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EXECUTIVE SUMMARY

The purpose of this final evaluation was to assess the performance
and effectiveness of the Horticulture Improvement and Training
Subproject (HITS) of the Agricultural Development Support Program
(ADSP) in the Yemen Arab Republic. The project was authorized in
February 1983 for $14,385,000 and ended in December 1989. The project
was designed and implemented through the Consortium for International
Development (CID) with California State Polytechnic University in
Pomona (CP/P) as the lead university.

The original objective of HITS was to institutionalize within
Yemen's Ministry of Agriculture and Fisheries (MAF) an expanded and
improved capacity to support increased fruit production through
extension activities, plant protection and delivery of disease-free
plant materials for improved fruit varieties to the fruit subsector in
Yemen. The HITS project concentrated on five primary areas including:

(1) the construction and establishment of two fruit horticulture
training and demonstration stations, one in the Tihama and the other in
the Central Highlands, for varietal improvement testing, development of
disease-free budwood and rootstocks, demonstration programs and
extension training;

(2) the training of extension agents, subject-matter fruit
specialists, technicians, agricultural inspectors and nurserymen in MAF
and the private sector;

(3) the expansion and improvement of the MAF Horticulture Department
to strengthen its capabilities to provide the fruit sector with current
information on adapted varieties and improved horticultural practices
to expand and meet the fruit production needs of the country;

(4) the expansion and improvement of MAF's plant protection program;
and

(5) the expansion and upgrade of MAF's horticulture plant protection
and extension fruit production information for distribution to farmers,
nurserymen and private sector input suppliers.

During the period February 26 to March 28, 1990, the evaluation
team evaluated the project's progress in accomplishing the purposes
specified in the project design and contract. The evaluation team
concentrated on six major areas of the project, i.e. applied research,
extension, nursery development, pest management, institution building
and sustainability, and lessons learned. The evaluation team reviewed
project documents, annual work plans, reports and publications provided
by USAID/Sana'a, AID Washington, MAF/YARG, CID, California State
Polytechnic University, Pomona (CP/P), and Colorado State University,
which is managing the HITS Bridging Activity (HBA). The evaluation
team made several one day field trips to demonstration plots and
nurseries in the Sana'a, Dhamar and al-Irra areas and a three day field
trip to the Coastal Tihama region that included Hodeidah, al-Jarouba,
Zabid and Taiz. The evaluation team interacted with and interviewed 90
national and regional MAF/YARG Agricultural Officers, private growers,
nurserymen, and other individuals associated with the HITS project.
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The HITS project suffered many serious management and
implementation shortcomings including turnover of team leaders,
insufficient recruitment of qualified U.S. technical support staff and
changes in project direction from applied research and extension
training to mass production at the al-Irra and al-Jarouba stations.
Also, CP/P had limited horticultural qualifications and experience in
implementing foreigii horticultural projects. The project lacked
planning, priority setting and internal reviews between U.S.
technicians, MAF and USAID early in project implementation. The
overall performance of the project is rated as "marginally
satisfactory."

Institutionzlization roles and responsibilities among HITS team
members, USAID and MAF were not clear. Common objectives were not
always clearly delineated. During the second half of the project,
annual work plans bearing the signature of MAF, HITS, CID and USAID
officials helped clarify goals and responsibilities for project
implementation.

The HITS participant training program was unsatisfactory in
achievirg effective institution building and sustainability. MAF's
Horticul:ure Department remains deficient in training and staffing.
Several .ong-term participants trained in the U.S. by the HITS project
have returned but did not occupy MAF positions. No job placement plan
has been developed for U.S. trained technicians.

The HITS project established two horticulture stations. The
stations are used for multiplication of propagative material,
evaluation of new fruit varieties, and extension demonstration plots.
Several new improved varieties of apple, peach, plum and nectarine have
been identified and appear to be suitable for Yemen conditions.
Station management is weak and basic statior records on varietal
evaluations are inadequate. Station personnel are unable to determine
simple varietal yield responses because of the lack of plot design and
field plot supervision. Without continued USAID support, it is
unlikely that either the al-Jarouba or al-Irra station will be
effectively sustained.

The limited research reported by the HITS project makes it
difficult to identify appropriate agricultural input requirements for
the fruit industry in Yemen, i.e. equipment, fertilizers, irrigation
requirements and practices, insecticides, miticides, fungicides, and
herbicides. MAF research and extension linkages are not clearly
defined. HITS did not provide sufficient technical information and
recommendations to foster the development of a model system for the
fruit industry. Critical gaps remain within MAF which hamper the
development of technical fruit production information.

HITS established functional fruit nurseries at al-Irra and
al-Jarouba. Management training for MAF personnel involved in nursery
operations was inadequate and was not sustained. Unfortunately, HITS
was encouraged to give priority to mass production of nursery plants at
al-Irra and al-Jarouba. This emphasis on production was not compatible
with the Project Paper, and served to be a major distraction from
training and research. The evaluation team feels that USAID should not
have agreed to this shift in station priorities, but rather worked with
MAF to identify other nurseries for mass production. With the current
strong commitment to encourage private sector nurseries, the evaluation
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team recommends that no USAID funds be sipent to upgrade selected MAF
nurseries for production purposes.

The HITS project increased awareness and understanding of
Integrated Pest Management (IPM) in the General Directorate for Plant
Protection (GDPP). The GDPP plant quarantine program has only a minor
effect on preventing the importation of pests into Yemen. There are
very few qualified plant inspectors in MAF to implement the priority
programs of plant quarantine and nursery plant certification. IPM
programs will probably be sustained in MAF as established with the
assistance of HITS. However, the program will not realize its maximum
potential until the recommended inputs are provided and recommended
changes are implemented. Strengthening MAF plant quarantine and plant
protection programs is one of the most urgent needs for sound
development of the Yemen fruit industry.

A general weakness of the HITS project design is that it ignored
the need for water resource evaluation. The project was implemented
without long-term technical assistance in water management. Given the
scarcity of water resources, the development of water technology
appropriate for Yemen is very important.

According to fruit assessment surveys, fruit production in Yemen
remains highly profitable, and supports a favorable return for research
and extension activities as envisaged in the HITS Project Paper.
Analysis of the HITS project design indicates that it was economically,
technically, socially, environmentally and institutionally sound.
However, the design was flawed technically by the absence of a major
water component with a long-term technical assistant. It is important
that in the HBA and the upcoming Farming Practices for Productivity
(FPP) project that USAID learn and build from previous project
experiences such as HITS. USAID should proceed quickly to implement
the suggestions and recommendations presented in the issues section of
this report for the FPP, and attempt to avoid the serious shortcomings
experienced in HITS.



10.

-

OJEC CATION DA

Country: Yemen Arab Republic

Project Title: Horticulture Improvement and Training Subproject
(HITS) of the Agricultural Development Support Program (ADSP)

Project Number: 279-0052.4
Project Dates:

a. First project agreement: February, 1983
b. Project Assistance Completion Date (PACD): December 31, 1990

Project Funding:
a. AID Bilateral Funding Grant: 14,385,000
b. Other Major Donors: None
c. Host Country Counterpart Funds: 4,430,000

Total: 18,815,000
Mode of Implementation: Collaborative Agreement between
USAID/Saria'a and the Consortium for International Development
(CID). Lead University - California State Polytechnic University,
Pomona.
Project Design: The Ministry of Agriculture and Fisheries of the
Yemen Arab Republic Government, USAID/Sana‘'a, and the Consortium
for International Development
Responsible Mission Officials:

a. Mission Director: Kenneth Sherper
b. Project Officer: F. Rudolph Vigil

Previous Evaluations:

ADSP January 1984 (Overall)
HITS February 1987

Cost of Present Evaluation:
Person Days Dollar Costs
a. Contract Q6 $67,438
(includes travel, per diem,

ODC's, indirect costs and
fee).



57

ACRONYMS
ADO Agriculture Development Officer
ADSP Agriculture Development Support Program
AID Agency for International Development
ARA Agriculture Research Authority
CID " Consortium for International Development
CORE Central ADSP Project
CP/P California State Polytechnic University, Pomona
FY Fiscal Year
FAO Food and Agriculture Organization
FPP Farming Practices for Productivity Project
GDAA General Directorate for Agricultural Affairs
GDPP General Directorate for Plant Protection
GTZ German Technical Cooperation
HITS Horticulture Improvement and Training Subproject
HBA Horticulture Bridging Activities
IPM Integrated Pest Management
MAF Ministry of Agriculture and Fisheries
ME Monitoring and Evaluation
NES National Extension Service
PACD Project Assistance Completion Date
RE Research and Extension
RDA Rural Developmént Authority
SMS Subject-Matter Specialist
TDA Tihama Development Authority
TDY Temporary Duty
T&V Training and Visitation
YAR Yemen Arab Republic
YARG Yemen Arab Republic Government
YPPC Yemen Plant Protection.Center
USAID United States Agency for International Developmnet

UNDP United Nations Development Program



I. ©Preface

This report evaluates the performance of the Horticulture
Improvement and Training Subproject (HITS) of the Agricultural
Development Support Program (ADSP). It assesses the strengths and
weaknesses, and evaluates project progress towards accomplishing the
project purpose specified in the project paper and contract. The
project was authorized in February 1983 for $14,385,000 and ended in
December 1989. The project was designed and implemented through the
Consortium for International Development (CID) with California State
Polytechnic University in Pomona as the lead university.

This report completes the final evaluation Contract No.
279-0052-C-00-0010-00 between Ricards International, Inc. and
USAID/Sana'a, Yemen Arab Republic.

A. Evaluation Methods:

This final evaluation of the HITS project is based on reviews of
project documents, work plans, reports, and publications provided to
the Evaluation Team by USAID/Sana‘'a, AID Washington, MAF/YARG, CID,
California State Polytechnic University, Pomona, and Colorado State
University (HBA); site visits and direct observations of project
activities and offices; and interviews with MAF/YARG officials,
USAID/Sana'a personnel, HITS Bridging Activities team members, CID and
Cal Poly project advisors, farmer collaborators, and other individuals
related to the project. The evaluation team assessed the progress in
accomplishing the project purpose specified in the project design and
contract. The evaluation team concentrated on six major areas of the
project: applied research; extension; nursery development; pest
management; institution building and sustainability; and lessons
learned.

The evaluation team made several one day field trips to
demonstration plots and nurseries in the Sana'a, Dhamar and Amran areas
and a three day field trip to the coastal Tihama region (including
Hodeidah, Zabid and al-Jarouba) and the Southern Uplands (Taiz and
Ibb). The evaluation team interacted with national and regional
MAF/YARG agricultural officers, and private growers and nurserymen who
participated in farm demonstration and extension activities with the
HITS project. Project data, observations, impressions, tentative
conclusions and potential recommendations were discussed among the
evaluation team members. Prior to the team's arrival in Yemen, the
evaluation team leader contacted by phone CID/University of Arizona,
and California State Polytechnic University, Pomona, concerning
evaluation activities and met with the USAID/Yemen desk officer and the
Chief of the Near East Branch in AID/Washington. Each team member took
primary responsibility for drafting certain subject-matter sections of
the evaluation report. Each member provided comments on each other's
findings and recommendations. Interim oral briefings and final
briefings by the evaluation team to the MAF/YARG and USAID/Sana'a were
held. The team evaluation activities in Yemen were conducted during
February 26-March 27, 1990. A draft report was provided to the
USAID/Sana'a Mission prior to the team's departure from Yemen. The
final report was edited and the final document prepared in Washington.
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II. Description of Country Context

Production of fresh fruits is not sufficient to meet increasing
demands in the Yemen Arab Republic (YAR). A detailed USAID assessment
of the fruit subsector was done by Warren Enger of the Ronco Consulting
Corporation in 1986. Results of the study indicated that national
production of all fruits in the country was about 250 thousand tons
with about 200 thousand tons actually marketed. Fruit production in
YAR occupies approximately 5 percent of the total land area under
cultivation. 1In 1983, YAR banned the importation of all fruits and
vegetables. Because of this importation ban and the low production
levels, fruit prices at the farmgate are very good and far exceed
production costs. Local prices of most fruits are 2 to 3 times that of
international markets. Fruit production is carried out mostly by small
scale subsistence farmers with farm size ranging from 1/2 to 5
hectares.

A wide variation in topography and different climatic zones makes
it possible to grow a wide range of tropical and deciduous fruit crops
in YAR. The production of individual crops is difficult to estimate
due to a lack of adequate data. Sub-sector fruit survey studies
indicate that grapes, banana, dates and citrus are presently the
predominate fruit crops produced. Recent introduction of apple, peach,
pear, plum, guava, mango, avocado and papaya appear promising and
production areas are predicted to increase significantly. Because of
favorable prices and an increasing population growth, demand
projections for fruits remain high.

The Yemen Arab Republic can be divided into the following regions
as based on the broadly recognized different agro-climatic conditions:

1. The Southern Upland Region with more or less subtropical
climate, has elevations ranging from 200 to 1800 meters and
an average annual rainfall ranging from about 600 mm at Taiz
to 1200 mm at Ibb. There are about 550,000 ha of cultivable
land in this area.

2. The Central Highlands Region has a nearly temperate climate,
with elevations ranging from 1800 to 3700 meters and an
annual average rainfall ranging from 300 mm at Dhamar to 750
mm at Kitab. There are about 600,000 ha of cultivable land
in this area.

3. The Northern Highland Region has a predominant semi-arid
climate, with elevations of more than 1500 meters and an
average annual rainfall ranging between 300 to 400mm. There
are about 130,000 ha of cultivable land in this region.

4. The Coastal lowlands of the Tihama Region facing the Ped Sea
- have a tropical climate with low elz2vations ranging between 0
to 200 meters and the average annual rainfall ranges between
50 and 200 mm. There are about 235,000 ha of cultivable
land, mostly located in five wadis, in this region.

5. The Eastern Region has an arid climate with very little
rainfall. Desert shrubs predominate in this area, and there
are about 25,000 ha of cultivable land.



These five distinct agro-climate regions dictate the kind of crops
grown in Yemen.

Several important production limitations and constraints have been
identified by the Ministry of Agriculture and Fisheries (MAF) working
with USAID and several other donor organizations. Improv1ng yields and
increasing production areas are major goals. Water is a serious
constraint. Survey information suggests that underground water may
become limited in the future, and several experts believe that the
pumping rate far exceeds the rate of recharge of the aquifers.
Additional hydrological data and studies are needed. Other constraints
include the need for more adapted varieties, poor soil fertility and
lack of improved cultural practices such as irrigation, fertilization,
pruning, and disease and insect control.

Local farmers need to learn basic horticultural practices to
improve fruit yields and quality. A large number of local farmers and
nurserymen are unable to identify and control diseases and harmful
insects. Some YAR farmers have imported untested varieties which are
sometimes unproductive, and are often infected with serious diseases
and other pests. = The MAF is currently strengthening its plant
quarantine laws to control importation and transportatlon of certain
plant materials within the country. The MAF is developing technical
information and providing institutional support to clean-up nursery
stock, improve fruit varieties and develop a package of 1mproved
cultural practices for each major fruit crop. The main goal is to
stimulate production, reduce farmer costs and minimize risks. In this
context, there are plans to develop pre-feasibility fact sheets for
each major crop.

Improvement of roads in recent years has facilitated additional
fruit production. Improved rcads are allowing the expansion of
irrigation, input accessibility and transport of produce to markets.
Survey studies indicate that yields for most fruit crops are low and
fruit quality is below international standards. Fruit produce sold in
the market lacks grading and packaging standards. A general weakness
of the marketing system is a lack of handling, storage and processing
facilities. Cold storage would help reduce post-harvest losses and
extend the market period.

Only a limited amount of research has been conducted to enhance
fruit production. The MAF has initiated studies on fertilization
rates, irrigation trials and the identification of adapted varieties.
Results are limited and inadequately reported; however, several
assistance projects have initiated research. The development of
research workshops, conferences and .several national agricultural
journals would enhance the communication of research results between
scientists, technicians and extension workers.

The fruit subsector in YAR is changing very rapidly. New private
sector orchards and nurseries using advanced production technology are
now being developed. Small farmers are very interested in fruit
production and are beginning to plant new orchards ard to expand
existing orchards. The fruit industry, however, lacks technical
knowledge and recommendations. 1f the fruit industry is to continue to
expand, research studies on production, marketing and post-harvest
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storage will need to be strengthened. The extenz >n service needs to
expand its depth in technical knowledge for subject-matter
specialists. Subject-matter specialists need to be more involved in
training of extension agents for the transfer of knowledge and
technology to fruit farmers and nurserymen. Effective plant
protection, plant quarantine and inspection programs are essential to
strengthen the fruit industry.
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III. o oject
A. ov v_and tory:

The Horticulture Improvement and Training Subproject (HITS) was a
seven-year, $14,385,000 subproject of the Agricultural Development
Supnort Program (ADSP), a Title XII collaborative assistance program in
the Yemen Arab Republic. The California State Polytechnic University
at Pomona was the lead university and implemented the project under a
contract between USAID and the Consortium for International Development
(CID). The HITS progect agreement was signed in February 1983 and the
contract was completed in December 1989. Pre-project implementation
was completed under the CORE subproject. Pre-implementation activities
involved initial development of the al-Irra station and plant
propagation at al-Jarouba. At al-Irra, a fence surrounding the station
was installed and border trees planted. A road to the station and a
well was completed. The first HITS Team Leader was in place by March
1982, and was responsible for all pre-project activities. The HITS
Team Leader reported to the HITS Project Director located on the Cal
Poly, Pomona campus.

The main focus cf project activities has been at various locations
within the country including the Ministry of Agriculture and Fisheries
(Sana'a); research and training stations at al-Irra and al-Jarouba; on
farm demonstration plots estaklished throughout the country; in private
and public sector nurseries; at plant protection program site areas;
and training for the prlvate and public sector on improved
horticultural practices in orchards.

On January 1, 1990, the HITS Bridging Activities (HBA) Memorandum
of Understanding was 51gned through CID with Colorado State University
to continue several HITS activities until September 30, 1990 or until a
contractor could be on board for the $40,000,000 Farmlng Practices for
Product1v1ty (FPP) project, a major USAID upported activity which
commenced in FY 1989 and will be implemented throughout the 1990's.

B. Goals, Purpose, Outputs and Inputs:

The goal of the Agrlcultural Development Support Program (ADSP)
and all its subprojects was to increase income and improve quality of
life for the rural inhabitants in Yemen. The goal of the HITS
subproject was to increase rural income in Yemen through agricultural
development, with a subgoal to increase the quality and diversity of
fruits produced in the country. The purpose of HITS was to
institutionalize within the MAF an expanded and improved capacity to
support increased fruit production through extension, plant protection
and delivery of disease-free plant material for improved fruit
varieties to the fruit subsector. Justification for the HITS project
has been to meet 1ncrea51ng demand for fresh fruits in YAR. The HITS
project was to address major constraints within the institution
building framework. The project was to focus on several important
constraints, including lack of an adequate institutional support base
within the MAF, disease and pest-free nursery stock, improved fruit
varieties, a nat10na1 plant protection program and the development of a
package of improved horticulture cultural practices for fruit
production.
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To achieve the proposed goals and purposes, the HITS project was
designed to focus on five primary areas:

1. The construction and establishment of two fruit horticulture
training and demonstration stations, one in the Tihama and
the other in the Central Highlands for varietal improvement
testing, development of disease-free budwood and rootstocks,
demonstration programs, and extension training.

2. The training of extension agents, subject-matter fruit
' specialists, technicians, agricultural inspectors and
nurserymen in the Ministry of Agriculture and Fisheries and
the private sector.

3. Expand and improve the MAF Horticulture Department to
strengthen its capabilities to provide the fruit sector with
current information on adapted varieties and improved
horticultural practices to expand and meet the fruit
production needs of the country.

4. Expand and improve the MAF's plant protection program.

5. Expand and upgrade MAF horticulture, plant protection and
extension fruit production information for distribution to
farmers, nurserymen and private sector input suppliers.

The two HITS stations proposed were to improve fruit varieties
suitable to the region represented by the station. The stations would
be designed and supported to demonstrate effective and appropriate
horticultural techniques of plant propagation, sanitation, planting,
fertilization, irrigation, plant protection and orchard management.
The stations would also produce and distribute clean budwood, cuttings
and plants to existing nurseries and farmers in the region. The two
stations would also be used to train extension agents, agricultural
technicians, nurserymen, and to a limited extent, farmers in improved
fruit production practices.

The HITS project was also designed to develop and adapt a YAR
plant protection program. An important aspect of this program strategy
was to develop a plan for requlating movement of plant material in-
country as well as importation of foreign material. The plant
protection program would also provide training of MAF staff to
effectively administer this plan. The project was to assist in
establishing MAF policy relative to use and labeling of pesticides used
on plants and plant products.

The HITS project would assist the MAF in developing apprcpriate
procedures for carrying out plant inspections and quarantine. This
function would include in-country nursery inspections, movement of
plant materials and chemicals, and port-of-entry inspection of plant
material, fruits and pssticides. The HITS project would also
follow-up on previous plant pest surveys and test procedures for
diagnosis, eradicaticn and control of plant diseases, insects and
mites.

An important program strategy of HITS was to provide both formal
and informal training in improved fruit production practices in order



13

to institutionalize an effective horticulture improvement program in
the MAF. The formal training program would provide MAF with a staff of
highly-skilled agricultural inspectors, horticulturists, and plant
protection professionals while the informal training would provide
basic skills to YAR extension agents, horticulture specialists and
nurserymen. Demonstration workshops and organized meetings would
provide farmers with practical hands-on exposure to improved cultural
practices.

Also, through HITS, the Extension Service would expand its outputs
and distribution of extension materials and information to the fruit
subsector. This service involves use of an extensive media outreach
program including radio, television, newspaper articles, and leaflets
or pamphlets with simple illustrations based on applied findings from
varietal testing and other research work conducted at the HITS
stations.

The principal USAID HITS project inputs included 5.771 million for
technical assistance, 0.630 million for participant training, 3.657
million for commodities and 4.327 million for building construction and
other costs for a total contribution of $14.385 million. The MAF/YARG
provided counterparts, participants, and land for project sites and
road construction estimated to be 4.430 million dollars. Total project
funding amounted to $18.815 million.
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1. Findings

Agricultural research started in the Yemen Arab Republic in
1970 in collaboration with the FAO/UNDP. In 1973, a research
station was established to serve Taiz and Ibb provinces. 1In 1983,
the YARG established the Agricultural Research Authority (ARA)
which was charged with planning, coordinating and implementing
adaptive research, generating a cadre of researchers, and
developing and strengthening links with institutions engaged in
education and extension. At present, ARA operates three regional
stations located in (1) Tihama, (2) Southern Uplands and (3)
Central Highlands besides a Central Research Station at the
headquarters which consists of the main central laboratories of
soil and water, plant protection, seed testing and germination,
and feed/nutrition and analysis.

The ARA has a research coordination committee charged with
the responsibility of making major decisions and overseeing the
implementation of programs. To coordinate research by
commodities, six commodity research coordinators and four for
supporting disciplines were named Research Frogram Coordinators as
follows: cereals; food legumes; vegetables; fruits; industrial
crops; livestock and forage crops; soil and water; plant
protection; agricultural economics and statistics; and

agricultural mechanization. The professional staff consists of:
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Qualifications Present Expected to Total
return between
1990-1993
Ph.D. 13 8 21
M.Sc. 21 17 38
B.Sc. 30 - 30
TOTAL 64 25 89

The HITS project had access to U.S. research institutions and
was expected to participate in defining the direction and content
of the ARA research programs for the period 1987-1991. However,
HITS had no input in this area and ARA with FAO assumed the
responsibility for defining that task.

Although a young institution with limited facilities, ARA was
able to conduct research to evaluate varieties of some
horticultural crops and their cultural practices. The treatments
were randomized and replicated, and data on crop yields were
obtained. Results of these works were presented in the 1988
annual ARA report published in 1989.

Regarding the HITS activities, after the project was finally
authorized in 1983, work continued toward the completion of the
al-Jarouba station that had been founded earlier as a tropical/
subtropical station. In early 1984, MAF assigned a yearly
production goal of 100,000 budded citrus trees to the al-Jarouba
station that was agreed to by USAID/Yemen. Bacterial canker was
discovered at al-Jarouba in 1985 and MAF agreed to destroy all
citrus in the location in March 1986. After the removal of all
citrus, the fields were leveled, an irrigation system was
installed, and mango, guava and avocado varieties were planted in

1986. The following year, other tropical fruit varieties were
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introduced. Although station buildings have been constructed, as
of 1990, the farm machinery and irrigation system were in need of
repair. The Horticulture Bridging Activities are expected to
rehabilitate the irrigation system, power station and machinery.

In addition to the al-Jarouba station, HITS developed in 1983
a new deciduous fruit station located at al-Irra. In the same
year, trees arriving from the USA for varietal testing infected
the plantings at the station with crown gall disease. Additional
disease~free land was added to the station. The trees planted at
al-Irra include: cherry, pomegranate, fig, persimmon, mulberry,
apple, pear, peach, apricot, nectarine, plum, prune and almond.
Five irrigation systems have been introduced including surface
irrigation, sprinkler, micro-jet, micro-sprinkler and bubbler.

Both stations have suffered from ineffective management.
Trees have not been planted in randomized and replicated plots.
Record-keeping is inadequate and maintenance has been lacking.
The stations are used primarily for training and introducing new
varieties rather than research.

The HITS interim evaluation team suggested in 1987 that MAF
and ARA share responsibility for managing the two stations.
However, ARA refused the proposal of multiple management, and the
al~Jarouba station has since been given to the TDA. On the other
hand, the al-Irra station is still managed by MAF and the
Horticulture Bridging Activities team in collaboration with MAF.
2. o usi

Part of the difficulty in evaluating research lies in the
definitions. It is not always clear what constitutes "applied",
"trial", "verification", "demonstration", and "on-farm" research.

Although these terms may appear to be only a matter of semantics,
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they were the source of much confusion in the HITS project. 1In
this evaluation, research operations are divided into basic,
applied, and adaptive (including on-farm) research. Basic
agrjicultural research is viewed as the process of generating new
knowledge. It attempts to explain why certain observed phenomena
happen. Examples include research on insect physiology and
ecology, to further understanding of the life cycle of insects.
Applied agricultural research is viewed as the process of finding
practical use for existing knowledge. It attempts to identify
ways to take advantage of known scientific facts. Examples
include breeding plants for obtaining higher yields or for
developing resistance to certain diseases. Adaptive agricultural
research is viewed as the process of tailoring the broadly based
relevant findings from applied research to the requirements of
specific locations and it can be performed both at research
stations and on selected farms. On-farm adaptive research should
not be confused with on-farm trials and on-farm demonstrations,
which aim at testing technology and showing potential users the
merits or weaknesses of different practices. On-farm adaptive
research and trials do have a demonstration effect; however, this
is a by-product of testing a technology in different locations.

Basel on the aforementioned definitions, it ca- be concluded
that what has been described in the HITS reports as applied
research, and what was observed.at the al-Jarouba and al-Irra
stations in 1990, cannot be considered research. No experimental
statistical design such as planting in randomized and replicated
plots was followed. No research methodologies have been tried on
cultural practices, and no data on crop yields or plant

characteristics have been recorded. It is rather an activity
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related to the introduction of new varieties and the production of
seedlings, not research.
HITS imported a large number of deciduous fruits and tropical
fruits. The HITS team reported that the following deciduous fruit

varieties, were promising for the YAR.

eac Nectarine
1. Flordaking 1. Sunred
2. Flordagold 2. Sunripe
3. Flordaprince Plum
4. Flordabeauty 1. Gulfruby
5. Flordabelle 2. Gulfgold
6. Flordasun Apple
7. Flordared 1. Anna
8. Desert Gold 2. Dorsett Golden
9. Early Grande 3. Ein Shemer

10. Four Star Daily News

These represent valuable introductions; nevertheless, it is
unfortunate that after seven years HITS did not establish these
promising varieties in randomized and replicated trials in several
sites in the country to obtain reliable data needed to make
definite varietal recommendations for extension under the FPP.
Even more unfortunate is that after almost a decade of activity
(Tropical and Sub-Tropical Fruit Project plus HITS), there is
still not a list of recommended, research verified, tropical fruit
varieties for Yemen. Poor recordkeeping has contributed to this
serious weakness.

Regarding research on irrigation, the different irrigation
systems introduced to the stations for the purpose of testing have
only been used to provide water to plants. Prior to testing any
irrigation method, certain soil-water-plant-climatic relationships
have to be known. No estimation of crop evapo-transpiration or
irrigation requirements have been made. No soil moisture

characteristic curves have been developed, and no water balance or
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irrigation scheduling have been determined. No adequate design
has been followed, and no cost/benefit analysis has been prepared
to help determine the feasibility of a system. The most important
point that has to be emphasized here is that research on farm
water management has to be carried out on farmer's fields and not
on isolated stations. The farmer's field is an experimental
station free-of-charge enabling direct transfer of irrigation
technology without the need for a go-between.

Internal linkages and the transfer of research results are
very weak in Yemen, and the development of Research and Extension
(R&E) has been dictated by the historical factors mentioned
- earli¢«r in this chapter. Responsibility for the two functions has
generally been carried out by several donor countries, interna-
tional institutions and government agencies. Responsibility for
the two functions tends to be fragmented and uncoordinated. As a
result, administrative changes have taken place separately and on
a piecemeal basis. As a result, the evolution of institutions
responsible for complementary functions along side R&E institu-
tions has not been possible. Moreover, the capability to plan and
monitor the use of foreign development assistance is limited.

Weaknesses in communicating research results stem in part
from inadequate communication between ARA and the extension
services. Many institutions involved in research and extension
services in YAR are transmitting technical information
independently and separately to farmers. Examples of duplication,
and even of conflicting recommendations, were found by the
evaluation team.

The importance of communications as an essential element in

solving linkage problems within governmental services was nhot well
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recognized by the HITS project. This lack of recognition was
evident from the failure of the research, extension, and training
components of the HITS project to offer advanced U.S. of R&E
approaches aimed at horticultural development in Yemen.
3. Recommendations
a) evelopment of Researc esources.

ARA appears to have reasonably adequate resources to
make an impact, if the FPP focuses on development of these
resources. ARA resources are allocated by crop, leaving key
agricultural problems without studies. The FPP needs to
iuprove on this situation.

The regional emphasis in research tended to favor
advantaged regions with high agricultural potential and with
irrigation. Resource allocation patterns in the FPP should
extend to the frontiers of cultivation of new and less
favorable areas with limited water resources and high
population migration.

YAR's interest in intensifying horticultural production
via the FPP project should be translated into sufficient
scientific manpower necessary to help achieve this goal.
Therefore, the FPP should focus on close collaboration with
the scientific cadre of the ARA, the RDAs and MAF. The FPP
should enforce the creation of an effective coordinating
mechanism that ensures sound linkages among national
policy-makers, research planners, and clients. It is
important that this coordination function not be confused
with top-down central control. The latter may be as
ineffective as fragmentation. Under the FPP, ARA should be

interested in becoming the umbrella management organization
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for research in YAR. From a planning and management point of
view, if most research institutions are coordinated by ore
agency such as ARA, it would be easier to make adjustments
among staff or to shift resources among the institutions than
if they were independently coordinated by individual projects
such as FPP working in isolation.

The evaluation team understands that a MAF management
reorganization is going to take place in the near future as a
result of the anticipated reunification between North and
South Yemen. Integration of research and extension services
under MAF is being considered as part of this
reorganization. Therefore, it is recommended that the
administration and operation of the existing stations be
under the anticipated integrated R&E institution. These
stations are located in the regions that fall under the
jurisdiction of the RDAs. Also, it is recommended that all
future activities be strongly coordinated with concerned RDAs
that have R&E resources.

As part of this consolidation, the irrigation system at
the al-Jarouba station should be rehabilitated, and new-farm
machinery, suitable power generators, and electric wiring
provided. The infrastructure of both al-Irra and al-Jarouba
stations should be modified in order to suit the purposes of
varietal testing, research, training and demonstration that

will follow during the FPP Project.

b) An _Approach to Formulate a Priority Research Plan.
Research Program on Irrigatjon:

As a first step in the proper design of an irrigation

scheme, it is necessary to know crop water requirements.
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Estimates of the rate of evapo-transpiration for each crop
can be made by processing the already available
meteorological data collected from each one of the project
areas by using the Penman formula developed by Frere and
Papov (1979). The second step is estimation of the effective
water ba. ance by using data on rainfall distribution and the
reference crop evapo-transpiration. This study has to be
made on each project site in order to determine the optimum
water scheduling for each crop. The third step is
determining irrigation water requirements for each crop grown
at each project site after considering the variable
irrigation efficiencies of each irrigation system.

Studies on developing water saving methods are
recommended. Plant factors such as the introduction of short
season vegetable crops, elimination of weeds, and testing of
useful fruit crops or succulent plants such as pineapples
that can close their stomata during the day, should be
considered. Moreover, the development of drought resistant
varieties through the tissue culture program proposed later
in this chapter are recommended. Equally important are night
irrigation and mulching either by plant materials or by
plastic covers.

Studies on the Development of Water Resources:

There are presently Dutch and UNDP water resource
projects in Yemen. FPP needs to coordinate closely with
these activities in a number of areas. The proposed studies

are:;
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Hydrological Studies on Ground-Water Resources:

A detailed study of aquifers in Yemen; thickness,
permeability, transmissivity, leakage from overlying and
underlying formations, pilzometric levels, storage and
recharge characteristics, pumping records and knowledge of
water quality for irrigation are urgently needed. Obtaining
such information can be a cost effective process if based on
the performance of existing wells.

Studies on Management of Aqujifers:

When crop water requirements are known, a working data
base has to be established in order to quantify the capacity
of the aquifer and to determine safe pump operation
procedures. The study recommended should determine the water
balance and the maximum amount of available water for pumping
from wells. The following step is to divide each of the
Project locations into two simple areas: (a) an area with
relatively adequate water supplies and (b) a water
constrained area. The third step is to design a priority
research program for each of these areas.

In an area with relatively adequate water supply,
research on suitable high yielding varieties of horticultural
crops grown under supplementary unlimited irrigation should
be given a first priority. The aim of the research program
under this condition should be to maximize production per
unit area under an optimum irrigation schedule.

On the other hand, a water constrained area has a
limited aquifer that can easily be mined if overpumped.
Therefore, the research program should be oriented toward

improving the production of existing traditional
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horticultural varieties, such as palm dates, which are often
drought resistant. Under conditions of limited water supply,
a comparative research program on limiting irrigation to only
the critical crop growth stages versus reducing the irrigated
area so that full crop water requirements can be met on the
planted area, should be given a first priority. The goal of
this research program should be to maximize production per
unit volume of water.

Research on Water Harvesting Techniques:

The over exploitation of groundwater resources in Yemen
has serious consequences for long-term sustainability of
agriculture. Therefore, developing water harvesting
techniques must be seriously investigated. Historically,
Yemen has been well-known for its water harvesting
techniques. Ancient water harvesting systems and terraced
areas can be found in Yemen, and these must give rise to
intensive agro-hydrological and agronomic studies on mainly

micro-catchments and their optimization. The studies should

focus on:

- Analysis of rainfall data and prediction of surface
runoff;

- Soil surface characteristics in relation to runoff
production;

- Optimization of catchment to cultivated area ratio:

- Water harvesting from short and long slopes;

- Floodwater harvesting within the stream bed;

- Storage of collected rainfall in the soil profile;

- Erosion control;

- Costs and benefits of water harvesting: and

- Sociological aspects of water harvesting including
participation, payment, incentives and maintenance
issues.
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a) i ent of a tissue culture facility for fruit
CIops:

Tissue culture technologies are needed for micropropagation
and production of disease-free nursery stocks for several
fruits crops. 1In the past, several fruit crops have suffered
severe set-backs because new varieties brought into Yemen
were infected with pathogens. The establishment of a tissue
culture facility could also serve a vital training function,
and also minimize the risk of importing plant materials
carrying diseases and other pests. Finally, it will allow
rapid multiplication by the private sector of plants under a
controlled atmosphere that reduces plant loss due to adverse

climatic conditions.

b) s a stj andlin radin storing and packin
of frujt crops: :

If the fruit industry is to expand, research technologies are
needed to ensure marketability and reduce risks of spoilage
before marketing. Technical packages of information are
needed for all fruit types.

c) Frujt variety evaluation:

Variety evaluation experiments for both scions and rootstocks
including both deciduous fruits and tropical fruits and nuts
are needed. Variety testing should include local as well as
imported varieties to expand the harvesting season.

d)  Improved cultural practices:

Fertilization trials with manures and composts to substitute
for the unavailable expensive imported chemical fertilizers
are needed to improve soil structure and soil water-holding

capacity. Chemical fertilization experiments should be
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conducted to determine optimum rates, fertilizer types,
application schedules and application techniques. These
experiments have to be interacted with experiments on
irrigation requirements (economic irrigation requirements)
for the different types of soils in each of the fruit
agro-climatologial zones of YAR. In addition, research works
are needed on plant spacing, fruit thinning, growth
regulators, pruning methodologies, insects and diseases,
pesticides and biological control, IPM, and intercropping,
cultivation, and weed control.
e) Nurse ' agati t .
Research is needed on grafting, budding, air layering, stool

beds, seed germination, dormancy, chilling and

stratification.
£) Alternative fruit crops.

The potential of new tropical and deciduous fruit and nut
crops with low water requirements, such as pineapples, needs
to be evaluated.

The above experiments must be randomized and replicated
at each of several recommended agro-climatic sites in YAR.
It is critically important that yield and fruit quality data
be collected consistently and statistically analyzed. The
resulting significant responses are essential for formulating
production technology and extending them to current and
prospective private sector producers under the FPP.

g) Optimum Lijnkages for the Transfer of Research Results.
External Linkages:
The FPP research activities should be implemented in full

collaboration with ARA, the technical departments of MAF and
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the RDAs. The FPP should collaborate with ARA in defining
the diraction and content of the fourth national research
plan that will commence in 1991/1992. The research component
of the FPP should be included as part of the plan and the
research topics proposed earlier in this chapter should be
treated as first priority. Strong linkage between ARA and
U.S. research institutions can be established with
substantial saving of ARA resources. Moreover, attempts at
establishing operational links between ARA and U.S.
scientists need to be encouraged by the FPP project with
training used to enhance needed cooperation. All these
measures would help to strengthen ARA. Strong national
systems are better able to take advantage of such linkages,
at least at the working level, than weak ones.

na inka :
ARA should more aggressively assume its role as a coordinator
of all research activities carried out by agricultural
development projects in Yemen. MAF should specifically
recognize that communication between R&E is vital to the
success of research. ARA should attempt to train its staff
and establish units skilled in the reception and transmission
of information.
h) Monitoring Research.
The research function does. not end once research activities
are undertaken. Two other major responsibilities remain:
the monitoring of research activities and the evaluation of
their results, including acquisition of feedback from
clients. Accordingly, the FPP project needs to encourage ARA

to introduce monitoring and evaluation in it's organization.
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The parameters of monitoring and evaluation should change
over time. The initial emphasis would be on the development
of infrastructure, institutional changes, and so forth. By
the end of the second or third year, however, new monitoring
parameters would be added including improved planning and
research, better candidate selection for training, and closer
integration of the research strategy with Yemen's overall
development requirements as stated in its Five Year
Development Plan. These factors can make or break a research

system.
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B. Extension:

Technology transfer is usually divided into three main components:
(1) agricultural extension or "knowledge transfer" (ii) supply of
inputs such as planting materials, fertilizers, pesticides, farm
equipment; and (iii) agricultural services, including credit and
marketing. These functions are used as the basis for evaluating the
extension and training aspects of the HITS Project.

1. Findings

Extension responsibility in YAR is widely diffused within
MAF. There are two separate entities that deal with extension,
namely the National Extension Service and the Rural Women
Development Department. In addition, the General Directorate of
Agricultural Affairs (GDAA) conducts extension activities. NES
recruits male agents, most of whom are out of the academic
mainstream. NES agents with a primary school edu:ation receive an
11-month training course, of which horticulture comprises a minor
part. RWD fegale agents have a secondary school education or
below (they aée not allowed to join the agricultural secondary
schools in YAR). Since 1988, HITS provided 7-day and 10-day
training programs to 9 and 12 female agents, respectively. There
has been some turnover in some recruited female agents, mainly
attributed to long distance commuting znd reluctance of
parents/husbands to allow daughters/wives to work away from home.
There are indications that this. attitude is slowly changing.

Other extension activities are undertaken separately from MAF
by various regional development projects (RDAs) funded by the
World Bank, U.K., the Netherlands and FAO. The RDAs train their
own extension personnel and employ a variety of extension methods,

including the Training and Visit System (T&V) and demonstration
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plots. Moreover, the Ibb Secondary Agricultural Institute
provides some extension service that has a considerable influence
in the Ibb area.

Apart from the distribution of fruit trees, the only field
extension activity provided by HITS to farmers was to establish
some demonstration plots in selected farmer fields. The six
demonstration plots visited by the evaluation team were small
varietal plots of different fruit species and for the most part
did not appear to be suitable for demonstration. The Cp/P
End-of-Contract Report (1989) indicated that 36 field plots have
been established through YAR, and have been visited by hundreds of
farmers. The same report also indicated that practical
demonstrations including varietal differences, pest management
techniques, tree propagation, planting, pruning, fruit thinning
and harvesting were used by HITS.

The evaluation team observed that certain farm practices such
as on-farm water management are not done properly. Also, some
owners of the demonstration plots are experiencing shortages of
certain agricultural inputs such as fertilizers, pesticides, and
spare parts for machinery. The private demonstration plots
visited by the evaluation team appear to have only a very limited
influence on adjacent fields, perhaps partly due to their
relatively recent development. It is clear that no sound
extension methodology was adopted to transfer the technology to
farmers, to obtain feedback from farmers to researchers, or to
monitor the extension results.

The CP/P End-of-Contract Report indicated different types of
training activities implemented since 1983 including the

following:
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1. Degree Training. Five MAF staff members have been sent
to the U.S. for attending post-graduate educational programs
on Horticultural Science. Two completed their studies in
1989 (one holds a PhD degree and the other a MS degree) and
joined full-time management positions with the USAID HITS
Project. The other three are expected to complete their MsS
programs in 1991.
2. Qvers ort-Te ining. HITS sponsored more then
15 MAF employees in short course training in the U.S. and in
other countries.
3. Training of Nursery Technicians. The HITS report stated
that an unidentified number of laborers working at the
al-Irra and al-Jarocuba stations have been trained on nursery
operations including plant propagation, budding, grafting and
techniques of stooling bed management for clonal propagation
of superior rootstocks. These laborers were used to teach
budding and grafting to an unidentified number of other
laborers.
4. In-Country Trajning Programs. The CP/P report stated
that 700 people received formal training in thirty-two
sessions conducted at HITS stations, with training programs
generally lasting between three to five weeks having fifteen
to twenty-five participants. After reviewing these training
sessions, it was found that twelve sessions lasted one to
seven days; five sessions lasted seven to fourteen days;
three sessions lasted fourteen to twenty-one days; one
session lasted twenty-five days:; two sessions lasted between
twenty eight to thirty five days; nine sessions lasted for

unidentified periods bctween March 1987 to November 1989, and
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an internship for four students that lasted for seven
months. These sessions can also be classified according to
their topics: ten sessions on cultural practices and plant
protection; four sessions on nursery management; five
sessions on nursery practices; plus one session each on
tropical and sub-tropical fruits, tree distribution, canker
eradication, orchard planning, pistachio budding, crown gall,
mango grafting, cultural operations, citrus propagation,
mango propagation, plant protection and orchard management.
Lectures dominated the practical part of these programs.
Curricula, text-books and the qualifications of enrolled
participants could not be located, in project documentation.
Extension agents who attended often appeared to lack the
technical background needed.

Regarding practical training, one session on the pruning
of deciduous trees and plant protection was held at the
demonstration plots of the al-Irra station in December 1989
as well as four field days given for training on cultural
practices and operations during 1986. The total period spent
on the HITS in-country training held between 1983-1989
amounted to approximately 8,800 man days. About 100 of these
were spent in visits tc demonstration plots, made by 320
individuals whose qualifications are unidentified. Moreover,
the report stated that hundreds of farmers made visits that
totalled four field days to Sa'adah, Rehim-Sana'a, Bani
Behbal and al-Irra stations.

The HITS Project utilized mass communication by
emphasizing a variety of media, including printed materials,

displays and radio programs. The CP/P End-of-Contract Report
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provided a list of 57 articles: 49 in English plus 8 in
Arabic. Only three of these 57 articles have appeared in
technical journals. Another three were published in the
flight magazine YEMENIA, and the remaining 51 consist of
memos and extension notes that were submitted by the project
to an unidentified entity in 1987 and 1988. About six of the
articles written in English dealt with variety trials, chill
units, and nursery surveys. Most of the remaining dealt with
entomology and plant protection. The materials in Arabic
were on tree planting, propagation and suitability. 1In view
of Yemen's low literacy rates (27 percent for men and 3
percent‘for women) , the usefulness of printed materials
provided to farmers is doubtful.
2. Conclusions:

Agricultural extension has generally been viewed as a
function of low status performed by poorly qualified and
poorly equipped persons at field-level who deal with poor and
usually, illiterate farmers in remote rural areas. This
perception is supported by facts: 1low salaries, unclear job
descriptions, poor supervision of performance, and poor
quality of work by extension personnel. There is no
provision for improving salaries across the board or on the
basis of merit.

A common feature within the existing extension systems
studied has been the involvement of field level extension
personnel in the non-educational aspect of the transfer of
technology on related horticultural production activities.

In addition, village extension workers have multipurpose

assignments within the regional development projects,



34
spending part of their time on public health programs and
other time on matters not related to horticultural
production. Administrative responsibilities dilute their
extension role.
Poor supervision is another problem directly related to
multipurpose job assignments. Where it is difficult to
define assignments, it is equally difficult to establish
criteria to evaluate performance.
While classrooms have been built for HITS training
programs at the al-Irra and al-Jarouba stations, curriculum,
teaching aids, instructors, instructional materials and
practical training have been severely neglected. Even though
some resources were provided for these items, a lack of
supervision and attention to training needs has been felt.
The allocation of available resources among various elements
of the technology transfer system within the HITS project has been
affected by two major factors. First, the extension function
depends on the availability of knowledge worth transferring. The
development of such knowledge in Yemen is still very recent.
Second, the transfer of technology from more advanced countries
creates needs for the supply and distribution of marketed inputs
and for accompanying services at a time when the physical and
institutional means available in Yemen are not sufficient.

Extension agents in the projects visited expressed concern
about the inadequency of resources such as transport and supplies
for demonstration.

Although extension resources in HITS, particularly human
resources may have been suitable for the communication of simple

technology such as the spreading of new planting materials, they
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have remained inconsistent with the requirements of a knowledge
transfer funétion. The quality aspect was supposed to be
addressed through in-service training. However, because extension
agents enrolled in such programs have had little or no
agricultural education, it appears legitimate to question whether
such in-service training was adequate to improve the skills of
those responsible for the knowledge transfer function, which
requires as broad a set of skills as those needed to develop,
modify, or adapt the technology itself.

At one end of the spectrum, agricultural extension is a
communications task: transferring information about new farm
practices from research to potential users and getting feedback
from users to researchers. At the other end of the spectrum,
agricultural extension can be seen as an education task consisting
of both the communications task and the added task of helping
farmers adapt their production process to take full advantage of
the technological practice suggested. By reviewing the HITS
activities, it can be concluded that the main extension task
consisted in transmitting a technical message (mainly introducing
planting materials) to farmers by poorly educated extension agents
and by arranging some farmer visits to demonstration fields. By
that means, the extension agent may hecome more of a
person-to-person communicator than extension agent.

Moreover, HITS supported communication by emphasizing a
variety of media, the most suitable one for Yemen farmers being
the displays shown in the weekly TV program "Agriculture and the
Farmer". However, mass communication methods have to be regarded
as a primary tool of extension that can be used only at the

"awareness" and "interest" stages of the dissemination process and
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are suitable for the diffusion of simple technological practices.
For implementing the education task, which is the substance of
extension at the "evaluation" and "trial" stages of dissemination,
emphasis should be on the regqularity of visits to contact farmers
by field extension workers and on the regularity of on-the-job
training during which extension workers receive a specific message
related to the seasonal practice needed to be transferred to
farmers. This reqularity itself, when implemented, will lead to a
major achievement by increasing the awareness of the extension

function, and by introducing improved work habits and procedures.
3. Recommendations:

Extension Methodology.
A method based on the Training and Visit (T&V) system of

agricultural extension is recommended for the irrigated areas of
the FPP project. The system has already been widely adopted in
the RDA's supported by the World Bank. Variations on the system
are recommended in order to fit local conditions, reflect
particular agro-ecological conditions, socio-economic environments
and administrative structures. Certain features of the systenm,
however, cannot be changed significantly without adversely
affecting its operation. These features include professionalism,
a single line of command, concentration of effort, time-bound
work, field and farmer orientation, regular and continuous
training, monitoring and evaluation, and close linkage with
research.

U di the ssio ills o xtension Personnel.

No special financial incentives to extension personnel in the
FPP project should be allowed. While these allowances may improve

the staff's morale and make field-level extension work more
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attractive during the life of a project such as the FPP, their
long~-term effectiveness may be doubtful for financial reasons
(budgetary constraints) and institutional ones (discriminatory
practices among civil servants). Therefore, it is advisable to
attempt to improve the working conditions of extension personnel
through supporting improved housing for field-level agents, loans
for acquiring transportation, allowances for transport, and the
acquisition of extension equipment and materials.

Extension personnel need to work full-time on the knowledge
transfer component of technology transfer, and a separation of
extension from other activities has to be strongly supported. To
ensure that extension agents will not drift back to old patterns
of work behavior, their extension duties must be structured by a
series of regular visits to contact farmers. These visits should
involve communicating and demonstrating specific technical
practices to farmers. The visits, plus bi-weekly training
sessions, must be well structured so that extension workers cannot
easily divert to non-extension tasks.

The FPP project should promote monitoring and evaluation
(M&E) as a means of ensuring the effectiveness of extension. The
M&E units should concentrate on gathering datz on the frequency of
agent-farmer contacts, on the rate of adoption of recommended
practices, and on yields.

It is essential that the extension staff be fully equipped to
disseminate improved technology to farmers effectively. Short
term in-service training programs conducted by subject matter
specialists (SMS) should be provided to extension agents.
Extension agents must be trained regularly for one day bi-weekly

on typical subjects related to the following month's programs by
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the SMS, and have to give the message to be disseminated during
the following two-week period. In addition, relatively
longer-term pre-service and in-service (few weeks) training has to
be established for the extension agents.

The concept of this training appears to be a useful
short-term strategy for improving the skills of extension agents
while they are on the job. However, this training approach is no
solution to the long-term task of upgrading the skills of
extensicn agents. In the long run, Yemen will need to
progressively raise the educational level of its field-level
extension staff to help its farmers adopt new technology more
rapidly. An extension agent without a secondary agricultural
school education will not have the foundation necessary to
understand farmers' problems and to teach them about increasingly
complex forms of agricultural technology.

Training and educating subject-matter specialists (SMS) is
very important, especially in Yemen where the proportion of SMS
(bachelor degree and above) in relation to the other extension
staff is low. Their training programs shculd have both
quantitative and qualitative dimensions. SMS and extension
supervisors should learn on the job by working with research
workers, by attending seasonal refresher courses of short duration
(2 to 3 days workshops) focusing on the latest technology that is
being recommended to farmers, and by participating in medium-term
training programs to be conducted by the FPP expatriates on
specialized matters such as developing water resources for
irrigation specialists, horticultural related matters to

agriculturalists, etc.
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There is a need for post-graduate training for selected
individuals to provide the professional expertise required to
lead the MAF programs enhanced by the FPP. Priority should be
given to counterparts assigned to the FPP team. It is
recommended that the dissertation research for the Ph.D
candidates be conducted in Yemen under the direction of a
major professor from an appropriate U.S. university to insure
relevancy to Yemen needs and conditions. The following post-

graduate training is recommended:

M.Sc. Number
Horticulture (l-fruits, l-vegetables) 2
Nursery Management 2
Post-harvest physiology 1
Tissue culture/biotechnology 1
Hydrology 1
Ag. Engineering (irrigation) 1
Plant Pathology 1
Entomology 1
Ph.D. Number
Fruit horticulture 1
Pest management 1

Development of Resources. In extension, the central element in

resource allocation is manpower resources. The setting of the
ideal ratio of extension agents to farmers as a target should be
avoided; otherwise it will result in the misallocation of manpower
and in the mismanagement of other resources within extension
services in YAR. An extension agent to farmer ratio could have
meaning only in relation to the following five parameters: (1)
Yemen's overall demand for skilled manpower and its training
capacity; (ii) its budgetary means and its capacity to generate
funds to support extension on a sustained basis, (iii) differences

in the level of development of farming among various groups of



40
farmers; (iv) the potential trade-offs between the use of manpower
and media communication for extension; and (v) the potential for
trade-off between the use of a few highly qualified and mobile
agents and the use of large numbers of poorly trained and less
mobile agents.
Linkages. As part of the technology development and transfer
system, the FPP project should promote an extension service that
is (i) knowledgeable of and responsive to, the needs of its
clients; (ii) has access to a source of knowledge for answering
client's questions; and (iii) establishes channels to supply
inputs and services that complement extension. The recommended
linkages between extension and these three elements are described
as follows:
i) Extension - Research Linkage. The present institutional
separation of extension from research in Yemen has already
hindered the creation of operational links between the two
functions. Attempts have to be made at improving this
situation. The remedy could take a variety of forms
including sharing of the physical facilities, sharing of
responsibilities for specified tasks, dual appointment of
staff, and integration of R&E services that may result from
the expected re-unification of Yemen. Moreover, the job
description of an SMS could include both extension and
research responsibilities in the same way the U.S. university
professor has teaching and research functions.
ii) Extension - Client Linkages. FPP should have a concern
over linkages between extension and clients that stems from
the need for feedback to determine the usefulness of

technologies being extended to clients so that extension
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approaches can be adapted to the specific needs of various
groups of farmers. Attempts should be made to encourage the
establishment of internal feedback channels within the
extension services through regular contacts between extension
workers and farmers. The farmer groups at the village level,
such as the local Councils for Cooperative Development, must
be taught to look after their own interests in the
davelopment and transfer of technology and formal structures
through which farmers could participate.

The FPP project needs to provide channels through which
less privileged groups (small farmers in general and women in
particuiar) can express their point of views. A significant
part of the FPP project should be directed to areas where
marginal and small farmers are predominate.

Concerning women, there is an increasing role of women
in all aspects of agriculture in Yemen where it is culturally
difficult for male extensiorn agents to work with female
farmers. Therefore, if women are not fully involved in
extension, they are unlikely to be consulted on their
production problems and on their priorities. Therefore, the
FPP project should promote the recruitment and training of
female extension agents at the field level and women should
be represented at all professional levels of the extension
system. The FPP project should address the issue of female
extension agents, taking into consideration that induction of
women into rural development has to be gradual, sensitive to
the local culture, and supplemented with properly planned

training. This should be done on a pilot basis appropriate
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to the availability and acceptability of female extensionists
to undertake such work.

If, over time, the cultural context is changed and male
extension agents can contact women farmers, male and female
agents can work in common units to serve all farmers. The
extension effort for women should be organized as an
independent entity with a structure similar to the extension
effort for men. The female agent would be regularly
supervised by female supervisors and would receive regular
technical support from SMS that can be drawn from a male
service. Activities of the male and female agricultural
extension services would be properly coordinated so as to
ensure that technical packages disseminated by the two groups
are consistent.

iii) Linkages between Input Supply and Extension. The
effective use of improved agricultural technology by farmers
depends on the availability of essential inputs and
agricultural services. Ensuring that services and imported
inputs are provided where needed, presents considerable
administrative and logistical problems in Yemen. Therefore,
the FPP project through private sector involvement is
recommended to encourage the promotion of a coordinated
extension-credit-input-marketing approach, particularly for

small farmers.
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Nu velo

1. FEindings

Stations at al-Irra and al-Jarouba now have a fairly good

germplasm repository of improved deciduous fruits and tropical
fruits, some of which appear to be well adapted to the YAR. Based
primarily on observations with very little data, HITS reported
that 10 peach varieties, 2 nectarine varieties, 3 apple varieties,
and 2 plum varieties are promising. Due to managerial problenms,
poor data collection, and lack of experimental designs, the most
promising tropical fruit varieties are yet to be determined.
Identification of best adapted varieties (scions and rootstocks)
is essential for "mother trees" as a source of nursery propagative
material.

Limited studies have been initiated to identify superior
local varieties, "baladi" types, necessary for nursery production.

The best applied research with deciduous fruit trees in the
orchard and nursery was observed at the British project in Rasabah
and at ARA.

MAF increased the price of trees from their nurseries, which
has encouraged private sector investments. According to the CP/P
end-of-contract report, HITS provided a number of training courses
on propagation techniques and other nursery practices as IPM,
water management, fertilization, weed control and transplanting
for subject-matter specialists, .extension agents, agriculture
students, and farmers. They also utilized interns in nursery
operations.

Nursery management training was provided by HITS for key
personnel and included women extension agents in a couple of

courses.
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MAF counterparts supported by technical assistance from HITS
conducted an extensive survey of MAF nurseries in the YAR and
recommended selected nurseries for up-grading and phasing-out of
the others.

HITS input on nursery improvements and expansion was largely
directed toward MAF nurseries instead of the private sector. Some
private sector nurseries have been established auring the period
of HITS, both large scale and small scale. The MAF's Horticulture
Department did provide valuable assistance to some private sector
nurseries.

Private sector nursery operations and owners are anxious to
receive production technology packages. Unfortunately, only a
limited amount of technology has been evaluated via good,
statistically sound research in Yemen.

MAF is already developing a program for certification of
nursery trees.

2. Conclusions

HITS can be credited with the introduction of a number of
productive fruit varieties which show promise in Yemen. These
trees are essential to the expansion of private sector nurseries
advocated in the FPP. However, with a duration of 7 years, HITS
should have advanced beyond the introduction stage to the
establishment of randomized and replicated plots of the most
promising varieties (applied research). The British project at
Rasabah was more productive in terms of applied research than
HITS, especially when the station budgets are compared. Both
stations have had qualified technical assistants, but a major
difference was the fact that the British technical assistance

resided at the station and spoke some Arabic.
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HITS did establish functional fruit nurseries at al-Irra and
al-Jarouba.

Management training for MAF personnel involved in nursery
operations was inadequate and not sustained. Women have proven to
be well adapted to some nursery operations such as budding and
grafting in many parts of the world.

The HITS staff made a significant contribution by performing
detailed surveys of MAF nurseries, including pest incidence.

The stations at al-Irra and al-Jarouba should be the main
source of germplasm (plant material) for the private sector
nurseries.

HITS primarily was concerned with meeting YARG quotas for the
number of nursery plants produced both at al-Irra, al-Jarouba and
other MAF nurseries. This new emphasis on mass production of
plants was not compatible with the HITS Project Paper and became a
major distraction from the real nursery objectives of the project,
principally training and research. 1In our view, USAID should not
have agreed to this shift in project priorities, but rather worked
with MAF in selecting several other nurseries in the country to
give priority to mass production, not al-Irra and al-Jarouba which
were targeted for research and training.

MAF is to be commended for their foresight in being willing
to scale down the number of MAF nurseries and to work diligently
to promote the development of private sector nurseries.

Most of the technology extended to private sector nurseries
must be selected and adapted from other countries by qualified
scientists and extension specialists. However, as research in
Yemen produces reliable results, they should be quickly

incorporated into the appropriate technology packages.
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The developing program for nursery plant certification is
commendable, and must be closely coordinated between the
Horticulture Department and the General Directorate for Plant
Protection. HITS should have given leadership with MAF
counterparts to the development of a nursery certification program
several years ago.

3.  Recommendatjons

The FPP project should support the further introduction of
improved varieties of both deciduous fruits and tropical fruits,
and place emphasis on propagation of only the most promising
varieties in the private sector nurseries. The best means of
assuring that the new Yemen fruit industry is based on the best
adapted varieties is to only propagate these superior varieties in
the nurseries.

The FPP should give priority to evaluation of local varieties
for nursery propagation. These evaluations will take time since
good applied research of this type was unfortunately slow in
starting under the HITS.

Nursery operations at al-Irra and al-Jarouba should be
down-sized yet strengthened to serve as model nurseries for
training and research purposes, not mass production of plants.
Emphasis should be placed on quality not quantity in order for
them to truly become "model" nurseries. They should be of higher
quality than those in the private sector.

The FPP project should provide a training package for several
supervisory personnel from al-Irra and al-Jarouba including
technical and managerial skills. The package should include both

in country and out-of-country training.
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We recommend that women be considered to receive specialized
training for certain skilled nursery operations such as
propagation.

With the new strong commitment to encourage private sector
nurseries, we recommend no USAID funds (PL-480 or otherwise) be
spent to upgrade the five selected MAF nurseries. Their principal
purpose should not be the mass production of nursery trees for
sale due to direct competition with private sector nurseries. It
may require 2 to 3 years for MAF to implement the reduction in
mass production of plants.

We recommend that appropriate technology, including all
cultural practices, (i.e. seed germination, propagation, weed
control, fertilization, water management and transplanting, plus
selection of adapted varieties) be packaged and extended to
currert and prospective private sector nursery operators as soon
as feasible under the FPP as an incentive to medium and small
scale nursery owners and operators.

Only the most skilled and technically trained farmers should
be encouraged to enter the nursery business since it is a more
intense operation than orchard production. MAF should not
encourage too many farmers to become nursery producers within a
local area. The market for trees can quickly become saturated.

Formation of a good nursery plant certification program is
highly desirable and must be directly supported by FPP resources
in regard to technical assistance, plus managerial and inspector
training. An inexpensive permanent label should be used to
identify YARG inspected and certified plants as an incentive for
private sector nurseries to receive a good price for their

product, in contrast to plants smuggled into Yemen. An effective
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extension effort must be conducted to increase public awareness of
the certification program. oOnly healthy plants of the MAF
recommended varieties should be certified, thus certification is a
method of encouraging the propagation of adapted varieties and

reducing the spread of pests while affording a price incentive.
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Pest Management
1. Findings

The awareness and understanding of Integrated Pest Management
(IPM) significantly increased in the General Directorate for Plant
Protection (GDPP) during the period of HITS.

GDPP is effectively utilizing the computer furnished by HITS
and Core for word processing to produce pest management schedules,
pest control recommendations, etc.

The FPP must provide assistance to strengthen YARG
regulations to govern the sale, purchase and use of pesticides.

Citrus in Yemen is infected with three of the most serious
and persisteht citrus disease problems in the world, namely (1)
bacterial canker, (2) greenings disease and (3) a virulent strain
of tristeza virus. Citrus red scale and mites on many fruits
continue to be major problems which impede profitable nursery and
orchard production.

There is a critical shortage of well trained pest management
specialists in YAR needed to implement the IPM programs strongly
endorsed in HITS and FPP.

The GDPP plant quarantine program has only a minor effect on
preventing the importation of pests into the YAR. There are very
few qualified plant inspectors in MAF to implement the priority
programs of plant quarantine and nursery plant certification.

HITS produced a number of pamphlets anu other publications
related to pest management, and provided useful training on IPM
and safe use of pesticides including production of videos. HITS
also conducted preliminary nursery surveys to identify the major

plant pests and to determine cheir geographi~ dalstribution.
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HITS provided equipment and technical assistance to establish
a disease diagnostic lab at the Yemen Plant Protection Center
(YPPC) in cooperation with the German Project implemented by GTZ.
This lab is critical to back-stop MAF quarantine, certification
and research programs.

Only a limited amount of actual research was conducted by
HITS to support IPM programs.

2. Conclusions

HITS made a contribution to MAF by training GDPP personnel in
the principles of IPM, and effectively used TDY's to deal with
major pests of citrus and deciduous fruits. The IPM principles
learned in relation to fruits can be modified and applied to other
crops.

Computers provided to MAF must be more actively utilized to
enhance productivity.

HITS provided training on safe use of pesticides, but HITS
and CORE should have provided more leadership to encourage
development of pesticide regulations as specified in the HITS PP.

GDPP is to be commended for efforts in formalizing a law
cencerning movement of plants and fruits within YAR. The FPP
should provide assistance with this high priority program.

It will be very difficult for YAR to significantly increase
production of quality citrus fruit unless canker, greenings and
tristeza are controlled. MAF has changed their citrus rootstock
recommendations to suppress the incidence of tristeza. HITS
provided good TDY advice concerning canker control. Only limited
progress has been made toward implementation; however, GDPP
appears to have put forth considerable effort with inadequate

resources.
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HITS recognized the importance of citrus red scale and mites,
and initiated efforts to assist GDPP with control techniques.
However, only limited reductions in pest populations have been
produced at this stage. This assistance is continuing under
Horticulture Bridging Activities.

HITS should have trained several more counterparts in pest
management to the BS and MS degree levels plus one at the PhD
level. |

HITS provided inspector training for several counterparts but
unfortunately some have left the plant quarantine section for
other positions. Essential facilities are lacking at the various
ports of entry. Often infected and infested samples intercepted
are transported into Sana'a rather than being destroyed at the
port of interception. The head of plant quarantine lacks needed
cooperation from other enforcement agencies as customs and
police. Unfortunately the credibility of HITS was damaged when
crown gall was introduced on peaches at the al-Irra station by the
project.

Additional research is needed in relation to entomology and
plant pathology to more fully understand the life cycles and
biology of the major pests including predator and parasite
activity. Also, application of control and eradication techniques
from cther countries is always risky until evaluated by research
locally.

IPM programs will probably be sustained in MAF as established
with the assistance of HITS. However, the programs will never
realize their maximum potential until the recommended inputs are

provided and recommended changes are implemented.
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3. Recommendations

Prompt hiring of a long-term IPM specialist under the FPP is
needed to ensure that pest management is a major component in the
technology packaging for private sector farmers under the FPP.
This technical assistant should be housed with appropriate
counterparts.

It is recommended that additional computers and accessories
Plus support for training of operators be provided to MAF, ARA and
RDA's to improve research and extension pest management
productivity needed for a successful FPP. GDPP could be used as a
"role model" in relation to computer usage.

FPP technical assistants must give priority to assisting the
GDPP develop pesticide regulations to protect users and the
environment. The FPP must emphasize biological control techniques
to reduce the dependence on chemicals, protect the environment
from pesticide contamination, and reduce expenditures for
imports. A national plan must be promptly developed to control
canker, greenings and tristeza diseases of citrus. No additional
shipments of citrus plants within Yemen should be permitted until
this plan is implemented. Priority should be given to keeping the
northern and eastern regions free of canker.

The new FPP pest management specialist should give priority
to assisting GDPP counterparts achieve successful control of
citrus red scale and mites on many fruits.

GDPP should give country-wide leadership to an IPM program to
control citrus red scale and fruit mites. This leadership will
include research and extension coordination with ARA, GTZ, NES and

the RDAs. Under the FPP, support should be readily available to
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assist GDPP in dealing quickly with major pest outbreaks necessary
to protect private sector and YARG nurseries and orchards.

Support must be provided to GDPP as soon as possible to
construct an insectary needed to rear predaceocus insects and mites
essential for IPM programs.

A minimum of two counterparts in GDPP should be trained to
the BS level, one to the MS level and one to the PhD level by FPP.
USAID should work with GDPP to develop a reliable plan to
hire and retain at least six more plant inspectors to ensure that
private sector nursery and orchard production develops in a sound

and sustainable fashion. Facilities must be constructed at the
port of entr& as storage rooms to isolate suspect samples until
positive identification can be made, plus incineraries are needed
for plant destruction. Plant quarantine requlations must be
widely publicized by travel agencies, airlines, and extension
personnel, including the use of mass-media. Coordination and
education of enforcement agencies about the importance of the
plant quarantine program must be implemented at the highest level
in YARG, with encouragement and advice from the FPP tean. Donor
agencies must be fully versed on YARG quarantine requlations and
must set a good example by strictly adhering to them, even though
inconvenient at times. MAF should not permit the importation of
large quantities of plants of new fruit types into YAR until a
small number are evaluated by MAF in advance.

Additional financial support and technical assistance should
be given to GDPP to prepare and print publications about pest
management, plant certification, plant quarantine, pesticide

safety and environmental protection. A major effort should be
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launched to significantly increase public awareness about these
important programs of national interest.

It is recommended that support be given to ARA under the FPP
to design and implement an effective entomology and plant
pathology research program to provide data necessary to strengthen
the IPM programs in GDPP, and provide the necessary technology for

FPP packaging.
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E. t and sSusta ty:

The HITS project was designed to strengthen the institutional
structure supporting the horticulture subsector of the YAR's
Agricultural sector. A major project focus is institutional
development and training of human resources. The USAID/Yemen strateqgy
was to address a variety of fruit production constraints for the
purpose of improving MAF's capacity to implement a national fruit
development program. Through the HITS training program, MAF's
Departments of Horticulture and Plant Protection were improved and
strengthened. However, several critical gaps still exist within the
institution.

1. Findings

MAF's efforts to expand the fruit industry during the

1983-1989 period in Yemen is limited by resource availability,

lack of research results and a shortage of trained technicians and

agricultural personnel. According to the HITS project documents,
the MAF/YARG provided over $4 million of the total $18 million
cost project over a seven year period. In the newly proposed

USAID/FPP project, MAF officials plan to increase its support to

$14 million over an eight year period. MAF officials in the

Horticulture Department working through the HITS project assisted

in the establishment and operation of four private sector

nurseries. Nursery production was increased several fold and the
industry probably can be sustained. Yemen has gone from a country
producing 12,000 budded fruit trees per year to one producing over

80,000 budded trees per year. By next year Yemen will produce all

its own seedlings. Imports will be limited to certain plant types

needed for research or budwood for propagation.
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The HITS project established two Horticulture Stations, one
at al-Irra in the temperate Central highlands and the other at
al-Jarouba in the Tihama tropical zone near Hodeidah. The
stations are used for multiplication of budwood, evaluation of new
fruit varieties and extension demonstration plots for extension
training. On a regular basis the al-Irra station has provided
clean budwood and cuttings of deciduous fruit varieties to the
government nurseries in Yemen where they are propagated and sold
to farmers. The station has been established as a demonstration
farm which serves as a model deciduous fruit nursery. It provides
training to YARG personnel and local farmers in fruit production,
nursery development and plant protection. It has identified 3
apple, 10 peach, 3 plum and 3 nectarine improved varieties that
are suitable for Yemen conditions and will play a major
sustainable role for the fruit industry in Yemen.

At the al-Irra station, the HITS project established adequate
field facilities for deciduous fruit tree propagation and variety
testing. Station facilities include a shadehouse, a greenhouse,
cold storage container, irrigation equipment with a well, training
lecture rooms, farm equipment, staff housing and office space for
MAF personnel. According to project records, over 65 different
varieties of deciduous fruit trees were planted for evaluation at
al-Irra. The HITS project activities at al-Irra also included the
monitoring of major fruit insect and disease pests. Laboratory
facilities for applied research were not adequately developed at
the stations.

The second station at al-Jarouba was upgraded by the HITS
project starting in 1983. The al-Jarouba station was designed to

neat tropical fruit needs for Yemen. It has suffered serious
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set-backs in meeting its goals and objectives set forth in the
project paper. In spite of the heavy allocation of MAF and USAID
resources and U.S. technical assistance (estimated at over $5
million by MAF officials), the general physical condition of the
station is poor. The fruit variety blocks of mango, avocado and
papaya are poorly irrigated, and the shadehouse and nursery
irrigation systems are in poor condition. The mechanical shop and
housing facilities for the manager and technicians need
remodeling. It is doubtful if the station can be sustained by
MAF, although MAF has recently transferred the station over to the
TDA in Hodeidah. Important fruit germplasm has been planted and
needs to be evaluated for Yemen conditions. The outbreak of
citrus canker, a bacterial disease, in the al-Jarouba nursery
caused serious project set-backs. All citrus seedling and budwood
production was stopped in 1986 midway through the project.
Station development priorities were shifted to mango, papaya,
guava and avocado. Progress has been slow. The station
management is weak and basic station records on different
rootstocks, varietal performance, and orchard management are
inadequate. The station is unable to determine simple varietal
Yield responses because of the lack of plot design and field plot
supervision. Without continued USAID support, it is unlikely that
either the al-Jarouba and al-Irra stations will be effectively
sustained.

The MAF's Horticulture Department remains deficient in
training and staffing. Several long term participants trained in
the US by the HITS project have returned but did not occupy a MAF
position and have been assigned to other donor programs. This has

reduced MAF ability to develop and implement a sustained MAF
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horticulture program. No job placement plans have been developed
for US trained technicians and it is not clear whether they will
find suitable MAF positions or will be retained. MAF now
recognizes that participant training is one of the most essential
inputs for achieving institution-building objectives.

The limited research conducted by the HITS project makes it
difficult to identify appropriate agricultural input requirements
for the fruit industry under Yemen conditions. For example,
fertilizer markets in Yemen are relatively underdeveloped. The
HITS project provided little infrastructural development and
technical information to support the use of fertilizers,
insecticides, herbicides, fungicides and other pesticides.

MAF research and extension linkages are not clearly defined.
HITS did not provide sufficient technical information and research
results to foster the development of a model system for the fruit
industry. Critical gaps remain within the MAF to develop
technical fruit production information.

Current market conditions favor private sector involvement
for nursery production. MAF policies toward government-owned
nurseries are changing to allow a healthy transition from MAF
production to the private sector.

The economics of fruit growing remains highly profitable.
However, redirection of the HITS project toward tree production
rather than research and training during its early stages, reduced
project effectiveness and sustainability opportunities for the
fruit sector. Profitability will depend on prices and costs.
However, a fruit assessment survey supports a favorable return for
research and extension activities as envisaged in the HITS Project

Paper.
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2. conclusions

The HITS project is credited with the construction and
establishment of two fruit staticns at al-Jarouba and al-Irra
although these facilities continued to be marked by management
problems. Without continued USAID and increased MAF support it is
unlikely that these stations will be effectively sustained.

The HITS project enhanced and strengthened MAF's Plant
Protection and Horticulture Departments to encourage the
production, importation and distribution of insect and
disease-free fruit trees to farmers in Yemen.

Strengthening of the MAF Plant Quarantine and Plant
Protection Department is one of the most urgent needs for sound
development of the Yemen fruit industry.

Sustainability of the IPM program on California red scale of
citrus and mites oin deciduous fruit trees is high. Private sector
nurseries have excellent opportunities provided that MAF continues
to shift emphasis and policy from public to the private sector in
the propagation of fruit trees to meet Yemen's tree demands.

Analysis of the HITS project indicates that the project was
economically, technically, socially, environmentally and
institutionally sound. According to surveys and project files,
the economic rate of return is estimated to be 15 percent which
was above 11.9 percent estimated in the project paper.

Improved fruit varieties imported and tested by the HITS
proiect encouraged the initiation and expansion of private sector
orchards.

3. Recommendatjons:
A technical advisory committee consisting of selected

technical representatives from MAF, USAID, the contractor and
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other appropriate entities, should be formed to coordinate and
provide advice concerning FPP technical activities.

Continued limited USAID, MAF and TDA scheduled phase down
support of al-Jarouba and al-Irra stations under the new FPP
Project is needed to ensure sustainability. Strong applied
research programs with direct linkage under MAF's Agricultural
Research Authority need to develop in an effort to maximize
sustainability. Variety test plots need to be maintained along
with continued evaluation of promising varieties and the
development of packages of technical information on improved
cultural practices.

MAF demands on the two stations for tree production should be
reduced and nursery propagation of seedlings transferred to the
private sector. Importation of nursery trees should be limited
only to research and propagation of certified budwood.

YARG should concentrate on development of a sound fruit
industry based on fresh fruit for domestic consumption. After
better varieties have been introduced and are producing in Yemen
orchards, fruit grades and standards should be developed in
preparation for an export market.

Information and recommendations on post-harvest handling,
packaging and storing will require further strengthening and
development. More stringent cultural practices such as fruit
thinning will have to be followed in order to produce the high
quality fruit necessary to compete on the export market. Due to
the large capital outlay required, emphasis should not be placed
on developing a fruit processing industry until the local demand

for fresh fruit is met.
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The FPP should include a component to improve Yemen
technology concerning fruit handling and storage in anticipation
of the larger production which will result as the hectarage is
expanded and improved varieties start producing.

The FPP should support the development of several tissue
culture laboratories at the stations for micropropagation and the
development of technologies to enable the production of
disease-free plants. Yemen currently has no facilities for tissue
culture research. The development of new tissue culture
technologies will increase program sustainability and provide
needed MAF institution building capabilities for the Horticulture
and the Plant Protection Departments.

In 1986, USAID/Sana'a completed a fruit horticultural
sub-sector assessment for the YAR to determine fruit production,
demand, and technology levels. 1In 1989, a U.S. Pricing and
Incentive Study was completed which included a focus on
horticultural products. It is recommended that the horticulture
subsector assessment be updated in 1990 to include new fruit
development as well as progress in the vegetable and private
sector nursery areas. The assessment would help determine what
role USAID could play to help develop and sustain the horticulture
subsector in Yemen and provide an analysis to determine what
position and role horticulture would occupy in the next Five Year

Agricultural Development Plan.
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V. Lessons lLearned

The HITS project suffered many serious project management and
implementation shortcomings, including turnover of team leaders,
insufficlent recruitment of qualified US technical support staff,
changes in project direction from applied research and extension
training to a production emphasis, limited horticultural research
qualifications, lack of contract experience in implementing foreign
projects, and lack of project planning, priority setting and internal
reviews between US technicians, the MAF and USAID early in project
implementation. These short comings must be minimized and corrected in
the FPP.

It is essential that sound experimental plots which are randomized
and replicated be established and successfully concluded under the FPP.

It is recommended that USAID provide a pre-orientation workshbp
for all selected project team members prior to project implementation
to review USAID regulations, policies and program management concepts.
The Support Module - Yemen (SMY) set-up by CID to provide financial and
administrative support services for the HITS and other CID managed ADSP
subprcjects was ineffective for the HITS project and created serious
conflicts over lines of authority and administration between CID, USAID
and the lead University, California State Polytechnic University
(Pomona). The SMY approach could be more effective in a Title XII
collaborative assistance mode if its primary and sole function was to
serve as a support group only and allowed leadership for project
implementation to be administrated by the team leader from the lead
University in collaboration with USAID, CID and MAF.

Project implementation must provide training for managerial sk'lls

in addition to technical training.
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Institutionalization roles and responsibilities among HITS team
members, USAID and MAF were not always clear and common objectives were
not always clearly delineated. During the second half of the project,
annual work plans bearing the signature of MAF, HITS, CID and USAID
officials helped clarify goals and responsibilities for project
implementation. In the upcoming FPP it is essential that goals, roles
and responsibilities be clearly stated, defined and reinforced by
periodic meetings and work plans that allow for structural flexibility.

USAID/Yemen had only two Agricultural Development Officers in
place during most of the HITS implementation period and relied too
heavily on CID for monitoring and internal evaluations of HITS. The
FPP is an extremely important p-oject and it is imperative that USAID
ensure active ADO involvement and support throughout implementation.

The major loss of citrus trees due to canker at al-Jarouba would
not have occurred if the original intent of the station to conduct
applied research and extension activities had been implemented. USAID
should not agree to a major revision in the project without a revision
or amendment of the Project Paper. Future expansion of citrus must be
curtailed until the three major disease problems of canker, greenings
and tristeza are controlled.

HITS was preceded by a basically weak and unproductive
Yemen/USAID/Tuskegee activity, the Tropical and Subtropical Fruit
Improvement Project. It is important for the FPP to learn and build
from previous project experience. Projects with difficulties should be
monitored and followed more carefully by USAID.

The FPP contractor team must work closely with their YARG
counterparts on a day-to-day basis to solve the real problems facing

the Yemen horticultural industry.
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A general weakness of the HITS project design is that it ignored
the need for water resource evaluation and the HITS project was
implemented without long-term technical assistance in water management.
The FPP should concentrate on areas where the water resources are
known. The horticultural crops selected should be based on climatic
and soil conditions as well as the availability of irrigation water.
Given the scarcity of water resources the FPP should promote the
development of surface and groundwater resources as well as the use of
cost effective automatic irrigation systems that do not require
frequent maintenance.

The HITS long term participant training program was unsatisfactory
in providing institution building and sustainability. Lack of
sufficient English training was a major constraint. The FPP should
provide additional participant training especially at the MS level.

HITS involvement in the training of women was limited. Women have
responded well to training and proved capable of accomplishing
significant horticultural tasks when given opportunity. A stronger
effort should be made in the FPP to expand the training of women,
especially in the areas of home economics and horticultural home
gardening. Enhancing the role of women in horticultural development
requires an understanding of social and cultural issues and improvement
measures need to be carefully implemented.

The HITS project expanded its establishment of 36 horticultural
demonstration plots with private farmer cooperators throughout Yemen
and was unable to follow-up and promote the adoption of improved
horticulture practices by private farmers at all selected sites. It is
recommended that the FPP authorize a reduced number of approximately

10-12 plots lu~ated throughout the country to demonstrate improved
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cultural practices, accommodate off-station research and extension
training.

The HITS project provided good logistical and material support to
the Directorate of Plant Protection in Integrated Pest Management (IPM)
and plant quarantine programs. A strengthened MAF gquarantine
department is one of the most urgent needs for the sound development of
a Yemen fruit industry. Additional facilities must be provided at the
points of entry so that diseased plant material can be returned or
destroyed and not transported to other Yemen locations. Under FPP, the
MAF Horticulture Department and the plant protection and quarantine
rrograms should be given sustainable support to minimize the dangerous
misuse in handliné and application of pesticides and support for
quarantine regulations.

The HITS project provided stipends to a selected number of MAF
officials working as HITS counrterparts or collaborators. This
procedure has created an unfair and unacceptable atmosphere and is
counter-productive to institution building and project sustainability.
US funded projects should not be directly involved in payment of
incentives for MAF personnel involved in project implementation. Per
diem, overtime payments, and operating costs should be paid bv MAF.
Some effort should be made by USAID in collaboration with MAF and other
donors to standardize a procedure to address this issue.

The MAF Horticulture Department organized a successful first
National Horticultural Symposium, with emphasis on fruit production,
which was held May 21-25, 1989 in Sana‘'a, Yemen. Over 50 registrants
participated in 7 seminar sessions on fruit development in Yemen. The
symposium attracted 11 researchers from 5 countries including South
Yémen, Egypt, Iraq, the U.S., U.K. and France. Several HITS team

members presented invitational papers. The precceedings of the
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symposium were published and made available to participants and MAF
Agricultural Officials in Yemen. It is suggested that a second
National Horticultural Symposium be organized in 1991 or 1992 with
active USAID participation from the FPP project. Also, the FPP should
encourage and assist with additional National Symposia on Pest
Management and Plant Protecticn. Information and recommendations from
the Symposia based on good research should be seriously considered for
implementation in Yemen when appropriate. It is very important that
MAF subject-matter specialists present scientific papers and actively

participate in these Symposia.



ANNEX A

FINAL EVALUATION
SCOPE OF WORK (8OW)

I. v to be Evaluated

USAID/Yemen requests an evaluation of the Horticulture
Improvement and Training (HITS) subproject of the Agricultural
Development Support Project (ADSP).

II. Purpose of the Evaluation

The purpose of the evaluation is to assess strengths and
weaknesses of the recently completed HITS subproject, with a view
towards drawing up recommendations and "lessons learned" based on
the HITS experience which will assist in implementation of the
new $40 million Farming Practices for Productivity (FPP) project.

III. Background

The $14 million HITS activity is one of five components of
the $135 million ADSP project, the "centerpiece" of USAID/Yemen
support for agricultural development in Yemen during the 1980s.
Other subprojects within ADSP support poultry production,
improvements in the Ministry of Agriculture and Fisheries (MAF) ,
and the strengthening of agricultural education at both the
secondary and university levels.

The HITS activity, which began in 1983, runs through
December 1989 ("bridging" activities related to HITS will
continue until a contractor is on board for the follow-on FPP
project, on or about September 1990). The main objective of HITS
from the beginning has been to institutionalize within the MAF an
expanded and improved capacity to support increased fruit
production through extension, plant protection and the
distribution of disease-free plant stock.

Implementation is through the Consortium in International
Development (CID), with california State Polytechnic University
in Pomona playing the lead role. The main focus of activity has
been at MAF research stations at al Irra and al Jarouba; on
farmer demonstration plots located throughout the country; on
assisting in the private and public sector development of
nurseries; on plant protection; and on training for private and
public sector individuals.

A mid-term evaluation conducted in February 1987 noted
that the project had "provided useful technical assistance in the
areas of plant production, extension, and short-term training."
At the same time, it indicated that "little progress has been
made in developing a capacity within MAF to manage adequately the
HITS stations after project completion." Early setbacks included



the destruction of 180,000 citrus trees at al-Jarouba due to
citrus canker and the discovery of crown gall disease at al Irra.

The mid-term evaluation went on to describe progress to
date as "unsatisfactory." It also suggested that "it is doubtful
that the HITS stations will be sustained." Among other
recommendations, the evaluation called for greater support for
data collection, applied research, policy dialogue and extension
throughout the remainder of the project.

Many of the recommendations included in the evaluation
report were subsequently included in annual HITS workplans.
Although management difficulties have continued to cause concern,
HITS-supported research resulted in the introduction of several
new fruit varieties to Yemen and the identification of apple,
peach and plum varieties suitable to Yemeni conditions. The
project also assessed rootstock and continues to evaluate
rootstock and plant materials. Five different irrigation systems
were tested at the al-Irra station and 26 demonstration plots
established on farmers' fields throughout Yemen. Training
programs have also been developed, including two aimed
specifically at female extension specialists. The al-Jarouba
Horticulture Field Station is scheduled to be formally taken over
by the government (Tihama Development Authority) at the end of
1989, when it will take on technical as well as financial
responsibilities. Limited USAID support for al-Jarouba is
anticipated beyond 1989, mainly for training and the introduction
of plant material.

A series of other studies and reports have also emphasized
the importance of fruit and vegetables for Yemen's agricultural
future. As a resuvlt, USAID in coordination with the MAF
developed a $40 million Farming Practices for Productivity (FPP)
project aimed at promoting production and productivity increases
in fruits and vegetables. This particular evaluation is being
conducted with specific reference to FPP--the main intent is to
derive concrete, specific "lessons learned" from HITS that can
directly assist in the early and effective implementation of FPP.

IvVv. 8cope of Work

The main body of the evaluation report shall be divided
into the main sections shown below. The report itself should
provide empirical findings to answer the questions indicated
below; conclusions (interpretations and judgments) based on the
findings; and recommendations based on assessment of the results
of the evaluation exercise:

A. Applied Research: Assess the effectiveness of the

research programs supported at Al Irra and Al Jarouba between
1983 and 1989. What new varieties have been introduced? Who
undertook this work and what is the likelihood of its being
continued in coming years? What were the strengths and
weaknesses of the applied research undertaken under HITS,



including work done in irrigation? To what extent was the
program responsive to the needs of the YARG and local farmers?
What impact has the program had on farmers? What should be
emphasized on the research agenda for the 1990s?

B. Extension: Assess the effectiveness of the extension
activities supported under the project. To what extent have new
varieties developed under HITS been adopted by private farmers in
Yemen? How many farmers benefitted and in what areas? How
effective have the training courses for extension personnel been
in terms of impact, numbers trained and quality of information
provided? To what extent has the extension effort involved
women, both as farmers and as extension agents? Which extension
activities were most effective in disseminating new practices and
products? Which were least effective? What factors hinder or
promote the adoption of new practices? 1In view of the HITS
experience, which approaches to extension offer the most promise
for the 1990s? Whal mistakes can be avoided?

C. Nursery Development: Assess the extent to which the
project has been effective in meeting Yemen's goal of being self
sufficient in the production of suitable disease-free trees in
the private as well as the public sector. What can be done under
FPP to increase the private sector role in the production of
these trees?

D. Pest Management: Assess the effectiveness of the
integrated pest management element of the project. What impact
has this component had on the ability of the Directorate of Plant
Protection within MAF to develop and implement its pest
management programs? To what extent are these efforts
sustainable? To what extent can they be expanded to cover other
crops?

E. Institutijon Building and Sustainability: Assess the

extent to which institution building efforts under HITS during
the 1983-1989 period within MAF and at the research institutes at
Al Irra and Al Jarouba have been effective in meeting their
objectives. To what extent have YARG and USAID objectives
coincided during the implementation of HITS? Has the ability of
MAF to promote private sector fruit production been increased?
What are the strengths and weaknesses of the approaches employed
thus far? To what extent have the staffing and recurring costs
of the research stations envisaged under HITS been met? To what
extent have the training targets been met? What critical gaps
remain in institutions involved in promoting horticulture
expansion in Yemen and what might be done under FPP to close
these gaps? To what extent are the activities begun under HITS
likely to be sustained? If not, why? Briefly discuss the
costing and economic implications of each of the major activities
supported under HITS and assess to what extent they represent a
cost efficient approach to horticulture development in Yemen.



E. Lessons [earned: Based on the findings described
above, provide a consolidated list of lessons learned through the
HITS experience. What were the strengths and weaknesses of
project management and implementation under HITS and to what
extent were project aims advanced by use of a Title XII
collaborative assistance mode? What were the strengths and
weaknesses of each of the major activities funded under HITS?

How can these lessons learned be applied to the execution of
FPP? A list of specific recommendations relating directly to FPP
and based on the implementation of HITS shall also be provided.

v. Methods and pProcedures

The final report shall be based on a review of the
existing literature (Project Paper, previous evaluation,
contractor reports, government documents, project files, etc.)
and interviews with relevant individuals concerned, including
government officials, USAID staff, contractors, private farmers
and businessmen, and other donors. Field trips shall include
visits to both research stations and a representative selection
of nurseries and demonstration plots developed under the
project. Prior to departure from the United States, the
evaluation team leader shall consult by phone with the USAID
Mission in Yemen and then by phone with individuals previously
connected with HITS in Yemen and now at California Polytechnic in
Pomona and the CID offices in Tucson, Arizona.

The five-week evaluation exercise shall incorporate the
following illustrative schedule:

A. Week One: Orientation and team planning meeting (TPM)
in sana'a; review of project documentation; initial meetings with
individuals familiar with the project.

B. Week Two and Three: Collection of data; field trips
to research stations, demonstration plots, nurseries, and farmers

fields. When possible, team members shall split up to expand
coverage.

C. Week Four: Report writing in Sanaa.
D. Week Fjve: Finalization of report and departure.

Team members shall coordinate arrival and departure times
to ensure that the team remains intact through the course of the
evaluation. Formal meetings shall include at a minimum an
initial orientation and team planning meeting (TPM) meeting in
Sana'a; a status report to Mission staff halfway through the time
in Yemen; and a final close-out presentation no fewer than two
days before departure from Yemen. Additional meetings with USAID
staff, government officials, or other individuals may be called
as appropriate.



The evaluation team shall leave with the Mission a
near-final draft of the report. Any additional Mission comments
shall be telexed or faxed to the contractor within two weeks
after the team departs posts. An entire package of not less than
twenty copies of the final evaluation report shall be pouched to
the Mission by the Contractor not more than five weeks after
departure from post.

VI. Team Composjition

The HITS evaluation team shall consist of an agricultural
management specialist, a horticulture research specialist with
expertise in fruit production, and a horticulture extension and
training specialist, none of whom shall previously have worked
directly with California State Polytechnic or CID. The
contractor shall designate a team leader with full responsibility
for completing the evaluation and presenting it in Yemen. All
three team members shall have at least a Master's degree in their
respective disciplines. 1In addition, each team members shall
have the following qualifications:

A. At least five years of project management experience
in areas related to those supported under HITS, with overseas
experience in tl.e developing world highly desirable.

B. Prior experience in conducting evaluations in areas
related to those supported under HITS.

C. Prior work experience that goes beyond the narrow
areas of technical specialization, in particular covering areas
of broader management and policy concerns as they relate to
agricultural development in the developing world.

D. Demonstrated writing skills.

VIiI. Reporting Requirements

The final report shall include the following sections:

A. Executive Summary of not more than five pages
summarizing the main findings, conclusions, and recommendations.
The Executive Summary shall also state the development objectives
of the project, purpose of evaluation, and methods and procedures
used.

B. Completed A.I.D. Project Evaluation Summary form,
based on a sample provided by the Mission.

C. Table of Contents.

D. Main Body of Report, not to exceed sixty double-spaced
pages of text. This main section of the repori shall be
organized by issues/questions provided in the SOW, each section
concluding with a list of major findings, conclusions, and



recommendations. The main body of the report shall also provide
a brief discussion of the economic, political and social context
in which the project takes place; team composition and study
methods; and specific lessons learned from the HITS experience
that will aid in the early and effective implementation of FPP.

E. Annexes, to include at a minimum a complete copy of
the evaluation SOW and a list of documents and individuals
consulted, along with institutional affiliations. Additional
annexes that report and amplify on the evaluation findings may
also be provided as appropriate.

VIII. oOther Provisjions

A. Duty post in Yemen is Sana'a, with planned field trips
to other parts of Yemen. Access to classified information will
not be required. USAID's Office of Agriculture will provide
basic logistic support, including hotel reservations and
transportation within Sana'a. The indirect cost budget provided
by the contractor should include provisions for car hire for
field trips outside sana'a (approximately six working days),
secretarial support (consultants are advised to bring their own
computers) in Yemen, and per diem for counterparts on any trips
outside Sana'a (approximately six working days at $75 a day for
two individuals).

B. The period of performance is for the five week period
beginning on or about February 17, 1990.

C. This contract is predicated on the contractor's
nominees Quebedeaux (Horticultural Research Specialist); Bishay
(Extension and Training Specialist), and Arnold (Agricultural
Management specialist)
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ANNEX B

NARRATIVE SUMMARY OO ATORSTUBLE | \EANS OF VERIFICATION |  IMPORTANT ASSUMPTIONS
GOAL: SUBGOAL: 1. Evaluaton of sampie of fruit grow- 1. YARG maintains appropriate fuit
Toincrease ruralincomes inhe YAR | 1. Increase in number the new fruit ors over the life of he project pricing policy.
through agricuitire development. growers and axpansion of produc- | 2. Review of nursery records. 2 Fruit production remaing important
SUBGOAL: tion by existing growers. 3. Review of fruit importiexpon data. economic actvity in the YAR

To increase the quantity, quality and
diversity of fruits produced in the YAR.

2 increase in tree survival raies.

3. Improved vigor and yield of ress.

4. incrr.ased demand for stock by
rursenes.

3. Farmers wiling to allocate more
land 1o fruit production and have
2C0088 10 requisite capital and other
inputs.

4. Marketing channeis wil expand 10
handie increasad population.

PROJECT PURPOSE:
To institutionalize within the MAF an

PURPOSE {End of Project Status):
1. Operational horticuiture improve-

PURPOSE:
1. Review of records at horticulture

PURPOSE:
1. YARG remains committed 10 in-

expanded capacily to support in- mmtsmpnprwvdnqso,ooom improvement stations and nurser- craasing fruit production.
::reqod fruit production wgu':h ax- 1o nursaries annually and develop- o8, 2. Trained persons remain employed
ension, plant protecton, and the de- ing improved varieties. 2. Evaluaton of PPD. in respectve positions.
livery of disease-free st1ock of improved 2 Functional MAF ! orot
fruit vaneties 1o the fruit subsector. u Plant protecton 3. Evaluanon of sample of fruit grow- 3. YARG remains committed 10 en-
program monitonng nursenes o o forcing plant protaction laws.
engure production and sales of ) )
insect/disease-free trees to fam- 4. Review of records axtension agents. 4. Farmers wiling 10 adopt improved
an. 5. Evaluation of extension informa- farm practces and fruit varietes.
3. Functional extension program serv- tion produced; review of racords re:
icing farmers for expanding frus distribution of information.
production,
4. Increased sales of nursery stock b
famers.
OUTPUTS: MAGNITUDE OF OUTPUTS: OUTPUTS: OUTPUTS:
1. Establishment of horsculture train- 1. Two-stations 1. Review of MAF records. 1. Appropriata persons will be avail-
ing and improvemant station, 2. One department 2 Physical inspect able for Faining and in tmely man-
2 Expanded plant protection depart- | 3. 250 extension agenss . on reconds ner.
ment trained in plant protection 200 speciaksts 3. Evaluason of station . 2 Iimproved varietes can be adapi-
methods, 10 lad:nicians 4. Project Records able in the YAR,
3. Trained extension agents, horhcul- ?‘;mplcbu 3. Timely provision of construction/
ture specialis®, horticufture techn nursarymen engineenng services.
cians, agncultural inspectors, nurs- 4. Thres programs 4. Farmers willing to participate in
erymen, 5. Not limited demonstration programs.
4, Expanded horticuliure informason .
productonanddsmbutonprogram | & Minimum of e
for farmers, nurserymen and pri-
5. Developed improved fruit varieties
in insact/Cisease-free condition.
6. Farmer demonsration program and
workshops.
INPUTS: MAGNITUDE OF INPUTS NPUTS: INPUTS:
USAID: USAID: 1. USAID/YAFG records 1. YARG identfies counterparts.
1. Technical Assismnce 1.%) 2. Drawdown on CID work plan 2 Timely availability of funds/TDY
2 Paricipant Training 28) budgets support
3. Commodities 3. § ) $14 Million
4. Conaruction Building 4. $ ) (See Annex G for details)
5. Other Cos YARG:
YARG: 6%)
6. Counterpars 18)
7. Paricipans 8. $ )8 4 Milion
8. Land for project sites 9. $ ) (See Anex G for details
9. Consruction (road) Aso see Section {V.0)
10.Local labor
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ANNEX D

INDIVIDUALS INTERVIEWED

Ministry of Agriculture and FPisheries

Abdul Hafiz Karhash

Zaid Abdul Rahman
Mohamed al-Ghashm
Mohamed Lutf Obad

Abdul Hafez Ali Ghalib
Ahmed Saif al-Haq

Abdul Malik Hamim

Abdul Hakeem Bahir

Nabil Mansour Harroub
Abdulla M. al-Salawi
Abdul al-Aleem Saif
Abbas Ali Abdul Ghani
Abdul Rahman Sallam

M. al-Dean al-Ghoury
Hussein al-Ward

Abdul Hakeem Farah
Mortada Abdul Rab
Eskandar Thabit

Sadek Noman

Hayat al-Gershi

Ali al-Thor

Abdul Khatib

Abdul Rahman Abdul Latif
Ali Abdullah

Abdou M. Abdou

Minis of Educatio
Mohamed al-Harazi
Gamal al-Dean Rassanm
Abdulla al-Dabii
Kairi Abdou al-Syood

USA eme

Kenneth Sherper

John Swanson

Abdel Moustafa
Jonathan Addleton
Ben Hawley

John Schamper

F. Rudolph Vigil
Abdulla T. Ben Yehia
Nasr al-Ghoorairy
Kamal siddik

Director General, Agr. Affairs
Director, Horticultural Dept.
Director General, Plant Protection Dept.
Director General, Extension Service
Dept. of Planning

IPM Program

IPM Program

Horticulutre Dept.

Plant Protection

Plant Protection

Hort. Dept.

Director, Plant Quarantine Service
ARA, Director

ARA, Dhamar

ARA, Dhamar

Dept. of Irrigation

Dept. of Irrigation

Dept. of Irrigation

Dept. of Irrigation

Director, Dept of Rural Women Deve.
ARA, Taiz

ARA, Taiz

ARA, Taiz

ARA, Taiz

ARA, Taiz

Director General of Agr. Education
Director, Ibb Agr. Secondary School
Hort, Ibb Agr. Secondary School
Consultant to the USAID Project

Director

Chief, Agr. Dev. Officer

Deputy Chief, Agr. Dev. Officer
Deputy Program Officer

Program Officer

Agr. Dev. Officer

Agr. Dev. Officer

Agr. Specialist

Agr. Specialist

Agr. Specialist
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Core Evaluation Team
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Charles Rogers Consultant
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Mohamed Sharif ul-din Specialist

Othman al-Khoshab Specialist

Mansour al-Dalas Specialist

William M. Brown Specialist

Suppo o - _Ye

Jeffrey Sole Team Leader

CID and Cal-Poly Qffice i .S,

Earl Kellogg CID Executive Director
Larry Boone CID Dept. Exe. Director
Gary Cretser Cal-Poly Director
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David Jackson Advisor
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Saad Ali Saad Farmer at Kaa al-Kaed location

Mahmoud Hashim al-Bargougi Director Egypt/California Hort. Project
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Agriculture Development Officer
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Agency for International Development
Agriculture Research Authority

Consortium for International Development
Central ADSP Project

California State Polytechnic University, Pomona
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Food and Agriculture Organization
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General Directorate for Agricultural Affairs
General Directorate for Plant Protection
German Technical Cooperation

Horticulture Improvement and Training Subproject
Horticulture Bridging Activities

Integrated Pest Management

Ministry of Agriculture and Fisheries
Monitoring and Evaluation

National Extension Service

Project Assistance Completion Date
Research and Extension

Rural Development Authority
Subject-Matter Specialist

Tihama Development Authority
Temporary Duty

Training and Visitation

Yemen Arab Republic
Yemen Plant Protection Center

United States Agency fér International Developmnet
United Nations Development Program
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ANNEX F

ITINERARY FOR HITS EVALUATION TEAM

Sat, Feb 24
4:00 p.m.

7:00 p.m.

Sun, Feb 25

Mon, Feb 26
12:35 a.m.
02:00 a.m,

11:30 a.m.

7:30 p.m.

Tues, Feb 27

7:30 a.m.
8:30 a.nm.

09:00 a.m.

Quebedeaux, Arnold, Bishay departed for
Airport
Quebedeaux, Arnold, Bishay departed US

Quebedeaux, Arnold, Bishay in transit

Quebedeaux, Arnold, Bishay arrived in Sana'a,
Yemen

Quebedeaux, Arnold, Bishay arrived Sana'a.
Met by John B. Swanson. Checked in Taj Sheba
Quebedeaux, Arnold, Bishay visit USAID
Office. Met USAID personnel - office tour -
Agricultural Office, Program Office, Contract
Office, Conference rooms etc. Provided with
draft of schedule visit outline, set-up
Evaluation Team Office in GSO.

Team planning meeting - orientation - Scope
of work - discussion. Quebedeaux, Bishay,
Arnold

Travel to USAID Office

Briefing by Dr. John Swanson - USAID
Evaluation Expectations

USAID Joint Team Planning Meeting - HITS and
Core Evaluations - Chair Jonathan Addleton.
Participants: Ken Sherper, Director; Ben
Hawley, Jonathan Addleton and Abdul Ali,
Program; John B. Swanson, Chief ADO, John
Schamper, Abdullah Bin Yahya, Nasr
al-Ghoorairy and Kammal Siddik, Agriculture
Office; Paul Novick, AID/W: John Rowntree and
Charles Rogers, Core Evaluation; Bruno
Quebedeaux, Calvin Arnold and Bishay Bishay,
HITS Evaluation. Briefed by Ken Sherper,
Jonathan Addleton, John Swanson, Abdullah Bin
Yahya and AGR Staff, USAID Staff and
Evaluation Team shared expectations and
concerns.



12:00 p.m.

2:00 p.m.

3:30 p.m.
4:30 p.m.
5:00-6:00

9:00 p.m.

Wed, Feb 28

7:30 a.n.

8:00 a.m.

9:00 a.m.

10:30 a.m.

1:30 p.m.

4:30 p.m.
6:00 p.m.

Thur, Mar 1

6:30 a.m.

4:00 p.m.
6:30 p.m.

HITS team Planning Meeting - Review of
Scope~-of-work. Quebedeaux, Arnold and Bishay
HITS Evaluation Team meet with USAID, F. R.
Vigil, Agr, Jonathan Addleton, PRM .
Discussed HITS Team Evaluation schedule and
Scope of Work.

Visited USAID Library - Nasr al-Ghoorairy
Return to Hotel

Visit to Sanaa Market to observe vegetable
and fruit marketing

Review HITS Project documents

Quebedeuax, Arnold and Bishay travel to USAID
office

Briefing with F. Vigil, USAID, HITS Project
Officer, Dr. Abdul Hamid Majid, HITS Bridging
Team Leader, Colorado State University

MAF Introduction, project evaluation
expectations and discussions. Participants:
Eng. Abdul Hafiz Karhash, and Eng. Zaid Abdul
Rahman, (MAF, Agr. Affairs), Dr. Mohamed
al-Ghashm, MAF, Dr. Ibrahim Moharram, USAID
Office in Sana'a (Extension)

MAF Meeting with Horticulture Dept, Eng. Zaid
Abdul Rahman, MAF, Mr. Abdul Hafiz Ali
Ghalib, MAF - HITS

CID/ADSP -~ Introduction to Horticulture
Bridging Activities personnel. Participant:
Jeff Sole, SMY Team Leader, Univ. of
Arizona/CID; Dr. Abdul Hamid Majid, HBA Team
Leader, Colorado State University; Charles
Basham, HBA; Mohamed Sharif, HBA; Dr. Othman
al-Koshab, HBA

Return to Hotel

Review project documents

Field trip, Hammam ali, Visit IPM program
with MAF Plant Protection staff. Quebedeaux,
Arnold and Bishay. Participants: Ken
Sherper, Director; Dr. John Swanson, S/ADO;
Eng. Nasr al-Ghoorairy, ADO, USAID/Yemen; Dr.
Mohamed al-Ghashm, Mr. Ahmed Saif al-Haq, Mr.
Abdul malik Hamin, Mr. Abdul al-Hakeem Bahir,
Mr. Nabil Mansour Harroub, Mr. Abdulla M.
Al-Salawi, MAF.

Return to Hotel

Review project documents



10:00 a.m.

11:30 a.m.

1:00 p.m.

4:30 p.m.

Mon, Mar 5
7:30 a.m.

8:00 a.m.

Weekend. Review project information

Quebedeaux, Arnold and Bishay travel to USAID
office

Field trip to al-Irra Station - program
review, demonstration plots, nursery and
observation plots. Participants: Engineer,
Mansour al-Dalas, HBA; Eng. Abdul al-Aleem
Saif, MAF; Dr. Abdul Hamid Majid, HBA; -
Quebedeaux, Arnold and Bishay.

HITS Evaluation Team Visit al-Boun fruit
demonstration plot. Farmer: Shamsan
al-Goubi, Farmer: Saleh, Dr. Abdul Hamid
Majid, HBA

Return to Hotel

Team Evaluation meeting - planning

Quebedeuax, Arnold and Bishay travel to USAID
office

Field trip - Plant Quarantine Service,
Sana'a. Eng. Abbas Ali Abdul Ghani, MAF; Dr.
Abdul Hamid Majid, HBA

German Plant Protection Project, Sana'a, Eng.
Abbas Ali Abdul Ghani, MAF; Dr. Abdul Hamid
Majid, HBA; Eng. Ali Ali Masoud, GPP, Dr.
Raman Revri, GPP; Agr. Eng. Nageeb al-Asbahi,
GPP; Eng. Monawar al-Saghir, GPP, Agr. Eng.
Hassan Suliman, GPP; Eng. Abdul Rageeb
al-Ayani, GPP; Mr. Abdul Majid Saleh, GPP.
MAF Horticulture Dept. HITS Program Review,
Discussion-Zaid Abdul Rahman. Quebedeaux,
Arnold and Bishay

Visit of Private Sector Nursery (Green Valley
Nursery). Dr. Aasem Shaltout, Dr. Abd.
al-Hamid Majid, HBA; Eng. Zaid Abdul Rahman,
MAF; HITS Evaluation Team

Return to Hotel

Quebedeaux, Arnold, Bishay, travel to USAID
Office

Field trip to Dhamar, HITS Evaluation Team
Fruit tree demonstration plots (Kaa
locations, al-Kaed and al-Nakheel Yesleh,
Mohamed Alu Saad, Farmer Saah Ali Saad)



1:00 p.m.

11:15

Tues, Mar 6
7:30 a.m.
8:00 a.nm.

12:30

2:00 p.m.

2:30 p.m.

Wed, Mar 7
7:30 a.m.
8:00 a.m.
4:00 p.m.
7:00 p.m.
Thur, Mar 8
8:00 a.m.
10:00 a.m.

12:00 noon
1:00

British Rasaba Fruit extension project (Eng.
Abdulla Amer, BRFEP, Mr. David Jackson,
BRFEP, Mr. Tony Portman, BRFEP, Dr. Abdul
Hamid Majid, HBA; Mr. Abdul Hafiz Ali Ghalib,
MAF

Dhamar, Agricultural Research Authority (ARA)
Mr. Mohie al-Dean Ghoury, technical Director,
Dr. Hussein al-Ward, Head of Plant Research
Division; Dr. Abdul Hamid Majid, HBA, Mr.
Abdul Hafez Ali Ghalib, MAF.

Return to Hotel

Meet with Dr. Hussein al-Ward (ARA) Head
Plant Research Division. Quebedeaux, Bishay
and Arnold

Return to Hotel

Quebedeaux, Arnold, Bishay - Travel to USAID
Reading of files and documents

Bishay, MAF - Water Resource Dept and
Irrigation, Eng. Hussein el-Faqgeh, Director
General, MAF; Eng. Abdul Hakeem M. Farra,
MAF; Eng. Mortada A. Abdul Rab, MAF, Agr.
Eng. Eskandar Thabet, MAF, Eng. Sadek Noman,
MAF; Eng. Nasr al-Ghoorairy, USAID.
Quebedeuax and Arnold meet with Dr. Abdul
Majid-TDY reports.

Quebedeaux, Arnold, and Bishay prepared and
discussion an outline of HITS evaluation
report.

Return to Hotel

Quebedeaux, Arnold and Bishay =~ Travel to
USAID Office

Reading of HITS files and documents

Return to Hotel

HITS team planning meeting - priorities for
field trip. '

Quebedeaux, Arnold and Bishay - Travel to

USAID Office

MAF/Dept. of Rural Women Development, Mrs.
Hayat al-Gershi.

Meeting with Minister of MAF - postponed.

Reading of HITS files and documents



3:30 p.m.
4:30 p.m.

6:00 p.m.

Sun, Mar 11
6:00a.m.

8:00 a.m.

11:30 a.m.

2:30 p.m.
3:00 p.m.
7:00 p.m.

Return to Hotel

Reception at Residence of Dr. John Swanson -
informal discussion with MAF and USAID
personnel

Weekend, Review project documents

Quebedeaux, Arnold and Bishay. Depart Hotel
for 3 day field trip to Hodeidah, Tihama,
Development Authority, al-Jarouba Station,
Demonstration plots, project nurseries and
Southern Upland Rural Development Authority
and the ARA station in Taiz. Travel with MAF
staff, Zaid Abdul Rahman, Abdul Hafiz, Ali
Ghalib and USAID Staff - Jonathan Addleton,
Nasr al-Ghoorairy

Visit fruit demonstration plot near Sana'a.
Quebedeaux, Arnold, Bishay visiting
al-Shaabi Demonstration field with Abdul
Hafiz, Ali Ghalib, Mohamed Sharaf el-Din,
Jonathan Addleton and Nasr al-Ghoorairy.
Arrive Hodeidah - Office visit to Director
General, TDA; Abdul Mommen Hazza, TDA.

Hotel - Hodeidah

Visit fruit and vegetable markets - Hodeidah.

HITS Evaluation Team depart Hotel - Travel to
TDA, (Zabid) and al-Jarouba Station.
Quebedeaux, Arnold, Bishay, Zaid Rahman, M.
Sharaf al-Din, Abdul Hafiz, Ali Ghaleb,
Jonathan Addleton, Nasr al-Ghoorairy, Abdul
Mohamed Seif, Abdul Baki al Haddah, Nadia
Abbas Helmi, Nashtan Ahmed, Saif Abdou Saif,
Sharaf al-Qahlami, Abdul Raquib Ali Mohameq,
Mansour Hassan, Abdou Hassan, Hamoud Saif
Nasr, Gamal Sallam, Mohamed Sultan, Anisa
Mohamed al-Faqih, Rokaia Mohamed.

Quebedeaux, Addleton and al-Ghoorairy visit
with TDA headquarter staff - Hodeidah - Abdul
Momen Hazza, Director General, TDA, Jaafar
Alawi al-Jeffrey, Deputy Director of
Agriculture and Musa Ahmed allagabo - Hort.
Specialist.

Bishay follow-up meeting with TDA (Zabid)
Evaluation Team travel to Taiz

Arrive Taiz Hotel



Mon, Mar 12

7:00 a.m.
9:00 a.m.

12:30 p.m.

6:30 p.m.

Tues, Mar 13
7:30 a.nm.

9:30 p.n.

Wed, Mar 14
7:30 a.m.

8:00 a.m.
2:30 p.m.

4:00 p.m.

Evaluation Team Depart Hotel

Visit to Southern Upland Regional Development
Authority (SURDA) and the station of the
Agricultural Research Authority (ARA) in
Taiz. Quebedeaux, Arnold, Bishay, Zaid A.
Rahman, Abdul Hafiz, Ali Ghalib, Jonathan
Addleton, Nasr. al-Ghoorairy, M. Sharaf
al-Din, SURDA staff namely: Lutf al-Ansi,
Abdul Wahab Allam,

Abdul Hamed Sharshar, Abdul Rahman Abdul
Latif and ARA staff namely: Ali al-Thor,
Abdou al-Khatib, Abdul Rahman Abdul Latif,
Ali Abdulah and Abdou M. Abdou

Taiz, Visit Ibb School and the Bubbler
Irrigation Plots. Quebedeaux, Arnold,
Bishay, Zaid A. Rahman, Abdul Hafiz Ali
Ghalib, Jonathan Addleton, Nasr al-Ghoorairy,
M. Shaif al-Din, Gamal al-Din Rassam,
Abdullah al-Dabii.

Return to Sana'a, Hotel

Quebedeaux, Arnold and Bishay -~ Travel to
USAID Office.

Evaluation Team - Visit to MAF in Sana'a -
Interim Oral Briefing to MAF. Agricultural
Affairs and Horticulture Dept. Abdul Hafiz
Karhash, (Director General), Zaid Abdul
Rahman, Head of Horticulture Dept., Abdul
Hafiz ali Ghalib, MAF Counterpart.

HITS Evaluation Oral Briefing to MAF - Plant
Protection, Director, Mohamed al-Ghashm.
Return to USAID Office - review of HITS
project documents.

Return to Hotel

HITS Evaluation team - meeting Quebedeaux,
Bishay, Arnold.

Travel to USAID Office

Review of project documents, reports

HITS evaluation team meet with USAID: John
Swanson and Nasr al-Ghoorairy for Interim
Oral Briefing

Return to Hotel



Thur, Mar .3

8:00

4:00 p.m.
Fri, Mar 16
Sat, Mar 17
7:30 a.m.
4:00 p.m.

Sun, Mar 18

Mon, Mar 19

7:30 a.m.

Tues, Mar 20
7:30 a.m.
11:00 a.m.

4:00p.m.

Wed, Mar 21

Quebedeaux - travel to USAID office. Arnold
and Bishay - Hotel - further review of
project documents - Research and extension
Return to Hotel.

Weekend. Review project documents

Quebedeaux travel to USAID - review documents
and drafting report.

Arnold and Bishay - Hotel - review documents
and drafting report.

Return to Hotel

Quebedeaux, Arnold and Bishay Hotel - Team
discussions and drafting report. Meet with
Nasr al-Ghoorairy regarding schedule.

Quebedeuax travel to USAID review document
and drafting report Arnold - Hotel - Review
documents and drafting report. Bishay -
field trip to ARA and meeting with Mr. A.
Sallam and Mr. al-Ghori

Return to Hotel

Quebedeaux, Arnold and Bishay meeting with
Dr. al-Bargougi the Director of a
California/Egypt Horticulture Project.

Quebedeaux, Arnold and Bishay travel to
USAID. Drafting report.

HITS Evaluation team meet with USAID for oral
briefing report with John Swanson, Nasr
al-Ghoorairy, Jonathan Addleton, Abdel
Moustafa :

Return to Hotel

Qubedeaux, Arnold and Bishay - hotel -
evaluation team discussions and drafting
report.



Thur, Mar 22

8:20 a.m.

8:00 p.nm.

Fri, Mar 23

Sat, Mar 24

7:30 a.m.

11:00 a.m.

11:30 a.m.

7:00 p.m.

Sun, Mar 25

7:30 a.m.

Mon, Mar 26

9:00 a.m.
until
12:30 p.m.

2:00 p.m.
until
4:00 p.m.

Quebedeaux, Arnold and Bishay travel to USAID
office - informal discussions with USAID -
John Swanson and Abdel Moustafa. Evaluation
team discussions and drafting report.
Presented the Draft Report to USAID staff.
Return to Hotel.

Team discussions and preparation for the
production of the Final Report.

Quebedeaux, Arnold and Bishay received
comments from the USAID staff and discussions
were held with Swanson, Addleton and
Moustafa.

Bishay delivered three draft copies to MAF
officials.

Quebedeaux, Arnold and Bishay incorporate the
USAID comments in the Draft Report.
Return to Hotel

Quebedeaux, Arnold and Bishay continue
incorporating the USAID comments in the Draft
Report.

Quebedeaux, Arnold and Bishay meeting with
MAF staff: Abdul Hafiz Karhash, Zeid, El-
Ghashm, Nabil A. El-Amsi, Gameal M. Ahmed.
Also, J. Swanson, A. Mustafa and N. El-
Ghouriri from the USAID Yemen attended the
meeting that was arranged to discuss the MAF
comments on the draft report.

Quebedeaux, Arnold and Bishay meeting with
the USAID staff: K. Sherber, J. Swanson, J.
Addelton, A. Mustafa, K. Siddik, N. Al-
Ghouriri, and Abullah Ben Yehia. Discussions
on the AID comments were held.



Tues, Mar 27

8:00 a.nm.
until
4:00 p.m.

Wed, Mar 28

4:00 a.m.

7:15 p.m.

8:3C p.m.

Quebedeaux, Arnold and Rishay working on
incorporating the comments received and
preparing the matrix needed.

Quebedeaux, Arnold and Bishay leaving Yemen
to USA.

Sanna'a - Paris - New York - Washington, D.C.
Arive Washington

Arrive home



ANNEX H
MATRIX OF FINDINGS, CONCLUSIONS AND RECOMMENDATIONS

FINDINGS CONCLUSIONS RECOMMENDATIONS

RESEARCH The HITS Project established the Al-ira The HITS Project did not emphasize re- A pian for developing research resources
Station and rehabilitated the AlJarouba search and did not establish a strong re- was prapared. The formulation of a
Station. The stations imporied plant mate-  Search linkage with the Agricultura Re- priority research plan for the FPP is
rials and propagated seedlings. The fruit search Authority. The ARAhasa recommended. The plan indludes
treas were not planted in randomized rep- reasonabig number of ressarch scientists resaarch programs on imigation,
cated plots. The AHma Siationisstilin ~ With Ph.D., M:Sc., and B.Sc. dagrees and  devalopment of surface waier and
good shape, while Al-Jarouba Station has have produced resarch results with groundwater resourcas, establishment of
been dramalically dateriorating, suitable axperimental design. a tissue culture facility, post-harvest,

handiing, grading, storing, packing, fruit
variety evaluation, improved cultural prac-
tices, nursery propagation technology,
plant protection and altemative fruit crops.
Onptimum external and intemal linkages
for the transfer of research resulls were
suggested. Research monitoring is
recommended.

EXTENSION Extonsion services are very disbursad in The field agents of the MAF extension The Training & Visit System for Rural Ex-
YAR. The HITS extension activities in- services (including those working in the tension has beer; recommended for the
cluded the establishment of 36 Demon- HITS Project) ara poorly qualified, FPP Project. A plan 1o upgrade the
stration Plots, distribution of fruit plant functioning without clear job descriptions, professional skills of axtension workars
materials, 32 in-county training programs, and lack transport facilities as well as through improved work conditions,
the training of five MAF staff in the USA to Suppiies for demonstration. The low provision of appropriae training and the
obtain Ph.D. and M.Sc. degrees in literacy rata among Yemen's farmers is promotion of a monitoring and evaluation
Horticulture science, and the production of ~ creating some doubt of the usefuiness of syslom was recommended. Suggested
printing materials and displays. The MAF printad material provided. The availability  allocations of extension resources were
extansion services lacks a suitable of TV sets for farmers is making the indicated. The FPP Project should
axiansion mathodology. dispiays very eifactive. establish finkages between extension,

research, extension clients, and extansion
input suppliers.

NURSERY Al-ira and Al-Jarouba stations havo a The HITS is credited wjlh the introduction The statiuns at Al-ima and A-Jarouba

DEVELOPMENT good germplasm repository. Ten varieties of @ number of productive fruit varieties. should be the main sources of new
of peaches, 2 of nectarines, 3 of apples However, with a duration of 7 years, HITS germplasm for the private sector.
and 2 of plums appear promising. The should have established randomized and Technical packages extended to private
most promising tropical fruit varieties are replicated plots of thess varietias. nurseries should be initially adapted from

yet to be determinad. Limited studies
were initiated 10 identify superior local
varieties. MAF increased the price of
trees which encouraged privale sactor
investments, The HITS project
exwansively surveyed YAR nurseriee.
Most HITS inputs on nursery improvement
were directed toward MAF nurseries
instead of the private sector. The MAF
stil needs sound production technology
packages. MAF is devaloping a piant

certification program for nurseries.

Management training for MAF personnel
involved in nursery operations was inade-
quam. The HITS made a significant con-
tribution on detailed surveys of MAF nurs-
onies,

HITS concemn 1o meet YAR quotas for
nursery plant production was not
compatible with the HITS project paper.
USAID should not have agreed to this shift
in project emphasis.

other countries and when refiable
recearch results bacome available, they
can be incorporaled into the technical
packages.

The development of a nursery plant certifi-
cation program by HITS is commendabie.
it must be coordinated between the plant
protection and the horticulture depart-
ments of MAF, FPP should support the
nursery piant certification programs.

Nursery operations at Al-lma and Al-
Jarouba stations should be strengthened
as a model for T&E purposes. The FPP
should provide in-country and out-ol-
country training. Women should receive
specialized training on certain horticuitural
operations such as propagation.

No additional USAID funds should be
spent to upgrade MAF production
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MATRIX OF FINDINGS, CONCLUSIONS AND RECOMMENDATIONS

ANNEx H

FINDNGS CONCLUSIONS RECOMMENDATIONS

RESEARCH The HITS Projoct established the Al-ima The HITS Project did not emphasize re- A plan for developing research resources
Station and rehabilitated the Al-Jaroubs search and did not estabiish a strong re- was prepared. The formulation of a
Station. The stations imporied plant mate-  search linkage with the Agricultural Re- prionity research plan for the FPP is
rials and propagated seedlings. The fruit search Authority. The ARAhasa recommended. The plan includes
trees were not planted in randomized rep- reasonabie number of research scientists research programs on irmigaton,
licated plots. The Al-kra Station is stil in with Ph.D., M.Sc., and B.Sc. degrees and dav slopment of surface water and
good shape, while A-Jarouba Station has have produced research results with groundwater resources, establishment of
been dramatically deteriorasing. suitable experimental design. a tissua culture facility, post-harvest,

handling, grading, s'oring, packing, fruit
variety evaluation, iinproved cultural prac-
tico -, nursery propagation technology,
plant protection and altemative fruit crops.
Optimum extemal and intemal linkages
for the transfer of reseerch results were
suggested. Research monitoring is
recommended.

EXTENSION Extension services are very disbursad in The field agents of tha MAF extension The TrainiJ & Visit Sysiem for Rura! Ex-
YAR. The HITS extension activities in- sarvices (including those working in the tension has been racommended for the
cluded the establishment of 36 Demon- HITS Project) are poorly qualified, FPP Project. A plan 10 upgrade the
stration Plots, distribution of fruit piant functoning without clear jnb descriptions, professional skills of axtension workers
materials, 32 in-country training programs, and lack transport facilities as well as through improved work conditions,
the training of five MAF staff in the USA to supplies for demonstration. The low provision of appropriale training and the
obtain Ph.D. and M.Sc. degrees in Iiteracy rate among Yeman's farmers is promotion of a monitoring and avaluation
Horticuture science, and the production of ~ creating some doubx of the usefulness of system was recommended. Suggested
printing materials and displays. The MAF  prinied material provided. The availabilty  aliocations of extension resources were
extension sarvices lacks a suitable of TV sets for farmers is making the indicated. The FPP Project should
axiension methodology. displays very effective. estabiish linkages between extansion,

research, extension clients, and exension
input suppliers.

NURSERY A-ima and Al-Jarouba stations have a The HITS is credited with the introduction The stations at A-lrra and A-Jarouba

DEVELOPMENT good germpiasm repository. Ten varietios of @ number of prodiictive fruit varieties. should be the main sources of new
of peaches, 2 of nectarines, 3 of apples However, with a duraton of 7 years, HITS gemplasm for the privale sactor.
and 2 of plums appear promising. The should have established randomized and Technical packages extended to private

most promising tropical fruit varieties are
yet to be determined. Limited studies
were initiated 10 identfy superior local
vaneties. MAF increasad the price of
trees which encouraged private sector
investments. The HITS project
extansively surveyed YAR nurseries.
Most HITS inputs on nursary improvement
ware directed loward MAF nurseries
instead of the private sector. The MAF
still neads sound production technology
packages. MAF is developing a piant
cartification program for numaries.

replicated plos of these varieties.

Management training for MAF personnel

involved in nursery operations was inade-
quaw. The HITS made a significant con-
tribution on detailed surveys of MAF nurs-
eries.

HITS concem 1o meet YAR quotas for
nursery plant production was not
compatible with the HITS project paper.
USAID should not have agreed to this shift

in project emphasis.

nurseries should be initially adapted from
other countries and when reliable
research resuits bacome available, they
can be incorporated into the technical
packages.

The development of a nursery plant certifi-
cation program by HITS is commendabie.
It must be coordinated between the plant
protection and the horticulture depart-
ments of MAF. FPP should support the
nursery plant cortification programs.

Nursery operations at A-lra and A-
Jarouba stations should be strengthened
a8 a model for TAE purposes. The FPP
should provide in-country and out-of-
country training. Women should receive
specialized training on certain horticultural
operations such as propagation,

No additional USAID funds should be
spent to upgrade MAF production




SCOPE FINDNGS CONCLUSIONS RECOMMENDATIONS
PEST The HITS project incroasad awareness The IPM principles leamed in relation © Strengthening MAF plant quarantine and
MANAGEMENT and understanding of Integrated Pest fruits can be modified and applied toother  Plant protection programs is one of the

Management (IPM) in the General crops. IPM programs can be sustained if most urgant needs for sound development

Directorate for Plant Protection (GDPP). the recommended inpuss are provided and  Of the YAR fruit industry.

the requi implamented,

The GDPP plant quaraniine program had roquivd chinges npe An IPM specialist under the FPP is

a minor effect on pest problems in YAR. GDPP is to be commended for e*forts in needed.

There are few qualified plant inspectors in formalizing a law conceming movements . .

MAF. GDPP is effectively utiizing the of piants and fruits within YAR. Additional computers and accessories

computer fumished by HITS and CORE plus training of operators should be

for word processing to produce pest It wil be very difficult for YAR 1o provided to GDPP.

man.gement schedules, pest control significantly increase production of quality . . .

recommendations, etc. citrus uniess canker, greenings, and YAB regulations which hamper the impor-
tristeza are controlied. HITS produced tation of selected safe pesticides should

Citrus in Yemen is seriously infected with  good TDY advice on the contolof canker, e changed. FPP must assist the GDPP

bacterial canker, greenings disease, a red scale and mites, but litde progress was o develop biological control tachniques.

virulent strain of tristeza, red scale and made toward implementation. Several A national plan must be developed to

mites. counterparss who received inspector contrul cankar, greenings, and tristeza
training through HITS, have left the diseasaes of citus. Priority should be

There is a critical shortage of trained pest project. Pant quarantine regulations are given to keep the northem and eastem

management specialists needed 10 impie- lacking cooperation from customs and po- regions free from canker.

ment the |PM programs. lica.

The new FPP past management program

HITS conducted useful surveys 1o identily  The credibilty of HITS was damaged should give priority to the control of citrus

the major plant pests in YAR regions and when crown gall was introduced on red scale and mites. Support must be
it provided equipment and technical ussis- peaches at the Al-Ira station. providd to GDPP o construct an

tance to establish a disease diagnostic lab insectary. USAID should encourage

in collaboration with GTZ. GDPP 10 hire six more piant inspactors,

Facilites at the ports-of-entry such as

Essential inspection facilities are lacking storage rooms and incineries must be

at the various ports-of-entry and infected constructed and plant quarantine

and infested samples intercepted are regulations should ba widely publicized

transported 10 Sanaa rather than being through mass-media.

destroyed at ports-of-entry.

The MAF Department of Horticulture The HITS project is credited with the es- Continued USAID, MAF and TDA
INSTITUTIONAL helped establish four private sactor tablishment of Al-Ima and AJarouba it~ Scheduie phasa-down support of Al-Ira
BUILDING AND nurseries. Nursery production in YAR stations although these facilities are and Al-Jarouba stations under the FPP is
SUSTAINABILITY increased during the HITS period from marked by serious management needed o ensure sustainability. Strong

12,000 to 80,000 budded taes and by e problems. The HITS projact encouraged applied research programs with direct

end of 1991 YAR will produce al is own the production, importation and distribution ~ linkage with ARA need 1o be developed.
fruit seedlings. of insect and disease-free fruit trees. Variaty et piots need to be maintained
along with continued evaluation of

The MAF Horticulture Department
remains deficient in training and staffing.
Several of its staff trained for long term in
the U.S. through HITS, have been
assigned upon their retum to donor
programs rather than MAF.

The limited resear:h conducted by the
HITS project, makas it difficult to identily
appropriate technological peckages for
horticulture crops in YAR

Current market conditions favor private
sector involvement and the MAF is
adopiing a healthy transiton from public
to privae sector, Rediraction of the HITS
project from research toward tree
production reduced project effectiveness
and sustainabikity.

MAF sustainabiity of the IPM program on
California red scale of citrus and miles on
deciduous fruit trees is high. The private
sector has an excellent opportunity in the
propagation of fruit trees. improved fruit
varnietios imported and tested by the HITS
project encouraged the initiation and ex-
pansion of private orchards in YAR.

promising varieties and deveiopment of
technical packages of information. Tree
seedlings production from the two stations
should be reduced and transferred io the
private sectors. YAR should concentrate
on the development of a sound fruit
industry based on fresh fruit for domestic
consumption. After better varieties are
produced, fruit grades and standards
should be developed. Information and
recommendations on post-harvest
handiing, packing and storing require
strengthening. More stringent cultural
practices are needed. The FPP should
support the development of several tissue
culture laboratories at the stations in order
to increase program effectiveness and
sustainability,

The horticulture subsector assessment
needs to be updated in 1890,




