trees Trees qrafted on nematode resis- , j l _ 
 ,
 

tant stocl: (Hansen. Okinawa or Nernaguard) are
 
preferred tore(;gular seedling rootstocks.
 

Varieties: 

Vaiehe; winch appear Iohave potential for Jor- ."
 
dan ae isted below
 

Pcache Approx. Days Ful! 

Chilling Bloom to
 
Hours Ripe 
 . .," I, ;o 

Desert Gold 350 75 
Desert Red 150 88 
Early Amber 350 C ULV'I r. -;. ;z-l80 L4.: ,.LLJt .a , IL. j 1 JI 
Earlygrand 200 75 , . . ;%.J L. L. 
Floridabeauty 150 110
Floridabelle 150 105 ,,_ a.1 1 L .,.
 

Floridagem 250 85 
Floridagold 325 90 vo ir .•--, 
Floridahome 400 It0 AA N 0 •j 
Floridaking 450 100 A. t- •.t Jot 



--

Floridaprince 150 80 V: " . , iFloridared 100 110 -.
 
Floridasun 300 75 
 \,, .Floridawon 150 80 J .- . 
Red Ceylon 50 130 A Y 
Tropic Sweo(t -5 95 

Nectarines: .. 

Early Sunred 300 80 A, " , iKayguld 250 95 1 ° \. J"Sunfree 500 85 v:. l<,.i
Sungorn 450 72 A,
Sunlrte 450 85
 
Sunred 250 90
 
Sunripe 350 95 
 '\V , 
Sherman 300 

In the warmer areas, only those with 300 or less ,JU3.ttchilling hours will be feasible. Chilling refers to the A .,number of hours during the dormant period with . _5K
temperatures of 13 C or less. Adequate chilling is A 
necessary for proper breaking of dormancy, in-

cluding ood bloom. frLulsot and production of AO
 
leaves. Inadequate chilling leads to erratic bud

break, poor production, insufficient foliage, and 
 Y z- , -'= sunscald of the tree. 

z-

Temperatures of 21 Cor nigher during the chilling

period are detrimenlal. Thus, a winter having Ji . ,i , - ,
considerable cloudy, rainy weather is usually fol-
 - . J.i jij -j j i_lowed by better results than one with an equivalent ._ J . 1 ,, r, •311," ,= _.. j-,L :.4L- ._Jl pJ I
number of chilling hours but having generally dry, . . ., Ji , L .
 
sunny conditions. "3!- ­

.!3L. I .,JI ,- . t - LlZ J i -0J 

Planting: 
,., JL .,,g , . ,.J ,.,, .,,' 1 

Tree spacing will depend on the vigor expected on
 
a given site, but 3 . 4.5m should be a suitable 
 .. 1 .i .l.;,I .. i.L: l . lspacing on a good site. 
 .L JJ.&.I lL.. . --. .
 
Plant trees in late fall or early winter to allow early
 
root growth. Protect the 
 rools from drying. Set
 
trees slightly deeper than !hey grew in the nursery

but do not cover the graft union if a special root­
stock is used. Firm the soil thoroughly around the
rools and add water to settle the soil and provide 
 . *.. L.;. . , iJ .ji .Lmoisture for the roots. 

, 
. .. .. , &i,:,JI . i . . 

Training and Pruning: , L J Ji i ,.Jr J . 3, _ 
Peach and Nectarine trees are usually trained to , L - I . I Ji'an open center. At planting time. if the tree has no I". ' .W i . . ilaterals, head it back to about 60 cm. Iflaterals are J.. .JiI ,. j.present, select 3 (these will be the main scaffold . - JK L. i,,..JI . . U i 



branches) that are evenly spaced around the trunk 13 
(with some vertical space in between laterals) and
 
head the tree immediately above the top laterat. 
 , JL_ ,L,.-. 3 ,dl .
 
This height of heading is preferably not above _ . .. _ . (
 
90 cm. Completely remove un-needed laterals. 
 JL _.j ;._AJ,, ,I, - U-L t 41l 4,Lj iL 

During the first winter, cut back the main scaffolds . L, ,,I .a. j1 Z.,, , L I 
(:aterals) by iemoving one fourth to one third of Livi , . j,. . . . 
their lenqth (may not be necessary if good lateral 
branching has occurred) Head back to a side + 
shoo that is growing toward the outside of the Zbi.I .,. &.,.. J'., L..- Li I, 
tree. Remove vigorous watersprouts and limbs U .,, - t"t . y. JI ., .JI 
that are too low. Continue a similar kind of training . ( u o. , , . J 
for 2 or 3 years. The tree should be developed so . ..- JU.JI J JL 

that a large portion of the bearing surface is low I L _ . , . ,I J .I 

and within reach from the ground. J , .L. Wi ..iaU ., u,, Ik LJI 

After about ttc !hli, j yoa;, pruning consists of re- J. .JI2 JI .r,=j.. l ,
 
moving overcrowded branches, removing water 
 J.J, ,.J : Li, ,.l.i . 
sprouts, heading back terminal growth to prevent La-L .. _ja. Lt J!'_"JI -UZl .;iJ)IJ
the tree fron', growing too high, and ,eeping the e .. ,--.. I j.,&.- L-. . ;" .L ".
 
tree center open to allow sunlight to iaach all parts
 
of the tree. Fruit is borne on shoots that developed
 
during the last growing season. Heavy pruning is - 5 _JIl .l.3' A- .)-. J ll, L .,

usually required to stim ulate adequate new 
 , J_42 .. , J-i -J I j -a(-=,.tJI 'U .L -. '... 
growth. Pruning is then used to reduce fruit load by :;I L I . 
thinning laterals. 

Nutrition: 

Any required phosphorous and potash should be ." .. ... u j y, ., j .
 
applied and worked into the soil prior to planting. " " •
 
On newly set trees, nitrogen can be b:oadcast ,L ..- .L. ' 'lIj,
 
around the tree as soon as growth begins. Several 
 JI YL.I J.L LI .. L, sLJI .LJ iLat 
elements, including most needed minor elements .j.J'.L .L.., J 
can be applied to the soil or as foliar sprays. Nit- 5
 
rogen can also be applied as a spray. j W
 
Nutritional requirements are best determined by . , 
foliar analysis. Appropriate foliage levels of the - -' 
most commonly needed elements are noted be- L , -. L.Jl -.,L5 , -',.11 .L.! 
low: .Lt W.ll . 

Low range (% dry wt.) > 
N , 2.80 
P < 0.15 *,A " > y..J,.. t 
K < 1.00 .,r > . I 
Ca < 0.80 JL-J ,J ,-,..A,,._ 
Mg < 0.30 > 

(ppm) '> "y.=.,. 
Zn < 16 -> . 
Mn < 30 

Cu < 4 
Fe < 40 " > . 

B < 20 



- -

ju.p. -.Ij '2.:.' -_I .,~
I , I:L 

Oplimurn range (% dry wI.) L.JI.,ii
 
N 3.00-3.50 i. •-

P 017-0.29 . 
K 1.10-2.00 . 
Ca 0.90- 1 50
 
Mg 0.30- 1.00 


(ppm) ,JL..t . d , . 

Zn 17 -6 u" - .
 

Mn 40-100 ,
 
Cu 7-1 S 
 \A- V .,j.
Fe 50- 100 •
 
D 25-80 A- Y:! 

Leaf samples should be taken from mid-shoot
 
areas of average lermnals in late May to June.
 

Irrigation: . L..F.M :.J . '_J j , b
 

Trees will require approx 100mm Of moisture per 
month diirIrg the qr irq season. Aptications of
 
25 to 50 mn 


o v n 
evuriy 7 to10 days may be required, LlI r 


deliper~d~ Orinnvirorrmerilal conditions and stage
r • (UL ,. 2 - _ 21 L ' ,ol development Denands are greatest ciing the LI - A .- .
 
tImeTI al fruit ISrapidly sIzinC ald miatLiring tor lar- J t A:-L. 1 , I 'L ,.
U.,tUA.,. 

Fruit Thinning: 
ji 

Trees often set nore fruit than can be malured to
 
markelable size even tlouge attempts are made 
 .
 .
 
by prLuirlng to avoid excess fruit load. Thinning is . ,...1. .JL.U -i jI J.. 
done by hand as soon as tle ialural drop iscorn- . i 2.. J -. l ; :L:i ;y .JI
plete. Leave one fruit aprroxInalely every 16 cm jN,'l. . j_ _ . , L 

y 

L 

. 

J:. 
along cach branch on Irees that have a heavy . .J t .. Li ;" Li L-.LJI 
load On iglt bearing trees or irnbs with light ..! . . LJ, ., 
 .
 
loads,spacing can be closer or no thinning may be 
required. 

Harvest: J~t 

Fruit is harvested when nearly mature. Itwill L * ' . .. . .ripen 
off the tree when the ground color has become .. ,.L4'iI ,i-. L L,, ,lt.U
lrght or pale yellow. When fully ripe. the fruitgrecni , 5.L.,;.. j .i J i...,iJ .,.i .,L=s- . ,,
is of best qualilty but very subject to damage. Fruit 
for local sales should be picked niore mature than . 
for shipping. There is a rapid increase in qualily
and size Just before the fruit is filly ripe on the tree. ... .... .. , . , S.,
,_.
 
Itis important therefore to wail for adequate malur- .. L ., G..

ity for the intended use but tobe careful to avoid 
looses from over-mature fruit ,
 

Fruit does riot usually mature uniformly on the . ;--,- ,.iJ, ., .. , .LZ .V l J,",
tree. It may therefore be necessary to go over the I4lJ . .. L,,
orchard 3 or 4 times at 2-day intervals to obtain (..,I . . . 

,L 1, .LLJ 3 L i_ 
, - L~y

fruit at the best maturity. - nt ,,- J 3', t" - Li ., l 

http:1.10-2.00
http:017-0.29
http:3.00-3.50


Weed Control: ., I 

1. Is especialy iniportanit to elimiate weeds 
around young trees Weed control in older frees is 
less .:ritical but will save water and fertilizer. Che­
micals are available DOItMust be usecd carefully to 
avoid tree dfainacle 

. 

)L'- i 
ju iL-
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. 

jL. .7L iL j2 ij 
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,.1 

Insects: j t I ,'zj.. ,j . .ej i Jl .. . . 
Fruit fly. scale aphids, borers and other insects 
may be a problem. 

, ,i JiWj "_ ]iIt.' .. " ., . 

Disease: 

Scale. brown rot. bacterial spot, leaf rust. leaf curl 
and other disease may be a problem. 

>_ 

. I .=. I 

i 

, .. . 
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Prepared by. 

Dr. Fenton E. Larsen 
Washington State University USAID 

Dr. Ayed Al Wir
 
University of Jordan
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Entomology JVASP 42-88 

Broad Mite
 

Present Distribution 
Broad mite, Polyphagotarsonemus latus, is a cos. 
mopolilan mite pest that occurs throughout the tro-
pics and in greenhouse agriculture in temperate
regions. 

Host Range 


It is known from over 50 varieties and species of 
agricultural crops, ornamentals and wild hosts. 
Major crops infested include cotton, tomato, pota­
to, tea, coffee, bean, bell pepper, pepper, citrus, 
jute and rubber. Ornamentals include dahlias, zin-
nias and chrysanthemums. Populations of broad 
mite occur commonly on bell pepper, pepper, 
bean and tomato grown in plastic houses in the 
Jordan Valley, documented by JVASP/MOD sci-
entists. 

Polyphagotarsonemus Latus , .,,JI Jii 
.-;Z7I jU.alj - .1.. Ltt 'dul ,5', 
L.L ..;.j.
 , L . JI , :j J 

s i '----.J •L 1 1 

. ..L WIJ, . L ". 

/5.4it .i ,JI L&..&JIt /4 -,JI ,jLL 
.LL..,.t.
,ylI Yx...,.j 

:J..l, t 
, . Jl,.J , 1 - Lr ' ,.y.J J.110tJ- t! 
".,i JL. lAI .I .H.I.l J.Il.Jj . tL,L-! 
, .L..Jl U.LLJI ,';&". I,.Lii . LJl 
- , ,,LJI ,.I L I,tJ Il,.j.Lii 

" 

. UtL~t 

Photo: Jack Kelty Ctark Univ. of Calornia 



Injury and Economic Importance L.LJL.jU LU .jJIZ, I .-,tL UI 

Broad mite feed on young and succulent tissues.
 
They may inject salivary toxins during feeding that 
 ,L J jLIt . ; lj . 1J J I L . 
cause malformation of developing fruit and . ... 
leaves. On citrus fruit, broad mite feeding results in . . , .J. Li l 
scarred rind tissues and curling of young expand­
ing leaves. Most of the mite's feeding Is confined : t J ,,1.l 
to the lower leaf surface and in flower structures. .L.,I - I-.III J.IU ail.,L i7.The deformed leaves quickly wilt and dry up or J ,,..1 ,iwl 1 .L , -t ,UJI ,,_ 3j
buds and fruits fail to mature or aie killed. .iI rL.ii w ?L. . .. L " -V,L.J 

Heavy infestations on pepper will cause browning, 
 .,.i 3 . . .. _. JI .i L ;.., . Ldropping and malformation of buds, terminals. j.aiii1 r ,L 3,Lu",l -- , 1. U . LI I J J1flowers and small fruit. Plants heavily attacked " " 
stop growing, produce no young and or die. 

. . S . ,JI-J j3 I.)_"YI 
Appearance ,L. I I~JI.1 l, r , J.. o j .L 3.)JVI
The broad mite is so small (0.2-0.3mm long) that .L . . , L J a hand lens is required to see it. The broad mite te _.,'1 JI ".JIW AI., f.lC I ,.. J... ,JilW

has four life stages: egg. larva, inactive nymph and .C.. U. ,.J. 4 
. ' , L '- ,. ,.. I ,Jtadult Adult females have a shiny appearance, a .. , ,.J IJ 

white strip down their back. appear colorless to :LL I...aA^,0 1 

rch amber or dark green, depending on the host I j , (j. L r . r , Y) i.0. ..,. ,.,JI i.. _

plant it is feeding on. Females are oval shaped and
 
their two hind legs are whiplike in form. Males are -
shorter than female, their body outline is taper- . - , - . - L.. i L-Ishaped arid the last pair of legs are greatly en- , -d J ,AL~tJI j.WLI CJWI,. jJl
larged. They use these modified legs to transfer i'm J., i,LJi jr. I,.,. j.i , , j.,immature females from mature to young leaves iL~l .,k,.. 
and fruits. 

The travel stage is six-legged arid except for their J.. .J I .,- ,ir.a z, ; . ,, vV - 1 
sm aller size (0.1 mm ) resem ble the adults in form . J J I ; L (_6 , ) Z.,L 4. ., J
There are no active nym phal stages; they rem ain ." "tI , L U I 1, -c: I- JIwithin the integument of the quiescent larva until 1 .. . l .. ,. J.J L.,,I .JWthe adult stage isdeveloped. Broad mite eggs are .5 .4Ji IJI 
oval and elongate with 6-7 longitudinal rows of V C J I ; WWI 
white tubercles. _,

I A J J 

Life History and Habits . 1-o',.,)_l• ., 
Broad mite eggs are firmly laid indepressions on 
leaves or fruits. Time to complete a generation is C . A JJS.,±.JI .,,.., , . .J LJt j.i"t
4-5 days and 7-10 days in summer and winter, re- A.L Z".L_.= I J.l "il J..spectively rhis tropical species is reproductively 

f 
. .j l JI !.j W.iJl 

active all year round if suitable crop habitats are 
available, such as greenhouses. Peak egg pro- :St_.Jl 1 ,Iduction is3-4 eggs/day. IL.iJjjlj I J . I 

. U-lu JLij ,:l N.- V 

http:JS.,�.JI
http:L.LJL.jU


Control Notes ;,..i
,. ,1W .LL.Jl .-. i jLai 

Broad mite can reach damaging densities in the
 
Jordan Valley in September through late March - - U" L'A . . =
I-J. 

and may require multiple acaricide treatments be- 'N" 
cause none of the acaricides a. -able is effec- ,_*AIL
 
tive against eggs. Heavy infestations of broad mite - J_ I 
on terminal tissues must be controlled quickly with JAtI , . jil;,10ii- .L L ., 1I . 
a contact acaricide possessing long residual activ- . , 
..l .., ., .IJ.J *t i . .,
ity. Multiple applications may be necessary due to . J a1 . !A . . ..._ ..... 's SL,,JI
the lack of residue on new post-spray growth that ! ,AJ.,i.... ,Jl J. L, , - ,
is favored by broad mie. Use a material that iscMir- ..1,_g ,II.,....,....... . ¢,J ",.,,1 
rently effective in your area. The presence of r,atu- j ,. ,I, .Jg, ,.~. ,_..#- .,,,Jt :
 
ral
enemies and their effect on broad mite popula- J. 
 , .. 
 . ...

tion levels is not known, On coastal lemons crown
 
in southern California, predatory phytosefid mites .jJ: ..,i ,
may biologically control broad mite infestations in LJ l _ i 4g,
the spring. 

y~WL ZIr. 

Jl 11~JJiij ji 
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Ministry of Agriculture 4L ij, jlhi 
Entomology JVASP 43-88 

Whitefly 

Present Distribution :jL.'t , 

Whitefly, Bemisia tabaci, is generally found on L.L J ,.tU l J.c ,. J.. 5A . 
cultivated plants and weed species throughout the , , 
tropics and subtropics. This whitetly species has 
been reported in parts of southern Europe. Africa, . J . k J.,. LL3. ., 
Middle East, India, souheastern Asia, Brazil and -,-'. L, _, .. . ,., J 1J, JI 
southern United States. -.,... .L, I 

Host Range L.LL L J.LLl.,
 
The whitefly is known to feed on over 50 plant spe-
 . - .Li , 
cies worldwide; 39 host species are known to sup­
port populations of whileflies in Jordan. Cultivated ZZ L .tJI ,, j ,..Jz ,. -3 .,t.
 
host plants commonly infested in Jordan include v....Jt:,j zU . .
 ", Li J~t.JI . . iU " 

tomato, cucumber, squash, bean, cauliflower, A 11 LJ LJij L. .ii ,_wi, ;,, ,.zii .i 
cabbage, eggplant, watermelon and cantaloupe. . ., A. ',.Uij .JJ.LUJ 

Injury and Economic Importance . ,tjtj. i 

Whitefly is a sap sucking insect that prefers the . -.. , . ji ,.. , L=U , .Z.z..Ji , 
undersurface of leaves. B. tabaci may injure a crop ,J WI . 
in the following ways:
 
1) Their feeding on host nutrients will reduce plant j. I I ". . LI..L -L.,J1 .L.-:,y J Z... ,
 
growth rate, cause yellow spotting at feeding sites L,Jl ., . LL., .4..j l .
 
and may cause leaf shedding; 2) Immature life .- L,. . .j .ji ' j "
 
stages suck large amounts of sap out of the plant
 

Pht:Mai Slharta Photo: Jack ;Celly Clark 



and produce large quantitites of sticky honeydew 
on the leaves. Sooty molds will often grow oil thehoneydew and further discolor foliage and fruit,
3) The ability of ad.,"-An , 'ctr ;r? stages to 
transmit virus diseases such as tomato yellow feat 
curl virus (TYLCV) and cucumber vein y 'lowing
virus (CVYV) in thu Jordan Valley. Over o0 Virus 
diseases have been reported worldwide to be 
spread by the sap feeding of infected ,,hifllies 
Symptoms for diseases caused by whitefly Irans­
milled viruses can be expressed as general stunt­
ring, vein yellowing. leaf margins curl upward. 
chlorotic spols on leaves, reduced leaf sze. abor-
lion of flowers and fruit. and yield feduiction. 
Annual lorra'o crep losses to growers and con-
sumers due to [YLCV is more than 1niillion Jor-
cfan Dinars 
Appearance 

Adults are flying forms. abOut 1 rmm long. and co-
vered with a powdery while waxy mateiial. imma-
lures are scalehike in form: eggs are white-lan col­
ored and atlached to the undersurface of leaves 
by a short stalk In5-12 days. eggs hatch into thesix-legged crawler stage Once the inobile crawler 
inserts its filoulhparts to feed, it will remain at the 
site until the adult stage is formed. After feeding 
begins Ihe crawler niolls ano appeais scalelike 
two molls later the wrilefly nyrph forms a pupa-
like case and stops feeding until errergence as 
an adult. 

Life History and Habits 

Development !frUmegg toIadult requires about 19 
da,'s at 25 C Whiteflics are weak fliefs buLwinds 
disperse thern several kilometers bUcaruse of their 
small size 

The population dynamics arid relative abundance 
of tlhe whilefly in Jordan is affected by prevailing 
weather conditions During late summer (July-
August) high temperatures cause high adult mor­
talrt¢ arid reduced egg produclion: im mature life 
stages reach tIeir lowest densit, Junng the later 
winter month of March. In the Jordan Valley sum-
mer weed hosts provide an imporlant source of 

B. tab aci to infest fall 'winter grown vegetables. 

Management Guidelines 

Conventional pesticide application is tIre most

effective lactic available to quickly suppress

wh oilfy nnon g v,getables. Sever 

a
ir.f..sfaf qe rt-P 


al organophosophorus and pyrethroid insecticides 
may reduce adult whItefly populahons but are in­
effective in reducing incidence of virus inducing
densities of nymphs and pupae found on under-
surfaces of leaves. These ;mrmature stages pos-
sess a waxy covering which protects them from 
short residual insecticidal sprays. The short per-
sistence of insecticidal sprays will require frequent 
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and regular applications to seedling vegetables ,L..Ji . .yL;. 
­

i ,. .Ji ­
grown in open fields or in plastic tunnels or
 
houses. Granular formulations of systemic insecli­
cides (e.g. carbofuran. phoratel with a residual of 
 . ...
i .
 
about 2-3 months in soils will, when applied with Z z jt... ." .3, JLt .. 5 
seed or transplanted seedlings, reduce whitefly .6--*. - z ;.M,. N , WilI-l 
populations and restrict the spread of virus dis- Jl 
eases in vegetables ,,' 
 l 

Because chemicals alone will nt always reduce
 
lhe incidence of whitefly transmitted viral (iseases 
 ' 
" J .4 lz.,W_ .z.i . i JLz .i 
below economically satisfactory levels in veget- ... J .J. J -'ii i *.ZS i . * (i. 

ables, olher noicneniical controls are necessary ,-3 I j,.. I,,i'I 	 JI . 
to control D. tabaci populations Allor combina- iJ.Wi L­
tions of the following tactics should always be 
combined and inlegrated within a growers che- -miucalprolocai 	 '..,'JE , ' bl ., I ,.,, 

Cultural Controls i. 	 JI J -. lJL, . -j Jl.i .,L_. 

(1 Tillage arid weeding will helfp remove breed- K _-_iLt.r 
ing 	 sites for whitefl arid reservoirs for
 
viruses. -~
 

(2) Adlust planting dates to avoid riigh popula- L J.j.. t;Tll j t..t ,, li z Il N 
tlions of adult whitefties - ,,A . . . j i 

(3) Irrencroppiig Wilh cucrbers planted one . 
month before planting the major crop will re- , I l... ,U
.. l L i l4 .L _ 
duce the incidence of viruJs diseases by work­
ing as a trap crop that will produce a genera­
tOrrof nonviruliferOus Whitlil es 	 .I..1 " . . . Ji _ V 

(4) Adjust cropprng patterns to uisrupt allerna- J- r.i . . .
. ii 


live host availabiity through tile and dis- .i _ ....,) J,' . ,
 
lance between fields 
 J- ** . r . , J 7,i L. 

Physical Controls "*- " ­

1) 	 Place yellow or green sticky plastic traps in
 
fie!ds and plastic hous,,s to capture adult 
 . , w . ,.,, 	 1ht Iitefli e a,_.,l. 


(2) Us rMuslin tunnels to grow virus-free veget- _' 2 l . .Li,,..,. : 

ables for the first 30 days after transplanting. .-	 . L 3 

Biological Controls .,...5L'i J :.L_,n .AL, i - _ 

(I) Conservation of several species of natively ...tL, .L_'i , - J i
 
occurring insect parasites that will attack im-
 ;,, , A 

mature stages of the whitefly througi the
 
year 


.U . .U,2I!-; 

. ,JI) "., . .i.I,..L I 

The integration of lhese above preventive control . .,jr L .ji ; . , - WL i),. i 
strategies within an areawide management prog- I.,__I -. i 
ram will provide !he needed economic control that -

will allow vegetable production in Jordan to re­
spond to increases in whilefy populations and dis- iJL_,, . .ii 2L-, .K-,. L ;-- ­
ease spread before irreparable economic damage ,..nl . L.. i .,j. . 

occurs, 

"L 4Jin " 

b ,3 : J.,
..U. '; L. Jl , ., 
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Ministryof Agriculture .lj~iI .J 1 
Entomology JVASP 44 - 88 

Citrus Brown Mite 

Present Distribution. IJ'JLU 
Citrus brown mite, Eutetranychus orientalis, is Eutetranychus orienta- ,r,. . .. ,. 

commonly found feeding on the upper leaf surface .jjj l ,Jj ,t Lis 
of Citrus spp. and castor Dean throughout the Jor- . - • i 
dan Valley. .W, . ,Jl C49Jl ., 

This mite iscurrently found on citrus in Turkey, , J j , , . .. Jl l., 
Palestine, Egypt, India, Pakistan and Taiwan. .ly, L.4l , 

J~~L~~dl~.Ajt J lJ 

Host Range. , i... n wji,L il tu, i..,il 

Citrus brown mite has been reported to injure a 
large number of agricultural, ornamental and 

, ,.. .J ,L! _ ,,iYi j j-,.Jl J.L.1 
I 

medicinal plants. Common host plants include cot­
ton, cassava, squash, alfalfa, peanut, pear, grape . , - . iy1 '1 

and frangipani. ,.L1a 34i, , lj'i j_,. l I., . 

,jU.,3 .d d. JI Zl Z .&dl.,. LI .,,, 

J-. ,jIL
 

;1L 

1 131 jl J j~v 

Al~ 



- -

Injury and Economic Importance 

Citrus brown mite active stages fead mostly on 
the u pp e r leaf s urfa ce . T h e y u se the ir p ie rc ing ­

sucking mouthparts to withdraw fluids and chlor-
ophyll from leaf cells. This injury will appear as 
tiny yellow-green, chlorotic spots that become 
more w idespread ifthe m i es are not controlled. 
High mite densities that are allowed to develop
during later summer in the Jordan Valley will 
cause twigs to dry out or to prematurely drop their 
leaves iftrees lack sufficient moisture. 
Appearance 

The adult female citrus brown mite is about 0.5 
mm long with a brownish green body and four 
pairs of light-orange colored legs. Males are smal-
ler than the female similar incolor and tapered at
the rear end. Males are commonly found witing 
near molting: dceveloping female nymphs to nate 
with them aiter the test molt. 

The immature life stages consist of asix-legged
larva, followed by two nymphal stages with each
having eight legs. Each of the active immature 
stages is followed by a quiescent, nonfeeding 
period that lasts about as long as the preceding
feeding stage. Eggs are flat and disclike, and vary 
in color from light yellow when first laid to reddish 
brown just before hatching. 

Life History and Habits 

Females of the citrus brown mite are capable of 
laying as many as 6-8 eggs day during the months 
ofJulytnroughAugustoncitru:. Summereggsare 
mainly laid along the midrib of the upper leaf sur-
face. As the mite population increases, eggs are 
laidon both surfaces of leaves Egg hatching
times vary with the climate and season, summer 
eggs require 3-4 days to hatch in tne Jordan Val-
ley. Females are capable of depositing an average 
of 40 eggs during the summer. 

Adult longevity of the citru., brown mite is about 
8 to 12 days during the summer season and up to21 days during tha winter. Total developmental 
time from egg to adult ranges from 7-14 days in 
semitropical climates. Newly hatched larvae re-

quire an average of 8.5 days to mature to repro-

ductive females at 29 C on citrus foliage. 

This mite passes the winter as amature, quies­
cent and fertilized female in a protected niche on 

the tree. These overwintering females are orange­
red in color, nonfeeding and require a period of 

chilling berore they will change to the summer 
form. 

Management Guidelines 

Cultural practices such as reducing field dust in 
and around the grove and adequate irrigating dur-
ing fall can help reduce the effect of ritris brown 
mite feeding. Insufficient water and a few mites 
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feeding on water stressed trees will combine to I -l j.AL,. ; l Iproduce as much leaf drop and twig dieback as a ".• -.
heavy summer population. Careful use of selec- -11,L. .,L. .

tive pesticides when treating other citrus pests 
 *.Z.I ­may preserve natural enemies of the citrus brown
 
mite. Summer populations are often regulated by 
 Euse ., t J,.i4 . is l ia.-.-ea predaceous mite, Euseius scutalis, that will . Euseius scutalis ,.i p.L %,±.JIattack the eggs and immature stages of the citrus .s.Jl . W., - ..L.l,.il j j... .brown mite. This predatory mite isabout the size of ,.i. .,.J.I I.4..l214the citrus brown mite but often goes unnoticed be- ; i 1 jjt.,.,ji - , .cause it lives and lays its eggs on the undersides 

i 
6 L L j 1 I
 

of foliage. Itoften preys on plant feeding mitesdur-
 .3 JI IA J. 1 .,.ing the cooler evening hours. This predatory mite p.. I L. *lt..l ,L. ,. .. ,Liis found in Jordan. 1"±,.j ,il , ,t U ,5 Jj. I . S 
1*.J. ( ,..Other biological control agents commonly found , L...L_. . ., . I . '
 

preying on citrus brown mite include the pre-
 I.LL . Jj', ,2 - Stethorus sp. L_.Aildaceous lady beetle, Stethorus sp., and the six Sc-lothrips sexmaculatus
spotted thrips, Scolothrips sexmaulatus. 

Ifsummer field inspections show no predators , p . . . 12!and citrus brown mite populations are increasing, .L ... . 1 L"..use an acaricide that is currently effective in the . ..ll.t 
area. 
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Ministry of Agriculture 
4.ljyj 3j ,3

Extension 
JVASP45-88
 

Extension Exhibitions
 
and Field Days
 

An extension technique which has been particu-
larlySuccessful ferthe Jordan Valley Agricultural 
Services Project and the MOA Directorate at Deir 
Alla is the execution of timely exhibitions and field 
(Jays The exhibition affords Ihe opporlunity for 
both public ,ard private sectors to display pro-
ducts, processes, ald prod ce tself It is an excel-
lent event at which to see how providers of credit 
and other agicultural rrt'Us inleract witth provid­
ers of ,Ipplied research findings and extension 
ectiUcatior., and row 0nese in turn interact "Vithpro-
duceM of crops and fruits under real world condi-
tiors. 

At times when produce and fruis are being har­
vested. MOA JVASP has elected to organize ex-
hibltior's at the Dei Alia research and extension 
center, inviting many parastatal agricultIial orga-
nizations. the universities. private sector suppliers 
and farier,- therrselves to participate. At other 
tunes the project and the directorate have partici-
paled i major exhibitions organized by others. 
Both combinations have led toa shared sense of 
pride in the Jordan valley's phenomenal produc-

Whfien crops are ii earlier stages of production. 
when results of applied research or extension de-
monstralions rn",ybe seen, or when a technology 
may ideally be seen in action. MOA JVASP has 
elected the field day mode of extension education. 

At the field day. participants are able to see a pro-

cess or product at the site where it is being used. 
Under real farm conditions, they may relate new 
technologies to their corresponding environ-
ments. 

Occasionally it has been useful to combine the ex­
hibition and fie' 
 day into a double component 
event in which each part reinforces the other in a 
more comprehensive learning experience. 
In a world where the personnel of the several sec­
tors are very busy and intent on meeting theirown 
schedules and deadlines, the exhibition field day 
sometimes takes on a festive air providing con-
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versation, relaxation and enjoyment. In amore se-
rious vein, it is also an event where farmers may 
come together with ranking officials of the govern-
nent and discuss the truly hard issues of produc-
tivit,', pricing, subsidies and marketing. 

Recent exhibitions and'or field days held in the 
Jordan Valley with a strong extension presence 
have focused on new vegetable crops, strawberry 
production, potatoes, tomatoes, grapes, and cit-
rus. Others of a hands-on nature centered on the 
pruninig of tree fruits and grapes and planting of 
forest trees. Yet another event was in an exhibit 
display mode with many posters, videos, arid 
other visual presentations. 

It is estimated that nealy 12.000 people have 
attended exhibitions and field days in the Jordan 
Valley during the 1987-88 season. Inevery insf-
ance, top officials of the Ministry of Agriculture ard 
other professionai organizaficns have exchanged 
information directly with farrn'ers. It is strongly felt 
that these events have had , positive and lasting 
effect on people working inagriculture, and that 
JVASP has been a major contributor to that out-
come.., 
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