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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 USATID,
was designed and mandated to establish a research and extension
venter, along with branch research sites and a georgraphical ly
deployed extension service, in the Jordan Valley in order to
develop and disseminate scientific technologies and findings in
agriculture responsive to local farmer needs and concerns. The
primary work focus of the center and its staftt, advised by
“ashington State Universit Yo taculty menmbers, was toward improved
productivit  th rough applied rescarch in pest management, plant
production, soil science, water management and production
economics. The findings were to be extended by a well trained

cadre of extension agents.

JYASP, between 1981 and 1988, achieved its objectives to a
substantial deqgree, and svanificantly exceeded them in certain
areas ot endeavor.  Technical ansistance input was adequately
provided by Washington State University through 10 resident
taculty members and leve]s ol cttort wore excoeded by timely and
effective deployment of 24 Tpy personnel to complement resident
sclentists and practitioners., The involvement of WSU area

extension agents in TDY activitjes enabled the maximization of TDY

resources in field and extension activities,

Commodity acquisitions through the project served to develop and
equip research and service laboratories at the Deir Alla research

and extension center in plant patholoqgy, plant virology,



entomology, vegetable and fruit horticulture, soil analysis,
tissue analysis, irrigation and computer acience. Field research
operations were enhanced by the provision ot rototillers,
cultivators, transplanters, shraedder and spray cquipment. State of
the art audio visual media 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 ficld operations including sell-drive pickups for extension

agoents.

The training cemponent of JVASP was fulfilled by the sponsorship
of 19 academic degree programs at the M.oHc. and Dip. Agr. levels
and the execution of short-term training programs for 4l other MOA
cmployees totaling 9h personal months. Acadenmic and short term
training was actively complemented by in-service education
associated with weekly T&V instruction and several effective short

courses.

Additionally, the project supported a number of useful projects

and activities including the Student Outreach Program, the Women
in 2griculture Study, the Spherical Mealybig Riological Control

Prograwm, the ELISA Sub-rroject, and the University of Jerdan

sup-Contract.

The Jordanian Ministry of Agriculture likewise complied with their
project commitments to a substantial degree. The project was
staffed by 11 M.sc. and 4 Dip. Aqr. resecarchers, 12 research

associates at the H.Sc. level, 15 B.Sc. extension agents and



numerous support staff, and laborers. 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
attributed to the lack of qualified personncl in Jordan and not to

the withholding of MOA capability trom the project.

Research sites, laboratory facilities, office space and staff
housing was provided to JVASP to an adequate degree. O0Offices were
somewhat crowded and delays in laboratory installations were
occaca,oned but those conditions wero manageable over the long
term.  MOA operating budget for JVASE was limited and certain
shortages were oxperienced, a condition prevailing throughout GOJ

and not isolated to MOA or JVASD.

JVASP established very prominently an applied agricultural
research and extension center in the Jordan Valley. 1Its research
sites and facilities were fully developed and operating at project
end, and its laboratories were cquipped with state of the art
scientific instruments. An organized resecarch program was
recurrent and relevant to Jordan Valley tarmers' needs in soil
science, integrated pest management, irrigation and plant

production,

A well trained and equipped oxtension service was developed by
JVASP which ultimately numbered 1% extension agents. Those
agents were mobile in seltf-drive pick-ups, operated out of

modestly furnished offices, were exceptionally well-trained
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through academic, short-term, and in-service cducation, and had
access to sophisticated audic-visual media. Operating under a
modified T&V extension program agents employed a farm visitation
program, punctuated periodically by timely and comprehensive
exhibitions and ticld days. They conducted an active farmer
demonstration program, averaging 0 demonstrations annually, and
utilize 45 extension publications, a weed manual, and several
video cassettes (all developed by JVASP) in their ecducational

programs.

The establishment of the rescarch and extension center along

with its programs, branch stations, and active extension service
provided a viable wmechanizm (or developing and disseminating
appropriate agricultural technology for vegetable and fruit
productiion in the Jordan Valley. In turn the productivity of the
valley was enhanced in the supply of agricultural commodities for
local consunption and export. Market constraints were creating
some difficulties at projoct end, and the USALD Mission was
progressing in its intention to mount a comprehensive

intervention in agricultural marketing.

With specitic regard to the Deir Alla Directce ate in its continucd
operation of the JVASE teracy (the research and extension network
in the Jordan Valley), it is recommended that the Director take
immediate steps to institutionalize staff, facilities, equipment,
mobility and pregrams in order to continue farmer-oriented

operations in the region at current levels.

At the same time it is recommended the MOA take active steps to


http:demonstrati.on
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commit a realistic and rccurrent 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 educational programs. ik ise, encouragement of more
extension group work, using the audio-visual media at hand, can

be valuable enhancement to those same programs.



T P
Eogrey NS o

R LR T




12

dJordan Valley Agricultural Services Projec

frogram Report

1981-1988

General

Implementation of the Jordan Valley Agricultural Scrvices Project
by USAID, through Washington State University, and the Jordanian
Ministry of Agriculture tollowed consideranple previous activity
and studies corducted during 1977 and 1978. At the request of the
Government, rthe Mission mounted what hecame known as "stage-one"
activities in the Tordan Valley. These consisted in part of
studies and assessments of agricultural agencies, their task
components, and their accomplishments 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-current responsibilities 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 Authority, University of Jordan, Agricultural Credit
Corporation, Jordan Coopcrative Oraganization, Jordan Valley
Farmers Association, Agricultural Marketing Organization and

National Planning Council. The activities of these organizations
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were relative to a growing and dynamic agricultural private scctor
which included farmers, investors and suppliers of certain farming

inputs.

It was determined by Mission consultants that agricultural
research was shared by the Ministry of Agriculture and Uriversity
of Jordan. Extension was the province of the Ministry of
Agriculture although both University of Jordan and Jordan
Cooperative Organization engaged in 1imited extension-type
activities. As a result of assessing both the responsibility for
and caliber of research and cxtension in relation to other
agricultural agency functions, the Mission developed a scope of
Work for a "stage-two" consultant grour. That scope of work
included the mandate to recommend "an integrated technology
development and transfer mcchanism involving forward, backward,
and horizontal linkages among farmers, agribusiness agencies,

extension personnel, and the researcn establishment™ (Olson 1977).

To accomplish that task the stage-two team was to recommend
integrated resesrch programs for high priority crops and
enterprises including investiga“ion into culture, irrigation and
pest management concerns.  They were to likewise suggest ways to
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 cemmittec to "assist the
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Government of Jordan in expanding its capabilities in agricultural
planning and in delivery 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
strateqgy tor the valley through an interdisciplinary approach
focusing on the constraints of crops and practices of economic
priority. They further recommended that an extension liaison
specialist be a permanent member of the research community in
erder to quide rescarch toward authentic farmer concerns and to
assure that relevant scientific intformation be rolayed to the farm

clienteloe,

Additionally, that team worked toward strengthening the
agricultural extension organization by stressing the
then-incipient relationship between the MOA extension service and
JYFA, building a lean but strong administrative component into
extension, upgrading the minimum academic recquirement for agent
work to B.Sc., properly training and equipping agents including

mobility, and adding an extension speuialist corps to the service.

In the realm ot agricultural cconomics, the team members
vecommended inquiry into agricultural policy, initiation of
associated research, development of models for pricritizing crops
research, monitoring and evaluation of marketing systems,
investigation of farm nanagenent needs, and development and
expansion of an ccon/stat unit within Ministry of Agriculture.
Importantly, this team indicated that a resident expatriate

multidisciplinary team could be helpful to the Ministry of



15

Agriculture and to development in the Jordan Valley, an indication
which may have later influenced the design of the Jordan Valley

Agricultural Services Froject.

In October 1978 the Mission 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 carlier 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 neods 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) ard a growing, dynamic orivate sector; all

providing useful services and functions and critically duplicating
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some. 1t is to the lasting credit of GOJ and USAID that the
fields of research and extension were reduced to manageable
proportions for purpcses of effective donor intervention. Tt was
ultimately concluded that GOJ/MOA would assemble and deploy
limited technical but trainabie personnel and considerable
cointribution 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
and a comprehensive participant training program. The Jordan
Valley Agricultural Services Project was horn during those
deliberations and, after required expressions of interest and
bidding procedures, USAID Project Number 78-0241 was awarded by

contract to Washington State University in 1981.

Project Ervironment *

To better appreciate the project rationale, some background and
preconditions as they existed in 1981 need to be understood.
Irrigated agriculture in the Jordan valley represented a unique
asset. The valley's relatively frost-freec environment at 200-400
meters below sea level enabled it to supply vegetables to
neighboring countries in the off-season. 1t also supplied most of
the domestic requirements of fresh vegetables. citrus and bananas.
There had already been heavy investment by GNJ 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
the standard of living of some G000 farm families working there.
Low income and low returns on capital investment at the facm level
represented lost opportunity at the national level. The
prosperity of individual farmers and of the valley economy
depended on finding appropriate solutions to agricultural problems

faced at that time.

Producers werec faced with many interrelated problems for which no
widely accepted solutions had been found. Low yields were a major
problem. FErratic flow of produce to market and the inability of
producers to meect quality standards of export markets were of
equal concerp. All major vegetables suffered from combinations of
insect pests and plant discases. Those problems had been
intensified by limited crop rotation and by the increased use of
plastic houses and tunnels where pests had a more concentrated

impact.

Crop production consisted primarily of vegetables grown as cash
crops under irrigation for local and export rnarkets. Farmers had
{ocused on a few selected cash crops for the considerable winter
market demand. They had planted the same Crops year after year
precluding desirable crop rotations. Delays in planting dates to
reduce certain insect and disecase losses Was counterproductive to
timely marketing tactics. Research, extension and service sectors
were thus challenged to find technological means of achieving

increased productivity when market demands were greatest.
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Many aspects of soil and water management contributed to
production problems. Although most production came from irrigated
farms, total production was noticeably lower in years of general
drought, because less water was available for consumptive neceds of
valley crops. Inefficient use of available water in differing
soil types, or inappropriate use in conjunction with various
fertilization or cultural practices were areas of concern. The
growing use of drip irrigation was leading to a build-up of
salinity, and there was cvidence in somo cases of cver-irrigation

compounded by poor drainage.

pesticides, such as insecticides and fungicides, and other
agricultural chemicals trom many sources ware available to Jordan
Valley farmers. Government agencies had few resources to advise
farmers on appropriate rates, uses, safety in application, or
proper disposal of pesticides. The only hard evidence on these
problems was an increased incidence of reports of pesticide
poisoning. Therc was also concern about the build-up of pest
resistance, pollution of water sources, dangerous pesticide

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

Investment in new technologies lLad created problems for valley
farmers. There had been a flood of capital into plastic houses
and tunnels, drip irrigation systems and use of plastic mulch.
Much of the inflew was due to the plentiful supply of capital in
Jordan, the absence of tawes on ecarnings in agriculture, low
roturns on fixed-interest Jordanian securities, and exaggerated
reports of the profitability of early investments in the new

technology. Information was urgently needed on the advisability
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of further such investments and on the changes in operating

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
laborers and some of its skilled personnel trom Egypt. The
inadequate knovledqge of both farm managers and workers in dealing
with an increasingly complex agricultural environment constituted
a serious constraint on improvement of productivity in Jordan
Yaltey agriculture. That lack of knowledge was a key clement 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.

Hot all the problems of agriculture were within the control of
Jordanian authorities. The valley had enjoyed its greatest
comparative advantage in supplying fresh vegetables in the

of f~season to neighboring countries. However, such secasonail
produce markets were highly volatile in price which was very

sensitive to small changes 1n volume and timing 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 werao avplied
without research data as to the best type, cnmposition, 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,
wanpower, transportation, and communication. Those conditions
resulted trom 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
logistical support and supporting facilitics, low salaries and a
shortage of information needed to address urgent farmer concerns
had persisted so long that the Extension Service's credibility
with farmers was low. The private sector had hecome the major
advisor to farmers in introducing tecinological change. While
often helpful, bias 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 asjerted that as MOA employees, extension
agents' duties should include promoting government policies or

programs to farmers, checking conformance of farmers to laws and
requlations on land, water or pesticide use, cooperating with the

programs of other goveirnment and non-government agencies, and



actually assisting farmers in planning, producing and marketing

their crops.

A second view, generally endorsed by international extension
authorities, argued that unless the extension agents' vver-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 toward its stated

mandate.

Project Rationale *

The general stated purpose of JVASP was to establish and
institutionalize a viable center capable of 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 terivitory below seca level of
the Jordan valley. The center would conduct applied research on
key problems affecting vegetable and fruit production in the

valley. Center-affiliated bhut geographically deployed extension

*Adapted from USAID Joint Project/Review Committees Summary of

1981.



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 resecarch 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.5. and third countries, and commodities and equipment to carry

out project activities,

The technical rationale for JVASP considered the improvement of
rescarch 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 preduction. 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 econony, agricultural incomes, employment
opportunities, and the general health and well-being of valley
residents. The USAID/ contractor ~dministrative and
implementation mode was deemed positive for a number of recasons.
MOA staff could relate to and cooperate over the long term with
‘ashington State University faculty members. By involving WSU in
project design, the university would understand and assume the
responsibilijty for project administration, content of research and
extension, and the institutionalization objective. Finally, the
project would grant considerable autonony and a high-profile role
to the center's Jordanian project director. In tho environmental
sense, the project was expected to have some positive
environmental impacts through extension efforts to train farmers

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

Objectives 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 institutionalize 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 obiective 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

and to Jordan because of its important rele 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) Develop 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.

Expected results «*

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

number of desirable results.

1) Provision of laboratories, land, vehicles, equipment, supplies
and other commodities required by those employed on the project

to perrorm tha services 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 dJemonstrations

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 Jorden
Valley directed and manned by fully-qualified Jordanian scientists

and extension specialists.

At tbhe termination of the project a fully staffed AREC would have
been establisned in the Jordan Valley. It would have a productive
program involving research and extension at its headquarters and
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..s 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 corresponding amendments initiated in 1986 and
concluded in 1987 and 1988. More will be said about this review
later in the report. Project accomplishments are 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
valley'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 horticultural

crops in the valley under the assumptions that the Government



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 overprodiiction 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 eggplant 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 JVASP, overproduction of potatoes also moved
that crop into the restricted planting category. 1In 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 banara
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

frequently 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 =enter was
to be functioning as an important and inteqral component of the
agricultural development cffort 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 management techniques

(Project Paper 1981).

The Deir Alla Agricultural research and extension center with
three substations at Wadi Al-Yabis, Abu-Habil and Karan~“ are
staffed and operating adequately with the necessary land and
tacilities. 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 certairly 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 1984
and Tanigoshi 1987). Soils and water research, found to ba weuk
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 2 crops field work at Karameh, Deir Alla and
Abu Habil gained recognition in recent months (Bienz 1987)

and 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
Alla and Dahart Ramel (Altman 1987). oOutstanding virology
rescarch, 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



computer center (Rodewald 1986).

The organized research program for JVASP was initially developed
to address the major identified problems of the Jordan Valley
farmers. Thesc problems centered on plant pests, soil fertility,
horticulture, and economics. The objective of the project was to
conduct applied research on integrated pect wanayerent, =oii and
water management, horicicultural practices, and economics of
production that could be used by the extension staff. Research
wias 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, an Extension
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.

buring 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 of meetings held among farmers,
extension agents and the research staff. Research included tests
for growing virus-free seedlings, tomaoto 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 discases, a survey on citrus virus, a
continuation of the work started in fertilizer requirements, a
start on water requirement rescarch, 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 bequn during this season ultimately resulted in
several major outputs. Among these were the introduction of the
Columbia tomato variety that proved to be tolerant to TYLCY.

This varicty was recommended to farmers during the 1984-86 seasons
after the cmpletion ot tield triats and farmer demonstrations.
New crops tested at the research station that secson 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 Alla launched a
biological control program with the help of specialists from the
United State Department of Agriculture. This effort led to the

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

In the 1984-85 crop scason 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
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and statistics section ot 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 tor growing crops under plastic
in an attempt to increase farm income and to decrease the farmer
reliance on the traditional plastic house crops. In that

research, crop harvest was timed to coincide with the peak market
price. The tvechnicques employed in the effort were the subject of

station tield days during the tollowing crop season.

In the 198%-26 crop season there were 24 research projects new or
ongoing. These included new IPM research programs for spider
mites on vegetables, a continuation of water and fertilizer
requirement experiments on several vegotables, an evaluation of
new low chill fruits, introduction of new vegetables (lima bean,
sweet potatees, and snap peas) to the list of vegetables being
tried as alternative crops, the identification of several

serious virclogy problems in citrus and veqgetables and the
initiation ot etforts to address these problems through the
Arrival of o long term virelogrst on the project.  The subsequent
accomplishments ot the virology scction at JVASP led to the

production of wsix technical reports in international journals and

several extension fact sheets in both English 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

subsecquent production seasons as results of earlier research were



verified and became available for adoption. The work on tomato
varieties tolerant to TYLCV beqgun in 1983 resulted in farm
demonstrations in the 1985-86 season and an extension circular
explaining the management requirements tor growing the seedl ings
and interplanting tomato secdlings with cucumkbers. The research
into new vegetable crops tor the Jordan Valley resulted in farmer
adoption of tive new crops by project end; namely broccoli, red
cabbage, fennel, brussels sprouts, and celery. For each of these
an extension circular was produced in Arabic and distributed
during station ficld days during the 1985-85 and 1986-87 seasons
which fearured some or all of these 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 twc research
reports, two cconomic reports, and a series of Income and Expense
statements tor 21 crops o an both English and Arabic were produced.
The Income and Exponse Statements were part of the Farm
Hanagement Series that wos updated each year and to which crops
were added as information became available from farm surveys

and research reports.  The series included all of the fruit crops
and 4il the cereal crops grown in the Jordan Valley as well as
all the new vegetables introduced.,  To the extent that those
vegetables could be qgrown ander plastic, a report was prepared
lor cach of those crops. In 1986 three technical reports were
produced, two on viruses and one on [PM. 1n 1987 a program was
launched to tranufer the tochnical information available from
project work into extension fact sheots. By project end, 45 fact

sheets had bheen produced i both English and Arabic.

During the two seasons prior to 1985-86 JVASP had experimented



with means of producing virns-tree tomato secedlings using muslin
fabric or covering tunnel seed beds. The success of this
technique as used on the Deir Alla Station was responsible, at
least in part, for commercial nurseries in the Jordan Valley
adopting similar methods of producing virus-free scedlings forx
farmers. This research was part ot the work to develop a method
of growing tomatoes that would solve the TYLCV problem. The
success of the research initially, and farmer demonstrations
aventually, demonstrated a marked increase in tomato production
when virus-tree sceedling: were used. The result was
particularly striking when I'YLoV tolerant varieties were used.
Fhe atmporstance ot the seedling being virus free at transplant
time was demonstrated with the Columbia variety which was TYLCV
tolerant but wruld show the usual symptoms if the seedlings were
not produced under conditions that led to the seedling being
virus free. The conditions that were most likely to produce a
virus free secedling were either an enclosed climate controlled

green house or a muslin covered area.

Research being conducted at project end was a continuation of
the work started carlier concentrating on the problems of the
tarmers.  The rescarch on water requirements continued as more
Crops o vere added Lo the task.,  The IPM program started on spider
mites continued in an attempt to identity mite predators that
would do well in Jordan Valley conditions. The virology

program in citrus was developing a virus free nursery stock that
would become the foundation stock for a restock progranm,
replacing current citrus orchards, infected with several viruses

with disease-tree trees. Work in vegetables expanded to include



varieties suitable tor commercial canning. As mentioned above
the Economics and Statistics Section reqularly produced Income

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

Hosearch itseltf was but one component of the growth and
integration of the conver 1 dordan Valley agricultural
development oftorts an recent months.  The cuirrent Jordantan
JVALP director has been except ionally capable in building
Pinkages among the Jordan Valley MOA Directorate and the

several parastatal organizaticns such as JVA, cVFA, JCO, ACC and
AMO. - “The current JVASE ¢hist ot Party has worked hard to bring
about claoser cooperat ion between MOA/JIVASE and the Jniversity of
JordanysFaculty of Agricultuire.  The other consideration is the
JVASP extension eftort which has grown in both stature and
accomplishments during the past year and a half in response to

the JYASP extonded contract mandate.

JYALP trainced extension personnel consistently provide research
results and other technologico ! intormation te farmers. ‘The
shortfalls identiticd py the mid-term evaluators have been
largely remedicn by o copeentrated eoffort to train, support,
equip and provide cducational materials for the extension agents,
bespite the absence of cxtension subject matter specialists in
tne srganization, closer interaction bhetween extension aqgents and
rescarchecs through weekiy training events and exchange of ideas
has resulted in o more aniticd anit credible educational response
Lo farmers! pooblems.  Diagnost 1o capabilities of the

center have responded well to extension agents' field concerns.

All extension agents are pohile, most in self-drive diesel



pick-ups. Agents have field offices dispersed north to south
throughout the vatlley which have been modestly equipt with

program needs by JVASP (Youmans 1986).

One extension supervisor pursues Master's study at University of
Alexandria and two extension agents study for the Diploma at
University ot Jordan. A second extension supervisor attended a
USDA/OICD short course at University of Wisconsin with a guided
field experience at Washington State University. Three other
extension agents gained similar experience at Missouri, Wisconsin
and Washington State Universities. "Two agents attended training
at the Aqricaltural tUniversity in the Netherlands. Operating on
a modified T&V extension system, all extension personnel attend
in-service training one day weekly. Instruction at these events
is by JVASP/MOA rescarch, 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 Fxtension Specialist. Thus continuous insight into th:
needas of agents was exercised. FEmphasis on erxtension
etffectiveness likewise shaped the kinds and work plans of TDY
technical assistance. TDY personnel in plant pathology,
vegetable horticulture and fruit horticulture spent one-third of
their time in oxtension advisory work. TDY's in pesticide
education, weed science, agricultural information, audio/visual
media, and team-building executed full-time extension assignments
while in country. As a result of this intensive input, 45

extension fact shcets were published, 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 agents were equipt with magic boards,
bulletin boards, basic office furniture, flip charts and stands,
and VCR/Monitor vidco equipment. A video cassette library was
developed at Deir Alla, and as a result of a/v training, JVASP
overhead projectors, slide projectors, movie projectors, cameras,
audio recorder, and synchronizer were made available to agents on
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 agents and four JVASP researchers served as trainers
for a nationwide extension short course conducted by the Jordan
flighlands 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 entorcement program (Youmans 1988),

Beyond question, more than %0% 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
plasticulture and drip irrigation techniques, the private sector
most certainly played an important role. Nonetheless, there is

early evidence of plasticulture 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 Valley development. This verifiable indicator is thus

somewhat less than appropriate.

However, it may be safely stated that JVASP contributed directly
and importantly to improved pest management, fertilizer
applications, virus discase management, water cfficiency, 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 Proiject 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
permitted.  Operating under severe constraints in personnel and
tinance budget and having experienced intermittent commitments
to German, Australian and other American projects, MOA
seriously taied their capability to provide adequate budget and
personnel tc the satisfaction of all project sectors. Thus,
the assumption that MOA would contribute to adequate budget,
transportation, tacilities and qualified staff has been
fulfilled, albeit to a relatively medest 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 reqgard, ten B.Sc¢. level agricultural extension
agents vwere scneduled 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 inteqgrated pest management numbered
three M.5c.'s and two Dip.Ag.'s. This force was far beyond the
single IPM researcher called for in the project paper. One
national soil and water resecarcher 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 regquired under the terms of the project: twelve
were provided. A production cconomis. was also called for in
the in the design. While that appointment was never made, two
assocliates at B.Sc¢. level were deployed to the
economics/statistics unit. Finally, the national project
director post was filled by several successive appointees. The
last diractor was an M.Sc. who met most of the qualifications
and adequatcly executed many of the stipulated duties of the

position.

I'n summary, MOA on balance excceded the specified appointment
ot personnel to JVASP. Wnile there was personnel turnover it
was not excessive, at least during the last twe years of the
project. The academic qualifications 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
rescarch, and whether MOA will provide the necessary budget to

do so was not ascertainable in March 1988.

Research sites associated with the Deir 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:s.  Fatension agents visited research sites frequently
and interfaced with researchers at least once weekly. The
findings of JVASE research and field work were relevant and
usetful to farmers. sSeveral accomplishments of the JVASP
research program were of significant importance to Jordan

Valley Agriculture.

In accordance with the JVASP project design, laboratories were
established at the Deir Alla center, equipped with modern
research equipment and staffed by MOA to the extent personnel
resocurces were available.  M.Se. investigators headed up the
labs, assisted by B.Sc. associates.  lLaboratories were
operative for soil chemistry, tissue analysis, irrigation,
plant pathology, entomology, virology, fruit horticulture,
vegetable horticulture, and statistics.  lLaboratory and office
space for the development ot 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 halt of the project. During the
86/87 qrowing scason ©2 en-farm and on-station demonstrations
were conducted by extension agents, followed by 69
demonstrations during 87/88.  The program thus exceceded the
verifiable indicator of 20 demonstrations annually,

Demonstrations werce conducted on recommended varieties of



tomatoes, potatoes, newly introduced vegetable crops and wheat.
It is felt that adoption of virus-resistant and suitable
varieties of processina and freal tcomatoes, national
sufficiency in potatoes, produc.ion and marks cing of new
vegetable crops, and proqgress toward national sufficiency in

cereal grains were all enhanced by the JVASP extension

demonstration program.

In the JYASP tarmer extension education program each extension
worker attained o reqular working relationship with 25 primary
contact tarmers.  Beyond those cooperating tarmers, extension
workers managed an average total workload of 377 contacts twice
annually. With the exception of the one-day programs mentioned
hercatter, the preponderant extension contact mode was the
individual tarm/home visit, Despite training and encouragement
in group and multi-media cxtension program methods, extension
agents held tenaciously to the direct farmer contact mode.

This was partially fucled by the obligation of extension
workers by MOA to make cropping patterns verifications twice
yearly on ecach farm.  The latter was such a time-consuming
Iinvolvement that agents preferred to dispatch their direct
contact extension chores at the same time. The mix of
catorcement and cxtension word id not enhance the quality of
the latter and likely hindered the early adoption of group and
multi-media methods by agents,  Howover, the project did comply
with its extended contract mandate to train extension workers
in teambuilding, networving, and farmer involvement in
extension programming.  n o the finel analysis, selt-drive
vehicles cnhanced farmer contact beyond the indicated project

qoal and beyond the findings of the mid-term evaluators. And,
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should the MOA decide to relieve extension workers from
requlatory tasks, they are thoroughly trained in the dynamics

of alternative extension methods,

The project mandate called tor the execution of four days
annually of seminar/exhibitions/field days on and off the
station. During the contract extension that goal was
adequately achieved. An educational presentation of the types
and characteristics of alternate vegetable crops was held on
station and on Maddi farms in carly 1987 with 300 persons in
attendance. A tomato and grape two-day seminar was held at
Deir Alla in mid 1987 attended by 700 persons and broadcast on
national television. A week long exhibit was held in late 1987
at which JVASP services and products were amply displayed. The
exhibit was viewed by 1o, 060 wicitors, At the end of the year
4 grape and truit o trec tield oy was held at University of
Jardan farm with 35 participants. A forestry day was held at
Darat Amrel in January 1928 with 90 treec planters taking part
and @ two day station seminar exhibit on citrus and vegetables
was held in February 1925 at Deir Alla attended by 600 persons
and again televised nationglly. All those events were held

jointiy by rescarch and extension personnel.

Research and extension publications at a verifiable rate of one
per scientist per year were an expected project output.
Mid-tern evaluators tersed that output seriously deficient in
mid 1985, althoudgh et ficien: recognition may have been lent
to the several \IVASP papers which were then in manuscript form.

Honetheless, extended contract advisors, national counterparts
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and TDY personnel addressed the issue very actively with
prolific results. HBetween June 1987 and March 1988, a series
ol 45 extension tact sheet:s, one weed control manual and three
video films on the managemont of citrus and potato virus
diseasies and on the sate are ot pesticides were published and
produced. By February ot 1958 the pesticide education video
had been televised natiorally and had become the principal
technical subject wma ter for both the CTTA Jordan Valley pilot
project and tor the JHADP extension short course. The fact
sheets and weed manual had tound acceptance nationally,

regionally and overseas.

The JVASE project paper, its corresponding cost reimbursement
contract with Washington State University, and the several
amendments thereto called for 435.8 total perszon months of
technical ass.. tance. This level of support was met by the
interventions ot long term expatriate advisors, short-term
erxperts (TDY's), local hire employees of the project, and campus

support personnel.

Or. Gardner Shaw was the [irst Chief of Party and resident Plant
Pathologist who arrived in lordan on June 14, 1982 and ended his
tour on October 169, 1923, Dr. Shaw held a Ph.D. in botany and
plant pathology trom University of Wisconsin. At the time of his

assignment to .JVASP, he was Professor and Plant Pathologist at



Washington State University who had previously served as Chief
Agriculturalist on the University of Jordan Project and as Plant
Pathologist at DSIR in NHew Zealand. With JVASP, Shaw was
responsible for the implementation and administration of the
project for the first sixteen months and concurrently advised and

initiated research plans in plant pathology.

Dr. Fobert V. Harwonod, Entorologist, was an early specialist in
integrated pest management.  He arrived September 1, 1982 and
departed Jordan on July 19, 19686, From mid-October 1983 until

his departure, Harwood doubled as Chiof of Party along with his

TPM duties,  With respect to the latter, he initiated and later
adviced key research in entomoloqgy, biological control of insact
pests, and in vegetable horticulture. Dr. Harwood held a Ph.D.

in entomology from University of Tllinois and the rank of Professor
and Chair at Washinqgton State University prior to his service in
Jordan. He had worked in Mali, Pakistan and was Chief of Party

in sudan on carlicr internationa! assignments.

Dr. Gordon Rodewald, Aqricultural Fconomist, arrived on the
project September 7, 1982 and ended his in-country activities on
June 23, 1986, He then became a4 WSU international faculty member
assuming the Camnpus Coordinator role for JVASP in January 1987,
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 trom University of Illinois and served
with the Economic Research Services/USDA at Montana State
University, Oreqgon State University, University of Illinois and

Washington sState University in that capacity. Prior to his



servicz2 with JVASP, Dr. Rodewald had worked in Jordan, Kenya and
Turkey. With JVASPE, his principal focus was in production

cconomics.

Professor A. Trving 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
Soil Scientist with Washington State University at the rank of
Extension irofessor prior to his service in Jordan. He held an
M.5c. degree in soil sciences from Washingten State University and
was widely published in his discipline. With JVASP, he produced
the important Soil and Water Manual for the Jordan Valley. Dow's
prior international experience was in the Soviet Union in 1972 and

1974,

Dr. Harry Cosgriffe, Agricultural Extension Specialist, served
two siwx-month assignments with JVASP between October 4, 1982 and
February 1%, 1984. Dr. Cosyriffe 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. He held a4 Ph.D. in adult education from the University
of Chicago ard worked in several important esxtension
administration positions at two American universities. His prior
overseas experience had been in Greece, Jordan, Iran, India,
Thailand and Philippines. With JVASP, Dr. Gosgriffe performed
vital organizational and instructional work among project

cextension 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 horticulture trom Michigan State
University and was working as a harticultural consultant based in
Hawaii fallowing numerous private sector and university
invalvements.  Former overscas experience was in Latin America,
Australia and New Zealand, and Spain. His service with JVASP
produced sugqgestions for an ongoing program in the production of
citrus, deziduous fruits and nuts, and tropical and sub-tropical

fruits. He also initiated a weed control program in citrus.

Dr. John E. Fucik, Citrus Horticulturist, commenced his JVASP
assignment on December 28, 1984 and worked until late August,
1986, Dr. Facik did his Ph.D. at University of Illinois in
horticulture, agronomy and botany. He had worked at the Texas
AL University citrus centor since 19649 where he was Professor
and Horticulturist. Considcrable overseas travel had been part
of his backqground. With JVASP, Dr. Fucik expended considerable
effort and expertise initiating long-tern fertilizer experiments,
testing herbicides, and corducting surveys on citrus nematodes
and insects. He pikewise telped begin a citrus improvement
program, eustablicshed o water requirements test for bananas,
initiated worz on avocado variety and rootstock testing, and
developed a research organization for citrus, subtropical and

other truite,

Dr. Yusuf Tamimi, Soil Scientist, began his work in Jordan on
September 1, 1985 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
working with JJVAsSP.  Dr. Tamimi was likewise visiting professor at
Purdue University and had worked at University of Jordan on a
previous assignment in the Middle East. Other overseas
experiences were in southea<t Asia and Australia. On the project
br. Tamimi made significant gains in operationalizing the soil
analysis, tisnue analysis, and irrigation laboratories at Doir
Alla through trained staf(, laboratory equipment acquisitions,

and rescarch o activitions, he Tatter included work on NPK and
micronutrient requirements for selected crops and trees and on the

improvemunt of water use efficiency in irrigated agriculture.

Dr. Mani Skaria, Plant Virologist, joined JVASP in December 1984
and departed in late August 1986, Dr. Skaria held a Ph.D. in
plant pathology frem Purdue University and was formerly a
post-doctoral rescearch associate at that institution. He also had
provious ewperiense anoan enmployee of the University of Jordan and
tnoprivate and academic work in India. At JVASP, Dr. Skaria
developod o versatile vireology taboratory at Deir Alla, trained
Jordanian persennel to operate that laboratery including the ELIS
technology, conducted research on citrus, tomatoes, potatoes and
cereals, and made important erxtension contributions. Virus and
virus-like disease survey work was a critical focus of his work as
was the important citrus improvement program. Dr. Skaria then
joined the staff of the JYASP-supported ELISA sub~-projecct for the
production of virology resea-ch materials and will continue those

efforts through August 1988,
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Dr. David Youmans became Chief of Party and Extension Specialist
with JVASP on September 1, 1986 and concluded his work on March
31, 1988, Dr. Youmans held o D.Ed. from University of the Orange
Free state and was Extension Prolessor at Washington State
University and Extension Specialist on the Lesotho Farming Systems
Rescarch Project prior to his arrival in Jordan. Other relevant
overseas cxperience bridging 33 years was in Colombia, Brazil,
Bolivia, Argentina, Uruqguay, Egypt, Gaza, Mexico, and Camecroon.

He was also o ogquest Iecturer at National University of Lesotho and
Iniversity of Jordan,  With JvAsk, he assumed the in-country
administrat boe pesponsibility rfor technical assistance, fiscal
managenent, commodities acrquisitions and training programs of the
project. In the extension advisory realm, Lv. Youmans supported
the extension organization with expertise, equipment, and training
opportunities., He negotiated a TDY roster with a third-time
extension commitment by agqricultusal specialists and a full time
extension commitment by experts in weed control, pesticide
education, aqgricultural infermation, audio/visual media, and tecam
building and networking. Some 4% extension publications and a
pesticide management cassette were produced, and a viable T&V

extension organization was developed.

An impressive DY (short-term consultant) roster was developed
and engaged for JVASP activitiecs at every stage of the project.
Wnile their individual accomplishments will not be detailed here,
their names and task descriptions are listed in chronological

order.

Dr. Bernard Pollack, USAID Senior llorticulturist, worked on the



composition of a vegetable production manual for extension agents

and farmers in Nov/Dec 1983.

Dr. Dale Meyerdirk, L8DA, worked out steps to establish
biocontrol agents, particularly parasites, to bring the spherical
mealybug on citrus under control, during December 1983. He
returned to Jordan in Jan/Feb 1984 bringinag a collection of
potential parasites and demonstrating their rearing and

management.

Dr. Robert and Mrs. lLaura Rice, American University of Beirut,
joined the project in Feb/Mar 1984 as extension horticulturists.
During their stay they prepared extension pamphlets and slides on

low chill deciduous fruits and weed identification and control.

Mr. Maurice Moneymaker, WsU Soil Analytica)l Laboratory Manager,
worked Apr/June 1984 to install and operationalize the soils,
tissue and water laboratories at Deir Alla. Basic laboratory
facility and eneray source constraints precluded the
accomplishment of that task. He returned in Feb/Apr 1985 to

advance the installation of equipment in those three labs.

Mr. Richard Warkentin, Bioccontrol Rearing Technician,
HCal/Riverside, worked durina July 1984 reviewing ongoing
laboratory and field release procedures for biological control of

spherical mealybug on citras,
Y

Dr. Sayed Khasimuddin, USDA Biological Control Specialist,

visited JVASP in September 1985 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 time in June 1987 to continue his participation

in this important work.

Ms. Rita Fisher, Wsl' Librarian and CID/WID Fellow, was in Jordan
Oct/Dec 1985 to arrange and improve the JVASP library at Deir
Alla.  She alco reviewed tor the Ministry of Agriculture its
documents collection, the research and extension library, and

other known agricultural library resources in Jordan.

Drs. Larry Burriil, Ray Williams, and Clyde Elmore, International
Plant Protection Center at Corvallis, presented a weed management
course for JVASP extension agents and cther government and

private sector trainees during January 1986,

Drs. Robert oo putier, vWashington State University and Violet
Matone and Ray wWoodis University of Tllinois, arriving in March
1986, presented a course on extension methods for Jordanian

cxtension workers.,

Dr. Gorden Rodewald, JVASE Campus Coordinator, spent February
1987 on TDY with the project as Agricultural Economist. During
this time, he upgraded aven further the hardware for the
Fcon/Stat computer center, worked with Jordanian personnel in
the developnent of soveral new programs, rendered a number of
reports and prodact pon budeer s oand updated the data bank for

Jordan Yalley agricaltare.  Ia . Redewald served TDY's in
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September 1987 and March 1988 in the same connection.

Dr. Darrel Bienr, WSU Professor of Horticulture, likewise served
the project during March 1987 as Vegetable Horticulture TDY. He
worked with the three vegetable researchers in the establishment
ol the veqetable labhoratory (space, water, electricity and
equipment ), and with the extension agents in regard to vegetable
production probloms. e wrote extension bulletins and prepared a
comproehensiee report o whiioch anceladed recommendations to the

Hinistry on the Jordan Yaile, cogetable industry.

Dr. Jack Altman of Colorado State University collaborated with
his Jordanian counterparts during Mar/Jun 1987 in executing and
concluding his program in plant pathology. He improved the
laboratory facilitics and techniques, did identification and
isolation work on some important disease problems, performed
considerable ticld diagnostic work, trained extension agents,
quest Tectured ot University of Jordan and NCARTT, and wrote a
series of oXtension tact sheeto,

br. Robert pbarker, Extension Weed Specialist at Washington State
University, 1n collaboration with Dr. Barakat Abu-~-Irmaileh of
University of Jordan and Ministry of Agriculture personnel made
field trips and surveys on weed control and prepared a draft of a

weed control manuat tor the Jordan Yalley during March 1987

Mr. Timothy Smith, Area Extension Agent at Washington State
University, served out a complete TDY with JVASP as Pesticide

Fducation Specialist in April 1987, Smith's primary task was to
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provide technical content and expertise for the production of a
pesticide education video film. This task, so far as
script-writing and shooting were concerned, was essentially
completed prior to Smith's departure. He also lectured to
extension agents on pesticide safety and provided training
materials for further use.  The film in Arabic was finished at the
Friedrich Haumann Foundation by September 1987 with an English

version concladed i Mareh 1aee

Dr. Fenton Larsen, WsU Protessor of Horticulture, served a full
TOY in Apr/Hay 1987 as Tree Fruit Specialist in collaboration
with Dr. Ayed Al-Wir of tniversity of Jordan and JVASP
counterparts.  He wrote several extension publications and tree
fruit nursery practices. He advised on tree fruit and grape
research and improved the oxperimental capability of the tree
horticulture laboratory. Finally, he and Al-Wir investigated

and made recommendations on the potential of Ghor Safi.

Mro William Ford, WeU k«tensios Chairman, served his TDY tenure as
Extension Information Specialist in May/Jun 1987 with the specific
assignment of developing extension fact sheets based on
information gencrated by and o JVASP. Considerable energy went
into brinaging together the information and procedures for the
publicaticn ot thesce items.  He took charge of a considerable
number of chores in this connection and, at the conclusion of his

tenure, had some 45 publications at some stage of completion.

Hr. Robert Carry, WSO Equipment Operations Supervisor, did his
y } I P

assignment as Extension Media Specialist in June 1987. He



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 Augqust
1987 with interventions into team building, program
ceffectiveness and networking among the JVASP extension agents
and the various agricultural clienteles in the Jordan Vvalley.
Their work was intensive and required a considerable 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

prcduced 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 Entomolecgist, 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 tiree important pests.

Dr. Richard Zack, Curator of the WSU entomological collection,
visited JVASP several times %0 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 Al-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. He salary was paid by MOA

but "topped off'" by JVASP,

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 wiio 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.
NHoel, 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 4id not
travel to the project site included Projcct Asscciate Mr. Daniel
Hardesty, Secretary Ms. Mary Weitz, and Fiscal Officer Ms. Anna

Stutler.

JVASP was mandated to provide participant training for 28



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.

follows.

Said Zuraiqi, irrigation

Sami Batarshe, virology

Samieh Abu-Baker, horticulture
Mohamuwed Assad, soils

Mazen Rajabi, irrigation

Abdel Rahiem Sheikh, horticulture
Musa Fayaad, horticulture
Mohammed Zo'obi, virology
Abdulla Kana'an, extension
Munir Rousan, soils

Mohammed Zo'obi, virology

Mary Bahdousheh, entomology

Yousef Al Asghar, virology

Hussein Abu Rabicha, agr.economics

Nasri Yacoub, horticulture
Saleh Al-Weshah, weced science
Muhammed Khoudari, horticulture
Ra'ed Hamarneh, horticulture

Saleh Al-Shdeifat, horticulture

(Eight degree programs still in progress in March,

expected completion August 1988)

M.Sc. University
M.Sc. University
M.Sc. University
M.Sc. University
M.Sc. University
M.Sc. University
M.Sc. University

M.Sc. University

of
of
of
of
of
of
of

of

Roster

Jordan

Jordan

Jordan

Jordan

Jordan

Jordan

Jordan

Jordan

M.Sc. Univ. of Alexandria

M.S. Washington State Univ.

rdan

rdan

rdan

rdan

rdan

rdan

rdan

rdan

rdan

Dip.Ag. Univ. of Jo
Dip.Ag. Univ. of Jo
Dip.Ag. Univ. of Jo
Dip.Ag. Univ. of Jo
Din.Ag. Univ. of Jo
Dip.Ag. Univ. of Jo
Dip.Ag. Univ. of Jo
Dip.Ag. Univ. of Jo
Dip.Ag. Univ. of Jo
1988 -~
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Short-Term Training

Mohammed Younis Jalboush USDA 110-5 2 mo 1983
Nabil Rabiceh USDA 110-5 2 mo 1983
Nawal Haddad USDA 110-17 2 mo 1983
Zakaria Al Wadi USDA 120-1 1 mo 1583
Saleh Al Shdeifat USDA 130-11 2 mo 1983
Husam Qhishan USDA 130-11 2 mo 1983
Ghaleb Haddadin USDA 120-5 2 mo 1983
Mohammed Nuseirat Netherlands 3 mo 1983
Mohammed Khodari Netherlands 3 mo 1983
Alil 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 1385
Said Hamed Mufadi USDA 130-8 2 mo 1985
Jamal Al-Rushecidat USDA 110-5 2 mo 1985
Muna Al-Fawcer USDA 130-8 2 mo 1985
Sameeh Hasan USDA 130-11 1 mo 1985
Hussein Abu Rabeiha Wsu 2 mo 1985
Nasri Yacoub WSuU 2 mo 1985
Ali Hamadnech USDA 110-5 3 mo 1986

Najah Mousleh usbA 130-8 3 mo 1986



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
Husan Nijem Wwsu 3 mo 1986
Said Zvuraiqi Wwsu 3 mo 1986
Karim Rabadi Wwsu 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 WSuU 2 mo 1986
Rita Sawaged Wwsu 3 mo 1986
Mazen Khassawneh WSU/Hawaii/Florida 1 mo 1987
Yousef Al Asqghar USDA 130-8 3 mo 1987
Kamal Dagher UsSD: 110-5 3 mo 1987

Beyond the acaderic and short-term training described above,
extensive English training was provided JVASP personnel on

request and many ALIGU and TOEFL tests were sponsored.

Comprehensive in-cervice 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 fertilizer recomme.dations
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Nov

Nov

Nov

Nov

Nov

Dec

Dc

Dec

Nec

Feb

Feb

Feb

Feb

Mar

Mar

Apr

16

23

30

14

21

28

15

22

'86

'86

'86

'86

'86

'86

'86

'86

'86

'87

'87

'87

'87

'87

'87

'87

Irrigation and Drainage
Plant Discases

Plant Tissue Analysis

Vegetable crops

Nematodes
Viruses
and

Response of potatoes to N

P rates and {requency of appli-

cation
Computer facilities

Soil salinity and rainfall
Viruses, sources/of citrus,

field trip

Guava Pruninc
J

Irrigation and fertilization
of tomatoes under plastic
houses
Review ot oxtension
teaching methods
Economics: Computer
applications

Soil fertility
Vegetable rescarch
Nematode & bacterial diseases

on potatoes

Dr. Y. Tamimi/M. Dabba

M. Jalboush/N. Mouslen

Dr. Y. Tamimi/N. Kasim
H.Najem

S. Abu-Baker/

M. Khoudari/S. Shdefat

D. Yousef

Dr. M. Skaria/

S. Batarseh/M. Khudair

br. K. Rabadi

Z. Rashdan

Dr. Y. Tamimi

Dr. M. Skaria

F. Balasmeh

A. Sheikh

S. Zuraiqi

Dr. D. Youmans

Dr. G. Rodewald
E. Abu-Aisha

Dr. D. Bienz
M. Darwish &

Dr. J. Altman
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Apr

Apr

May

May

May
Jun

Jun

Jun
Jun
Jul
Jul
Jul
Jul
Aug
Aug
Auqg
Aug
Aug
Aug

Auqg

Aug

14

21

10

24

[

14

21

28

14

19

29

12

13

15

16

17

23

30

'87

‘87

'87

'87

'87

'87

‘87

'87

'87

'87

'8/

'87

'87

'87

'87

'87

‘87

'87

'87

'8

'87

'87

'87

Extension communications

Bananas

Bacterial diseases

Biological control & mites

Pesticide safety

Research & plant pathology
results

Soil fertility

Resecarch results

Water requirements for cucumber
under plastic houses
Agriculture in Hawaii

Research results

Extension media

Extension media
media

Extension

Extension media

Dr. E. Abbott
F. Balasmeh &
Abdul Rahiem

Dr. Janse

Mariam Bashir,

Mary Bahdousheh,

Rita Sawaqged
Timothy Smith
A. Hyasat &
Dr. J. Altman
Dr. N. Tamimi
Husam Nijem
M. Debbas

Dr. Y. Tamimi
M. Khudair
Robert Curry
Robert Curry
Robert Curry

Robert Curry

Extension
Extension
Extension
Extension
Extension
Extension

Extension

Extension

team building
team building
team building
networking
networking
evaluation

evaluation

follow-up

D.

D.

Pace/R.
Pace/R.
Pace/R.
Pace/R.
Pace/R.
Pace/R.
Pace/R.
Youmans

Hamadneh

Loomis
Loomis
Loomis
Loomis
Loomis
Loomis

Loomis/
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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 Potato production (UJ) N. Hadidi
Dec 13 '87 Pesticides (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 sorays (UJ) Dr. Tawfik Mustafa
and pesticide applications (UJ) Dr. Sayed Khattari
Feb 4 '88 Macro and micro nutrient (UJ) Dr. S. Khader

deficiency and excess symptoms

Additionally, all extension agents participated in intensive weed

control and extension methods short courses in 1986 and 1988.

Acquisition of certain commodities to equip laboratories,

offices, rescarch 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 resecarch

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 lahoratories 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 ha:d access to desk-ton references. Research field
operations had such JVASP-provided items as transplanter,

rototillers, power shredder, and cultivator.

Extension agents were provided with magic boards, flip charts
and svands, video VCR/Monitors, bulletin boards, fans and field
supplies. An impressive reserve of audio-visual equipment was
on hand for extension (and research) personnel to include
cameras, slide projectors, audio recorder, slide/tape
synchronizer, novie projector and overhead projectol's. That
cquipment 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 resecarch, service, extension and
administrative use. Certain trade-offs had becn made with the
M10A 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, S Chevrolet Blazers, one Chevrolet Citation,
3 GMT pickups, 13 Chevrolet Fileetside diesel pickups, 3
Beauville Sport Vans, 2 Chevrolet 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 cxpenses.

Within reason, personnel requirements were met by MOA.
Wwell-trained researchers at the M.Sc. level were appointed to all
senior positions, and assoclates at the B.Sc. level were
adequately deployed. Administrators had the neco: ssary basic
qualifications and extension agents in sufficient number at the
B.S5c. level wore strategically assigned and maintained. Branch
research stations were well statfed. The tact that those pcople
did not have Ph.D. qualifications and that an extension subject
matter speacialist corps was not developed was simply a result of
non-availability of such qualifications and personnel in the
Ki~gdom. Likewise MOA was being called on to supply counterpart
persov..:1 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

Administration

Mazen Khassawneh, M.Sc. Director, JVASD



Munir Rousan, M.Sc. Research Supervisor

Kamal Dagher, bk.Sc. Extension Supervisor

Soil Science

Munir Rousan, M.Sc.

Soil Analysis
Munir Rousan, M.Sc.

Mohammed Assad, M.Sc.

Tissue Analysis

Nasri Yacoub, Dip. Agr.

Husam Nijem, B.Sc.

Irrigation

Said Zuraiqi, M.Sc.

Mazen Rajabi, M.Sc.

Plant Protection

Sami Batarseh, M.Sc.

Plant Virology

Sami Batarseh, M.Sc.

Mohammed Zoobi, M.Sc.

Yusuf Asghar, Dip. Agr.

Horticulture

Mohammed Khoudari, Dip. Agr.

Fruit Horticulture

Abdel-Rahiem Al-Sheikh, M.Sc.

Fatima Balasmeh, B.Sc.

Plant Pathology

Mohammed Jalboush, M.Sc.
Najah Mousleh, B.Sc.

Basma Hamdan, B.Sc.

Entomoloqgy

Mary Bahdousheh, Dip. Agr.
Mariam Bashir, B.Sc.

Rita Sawaged, B.Sc.

Veqgetable Horticulture

Mohammed Khoudari, Dip. Agr.
Samieh Abu-Bakr, M.Sc.

Musa Fayyad, M.Sc.

Saleh Shdeifat, Dip. Agr.

Abdel Halim Rizk, B.Sc.



FKeonomics/btatintics
Zuhaivr Al-Rushdan, B,Sc.
Hussoin Abu-Rabeiha, Dip. Aqr.

Ahmeh Abi-Ajamieh, B.Sc.

Extension

Kamal Dagher, B.Sc. - Supervisor

prtension Agents

Munitaf{a Abadneh, R.Sc.
Jamal Rusheidat, B.Sc.
Hasoser Salem, B, S,

AL salameh, LG,

Amer Radwan Amer, B, 4Se.
Ratib Abu Zuncemnh, B, Sc.
Al Hamadneh, B.Se.

Abdel Karim Shaner, B, Se.

Marwan Thrahim Abd-Alwali, B, S5c,

Abdde ]l Hamid Aba Aoal, RBoGe,
Saleh Al-Weshah, BLSe,

Ka'ed Hamarneoh, H.S5c.

Mu'in Mohammed Al-Oaryouty, B.Sc.

Moh'd Ramadan Abu-Radaha, B.sc.

Ali Mustata Hayajneh, B,Se,

The research sites, laboratory and office space

provided for

the project by the Ministry of Agriculture were adequate,

Cortain of the sites wore already establiched and others were

08
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newly developed. Laboratory and office space was somctimes
crowded but functional. Staff housing was constructed for

administrative, station management, and some bachelor staff.

The operating budget for the Deir Alla Directorate/JVASP from
the MOA side was modest. Some constraints and shortages were
experienced. However, under the circumstances, MOA complied
as well as they were abhle. Telephone communiciation, 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.
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Documentation of JVASP Results

The Jordan Valley Agricultural Services Project documented its
accomplishment in a number of ways. Technical papers were
produced, as were a number of substantial users' manuals. An
extension tact sheet series was published, and four educationa
video cassettes were produced. A list of publications and

productions follows.

Papers/Publications

Soil Fertility in Trials in the Jordan Valley by JVASP 1982-83,
A.l. Dow, Munir Rusan, Ghaleb Haddadin, Mazen Farid Rajabi, and
Hasri Yacoub, JVALSP/USATD/WSU/MOA 1983,

Potato Demonstrations in the Jordan Valley, Gordon Rodewald,
Jordan Valley Agricultural Services pProject, USATD/WSU/MOA

19873,

Summary of the Plastic Culture Survey April-May 1983, Gordon

Rodewald, Jordan Valley Agricultural Services Project, USAID/

WOU/MOA 1983,

Soil and Water Management Guide for the Jordan Valley, A.1. Dow,

dordan Valley Agricultural Services Project, USAID/WSU/MOA 1984.

Fruit Crop Production in the Jordan Valley, Richard Phillips,

Jordan Valley Agricultural Services Project, USAID/WSU/MOA 1984,
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n Valley Agricultural Services Project Computer Users

Manual, Gordon Redewald, JVASP. USATD/WSU, MOA 1984.

Cost of Production and Returns Above Variable Costs for

Vegetables in Plastic Houses 1984-85, Gordon Rodewald and
Hussein Abu Rabieha, Jordan Valley Agricultural Services Project,
USATD/WSU/MOA (This series produced tor ‘Tomatoces, Sweet Pepper,
Swaot Melon, Mallow, Green Heans, bBEggplant, and Cucumbers. The
roports were produced in Arabic and English) 1985,

Cost of Production and Returns Abave Variable Costs for

s Grown in the Open Field 1984-85, Gordon Rodewald

Strawbher

and Hussein Abu-Rabieha, Jordon Valley Agricultural Services
Project, USAID/WSU/MOA (This series produced for Tomatoes, Sweet
Pepper, Sweet Melon, Mallow, Green Beans, Eggplant and
Cucumbers. The reports were produced in Arabic and English)

1985.

Cost of Praduction and keturns Above Variable Costs for

Strawberries Grown in the oOpen Field 1984-85, Gordon Rodewald

and Hussein Abu-Pabicha, Jordan Valley Agricultural Services
Project USATD/WSU/MOA (This series produced for Tomato, Potato,
Onion, Mallow, Green Beans, Eggplant, Cucumbers, Cauliflower,
Cabbarge, Broad Beans, Secuash, Strawberries and Wheat. The

reports were produced in Arabic and English) 1985,

Biological and Integrated Control of Spherical Mealybug, Mariam

Bashir and Robert F. Harwood, Jordan Valley Agricultural

Services Project, USAID/WSU/MOA 1985,



Jordanian Citrug Industry, John E. Fucik, Jordan Valley

Agricultural Services Project, USATD/WSU/MOA 1985,

Statistical Sumpary of the East Jordan Valley 1984-85, Gordon
Rodewald, Hussein Abu-Rabicha, Zuhair Al-Rushdan and Ahmad
Abu-Ajamich, Jordan Valley Agricultural Services Project

USAID/WEU,/MOA 19865,

Feonomic Summary of the Jordan Valley 1984-85, Gordon Rodewald,
Hussein Abu-Rabicha, Zuhair Al-Rushdan, and Ahmad Abu-Ajamieha,

HEATD/WSU/MOA 1985,

Cost ol Production and Returns Above Variable Costs for
Vegetahles in Plastic Hounes 1985-86, Gordon Rodewald and
Hussein Abu-Rabieha, Jordan Valley Agricultural Services
Project, USAID/WSU/MOA (This series produced for Tomatoes, Sweael
Pepper, sweet Melon, Mallow, Green Beans, Eggplant, and

Cucumbers.  The reports were produced in Arabic and English)

1986,

Cogt of Production and Returns Above Variahle Costs for
Strawberries Grown in the Open Field 1985-86, Gordon Rodewald
and Hussein Abu-Rabicha, Jordan Valley Agricultural Services
Project, USAID/WSU/MOA (This series produced for Tomato, Potato,
Onion, Mallow, Green Beans, Eqgplant, Cucumbers, Cauliflower,
Cabbage, Broad Beangs, Squash, Strawberries, and Wheat. The

reports were produced in Arabic and English) 1926,



mounts and Prices for Crops Purchased in Al-Ardeh Marketing

Center During Hovenmber 1986, Zuhair Al-Rushdan and Ahmed

Abu-Ajamicha, Jordan Valley Agricultural Services Project,

USAID/WSU/MOA (This scries of reports produced monthly for major

vegetable crops beginning in Hovember 1986 and continuing) 1986.

Citrus Virus and Virus-iike Discases in the Jordan Valley, Mani

Skaria and Sami F. Batarseh, Jordan Valley Agricultural S2rvices
Project, USAIND/WSU/MOA paper presented at American
Phytopathological Society Meting 1986,

Oceunrrence of Virugs-induced Fruit Hecrosis of Tomato in Jordan,

Mani Skaria, Abecr A. Hyasset, and Mohammad M. Khudair, Jordan
Valley Aqricultural Services Project, USAID/WSU/MOA paper

presented at American Phytopathological Society Meeting 1986.

Report on Guccession Cropping in Plastic Houses in the Jordan
valley, Gordon Rodewald and Zuhair Al-Rushdan, Jordan Valley

Agricultural Services Project, USAID/WSU/MOA 1986.

Cost of Production and Returns above Variable Costs for

Vegetables in Plastic louses 1986-87, Zuhair Al-Rushdan, Jordan
Valley Agricultural Services Project, USAID/WSU/MOA (This series
produced ftor Tomatocs, Sweet Pepper, Sweet Melon, Mallow, Green
Beans, bEgagplant and Cucumbers tor the 1986-87 and the 1987-88
crop years. The reports were produced in Arabic and English)

1987.

ost of Production and Returns Above Variable Costs for
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Strawberrices crown in the open Field 1986-87, Zuhair Al=-Rushdan,
Jordan Valley Agqricnltural Services Project, USATD/WGUZMOA (This
series produced for Tomato, Potato,0Onion, Mallow, Green Beans,

Bggplant, cacumbers, caul it lower, Cabbage, Broad Heans, Squash,
Strawboerries and Wheat . The reports were produced in Arabic and

Enaglish) 1987,

Citrug Rot Diseases (Phytophthora), John Fucik, Mani Skaria, F.

Balasweh, and El Hamoud, Extension Pamphlet (Arabic).

Fertilizing citrus in the Jordan Valley, John Fucik, F.

Balasmeh, and A, El Hamoud, Extension Pamphlet (Arabic).
Fertilizing Citrus in the Jordan Valley, John Fucik, Yusuf
Tamimi, .o Halasmeh and AL FlL Hamewd, Extension Pamphlet

(Arabicy.

Mineral Content of Citrus lLeaves of Four Cultivars on Four

Rootstocks in the Jordan Valley, John Fucik, N. Yacoub, and S.
Hadi, Extension pamphlet (Fnglish).

Praliminary Information on lLow Chill Fruits for the Jordan

Valley. A. Al Wir and John Fucik, Extension pamphlet (Arabic).

Pruning Citrus in the dordan Valley, John Fucik, F. Balasmeh,
and AL FlD Hamoud, Extensien Panphlet (Arabic).,

Shoot Tip Grafting Practice and Promise, John Fucik, M. Davis,

and S. Hadi (English video)


http:ormaLt.in

The Crop Survevs for 1983 in the Ghor Area, Agricultural

Extension Agents (Inglish and Arabic).
Plastic Houses and Tunnel Survey 1983-84 Season, KEconomic and
Statistical Staft (Abu Babeiha, Rushdan, Shaman, Ajameih, and

Gordon Rodewald) (Fnglish and Arabic).

Statistics for Winter Grown Vegetables and Permanent Crops:

1984-85 Crop Seiason, Fconomic and Statistics Staff (Abu Rabeiha,
Rushdan, Shaman, Ajameih, and Gordon Rodewald) (Fnglish and
Arabic).

Riological Control of Spherical Mealy'ug, Robert Harwood, M.

Bashir, and R. Sawaqged, Extension Pamphlet (Arabic).

Asparagus, M., EKhoudari and Robort Harwood, Extenson pamphlet

(Arabic).

Celery, M. FKhoudari and Robert harwood, Extension Pamphlet

(Arabic).

Lima Beans, M. Khoudari and Robert Harwood, Extension Pamphlet

{Arahic).

Succession Cropping in Plastic Houses, Preliminary Report, Robert

Harwood, FKhurdari, and Gordon Rodewald, Extension Pamphlet

(Arahic) .



oas M. Khudari and Robert Harwood, Extension Pamphlet

(Arahic).

Citrus Virus Diseases 1986, Batarsch, Khudair, Hyassat, Munam,

and Mani Skaria. Extension Pamphlet (Arabic).

citrus Virus and Virus Like Diseases in the Jordan Valley 1986,

Hani Skaria and Batarseh, Extension Pamphlet (English).

Reports on the Status of 40,000 Tomato Seedlings at Al Walid

Hursery at Kriemeh, Mani Skaria, Khudari and sShdafat (Arabic).

dome Common Potato Problems Due to Adverse kEnvironment and

Disease, Mani Skaria, Extension Pamphlet (English).

Status Meport ot Citrug tursery Trees ol Four Research Stations
in the Jordan Valley, Mani Skaria, Extension Pamphlet (Arabic)

The Possible Causces of Field Bot of Seed Potatoes (CV Claustar)
Planted in the Jordan Valley, Jalboush, Mufadi, and Mani Skaria.

Beport. to Ministry (FEnglish).

Plastic House Vegetable Production in the Jordan Valley, Kurt A.

Schekel, Washington State University, 1986,

BEffe~t of Retflective Mulches, With or Without Stylet 0il and

Insecticide Applications, on the Control of Watermelon Mosaic

Virus - 2 Alfecting Squash, Robert F. Harwood with assistance of

Mohammed Zoobhi, JYASP 1080,
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Jordan Weed Management Course, Imternational Plant Protecltion

Center, Oragon State University, March 1986.

Weed Control Manual For the Jordan Valley, Dr. Robert Parker and

Dr. Barakat Abu~-Irmaileh. JVASP: University of Jordan Press,

Amman, 1987,
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Extensian Facl Sheots

Skaria, Mani o and Wiltiam . Ford, The BELISA Test for Plant Disoanse
Doetect Ton, JVASDE 01877, HSATDHD/HOA 1987,

Ford, William P.o, Mani Skaria and Jack Altman, Plant Protection
Services Available at the Jordan Valley Agricultural Servicos
I’l‘r)jr‘(‘t . JVASTH 072877, USAID/MOA 1987,

Altman, Jdoack and Mohammed Jalboush, Citrus Phytophthora Root Rot.
JYASE 04=87 0 HEATD/MOA 1907,

Altman, dack and Mohammed dalboush, Cucumber Powdery Mildoew.
JVASE 04877, USATD/HON 1an),

Altman, Jack and Mohammoed Jalboush, Citrus Dry Root Rot.
JVASTET 04-877, USATD/MOA T9RY,

Sravia, Mand o and abdulla Al-Musa, Citrus Virus and Virus-like
Diraordors, JVALSE 06-87 USATD/MOA 1087,

Alttman, STach and Mohammed Jdalboush, Downy Mildew of Cucumber.
dUASD 0 eny, USATD/HOA 1oy,

Brons, Darrel Re, and William b, Ford, Producing Tomato Seed in
Jor b, TN 0887, DSATD/ZMOA 1987,

Ford, William Do, Darrel R, Bienz and Samieh Abu-Baker, Producing

’

Fennel in the dordan Valley.  (OVASE 09=87, USATD/MOA 1987.

At-thsa, Abdullab and Hani Skarvia, Mosaic Discases ot Squash.
JUASE to-n7, USATD/MON oy,

Abu-Baker, Samich and Wiltiam b, Ford, Physical Propertiecs of

'

Procesaing Tomatoes, JUYASE 11-87,  USAID/MOA 1987,

Tamimi, Yaaot H., Earim F.o Robadi and William P, Ford. So
Chemistry and Soil Analysis at Deir Alla in the Jordan Val
JVASE 12877, USATD/MOA 1087,

il

ley
Bienz, Darrcl Bo oand William b Ford. pPart | Growing Aspiaragus
in the Jordan val Loy JJVASE -1, HSATD/MOA 1987,

Biens, Darrel o oand William P Ford.  Part 11 Growing Asparaqus
in the Jdordan Valley. JVASE 1i-87.  USAID/MOA 1987 .

Skaria Mani, Abdullah Al-Musa and Mohammad Zoubi, Barley Yellow
Duwarvt Virus, JUASE e POATD MOA 1987,

Altman, Jack and Hohammed Jatboush, Blackleg and Bacterial Softt
Rot Diceases ol Potato.  JVASE 16-87.  USATD/MOA 1987,

Ford, William o, Darvel Ro Biceny and Samich Abu-Baker, Growing
Broceol i in the Jordan Valley, OVASE 17-87.  USALD/MOA 1987.

Abu-Baker, samieh and William P, Ford, Growing Sweet Potatoes in
the Jordan Yalley. JOVASE I#-87. USAID/MOA 1987,
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Khasimuddin,
Control of the

Al-Musa,
JVASP 20-87.

Al-Musa,
Al-Musa,
JVALGP 22-87.

Al-Musa,

Syed,
Abdalla
USATD/HOA

Abdalla
Yellowing of Fagplants.

Abdalta

Abdalla

Mariam Bashir and Mary Bahdoushe, Biological

Spherical Mealybug. JVASDP 19-87. USAID/MOA 1987.

and Mani Skaria, Vein Yellowing of Cucumber.

1987.

Virus Induced Stunting and
USATD/MOA 1987.

Skaria,
JVASHE 21-87.

and Mani

and Mani Skaria.  Lettuce Mosalc Virus,
USATD/MOA 1987,
and Mani Skaria, Tomato Yellow Leaf Curl.

JVASE 23-87. USATD/MHOA 1987,

Al-Mu.a, Abdalla and Mani Skaria, Vein Vellowing on Cantaloupe and
Watormelon, JUVALT DA =87 IISATD/MOA 1987,

Al-Musa Abdalla and Mar1 Skaria, Mosaice Diseases of Cucumbers.
JVASP 26H=-87. JSATD/MOA 1987,

Larsen, Penton and Ayed Al Wir, Olive Culture. JVASP 26-87.
USATID/MOA 1987,

Larsen, Fenton E. and Ayed Al Wir, Training and Pruning Olives.
JvoSp o 27-87. USATD/MOA 1987,

Larsen, Fenton t. and Ayed Al Wir, Guava Culture. JVASP 27-87.
USATD/HOA 1987,

Youmans, David and Mazen Khascawneh, Agricultural Extension in the
Jordan Valley. JVASE 29-87. USAID/MOA 1987,

Larsen, tenton E., Ayed Al Wir and Abdul Rahiem Al-Sheikh, Banana
Culture. JTVASP 30-87. USATD/MOA 1987.

Larsen, Fenton ., and Ayed Al Wir, Lowchill Deciduous Fruits.

JVASDE 31-87.
Larsen, Fenton
JVASE 30-87,

[arsen, PFenton
JVASE 3y -nT,

Larsen, Fenton
USATD/MOA .

Larsen, Fenton
USATD/MOA
[Larsen, Fenton
USATD/MOA

Larsen,
Cultura.

1SATD, MOA

1987,

1987,

FFenton,
JVASP

1987,

Foooand Ayed Al Wir, Persimmon Culture.
USATDH/MOA.
., Ayed Al Wir, Fatima Boalasmeh, Papaya Culture.

HSATD/MOA .

E.oand Ayed Al Wir, Mango Culture. JVASP 34-87.
E. and Ayed Al Wir, Avocado Culture. JVASP 35-87.
F. and Ayed Al Wir, Citrus Culture. JVASP 36-87.
Ayed Al Wir and Fatima Balasmeh, Strawberry
37-87. USAID/MOA.
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Larsen, Fenton E., Ayed Al Wir and Abhdul Rahiem Al-Sheikh, Grape
ulture T: Sites, Varieties, Spacing, Supports.  JVASE 38-88.
D/HMOA 1088,

Larsen, Fenton E., Ayed Al Wir and Abdul Rahiem Al=-Sheikh, Grape
Culture I1: Irrigqation, Mutrition, Girdling, Thinnring.
JVASP 10-88, USAID/MOA 1988,

Larasen, Fenton E., and Ayed Al Wir, Training and Pruning Grapes.
JVASP 40.-88, USATD/MOA 198y,

Larsen, Feonton FEo, and Ayed Al Wit, Peach and Hectarine Cultare,
JVALE d1-88. USATDH/HON TaBR,

Tanigoshi, Lyneli K., Kita Sawagqed and Mary Bahdousheh, Broad Mite,
JVASTE A0-488. HOATD/HOA o,

Tantgoshi, dyneld o, o and Marivam Bashivc, Whitefly. JVASEP 43-88,
USATD/MON i,

Tanigoshy, Lyneli K., Mary Bahdousheh and Rita Sawakeq,  Citrus
Brown Mitoe, JVASD 4a-88, USATD/MOA 1988,

Youmans, David and Mazen FEhassawneh, Extension Exhibitions and
Fiold Daya, JVAST d5=H8, USATD/MOA 1988,

Video Cocootton

Shoot Tip Grafting Practice and Promise (Content by Dr. John Fucik)
JVASP 1984,

Control ot pPrant Discases by Proper Management: Part I Citrus Trees
(Content by Dy Mani Skaria) JYASP/Friedrich Haoumann Foundation
1an/.

Control ot Plant biceases by Proper Management: Part 11 Potato
Viruses, (cContent hy Dr. Mani Skaria), JYALP/ Friedrich Naumann
Foundat ton 1987,

Sate Hoe ol Pesticides (Content by Timothy Smith) JVASDP/Friedrich
Haumann foundation 1987,



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.

ELTISA 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 diagnose virus and virus-like disease
problems in crops using the enzyme-linked immuno-sorbant assay
(ELISA) technoloqy. That technoloqgy, which provided a critically
needed service to farmers 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,
antiseraec 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. 1t was thus decided that what came to be known as the
FELISA sub-project be established at WSU/IAREC at Prosser,
Washington under auspices of JYASP for the initial year to
produce and provide for GOJ the much needed antiserae and
antibodies. Dr. Mani Skaria, whnse knowledge of virus disease
conditions in Jordan is f(irst hand, was designated by Washington

State University to give leadrrship to the sub-project.
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Spherical Mealybug Biological Centrol Program

In September 1983 farmers from a limited area in the southern
Valley discoverced 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 secretion:s also cause dieback of smaller limbs when
the insects are abundont. Valley farmers had sprayed heavily
with little success and some resorted to pY)ling up their trees
while others cut off all the main limbs in the erroneous hope

that new sprouts would be uninfested.

The Jordan AID Mission approved contingency funds to bring in a
biological control consultant, Dr. Dale Meyerdirk, USDA
scientist from Riverside, California. Meyerdirk and JVASP
Entomolcqgist, Dr. Robert Harwood, 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 explozive development. Spread was
rapid, even though temale mealybugs are wingless and travel by
crawling or by hitchhiking on intested plant material or on the
feet of birds., Clearly the whole Valley citrus industry, sone

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 marginally 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 areas
where spherical mealybug occurs to collect natural enemies and
bring them to Jordan. He also showed JVASP staff how to rear
mealybugs in the laboratory on potato sprouts or Japanese
pumpkins, and on tnese to produce caged natural cnemies for
collection and field release. logistical and budgetary plans
were developed, with an estimated three 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 Zizyphus, a widespread native 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 areas fer introduced parasites since these trees

would not be sprayed by farmer:s.

Dr. Meyerdirk brought the first mealynrug 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 Apagyrus and a lLeptomatix wasp. By April 1984

released parasites were confirmed as established in the field and



later that summer about 3,500 parasites were recleased 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 biccentrol training in the United States. They became
fully responsible for 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 sevevral citrus orchards, where parasites were
released, the pet is no longer of any commercial importance. 1In

all areas parasites multiplied naturally in the field and

dispersed tc other infested aveas. 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

84
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informed and Extension Agents must help spread the word.
Farmers must come to realize the Zizyphus trees are an
impertant reserve for mealybug parasites that shovld not be
sprayed or cut down. The Ministry must end its mealybug spray
campaigns that are intended 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 program and local women have been
trained to keep it going. The practice is environmentally
sound. A threatened major resource is safe. Perhaps most
significantly, the principles learned can be applied to other
prouwlems. Spider mites and scale insects on citrus, and spider
mites in plastic houses, are under study in Jordan for further

hiocontrol programs (Harwood 1986).

WID/CID 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 towar.d determining their needs,
appropriate assistance and resource, diet, and response potential

for deployment of wonen extension agents in the Valley by MOA.

She found that agricultural wage labor was what most women did
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in the Jordan Valley, suffering the associated social and

family stigma in so doing. Nonetheless, family economics scemed
to be thie deciding factor in female field employment which was
already being threatened by male Egyptian migrants. Seqger
discovered that nost women laborers were poor and paid little for
strenuous hard work. More sophisticated farm jobs involving

mechanization were taken by men.

The outlook for the engagement and deployment of women extension
agents by MOA was not bright, according to Seger.  She felt
recruitment would be difficult and not acceeptable among families
of female university graduates. While women and girls had been
successful in agricultural research, the working conditions in
the latter were far better than the extension 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 nceds 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 deployment of women extension agents for

field work in the Jordan Valley during the life of JVASE.

University of Jordan Student Outreach Program

The faculty of Agriculture at the University of Jordan had been
involved in basic agriculture, research, and teaching, and had

little to do with extension, outreach, and technology transfer.
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Althongh bhasic research supported applied research and extension
done by thre Ministry of Agriculture, the University's lack of
involvement in extension 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 100-hectare agricultural farm in the Jordan Valley
for its Bachelor of Science in Agriculture seniors. The students
learned a wide variety of agricultural skills both within and
outside their specializations. Unfortunately, all those skills
were learned on the farm nnder "classroom conditions". The
students were not exposca to the real problems on neighboring
farms, where farmers, agribusinesses and other organizations and

professionals were faced with daily technological problems.

Lack of linkages to the farmers and other agricultural people
not only deprived students and faculty of practical knowledge
and experience, but it denied the farming communi“y a link back
to the university. & proposal was funded by JVASP to involve
the Faculty of Agriculture (University of Jordan) in extension,
outreach, and technology transfer to private farms and public
and private .qgricaltural organizations and their management
through a student itern program with full faculty and

technician support.

The projcct built upen the Faculty of Agriculture's existing
senior year practicum at the university farm in the Jordan
Valley. Students were assigned interactive roles with selected
cooperating farmers and other agricultural entities in the nearby

communities for one semester. Students reported to their
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sponsors and university specialists on technical matters related
to improvement and/or realities of operation. Students resided
at the dormitories at the university farm. During their
internship, the students were provided a small stipend, which
covered transportation expenses and lunches. The program was
opern to hoth seniors and qualifying postgraduates. Cooperating
farmers and other public and private sponsors were recruited by
the university. Most of the farmers were commercial (as opposed
to subsistence) types.  On the cooperator's farms and other
workplaces students learned first-hand about the daily nanagement
of agricultural operations.  The scudents participated in farming
and organizational decisions as well as farm work, planning,
management and daily activities. Through the internship thes
students gained skills and eronerience that would benefit their
professional futures. The students were supported by faculty and
staff members who were available for specialty consultations

and the rescarch laboratories at the university. JVASP played a

strong role in the execution of the project (Cummings 1987).

University of .fordan Sub-Contract

Under USAID requlations, Washington State University entered
into a sub-contract with the University of Jordan in 1984 under
which JVASE could request certain interventions by university
faculty, staft and facilities based on agrecd-upon fee
schedules in order to maximize 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 Consultation and Technical Services and



Studies (CCTSS) at the University of Jordan.

The sub-contract and the variety of services and activities
associated with it became a very exciting aspect of JVASP.
University of Jordan poersonnel were called on for field
advigsory work with vegetable crop research programs, frequent
instruction during the weekly extension (and research) training
programs, collaboration in writing many extension fact sheets,
editing pesticide education video script in Arabic, conducting
a fruit and vine pruning tield day, executing the student
outreach program, and collaboration in writing a weed control

manual.

Services endgaaed at the university by the project included
special photographic techniques, printing of the weed control
manual, electron microscopy, and billing of special English

lanquage training.

The JVASP/University of Jordan relationship tended to stimulate
dialogue and cooperation between the Ministry of Agriculture and
the university, provided an additional source of expertise for
MOA rescarchers and extension workers, identified useful
scientific resources, and enlarged upon the continuing and
excellent ties between University of Jordan and Washington State
University, exemplificd in the scientific lecture series of 1987

delivercd by JVASE coientints and practitioners.
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Conclusions and Recommendations

Conclusions

The Jordan Valley Agricultural Services Project, funded by the
United States Agency for I[nternational Development between 1981
and 1988, achicved 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 exceceded by timely and effective deployment of 24
TDY personnel to complement resident scientists and
practitioners. The involvement of WSU area extension agents in
TDY activities enabled the maximization of TDY resources in field

and extension activities.

Commodity acquisitions through the -ioject served to develop and
cquip research and service laboratories at the Deir Alla rescarch
and extension center in plant pathology, plant virology,
entomoloqgy, vegetable and fruit horticulture, soil analysis,
tissue analysis, 1lrrigation and computer science. Field research
operations were enhanced by the provision of rototillers,
cultivators, transplanter, shredder and spray equipment. State
of the art audio/: sual 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 JVASP 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 employecs totaling 9% person months. Academic and short
term training was actively complemented by in-service education
associated with weekly T&V instruction and several effective

short courses,

Additionally, the project supported a number of useful projects

and activitic: including the Student Cutreach Program, the Women
in Agriculture Study, the Spherical Mealybug Biological Control

Program, the ELISA Sub-Project, and the University of Jordan

Sub-contract.

The Jordanian Ministry of Aqgriculture likewise complied with
their project commitments to a substantial degree. The project
was staffed by 11 M.Sc. and 4 Dip. Agr. researchers, 12 research
associates at the B.Sc. level, 15 B.Sc. extension agents, and
numerows support staff and laborers. An administrative corps of
3 peorsons gave leadnrship to the MOA side of the project
operations.  Ph.D. level scientists were not permanently provided
to the project nor was a cadre of extension subject matter
specialists deployed to the Jordan Valley. That shortfall is
attributed to the lack ot qualified personnel in Jordan and not

to the withholding of MOA 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 opecrating budget 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
rescarch and extension center in the Jordan Valley. 1Its
research sites and facilities were fully developed and operating
at project end, and its laboratories were equipped with state of
the art scientific equipment. An organized research program was
recurrent and relevant to Jordan Valley farmers' needs in soil
sclance, integrated pest management, irrigation and plant

production.

A well-trained and equipped extension service was developed by
JVASP which ultimacely numbered 15 ecxtension agents. Those
agents 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 comprebensive
exhibitions and field days. They conducted an active farmer
demonstration progran, averaging 60 demonstrations annually, and
utilized 4% 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 rescarch 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 Vallev. 1In turn, the
productivity of the Valley has been enhanced in the supply of
agricultural commodities for local consumption and export.
Market constraints were creating some difficulties at project
end and the USALD Mission was progressing in its intention to

mount a comprechensive 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 rescarch, service, and extension activitics

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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Lastly, 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
ecducation 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

The ELISA Test for Plant Disease Detection
Laru g bl (&1 0¥ Jo St i500Y1 and

The plant virology laboratory at Deir Alla di-
agneses virus and virus - like disease problems on
crops in the Jordan Valley. Enzyme linked im-
munosorbent assay (ELISA) is an important
method used to detect viruses in £lunts and anim-
als. ELISA can also be used to detect diseases
caused by some bacteria, mycoplasma, and fungi.
Itis a relatively simple test that produces quick re-

ool Me oo 3 Lol (a1, 505 0y i
oAl Ladtll Gl ¥y Loy il Lal, !
5201 gyl « 0¥ g3l 3 sealadl o duy il
Sl 3 g il Jo CidSH 25,k (ELISA)
e il Tl 03a Jlaniad (Sasy LS 2bilpually
Shobilly Lo sySllly LSl s 11 a1 ey

8058 Lazyen £l lans Ll Sa Lo g a3

sults and is highly reproducible.
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The recommended contro! of many diseases on
crops in ihe Jordan Valley is by the use of virus-
free plants. ELISA can be used to check seeds,
pfant buds, and tissues for the presence of virus
and virus-like organisms. This method is used
routinely in some plant certification programs to
eliminate virus diseases. Meristem cuituring or
shoot tip grafting is a procedure used in cerlifica-
tion programs of many crops.

ELISA has became an important tool in such prop-
agation practices. With the ELISA system, itis now
possible to identify certain viruses on trees in two
or three days. ELISA is a uselui tool in plant
quarantine programs to prevent the introductior: of
new diseases not found in Jordan.
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The plant virology laboratory at Deir Allais the only Jaaidy H¥ 3 eyl Ga dwuagyll Ye oo dhaa jaias

one of its kind in Jordan. ELISA has been used in Jaalall 3 Loball Galeyl Je citSU 100 sk
Jordan for plant disease detecticn for the foliow- LI
ing crops: barley, beans, citrus, corn, cucumbers, )

melons, squash, tomatoes, and wheat. spbiadl LA M laaead) (Llyalill pautl]
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Prepared by:
Dr. Mani Skaria
Washington State University/USAID

Willlam P. Ford
Washington State University; USAID

The Jordan Valley Agricultural Services Project (JVASP) is tunded 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 is the

Chief-of-Party and Mr. Mazen Khassawneh is the Director of JVASP.
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Plant Protection

JVASP02-87

Plant Protection Services Available at the Jordan Valley
Agricultural Services Project
Sleoaddl g g ychio § Auldall asud
oYl galg 3 sl 3l

Commencing in 1981, the Jordan Valloy Agricultu-
ral Services Project (JVASP) has developed at
Deir Alla and throughout the Jordan Valley a mod-
ern agricultural research and diagnostic capability
along with an active Extension Service. This effort
is responsive to farmers and farm problems in the
region. A number of scientists and advisors are
permanently based at the Deir Alla station, sub-
stations, and nine Extension offices.
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JVASP Administrators

The plant protection group has three rnodern,
functional laboratories at Deir Alla. They are: plant
virology, plant pathology, and entomology.

These Iaboratories will serve research neads as
well as the diagnostic needs of Jordan Valley far-
mers. Below is a short description of these labor-
atories.
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Plant Virology

The Plant Virology Department diagnoses virus
and virus-like disease problems and their control
on crops in the Jordan Valisy. Research is con-
ducted on the o~currence, spiread, and severity of
virus diseases on vegetables, cereals, and citrus.
Disease diagnosis training is also held for Ministry
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
new foundation blocks at Deir Alla and Wadi
Shueib. Disease detection aids have also been
developed for the Extension Service.
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Plant Pathology

The Plant Pathology Department at the Deir Alla
experiment station consists of a plant pathology
laboratory staffed by three plant pathologists. A
supplemental laboratory is located nearby at
Dahret Alramel. This laboratory is staffed by two
additional plant pathologists. Both laboratories are
supervised by a research coordinator, located at
Deir Alla. The Deir Alla group functions as a sor-
vice organization and carries on a disease re-
search program for crops grown in plastic houses
and in the field throughout the Jordan Valiey. The
principal crops include: eggplant, cucumber,
tomato, potato and squash as well as citrus,
peaches, grapes, bananas and strawberries.
Other crops prone lo various diseases in the valley
are peppers, minor vegetables and various
ornamentals. The Dahret Alramel plant patholog-
ists specialize in the identification of bacterial and
nematode disease problems of Jordan Valley
crops.

All services, including diagnosis and culturing of
disease specimens and control recommenda-
tions, are free 1o Jordan Valley farmers. Research
is conducted on Ministry of Agriculture farms.
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Entomology

The Entomology Department diagnoses insect
and mite pests on crops in the Jordan Valley.
Biocontrol of spherical mealybug is an imporiant
activity. This pestis a serious threat o 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-
trol programs unde: study include: spider mite and
scale insecls on citrus, and white fly and spider
miles on some vegetables in plastic houses.
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Insect Identitication

William P. Ford
Washirgton State University/USAID

Dr. Mani Skaria
Washington State University: USAID

Dr. Jack Altman
Washington State University/USAID

The Jordan Valley Agricultural Services Frq Ject (JVASP) is funded by the United States Agency

for International Developmeni (USA'D; and ynémented by Washington State University
through the Ministry of Agricultue / Jordan. JVASP's goal is fo increase the Jordan Valley's
agricultural productivity through esea:ch, services, and extension. Dr. David Youmans is the
Chief-of-Party and Mr. Mazen Khaszawneh 1s thr: Qireclor of JVASP,
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Plant Pathology

JVASP 03-87

Citrus Phytophthora Root Rot
(faadll) Sludaadl ) gia (bt ydyms

Phytophthora Root Rot is a destructive fungal
disease common wherever citrus is grown. Root-
stocks differ in their susceptibility with trifoliate
orange, alemoro, and sour orange the most toler-
ant. (Rough iemon, Cleopatra mandarins and
Sweel orange root stocks are the most suscepli-
ble).

Symptoms:

In the Jordan Valiey gummosis on the trunk is one
of the most visible symptoms. When feeder roots
are affected on susceptible root stocks the root
cortex turrs brown and soft and separates from
the stele (the outer portion of the feeder root
sloughs off easily).
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Management Guidelines:

Once the problem has been diagnosed as
Phytophthora, certain management strategies
can be tollowed. These include improving soil
drainage, allering irrigation practices, applying
chemicals or replanting with tolerant rontstocks.
Because Phytophthora problems are often
contined to certain areas in the grove it may be
possitle to reduce disease levels by improving
drainage only in those araas. Tile drains may be
appropriate in areas with hardpans or other
impervious layers. They will increase the volume
of roots that can penetrate soil by draining water
that is perched on the pan. lrrigation schedules
should be designed to insure that the grovelis not
overirrigated and that the soli does not remain
saturated for a long period of time. The soil
should b= allowed to dry sufficiently between
irrigations to encourage root growth without
stressing the trees enough to affent yields. (If
possible, alternate-middle irrigation may be used
to increase the soil drying time without unduly
stressing trees). If the problemis a large scale one
and cannot be corrected in any of the above ways,
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installing a ditferent irrigation system may be
necessary. Mini-sprinkier systems  are
recommended because these systems can
control water delivery very accurately. (The use of
evaporation tables allows growers to add only that
amount of water which the tree will use at any
giventime). This reduces the length of time the soil
is saturated. By regulating the time interval
batween irrigations, both depth of rooting and
length of time the soil remains saturated can be
controlled. If areas of the grove are highly " ./ested
and need to be replanted, soil fumige 1on, with
methyl bromide, vapam or other fumigants should
be used after the old trees are pulled. This
procedure should reduce root rot due to
Phytophthora and zliow the young trees to
become established before being attacked by root
disease fungi. Fumigation will also control
gummosis, nematodes, and weeds.
Non-fumigants can be applied to trees through
drip or sprinkler lines. Ridomil, a new systemic
chemical which has recently beenreleased for use
on bearing citius, helps control root rot when
delivered through irrigation lines. Because of the
expense, however, it would be uneconomical
except when root rot is severe, Phytophthora
Populations are very high, and other means of
control are not acceptable. Alliete, another new
systemic chemical often used as a foliar spray to
control root rot, has been released in some citrus
growing areas. When replanting trees, choose
rootstocks that are tolerant to Phytophthora if
Possible. Sour orange, Trifoliate oronge and
Citrus macrophylla are all higk'y tolerant, Troyer
cilrange is somewhat tolerant. Rough lemon,
sweet orargs and Cleopatra mandcrin are all
suscertible. Several new rootstocks may be quite
resistant to Phytophthora rool rot. These include
India lemon, Yuma ponderosa lemon, Schaub
rough lemon, Swingle  citrumello (4475
citrumello), C32 and C35 citrange. Phytophthora
root rot is a disease with the potentiel 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 controlied effectively,
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Summary of :orrective action for Phytoph-
thora root rot: 1) Increase irrigatior intervals.
2) Switch to alternate middle irrigation or a diffe-
rent irrigation system. 3) Install subsvii tile where
feasible.

Precaution:

Keep citrus grafts above the soil line. In the Jordan
Valley grafts below or near the soil line have been
found to be prone to Phytophthora sp. and gum-
mosis. To reduce damage due to Phytophthora
on older trees - de not mound ssil around the
trurks. To avoid or reduce damage in new plant-
ings (or replacement plantings), plant the graft at
least 20 cm above the soil line.
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India lemon, Yuma ponderosa lemon, Schaup

rough lemon, Swingle citrumello, (4475 citrumello)
C32 and L35 citrange.
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The Jordan Valley Agricultural Services Project (JVASP) is funded by the United States Agency
for International Development (USAID) and implemented by Washington State University

e LEATES (1 Amu A
)
Wilig

through the Ministry of Agriculture / Jordan. JVASP's goal is {o increase the Jordan Valley's
agricultural productivity through research, services, and extension. Dr. David Youmans is the
Chief-of-Party and Mr. Mazen Khassawneh is the Director of JVASP.

So ol ey (USAID) J gl elad W QS a1 AV 1 e Jpas G0 ¥0 saty 3 el slaaddl ¢ g ,ute
sy 3 Tali¥) 5yl gy ndl Fim Congny ooyt 3l Sl IS e iy Shiuily Y dasla Jui
Srll s S g asis 5 Sl g st Fia e gy el aLB Yy Badb NS Ge ullS py Y)Y

¢ aemald s Tylad 53l (S pe¥t

et 1A s K



Plant Pathology

Cucumber Powdery Mildew
Sl e (BaSall ALl 4By

Powdery Mildew is a serious disease of cucum-
bers grown in plastic houses in tha Jordan Valley.
The disease is found mainly on expand:d (older)
cucumber leaves and on stems of plants. Yields of
infested plants are reduced due to premature
foliage loss. Severe leaf infection may account for
reduced quality as well as smaller fruits. The fun-
gus is first noted as small round whitish spots on
leaves and stems. The spots enlarge and
items.

powder appear on the upper leaf surface of the
o'der leaves. However, in the Jordan Vallev pow-
dery mildew may apoear first on the lower surface
of the leaves. Younger leaves may be partially im-
mune. Spores or the leal surface are easily blown
by winds to nearby susceptible plants.

Causal Agent: Erysiphe chicoracearum.

JVASP04-87
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Powdery Mildew on Cucumber

Disease Decvelopment:

Heavily infecled leaves yellow tnen become dry
and brown. Extensive premature defoliation of old-
er l2aves occurs if the disease is not controlled.
Yield reduction from such dz!oliation is proportion-
al to the severity and length of time plants are in-
iected. Severe economic losses can occur. The
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fungus causing powdery mildew can ieproduce
under dry conditions. Higher humidity incieases
severity of the disease. Normally the disease is
enhanced during periods of heavy dew. However,
littie or no dew occurs in and around the Jordan
Valley Deir Alla experiment station. Yet powdery
mildew can and does become severe during the
spring and summer months.

Disease Management and Control:

Heailthy plants are less prone to infection. Plants
under nutritional stress generally develop pow-
dery mildew sooner than plants given adequate
nutrition. Cucumber cullivars Poinsett, Lemine,
Premier and Calypso have various levels of resist-
ance to powdery mildew. Varieties grown in the
Jordan Valley that are tolerant to powdery mildew
are: Mobis, Darkobello, and Floramore.

Even if selecled varieties of cucumbers show
tolerance, economic control is primariy chemical.
However. under moderate to heavy disease, spe-
cific fungicides are recommended. Bayleton
(Triadimefon) is an excelient powdery mildew fun-
gicide and works by means of a protective and
curative action. Even if the disease is fully de-
veloped, it is controlled by er dicative action.
Other tungicides recommended for powdeiy mil-
dew control in plastic houses in the Jordan Valley
are: Bayhidan, Saprol, Impact, Afugan and Calixin.

All sprays should be applied on a preset spray
schedule before 10:00 a.m. and after 5:00 p.m.in
the Jordan Valley to avoid phy :otoxicity on cucum-
ber foliage. Phytotoxiciy may occur during the
hottest part of the day, 10:00 a.m. - 3:00 p.m.
Sometimes the use of alternative fungicides may
avoid the development of resistant strains of the
pathogen.
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Plant Pathology

Citrus Dry Root Rot
Sludandl jedad Sladl b all (&,

Dry Root Rot: is probably caused by Fusarium
and other secondary pathogens. All common root
stocks are susceptible, including trifoliate and
Troyer citrorange (which are fairly resistant to Phy-
tophthora). When irrigating, direct water away
from the trees so that the crowns are protected
from the water. If snrinklers are used the water
should be directed away from trunks. Avoid injury
to crowns and roots.

Damage starts in larger roots and then spreads to
the trunk. The bark shows dark moist decay, which
can dry and then adhere 10 the trunk. Wood below
bark is hard, dry, and grayish brown lo purple.
There is generally no gummosis with the disease.
Once the crown is girdled the tree collapses. injury
can follow Phytophthora, other crown and root
damage, or an overdose of fertilizers, herbicides,
or nematodes.

JVASP 05-87
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Disease Management and Control:

1) Good orchard management, especially careful
irigation. Do not allow soil around tree crown
and roots to remain saturated for long periods
of time. Protect crowns from water. When us-
ing sprinklers direct water away from trunks.

2) Avoid injury to roots and trunk - be carelul
when applying fertilizers, herbicides and other
pesticides to avoid phytotoxicity and injury.
Follow pesticide labe! instructioris. When re-
moving weeds or sucker shools avoid injury to
the lower trunk, crown, and feeder roots.

3) Try to take early action and check for signs of
Phytophthora gummosis. Clean up trunks and
spray or paint Ridomil on the trunk.

4) If roots around crown are wet and decaying,
expose crown region and dry. Prune tree skirts
and remove soil from the crown region. Correct

soil drainage around infected trees.

~

5) Remove trees that are unproductive due to se-
vere infection and replant following the above
management guideiines.
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Plant Pathology

Citrus Virus and Virus - like Disorders
| ERYD-V-EN | uL:. lales g ul e

1. Xyloporosis:
introduction and Field Symptoms:

Xyloporosis is a serious disease problem on citrus
in Jordan. In the Jordan Valley the symptoms are
gvident only on tangelos and mandarins. Other cit-
rus types could be carriers of this disease whicnis
caused by a virus. Chlorotic foliage and appear-
ance of gummy spots when the outer bark is
shaved off above the bud union are reliable means
of field diagnosis. The sour orange root stock will
not show gumming or pitting. On older trees, the
usual symptoms are retarded ginwith, wood pitting
as well as chlorotic foliage. Zultivar Yousel Eftendt
is highly suceptible to Xyloporos.s.

Control:

1

~—

Avoid susceptible root stocks such as sweet
lime, tangelo, mandarin and C. macrophylia.

2) For Jordan Valiey conditions. the best control
is to use virus-free mandarins and tangelos on
sour orange root stock.

3) Use sterile tools in budding and pruning opera-
tions.

Eradicate infected trees from the orchard.

2
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2. Psorosis:
Introduction and Field Symptoms:

Ditferent forms of Psorosis symptoms have been
observed on sweet oranges and grapefruit in the
Jordan Valley. Symptoms observed have been
scaly bark on trunks and oak leaf pattein as wel as
ring spots on sweet orange and grapefruits.

The most striking symptom s the scaly-bark inold
plantings in Adassiyeh and Mazareh regions of the
Jordan Valley. The scaling on the stem and/on
branches are usually dry and irregular. These
plants have all shown dicback of the branches.
Gum may or may not exude from the lesions. The
initial bark-scaling would look like a large pimple.

Control:
1) Eradicate intected trees from the orchard.
2) Do not use buds from infected urchards,

3) Use virus-fiee buds.

4) Use sterile tools in budding and pruning opera-
lions.
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3. Exocortis:
Introduction and Field Symptoms:

Citrus Exocortis is a disease problem caused bya
viroid (naked RNA). The disease causes dwarfing
of trees, bark scaiing, and splitting. Infected
lemons in the Jordan Valley show vertical splits,
dropping leaves as well as vein and petiole crack-
ing. Some lemons grown on Palesline sweet lime
in the Ghor Safi show vertical bark splits. These
bark splits later fill in with new bark growth under-
neath. There are some Elrog citron in the Jordan
Valley (at Deir Alla Station) that show excellent
symptoms of leal rolling, vein and petiole necrosis
and corking.

Control:

1) Use sterile tools in budding and pruning opera-
tions.

2) Avoid susceptible rootstocks like trifoliate,
rangpur lime and Palestine sweet lime.

3) Use virus-free buds.
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4. Stubborn:
Introduction and Field Symptoms:

Stubborn is a disease caused by Spiroplasma

citri and is transmitied by leathoppers. The in-
fected trees produce lopsided fruits, witches’ -
broom, and small, upright twigs, and leaves.

In the Jordan Valley the disease has been
observed on sweet o1anges, grapefruit, pummelo
and mandarins. Control is by the use of disease
free buds.

Prevention of New Diseases:

Tristeza virus and greening (caused by mycoplas-
ma) have not been found so far in Jordan. Strict
quarantine controls should be enforced to preverl
enltry of these two pathogens into Jordan.
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Plant Pathology

Downy Mildew of Cucumber
Sl e gk 31 Galall o

Causal Agent:

Pseudoperonospora cubensis

Downy Mildew of cucumber occurs regularly on
cucumbers grown in plastic houses in the Jordan
Valley. Symptoms may be severe or mild depend-
ing on the environmental conditions and on the
varieties grown. Generally all cucurbits are

affected by the same species. P. cubensis but
strains of the pathogen may exist.

Downy mildew can reduce yield, fruit quality, and
alter harvesling time. If plants are severely in-
fected at an early stage of giowth, plants may be
killed. Leal infectior can result in a decline in
photosynthate {food production) in the plant. Leaf
symiptoms on cucumbers in the Jordan Valley
appear as brilliant yellow angular infested leaf
areas on the upper leal surface. Spores and myce-
lium are produced in duller yellow angular spotson
the lower leaf surface. The pathogen can be
spread by spore movement in late morning to
noon by wind, moving air in the plastic houses or
by mechanical means during picking or handling.
The discase is mechanically transmitled by first
picking infected plants and then by picking healthy
plants.

Spores (sperangia) can germinate in 4-7 dayspro-
ducing a germ tube that genetrates the host result-
ing in new angular bright yellow leaf spots.
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Control and Management Guidelines:

Coritrol of downy mildew is achieved by the use of
resistant or tolerant varieties and/or tungicide
spray programs. Both controls are heing evalu-
ated at the Deir Alla Experiment station in the Jor-
dan Valley. When resistant or tolerant variclies are
used, fewer fungicide spray applications are re-
quired. Spray programs for downy mildew are
effective when initiated before the first sign of the
disease appears. Once the disease occurs in a
planting in a plastic house it becemes more diffi-
cult to contro! with fungicides.

Spray programs should be iniiiated as soon as the
nistirue leaves appear. When night-time tempera-
tures are between 12.5°C and 24°C and the rela-
tive humidity is above 95%, conditions are ideal
for infecticn.

Since recommended spravs and varieties may
change annually, your Extension agent or the pest
control research supervisor at the Deir Alla station
should be consulted for current information.
Preventative sprays recommended for downy nil-
dew are: Remeltin. Zineb, Dithane M45, Anthra-
col, Trimitox!, and Meceram blue.,

Eradicant sprays recommended for downy mildew
are: Remeltin + Sandofan, Anlracol -+ Sandofan,
Alliete, and Daconil.

Tolerant cucumber varieties recommended in the
Jordan Valley: Darkobello, Merage, Madaba,
Sahara, Amoun, Mobis, and K1700.
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Horticulture

Producing Tomato Seed ir: Jordan
031 @ 8, 9uadl 5 9ha LI

Introduction:

Because tomatoes are self-pollinated, they are
one of a few vegetable crops for which seed can
be collected by the commercial grower. This pol-
lination characteristic will produce a uniform seed
crop of the desired cultivar.

Afew precautions must be observedto assure that
quality seed will be produced. Seed should be col-
lected only from plants completely free of virus dis-
ease and relatively free of other diseases. Avoid
plants with nutritional disorders. Seed should be
collected only from tomato fruits that are growing
on plants at least 20 meters from tomato plants of
a different cullivar. Seed should not be collected
from F, hybrid cultivars. Fruits from which seed is
to be extracted should be fully ripe. It is best to
allow fruits to turn completoly red while still
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.
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Procedure for Seed Extraction:

When only a small amount of seed (1/2 kg)istobe
extracted, it is easier to cut each Iruil, squeeze,
and scrape the jelly-like-pulp and seed inlo a con-
tainer. Discard the skin and solid flesh (sce
Figure 1). For large quantiiies 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 sced and pulp or crushed
tomatoes shouid be placed in a warn, location (25-
30 C). Allow contents 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 o add is 1% to 2% of the volume of ferment-
ing rnaterial. The acid helps in the further break-
down of the pulpy material around the seed. Arler
the hydrochloric acid is added, the pulp should be
stirred briskly and aflowed to ferment for an addi-
tional 24 hours. Then the liqud and pulp should be
separated from the seed.

When the final seed separation is to be made, stir
the pulp vigorousty This will aliow the heavy viable
seeds 1o separate from the pulp and seltle to the
boltom of the container. The container of pulp and
seeds should be allowed to settle for a few mi-
nutes. FPour, dip or siphon off as much of the liquid
and pulp as possible from the container.

The centainer with the seed inside should be
three-quarters filled with clean water and stirred
thoreughly to wash the seed. After the seed has
beer: allowed to settle, remove the liquid agair.,
Repeat this cleaning 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.
Once dry, the seed can then be separated and
packaged. Treat the seed before planting witn a
fungicide.
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Figure (1): (V) J—=ui
Extracting a Small Amount of Seed from Tomato: 133l 5 e S S LaMat FHR
A) The fruit is cut open and the seed with aslittle

Lo Ly hual) ol Ll Laiily 5 peill aais ()
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B) Place a loose cover over the container. Allow bt Vo £ 5al il dyiyy cilyellaiy ele I s ()
pulp and juice o fernient for 4 to 7 days. If Ge 7Y =V &y (HOL) [aala Cilisy LS jadid
needed, add 110 2% by volume of hydrochloric b O L3 Jais LS RUSVEGA LRy AU | PO
acid (HCI) to help break down the pulp. Lt

C} Rinse the seed several times in cold water, b ela Sy sae Lyl Jois (c)
D) Place seed on an absorbent surface to dry.
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Horticulture

Producing Fennel in the Jordan Valley

JVASP 09-87
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Introduction:

Fennel (Foeniculum vuigare) is grown in Jordan
primarity for the swollen leaf basis which is used
for salads . cooked as a vegetable, pickled, oras a
flavoring ingredientin soup. The young leaves and
the seeds of fennel are also used as a herb for fla-
voring, and in some medicines. Fennel is tolerant
to a wide range of environmental conditions. The
plant prefers lower temperatures iniits early stages
of growth. Ther: as fennel progressesin age, it re-
sponds betler to increasing temperatures. In the
Jordan Valley it is generally grown as a winter
crop. Consumers need to be educated on the
many uses of fennel fo increase demand.
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Varieties:

More research needs to be conducted on the
adaptability of fennel varieties in the Jordan Val-
ley. Varieties currently available are: Latina, Zefa
Fino, and Zefa Tardo.

Soils and Fertitizers:

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 fenne! seed!-
ings. Nitrogen fertilizer should e applied 3 to 4
weeks after transpianting. 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
15crm. rows. The seeds are spaced 1-3cm in the
row. lrrigate seedbeds immediately after planting
and then every 4 to 5 days depending upon weath-
er and rainfall conditions.

Fennel seedlings are transplanted when they are
5-8 cm high which requires about 4 10 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 a2gain im-
mediately after setting plants in the field. Irrigate at
weekly intervals depending upon weather and
rainfall conditicns.
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Weed Control:

No nerbicices have been approved for fenne! in
Jordan. If the field is free from weeds when the
plants are set out, weeds in transplanted fennel
can be controlled by timely cultivation and hand
we~ng. Cullivation should be frequent to kill
wec.is while they are still small. Cuitivation or
hoeing should be shallow near the fennel to avsid
root injury. Some hand weeding is also required
for the seedbuds.

Insects and Disease:

Aphids and powdery mildew could be problems
with fenrel. Insect and disease control recom-
mendations can be obtained from your Extension
agent or Piant Protection Services departments of
the Jordan Valley Agricultural Services Project.

Harvesting and Marketing:

Harvesting is begun 80 to 100 days after trans-
planting. Fresh fennel is usually harvested from
January through March, depending on the plant-
ing date. Harvest when the swollen leaf basis is
well developed, about 10 to 14 ¢m in diameter.
The plants are cut from the roots with a sharp knife

and the outer leaves with dirt on them are re-.

moved. Fennel will stay fresh for approximately 7
to 10 days without refrigeration depending upon
weather conditions and about 20 days with refri-
geration. Yields vary from 600 to 1500 kg/dunum:.
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Plant Pathology

Mosaic Diseases of Squash
0¥ b gSI elaaly 50 31y

Mosaic diseases are by far the most crucial limit-
ing factor in squash production in the Jordan Val-
ley. Fruits produced 7 days after infection are not
marketable.

Symptoms:

Initial symptoms are mild mosaics followed by
raised green blisters on both leaves and fruits.
Eventually, filiform ieaves will develop. Fruits, if
set, are severely deformed and not marketable.
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Squash infected by watermelon mosaic virus

Epidemiology:

Mosaic diseases are caused by one or more of the
following viruses: Waltermelon mosaic virus-2
(WMV-2), Zucchini yellow mosaic virus (ZYMV),
and Cucumber mosaic virus (CMV). In the Jordan
Valley WMV-2 and ZYMV are the mos! common
ones. CMV is only encountered in the colder
periods of the growing season. All cultivars are
equally susceptible to these viruses. The disease
spreads rapidly and builds up to epidemic levels in
the Jordan Valley during August to October and
January to February.

Control:

Reasonable control can be achieved by intercrop-
ping corn. pepper, and or'eggplant at the fourh
row. In the Jordan Valley, squash planted during
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Horticultura

Physical Properties of Processing Tomatoes ‘#J
L Laill 3 gaall Ll il palladdl

Introduction:

The physical properties of the tomato fruit playsan
important role in choosing a variety for processing.
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 quality 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 vield 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-
tion, firmness, ease of detachment, calix absence,
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 characteristic is a re-
sult of thick-walled strengthening celis in the fruit
skin. Tomato {1uits 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 ficld in a healthy
condition while later developing fruits mature. This
would make plant-destructive, or one time mecha-
nicat harvesting of the crop possible.

Ease of Detachment:

The ease with which the Iruit detaches from the
vine reduces harvest losses. Ease of detachment
also aids in the mechanical harvesting piocess in
separating fruits whiie handling a ninimum
amount of vines.
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Calix Absence:

The prese ice of the calix and any other vegelative
partof the plant with the fruits will increase the dis-
count percentage at the factory. Therefore, fruits
free of the calix add to the farmers income while
beng more acceptable at the factory.
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Shape of Fruit:
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f..¢rage Fruit Weight:

The average fruit weight of processing tomatoes
vanes between 50-150 grams. Fruits of less
wetght will be discarded during the carly proces-
sing stage at the factory Heavier fruits should be
culled prior to shipment triecause of the damage
caused by the large surface area and mcreased
pressure aganst these fruits. Varieties which pro-
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Soil Science

Soil Chemistry and Soil Analysis Services
Available at Deir Alla in the Jordan Valley )
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Agricultural land in the Jordan Valiey is the resuit
of thousands of years of erosion. Most of the soils
in the valley are alluvial in nature. This makes
these soils quite variable in physical and chemical
characteristics. The amount of annual precipita-
tion is higher in the northern end of the valley, and
decreases southviard, while soil salinity increases
as you travel soutt.. Nutrient deficiencies or exces-
ses include: phosphorus, potassium, calcium,
magnesium. and other elements. Most soils of the
Jordan Valley are calcareous.

Commencing in 1981, Jordan Valley Agricultural
Services Project developed at Deir Alla, a modein
agricultural center with research and diagnoslic
capabilities The soil chermisty faboratory con-
ducts analyses for: salinty, pH, phosphorus, and
potassium. Other analyses ere conducted when
needed Quably of irrigation water can also be
analyzed at this laboratory. The scientists in this
department conduct research on nutritional re-
quiremen.s of crops and investigate other soil re-
Ltied problems in the Jordan Vailey.
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Farmers requiring soil anaiyses or information on
soil problems and recommendations can conlact
their Extension Agent or the soil chemistry labora-
tory at Deir Alla. Their request is recorded and a
sampling date is assigned.

Soil sample preparation Jualll )i olaas jeaas
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The soil sampling method depends on the crop
being grown. For citrus and other tree crops, two
separate composited samples are needed for
each sampling aiea. Each sample is represer.ied
by twelve to fifteen sub-sampies. One composited
sample is taken to represent the soil below and
around the cancpy of the trees while the second
composited sample is taken from between the
trees. These two composited samples may repre-
sent5to 10 dunums. Samples are taken to adepth
of 0-30 cm using soil tube probes. The sampling
pattern for collecting the sub-samples is illustrated
in Figure 1.

Soil samples for vegetables should be taken two
months prior to planting, but after the field has
been plowed foliowing the previous crop. This will
allow time for the soil analysis to be completed and
the appropriate fertiizer recommendations to be
dispensed prior to planting. In plastic houses, two
separate composited soil samples are needed per
house. Usually each house covers an area of ab-
out 0.5 dunum. The depth of soil sampling should
be approximately that of the plow depih (0-30 cm).
Each composited sample may represent 12-15
sub-samples. The sub-samples should be col-
lected in an «S» paltern, at random interv-i~ (see
Figure 1).
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Figure 1 - Example of two differant «S» sampling
patterns used in collecting soif samples from plas-
tic houses or the field.

Taking soil samples during the growth of a veget-
able crop is not recommended, unless a problem
deveops. Resulls of analysis of samples taken
from areas where fertilizers are applied tnrough
drip systems can be misleading.
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Whnen taking soil samples, clean plastic bags and
buckets should be used. Plastic bags should be
labeled using felt markers. The bags should be
tied to prevent contamination anu/or spillage. Soil
sample collection forms should be filled out and
sent with the samples to the lahoratory. This form
will provide a field map with sampling sites, in-
formation on the nature of the crop, fertilizer prog-
ram, type of irrigation system and other pertinent
information. In the laboratory, the samples are
prepared and the appropriate soil chemical analy-
sos are performed. Based upon the results
obtained, recommendations for fertilizer and other
management practices, are given. This informa-
lion is provided via the Extension Agent on a spe-
cial soil analysis report. The Extension Agent will
then deliver and discuss these results with the far-
mer.

Itis recommended that in tree crop orchards a soil
analysis be conducted once overy 2 years. In
veratable crops, obtaining a soil analysis once ev-
ery yearis preferablo.
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Horticultura

Part|
Growing Asparagus in the Jordan Valley
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Introduction

Asparagus is a perennial vegelable 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 plait consists of three main
orgarns: an underground crown, shoots, and rcots.
The shoot and root buds are formed from the
crown. As new shoots and new roots are succes-
sively produced from the edges of the crown its
center gradually deteriorates. By the timie thi. plant
is three years old the crcwn will have separated
into three to rnany 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. Cutling of the spear
brings about a hormonal response that permits
another spear to be initiaied 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
/> meters in height. The fleshy roots which grow
from the crown can become very extensive. They
may grow to as lorng as 5 meters and may grow 2
or more meters down into the soil. Small fibrous

JVASP 13-87
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roots are initiated a! 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 fond
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
uncutin a healthy, well cared for condition during
at least 4 '/, months if a good vrop is to be pro-
duced the following year.

Propagation

Asparagus beds are established in many ways in
various parts of the woild. The most common
method of propagation is with one year old
crowns. Scedis field planted in February to April at
the rate of 300 to 400 gms per dunum in rows ab-
uutone meter apart. The seedlings are allowed to
grow until the following spring when they are lifted
with a potato harvester or other Iifting device or
dug by hand. They should be stored in a shady
cool location and replanted to their permanent
tocation within a few days.

Asparagus is also direct-seeded into the produc-
tionfield, 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
andthe familiarity that most growers in the Jordan
Valley 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 in December 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 Mary
Washington or California 500W it is bestto plant 2
seeds per speedling compartment and remove the
weakest seedling when the plants have grown for
afew weeks.

Cultivars

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
lo resist root diseases called «Glen Smith's Mary
Washington» {(GSMW) could also be recom-
mended. Two hybrid cullivars developed recently
by the University of California especially for the
warmer area of thal state are UC 157 and Ideala.
ldeala 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
whichdoesn't produce seed. Seed of thelastthree
cultivars mentioned will ba 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 1o 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 and Fertilizers

Asparagus does best in deep loam or sandy loam
soil. The crop is tolerant of salt, but requires good
drainage. Because asparagusis deep-rooted and
long-lived, the soil in which it is planted should be
high in fertility and deeply worked. In soils of low to
moderate fertility, 10-15 kg/dunum of nitrogen,
along with other fetilizer 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 |l
«Growing Asparagus in the Jordan Valley».
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Honrliculture

Partil

Growing Asparagus in the Jordan Valley
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Introduction:

This bulletin is the second part of «Growing Aspar-
agusin the Jordan Valley». Part I, JVASP 13-87,
covers introduction, propagation, cultivars, and
fertilizers of asparagus.

JVASP 14-87
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Asparagus Spears

Planting crowns or speedlings:

Rows for producing green asparagus should be
about 1.5to 1.8 meters apart. For white asparagus
they needtobe atleast 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 depthis
necessary to get speedlings to the 20 cm depth.
The extra 5 cm of depth allows for the heignt of
crown and some soil falling into tha 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 wellif planted up-
side-down (see Part I).
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Figure 1 - Field worker placing crowns in furrow
SYsaalt 3 ol eds ke

After the crowns ur specdlings are planted  the
trenchis only paially covered with about 5to 7.cm
of soll. After spears begm to elongate., the trenchis
gradually filled. Cuttivation for filling the trench is
also effective in eliminabing weeds. Yrenches can
also he used tor the fnstimgation after the spears
have emerged. Because it is necessary 1o culti-
vate the whole planting, irngation needs o te by
furrow, spnnkler or drip ines installed at least 20
cm beclow the soil surface between the rows when
the planting 15 established

Care throuyh the first year:

Asparaqus  secdlings  cannot withstand  weed
compehtion. As cultivation for weed control be-
comes necessary. the trench s gradually filled
smothenng the small weeds i the trench. The
asparaqus planting should also be irngated cach
10 days dunng hat weather. Asparagus does not
show symptoms of water stress but research has
shown that plant growth is drastcally reduced if
the planting doesn 't receive adequate moisture.

I December o, January after the old ferns have
yellowed the planting should he disked or roto-
vated shallowly to ncorpotate the old fermns into the
soil. Just before new spews emerge in February
the plantirg should be cultivated hghtly and fur-
rows made: hetween the rows

Care during the second year:

Although there s limited cutting of aspatagus n
some long-season locations dunng the second
season, itis probatly best for the long-term health
of the planting to refram from any harvest during
the second year. The planting should receve ab-
out 6 kg dunum actual N plus any other fertilizer

Figure 2 - Spears of preterred sizes are indicated by arrows
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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 shouid be applied.

Care during the third season:

The fern should be disced or rototilled 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 in weed control,

Spears can be cut for 6 to B 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 and it will need to be harvested every day dur-
ing warm weather. Spears can be harvested by
grasping them at a point about 6 to 8 cm below
their tip .71 bending them. They will break off just
above the. issue that is 1o tough to eat. For fresh
market sales, however. it is best to cut them below
the soil suriace so that ubout 5 cm of «white» re-
mains on each spear. The tough white retards wa-
ter loss through the cut end of the spear and im-
proves storage.

Unless the weather is very dry, the planting is not
itkely to require irrigation during the cutting sea-
son. When the cutling season is finished, about 6
kg dunum aclual nitrogen and other fertilizer ele-
ments, if they are required, should be broadcast
on the planting. Asparagus does nol 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 seascn is the best
lime to apply fertilizer.

As soon as the cuiting 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 ieed 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. In winter when the
‘erns have turned yellow, the planting will 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 exceplt that the
cutting season canusually be extended to 1010 12
weeks each year. Cutling should he stopped early
if spears become noticeably smaller. The plants
will be destroyed if cutting is continued for too long
aperiod.

’eed Control:

Effective weed conlrol 1s 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 in asparagus but need to be tested in
Jordan. For current recommendations contact
your Extension agent or the Jordan Valley Agri-
cultura! 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 emerging 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 Ser-
vices department of the Jordan Valley Agricultural
Services Project.
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PLANT PATHOLOGY

Barley Yellow Dwarf Virus
pyiat! il sl (48 40

Barely yellow dwarf is an insect transmiied 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 based
on veclor aphids. They are: 1) PAV, transmitted by
Rhopalosiphum padi and Sitcbion avenae, 2)
MAV, transmitted by S. avena_e,S) SGV, transmit-
ted by Schizaphis graminum, 4) RPV transmitted
by R. padi and 5) RMV, transmilted by R. maidis.
All the above four kinds of aphids are found in Jor-
dan. The hostrange 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 Vailey whereas
durum wheat and barley are the ones grown in the
highlands.

Natural infection o! BYDV on wheat in the Jordan Valley.
BEN L il J readlt g (BYDV) ekt Laails Lot
Fleld symptoms:

Common symptoms include: stunting of infected
plants, yellowing of older leaves on wheats and
barley, and reddening oi older leaves on oats. The
older leaves tend 1o be brittle. The kinds of aphids
associated with the cereal crop is a good indica-
tion of BYDV infection.
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Aphid Identification Key

Sitobion (= Macrosiphum) avenae

Body color variable from yellowish green, dirty
reddish to nearly olack, antenna uniformly pig-
mented, about three quarters body length.

Schizaphis graminum

Cauda about three quarters the length of siphun-
cululus.

Body color bright appie green with dark green mid
dorsal stripe. Siphunculi about half as long as the
distance between their bases. Siphunculus with
distinclly black apex.

Rhopaiosiphum maidis

Body col - varving from light blue green to dark.
Short antenna. Area near siphunculi colored dark
purple. Siphunculrless than half as long as the dis-
tance between their bases. Body color brownish
olive green.

Rhopalosiphum pad)

Rusty red coloration in area of base of siphunculi
and cauda. Siphunculus tapers trom base to apex.
Distinctive flange.

Taken trom «Key for the Field ldentification of
Apterous and Alate Cercal Aphids with Photo-
graphic Wustrations.» Ministry of Agriculture,
Fisheries, and Food United Kingdom

Control:

t - Application of systemic insacticide to reduce
aphid populations Check with your Extension
agent for specific recommendations.

2 - Adjustment of planting time to avoid large
aphid populations on your seedlings.

3 - Use tolerant varielies.

4 - Elimination of cereal woeds.

Antenna

Siphunculus

Flgure 3 : The English grain aphid, Sitoblon avenae
GY oty 3 pealll fe (BYDV) g pabd Liscuads Libool

cdoadlst

S ataet Jlisd Ljleadl ohandl a0 -

ol e 51 5uta (aa) deiy3l segs Jas - Y
5 yuiall

Lla¥) Jaads viliaal Jlasio) - ¥

Ll ABLJ) L) D) - ¢

Prepared by:

Dr. Mani Skaria

Wasbington

State University 'USAID

Dr. Abdullah Al-Musa
Unversity of Jordan

Mo

hammad Zoubi

Minustry of Agriculture  JVASP

tor International Devel
through the Ministry of
agncultural productivity

The Joragan Vatiey Agricultural Services Project (JVASP) is funded by the United States Agency

opment (USAID) and /mplemented by Washington Stata University
Agncutture  Jordan JVASP's goal is to increase the Jord...: Valley's
/ through research, services, and extension Dr. David Youmans is the

Criel-of-Purty and Mt Mazen Khassawneh)is the Director of JVASP.

tateen

Con 3ty (USAID) 3

A L L8V VS L e Sy 03! 60Ty 3 e 30 slesil g ke

R t LR )
‘ ! I l I I y ootly 3 Al p et i gy a3 i L,y e e ity LY daala i
N L R T R Do R PP VPR ) I Ve PO I L IR S

Earnall padds Lylaa (ol (KoY

O SN TP



Plant Pathology

Blackleg and Bacterial Soft Rot Diseases of Potato
Wlkasdl Je (g il (¢ platl (aaddl g 210 geudl Gluadl b 40

Blackleg aifects stems and may produce sofl
rot in tubers. Stems of infected plants exhubit a
black decay and streaking which begqins at the de-
caying seed picce and may extend up the stem for
tor 2 centimeters or the antire ler:gih of the stem.
Stem pith is decayed above e biack area and
teals hollow and soft when squeezed. Infected
plants are stunted and erect, loilage becumes
chiorotic androlls upward at the margins. Later the
erlire plantmay wilt, slowly dechine and eventually
dic. in wet weather, decav is soft and shmey. Tu-
bers produced by infected plants may show symp-
toms from vascular discoloration at the stolon end
to softrot o! the entire tuber.

Causai agents - Erwinia carotovora var. atrosepti-
ca. In the Jordan Valley the potato variety Ajax
appears to be susceptible. The disease is favored
by cool moist soils lower than 16-18 C at nlanting.
The orgamisms can survive for 2-3 months and in-
oculum can come from the soil ur may be intro-
duced from rotted seedninces or mother lubers.

JVASP 16-87
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Control

1 - Plant seed tubers in \ell drained soil.
2 - Avoid excessive irrigation or flooding to pre-
vent an anaerobic soil condition.

3 - Treattubers with approved fungicide or sube-
rize them to prevent infection by Fusarium
and other pathogens that predispose them to
bacterial invasion.

4 - Useseedtubersderived from stem cuttings (if

available). Plant on land with two or three
years between potato ciops (longer if potato
residue from a prior pota'o crop is ot re-
moved froimn the field).

5 - Remove potato cullpiles and discarded
vegetables or plant refuse to avoid inoculum
souices from which insects (flies) can trans-
mit Erwinia spp. to healthy plants.

6 - Clean and disi:fect handling equipment in-
cluding: planters, harvesters, and conveyors
to eliminate contamination, especially be-
tween ditferent seed lots.

7 - Donotdamage tubers during handling prior 1o
planting.

8 - Fertilize adequately with nitrogen.

9 - To reduce spread of the disease, remove in-
fected plants as soon as they appeatr.
Soft Rot - tubers can be affected while in storage
or in the soil before harvest. Seed tubers (mother
tubers) that are infected after planting will show
signs of soft rol. Infection occurs tnrough lenticels
and wounds or through the stolon end of the new
ubers via infected mother plants. If the soil dries
after infection, the lesion will become sunken, dry,
and hard. If the soil is moist tollowing infection, the
lesion around Ienticels wilt appear sunken, tan to
brown and water soaked, eventually causing the
entire tuber to rot. (note: in the Jordan valley some
rmother tubers may decay when erergy reserves
are used up as the plant develops and grows and
such motner tuber decay may be normal.,
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Causal agent - Erwinia carotovora var carofovora.
Inthe Jordan Vailey this disease is favored by war-
mer soil temperatures of 25-30°C but can be initi-
ated under high soil moisture conditions ever
when soil temperatures are 8-10°C. The variety
Diamond appears to be more susceptible to soft
rot.

(However, hlack leg can also occur on this variety
if soil environmental conditions zre favorable).

Control

1 - Avoid excessive moisture before harvest to

reduce lenticel infection.

Harvest tuters when mature and when soil

temperalures are less than 20°C. Avoid

mechanical damage to tubers during any

handling operation (including harvesling and

planting).

Protect harvested tubers from solar irradia-

lion and dessication.

4 - Cooltubers o 1¢°C or lower as soon as possi-

ole after harvest and siore at 1.6-4.5'C if

possible.

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
In well aerated bags. Use only clean water to
wash potatoes.
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Horticulture

Growing Broccoli in the Jordan Valley
Ol (5919 3 SS9l dsty)

Introduction:

Broccoli (Brassica oleraceae L. [talica Group) is
a cool season vegotable that belongs to the Cru-
ciferae tamily. The word broccoli comes from the
Latin word «bracchium», meaning branch. Broc-
coli is probably native to Asia and was introcluced
into the United States from Europe in the early
1920's. Mostly because of the emphasis ca vita-
min nutrition, broccoli recently has becoime a new
popular vegetable in many parts of the world. It
contains extremely high amounts of vitaiin C,
vitamin A, and several essential minerals. it is also
low in calories and makes an excellent supple-
ment to imany meat and pasta recipes. It is cooked
like cauliflower, used fresh in salads, canned or
frozen. There are two types of broccoli: the little
grown heading type (Botrytis Group, similar to
cauliflower) and the more popular sprouting type
(ltalica Group).

In the Jordan Valley broccoli is grown as a winter
crop.

JVASP17-87

dsaidl

Whatl oty gag Ll puasll Bl puds (e JSy5000
b

(p3=S15) A5V Jea¥l s S5 LaS i) il

QOIS YS gl oW1 Lil) o) Al e . p il )
tdhe 3 Lysyl Gasb o susill SV JHada ) L]
e S Jpandi bis g Ui aiy - 0LE0 Lis s cliyputad]
J= Sl iy cbaabiill e)i e 58l 1k o)
raliall o wanlly F g ool o Dlill 5,uS oS
Lyfpadl ol Job yes W3S Dy, all Loaall
gohas Gy Sably Laalll Sliiay (e wasd! jhas jdiasy
IS bl 3 Lol padien LS b il o JSo 5l
Sl ok iV aane i ol dwada (Sall e G
34y (e fgll) Gegane piy - Gaud S § 500 Leasal
degana ailuy brgad SV 44 GBI el b 3 ity
gt dyreaaS 5s¥ sty 3 JSasall § o5 (ISl

Broccoli



http:j_,.L.aj

Varieties:

More research needs to be conducted on the
adaptability of broccoli varieties in the Jordan Val-
ley. Varieties currently available are: Green Duke
F 1 Hybrid and Coivet F 1 Hybyid.

Soils and Fertilizers:

Broccoli needs a fertils, medium - textured soil
highin organic matter that is well supplied with nit-
regen, phosphorus, and potassium. Soil testing is
the best way of determining the amounts of
phophorus and potassium that should be added to
the soil.

Broccoli seedbeds sown for the production ot
transplants  require approxinately  25-30
kg/dunum of treble super phosphate (46%j). This
fertilizer should be inr. rporated prior to planting.

In the Jordan Valley, 40 to 50 kg/ dunum of treble
super phosphate (46%) should be incorporated in
the soil prior to transplanting of Lroccoli seedlings.
Nitrogen fertilizer should be applied 3 to 4 weeks
afier transplanting. Apply 30 to 40 kg/dunum of
ammonium sulfate (21%) as a side dressing and
then apply irrigation water. In approximately 2
weeks apply 5 kg|dunum of a soluble fertilizer
(19%-6%-6%). This fertilizer is often applied at 2
1o 3 week intervals throughout the season The
amount of additional fertilizer depends upon soil
fertility 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 willcause
cracked stems in broccoli.

Growing Transplants and Irrigation:

Most of the broccoli in the Jordan Valley is pro-
duced from transplants. Transplants i're 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
andthen cvery 4 to 5 days depending upon weath-
er and rainfall conditions.

Broccoli seedlings are transplanted when they are
about 5 to 6 weeks old. Transplants are sel outin
October, November and December. Row widths
are 70 to 90 cm with 30 to 40 cm between plantsin
the row. Irrigate 1 to 2 weeks hefore transplanting.
Then before setling plants in the field, cultivate to
loosen the soil and to control weeds. trrigate again
immediately after selting plants in the field. Irrigate
at weekly intervals depending upon weather and
rainfali 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 broccolito 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 mildew, 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 cblained from your Extension agent or Plant
Protection Services departments at the Jerdan
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 is harvested 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 with a sharp knife when
they are green and before the flower buds beginto
pull apart. Leave about 15 to 20 cm of the stem
aftached 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.
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Horticulture

Growing Sweet Potatoes in the Jordan Valley
OYT (a9 3 3 gladl Uollaslf del )y

Introduction:

Sweetl potato (lpomoea batatas Lam) is a warm
season vegetable that belongs to the Convolvu-
laceae family. It is grown for the tuberous roots
andis cooked like potatoes. The crop has recently
been introduced into the Jordan Valley.

Sweet polatoes are native to tropical America and
were introduced to the United States and Europe
hundreds of years ago. They are animportant food
crop in the tropical and sub-tropical regions of the
world. The plant prefers a long, warm growing sea-
son with average montnly temperatures above
20°C. If temperatures drop below 10°C, the plantis
susceptible to chilling injury.

JVASP 18-87

Aol S0

Whaall Tl jlall paugll Sy puds o sylall Lollad)
ERRA]

Lol WalladllS peadasy &y dadl wlyall Jad G 5 555
OV aly I s Jyeandl 138 Jio) ady

EREW PR MR NN & NI A TRTINTIIIRVERRIY
ool e i3 gyl ool I

Cadiy T13¥ SR 3 Lalgdh 1380 Juealoa o ay
AT RIRRY

ot 6ol Janes Joshll Sl gl kil oy
@l 5adl claju cuaidll 13ly Lghe dago Yo 348
Byl Lol RN Gaads Sladt Gli Dghe Ty Ve

Aung uagoy :ojoyg

Sweet potato field

Varietles:

Eight sweet potato varieties have been tested at
the Jordan Valley Agricullural Services Project
stations. The varieties tested were: Al 0122-2, CN
030-16, | 423, CN 1232-9, Papora, Tapato, Jas-
per, and Travis. Atthe 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-
lo varieties in the Jordan Valley.
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Soils and Fertilizers:

Sweet potatoes grow best in well-grained sands to
sandy loam soils. The soil should be richin organic
matter and well supplied with nitrogen, phosghor-
us, and potassium. Soil testing is tho best way of
determining the arnounts of phosphorus and
potassium that should be added 1o the soil. The
soil should be carefully tilled before planting with
all previous crop residue completely incorporated.

Sweet polato seedbeds sown for tho production of
sprouts require approximately 25 kg/dunum of tre-
bie super phosphate (46%). This ferilizer should
be incorporated prior to planting.

In the Jordan Valley, 50 kg/dunum 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 4 weeks 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 cmof 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 5 days depending upon rainfall and
weather conditions. The rools prefortemperatures
of 2010 25°C. Sprouts develop from these root tu-
bers.

The sprouts are harvested or pulled frem 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. !rrigate 1 to 2 weeks before
transplanting. Then belore setting sprouts in the
field, cultivate to loosen the soil and 1o control
weeds. Irrigate again after setting sprouts in the
field. irigme at 1 10 2 weeks intervals depending
upon weather and rainfall conditions.

Weed Contiol:

Effactive weed control is necessary to produce
quality tubers. Herbicides are available for weed
control in swee( 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 cuitivation and
hand weading. Cultivation should be frequent to
kill weeds while they are still small. Cultivation or
hoeing should be shallow nearthe sweet potatoes
to avoid root injury.

Insect and Disease:

Cutworms and white flies are insect problems in
sweel polatoes. Diseases which atfect sweet
potatoes are: stem rot, black rot, soft rot, and inter-
nal cotk. For current recommendations contact
your Extension agent or the Plant Protection Ser-
vices departments of the Jordan Valley Agricultu-
ral Services Project.

Harvesting and Marketing:

Harvesting of sweel potato tubers are begun 160
to 180 days alter planting the s'ips. The tubers are
generally harvested in September depending
uponthe planting date. Harvest when the tuberous
rools ~re swelled, fully developed, and mature.
The vine will aiso start tc senesce or die down at
harvest time. The plants are generally removed
first from the field. Then the tuberous roots are
either dug by machine or hand. The sweet potato
roots are generally cleaner if the soil is dry during
harvesting. Harvested rocts may be left in the fiald
in piles for a few days to dry, if they are covered
with the vines. They can also be placed in contain-
ers or baskets and covered with vines to avoid
direct sunlight. Within 1 to 2 weeks, the sweet
potatoes should be sent to market or stored at 13
10 15°C with arelative humidity of 80 to 85 percent.
Don't allow storage temperatures to drop to 10°C
because of chilling injury to the roots. Yields vary
from 2,000 kg to 6,000 kg/ dunum.
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Entomotogy

Biologica! Control of the Spherical Mealybug
S 9N Al 3l 3 wlind & gan ) a glaL

‘tne spherical mealybug became a serious pest of
citrus in tne Jordan Valley during 1983. This pest
may have been introduced into Jordan from neigh-
boring areas or erupted into a major problem with
the reduction of natural predators due to exces-
sive usc of pesticides.

Inother parts of the world where this pest eccurs it
is kept under good biological control by it's natural
enemies (parasitoids and predators). A program
of biologicat control of this pest has started in Jor-
dan. This program has introduced many specics
of parasitoids from different parts of the world.
These natural enenues of the sphencal mealybug
are beng Lred in large numbers in the laboratory
and then released in fields where the pest occurs
These tiny parasitoids kill the meatybug by feeding
onthem. Intime. many species of introduced para-
sitoids become a part of the ecosystem and exer-
cise control of the mealybugs on a requiar basis.

By the summer of 1987, the mealybug seems to
have voen reduced to a non-significant pest. A
natural balance appears to have been established
between the mealybug pest and it's introduced
and indigenous natural enemies.

JVASP 19-87
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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-
secticides are applied to citrus orchards. Killing of
the parasitoids may lead to a reversing of the pest
to serious levels (resurgence). Inseclicides may
also cause other minor pests 1o become serious
problems by killing their natural enemies. Only in-
seclicides that are least damaging to the para-
sitoids should be used, such as summer oils. In-
seclicide applications should be precisely timed to
centrol the mealybug at its most susceplible stage
or when the young crawlers are exposed.

By following proper management practices, far-
mers wili 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 28-87

Vein Yellowing of Cucumber
Sl 39,8 o] 4oy
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Incidence and spread of CVYV correlates with
planting time. Early plantings result in high CVYV
incidence because of the presence of large whitef-
ly populations.

During February and Murch th~ cultivated cucur-
bits grown in open tields i the Jordan Valley
start senescing. and are loaded witt: whitellies,
which infest young cucurbits.

Control:

Adjusting the time of planting is very imporant in
CVYV control. To avord the large whitefly popula
tions i 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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Plant Pathology

Virus Induced Stunting and Yellowing of Eggplants

JVASP 21-87
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A virus disease which causes 3 vere yeliowing
and stunting on eggplant has been found in the
Jordan Valley. This disease is found to be trans-
mitted by the white fly Bemisia 1abaci.

Symptoms:

Infected eggplants show severe stunling. They
produce small malformed leaves with yellow
veins. Fruits are generalty small and malformed.

Epidemiology:

The disease was first observed on fall-grown eqg-
plants in the Jorda Vailey. The disease is trans-
mitted by wniteflies in a semipersistent manner,
which means that the virus(es) survive only for
short times in the insect body. Such virus(es) can
be picked up and transmitted to another plant
rather quickly. Solanum nigrum (nightshade), a
common weed in 1morda;—valley has been
found to be a wild host of this virus pathogen. The
overtapping of eggplant planting dates in the Jor-
dan Valley, and the siesence of nightshades and
large whitefly populations help spread this dis-
ease. The disease is nol a serious threat in spring,
because whitefly populations are low.

Control:

Ithas been found that delayed plantings (i.e. after
November) reduce virus incidence on eggplants.
Chemical control has not been found feasible.
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Plant Pathology

Lettuce Mosaic Virus

JVASP 22-87
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Lettuce is a cash crop grown in the Jordan Valley
and elsewhere in Jordan. The lettuce crop in Jor-
dan suffers from many diseases, the most impor-
tant of whick seems to be of viral origin.

Symptoms:

Infected plants show general stunting. Leaves
show a mild to severe mosaic, heads are lousely
formed and tend to bolt prematurely, and become
unmarkelable.

Epidemiology:

The disease is causad by Leltuce Mosaic Virus
(LMV). In the Jordan Valley, lettuce is mainly
planted in early November andor in December
(late). Early grown lettuce shows low incidence of
LMV until harvest in mid January. Late grown lel-
tuce develops high incidence of LMV especially
during January and February. Al irnported lettuce
seeds were found infected with LMV at a rate of
0.6-2.3%, which is above the tolerance level. (In
the Salinas Valley of California, lettuce growers
use only seeds with zero infection in 30,000
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-
ley help spread LMV.
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Control:

The following methods should be adopted to con-
trol LMV losses in the Jordan Valley.

1. Use of virus-free seeds only.

2. Plant as eatly as possible and harvest before
mid January.

3. Fungicide Bavistin spray has been tound to
mask the LMV disease symploms.
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Plant Pathology

Tomato Yellow Leaf Curl
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Tomato Yellow Leaf Curl is the number one dis-
ease problem on tomatoes in the Jordan Valley,
especially in the fall. The disease is transmitted by
the whit:»fly Bemisia labaci. The estimated annual
crop loss due to this disease is more than 1 million
Jordan Dinars.

Symptoms:

Infected piants remain stunted, leaflets develop
yellow tips and the leaf margins tend to curl up-
wards. Severely infected plants abort flowers, and
fruits, if set, are very small. Yield reductions are
severe in plants infected during their seedling
stage of growth.

Epidemiology:

This disease is caused by Tomato Yellow Leaf
Curl Virus (TYLCV). In the Jordan Valley, trans-
planting of tomato seedlings from the nurseries
into the field starts in Augus!. Usually, the growers
at the Southern part of the valley star transplant-
ing first, followed by the middle and north Ghor
growers.

Beans are a major crop at Wadi Shueib, which is
located east of South Shuneh. Beans at Wadi
Shueib start senescing during August. Whitefly
poputations start to migrate from Wadi Shueib
beans to newly transplanted tomatoes. TYLCV
overwinters on volunteer tomatoes and wild hosts
at different locations in the Jordan Valley and the

JVASP 23-87
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highlands. The whitefly population spread TYLCV
onto newly planted tomatoes. Secondary spread
of the diseasc is rapid in the fall season due o a
dramatic build-up of whitefly populations. In the
spring, although inoculum source is abundant,
TYLCV spread is slow due 1o reduced whitefly
aclivily.

Control:

Reasonable control can be achieved by some or
ali of the following:

1. Use virus-free lomato scedlings.

2. Cover the young seddlings with mustin tun-
nols for one menth after transplanting.

3. Chemical control of whilefly with primiphos-
methyl,
Use of drip irrigation system.
Usc of yellow slicky traps

6. Intercropping with cucumbers. White Hios pre-
for cucumber plants as hosts rather than
tomatoes.  Planting cucumbers belore (4
weeks) transplanting tomaioes has shown to
reduce TYLCV incidence on tomatoes. Later,
when cucumber leaves are about to senesce,
spray both cuctimbers and tomatoes with a
mixture of monocrotophos and cypermethinin,
This will reduce the migration of whitellies
f'om senesced cucumbers to  tomatoes,
theicby TYLGV incidence

Lol st

A Jasy 3l S0 LadlSl) e Vi g g )

S OGSl K o) aad aadats oty

coa ) e Ll ) Jlaniaad -

) g W Sl Cabepll e Bl caat e, Y
Sl 55K LM syl L gaye Ll g Jac
Orleastly (Lo Slat e 8 5he a0

30l Gl e e iie GaanY e Jlasiaal - ¥
oa LAt e i Primiphos-Methyl s .U

aadiidl Gl Jlanieal -

calaadl Uaslys Wslid & ,uadt Sluch Jadis _ o

oA LLA Jan LLAIL Uaball Lol - A
S aet ) ol aay ail 6 yuill e LLAT wbls
Llaa¥1 53355, 500l &b b panliad £ Jinll 3
Sz Gl Do psin Sl Y elliy 4 00
Byyally LUl GBSk Vl LA 505 5ub)
Cypermeihrin iy Monocrotophos i e s
Al pp laie piaall e gy sl 580 0L
cepaaall Jaall 3 65yl &1)) o gt e
ooV OLA G ja e el 13a il sc g )
SESYRW Y LI VES W REQ T

Prepared by:

Dr. Abdalla Al-Musa
University of Jordan

Dr. Mani Skaria

Washington State University/USAID

IRSTYTR

T

Tho Jordan Valiey Agricultural Services Project (JWWASPYis funded by the United States Agoncy
for International Dovelopmont (USAID) and implemented by Washinglon Stato Univorsily
through the Minstry of Agriculture / Jordan JVASP's goal is 1o increaso the Jordan Valley's
agricultural productivity through resoarch, servicos, and oxtension. Dr. David Youmans is the
Chiet-of-Parly and Mr. Mazon Khassawneh is tho Director of JVASP.

wn sty (USAID) Jyalt el 5,31 U400 Jui (pe Sy ¥ ol 3 Gl sleaill gyt
waly 3 Ll Ll g ) a Casgay Zua)¥0 a0 500, YA e fly Shidly WYy daala S

aoall a8 P TNIT INISY VN | AP | I VY Je pyisy Lol ol ¥y sl g3a oo dl aiuy LYl
t Jdee ot 9 an v (g Oy

L) ppass Byl (e K01

R CHET TR



Plant Pathology

JVASP 24-87

Vein Yellowing on Cantaloupe and Watermelon
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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 laler become intense. In
some cases. infecled leaves gel puckered, brittle,
and develop chlorotic spots. Infected leaves are
reduced in size, and plants become severely
stunted.

Watermelon: Leaf symptoms start wiits irregular
chlorotic spots which coalesce. The chlorotic
areas ialer turn necrotic, giving the leaves a
burned appearance. Leaves are reduced in size
and some plants may die prematurely due toinfec-
tion.

Epidemiology:
The discase is caused by Cucumber Vein Yallow-

ing Virus (CVYV), transmitted by whitefly, Bemisia

tabaci. The virus transmission is semipersistent
(i.e. the virus(es) survive only for short times in the
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insect body). Such virus(es) can be picked up and Al

transinitted to another plant rather quickly. The . \ . -
) . [RPARSN 2 alaid! oyl 13a il Sas
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Valley coincide with high populations and max- b bl DL G5 dgaie Dlpsl Sy VY g
imum activity of the whitellies. Therefore, wide- gl Gl i Hlls) e B jle
spread occurrence of the diseasc is common.

Control:

Some control can be achieved by delaying the
planting Jates till early December. Installation of a
double door system (whers the inner door is co-
vered with muslin) is recommended to reduce the
flow of whiteflies into the plastic house.
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Plant Pathology

Mosaic Diseases of Cucumbers

JVASP 25-87
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Virus induced mosaic diseases are one of the
most important !imiting faclors in cucumber pro-
duction in the Jordan Valley. The effect of mosaic
viruses on the yield and quality is drastic. In the
Jordan Valley, mosaic diseases are caused by
one or more of the following: Watermelon mosaic
virus-2 (MWV-2), Zucchini yellow mosaic virus
(ZYMV), and Cucumber mosaic virus (CMV).
However, WMV-2 and ZYMV are the most com-
mon pathogens in the Jordan Valley

Symptoms:

All cultivars of cucumber in Jordan are susceptible
to WMV-2 and ZYMV. But, CMV causes different
symptoms in different cultivars. Some cultivars
show tolerance to CMV. Diagnosis of the causal
agent(s) involved in the mosaic diseases of
cucumbers is difficult and often confusing. Thus
*he symploms described here are intended only as
an aid in recognizing general mosaic diseases. In-
‘acted plants exhibit diffuse moltling, green blis-
lers and filiform leaves especially with WMV-2 and
ZYMV infection. Fruits are malformed and show
raised protrusions.
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Epldemivlogy:

The causal virus(es) of the mosaic disoases on
cucumbers are transmitted by aphids in a non-
persistent manner, which means that the virus(es)
survive only for short times in the insect body.
Suchvirus(es) can be picked up and transmitted to
anothor plant rather quickly. The spread of the dis-
ease is correlated with the activily o! winged
aphids in the Jordan Valley. There are two main
poriods of aphid activity in the Jordan Valloy. A
large one in the fall and a small one in the spring.
Thorafore, planiings during these periods (Sep-
Oct) and (Feb-Mar) run a high risk of almost totat
infection with mosaics in open ficlds. Plastic
housos provide partial protection agairst flying
aphids. This slows the development of the dis-
case. One hundred percont infection  was
observed inlato spring plantings in the Jordan Val-
ley. CMV has been encountered only in the cooior
parts of Jordan.

Control:

Intercropping corn at overy fourth row, or pepper
and/or eggplant alternating cucumber in tho same
row has shown to reduce the spread of mosaic dis-
oases on cucumber in the Jordan Valloy. Weekly
sprays of stylet oil (or summer oil) at 0.75% mixed
with an aphicide will reduce tho disease incidence
significantly. Installation of a double door system
In plastic houses will reduce the disease inci-
dence. The inner door Is usually constructed of
tnuslin fabric or burlap.
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Horticulture

Olive Culture

JVASP 26-37
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Olives have been important in Jordan and sur-
rounding areas for a long time. They are grown
mostly in the Jordan highiands but probably
should command increased altention in parts of
the Jordan Valley. This bulletin is the first of a 2-
partseries on Olives. This part will deal with gener-
al culture. The second part will deal with training
and pruning.

Site Selectinn

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
tequired duration of this cool period varies with
varieties. Varieties from Crele in Southern Greece
require very little chilling, while those from ltaly,
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.

Vegetative buds grow any time temperatures ex-
ceed about 21°C. Trees will not survive tempera-
lures below about -12°C, and most varieties will be
injurcd at abouta -9°C.

The growing site should not have an abundance of
hol, dry winds or prolonged, wet conditions during
bloom. Early fall frosts will make fruit unsuitable for
table use.

While olives do best in hot, dry climates, they
nevertheless require good supplies of soil mois-
ture which must be sunplied by either rain or irriga-
tion. For maximum production they require as
much water as citrus or deciduous orchards.
Trees will tolerate considerable drought but pro-
duction is reduced.
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Soli!
Otives grow woll on o wide range of sails. In some
cases, trees planted on soils of tigh clay content
orwith a hardpan layer do bettor than those grown
on deep, fertilo solls whero veqgelative growth s
axcossive. Trees will grow and produce well on
moderately 2cid or alkaline sols. Trees do well
with relatively high soil levels of calcium or boron,
They will tolerate more salnity than most other
tree crops. Pootly dramed sods or those with i pti
of 8.5 or higher are not desirablo
Planting
Tree spacing will be influenced by sol. water
supply, and vancty Whaere trees have nood grow-
Ing conditons and grow vigorously, they must not
be planied 100 close together or shading will re-
duco fruit Lud formation. Under unirngated condi-
“tions, low moisture supphes may requiro wide
spacings - spite of tho fact that trees will not
occupy all the above ground space While a dofi-
nite spacing is diificult to give, rees are commonly
grownat 12 ~ 12 min some ngated areas
it soil conditions are favorablo, fall planting is to be
proforred ovor spring planting since this gves the
root system a chance 1o become woll established
belore warm summer weather
To protect the young tree tunks from sunburn,
they might be treated with whitowash or interior
white latox paint diluted 1:1 with water Papor
around tho tunk might also bo used.
For good growth of young trees, weed control, for -
tihzer, pest contiol, and ample moisture are re-
quired.
Flower tormaticr: and fruiting
Olive fruits are noimally borne latorally along
shoots of the provious season’s agrowth. The first
oviderae of flower formation 1s found about 8
wecks belore bloom. Flowers may be ol twotypos:
(1) those with only well developed male parts (sta-
nunate) and mcapable ofbeanng fruil because
pistits havo aborted and, (2} thoso with both well
doveloped maloe and female parts (perfect) which
can produce fruit
Tho penod of February 1toduly 1is veryimportant
in tho setling of an olive crop. During this poriod,
thero is a heavy drain on tho tree's food roserves.
IFatree is in poor condition it is likely to produce a
poor crop. Tho firstmicroscopic evidonce of flower
formation occurs in the buds about early March.
Vegotalive growth begins i carly April (hming
mav vary with location).
vary with location).
Food reserves in the troe are bost utihzed for flow-
er dovolopmont and fruit solling. If pruning and for-
tilizing have beon heavy, food reserves may bo
drawn away from uso in fowor formation for use in
vegolative growth.
Troos or ontire orchards may be found which lack
lruit bacause most lowors wore staminato asarp-
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sult of a high degree of pislil 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 food reserves
or by rold weather during the spring development
period or by high lemperature or dry winds during
bleom or soon after the Iruits 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 setin
olives can occur with self-pollination, considerably
belter fruit set often occurs where two or more
varieties allow for cross-pollination. For good
cross-pollination, olive varielies should be planted
within 30m of each other. Olives may be both in-
sect and wind poliinaled. Bees are helpful in pol-
lination.

Olives have a tendency for alternale bearing. This
may be initiated by crop failure from a variety of
causes which then s naturally followed by a heavy
crop. The heavy crop depletes food reserves
which are needed for good flower formation for the
following crop, and thus an alternate cropping cy-
cleis initiated.

Fertilizer

Nitrogen is particularty important in stimulating
flower development and fruit set and the growth of
new fruiling 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 vegelalive growth and cause allernate
bearing.

Boron deiiciency causes short, branched growth,
shool dieback, leal scorching with yellow borders,
corky bark blisters, flower ahortion, fruit drop and
deformed fruit. When correcling boron deficiency,
be careful not to apply too much boron and create
a loxicity problem.

Potassium deliciency causes leal scorching, re-
duced vegetative growth, poor bloom and small
fruit.

Zinc causes very short inlernodes on new growth
and general chlorosis. Iron causes chlorosis be-
tween leaf veins.

Application of commercial fertilizer should be
made about lale December or January. Manures
should be applied in November or early Decem-
ber.

Water

Otives will be more productive if irrigated. Howev-
er, they arc more tolerant of low moisture and
salinity than most other tree crops. Water tco salty
for general use on most other crops may olten be
salely used on olives, il excess water can be ap-
plied periodically lo leach away accumulated
salts. Olives will not tolerate prolonged poor drain-
age. As indicated earlier, spring water shortages

AV g 5ol iy pe Ll 355500 55k Ll
et Ghan 3 Vaud o eandl paild Ll Ll 4 ja)
(S WAL alls iliy) Lt

HOM LGN eV Spe 3 el Snac Jalye ullia
O3 1 Led alpall sy BV L5 Wi g3 A0
Salt gl QLA L300 fabie ol e U1 L35 3 ol i
5500 I Byl iyl gl G sanl 3 LA Gblaa Yl
553 S Gl £ LIy i1 30 adl g a Iyl
A pablas Slalll S5 ay ) LagYI

I Lo )l Lpailh el 5S35 550 3 Ll by el
S5 e e Ll Wiy s akh ol el Ll
LSl Goaplh aagtially

ol Lel)) g b waa bla pudl Je Jyeaally
PN R AR I W W N R P T ARRT
LS Lplly Slpmtiall Danalyy bl il Llee
Ll el 3 daill ac b,

Johi 1aa e Ll gy Jaad) JolS el Ja. oyl
3 g Bhbie LY agay Hiag penpll YA Jgacnad!
A LLaa¥T dadl dliien Lall agae 5e Jyeans
e pegall JaY (5 e 3yt i
o st
Saig okl il Ll 3 Lol Laal ey saill jaial
oz 1 Basaa Losad (lad! gaiy L)l aicy HlajY!
w2y 5 SA Slalia ¥ Gl Ll iy ia Galisl
Jotz 53 ina g il o 55nS Bl BLAT pae Blel
Jasdl Jals 550l g peail yaill oants g

OLat ¥ pad Galct Hypks Gyl raic el C oo
Doy ilyall sty 1,591 Sl 45 yay el
Ly J5YT Galial ey LS L) 5,055 3 Ll
RSB LRU RSN FOR R P RS sl Ll
Slaa Galiyd GLAL G gy pall SbaS 5L pac 3 il
pacill US L

Sog¥l aaas Halel )il coiwsd ppanll Lo L)
Srmian Sl Ty JLa3Yly o pmiall 4 il e Jliy
paal)

B A EONIBY VT Y| RPN PRGN VoY)
aadl Gall Laby ple S8l )hiinaly saaall Sla !
31 Bse o Ll s

31 Jsh OpS et Al 3 LoLall FaanYl Gl Ly
Wbl i (Gabdl) Lpedadl Gaans¥l Ll 30 040
ot LS Bl g GBI st et 3

el At

L3 Lsb)ll 55 Jaats G gall §pas o G pd L
L1 8,00 B0 o pn 51 gl f i1,
plh a3 Gyl 3 et Lalil L

Lo L3 ol Jaads ¥ 5323ll Gl iy yall ey
3 Lol bl ol ekl HU il Ly LSy ocipeall
BLAYL Jyemadl § 78 ok Dhaal 3550 ll Dl
sl G guyn gaill 5,58 JYA o Lull i ol !
Laaady Ll paa iy 5 il



can cause sovere crop reduction Waler shor-
tages during the growinyg season ciuso Lot
growth, simall feu size, and il shovol
Cultivation

With irngabon, cover crops or sod culture can b
used. Under ranted condiions, clean cultivation is
best Cultivite only enough o control woods
Avaid deep cultivatton

Previous Crops and Intercrops

Avord plantng olives whore crops suscapbiblo to
vertictium wilt have previousty boaen arown. Also
do nobmterplant olivos with those crops, which in
clude tomatoes, potitogs, eqaplant, strawbortios,
vine crops and lobacco

Varicties

Insutficient testing of vanetios has been done n
Jordan o determne which vanches ara bost hore
Mostthatare grown are for ol production butmoro
consideration should be given to vaneties suitable
for table use

Pests

[ or assistance on pest dontiicalion and cuntiol,
contact the Ministry of Agnicultuee or the Plant Pro-
techion Deparimont, The Umversity of Jordan.
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Horticulture

JVASP 27-87

Training and Pruning Olives
09! palds g L 5

importance of Training and Pruning

Training is the developmer. of a young tree to
some pre-determined form. Pruning is used to
help develop this form. This development must
start at planting 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 impurtant to: (1) prevent
deterioration of the tree as it gets older and help
obtain good consistent yields of good quality fruit
as aresult of the stimulation of production of new
fruiting wood, (2) keep t+< tree open to make har-
vesling eagier and penetration of spray materials
forinsect and disease control more thorough, and
(3) prevent excessive tree height and spread.
Bearing Habit

QOlive fruils 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 thetree. The «shell» or bearing surface can
extend further into the tree if enough pruning is
done to allow adequate light penetration into the
tree. On the other hand, if the tree is too dense,
vith poor light penetration, the bearing suriace
may be reduced. For maximum production, prun-
ing skould promote a continuous supply of new
fruiting wood and kecp the fruit bearing region
vigorous.

Getting Young Trees ofi 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 off and the !ree is cul back to a
single trunk (60-75 cm Irom the ground without
branches). If the bare-root tree is large, the prim-
branches may be selected and cut back to stubs.
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Strongiy cut-back trees suffer less shock, become
more quickly adjusted to root loss, and star
grewth faster this way. During handling, exposed
roots should be protected from drying. If plantingis
delayed, moisture must be supplied to the rools.
Trees in containers should be treated according to
the condition of the trea al planting time. 1 the Iree
is asingle, unbranched whip, severe heading back
(60-75 cm from the ground) may be required. If
suilable scatiold branches are available, they may
be sclected and others removed. Remove any
suckers coming from the roots.

Planting holes should be large enough to
accommodat » rootsin 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 filled and to thor-
oughly soak the soil around the newly planted tree.
Never allow the newly planted tree 10 suffer from
lack of maisture, but do not walar-log the soil
either.

Training Young Trres

During the first growing season, select 3 lateral
branches (scaffolds) that are well distributed
around the trunk and within a space between 30
and 75 cm from the ground. There should prefer-
ably be a few cm verlical space between these
main lalerals. These laterals will serva as the main
framework of the tree. The remaining branches
are removed. This main framework can be created
the first summer with little work by close observa-
tion of the trees and removal of unwanted new
shoots before they have made much growth. Dur-
ing the second, third and fourth growing seasons,
removce suckers and wat@rsprouts from the base
of the Iree and branches that are broken or cros-
sing over in unwanled positions. Attempt to de-
velnp a good system of scaffold branches, but do it
with a minimum of pruning because excessive cut-
ting will delay fruit production.

During the first few years, little or no wood should
be removed from the upper portion of the tree. Af-
ter trees come into bearing (from 310 5 years of
age), more pruning is required to develop asecon-
dary scalfold system. The secondary scaffold sys-
tem consists of ahcut 2 permanent branches aris-
ing from each of the 3 main scaffolds, spaced
around and up and down each main scaffold so as
to form a strong supporting framework for the fruit-
ing top and side branches. This development and
the thinning out of unwanted branches should be
done over a period of 310 4 years since heavy cut-
ting or thinning of branches in any one year may
cause the trees to become vegelative and stop
bearing.
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Pruning of Mature, Bearing Trees

Moderate. annual pruning is necessary in mature,
bearing trees to: (1) maintain growth of new fruit-
ing shoots, (2) remove dead or dying unfruitful
shoots caused by shading; removal of these
shools allows better tight penetration, facilitates
harvest and spraying, and reduce disease and in-
sect spread, and (3) confine the tree to the alloted
space.

Trees should be kept low (no more than 4.5 to
5.0m) to facilitate harvest and spraying. During
annual pruning, remove or cut hack branches that
grow upright in the center of the tree which tendto
make the tree oo dense or raise the bearing sur-
face after the tree is at the desired height. lf growth
is allowed to go unchecked, lower fruiting wood is
shaded out and dies.

Additional pruning needs to be done in the way of
thinning ot dead and dying shoots {and others
making the tree ico dense) and heading back
branches that are getting too long for the desired
spread of the tree canopy. Efforts should be
directed towards developing and maintaining a
fruit bearing canopy («shell») which surrounds the
entire tree, veaching nearly to the ground.

In orchards with an afternate bearing problem,
some benelfit in reducing the problem may be
obtained by doing a portion of the pruning after
fruit set in the heavy crop year. When it is evident
that the tree has too much fruit, cut off some of the
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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Hnrtinutiure

Guava Culture

JVASP 28-87

L8l gadl sl

The guava treo is fairly salt and drougitt rosistant
and can grow on many differont types of soils -
sand to clay, shallow to deop, and acid to alkalino.
Ittoloratos awido rango of climates as long as they
aro frost-freo. Tho optimum rainfallis 100-200 cm.
Fruit quality may be poor under vory high rain con-
ditions or high humidity. Tho optimum tomporaturo
is botwoon 23°C and 28°C. Tho fruit is a good
sourco of vitamin C.

Varieties

Somo of the best knowr, varietios include Arron,
Boaumont, Centeno Prolific, Detwiler, Elizaboth,
Hart, Kuahua Kula, Red Indian, Safeda, Suprome,
Turnbull, and White Indian. Ben Tofe from the
Wos! Bank has boon triod in tho Jordan Valloy.

Propagation

Soodlings of some varigties (0.g. Beaumont)
come relativoly true-to-type, but should not be ro-
lied upon as a mothod of propagation for most
variclies. Stom cultings are often difficult to root
unless timing is carofully controlled, rooling com-
pounds aro used and cultings aro rootod undor
mist. Under these conditions, strong, succulent,
groon wood has rooted with reasonablo success.
Patch budding, veneer grafling, and air layoring
have all boen sucensstul,

Planting

Tho bost lime to plant is in carly fall. Spacings ol
6 « Bmand 6 x Grnarecommon, but closer spac-
ings havo buen used and might bo appropriato on
the pooror sitos.

Fertilizer

Optimuin loaf nutrient lovels are reporiod to be N
(2.0%), P(0.25%), K {1.60%), Mg (0.25%), S
{0.18%), Zn (20ppm), Mn (60ppm), Cu (Bppm)
and B (20ppm).
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Prunting

The tree naturally puts out suckers from the lower
trunk and roots. These should be removed o keep
the trunk free of shoots up to about 60 cm from the
ground. A framework of 4 strong branches is re-
commended that radiate to all 4 quarters and vary
in height of origin. Wide angles between these
branches and the trunk are important to keep the
center open to sunlight. This shape is maintained
by light pruning to remove vertical shoots and
dead wood.

Irrigation

As inJicated, 100 to 200 cm moisture is optimum
for the season. The tree, of course, will have diffe-
rent demands during the hot periods than during
the winter season, and water application must be
adjusted accordingly. The guava has some de-
gree of tolerance to drought and saline soils.

Flowering

Guava will flower 2 or 3 times dwring the year de-
pending on the climate. Near the equator it can
flower every month of the year. The bloom is con-
centrated by with-holding water at preplanned
periods. Time from bloom to harvest varies from
102 to 150 days.

Harvest

Fruit is harvested in baskets 2 10 3 times weekly
during an 8to 10 weelk season as the fruit matures.
Fruit with only slight yellowing can be stored 210 5
weeks at 810 10°C with 85 .0 90% RH. Fruit that is
completely ripe will not ship or store well.

Pests

Fruitfiies are one of the most serious pests. Thrips
may be a problem. Several other insects and dis-
6ases may occur.
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through the Ministry of Agriculture / Jordan. JVASP's goal i:: to increase the Jordan Valley's
agricultural productivity through research, services, and extension, Dr. David Youmans is the
Chief-of-Party and Mr. Mazen Khassawneh is the Director of JVASP.,
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Extension
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Agricultural Extensionin the Jor dan Valley

The Ministry of Agriculiure in Jordan carries out its
agricultural extension program in the Jordan Val-
ley through the activities of thiteen extension
agents based in nine extension offices from near
the Sea of Galilze lo the Dead Sea. These exten-
sion agents, whe 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 ali ministry
aclivities in the valley. These administrators are
based at Deir Alia.

In recent years, the extension agents have been
supported and advised by Washington State Uni-
versily faculty members assigned to the Jordan
Valley Agricullural Services Project including a
current extension specialist. JVASP, funded by
the United States Agency for International De-
velopment anc implemented by WSU, works 1o
enhance the Jordan Valley's agricultural produc-
tivity through research, services, and extension
work. To that end the project provides technical
expettise, commodilies and training. Extension
agenlts 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-
ly of Jordan while a former extension supervisor
works toward a master of extension degree at the
University of Alexandria.

JVASP 29-87

Oo OV saly 3 allp¥I Jandls del )30 5505y 0yl
SOLSe Ll Joo inedge biel)) Padse e B A
D 2l el Gy Ylelt Liowaall o Lkt
Lo gt Opbobia &y elppl oty U ey 8 4
Goye olaala Gaelpas Luelypll aglall 3 Gugs, yIISH0
P 3 ALVl and i 5tls sk duial
e a0 L yuall

RN S YRR S REVSNFLESVEQ [ RCA PN )
£ pmanans o3 Glitly LYy daala e (abloald
—iladl aginy Gay o)) ERITIG R P3| A PREN
Lald)!

LSa,a ) Baail) DLV ISy Ld o g g il Jysad ol
ORIy &Yy Lraly M G lld i wyy Sl o LadO
Sloadlly B Y DA o Lalis¥I 3031 ¢ gy Jany
Ll Saadl p gl by oS ady gali,YI Jaally
LS koo s 3y W Cyuilly Syl ol
Sob padlsa 3 Lupyas lila 3 ool RYEW-NY
Ol e aae i) &5 Sy Llse Y1 doyliay sl Y1
3aadll SVl G Somad oyt ahyya 3 el
Orioll Ga Gl aligl Y GLAYY 1ilysy 1S5 Y1
LY Laolall 3 uball Lay0 o Jpeanll Laual)
e dymanll L,Su¥1 J1 oL 31 il e gy S8,

peaalll dasa




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 al
work. Thus, the client load for each extension
agent is considerable. The preferred exlension
mode in the Jordan Valley, by both agents and far-
mers, is the individual farm visil where problems
can be seen and discussed personally. Realizing,
however, thal 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 numboer 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 diese! pick-ups
by JVASP. While the transportation constraint has
very obviously been removed, the relationship be-
tween self-drive transportation and extension
effectiveness is stili under study.

The recruitment and deployment of short-term
WSU faculty members hy the Jordan Valiey Agri-
cultural Services Project has been an important
contribution to extension work. Technicai experts
in horticuiture and plant pathology have spent
nearly a third of their lime on extension-related
tasks such as field diagnosis of farm problems and
the preparation of extension fact sheets. A highly
illustrative video film on pesticide safety was pro-
duced. A comprehensive weed control manual for
the Jordan Valley was likewise prepared. Other
supporting consultants in such areas as informa-
tion, media, and community resource develop-
ment have performed full-time extension tasks.
The JVASP i{act sheet series, which has provided
extension agents with compact and relevant in-
formation on Jordan Valley agriculture, represents
a major contribution by tnhe project to extension
work.

The use and integration of media into extension
programs is another intervention by JVASP. Va-
rous 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 synchraniz-
ers, audio-tape equipment, movie projection
machinery and video casselle recorder/players
with TV monitors.
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Research and services, along with the expertise of
advisors, have generated outcomes and findings
which are now embodiedin a growing series of ex-
tenision facl sheets. These are useful o agents
and farmers in problem solving activities in the
agricultural communities of the valley. Meanwhile,
researchers and visiting advisors share informa-
tion with extension agents at weekly training ses-
sions, a component of the modified training and
visit (T and V) extension strategy currently opera-
tive in the Jordan Vatiey.

There are several clientgroups for extension in the
Jordan Valley. Among them are some 6000 far-
mers and the private sector companies who Supp-
ly them. Additionally, there are farmers associa-
tions, marketing associations, water authorities,
credit corporations, and cooperative organiza-
tions. In order to determine how these clienteles
interact among themselves, how the extension
service complements this interaction, and how
more effective newworking can be achieved:
Washington State University community orga-
nization specialists are at work through JVASF'. A
more eilective extension ne!work is a desired out-
come of this activity.

It is expected that the Ministry of Agriculture, in
Ccooperation 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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The Jordan Vailey Agricultural Services Project (JVASP) is funded by the United States Agency
for International Development (USAID) and implemented by Washington State University
twrough the Ministry of Agriculture / Jorda
agricultural productivity through research,
Chiel-of-Party and Mr. Mazen Khassawne

n. JVASP’s goal 1s o increase the Jordan Valley's
services, and extension, Dr. David Youmans is the
his the Director of JVASP.,
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Horticulture

Banana Culture

JVASP 30-87
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Bananas are one of the three most important fruit
crogs 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 un 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 propagalted 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-
panded 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.

Soils and sites

Bananas will grow on a wide range of soils as long
as drainage is good. The clay content should be
below 40% and the wate! table below 1m, but the
soil should have good water retension capacity.
The banana is tolerant of pH in the rangeof4.5to
8.0 but does best belween 6 and 7.5. Plants are
susceptible to wind damage so should not be
grown on the most windy sites.

Planting

Planting distance depends on management and
cullural practices but is usually approximately 3 x
2 meters. Planting time is usually in March or early
April.

Irrigation

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 periocs during mid-
summer high temperalures may be serious.
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Fertilizers

Potash is the major element required in the
greatest amount but may be adequate in many
soils. Nitrogen is required in moderate amounts. It
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 il is a commercial practice to apply
approximately 750 gm/plant of a 20-20-30 fertilizer
in April and November. Minor elements of most
concern are iron, zinc, manganese and copper.

Manure is commonly supplied in the winter.

Pruning

Pruning is important in order to maintain a balance
between growth and yield. This redrices internal
competition within the ‘stool’ or ‘mat’ so that big-
ger bunches of better . juality are produced. One to
3 suckers per stoo are allowed in a rotating
fashion. The plant about to bear a bunch is cailed
the mother plant. The next oldest shoot (sucker) is
the follower (daughter). The next oldest sucker in
line is the follower of the daughter (grand-
daughter), etc. The suckers so developed are
arranged in a circle. Unwanted suckers are re-
moved at an early stage of growth (April, May).
The planting continues 1o rotate in this fashion for
5 or 6 years or more {one planting in the Jordan
Valley is reported to be 20 years old).

After harvest, the top one-third of the fruit bearing
stalk is removed. In about March, the next lower
third is removed. In iate May or early Jur2, the old
stalk is completely removed. This gradual removal
is done since the old stalk can serve as a source of
water and stored food materials for the remainder
of the plant.

Harvest

Prior to harvest, it may be necessary to provide
support for plants with heavy bunches. The bunch
can be harvested when the fingers turn light green
and the corners become reounded rather than
angular. For local market, slight yellowing may be
desircd. Time from planting to flowering will be ab-
out 16 months, and 60 to 100 days from bloom to
harvest is required.

Cavendish-type is subjebt to chilling injury at
temperatures of 13C or less. It should therefore
not be subjected to these temperatures before or
after harvest. To guard against pre-harvest chill-
ing, bunches are usually covered in the field with
blue polyethylene bags.
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Pests

Bananas are affected by several fungi including
freckly, black leaf streak and cigar end. Several
nematodes are a problem. Choke-throat is a phy-
siological disorder caused by low temperature.

Insect pests include oriental fruit fly, spiraling
whitefly, banana skipper, mealybug, chinese rose
bestle, banana rust thrips, green garden looper,
armored scale, and banana root borer.

Most of these pests are not a common problem in
Jordan.
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Spiraling whitefly, banana skipper, mealybug,
chinese rose beetle, banana rust thrips, green gar-
denlooper, armored scale, and banana root borer,

Je dsbs Ky Goahadl Sl o34 phaa U Lale
oLV Sl delyy

Dr. Fenton E. Larsen
Washington State University/ USAID

D:. Ayed Al Wir
Univa.rsity of Jordan

Abdul Raheim Al-Sheikh
Ministry of Agriculture/ JVASP
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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 is the
Chief-ol-Party and Mr. Mazen Khissawneh is the Director of JVASP.
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Horticulture

Lowchill Deciduous Fruits

JVASP31.87
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Standard deciduous fruit trees require a long
period (60 to 1000 hours or more at or below 7C)
of cool temperaiures (chilling) during the dormant
season to break dormancy and produce fiowers
and leaves normally. Lack of sufficient chilling is
marked by delayed and erratic bud-break, leal
formation and flowering. Portions of the tree may
grow while the remainder stays dormant.

l.ow 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 climates low
chill fruits may reach maturity several weeks be-
for. standard varieties, thus commanding high
prices. Some of these fruits will begin 1o bear in
their second or third year and should continue
bearing for 15 to 20 or rnore years. The cultural
needs of these fruits complement those of such
evergreen tree crops us citrus, banana, and guava
whose peak water deinands come after the pzak
April and May demand period of these low chill
crops.

In the table below, severa! low chill types and
varieties are suggested for trial. Some have
already been tried in the Jordan Valley and else-
where and have proven successiul.
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Estimated
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Chlliing Sttt
Apple Hours -
Anna 300 ve
Dorsett Golden 250 to:
Ein Shemer 450 to.
Elah 8-6 450 ‘o
Mayan 250 fvo
Shiomit 375
Vered 250 Yo
Apricot
Amor Leuchs 200 X.-
Quadi ?
Days
Full
Bloom to {ps pLaYH Sas oletes
Jany Bagylt
il y 5 alt}
Poach Ripe Ao {0
Flordaking 450 85 veo Ya.
Desert Gold 350 75 AA \o
Desert Red 150 88 A Yo
Early Amber 350 80 vo Y-
Earligrand 200 75 W vo
Flordabeauty 150 110 \eo Vo
Flordabelle 150 105
Flordagem 250 85 Ae Yo
Flordagold 325 90 AN TYe
Flordahome 400 110 AN Lo
Flordaprince 150 80 A A
Flordared 100 110 e \
Flordasun 300 75 vo Y.
Flordawon 150 80 A Vo
Red Ceylon 50 130 \Y- 0.
Tropic Sweel 175 95 ae \We
Grapes»
-~ (ade p2ae eaal)
Alphonse Lavalee (Darawishi)  (red, saedles) (oaal)
Cardinal (red) (raal)
Flame Saedless (red) . '
Kings Ruby {red, seedless) (’"_"" pase ":*')
Perlette (white, seediess) (a3 ez rasl)
Ruby Seedless (red) (>a1)
Superior Seedless (white) (wast)
Thompson Seedless (Sultana, ~ (white) (axh)
Sultanina, Banati)
Days vy fl:ﬂl KXY ol
Estimated Full . 3
Chiling  Bloomto UG Bagu
Nasctasine Hours Ripe gudilly 2,
Early Sunred 300 80 A o
Kaygold 250 95 Ao Yo
Sunfree 500 85 Ao o
Sungem 450 72 vy to.
Sunlite 450 85 Ao to-
Sunred 250 90 4. Yo
Sunripe 350 95 40 Yo
Pear
Floradome««« 250 Yo.
Hood
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Pecan

Cherokee 300-400
Cheyenne 300-400
Choctaw 300-400
Kiowa 300-400
Tejas 300-400
Wichita 300-400
Persimmon

Fuyu 100-300
Hachiya 100-300
Hana fuyu 100-300
Hiratanenashi 100-300

« This variety is self-unfruitful; Quadi is suggested as a polli-
nator but the exact chilling hours are not available.

«« Most grapes require ve:y little chilling and would be suit-
able for the Jordan Valley, but only oarly ripening varieties
are listed in order 1o take full advantage of guod, early mar-
ket prices.

+ «+ Also self-unfruitful; Hood is the suggested pollnator; exact
chilling hours for Hood are not available.
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Hortlcufture

Persimmon Culture
(Islsd) SIS de iy

Persimmons are a crop that is little known at pre-
sentin Jordan but one which has potential for pro-
duction in a wide variety of locations. it grows weli
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 o bear, but
will come into commercial production with good
care by the fifth or sixth year.

Site Selection

Persimmons do well on a wide range of soils. They
do better on heavy clay than most fruii lrees, 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 crops, but crop
and tree size will be limited in such situations.

Varieties

Hachiya is an acorn-shaped self-fruitful variety
which should be planted in solid blocks since it will
have seeds with black spots surrounding the
seeds if cross-pollinated. Fruit is usually seediess
(unless cross-poliinated), orange red, and astrin-
gentuntil ripe.

Fuyu is a flat, nea.y round, orange-red, non-
aslringent fruit. It does not need pollination and will
be seedless unless cross-pollinated. Early ripen-
ing.

Hanna Fuyu is a flat, round-square, yellow-
orange, non astringent fruit tha! is somewhal su-
perior 1o Fuyu. It doesn't need pollination. Early
ripening.

Hiratarenashi is a square-flattencd shape, red-
orange color and usually astringent until ripe.
Does not need pollination.

Propagation

Persimmons are propagated by whip or cleft graft-
ing of selected varietics onto seedling rootstocks
of Diospyros lotuz ~r D. kaki. Seed for rootstocks
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must be stratfied for 60-90 days at 7 to 10C if
spiing planted. Seed germination is usually in the
range of 25 to 35%. Seedlings must be carefully
nandled to prevent drying and loss of roots if trans-
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 successiul
as grafting.

Planting

Persimmon trees have hagile roots and must be
treated with great care. Roots must be protected
agamnst drying at all times. Spacing is usually ab-
outd - 5mto S < 6m (depending on the quality of
he site) for a lower vigor variety such a Fuyu.
Hachiya is a vigorous variety that should be
spaced 6.1 ~ 6 tmlo /.4 ~ 7.4in. depending on
the site. Settrees at about the saime depth as they
grew In the nwcery. Irrigate immediately after
planiing.

Fertilizer

Parsimmons 1espond 1o the use of nitrogen. Ma-
twre trees will require anout one pound of actual
nitrogen per year. Phosphorous and potassium re-
quireinents are not high and there should be am-
ple amounts of these elements in Jordan soils.
Minor element deficiencies will probably occur and
may be corrected by appropriate soil applications
andor fohage sprays.

frriguiton

Although persimimons vail withsland considerable
drought, fruit size and yicid will suffer accordingly it
water s limited during the growing season. Good
production requires about 90- 120im of waler dur-
ing the growing scason

Training ard Pruning

Young trees are bainad o develop a moidified cen-
tratleader system. Heat the newly planted tree at
about Y0om. As the tree aevelops, select 3 10 5
main mbs spaced at about 30 cm intervals, with
the lowest lateral starting at about 75 to 90cm from
the ground. Removing of unwanted taterai shoots
frorr the main trunk dunng the first and second
growing seasons helps force most of the growth
into the proper framework branches.

Maderate, annual pruring is requited each yeari to
stimnulate new growth which bears fruit for the fol-
lowing season. Pruning should be mostly confined
1o small cuts to thin out weak, shaded wood or io
head hack excessively vigorous growth. Cross-
over and damaged wood is also removed.

Heavy pruning will usually simulate oo rmuch
vigorous, upright growth that s chifficult o managae,
and trees pruned too lightly will tend o be weak
growers with low quality frut.
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Harvesting

Fruit should be allowed to stay on the tree until it
develops full color. Immature fruit of astringent
types will not soften evenly and may remain parily
astringent.

To harvest, the fruit is clipped (cut} from the tree,
leaving the calyx and a short stem: attached to the
fruit. Frut must be handied carefully to avuid
bruises which later turn brown.

Insects and Diseases

The persimmuon is relalively free of serious pests.
Among insects, citrus mealy bug, orange tortrix,
red-humped caterpillar, and oiive scale may be
found on persimmons. Crown gall can be a serious
disease problem.
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Hordculture

JVASP 33-87

Papaya Culiure
(Bltall) Lt ds1 3

Papayas ar¢ httle known at present in Jordan but
have potential here, especially in parts of the Jor-
dan Valley. Other frost-free sites may be suitable
as well.

Site selestion

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 ot 3 or 1 days or less. The best soils
are well-azrawed fertile loams with high organic
matter conteni. The most favorable oH is 6 to 7.
The tree is easily damagert by strong winds, so
such windy areas must be avoided unless wind-
breaks are provided. The minirmum survival
temperature is -1.0C, below which the tree is kil-
led. Suitabie growing temperatures are in the
range of 25 to 30C. The minimum for growth is ab-
oui 15 C.

Plant types

Plants can be male, bisext.al, or female. When the
pcllen cf bisexual plants is used on female plants,
all seedlings will be female and bear truit. When a
female plant is pollinated by a mae piant, half of
the seedlings will be made and will bear no fruit.

Propagation

Most commercial propagation is by seed which
makes it “ifficult to maintain pure varieties. In-
deed, if pollination is not controlted, a true-to-type
variety will s001 be 1ost. Because of this, vegeta-
tive propagation is desirable, but it is usually diffi-
cult. Cuttings and cleft crafting ara passible but not
often used commercially because of limited suc-
cess. Methods ¢ | mass propagation by tissue cul-
ture have been developed but plants from such
methods presently have very limited availability.
Seeds for propagation shauld be secured by con-
trolled pollination of selecled male and female
lines of superior performance. If the plants are
bisexual, it is usually be sttoinsure self-pollination.
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Seeds are taken from the fruit and washed free of
their gelatious covering and are dried on a sheetof
paper out ¢ the sun. They can be stored in an air
tight container for up te 3 years.

Seed can be sown in boltomless pots or direcily in
the field (at field spacing). Seeds are usually
planted 4 to six per pot (or hill in the field). When
grown in pots, they are usuaily given partial shade
for the first 2 weeks aiter emergence. Seeds re-
quire 2 weeks to germinate. Six weeks after sow-
ing in pots, seedlings are moved 1o ihe field for
transplanting.

Planting

Field spacing varies form 2 x 2.5 to 2 x 4.5m.
Three or 4 plants per hill are left until flowering
when male and femate plants can be disting-
uished. Plants are ten usually thinned to 1 female
ptant per hill. One male is ieft for each 20 hills 1o
serve as a pc'linator unless plants are bisexual,
and then only th's type i5 allowed to remain.

Irrigation

On gooa soils and with good care the papaya will
develop a dense root system which is capable of
withstanding periodic drought. However, for max-
imum perforrmance, moisture must be readily
available. The potential evaporation is reported to
be 1.3 times 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 iit-
rogen levels thai, most orchard species. Growth is
favored by a high soil organic matter content. The
use of manure appears to be beneficial. Standards
for leaf and soit analyses have been developed.

Pruning

Trees are never pruned unless a arower wishes to
rejuvenate & planting 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 maintained longer, and its height may
reach 10m or more, its economic life comes to ar;
end when the fruit bearing surace is beyond the
height where itts economically feasible to harvest,
When the fruit is beyond a con enient height, a
grower may choose lo cut the tree back to a height
ot 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 Lractice s louse a 3 year rotation and
completely remove and replant a third of the area
each year.
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Harvest

Fruit for local use is picked when the green color
changes 1o yellow halfway up the fruit. For ship-
ping, harvesting should be earlier, as soon as the
blossom end has turned color. The fruitis removed
from the tree by cutting the stem.

Pests

A number of fungi affect papaya. These include
anthracnose, Pythium, Rhizoctonia, and Fusar-
ium,

Among insects, whitescale, fruitflies and mites are
a problem. Hoot-knot nematodes and soil fungi
cause replant proble ms which can be solved with
fumigation, butitis expensive. Rotation is useful to
reduce this problem.

Varieties

The Hawaiian varieties, Solo, Waimanaio, Hig-
gins, and Wilder should he fried in addition to
varieties from other areas.
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Horticulture

Mango Culture
=l el )y

The mango is a fruit that deserves increased
attention in Jordan, especially in parts of the Jor-
dan Valley. Other frost-free sites may also the suit-
able for its cultivation. Mango tends to be allernate
bearing and is characterized by a heavy fruit drop
throughout all stages ol fruit development.

Site Selection

Mangoes will grow on a wide range of soils as long
as they are well drained and not especially shal-
low. Good structure and aeration are important.
The bestpH range is 5.5t0 7.5 but a wider rangeis
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 t'ees will toler-
ate some frost. Bloom is stimulated by a rest
period in autumn and winter of the subltropics or a
dry period of 3 to 4 months in the tropics.

Variot'es

Irwin (early) Haden (early), Toimmy Atkins (mid-
season), and Keilt (late) should be tried, but there
arc many others available, It is usually best 1o
plant 2 varieties to insure good pollination. Some
varieties are self-incompatible i.¢. Dusehri.

Propagation

Some varieties produce polyembryonic seed, thus
they will produce several seedlings per seed. One
of the seedlings will be from the sexual union while
the others will be ider‘ical to the mother plant and
can thus be used lo propagate the variety withoul
resorting to grafting or other vegetative methods.
The vegetative seedlings, however, are not al-
ways easily distinguished from the sexual seed!-
ing.

Seed is also used to produce rootstocks for grafi-
ing or budding of the desired fruiling varicly. Seed
are taken from the fruit, washed. and dried for a
few days in the shade. They are then sown at a
spacing of 15 » 30 cm and 5cm deep, with the
conex side up. If removed from the stone, ge -
mination takes about 18 days but will require 30
days if not removed. When 10 cm high, seedtlings
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are moved to a spacing of 40 x 100cm. Trans-
planting must be carefully done to avcid damage.
Seedlings must be carefully watered and fertilized
to promote rapid growth. When seedlings are
approaching pencil size they may be chip budded
with the desired variety. Budded trees should fiow-
er in the third year after field planting.

Field Planting

The best planting time is about late January orear-
ly February. Space plants about 8 to 10m apart in
each direction. Be very careful to avoid drying of
the rools prior to planting. Thoroughly water each
tree immediately after planting.

Irrigation

Trees will require no irrigation during the dormant
period. Irrigate at the end of the dormant season
and subsequently at the first sign of wilting. More
exact requirements are currently unavailable.

Fertilizer

Nitrogen is probably the only major element that
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

The mango needs little pruning since it usually
grows out naturally into a symmetrical, dome-
shaped tree. During the first 4 years ofitsgrowth,a
little remedial pruning (i.e. removal of crossing
branches) may be helpful.

Harvest

Fruits are generally picked when they just begin to
change color but are still firm if they will be ship-
ped. For local market fruit can wait until it is be-
coming soft. Fruit is cut from the tree and must be
carefully handled to avoid damage.

Pests

Anthracnose, gumosis, and powdery mildew are
important diseases. Scale and fruit flies are impor-
tantinsects.
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There are 3 types (races) of avocados as well as
hybrids betweer types. The distinct types include
the West Indian type which is adapted to tropical
climates (although it grows elsewhere) with high
lemperature and rainfall and is injured by tempera-
lures below -2.8°C and killed by temperatures of
-4.4°C. The Guatemalan type does well under
cooler growing conditions and will withstand occa-
sional freezing temperatures, but is likely to be kil-
led by -6.1°C. Mexican types tolerate coc'er. drier
conditions than the others and some varieties will
endure temperalures below -7.8°C.

Site Selection

Thewood of avocado trees is quite brittle and easi-
ly broken by strong winds. The most windy sites
should therefore be avoided. A sandy loam soil at
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 rools in
the uoper 60cm of soil. An impervious layer or a
water lable within 30cm of the surface will cause
trees to die within a few years. The optimum soil
pHis between 5 and 7. Trees are sensitive to salt,
although there is a range of sensitivity among
lypes, with the West Indian type being the most
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.

Flowers Fruitss

type Season
Hass A April - Nov.
Bacon B Oct-Jan
Pinkerton A Winter - spring
Zutano B Dec - Jan
Fuerte B Nov - June
Jim B Nov - Jan
Reed A June - Nov
Susan B Sept - Nov
Gwen A Spring - summer
Whitesel| B Spring - summer
Mexicola A Aug - Oct
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Ettinger B Early
Tova A Mid-season
Horshim B Mid to late
Netalm B Late
Nordstein ? Early
Yield
Capacity Race Comments
Hass heavy Guat. may be alt
bearer
Bacon good heavy  Mex.
Pinkerton v. heavy heavy Mex Gust.
Zutano heavy Mex.
Fuerte poor good Mex Guat. altbearer
Jim good heavy  Mex,
Reed heavy Mex.
Susan good heavy  Mex.
Gwen heavy Guat.
Whitesell  heavy Guat.
Mexicola  heavy Mex.
Ettinger heavy ?
Tova heavy ?
Horshim v. good ?
Netaim good ? Excl. qity
Nordstein v. good ?

= Avocado flowers open twice and are closed in between.
Type A flowers are female in the morning of the first day of
bloom and male in the afternoon at the second day. Type B
flowers are female in the alterncon of the tirst day and male
in the morming of the sezond day. Thus, 2 varieties of diffe-
renttypes are usually required for good fruit set.

»+ Season of fruit maturity depends on location.

Propagation

Avocado varieties are budded or grafted onto
seedling or clonal rootstocks. Clonal rootstocks
tend to be difficult to propagate and therefore are
usually much more expensive than seedlings.
Consequently, clonal rootstock use is presently
restricted lo special situations, such as where root
rot tolerance (for wet soils) is needed.

Rootstocks of the West Indian type are the most
tolerant of salt and may succeed where the water
contains 250 ppm chioride.

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
'/> years old from seed tend to be more difficult to
get established in the orchard.

Planting

Trees can be planted in late fall or early winter un-
less frostis expected to occur after pianting. Spac-
ing willdepend on climate, soil, and variety and will
vary from 5 x 5mto 12 x 12m or more. Set fregs
at the same depth as previously planted. Thoi-
oughiy water trees as soon as they are planted in
order to settle the soil properly around the roots
and to provide ample moisture.
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Protecting newly planted trees

Field-nrown 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 trunk.

Greenhouse-grown trees will reqiire more protec-
tion. Use & cylinder thal 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 | each 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 |/ day.

Fertilizer

Adeguacy 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-
0.25%). K(0.75%), Ca (1.0-3.0%), Mg (0.25-
0.80%), § (0.20-0.60%). B .0-100 ppm), Fe (50-
200ppm), Mn (30-500ppm), Zn (30-150ppm). and
Cu (5-15ppm).

For nitrogen, a suggested rate of application is 25
gmlree 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 1s 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-
ter every growth flush the first year. Continue to cut
back branches that tend to become dominant un
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 selecled branches to allow
light penetration.
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Harvesting

Fruit is tested in various ways to determine the
proper stage of maturity for harvest, but there does
not appear to be general agreement as to the best
method. In some areas it is based on oil content
(8% minimum) and in other places it is based on
size and/or days from bloom.

If harvested immature, fruit will not ripen properly.
However, when properly mature it can hangonthe
trees for several weeks withcut further ripening.

The fruit is usually not a!l ready for harvest at one
timo. It is clipped from the tree, not pulled. Fruit
must be carefully handled io avoid damage. Some
variclies are subject to chilling injury at storage
temperatures as high as 13°C.

pests

Phytophthora cinnamoni is avocado's worst pest.
It causes seedling blight, stem canker, and rooi-
rol. Other disease pests are scale, anthracnose,
Cercospera and Verticillium.

Scale, meatybug, mites and nematodes may be a
problem.
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Citrus is the mostimportanit fruit crop in the Jordan
Valley. It is well adapted to much of the area and
will continue to be of major significance in the fore-
seeable future.

Site Selection

Cold temperatures are not likely to be a problem of
much significance in the Jordan Valley. Most citrus
will tolerate some freezing weather without signifi-
cant damage unless it comes during bloom.
Oranges can stand more cold than lemons, and
Satsuma mandarins can tolerate more cold than
any other commercial variety. The highestproduc-
tion levels are achieved where there is a well de-
fined, cold-produced dormancy period in order to
produce a concentrated fruiting period. Growth
stops when temperatures drop below 13C. In the
tropics, dormancy is induced by a dry period. Mas-
sive flowering usually occurs about 3 weeks after
the end of an inducing period of cold or drought.
The optimum temperature for growth is 25-30C.
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 planled on
what might be considered as shallow soil (about
90cm) if there is good drainage below that depth.
Saturated soils are not tolerated for long periods.
Trees can be gown on sands or clays but will do
beston aloamy soil. A pHof 510 6 is best but trees
can be grown up 1o about pH 8. Mitdly saline con-
ditions can be tolerated, but the vigor and yield are
aflected if water containing more than 1280 ppm of
total saits (an electrical conductivity of 2 mic-
roohms) is used.

Types and Varleties

Oranges: Shamouti, Washington Navel, and
Valencia are the printipal varieties grown,
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Grapefruit: Marsh seedless.
Lemon: Eureka.

Mandarin (Tangerine): Clementine (small, early),
Baladi.

Tangele: 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 in the spring since it has no dor-
mant period. The minimum temperature for ger-
minalion is 15°C and the optimum is about 32°C.
Germination takes about 1 month, About 5 lo 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 a height ot about 20 to 30cm
from the ground on a stock thatis about 8 mmin di-
ameter at budding height. The inverted T-bud is
often used. The foilowing spring, the rootstock is
headed back to the bud, the bud is forced to grow,
and by fali the tree is ready to move to the orchard.

Rootstocxs commonly in use at present are:

Rough lemon: Has mary faults; truit low quality;
treas short-lived; susceptible to cold.

Sour orange: Tolerant of phytophthora; sauscepli-
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.

Itis usuaily desirable to trim trees in the nurseryin
order to develop a branched tree for orchard plant-
ing. Trees should be headed in order 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 nursery, it is
best if they can be balled and burlapped or bag-
ged, with as little disturbance of the roots as possi-
ble. Under some conditions, they can be handled
bare-root, but this requires great care, and trecs
handled this way are much more subject to loss.

As an alternate to field arowing of nursery trees,
they can be grown in pots, bags or other contain-
ers.

Planting

Plant trees as soon as spring weather allows,
Where there is no danger ofdamage from low win-
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Table (1)
Leaf analysis guide
for diagnosing nutrient status
of mature Valencla and Navel orange trees

Element Unit Ranges’
Totalin

dry matter) Deficient Low Optimum High Excess
Nitrogen (N) % < 2.2 22 to 23 24 to 2.6 27 to 28 > 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 0.63 0.70 to 1.09  1.10 to 2.00 >2.307
Calclum (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 2007 > 2507
Manganese {Mn)* ppm < 16 16 to 24 25 to 200 300 to 5007 > 10007
Zinc (Zn)* ppm <~ 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 227 > 227
Molybdenum {Mo)" ppm < 0.06 0.06 to 0.09 0.10 to 3.0 4.0 1o 100 > 100?
Chlorine (Cl) % ? ? < 0.3 0.4 to 0.6 > 0.7
Sodium (Na) % = = < 0.16 0.37 to 0.24 > 0.25
Lithium (Li) ppm . - < 3 3 to 357 > 357
Arsenic (As) ppm = -~ <1 1t%5 > §?
Fluorine (F)* ppm - < 1to 20 25 to 100 > 100

5.

(From Embleton and Jones)
With the exceplion of N values, this guide can be used for grapefruit, leinon, and probably other commercial
citrus varielies.
Based on concentration of elements in 5 to 7 month old, terminal, spring-cycle leaves frorm nonfruiting and
nonflushing shoots. Leaves selected for analysis should be free of obvious lip burr, insect or disease injury,
mechanical damage. elc., and from trees that are not visibly affected by disease or other injury.
Potassium ranges are for effects on number of truit per tree.
These standards are not applicable for leaves that have been sprayed or dusted with the particular elermant 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 the case of Fe, Mn, or Zn the next growth cycle that appears may have values
in the deficient range.
From fruiting shoots (Chapman, 1960).

«+ These elements are not known to be essential for growth of citrus.
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Prepared by:
Dr. Fenton Larsen
Washington State University/ USAID

Dr. Ayed Al Wir
University of Jordan

The Jordan Valley Agricultural Services Project (JWVASP) is fundad 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 is the
Chief-of-Party and Mr. Mazen Khassawneh is the Director of JVASP.
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Ministry of Agriculture
Horticuliure

Strawberry Culture
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Strawberries are adapled to a wide range of soils
and pH values. However, they do poorly where
salt concentrations are high. irrigation and fertiliz-
er practices must, therefore, be carefully control-
led under saline corditions.

Strawberries as e group are also adapted to a wide
range of climatic conditions, but individual
varieties may have a very narrow climatic adapta-
tion. Determining the rnost suitable variety for a
given site, therefure, may require testing of a num-
ber of varieties available from different sources.

Strawberry Varieties and types

Strawberry varieties are of two main types, those
that bear a single crop, usually ripening within a 6
to 8 week peried or iess, and those that are of a
day-neutral type with fruit ripening over a period of
several months. Fruit bud formation in single crop
types is very sensitive lo day l2ngth and tempera-
ture. Fruit bud formazion with day neuwral types is
not affected by day ler gth and is less sensitive to
temperature. Fruiting of single crop types may be
similar 1o day neutral types under some environ-
mental conditions.

Possible singie crops types to try include Aliso,
Toro and Tufts. The latter two varieties are cur-
rently being grown in the Jordan Valley. Day neut-
ral types with the most promise, include Hecker,
Brightcn and Aptos.

Plant Sources

It is extremely important 1o obtain disease-free
plants that are of good quality. Cheap plants from
unreliable sources will usually prove to be costly
in the long run. While the grower can propagate his
own plants from fruiting beds, this practice will
soon lead lo a decline in production. Clean new
plants from commercial propagators should be
used for each new production cycie. Commercial
plant sources for some varieties are established in
Amman. Europe is the closest source otherwise.

Site selection

Avoid high salinity soils and sites which have a
long history of grow.ng tomatoes, eggplant and re-
lated crops. These crops along with strawberries
are all very susceplible to verticillium ilt and pass
this disease to strawberries. A sundv 0am site is
best. Strawberries cannot be gr¢ wn continuously
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on the same site without soil fumigation
Soil Preparation

Soil for planting strawberries should be prepared
the same as for planting a seed crop. Strawterries
can be grown on flat or raised beds. Raised beds
must be prepared with special equipment after
other soil preparation practices are complete.
Beds are usually about 10-20cm high and about
90cm wide.

Planting systeins

Plants on‘lat beds can be grown as matted rows or
in hills. Plants on raised beds are usually grownin
the hill system.

For rnatted rows, initial piant spacinig is 45 to 60cm
between plants and 100 to 200 cm between rows.
Runners are allowed 10 root between mother
plants and produce a solid row. Row width is main-
tained at 45 o 60cm.

For the hill system, double row beds are most
common. Plants rnay oe set about 30 x 30cm be-
tween plants in the bed and ahout 90cm batween
double rows. Rurner plarts are not allowed to
torm trom mother plants Wiger spaced hill sys-
tems may also be used. Do not use single row
raised beds where saltis a problem since the salt
concentration will be highest in the center of the
bed where plants are located.

Establishing plants

Planls are most easily planted by two persons
werking together. One person uses a shovel 1o
open a hoie by sinking the shovel t7 its full depth
and pushing ahead on the hardie 1o open a hole.
The second person carries the plants and places a
plantin each hole, Placement is carefully done so
as to spread the roots, while keeping themn all ver-
tical and while paying closc atterition to the place-
ment of tha crown. The person holging the shovel
pushes soii against the plant with one foot while
caretully wilthdrawing the shovel o not bunch the
roots and to keep them vertical. The depthis very
important since the top of the crown must be ex-
posed but it must not be set so high that ihe area
where rools emerge is exposed. The soil should
be firmed around each p'ant, and plants must be
thoroughly watered shodtly after planting.

Timing of Planting, Fruiting Period

Plants for the Jordan Valley are secured from
highland sources which have been dug about
November 1, and may be held in cold storage for
aboui 2-1 weeks. They are planted in the Jordan
Valley betwren Noveinber 15 and December 15in
plastic houses. They will s:art fruiting about mid-
February and continue until about mid-June un-
less the weather becomes 100 hot. The plantings
arethenremoved and newplantsare setin the fall.
Strawberries ara currently not being grown in open
fields in the Jordan Valloy but this should be possi-
ble with the correct cultural practices.
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Fertilizers

Nitrogen will oe the major fertilizer element
needed mos!. Varieties differ considerably in their
need for nitrogen. If too much is applied plants will
be overly vegetative, production will be poor and
fruit will be soft. In some cases phosphorous and
potassium may be needed. The minor elements
iron, manganese, cor per and zinc may deficient;
also magnesium and boron are sometimes
needed.

When needed, phosphorous and potassium
should be applied before planting and worked into
the soil. Nitrogen should be top-dressed and wa-
tered in as soon as plants have begun to grow.
Minor element needs can be supplied by foliar
sprays or soil-applied chelated compounds. Ferti-
lizer can aiso be added through the drip irrigation
system. The amounts of fertilizers applied should
be based on foliar analyses.

Irrigation

Strawberry plants have a shallow root system with
90% of the roots in the upper 15cm of soil. They
will not tolerate extended periods of drought. In
light soil and during hot periods they may need
water every 3 or 4 days. Apply enough water to
penetrate i at least 30cm. Drip irrigation is well
adapted to strawberry culture, espedially where
plastic mulchis used and water supplies are short.

Flower bud removal

Under some conditions flower clusters will appear
soon after planting. It may be wise to remove these
flowers fos a short time in order to allow mother
plants to become well established.

Runner Control

For plants grown in a hill system, all runners
should be removed as they appear. For matted
rows, allow runners to fill in the row between
mother plants and maintain a row width of 45 to
60cm.

Weed Control

Chemicals are available to control some weeds in
strawberries, but hand weeding within the row is
the safest method.

Mulching

Straw and other plant residues are often used as
mulches around plants to keep the fruit clean, to
help control weeds, and to conserve moisture,
Clear plastic mulch is successful in areas where
soil fumigation is used to kill weed seeds. Black
plastic is also used, but where lemperatures are
100 high, it may become too hot and damage bar-
ries that come in contact with it.

Inthe Jordan Valley in plastic houses, black plastic
muich is used. Under this system, the fruiting cycle
is complete when high temperatures commence.
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Harvest

For shipping, harvest fruit when it is about 3/4 col-
ored. For local market, harvest fruit when nearly
funy colored. Do not allow fruit to remain on the
plants more than one day past full color in any
case. Fruil will not increase in sugar content after
harvest. Strawberry fruit is highty 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, iould 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.

Insects

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 leal, fruit, and root diseases
which atfect strawberries. At present, the disease
nf most concern is probably verticillium wiit 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 relalively soon are leaf
spol, botrylis fruit rot, and phytophthora, which
affects plants and fruit.
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Ministry of Agriculture
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Grape Culture I
Sites, Varieties, Spacing, Supports
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Jordan has a long history of grape cuiture. With
the introduction of new varieties and the use of im-
proved cultural practices, there is potential for
greatiy expanded production in the Jordan Valley
and elsewhere in Jordan. This bulletinis the begin-
ning of a series that will discuss various aspects of
vinifera grape (includes most of those native to
Europe and Asia) culture.

Site Selection:

In selecting a site for vinifera grape growing the fol-
lowing factors should be considered.

Temperature:

Vinifera grapes need warm to hot, dry summers
and cool winters for the best growth and develop-
ment. Vinifera grapes usually do best with a winter
rest penod of about 2 months, with the average
daily temperature below 10 'C. However, they will
actually do quite well with much less chilling than
this. Shoct growth begins in the spring when aver-
age daily temperatures reach 10 C. Forgood vine
development and maturation. the daily average
temperature must be aleast 10 C during the grow-
ing season. Sorae variclies require average
temperatures as high as 29 C. Some varieties will
rot do weil under hot desert conditions, however.

The main factor which determines the time re-
quired for grapes to reach maturity is the amount
of heatreceived. This heatis expressedin temper-
ature - ime values called degree days or heat un-
its which are accumulated for specific periods of
time. The effective heat summation for a given
location largely determines the amount of time
from: bloom to ripening for a specific 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 lo give a monthly value. Add the monthly
values lo give a growing scason value.

Early grapes require about 1600 degree days fo
mature and late varieties a! least 3500 degrec
days. Grapes intended for different uses will have
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different requirements. If the temperature
measurements are begun at full bloom, Thomp-
son Seedless will be mature for table use (18 Brix
ar about 18% solub.e solids) at about 2000 degree
days but will require about 3000 degree days for
proper maturity to make raisins.

Soil:

Grapes are grown throughout the world in many
types of soils from shallow to deep, gravelly sands
to clay loams, and with fertility levels ranging from
highto low. It is best, however, to avoid very heavy
clays, very shallow, poorly drained soils, and soils
with relatively higii levels of alkali salts, boron, or
otner toxic materials.

The heaviest crops are usually produced on the
deeper, more fertile soils. Such sites are usually
preferred for varieties like Thompson Seedless to
produce table grapes, raisins, and common wines.
Wine grapes often produce high quality fruit on
rocky or infertile soit where other crops would not
succeed.

Water:

In some grape growing regions of the world, vines
are grown without supplemental irrigation, but
such areas are usually the cool grape growing re-
gions. Under these conditions the total rainfall
usually exceeds 40 cm, with 5¢cm or more occur-
ring in early spring. and the soii is capable of hold-
ing 30 em or more of readily available water in the
root zone. Under such conditions, the vines grow
well, bear good crops. and hold their leaves until
fall. Grapes can be grown withnut irrigation under
less desiratle conditions, but the cropwiltbe prop-
ortionately smaller. If the rainfall is less than indi-
cated or the soils are shiallow, rocky, or heavyclay,
the vines will not grow and produce as they would
withirngation

Varieties:

Many varieties are available world-wide but onlya
few have been well tested for their adaptation to
conditions in Jordan. Weli known varielies that are
being grown are:

Alphonse Lavake:Red, seedless, early.

Beauty Seedless:A very early, black, seed.ess
table variety with medium oval berries and a .1eut-
ral taste.

Flame Seedless: Very early, red.

Cardinal: A very early, red, seeded, table grape.
Berries are large. Does well in hot areas. Grows
welt with cordon training and spur pruning. Usually
requires thinning. An early strain is available that
ripens 2 weeks before regular Cardinal,

Kings Ruby:Red, seedless, midseason.
Perlette: Very early, white, seedless. Responds
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well to cordon training but requires heavy berry
thinning.

Ruby Seedless:Early, red.
Superlor 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. In many 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 al! found
o 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 between plants and 3 to 3,5m between
TOWS.

Late tall 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 cen-
ter of the hole with the graft union about 7 to 8 ¢cm
above soil level. Fill the hole half fuil with well
pulverized. moist soil. Pack the sou firmly around
the roots. Finish filling the hole and pack tha soil.
Apply water to settle the soil around the roots.
Prune ine 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-
tect it from drying winds during winter. Remove
is covering just before growth beginsin the spring.

Vine Supports:

Unless there is a gond reason to use an arbor Sys-
lem, amore simple, less expensive system of vine
supports should be chosen.

For grapes that can be head-trained and spur
pruned, a simple 5 cm by 5 cm stake that is about
1.8 m long and driven 0.5 m into the ground al
each plant will give sufficient support. However,
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
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
attached to the tops of the stakes. Three or four
wires evenly spaced on the cross-arms are
stretched along the rows to hold canes and
shoots. An additional wire is needed on the stake
below the cross-arm to support the head or cordon
of the vine. If sturdy posts are used and the trellisis
erected atthe time of planting, individual vine stak-
ing can be eliminated.

by:
Dr. Fenton E. Larsen
Washington State University/ USAID

Dr. Ayed Al Wir
University of Jordan

Abdnl Raheim Al-Sheikh
Ministry of Agriculture/ JVASP
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The Jordan Valley Agncuttural Services Project (JVASP) s funded by the United Stales Agency
for Internationa! Development (USA!D) and implemented by Washinglon State University

through the Ministry of Agriculture * Jordan JVASP's goalis 1o increase the Jordan Valiey's
agnicultural productivity through research, services, and extension. Dr. David Youmans is the
Chiel-o!-Party and Mr Mazen Khassawneh s the Director ol JVASP.
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Ministry of Agriculture
Horticulture

Grape Culture Il
Irrigation, Nutrition, Girdling,

ety 13 09
JVASP 39-88

Thinning
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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 filled with water from irrigation or
rain. After growth starts in the spring (if the soit 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 {ull foliage if full production is to be main-
taincd. Salinity damage will usually be minimized
by frequent irngations and not allowing the soil to
get near the wilting point.

If girdling 15 used, wrrigation should be available to
aid in vine recovery. With table grap.es and raisins,
maturatior can sometimes be managed by limiting
water at fruit maluration period. After mid-
summer, water can be reduced to promote ripen-
ing of wood, particularly with varieties that grow
laie and in areas with coid winters.

Water can be appliad by finoding, furrows, sprink-
lers. aind with drip (trick!c} methods. Drip irrigation
is best adapted to areas of water shortage, but the
system must be carcfully designed, installed, and
operated to be successful.

Nutrition:

Grapes will succeed with a wide range of soil fertil-
ity. They are less exacting in the leve! of soil nut-
rients required than many horticultural crops. If soil
depth, texture, and water are favorable, grapes
will survive and sometimes bear profitable crops
on soils where other fruits would fail. The 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 spHag to late talt which
provides an extended peniod to absorb nutrients.
The leaves and prunings constitute about 90% of
the annual growth and shoulg usually beincarpo-
rated back into the sail. Since 90", of the fruit is
carbon dioxide from the air and waler fror the soil,
the fruit crop removes comparatively  small
amaunis of nutrients from the vineyard. Thus, it is
usually not practical 1o apply large quantities of fer-
tilizer to the vineyard unless the soil has been dis-
turbed by leveling or crosion or has other special
problems.

Any of the essential maior or mino elements might
be deficient in speciat situations, but nitrogen,
phogphorous, potassium. boron, zine. and iron arc
the most ikey 10 b deticient Cnly very rarely wilt
B necessary to apply more than 2 or 3 of these
elemients 2t one tme In the case of boron, its
easytoover correctadehoency problem and pro-
duce atovcity problem whichis dilicult to correct.
Nitrogen 1s correctea with soif apxpied materials,
white boron. zine and iron can he corrected with
sprays apphied te the plants, or materials appliea
to the soil

Weed Control:

Weed control s espltddly iponant in young
vineyarde 10 Ginrate compeation for water and
nutnents and assure a good stan for the vines
Al30. because of conpstition weed control 1S 1Im-
portant in urirngated vineyards or areas of water
shortage s important before starting a vineyard
tu elirmmate perennial weed species. Theseo kinds
of weeds are very difficult to conteol with either cul-
tivation or he:btcides in an estabbshicd vineyard.

Herocdes e important tocls in vineyards in
many areas However, they must be used with
great care 1o avoud damage 1o the vines and the
apphicator and 1o avoid toxic 1esidues in the fruit,
Herbicides shouid not usually e used the lirst
yearin the:ife of thie vineyard

Girdling:

Gurdding 1s the renioval of g complete rng of baik
3.010 6.0 mm wide troni the trunk, arm or cane
(basal to the fruit). Thus nterrupts the flew of mate-
rigls from leaves 1o rools and causes an accu-
mulation of these matenals in the vine parts above
the girdie. Other chemucal efects may also occur.
Girdling may ba used 101 several purposes. The
timmg will vary in each case. It should probably not
bedone in areas with rio irnganon Girding is done
for the following purposes

Improving Berry Set: To increase beiry set, gird-
ling is inost eliective if done duning bioomn. It will
stil have some effect if done immediately afier
bloon  Seediess varicties such as Thompson
Seedless, Perlette, Delight, Monukka, and Black
Corirth respond very wall to this treatment. Nor-
mally seeded var."ties do not respond except with
an increase of shot berries (small seedless ber-
ries;.
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Increasing Berry Size: To increase berry size,
girdiing must be done promptly after the normal
drop of unfertitized flowers ozcurs. A delay of ab-
out 3 weeks alter 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 becorting too compact.

Advancing Maturity: It girdling 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 vaiue in
early areas to make even earlier marketing possi-
ble.

Thinnina:

Grape thinning must often oe dore to reduce the
fruit load to nermal so that fruit quality. vine vigor,
and uniform production can be maintained. In
addition, it may aid in producing fess compact
clusters hat are less susceptible to decay, easier
1o pack for mariset and less subject to damage in
hand!ing. Thinning may be considered an early
grading and sorting process. By reducing the
seventy of pruning and removing the excess fruit
with thinning, more uniform annual crops can be
maintained. Some thinning may be done with che-
micals. but only the types done by hand are hsled
helnw,

Flower Cluster Thinning: This type is the rernoval
of flower clusters before bloom. It is of value on
such vanieties as Cardinal Ribier, Muscat of Alex-
andria, and Thompson Seedless. tis the least ex-
pensive of the hand metheds since flower ciusters
are casy to sce. However, it is more difficult to
judge which will be the best clusters at this early
stage of development

Fruit Cluster Thinrung: With this mcthod, remove
entire fruit clusters as soon as the berries have set.
Berry size and color will be improved and maturity
will b2 hastened. Remove undesirable clusters.
They are easier to determine at this stage than for
flower cluster thinning, but since the vines are in
full foliag~. clusters will be harder to find and the
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process will be more expensive, this method is
useful on table, wine, and raisin grapes.

Beiry Thinning: This is the removal of cluster parts
soon after berries have set. The end of the main
cluster stem is usually cut off leaving 4 tc 8 side-
branches on the upper end of the main stem.
These upper side-branches are usually long and
well-branched and space is available for berry ex-
punsion without making the cluster inflexible.
Thinning of this type is cnly necessary on varieties
which produce very large clusters which become
too compact.

Using Growth Regulating Chemicals:

Some chemicais are available {o increase berry
set, berry size, or to thin some varicties. In some
cases these chemicals can be used to replace the
hand operations of girdling and thinning. Consult
the Ministry of Agriculture or the Plant Protection
Department, Faculty of Agriculture, University of
Jordan, Amman, for further information.

insect and Disease Control:

Phylloxera (a root insect) is a very important pest
whichis controlled with resistant rootstocks. Some
rootstocks are also resistant to soil nematodes.
Most other insects and diseases will require che-
micals to keep under control. For help on the iden-
tification and control of insecls and disease pests,
consult the Ministry of Agriculture or the Plant Pro-
tection Department, Facully of Agriculture, Uni-
versity of Jordar, Amman.
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Ministry of Agriculture

Horticulture

Training and Pruning Grapes

L,
JVASP 40-88
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The most perplexing task of the beginming grape
grower is the training and pruning of the vines
There are many ways 1o train vines. but the choice
of a system depends on the variety grown, and the
amount of monrey ana abor for different systems.
Pruning is required o develop the selected train-
ing system and to maintain consistent production
of good quality fruit.

Theinformationn this bulletin s based on experi-
ence i other countries. While the methodz re-
viewed have been successtul with vaneties which
are widely grown. the best way o fraun and prune
variehes of focal ongin may require further testing.

Definiticn of Terms:

Traiming - development of vines to a pre-
determined form

Pruning - removal of plant parts to aid in estab-
lishing a training system, to requlate production,
and to maintain good fruit quality and vine vigor.

Trunk - the main permanent stem of the vine aris-
ing from the ground.

Arm - permanent branch o he trunk. Arms may
ve a few centimeters or more than a meter in
length,

Shoot - present season succulent stems arising
from buds of the vine.

Cane - a shoot which has become woody and ma-
ture and has droppad its leaves.

Bud - a grewing point, covered with scales, which
forins at the basa of the teal. It produces shoots
withi feaves only or shuots and fruit clusters. The
grape budis a compound bud with several grow-
g points enclosed within, inthe same set of pro-
tective scalns. Only one growing point usually
grows from each bud in the spring to produce a
new shoot
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Scion - When grape plants are graited, the scionis
the part of the new plant that eventually forms the
above-ground portion of the vine.

Rootstock - When grape plants are grafted, the
rootstock is the part of the plant thal forms the root
systemof the vine Specific rootstocks are used to
Gvercome some undesirable soil condition or to
improve production.

Head training - a system with a short trunk which
bears at its summit a ring or group of short arms.

Cordon training - a system with a trunk having no
definite head but which is terminated by long arms
extending in one direction or in opposite directions
in the plane of the trellis,

Selecting the Training System:

Before the vineyard is established, the training
System should be determined so that vine spacing
and supports can be selected. Many taining sys-
tems nave been doevised Those which require
elaborate supports are expensive to establish and
maintain. The two most easily established sys-
tems are head and cordon training. They require
only very simple support systems. Head lrained
vInes can be spur or cane pruned, depending on
the needs of the variety. Goidon trained vines are
usually spur pruned.

The tiaining system selecled will affect the plant
spacing (2 1o 2.5 m between plantsand 3t03.5m
between rows is common) and the supports re-
quired for the vines. For table grapes, a trellis
should be used For wine grapes, vines can be in-
dividually staked and trained to a head system re-
quiring no trelhs. However, they will probably be
more productive if trellised. Tabie grapes usually
do best with a flal topped treliis. A 2-wire vertical,
or even a single-wire, trellis is usually suitable for
wing 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 cordon
trained and spur pruned. In some Middle-East
countries (1.¢. Jordan) vines are often laid on the
ground using cordon training. This eliminates the
cost of supports but makes cullivation more diffi-
cuit, promotes fruit rot. and allows scion rooting of
vines on special rootstocks.

Planting the Vineyard:

Training and pruning of the vines begins at plant-
Ing time. Regaroless 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 of the plant (Fig. 1) If a
root1s damaged. cut it oif just behind the damaged
area. Setthe plantin the center of the hcle with the
graft unior about 7 to 8 cm above soil level. Fill the
hole half full of well pulverizea moist soil. Pack the
soil solidly aiound the roots. Fill the hole almost full
and again pack the sull firmly. Finish filling the
hole. Apply water to cettie the soil around the
roots. Prune off all hut the strongest cane and cut
that cane back so that only 2 buds remain. Set a
5cm by 5em wooden stake (a suitable metal stake
can also be used) next 1o 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 in the row as they will be
used to altach wires for the permanent trellis. The
last part of the planting operation is to cover the top
of the vine with a mound of well pulverized. moist
soll 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 indi-
vidually Jiscussed. The system traditionally used
in Jordan 1s 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 upnght 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 wiil
bear the next crop and furnish canes for the follow-
Ing year's spurs. Head training may be used on

scme wine grapes. lts advantages are simple -

shape. ease of training. inexpensive to establish,
andne trellisis required. Short stakes are required
for about 10 years, or until frunks are rigid eriough
1o 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 nto full production. The fruit
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often masses within a small‘area, causing bunch
rotand poorer color on some varieties,

Head Training - Cane Pruning:

The shape is similar to that of head-trained vines
wilh spur pruning, except the hcad may be fan-
shaped in the plane of the trelljs. 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-
al spurs (usually 2 buds long) retained ir: the head
of the virie. Occasionally growers leave no renew-
al spurs because ample shools develop from bas-
al buds 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 asin Thomp-
son Seedless. A larger crop ¢z be obtained for
very small-clustered wine varieties such as Caber-
net Sauvignon, and the fruit1s well distributed. Dis-
advantages of cane pruning include the tendency
of mostvarieties 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
aroot system. Irrigation in iate spring or early sum-
mer 1s necessary 1o promote growth of the limited
root system of the young vines. In hot climates
such as the Jordan Valley, water is required. Early
fall irrigation should be avoided as this may stimu-
late shoot growth that may 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 dormant 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).
If growth was very vigorous, a long cane may be
left lo begin forming the trunk, but it must be
7.8mm in diameler or more. Vines should be
staked ortrellised if this was not done before plant-
ing.

Second growing season. As soon as new shoots
are long enough to tie (about 20 cmy}, 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 it is 20-30 cm long, andre-
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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.

"> main shoot should not be topped untit 30-45
¢ 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 tn farm 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, but 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 which are over 8.0mm
thick on the upper half :f the cane can be cut back
to 1 to 3 buds depending on their diameter. These
spurs are nucessary for rapid davelopment of the
head. On vigorous cane-pruned vines, a single
fruit cane may be left in addition to the spurs. If the
trunk cane is less than 8.0 mm thick at the desired
height for the head, it should usually be cut back to
2buds, and a strong trunk developwd the following
growing season. Tie the vine to the stake just be-
low the enfargement of the apical node, and place
aloose tie around the stake and the trunk cane at
about the middle.

Third growing season. Soime fruit is usually pro-
duced, 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
hall 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 ¢'an-
ger of wind breakage.

Third dormant season. Leave 3 to 6 spurs which
are 2 to 4 buds long, depending on vine vigor.
Spurs thouid be as near the top of the vine as is
practical.

On cane-pruned vines, leave one or two fruit
canes, each 8 o 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 gesired height of the permanent arms
into which they will develop.

Fourlh and subsequent seasons. The goal is to
perfect the structure of the vines so they will beara
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 ab¢ve 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 previcus 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 s1ze 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 normal vines
should be pruned more severely, leaving fewer
buds, by retaining fewer or shorter spurs o+ both.

Spurs from vigerous canes should have more than
those from weak canes. Basal buds, 6.0 mm or
closer to the base of thn cane, should not be
counted. Pencil-size canes should be cut back to 1
bud, and thumb-sized canes should be cutto 3 or 4
buds. The best canes are often the 2 or 3-bud
spurs of intermediate size.

A more exact method of determining capacity is to
prune the vine and weigh the pruning brush. The
number of buds !o 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 additionz | 11 buds for each addi-
tionat 1 kg might be appropriate. One must prune
lighily enough before weighing so that there are
plenty of buds left to make the: final pruning adjust-
mer.

(ane pruned vines. In the dormant season there
are usually several canes that have arisen from re-
newa! spurs, from basal buds, or from old wood
(Fig. 4) Select stiong 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 prunedto 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
piaced in the best positions to Maintain proper
shape uf the vine.

Bilateral Cordon Training - Spur Pruning:

The trunk of the bilateral, horizontal cordor: rises
vertically to ahout 2010 30 cimi 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 shiould be smooth and rey-
ular, and th= branches should be straight. Shoots
or spurs should not be retuitind at the bend of ma-
ture vines because they will become very vigorous
and shade out the other spurs. Bearing unils arc
spurt cnsmalt arms locaied at regular intervals on
the horizontal branches (¢ rdons). Spurs should
be localed on the upper surface of the cordons.

Advantages of the cordon siystem 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 1o mechanical harvest. Dis-
advantages are that it is laborious and costly to
establish, and permanent support is required. It is
well adapted lor table grapes and large-clustered
wine grapes.

Developing Cordon Trained Vines:

First yrowing season and first dormant season.
See discussion on head training.

Second growing seascn. Cordon training is similar
to head training until after topping (Fig. 3.), then
celectiwo laterals to form the cordons. Remove all
other laterals. The point where the trunk divides
shouid be 20-30 cm below the wire of the trellis
that will support the cordon. After laterals are 45-
60 cmloung. tie them on the wire on oppcsite sides
of the head of the vine. As growth proceeds keep
them straight by tying them loosely to the wire, but
do nottie the portion of tne shoot that is elongating,
consisting of about the apical 30 cm.

Second dormant season. Frune off branches to a
pointwhere they are at least 9 mm thick. If they are
thick enough, cut them off at a point halfway to the
adjacent vines. If the 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 ric spurs on the branches when the cordon
canes are full fength turn them around the wire one
to 1 1/2 times to keep them straight. This also

pliy los s V3 o L8141 ol (VT) G apbi Jea
s adly ol e Jib ezl oo Je pieall cutall
3 i) Jlaniod sie Tt pLa¥l G aae die o3
oSS haaly toaas ubasule Wiy il Cae gt
AN fe Lilany poailh 3 Lislad jbas e puta
Y Lolaie ady iall 5yatd gl A

o gad) pali - LU L g g1 d !
ETRUJPEURREICIUN S S RNIRTC e
AT 3 Olyaiy Geh 1 i g5 Ui paall i
S o g Y0 s 1y il sl Sy o (Sl
JEai Loy elde 3l ohibiasl 54S5 ,Ladl
Lol Lslalh a1 U1 cay 1a g Y1 daiionay
sladll Sy JHSy gy i LY ¢Liaddl Gilia 3
LEYI p Y1 Yo LySall 5 puiall ulyall iady . g ,AY)
S5 5 oty Sl e Bl Y1 a (i g,)
A Tt} 03 Ll e Sy 1y S o bl ol g
ouih Je GlaSay baa Lauiss de)ge (0S5 Lajlad
oealiSy b sk SSasaley . a1 o (o (g sl |
25 ks ki3 2y 3V olasd) l it Th,kl 0 ia
b b Tl 538 cagse oy el iy 38U0 i
I Ll Tl Lgily L 5,88 ke sl J1 Sl
il WK o3 cbole s

g gt Byl Gaadl a5

el ey 3 saS AN el lalaall Ll
3 pie 5a Ul i (oY1 Tll) 401 oyl
55001 838 LSS e 3l L) Ry Ty
Cally Gy, y U L il lis . GBI paill aiige
S (T S8 Gl el Uy e Lol
AV U po g, S 50 Sl cne i slaa ) o3
039 Sl 55 Ak 5 s Bl 5,591 Tl
s oAl e T LY L il L e
- £0 Luglyh Jomy Losic bl o cpaitad gpe il by,
bl flae 3 51atu¥) s CpSlaie palasl o -
s pne il S50 g ot cpe il i g i1
Lol a1 n s ¥ gl (S alil
g Al

0 ol g oY)l L)l ok 3 S G, Sl gy
LS Lyl IS 13l JBY1 e ol d e Lajhs Jiy 30,
Lol gy L Gkl i 1 p L1 o enis
VO N Jas Yy a 5paaad p La¥1 2l 131 Ll el
2 e palih bl s dlll) Syl fe JiYY fe a
On g © = E e fog g oill Lliidl Zeall e saly
st 3 Ll 15 s STt 3Ll g i e
g a5 Al Laoladl e gy poaa dig) el o pa 320
Gl il Ula 3y et I p il A i) 3Ll
It S, bautic g Aollh Lusladt ulyall GS D131 oy
poiiss i e GG ol o il 50,80 bt
32 2dy 3 Lalsady ¢ 581 U5 Jaa 3 sac Lisally



places the weight of the cordon and subsequently
developing shoots on the wire.

Third growing season. Rub off shoots on the
underside of the branches when the vines beginto
ygrow. Leave shoots on the upper side of the bran-
ches, spaced 15-20 ¢m apart. Also remove all
shoots on the trunk or on the bends of the bran-
ches. With cordons that are not the desired fength,
develop a shoot from near the end of the incom-
plete branch and tie itto the wire. A shool develop-
ing from the underside of the cordon iS usually
best.

As soon as the shoots are leng enough, tie several
from near the end of each branch o an upper wire
to prevent the shoots from turning over complete-
iy. Overbearing must usually be prevented by thin-
ning.

Third dormant season. Retain spurs 1-3buds long
atregular intervals of 20-30 cm. spaced along the
upper side of the cordons. Remove all other
canes, cut all dld ties on the trunk and branches
and retie the vine to make the honizontal portions
of the branches as straight as possible.

Fourth and subsequent years. The objeclive 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 and keep them up-
right by tying shoots to the top wire. Maintain the
arms at the same height and at unitorm vigor by
pruning and 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 in warm areas, the
4-year deveiopment work may be accomplished in
3yearsorizss,

Pruning Mature Cordon yrained Vines:

Cordon trained vines are pruned to spurs, and the
same techniques ar~ used as for head training
with spur pruning.

References:

Weaver, R.J. 1976, Grape Growing. Wiley and
Sons. New York, N.Y. (Material in this bulletin is
adapted from this book).
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Fig. 1. Left: Proper size Fole and plantin y depth for ol il pandl 5 geall 5 gls Sleud! e oY ady Jsud
the new plant. Lyl gl S Jey - opllalh Ge 3500 3azy 3,50l
Right: Plant has been set, pruned back and
mounded with soil until spring. If there are roots in
this mound in the spring, they must be removed.
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Fig. 4. Method of pruning a head-trained spur-
pruned vine (upper) and a head-trained cane-
pruned vine (lower). Dark-shaded water sprouts,
suckers, and portions of canes are removed a
pruning.
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Ministry of Agriculture

Horticulture

Peach and Nectarine Culture

whxssls
JVASP 41-86
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Because of the recent availabiity of good quahty
peaches and nectannes with a low chiliing require-
ment. culture of these crops has hecome impor-
tantin Jordan. including parts of th2 Jordan Valley.

Site Selection:

Peaches and nectanines will grow on a wide varie-
ty of sodls if they are well drained i the upper 1 to
2m The most tavorable pH range 15 6 to 6 5, but
they wilt do well within a range of about 5.0 1o 7.5.
Nutritiona problems will be of more concern out-
side the optimum range:

Nursery Stock Selection:

The e s Good qualty nursery stock is very
mportant. Trees thatare 1.01o 1. 3m high or larger
are the best trees since they will become estab-
lished more rapidly and bear sooner than smaller
weaker trees. Trees grafted on nematode resis-
tant stock: (Hansen. Okinawa or Nemaguard) are
preterred to reqular seedling rootstocks.

Varicties:

Vanetes wivch appear 1o have potential for Jor-
dan are histed below:

Pcaches Approx. Days Full
Chiling Bloom to
Hours Ripe
Desert Geld 350 75
Descert Red 150 88
Early Amber 350 80
Earlygrand 200 75
Floridabeauty 150 110
Floridabelle 150 105
Floridagem 250 85
Floridagold 325 90
Floridahome 400 110

Floridaking 450 100

Photo: Robert Curry
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Floridaprince 150 80
Floridared 100 110
Floridasun 300 75
Floridawon 150 80
Red Ceylon 50 130
Tropic Sweet 175 95
Nectarines:

Early Sunred 300 80
Kaygold 250 95
Sunfree 500 85
Sungern 450 72
Sunlite 450 85
Sunred 250 90
Sunripe 350 95
Sherman 300

in the warmer arcas. only those with 300 or less
chilling hours wili be feasible. Chilling refers to the
number of hours during the dormant period with
temperatures of 13 C or less. Adequate chilling is
necessary for proper breaking of dormancy. in-
cluding good bloom. frutset and production of
leaves. Inadequate chilling leads to erratic bud
break. poor producticn, insufficient foliage, and
sunscald of the tree.

Temperatures of 21 C or higher during the chilling
period are detnmental. Thus, a winter having
considerable cloudy, rainy weather is usually fol-
lowed by better results than one with an equivalent
number of chilling hours but having generally dry,
sunny cenditions.

Planting:

Tree spacing will depend on the vigor expected on
a given site. but 3 © 4.5m should be a suitable
Spacing on a good site.

Plant trees in late fall or carly winter to allow early
root growth. Protect the roots from drying. Set
trees shghtly deeper than they grew in the nursery
but do not cover the graft union if a spectal root-
stock is used. Firm the soil thoroughly around the
roois and add water to settle the soll and provide
moisture for the roots.

Training and Pruning:

Peach and Nectarine trees aro usually trained to
anopen center. Al planting time. if the tree has no
laterals, head it back to aboul 60 cm. If laterals are
present, select 3 (these will be the main scaffold
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branches) that are evenly spaced around the trunk
(with some vertica! space in between laterals) and
head the tree immedialely above the top lateral.
This height of heading is preferably not above
90 cm. Completely remove un-needed laterals.

During the first winter, cut back the main scaffolds
(iaterals) hy removirg one fourth to one third of
their length (may not be necessary if good laterat
branching has occurred) Head back to a side
shoot that is growing toward the outside of the
tree. Hemove vigorous watersprouts and limbs
that are too low. Continue a similar kind of training
for 2 or 3 years. The tree should be developed so
that a large portion of the bearing surface is low
and within reach from the ground.

Alter about thic thi year, pruning consists of re-
moving overcrowded branches. removing water
sprouts, heading back terminal growth to prevent
the tree from: growing too high, and heeping the
Iree center open to allow sunlight to 1 cach all parts
of the tree. Fruitis borne on shoots that developed
during the last growing season. Heavy pruning is
usually required to stimulate adequate new
growth. Pruning is then used to reduce fruit load by
thinning laterals.

Nutrition:

Any required phosphorous and potash should be
applied and worked into the soil prior to planting.
On newly set trees, nitrogen can be b:oadcast
around the lree as soon as growth begins. Several
elements. including most needed minor elements
can be applied to the soif or as foliar sprays. Nit-
rogen can also be applicd as a spray.

Nutritional requirements are best determined by
foliar analysis. Appropriate foliage levels of the
most commonly needed elements are noted be-
iow:

Low range (% dry wt.)

N 2.80
P < 0.15
K < 1.00
Ca < 0.80
Mg < 0.30
(ppm)
Zn < 16
Mn < 30
Cu < 4
Fe < 40
B < 20
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Oplimum range (o dry wl.)

N 3.00-3.50

P 0.17-0.29

K 1.10-2.00

Ca 0.90-150

Mg 0.30-1.00
(ppm)

Zn 17 - 6U

Mn 40-100

Cu 7-18

Fe 50 - 100

B 25-80

Leal samples should be taken from mid-shoot
areas of average terminals in Jate May to June.

Irrigation:

Trees will require approx. 100 mm of moisture per
month durng the grovwing season. Applications of
2510 50 mm every 7 1o 10 days may he required,
depending on environmental condibons and stage
of development. Demands are greatest durning the
ime tnat ruitis rapidly sizing and matunng tor har-
vest.

Fruit Thinning:

Trees often set more fruit than can be matured to
marketaole size even though attempts are made
by pruning to avoid excess fruit load. Thinning is
donc by hand as soon as the natural drop is com-
plete. Leave one fruit appioximately every 16 cm
along cach branch on trees that have a heavy
load. On ight beanng trees or mbs with hght
loads. spacing can be closer or no thinning may be
required

Harvest:

Fruitis harvested when nearly mature. It will ripen
off the tree when the ground color has become
light grecn or pale yellow. When tully ripe. the fruit
i1s of best quaiity but very subject to damage. Fruit
fortocal sales should be picked more mature than
for shipping. There is a rapid increase in qually
and size just before the fruitis fuily nipe on the tree.
Itisimporlant therefore to wait for adequate matur-
ity for the intended use but tc de carcful to avoid
locses from over-mature frunt

Fruit does not usually mature uniformly on the
trec. It may therefore be necessary to go over the
orcharc 3 or 4 times al 2-day intervals to obtain
fruit at the best maturity.
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Weed Control: ] PEEN |

L s especially important 1o elminate weeds
around young trees. Weed control n older trees is
less cnitical but will save water and fertitizer. Che-
micals are available nut must be used carcfully to
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may be a problem. ool
Disease:
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Scale. brown rol. bacterial spol, leaf rust, leal curl Lieylia e lpay =l nadly ot oW1 alia,
and olher discase may be a problem.
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The Jordan Valley Agricultural Services Project (JVASP) is funded 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 is the
Chief-of-Party and Mr. Mazen Khassawneh is the Director of JVASP.
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Present Distribution

Broad mite, Polyphagotarsonemus latus, is a cos-
mopolitan 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 colton, tomato. pota-
lo, 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 tomalo grown in plastic houses in the
Jordan Valley, documented by JVASP / MOD sci-
entists.
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Injury and Economic Importance

Broad mite feed on young and succutent tissues,
They may inject salivary toxins during feeding that
cause malformation of developing fruit and
leaves. On citrus fruit, broad mite feeding results in
scarred rind tissues and curling of young expand-
ing leaves. Most of the mite's feeding is confined
to the lower leaf surface and in flower structures.
The deformed leaves quickly wilt and dry up or
buds and fruits fail to mature or a2 killed.

Heavy infestations on pepper will cause trowning.
dropping and malformation of buds, terminals.
flowers and small fruit. Piants heavily attacked
stop growing. produce no young and or die.

Appearance

The broad mite is so small (0.2-0.3mm lonyg) that
a hand lens is required to see il. The broad mite
has four life stages: egg. larva, inactive nymph and
adult. Adult females have a shiny appearance, a
white strip down their back. appear colorless to
rich amber or dark green, depending on the host
plantitis feeding on. Females are oval shaped and
their two hind legs are whiplike in form. Males are
shorter than femaie, their body outline is taper-
shaped ard the last pair of legs are greally en-
larged. They use these modified legs to transfer
immature females from mature to young leaves
and fruits,

The travel stage is six-legged and except for their
smaller size (0.1mm) resemble the adults in form.
There are no active nymphal stages: they remain
within the integument of the quiescent larva until
the adult stage is developed. Broad mite eggs are
oval and elongate with 6-7 longitudinal rows of
white tubercles.

Life History and Habits

Broad mite eggs are firmly laid in depressions on
leaves or fruits. Time to complete a generation is
4-5 days and 7-10 days in summer and winter, re-
spectively. This tropical species is reproductively
active all year round if suitable crop habitats are
available, such as greenhouses. Peak egg pro-
duction is 3-4 eggs/ day.
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Control Notes

Broad mite can reach damaging densities in the
Jordan Valley in September through late March
and may require mulliple acaricide treatments be-
cause none of the acaricides a.~"'able is effec-
tive against eggs. Heavy infestations of broad mite
on terminal tissues must be controlled quickly with
acontact acaricide possessing long residual activ-
ity. Multiple applications may be necessary due to
the lack of residue on new post-spray growth that
is favored by broad mite. Use a material that is cur-
rently effective inyour area. The presence of atu-
ral enemies and their effect on broad mite popula-
tion levels is not known. On coastal lemons grown
in southern California, predatory phytosefid mites
may biologically control broad mite infestations in

the spring.
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Whitefly
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Present Distribution

Whitefly, Bemisia tabaci, is generally found on
cultivated plants and wred species throughout the
tropics and subtropics. Thic whitefly species has
been reported in parts of southern Europe. Africa,
Middle East, india, southeastern Asia, Brazil and
southern United States.

Host Range

The whitefly is known to feed on over 50 plant spe-
cies worldwide; 39 host species are known to sup-
port populations of whiteflies in Jordan. Cultivated
host plants commonly infested in Jordan include
tomato. cucumber, squash. bean. caulifiower,
cabbage. eggplant, watermelon and cantaloupe.

Injury and Economic Importance

Whitefly is a sap sucking insect that prefers the
undersuriace of leaves. B. tabaci may injure a crop
in the following ways:

1) Their feeding on host nutrients will reduce plant
growth rate, cause yellow spotting at feeding siles
and may cause leal shedding; 2) Immature life
stages suck large amounts of sap out of the plant
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and produce large quantitites of sticky honeydew
on the leaves. Sooty molds will often grow on the
honeydew and further discolor foliage and frun.
3) Tha ability of ad.i* and wmatye he stages to
transmit virus discases such as tomato yellow leaf
curl virus (TYLCV} and cucumber vein y: Howing
virus (CVYV) in the Jordan Valley. Over o0 virus
diseases havs been reported worldwide lo be

spread by the sap feeding of infected whiteflies

Symptoms for diseases caused by whitetly trans-
mitted virusns can be expressed as general stunt-
mg. vemn yellowing. leal margins curl upward.
chlorotic spots on leaves, reduced leaf stze. abor-
ton of flowers and fruit. and yield reduction.
Annual toma‘o crop losses to growers and con-
sumers due to TYLCV 1s more than 1 mullion Jor-
dan Dinars

Appearance

Acults are fiying lorms. about 1 mm long. and co-
vered with a powdery white waxy matenal. imma-
tures are scalelike in forin: eggs are white-tan col-
ored and atlached to the undersurface of leaves
by @ short stalk In 5-12 days. eqgs hatch into the
six-legged crawler stage Once the mobile crawler
nserts its mouthparts to feed. it will remain at the
site until the adult stage 1s formed. After fecding
begins the crawter molts and appears ccalelike:
two molts later the whitetly nymph forrns a pupa-
like case and stops feeding until emergence as
an adult.

Life History and Habits

Development from ¢gg to adult requires about 19
days at 25 C Whitetlics are weak fliers. but winds
disperse them several kilometers because of therr
small size

The population dynaimics and relative abundance
of the whitefly in Jordan 1s affected by prevailing
weather conditions During 1ate summer (July-
August) high temperatures cause high adult mor-
taty and reduced eqg production: immature life
stages reach their lowest densin luning the later
winter month of March. In the lordan Valley sum-
mer weead hosts provide an important source of

B. tabaci to infest fall s winter grown vegetables.

Management Guidelines

Conventonal pesticide application is the most
effective iacuc avalable to quickly suppress a
whitefly ir.testaton nn seeding vegelables. Sever
alorganophosophorus and pyrethroid insecticides
may reduce adult whitefly populations but are in-
effective in reducing incidence of virus inducing
densities of nymphs and pupae found on under-
surfaces of leaves. These :mmature stages pos-
SeSs a waxy covering which protects them from
short residual insecticidal sprays. The short per-
sistence of inseclicidal sprays will require frequent
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and reguiar applications to seediing vegetabtes
grown in open ficlds or in plastic tunnels or
houses. Granular formulabons of systemic insecti-
cides (e.g.. carboluran. phorate) with a residual of
about 2-3 months in soils will, when applied with
seed or transplanted seedings. reduce whitefly
populations aind restrict the spread of virus dis-
eases invegctables

Because chemicals alone wilt not always reduce
the incidence of whitefly transmutted viral diseases
below economically satisfactory levels in veget-
ables. other nonchenucal controls are necessary
to control 5. tabaci populations Al or combina-
tions of the following taches should always be
combined and integrated within a grower's che-
mical protocal

Cultural Controls

(1) Tilage and weeding will help remove breed-
ng sies for whitefly and reservorrs for
viruses

{(2)  Adst planting dates to avaid high popula-
tions of adult whitefhies

(3) Intercropping with cucumbers pianted one
month belore planting the majer crop will re-
duce the ncidence of viruz discases by work-
ng as atrap crop that wiil prociuce a genera-
tion of nonviruliferous whitellies

(4} Adjust cropping patterns 1o uisrupt alterna-
tive host availlabiity through time and dis-
tance between ficlds

Physical Controls

(1) Place yellow or green sticky plastic traps in
ficlds and plastic housas to capture adult
whiteflies

(2)  Use mushn tunnels to grow virus-free veget-
ables for the first 30 days after transplanting.

Biological Controls

(1) Conservation of several species of natively
occurnng insect parasites that will attack im-
mature stages of the whitefly through the
year

The integration of these above preventive control
strategies within an areawide management prog-
ram will provide the needed economic control that
will allow vegetable production in Jordan to re-
spondtoincreases in whitelly populations and dis-
case spread before wreparable economic damage
occurs.
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Citrus Brown Mite
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Present Distribution.

Citrus brown mite, Eutetranychus orientalis, is
commonly found feeding un the upper leaf surface
of Citrus spp. and castor bean throughout the Jor-
dan Vallay.

This mite is currently found on citrus in Turkey,
Palestine, Egypt, india, Pakistan and Tawar..

Host Range.

Citrus brown mite has been reported to injure a
large number of agricultural, ornamental and
medicinal plants. Common host plants include cot-
ton, cassava, squash, alfalfa, peanut, pear, grape
and frangipani.
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injury and Economic Importance

Citrus brown mite active stages fead mostly on
the upper leal surface. They use their piercing -
sucking mouthparts to withdraw fluids and chior-
ophyil from leaf cells. This injury will appear as
tiny vellow-green, chlorotic spots that become
more widespread if the mies are not controiled.
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 if trees lack sufficient moisture.

Appearance

The adult female citrus brown mite is aboit 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 in color and tapered at
the rear end. Males are commonly found waiting
near molting- develoning female nymphs to 'nate
with them arfter the test molt.

The immature life stages consist of a six-fegged
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
teeding 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

Femaies of the citrus brown mite are capable of
laying as many as 6-8 eggs day during the months
of July through August on citrus. Summer eggs are
mainly laid aiong the mudrib of the upper leat sur-
face. As the mite population increases. eggs are
laxd on btoth surfaces of leaves Egg hatching
limes vary with the climate and season: summer
eggs require 3-4 days to hatcn in the Jordan Val-
ley. Females are capabie of depositing an average
of 40 eggs during the summer,

Adult longevity of the citrus Srown mite is about
8 to 12 days during the summer season and upte
21 days dunng tha winter. Total developmental
time from egg to adult ranges from 7-14 days in
semitropical cimates. 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 a mature, quies-
cent and fertilized female in a protected niche on
the tree. T1ese overwinlering females are orange-
red in colar, nonfeeding and require a period of
chilling betore they will change to the summer
form.

Management Guidelines

Culturat practices such as reducing fietd dust in
and around the grove and adequate irngating dur-
ing fall can help reduce the effect of citrus brown
mite feeding. Insufficient water and a few mites
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leeding on water stressed trees will combine to
produce as much leaf drop and Iwig dieback as a
heavy summer population. Carelul use of selec-
tive pesticides when treating other citrus pests
may preserve natural enemies of the citrus brown
mite. Summer populations are often regulated by
a predaceous mite, Euseius scutalis, that will
attack the eggs and immalure stages of the citrus
brown mite. This predatory mite is about the size of
the citrus brown mite but often goes unnoticed be-
cause it lives and lays its eggs on the undersides
of foliage. It often preys on piant feeding mites dur-
ing the cooler evening hours. This predatory mite
is found in Jordan.

Other biological controi agents commonly found
preying on citrus brown mite include the pre-
daceous lady beetle, Stethorus sp., and the six
spotted thrips, Scolothrips sexmaculatus.

If summer field inspections show no predators
and citrus brown mite populations are increasing,
use an acaricide that is currently effective in the
area.
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Ministry of Agriculture
Extension

Extension Exhibitions
and Field Days

FRREN
JVASP 45-88

Joath alai g dae 511 2 5ladd
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An extension techimique which has been particu-
larly successtul for the Jordan Valley Agricultural
Services Project and the MOA Drreclorate at Deir
Allais the execution of tinvely exhibiions and field
days The exhibition affords the opportunity for
both public and private seclors to display pro-
ducts. processes, and produce itself. Itis an excel-
lent event at which to see how providers of credit
and other agricultural inputs nteract with provid-
ers of epplied research findings and extension
education. and how these in turn interact with pro-
ducers of crops and fruits under real world condi-
tions.

At times when produce and frunts are being har-
vested. MOA JVASP has elected to orgarize ex-
hibitions at the Dei; Alla research and extension
center. inviting many parastatal agricultual orga-
mzations. the universities, private sector suppliers
and larmers themselves o participale. At other
times. the project and the directorate have partici-
pated in major exhibitions organized by others.
Both combinations have led 1o a shared sense of
pride in the Jordan valley's phenomenal produc-
tivity.

When. crops are in earlier stages of production,
when resuits of applied research or extension de-
monstrations -y be seen. or when a technology
may ideally be seen in action, MOA JVASP has
elected the field day mode of extension education.
Atthe ficld day. participants are able 10 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 1o combine the ex-
hibition and fie'4 day into a double component
event in which each part reinforces the otherina
more comprehensive learning experience.

In‘a world where the personnel of the several sec-
tors are very busy and intent on meeting their own
schedules and deadlines, the exhibition field day
somelimes takes on a festive air providing con-
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versation, relaxation and enjoyment. in a more se-
rious vein, it is also an event where farmers may
come together with ranking officials of the govern-
ment and discuss the truly hard issues of produc-
livity, pricing, subsidies and marketing.

Recent exhibitions and’or field days held in the
Jordan Valley with a sirong 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
pruning of tree fruits and grapes and planting of
forest trees. Yet another avent was in an exhibit,
display mode with many poslers, videos, and
other visual presentations.

It is eslimated that nearly 12,000 pcople have
attended exhibitions and field days in the Jordan
Valley during the 1987-88 season. In cvery insl-
ance, top officials of the Ministy ol Agriculture and
other prolessionai organizaticns have exchanged
information directly with tarmers. It is strongly felt
that these events have had a positive and lasting
effect on people working in agriculture, and that
JVASP has been a major contributor to that out-
come.
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