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The project proposes to increase basic food production to meet the needs of
 
Morocco's increasing population. This is to be achieved through an institution building
 
process involving the. establishment of an Aridoculture Center and Agronomic,
 
socio-economic and farm mechanization research, technical assistance, graduate level and
 
short term training for Moroccans and by initiating the transfer of new technologies to
 
farmers. The project is being implemented by the Mid America International Agricultural
 
Consortium (MIAC), the National Institute for Agriculture Research (INRA) and the
 
National Agronomic and Veterinary Research Institute (IAV) of the Ministry of
 
Agriculture and Agrarian Reform (MARA) of the Government of Morocco (GOM). 
 This
 
mid-tern; evaluation (4/3/86 - 5/20/86) was 
conducted 5y a team of independent
 
agriculture specialists provided by Winrock International. The evaluation was based
 
upon a review of documents, interviews with USAID/PBAT, MIAC, INRA, MARA and IAV staff
 
and visits to research stations, farms and the Aridoculture Center in Settat.
 
Major findings and conclusions include:
 
a. 	The project is well managed and reasonable progress toward goal and purpose are
 

being made. Research f8cilities are virtually completed and operational but the
 
Moroccan staff will not be prepared to 
sustain the program without additional
 
assistance past the PACD. Institutional sustainability will increasingly become a
 
more important consideration for INRA and USAID as the project progresses.


b. 	Progress is being made in the development of a multi-disciplinary research program.
 
Increased integration of disciplines is occurring and the foundations of a farming
 
systems program are being laid.
 

c. 	Thesis research programs of the returned participants are based on fundamental
 
development priorities of the project. Various disciplinary gaps should be filled
 
in a follow-on project.
 

d. 	Livestock and food legumes are important parts of the agricultural production system'
 
in Morocco and should be added to the project as soon as possible.
 

e. 	The project will need to be continued for a minimum of six years beyond the present
 
PACD in order to complete the current objectives of the project.
 

Important lessons learned are that:
 
a. 
The rigorous selection process used to select quality participants among disciplines
 

and proper scheduling permitting participants to return to the project early enough
 
to work along side U.S. resident scientists on their thesis research have
 
contributed significantly to project success.
 

b. 	The use of outside scientific panels to evaluate research and the use of annual
 
workplans have helped to provide a proper and dynamic focus for guiding the research
 
pror
g all.
 

c. 	.nzervewing long-term T.A. in Morocco prior to assignments has resulted in a
 
well-adjusted, productive T.A. team.
 

d. 	Strong team leadership and high quality T.A. are essential for project success.
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NAME OF MISSION
 

USAID/RABAT: 	 Mid-term Evaluation of Dryland Agriculture Applied
 
Research Project No. 608-0136 (May 1986)
 

PURPOSE OF ACTIVITY EVALUATED
 

The Dryland Agriculture Applied Research Project (DAARP) was
 
authorized in 1978 and substantially redesigned and expanded in 1983.
 
The goal of the project is to increase basic food production and improve

income of traditional small dryland farmers. The purpose of the project
 
is to establish an applied agronomic research program capable of adapting

existing technology to local conditions. In addition, the project is
 
establishing a socio-economic research program which will give a better
 
understanding of the behavior of dryland farmers and thus provide a basis
 
for effective extension programs as well as influence the direction of
 
applied research. Technical assistance, training and commodity
 
procurement are performed by Mid America International Agricultural
 
Consortium (MIAC). The government of Morocco through the National
 
Agronomic Research Institute (INRA) provides physical facilities,
 
operational inputs and participant trainees. The socio-economic pro-ram
 
is conducted by the National Agronomic and Veterinary Institute (IAV)

through 6 separate Memorandum of Understanding with USAID.
 

PURPOSE OF THE 	EVALUATION AND METHODOLOGY USED
 

The purpose of this scheduled mid-course evaluation was to determine
 
the extent to which the project's purpose and goal are being achieved
 
following the redesign in 1983. The initial project had various
 
implementation delays compounded by drought, contractor difficulties and
 
insufficient funding. Following an evaluation in 1983, the project was
 
redesigned to overcome these difficulties. The results of this 1986
 
Evaluation will be u'sed by USAID as a basis for amending activities where
 
necessary within the Life of Project (LOP) time frame and to determine
 
the need, potential, and benefits of extending the project beyond the
 
current PACD (August 31, 1988).
 

The evaluation was conducted by a four-person, multidisciplinary team
 
provided by Winrock International. The team spent 5 1/2 weeks in
 
Morocco, between Rabat and the Aridoculture Center in Settat and in the
 
field within the project area. Three days were spent at the University

of Nebraska evaluating home office support for the contractors. Each
 
team member concentrated on particular areas of their expertise. The
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team, reviewed all pertinent documents provided by USAID, MIAC and the GOM and
 
conducted detailed interviews with officials including field visits to observe
 
project impiementation. The team used the objectively, verifiable indicators
 
of the logframe as a basis for measuring change and progress in meeting the
 
purpose and goal of the project.
 

FINDINGS AND CONCLUSIONS
 

Despite several consecutive years of drought which has hampered research
 
activities, the project has made excellent progress since 1983. All of the
 
MIAC (T.A.) positions are filled and the staff, along with the staff of the
 
National Agronomic Research Institute (INRA) and participant trainees are
 
actively engaged in applied research pertinent to the development needs of
 
dryland farming in Morocco. Research projects, conducted at the Aridoculture
 
Center, field stations and private farms, involve cereal breeding, food
 
legumes, breeding and management, soil and water conservation and management,
 
forages, agricultural engineering and mechanization, socio-economics and plant
 
management. A more in-depth discussion of the findings of the evaluation by
 
categories follows:
 

a. 	Technical assistance has been provided in accordance with the Project
 
Paper and has been of excellent quality. The Evaluation Team identified
 
needs for additional T.A. in various areas including plant pathology, food
 
legumes and livestock in order to complement the other disciplines already
 
provided and to strengthen the overall program.
 

b. 	The resident technical assistance team has received strong administrative
 
support from the MIAC office at the University of Nebraska in Lincoln.
 
Their recruitment policy of bringing prospective contractors to Morocco on
 
TDY prior to their long term assignments has resulted in a resident staff
 
that is well adjusted to Moroccan conditions.
 

7. 	Twenty-siy of thirty-two planned participants are currently in long term
 
Lra~nint with 17 of them actively engaged in thesis research in Settat.
 
The trainees have been of high quality due to the rigorous selection
 
process. Priority areas for training the remaining long tern, participants

have been identified by MIAC.
 

The 	plans in the PP to provide 200 Moroccans with short-term training will
 
not 	be realized by the PACD with only 34 having completed training.
 
However, the 34 have been prudently selected for training to satisfy
 
priority needs. It is anticipated that the demand for short-term
 
"speciality" training will increase as the project progresses.
 

d. 	There remains some confusion about procedures for project participants
 
applying for admission to the IAV doctoral program.
 

e. 	The INRA support staff to research programs, laboratories and operational
 
maintenance is insufficient to sustain the center.
 

f. 	The relative salary levels for INRA researchers as compared to other GOM
 
civil service are uncertain. New personnel statutes were put into effect
 
in 1983 for INRA professional employees which provided for promotions
 
based on merit, potential for career advancement and an increase in base
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salary. However, the effect of these statutes has been rendered obsolete,
 
concerning salary levels, by new statutes implemented this year which
 
disproportionately raised the salary levels of "Ingenieurs and Architects"
 
in the civil service (including the Ministry of Agriculture) relative to
 
INRA researchers. This has caused much consternation on the part of the
 
project participants.
 

g. 	There are currently 250 research trials at three of the stations and
 
another 40 on-farm trials, representing an increase of 2.5 times over the
 
1984/85 cropping season, which was 3 times-that of the 83/84 season. A
 
good foundation hak also been laid for further farming systems research.
 
The focus of the research has been in accord with regional needs.
 

Excellent progress has been made in the areas of agricultural machinery,
 
soil fertility, weed science and resistance to the Hessian Fly.
 

The evaluation stressed that there needs to be greater integration of
 
research disciplines as the farming systems and extension focus develops.
 

The Moroccan and MIAC scientists have been working well as a team and
 
there is evidence that the Moroccan researchers easily adopt improved
 
research methods.
 

The 	annual workplan and "Scientific Panels" have proved to be valuable
 
tools in guiding project activities.
 

h. 	The socio-economic research program at IAV has been of little practical
 
use to the agronomic research team as it has been primarily academic and
 
difficult to use. MIAC has, therfore, embarked on its own quicker, more
 
focused studies to meet project needs. Both basic and applied research
 
could be useful to the long term success of the project if properly
 
managed.
 

The Agricultural Information Resource Center (AIRC) has undertaken very
 
little dissemination activity and suffers from a leadership gap, lack of
 
adequate training, lack of transportation and lack of clear objectives.
 

i. 	The facilitier at the Aridoculture Center at Settat are all in place
 
except the greenhouse. A misunderstanding concerning the foundations has
 
been resolved and construction should be finished by 1987. The technical
 
Reference Center and Computer Center are operational but lack Moroccan
 
counterparts.
 

The Aridoculture Center is showing signs of institutional maturity as
 
evidenced by linkages with various national and international institutions.
 

j. 	Although the research has been on track and achieving excellent results in
 
a relative short time, it is still too early to evaluate the effectiveness
 
of technology transfer as new technology packages are not yet prepared for
 
dissemination. Testing for validity often takes 4-5 years and there has
 
been only two good years of research results due to drought.
 

k. 	The GOM remains committed to support the project despite some budget
 
problems and the hiring freeze brought on by the current financial
 
crisis. INRA management has expressed its intention to improve research
 
management at the National level.
 



In conclusion, progress has been made toward attainment of the project

goal, but is not reflected in increased food production as yet. Sufficient
 
date are not available to assess confidently research results or to detemine
 
if the technologies being developed are economically viable or socially
 
acceptable. Progress toward achievement of the project purpose has been
 
considerable as evidenced by the development of the Aridoculture Center and
 
its 	related facilities and activities.
 

Technology is being developed and evaluated under local conditions.
 
Moroccan staff are being trained and farming eibipment is being developed.
 
The contributions of the socio-economic component have been limited but could
 
be improved. A good technological base for implementing a farming
 
systems/extension program is being developed. However, the transfer
 
methodology is unclear.
 

There is a cooperative relationship between the MIAC team and INRA staff.
 
However, increased cooperation should be fostered between INRA/MIAC and IAV,
 
as is happening with the farm machinery group.
 

Finally, although substantial progress has been achieved, the Aridoculture
 
Center will need continued technical assistance beyond the PACD to reach a
 
level of institutional sustainability.
 

RECOMMENDATIONS
 

The 	principal recommendations of the Evaluation Team are:
 

a. 	USAID, IAV, INRA and MIAC take measures to improve collaboration including
 
a review of procedures for INRA/Aridoculture participants to pursue
 
advanced degrees.
 

b. 	GOM resolve issues of inequitable compensation between civil service and
 
INRA pay scales.
 

c. 	INRA and MIAC complete arrangements to recruit and train remaining long
 
term participants, and recruit and train additional laboratory and field
 
-technicians.
 

d. 	The conceptual framework and purpose of entire socio-economic program be
 
reviewed with a view of improving performance and objectives of both
 
applied (INRA/NIAC) and basic (IAV) research. The Agro-Economics
 
Information Research Center (AIRC) or "Centre de Conjoncture" being
 
supported through a MOU between USAID and IAV should be reviewed to
 
determine its value and future role at the Aridoculture Center.
 

e. 	INRA develop a strategy to strengthen overall management and assignment of
 
research program priorities within the context of overall national
 
economic priorities.
 

f. 	The project be continued in some form past the PACD in order to complete

existing and planned activities of the 1983 design. Consideration should
 
be given to both selected adjustments and new additional program
 
components during the process.
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LESSONS LEARNED
 

a. 	The rigorous selection process used to select quality participants among
 
disciplines and proper scheduling permitting participants to return to the
 
project early enough to work along side T.A. on their thesis research have
 
contributed significantly to project success.
 

b. 	The use of outside scientific panels to evaluate research and use of
 
annual workplans have helped to provide a proper and dynamic focus for
 
guiding the research program.
 

c. 	Interviewing long-term T.A. in Morocco prior to assignments has resulted
 
in a well-adjusted, peuductive technical assistance team.
 

d. 	Strong team leadership and high quality technical assistance are essential
 
for project success.
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1. Response from MIAC regarding evaluation
 
2. Response from INRA regarding evaluation
 
3. Response from IAV regarding evaluation
 

4. Final Evaluation Report
 

In general, the evaluation report roflects a thorough analysis of the

project based on the SOW. In particular, the team prcvided an in-depth
analysis of the project component research programs, inputs and outputs in

relation to the logframe, and level of achievement attained thus far. The
team also gave appropriate attention, intluding recommendations to required

adjustments and/or additional program activities within the LOP.
 

The third item regarding the need for AID to consider follow-on

activities and/or a Phase II project was based on the analyses of the first
 
two items. The team's analyses resulted in a recommendation that the project
r. 	 be continued for ten years. The following clarification should be noted with
respect to this recommendation.
 

The analyses of the current level of achievement and required

adjustments are based on 
the existing logframe, purpose and goal statements of
the 1983 	redesigned project. We believe the analyses provide valid and
compelling evidence to continue the project in order to cow 
plete activities

programmed within each of the research components. The evaluation report
treats each of the major research components (i.e cereal breedin,
 
agricultural mechanization, etc.) in some detail and provides estimated

timeframes projected into the future to complete both existing and planned

activities . These estimates, taken collectively, lead to a Justifled need to
continue the existing project activities for approximately five to seven years

beyond the PACD.
 

Although the evaluation team provided a recommendation that USAID
Z 	 continue, 3itend and/or design a Phase II project for ten years this

recammendation takes into account two views which require clarihication. The

first view is based on the need to complete existing and targeted activities

of the current project as described nbove. The second view is based on a

recognition that new program components could and, in fact, should be
seriously considered if the project is continued. The team did not analyze

this 2atter aspect in detail, nor were they expected to. However, several
 program opportunities were identified for future consideration either within 
a
mcd:fied 	project or in separate projects. For example, they speak of such
 areas as: (1) capacity of the GOM (INRA) to plan, manage and assign research
 
prioritie3 based on economic priorities from a national perspective (2)
expanding research capabilities in the forage livestock area, and (i)

initiating a programmatic effort to disseminate technology to farmers and the
 
private sector. Other program opportunities may also exist. However, for
 
purposes 	of the evaluation summary, we attempt to distinguish between current
roject activities and new potential project opportunities. Realistically,

the latter view can only be considereB i the current project is continued
 
after the PACD.
 

The evaluation team misinterpreted a point concerning graduate degrees
and the following clarification is provided. The report states that it is 
a

policy of IAV not to accept doctorate level candidates unless they have

received 	the M.S. level training at IAV. This is not entirely accurate.

Students with masters degrees received in the U.S. may enter into the doctoral rogram at IAV contingent upon meeting admission criteria established by IlAV 
or all incoming students. This is consistent with most major universities in 

the U.S.
 

Borrower/Grantee/Contractor comments are provided in Attachments 1, 2, 3.
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July 13, 1986
 

Serial No. W-382 

Dr. Ron Stryker 
Deputy/ood and Agriculture Officer
 
USAID
 
American Embassy, Rabat 

Subject: 	 Comments by the KIAC staff on the mid-term evaluation of the 
Dryland Agriculture Applied Research Project 

Dear Dr. Stryker:
 

Attached Is a sowlary of the couments prepared by KIAC research staff on the 

project evaluation report. As we have indicated Ve are in agreement with 
most of the findings of the evaluation team. We have chosen not to comment 

on their discussion of relationships with INRA administration with the view
 

that our co=ments can be transmitted to Director Faraj. 

We have also elected not to cocent at any length on the program that the 
evaluation team suggested for Phase II of the project. While we agree with 
the general t6ne and direction of their suggestions we believe that there 
must be a 	much greater in-depth consideration of the program, the staffirnt. 

anrequired and the timetable. It is our viev that there should be 
additional training component for INR& staff and, depending upon the form of 

the extension program, there say also be a training component for extension 
staff. te believe all of these factors will be better dealt with by a design 
toar. 

Darrell G. Watts
 
KIAC Team Leader
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COKtI S BY T KIAC ST&TF ON THEI KIt-T7M ]VALUAATION OF TME 
DRYL.M ACRICULTR APPLIED ES.LA.CH PROJECT 

Report Prepared by
 

Darrell G. Watts 

HIAC Teamu .eader 

Introduction 

At the outset we wish to emphasize that essentially we are in agreement 
with the findings of the evaluation team. It was a good evaluation effort, 
done in a constructive ani helpful manner. The tean had a difficult task in 
exaining a large and complicated project in a very limited time. The 
evaluation also coincided with a period when project field work was also very 
intense so that a number of project staff had a minimu amount of time for 
discussion.
 

In reviewing the report there are a few points that require clarifi­
cation or more discussion. In a few instances there would appear to have 
been a miscomunication between the evaluation team and an individual staff 
member or group. On a mwall nmber of points the evaluation teen and the 
KIAC staff have a different perspective of events. We do not consider any of 
the latter to be major issues. 

In the following pages we have outlined our response to certain points 
in the report. Where there is an apparent difference of opinion we have 
indicated why we disagree. In a few instances we also have outlined our view 
as to why particular steps were necessary in project development. We empha­
size again that in all major aspects we are in agreezaent with the findings of 
the evaluation team. 

Relationships with L&V-Rassan II 

The evaluation team has discussed several aspects of the relationships 
(actual and potential) between the Dryland Project and 1AV. To some degree 
our perceptions are different. Given the limitations in human resources that 
have existed until now and, more importantly, the stage of development of 
both i stitutions, we fail to see the broad range of possibilities for 
interaction tuat they believe were available but not acted upon. On the 
other hand, we believe there was more interzction than was indicated in the 
report. 

Interaction in Research and Trainint 

There are aeveral points we wish to emphasize. 

1. 	 The team noted the ve y strong relationship that has evolved between 
the Aridoculture Center's mechanization program and its counterpart 
at IAV. This relationship is quite fortunate but not fortuitous. 
It has occurred because there were senior level expatriate staff in 
both programs that could establish and maintain the linkage while 
junior level Moroccan staff were developing. The lAy mechanization 
program as been staffed by qualified scientiats under contract with 
the 	German GTZ atency. 

http:ES.LA.CH


2. 	 In contrast, there are a very limited imber of senior expatriate 
staff sezbers rIall other counterpart departmentS at lAy. Those are 
the only persons with the equivalent of graduate faculty status and 
experience. They have had a very heavy load of graduate student 
adivsement and support. With the excsption of the few Moroccan 
staff "at 1.AV who have just completed their doctorates within the 
last year, the young staff me.bers there are still pursuing research 
for advanced degrees. With one or two exceptions, at noted below', 
they have not had the time nor the resources to look beyond their 
dissertation work. T ey are constrained, as are the Dryland Project 
participants, to focus or thesis work in order to le&rr, to do
 
research and to complete their graduate programs. 

3. 	Good ties have developed between the soil science programs in both 
institutions. The director of LAV &oil science department, Mr. M. 
Stitou (who iz one of the more experienced Moroccan scientists at 
the Institute), has developed detailed soils maps for part of the 
Dryland Project area around Settat. We have drawn upon his xxten­
sive knowledge and experience to help guide the selection of sites 
for the on-farm experiments in the soil test calibration. We expect 
to continue to utilize his help to a greater degree in the coming 
year. There has been a sharing of equipment and laboratory space at 
the Aridoculture Center by 1AV graduate students in the soils pro­
gram. Joint seminars and information exchanges have occurred at 
both Settat and Rabat. 

4. There have been several other points of sup'port and interaction. 

a. 	 AV graduate students have worked in the project zone and have 
received the guidance and support of MHAC senior staff. 

b. 	 Aridoculture staff have served on nerous "Juries" for third 
cycle and doctoral exminaticns. 

c. 	 The Drylamd Project's weed science group has collaborated exten­
sively with IAV staff in the develop1mewnt of am international 
training program in crop protection. Special field trials were 
installed at Sett.at by project weed scientists to provide a 
training location for conference participants. Written material 
and lectures were provided by both Moroccan and American project 
staff from Settat. 

5. 	 Our assessment is that there has been a reasonable level of coopera­
tion betveen the two institutions. On balance, we believe there has 
been a net wupport of the IAV training effort by the Dryland Project 
staff. This is because the preponderance of senior agricultural 
research staff Im Morocco is located at Settat. We will continue to 
work in this ,vay because the linkage must be developed and en­
couraged for the long term good of both institutions. Indeed, we 
expect this balance to alter with time as the staffs of both insti­
tutions mature. 

In ary, our perapective is that until now, the ueeds of both young 
institutis have justifiably caused the fous of staff effort to be on 
Internal development. Cooperative efforts have been supported where feas­
ible. In the future, as the Moroccan staff and the institutions mature, we 
expect an increasing number of joint projects and research afforts. 

2 

\V
 



Doctoral eitree Prox- fo7 MIAC Partici-pants 

We would agree vwti the evaluation ta that there is an element ol 
uncertainty on the part of IKEA participants regarding the doctoral prograz.. 
It may not be. however, a; great as the teaz deduced from their conversations 
with the participantc. Ve note the following: 

I. 	The first two doctoral candidates who were sent to the U.S. by the 
project were initially told that their degrees would be froz U.S. 
institutions. USAID sub;equently implemented a policy of supporting 
doctoral degrees only a, LAN. The first two degrue candidates were 
informed of this while they were in the U.S. All subsequent doc­
tora) candidates fror the project were aware of this policy before 
departing for study. 

Some of the uncertainty stems from a differ.ing view of who is 
obligated to do what. While the MIAC contract with USAID specifies 
that coursework will be done in the U.S. and the degree received 
fror AV, the latter institution is not a party to the contract. 
Nonetheless, 1AV has already accepted the last group of MIAC parti­
cipants who recently departed for doctoral coursework. They seer, 
prepared to seriously consider the others when they apply. 

2. 	There has been doubt on the part of the Dryland Project participants 
as to what was required of them by AV. It has been only within the 

past few weeks that IAV has set forth an official written policy 
regarding requirements for the doctoral degree. An early policy 
statement furnished by MIAC was an attempt on our part to establish 
an orderly procedure. This statement was subsequently modified 
after conversations with 1AV administration and is sluzmarized on 
page 13 of evaluation report. Bowever, it has no "force of law". 
We believe the formal lAV policy is a step forward. 

3. 	It has-been oar view that with a few exceptions, there have not been 

graduate faculty at IAV who were qualified to guide doctoral pro­
grams in disciplines relevant to the Dryland Project. Until the 
present time, tAV guidance committees for the project participants 
would not have been qualified to meet participant needs for co­
advisors.
 

4. 	We agree with the team's observation that project participants would 
much rather receive a U.S. degree. The delay by some in seeking 
official enrollment at lAV is due in part to their desire to effect 
a change in present policy regarding which institution will award 
degrees. They believe that if they have met all requirements for an 
American degree they should receive it. The MIAC tea members also 
support the concept of giving U.S. degrees to those who earn them. 

5. 	The fact that some MIAC institutions will award a Ph.D. after 1AV
 
awards a Doctorate de Science Agronomic while other KIAC institu­
tions will not will, in our view, ultimately prove to be a divisive
 
element among Dryland Project participants.
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nerrton with t 

This is a complicated topic that the evaluation team has dealt with at 
DoDe lergth. We wish to offer the following co-ents: 

I. The iarly efforts of the DDF in docutenting major aspects of the 
farming syste.ms ir the Settat area should be recognized. Their 
reports in the early 1980's were very useful In defining the cor­
plexi'ty of systems, crop rotations, degree of mechanization and the 
orientation of the farmers to risV-avoidance. The initial crop 
rotation experiments in the Dryland Project evolved out of a study 
of the DDF. reports and interaction with DDE stiff. 

2. 	The DDE has been less succfssful in defining the strategy of the 
farEer in choosing a given methodology. We know more about what 
farmers are doing but we do rot yet know why. The DDR's efforts to 
quantify the econonic components of the farming systems have not 
beer as extensive, timely or successful as either the project or DDY, 
staff might have liked. 

3. 	For a complex set of reasons the Dryland Project research team has
 
not been able to estblish the type of close working relationship
 
with the DDR that perits the dynamic interaction necessary for the
 
ready interchange of ideas and information. Because of this the
 
Project has moved ahead in establishing a socio-economic program and
 
in gathering information that can be easily and quickly disseminated
 
to the tear. There is knowledge within t1he staff of the DDR that
 
could b4 useful to the program of the Dryland Project. Bow to
 
effectively tap this resource is quite unclear. The marginal return
 
on effort expended to date has been very low.
 

Perceptions of the Dryland Research Prorram
 

There are some essential points that KIAC would like to note at the 
beginning: 

Field 	 There 

followed three successive years of total crop failure due to the
 
worst drought in the last 300 years. At the time of the April-May,
 
l961. evaluation we had in hand the results of only one cropping
 
season, 1984-1985, in which there was aough rainfall to provide
 
harvest.
 

F. work began on this project in the fall of 1981. then
 

2. 	We are in strong agreement with the evaluation team that recom­
mendations for change in agricultural practices cannot be made on
 
*the basis of one year s results. Normally, a minimir of three years 
of field work are needed in order to look at the potential of a new 
practice under a range of climatic variability. Frequently more 
time may be required. Five years (and often more) are essential for 
crop rotations and some other areas of work, while varietal develop­
ment may require 8-10 years. The basis for making major changes in 
practices must evolve out of a multi-yoar program of research trials
 
on experiment stations and in researcher controlled on-farm trials.
 

3. 	We are very much in accord with the concept that technology packages 
of improved practices must be tested and adjusted on-farm so that 
they are functional. within the context of the farming system. Bow­

http:syste.ms


i Irt 	 ,1A 

ever, before Initiating a massive prograz, of on-farv trials the. 
research must be done to dGvelop the components, assemble and test 1 
the package, and make reasonab)y sure that It makes technical and I' 
economic sense. 

The 1Dryland Project's objective Is utlimately to effect majbr 
changes in agricultural practices. Switching from a wheat-fallow to 

a wheat-annial wedicago rotation or substituting a forage crop for 

weedy fallow in order to permit the maximizing of weed control in 

cereals, are examples of changes that may have great impact or both 

cereal and animal production. However, they represent major changes 

for the farmer that, if not well prepared and tested before presen­
tation, car completely fail. Failures on this scale would substan­
tially set back the project's long term objectives. We vust have a 
good base of inforation to point the way before we promote such 

practices. 

4. 	We strongly agree with the evaluation team that as the project 

natures and improved practices evolve from the research program, 

there rust be an expanding program of technology transfer. It 
cannot, however, supplant the on-going •on-station and on-farm 

research program. Technology transfer to the farmer is the "raison 
d'etre" for the applied research program, yet It will succeed only 

if there is a continuing flow of research information. Accordingly, 
one of the major problems to be dealt with in the design of the next 
phase of the project is how to maintain the proper balance between 

research and technology transfer as both aspects .of the program 

grow. 

Participant Training and Research Priorities
 

The evaluation team has clearly seen the value of having participants do 

graduate thesis work in Morocco. Our overall impression was that the team, 
while accepting the utility of the in-country trainiug, seemed to regard the 
thesis projects more as acrademic efforts rather than as important contri­

butions to project development. The MiAC staff views the thesis research 

programs in a different way. 

Bad the participants initially returned to Morocco with graduate degrees 
there possibly would have been a different division of labor between Moroccan 
and expatriate staff and some adjustment in the pace of certain activities. 
Bowever, most of the present research projects would have been initiated in 
one form or another, because the information is fundamental to effecting long 
term improvements in agriculture. 

At the beginning of this project there was not a base of knowledge and
 
information to indicate what practices had potential for integration into the
 

farming systems of the region. We were not ready for cooperative trials with
 
farmers. We lacked fundamental information that was required to make practi­
cal Judngmets about what might work well or what should be adjusted and how
 
it should be done. During the first two years of this project KIAC staff
 
spent a substantial part of their time in doing a large nuber of on-farm
 
"demonstrations" of practices that were supposed that might work. They were
 
unsuccessful, not only because of the drought but also because the necessary
 
foundation work was lacking to indicate what the essential components should
 
be for packages of improved tecmology.
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It was concluded that the basic work had to come first. EsIunts of 
tochnology packages had to be developed before serious or-farm svklustion 
could be done under farmer control. The scientific review panel agreed in 
their 195 repqrt as they ax.ained the sequencing of research activities. At 
present, on-station trials and a large nunber of researcher controlled on­

far- trials are developing, the basis upon which we car, develop recoc=enda­
tions that can be tested with and by farmers. 

With alnor exception, we believe that the present graduate research by 
Morocar participants is central to the "foundatlon" work that mrust be done. 
In recognition of their need to develop their scientific capacity, the doc­

tor& candidates are, in a nurber of instances, responsible for the mcre 
basic studies while KIAC staff have taken a larger responsibility for the so 
called developmental efforts. In our view this is sLmply a pragmatic divi­
sion of labor based on the need of the participant to prove his/her ibility 
to conduct independent research. It does not imply in any sense that the 
work being conducted by the doctoral candidates would not have otherwise been 
done. The doctoral candidates have also contributed Zo the developmental 
efforts beyond their thesis work. Depending upon project need, the M.S. 
candidates have contributed to either and/or both areas of endeavor.
 

Comments on Specific Prosrams
 

Plant Patholoizv
 

We agree quite strongly with the team's recomendation about adding a
 
plant pathologist to the current TA team. KIAC is moving to provide this
 
staff under present contract. 

Forage Program
 

We agree with the Panel regarding the need to add an animal scientist in 
area of forage utilization, in the next phase of the project. Fortunately, 
there is already a substantial level of talent in the forage program in the 
are of animal science. 'wo of the three doctoral candidates in forage 
production have Paster's degrees in animal science. 

Regarding a shortage of personnel in forage work, we note that at pre­
sent, there are more doctoral candidates in forage than in any other discip­
linary area of the Dryland Farming program except cereal breeding. We do not 
disagree with the concept of adding more personnel. However, up until now it 
has been a question of availability of human resources and of maintaining a 
balance im several areas all of which require more trained people. 

Concerns were expressed by the review team regarding an apparent lack of 
research work on integration of forage into farming and cropping systems. 
Unfortunately, they bad ouly a limited opportunity to visit with Mohameed 
Kazhar, a doctoral candidate in the prograz, and apparently did not see his 
experiment station and on-farm trials. His dissertation research topic deals 
directly with the integration of forage crops, such as annual medicagos and 
other annual legume-cereal mixtures, into present crop rotations. A compar­
ison of these improved systims with the weedy fallow-cereal rotation is 
integral to his work. We appreciate the evaluation team's concerns in this 
area and will again ask the Scientific Panel to review details of the forage 
program next year.
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Addctional aocio-.conomc research has been recomended In order to 
guide &me of the foraie research. We concur. -The economic survey work and 
the so.-ologic' field work done this spring y provide guidance relative to 
what is requirtd and how we should proceed. 

Food1*jr--me Program 

Strong concern was expressed by the evaluation committee about what 
appeared to be a lack of project support for this important prograr.. We 
believe these concerns are not entirely Justified and have arisen at least in 
part as a result of a misunderstanding about the current situation. 

The food legunoes progran is working in very close collaboration with 
ICARDA. There has been, in fact, a steady strea of advisors coming fror 
ICAY.A to visit the Moroccan program. The strean sometimes borders on inun 
dation. The Moroccan participant in this program, Mr. M. Lamel (who is the 
head of the national food "legume program) elected not to call some consul 
tants that he had requested from KIAC, because there simply was not enough 
time in his schedule to make effective use of the=. 

Mr. Lamel's advisor, who was scheduled to come this spring, was un 
avoidably delayed but will visit in the fall. Furthermore, Mr. Xamel will be 
attending the international Food Legume Conference in Spokane, Washington, in 
the sirer of 1986 and will take an additional five days on the trip to 
confer with his advisor. 

ICA.IA may soon be placing another research scientist in Morocco in the 
Food Legume area. because of the close ties of this program to ICARDA and
 
the increasing support from that international center we believe it to be 
inappropriate for MGAC to place a second expatriate scientist in the group if 
ICARfA is able to follow through. We certainly agree that, the situation 
should continue-to be monitored. Appropriate action can be taken if neces­
sary, in the design of the next phase of the project. 

Weed Science Pro~ra 

Comments in the evaluation report suggest that the team did not have 
enoug1 interview time with the weed scientists in the Dryland Prograr in 
order to understand the very strong effort in both research and extension 
that they are making. The project has been very fortunate in that this group 
has very quickly developed a large body of very useful information that is 
ready to extend to farmers. Indeed they have put a considerable amount of 
time in developing extension materials and conveying information to extension 
agents and farmers, even though the KIAC contract and present program do not 
have an efficial "extension" component. 

Weed control is fundamental to any improvement in cereal production and 
is quite importiint in improvements in food legme production as well •as in 
forages. Rven in the worst years of drought, weed control studies have shown 
a very positive response in increasing dry matter production in cereals and 
in providing increased grain production (ometimes versus none). The weed 
control technology now being perfected is the first major practice that we 
can push forward with soe vigor. Our wide range of on-farm verification 
trials of this practice show we are on the right track. 
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01he review team 61prerxed cohcarT that the ved ocietce group was 
working only with cereals. There was clearly a m sunderatanding. There is a 
strong veed con&.fol progr a In forages, particularly with the new, major crop 
of annual awdicalo. The weed scientists have worked very closely with the 
forage tear in this regard. There is also a wide ra4ning sat of uEed control 
studies in corn and food legumes. In addition, the toaz has worked with the 
control of jijibier, a woody shrub that has Infested many fields of the 
reg ion. 

In any further training program we believe the Dryland Project needs 
rtro70_Ce-Ment in weed science since there are orly tvo M.S. leve' staff on 
thE Mrocca team. 

Cerel SreedinU
 

Currently there are sis Ph.D. candidates in training in cereal breeding, 
five for swil grains and one for corn. The evaluation team felt that this 
nurher seezed to out of balance in comparison with other programs. We 
t_*.,leve that they failed to recognize that this prograt has a wroh wider area 
of responsibility as compared to other project programs. It serves all of 
Krocco including the sezi-arid reSion, the wore favorable cliratic region 
and the murtsin agriculture. It must provide improved varieties of corn, 
bread wheat, du,-um wheat and barley for the entire country. We believe that 
this number of scientists would be a minimum for Morocco, given the wide 
range of climatic zones and crops that must be dealt with by the cereal 
breeding group.
 

The review team noted that ICARDA is stationing a cereal breeder in 
Morocco and raised the question of whether KIAC should retain its senior 
cereal breeder after the contract of KLAC's senior cereal breeder expires. 
The ICARlA scientist, although stationed in RAbat, vill be serving a multi­
country region and will be traveling a substantial part of the time. KIAC 
has an obligation to provide an experienced traduate faculty eriber to york 
with the Ph.D. - cereal breeding participants until they have completed their 
degree programs. There will also be a continuing need to provide guidance 
and direction for the national program as it matures. KAC is not prepared 
to concee that this position should be eliminated. Rather, we believe that 

... it msr,t be retained for the life of the present project and about two years 
beyond. We certainly agree, however, that the location of the position 
should be reevaluated as the program evolves. 

Entomolor' 

This is a major area of research whose personnel will be working very 
closely in cooperation vith the cereal breeding program to develop varieties 
resistant to the Hessian fly. There is an umusual opportunity to make a 
major breakthrough in cereal production in the dryland region by providing 
well-adapted Hessian fly resistant wheats and barleys. This was clearly 
dmoastrated this year by dramatic yield increases from a moderately well 
adapted bread wheat variety that bad Hessian fly resistance. 

The Moroccan staff in this program is currently comprised of two M.S. 
candidates. Senior scientist support has been ably provided by a University 
of Nebraska staff mimber on sabbatical- leave for one year. We vll try to 
obtain the help of another sabbatical leave scientist. However, we believe 
that greater continuity and better scientific support would result if funds 
became available to add a TA staff for two to three years. It could have a 
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Y±ry 21of if the right Individual were obtained. Ve see this as a 

high priority.
 

Ve strongly support the concept of building a socio-economic component 
within the structure of the dryland project. There should be at least two 
Moroccan participants or research staff in agricultural 6conorics and one or 
w re in ao:lology. As the technology transfer couponent of this project 
er;.ands, it will be important to have am ongoing cooperative effort by per­
sons froz both d.sciplinary backgrounds, wrrking closely with the biological 
scientists. Only by having such staff as an integrtL part of the 2onL tem 
research te-a. will there be the cooperation and iTteraction necessary to
 
insure necessary socio-economic input to the fE.rming systems research
 
program.
 

The entire question of the economic and sociological motivations for the
 
rapid mechanization within the project area needs further exa=irnation. The 
stri'cture of equipment ownership and rental has strong implications for the
 
setting of priorities ir,the meca.miation program. A better understanding 
is required of the economic frareworks and farners' management strategies at
 
the livestock-cropping interface. Some work now in progress may shed some 
light on this broad question. Ve need more information than may be obtaine:1 
with the manpower and time available.
 

In our view there will be a continuing need for technical assistance in 
both sociology and economics to the end of the preient project and beyond. 
While the economics program will continue collaboration with sociology and 
the agronomic teams, it will also vigoroasly move ahead with its own tesearch 
effort. Fitbout knowledge of underlying economic relationships for Moroccan 
farmers in general and production practice/cost combinations specifically it 
will be impocsible to evaluate the likelihood that improved production prac­
tices will be adopted. 

S:Ul Science 

A. Sol! Fertility: The process of evaluating crop response to varying soil 
fertility levels and making fertilizer recomendations has beer quite frus­
trating to researchers in Morocco for sme time. Soil scientists in the 
Dryland Project are now applying techniques that will enable them to wake 
s.ich scrander recoendtions t1an were heretofore possible. By the end of 
the present contract in August, 1988, we expect to have a fire basis for 
making recommendations an the more important soils in the general region of 
Settat.
 

The evaluation team has recnmendeZ that planning begin for an extensive 
soil testing program that would be implemented in 198S or shortly thereafter. 
We agree that such & technology transfer program should be developed. It is 
a logical outgrowth of the research effort. It is quite lV.aly, hoever, 
that development would not be along the lines of U.S. programs in which soil 
samples from each farm my be analyzed and recoiendations made for every 
individual field. In Morocco, the average farm size and field size are much 
smaller. Consequently, the total number of samples likely to be taken would 
be much greater for the same land area. If the program becme well accepted, 
the nmber of samples would swamp even a major laboratory that was well 
staffed and well equipped. Given the beman and financial resources that can 



roasonably be expected to be available, sm:e alternative approach will be 
essential. 

Whatever form the prograr takes, there vust be a good develo pentsl plan 
that prDvides kor the ne:ersary personne) and financing to tmake it work. It 
might logically be expected that the Arldoculture Center at Settat could 
serve as a major laboratory base. Unfortunately, Et present we are unable to 

cocplete even the analyses requireod by Dryland Project scientists because of 
an acute shortage of technician support. Any additional load in the Arido­
culture soils lat cannot be accepted without a further input of resources by 
the Moroccar; government. 

The basic soil test calibratio. work must also be eztended to regions of 
the project beyone the Settat area. The field testing work will be essen­
tially a fulltime job for the present staff for several years, yet they murst
 
also be key people in the expanded technology transfer program. Support of
 
the soil test calibration studies by farming systems teams way help expand
 
the calibration work over the project area.
 

B. Soi2 FvnaEement: Water is the single gre&test factor limiting crop 
production in the ser:-arid region. It follows that conservation and effi­
cient Utilization of rainfall are fundamental to the improvement of the 
dryland agriculture in the Project. Conservation of water through improved 
soil ma.nagement can effectively le-ad to reduction of risk by the farmer and 
increased stability of production. 

KIAC has supported this work with one TA scientist in soil management 
whose efforts are spread over a number of problem areas including a major 
effort in tillage as well as soil water conservation. The project remains 
without Moroccian scientists adequately traired in this area because of past 
difficulty in identifying qualified participants. We believe that this Is an 
absolutely essential element of the program. Pilling the two available 
training slots im this area very soon would belp in the lon= term. 

in the short run K.AC will make aose internal readjustments of 
a"sirawmnts, bring additional consultants and pray for rain. We intend to 
put more re-sources into this research area in the near tern and will urge the 
expansion of this effort i. the project extension. 

C. Scil Survey: Completion of soil surveys im the higher rainfall areas has 
been recmmended by the evaluation tean. We support this concept. Soil maps 
are imvaluable, not only in making the soil test calibration but equally 
importantly in developing fertility recomendations for different regions and 
in defining target areas for specific agronomic practices. Unfortunately, 
resources are not now available for doing this work. There is skilled man­
power In Morocco but no funding. MiAC has neither the contractual authoriza­
tion nor the funding for such an, undertaking. We urge that support be made 
available for this activity under a contract expansion. The Soil Management 
Support Group in USAID may be able to support this activity. 

Modifications Durina LOP 

General Direction 

Givon the fundamental need to develop a solid information base and given 
the tim frame required for doctoral participants to complete their programs, 
we do not foresee any substantial change of direction before the end of the 
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presmnt project. Rather, ve see a continuing tradval evolution as the on­
farm copo.ant expands along vJth the on-atation work. ly the aus :r of 
1988, the basr wil' exist for Initiating a .strong technology transfer 
program. 

Diring the present contract there vii be a continuing tra-nsition to 
what IC ISAT calls "Farcing Systems Adaptive Research" which involvet not 
only the analysis of existing farming systems but also includes coordinated 
on-far and or-statior research. Yeedback fromz the on-far: research vill be 
used as an, input for the design of on-statior,experiments in order to develop 
technology *:re closely adapted to existing, farming systems. 

Personnel vill be added if possible to support the plant pathology and 
entoo:logy programs. The food legue prograt will lLely receive support 
fro ICUY A. Additional scientific support will be given to the soil ferti­
lity group tc enable it to accelerate the soil test cslibr&tion work. 

Additional Scientific Personnel
 

We agree with the evaluation team that the Moroccan research staff 
should be reinforced with More &cientific personnel in certain critical 
areas and that personncl are needed in some subject matter areas where none 
now exist. To do so, NW mast hire new people. A list has been proposed to 
the IXRA director that includes the positions outlined in the evaluation 
report plus a few others. 

The Moroccan engineer now doing two years of civil service in the mecha­
nization progran could be hired as one of the new 'personnel in that area. 
The Moroccan econouist and sociologist now on KIAC local hire staff could 
fill the to socio-economic positions. 

We concur with INR. director Faraj that newly hired personnel should 
work at Settat for at least one year and preferably more to permit adequate 
evaluation beforp a decision is taken to mend then for advanced training. 

TechI ciun Support
 

The MIAC research tea considers the shortage of technician rupport at 
Settat to be a major problem. Indeed it is considered so serious that some 
staff have recoended limiting the hiring of new I]EA scientific staff until 
techzician isupport is improved. Lffectiveness of scientific staff is Srtly 
reduced by a shortage or, for sme programs, a total lack of technician help. 
IKRA and .IAC have provided some short term a&sistance by hiring a nrber of 
temporary helpers. Bowever, this is a highly inefficient process. People 
are trained to do the work but then leave after a few weeks or months, 
effectively wasting the researchers' time tlat was spent in training the and 
necessitating a repetition of the process. 

We are the first to agree that a scientist must mderstand clearly all 
aspects of the research program and that one learns by doing. The INRA 
participants and KIAC scientists are spending long bours in the field and lab 
to maintain the present level of activity. Their effectiveness is substan­
tially reduced, however, when they must spend the majority of their time 
doing work that could be done by relatively untrained Individuals. by adding 
temporary program support staff, the effective output of the research team 
has been substantially increased. lovever, a more permanent eolution is 
required. 
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DINR needs to seriously revie this problar and &ake ar effort to deal 
with it by the and of the present contract. tecognizirtg liCPA's probleas and 
priorities in hiring ne staff. wt believe that further effort can be *made to 
transfer q-jolifled technicians from other lcations into the Aridoculture 
Center.
 

Follo" On Activities 

K:AC strongly concurs with the evaluation tea. that an attension of this 
project is essential if its potential contribution to horoctan agriculture is 

to be realized. The evaluation report suggests a strcam of activities and a 
tietable for carrying out a program through 1998. We believe that their 
proposal is a good point of departure for the design of Phase 11 of the 
project. We agree with its general tone and direction. It is inappropriate 
to debate the specifics here. That is an activity for a design team. 

Regardless of who does the design of the follov on program, and for that 
mtter, who executes the contract, Ve wvuld urge that the present MKAC team 
be closely consulted as"the forr of Phase 1i develops. Currently, the tear 
represents close to 30 person years of research experience in Morocco, an 
invaluable resource in planning for the future. 

The IM scientists now in training at the kridoculture Canter will soon 
play a pivotal role in project operation. The ultimate success or failure of 
the progran will depend upon them. They should also participate closely in 
the planning activities. 

Over the longer term, we expect the Dryland Project to be deeply 
involved in Farming Systms Adaptive Research, as previously discussed, and 
also in the development of new farmirng syste=s. There is a substantial 
veneer of traditional agriculture in the project area. Rowever, we believe 

that farmers are quite villing to seriously examine and adapt technology that 
makes stene within the economic context in %bichthey function. Considering 
that the most innovative 20% of the farmers have effectively Imposed meothani­
stion upon S5% of the agriculture in about 15 years, It is fair to say that 

other major changes cam also be brought about relat.vely quickly. It is, 
therefore, quite appropriate to examine new farming syttens. For the the 
drier part of the project area, it is essential to do so since it is clear 
that simply addirg a layer of technology to the present scheme will not 
effect the major improvements that are anticipated in the "better" rainfall 
areas. 

KLAC is developing increasing confidence that the Dryland Research 
Progra can provide the technical guidance required for modification and 
improveent of agriculture In the project area. We expect the research 
program to continue to improve In Its functioning, to generate new and better 
adaptive technologies. Unfortunately, the best ways to extend the informa­
tion to the farmer are much less clear. The initial phases of a technology 
transfer program will likely mdergo a maries of trial efforts and. read­
justment:. Boever, we reiterate our faith in the Moroccan farmer. If ye 
can dmotstrate economic advantage with risk no greater than his present 
practice, U will adapt nsv technology. One thing is clear. A technology 
transfer program to adequately do the job will require substantial coordi­
nation and cooperation with other agencies. Training of additional personel, 
ncluding many outside of INRA, will be required. It Is not a task that can 

be adequately or appropriately dealt with only by the research staff of the 
Aridocultur. Canter. 
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Minor Corrcions Ind Cowa~nts 

Pige 4, last paragraph: The report indicates that the project started 
in 1960. We note that the contract was signed with MIAC in February of 1980. 
The first KIAC staff arrived in spring and sumer of 1981 with the first 
planting of crops in Septezber of 1981. 

Page 34: The 28 Moroccans referred to here represent only those who 
have received training outside the country. - The total nimber of 200 Moroc­
cans projected for short term training include many local support staff on 
research stations such as &echanics, shop workers, tractor drivers and 
others, a large number of whor have already received "hands-on" training at 
their work place. Regrettably, this has not been vell docu.ented by our 
annual reports. 

Page 38, 4th paragraph: We are glad to report the solution to a prob­
lez. Through IKR.'s recent support, the irrigation mystem at the Annaceur 
Station has now been improved enough so that a sall suM-er nursery can be 
established in 1986 to enabli the cereal breeding prograr to get its first 
"double crop" in Morocco. 

Page 41, first paragraph: The research coordinator is a cereal agrono­
mist, rot a cereal breeder.
 

Appendix X, table 8: Dr. Loren Rommann began work on the project in 
July 1984, not '1985.
 

Appendix K, table 9: The indicated visitis of graduate advisors is only 
for doctoral candidates. There have also been visits by the advisors of all 
8 M.S. candidates. 

Administrative omultants: We bel&ave that the evaluation te-a may have 
made more of an issue of administrative consultants than is warranted. A 
significant portion of the a&&initrative visits were not made on project 
fumds. Ii a five cmiversity consortium suzi as IQaC, there are a vumber of 
adztnistrative people who w==t understand the project if continuing support 
in rtaffing and operation is to be obtained. Departm nt beads need to see 
where people are lorate" and to understand the mature of the work to that 
their staff placed in Morocco can receive adequate credit for what they are 
doing. We note that VIAC has also recaived a wide range of scientific 
support from administrative staff. Kany administrators also are strong 
scientists and have contributed to our scientific effort. 
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The Dryland Agricultural Applied Research Project (DA ) was first 
implemented in 1980 to increase basic food production and establish an 
applied agricultural research program. It was redesigned and expanded in 
1984 to more fully meet the needs of dryland farmers in the 250-450 om 
precipitation zone. The D A is essentially an institution building
project. The primary project components are technical assistance, research,
training, funding and facilities. The GCM provides the physical facilities,
operational inputs and participant trainees and MIAC provides the technical 
assistance (TA) staff, equipment, and training for long and short-term 
participants.
 

Physical facilities provirkd by INRA include buildings for offices,
laboratories, workshops, a mechanization center and greenhouse headhouse at 
the Aridoculture Center. In addftion, -IM -provides -four satellite-research 
stations. 

The IIAC staff supervises the academic and research programs of PTs.
 
The PTs complete their course work in U.S. universities and dissertation
 
research in Morocco. M.S. level degrees will be awarded by U.S. univer­
sities and doctorate degrees by IAV.
 

Since implementation of the redesigned project in 1984, the project has 
made excellent progress. All MIAC TA positions are filled and the staff is 
actively engaged in research and in providing advice to participant
trainees. Research is being conducted by INRA and MIAC staff in 
Aridoculture Center laboratories, at three satellite research stations and 
on private farms. The on-farm research trials provide an opportunity to 
conduct research under a broad range of environmental conditions. Research 
projects involve cereal breeding, food legumes breeding and management, crop
management, soil and water conservation and management, forages, agricul­
tural engineering and mechanization, socio-economics research and plant pest
management. The research program is generally developmental oriented. 
Exceptions are in cases where PTs are doing thesis research of a more 
fundamental nature to meet dissertation requirements. 

The direction of the research work is generally on target. However,
additional support is needed in plant pathology and agricultural economics. 
The forage component should also be strengthened and a livestock component
added later when the project is extended. While good progress has been made
with diagnostic trials at the farm level, the focus to date is largely on 
production components without much integration of the components into 
farming systems. The farming systems research and extension approach has
been initiated but needs further development, much of which can only be 
implemented in an extension of the project. 

In addition to the long-term Th, MIAC has also provided in excess of six 
person years of short-term assistance. Short-term consultants provide.
guidance and advice to PTs, evaluate research plans, support MlIAC research 
and administrative staff. 
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The DUM calls for cooperation among Mh, MW and IV staff. 1Av

faculty mers were to serve as co-advisers to IfA PTs and serve on
 
graduate com ittees. To date and for 
reasons not well understood by the
 
Evaluation Team, cooperation has been minimal. The problem should be
 
solved, in part at least, as the PTs move 
 through the process of completing
Doctor of Science requirements at IAV. 

The project is now established and moving deliberately to meet its goal
and purpose. However, the institution building process is long-term. It is 
the judgement of the evaluation team that another ten years of assistance 
will be required before the Aridoculture Center can stand alone. 

The importance of agricultural mechanization has become apparent as new
technologies become available and more farmers progress from subsistence 
toward comercial agricultural production. However, in some areas, particu­
larly those with sloping to steep and/or shallow, stony soil, animl 
traction is utilized. The agricultural uechanizaton--reearch -program no
in progress places major emphasis on farm equipment to meet the needs of the 
farmer with small or mid-size land holdings. Tractor power for this size 
equipment is readily available in Morocco but there is a need for improved
tillage, planting and harvesting equipment. The need for new technologies
to accommodate the sall-scale farmer is also being addressed. Additional 
emphasis will be given to the mechanization needs of the small-scale farmer 
with the assignment of an animal traction mechanization specialist from 
International Center for Research in Semi-Arid Tropics (ICRISAT) to the 
project. 

The place of forages in the cropping system has been given relatively
little attention by the project. Further, despite the fact that 70 percent
of the livestock production in Morocco is associated with cereal crop pro­
duction, the project has had no livestock c"Aponent. In order to more fully
utilize available land and inoisture resources and optimize farmer income,
livestock must be fully integrated into the farming uystem research program. 

The current project related research of the PTs is designed primarily to 
meet dissertation requirements and tends to be single discipline oriented. 
The research conducted by the Th staff tends to have a broader focus. Both 
PTs and MIAC staff are aware of the need to develop fully integrated multi­
disciplinary research programs that address the agricultural development of 
the semi-arid lands of Morocco. 

A better understanding of the needs of the small farmer is required if 
appropriate technologies and strategies are to be developed to meet their
needs. Thus, a socio-econcmics component is essential for project success. 
The socio-economic component is being addressed by MIAC T and through a M0U 
with IAV. The MIAC socio-economic studies have started only recently but 
appear to be providing some useful information and guidance for the 
technical MIAC staff. However, to date the value to the project of the 
socio-economic contributions from IAV appears limited. Indications are that 
the potential value of future contributions is questionable. 

The Drylands Project has made significant progress since 1984 in the 
development of facilities, training of Moroccan staff and advancing the 
applied research program. The research program is well focused but programs 

2 



need more time for development, and the project should be extended for at
least another ten years. Areas that need additional inputs are gocio­
economics, livestock, food legumes and the development of a system approach
to research and extension. This will require additional expatriate ar
Moroccan personnel, further planning and implementation to increase coverage
of on-far trials, more on-farm testing and integration of production
components with more participation of the Extension Service and farmers.
The organization of Farming Area Research Teams is recommended. 

IN=A has expressed the intention to improve research magement by
further developing the concept of management by objective. Properly
implemented, this should result in more effective research management and
research directed to sae agricultural development problems in Morocco. The
placement of a Management by Objective/Research Administration and FManage­
ment Specialist in INRA to further develop and consolidate the concept is 
suggested. 

The farm machinery program should study alternative tractor poweredequipment for land preparation and seeding as well as improvement of animal 
traction equipment for small farmers. 

Technical assistance should be considered for planning and management of
extension and research on a national and regional basis to improve budget
handling and administrative services and to decentralize planning and 
execution of research programs. 

We believe that the Aridoculture Center should be physically and admin­
istratively separate from IM regional huadgniarters. 
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I . 

The Dryland Agriculture Applied Research Project was designed to 
increase basic food production to meet the needs of Morocco's rapidly
increasing population end improve the income of traditional small dryland
farmers. This was to be accomplished through a program of training, 
technical assistance m] institution building which would create and sustain 
an environment in Morocco in which these goals could be reached. 

Given the economic and social conditions existing when; the project was 
designed, the goal was formidable. When coupled with the severe drought
that embraced the project area during the 198.L-84 period, the tasks were 
magnified and the likelihood of success within the projected time period
reduced. 

Agriculture is critical to Morocco and is expected to continue to be so 
for the forseeable future. There are approximately two million households 
in Morocco dependent on agriculture. It is estimated that 51 percent of 
these depend on rainfed agriculture which also includes livestock production 
(6). 

Despite the importance of agriculture to Morocco, the rural people do 
not share equally in the wealth and income of the country. The current QN.' 
per capita in Morocco is $760 and the absolute poverty level is estimated to 
be $238 for rural areas. It is further estimated that 45 percent of the 
rural population fall below that level (6). 'While malnutrition is not con­
sidered critical at this time in Morocco, the general plight and economic 
condition of the rural population is obvious. 

Cereal grains constitute a major portion of the Moroccan diet. The 
primary production area for cereal grain falls within the 250 mn to 450 mat 
precipitation zone. While agricultural production in this zone is limited 
due to a shortage of moisture and poor farming practices, there are oppor­
tunities for significant increases.- It is generally accepted that a
 
combination of improved practices including mechanization, tillage opera­
tions, pest control, variety improvement, soil moisture conservation and the 
use of fertilizers in some areas would result in bconomic production 
increases. However, technologies adapted to the ecological and cvltural 
erriroment must be developed and transferred to the farmer in order for 
production to be increased and the socio-economic status of the faLmers 
strengthened. 

It is within this setting that the Dryland Agriculture Applied Research 
Project was developed. The project started in 1980. However, a combination 
of start-up problems and drought severely limited progress in the initial 
stages. The project was redesigned in 1983 in order to correct problems 
which had contributed to lack of project progress. The redesigned project 
was implemented in 1984. The revised and expanded project benefitted from a 
break in the drought beginning in 1984 and has since made considerable 
progress in meeting its intended project objectives. 
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11. IALUTCNIC. E or I= 

This id-term evaluation is consistent with requirement of the amended 
Project Paper (4).1 Its purpose is to determine progress toward meting
project purposes and goals and the likelihood of their achievement within 
the present life of project (LOP). The objective of the evaluation is also 
to identify project needs and additional research activities or adjustments
that may be required to meet the project's goal and p-urpose. The objective
of the evaluation also provides an analysis of, and need for, project
adjustments and extension beyond the present LOP. (Appenlix A) 

III. EALUATION RK -OY 

The evaluation war. conducted by an exp-rienced zmtidisciplinary team 
whose expertise included all factors called 'for in the evaluation scope 'of 
work (Appendix A). 7he team was assembled in ashington D.C., provided 
briefings by the Contractor knd AID/ashington 'nd then proceeded to 
Morocco. Five weeks were slent in Morocco condu&ting the evaluation and 
preparing of the evaluation report. Information &\t which the evaluation and 
analysis are based was obtained by review of pertinent documents, interviewa 
and discussions with GOM officials and staff, USAID staff, Contractor (MAC)
staff and Moroccan farmers and tlirough obnervation of facilities, field 
trials and agricultural activities in the areas of travl in Morocco. 
Observations wade and analyses of information bnd data from project activ­
ities were continuously tested as to their appropriateness and fit with the
expected outputs and assumptions of the logframe. There wa cloze inter­
action amnig evaluation team members with continuous analysis and feed-back 
into the evaluation process. The evaluation was a dynamic process, formally
ended only by time requirements and the need to complete an evaluation 
report. (Appendix C) 

IV. PROJECT STUTR AMD I TITICNRL CMOET 

A. USAID 

1. The Dryland Agriculture Applied Research Project is administered by
USAID/Rabat through a contract with MIAC. Project direction and monitoring
is provided by a USAID/Rabat Project Comittee which reports to mission 
management. 

2. AID/W supports the project at the Washington level through a 
backstop officer in ANE/TR/ARD. 

1. Refers to Appendix D, Bibliography of materials consulted. 
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1. The National Institute for Agronomic Research (IWA) is the research 
arm of the Ministry of Agriculture and Agrarian Reform (Hm). IM is the 
01 iplementing agency for the project. Project activities are centered at 
the Aridoculture Center in Settat and at INRA research stations located at 
Sidi El Aydi, Jemna Shaim, Tessaout and Annoceur and to a lesser degree at 
the Ouich Station. The Aridoculture Center is administered by the Regional
Research Director at Settat who also serves as the INM Project Director. 
Moroccan research and support staff are responsible to the INRA Project 
Director. 

2. The Provincial Director of Agriculture (DPA) is the Provincial 
representative of the Minister of Agriculture and Agrarian Reform. The 
Aridoculture Center is located in Settat and, as such, is under the general
jurisdiction of the DPA. The DPA isnot directly involved with the Center 
research program. The extension function-of the AM-is. implemented-at-.the
local level thrtogh the Extension Centers (CT) which administratively are 
under the DPA. The Aridoculture Center staff work with the CTs in on-farm 
research trials. The CTs will assume a more important role related to the 
Aridoculture Center function as research is developed, adapted and extended 
to the farmer. 

3. The Agronomic and Veterinary Institute (IAV) is a major academic 
institution, under the AM, with the responsibility for developing and 
conducting programs in teaching, research and extension. The institute has 
a faculty of approximately 350 and serves around 2300 students in several 
agriculture related academic disciplines. IAV has two primary avenues for 
cooperation with the Aridoculture Center. First, IAV faculty are to serve 
as co-advisors to INA participant trainees doing dissertation research in 
Morocco following academic course work in the U.S. The institute is also to 
develop and implement procedures for convening a jury, examining doctoral 
candidates and awarding the Doctor of Science to successful candidates. 
Opportunities exist for further cooperation and collaboration between the 
Aridoculture Center research staff and IAV faculty. However, relatively 
little has been accomplished in this regard. 

The second major area of cooperation between IAV and the Aridoculture 
Center is made possible through a memorandum of understanding (KCU) (5)
between USAID/Aabat and the Division of Development Research (DDR) of IAV. 
This MWU calls for DR to conduct a program of socio-economic research in 
the project area, develop an Agro-Economics Information center (AIRC) which 
is also known as the "Centre de Conjorture" and provide the INR44IA 
research staff with socio-economic information. This information is to 
provide guidance for development and implementation of appropriate research 
technologies and to contribute to the extension of adapted technologies to 
the farmer level. This MWU is 
contract. 

funded and administered outside of the NIAC 

C. MIAC 

1. PIAC is a consortium of five universities formed to utilize tech­
nical, scientific and administrative expertise to address problems of 
agricultural development in less developed 6ountries (LDC). The five 
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universities are: the University of Nebraska, Kansas State University,
Oklahoma State University, Iowa State University and the University of 
Missouri. 

2. Technical services to the G00 are provided through a contract
between MAC and USAID/Rabat. The University of Nebraska is designated as
 
the AC Lead University. As such it is responsible for administering the
 
contract and meeting contract requirements. The MIAC team in Morocco is

provided backstop support by MAC and University of Nebraska staff located
 
in Lincoln, Nebraska. MIAC provides the technical assistance (TA) component

of the contract by providing long-term research, administrative and support

staff and short-term consultants from MIAC universities.
 

3. The MIAC Team Leader in Settat (Morocco) is responsible for the in­
country aspects of the contract between MIAC and UJSAID/abat. He is
 
administratively responsible for all =IAC expatriate and local hire staff.

The Team Leader is the primary liaison between USAID and MIAC. He is also
 
responsible for assuring cooperation and collaboration with ZAV, DPA, INMA
 
and other appropriate agencies and institutions in Morocco.
 

4. MIAC cooperates in the selection of participant trainees and in
their assignment to MIAC or other appropriate U.S. universities. MIAC has
 
responsibility for supervising and monitoring the progress of PT% doing

their course work in the U.S. and dissertation research in Morocco. The
 
MIAC advisor will also serve on the jury when the PT submits his
 
dissertation to IAV.
 

V. PKM= SD=, ANALJYSIS AND RATIONALE 

A. Agronomy Plant Protection and Soil Science 

A research team of eight MIAC scientists and nine Moroccan graduate
degree candidates (Appendix K, Table 13) are focusing on the most important
constraints which limit agricultural production in the project area. These 
constraints and needs include: A high frequency of soil moisture stress
during the growing season; a need for cereal varieties, particularly of 
durum wheat and barley which will give satisfactory yields under a wider 
range of moisture conditions than varieties currently in use; insufficient 
available soil nutrients, particularly in soils of the better rainfall 
areas, and in years of good rainfall; crops and cropping sequences which do 
not provide an adequate supply of good quality feed and forage for live­
stock; crop-damaging insects, pests and diseases endemic in the area;
peosistent noxious weeds which frequently contribute to lower yields; and 
varieties of food legumes, particularly of chick peas and broad beans, that 
are highly susceptible to certain plant diseases. 

1. Validity of the Log Frame 

a. Inputs 

The research team provided by MIAC together with the INRA graduate 
candidates (Appendix K, Table 13) are engaged in on-station and some on-farm 
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research on the constraints and problems identified above. We believe that 
the composition of the MIAC team is adequate in number and quality of the 
scientists in the discipline of cereal breeding, cereal and forage agronomy, 
soil fertility, soil management, weed science and entomology (Appendix K, 
Tables 6, 7). However, there are two important disciplinary gaps in the 
team; plant pathology and food legumes. In the case of plant pathology, the 
cereal breeder, cereal production agronomist and the Moroccan food legumes 
agronomists need the backstopping that can be provided only by an experi­
enced plant pathologist. A long-term plant pathologist would: work closely 
with the cereal breeder (variety section) to insure that varieties under 
test in the project area are adequately screened for disease resistance; 
provide the Food Legumes Agronomist with needed assistance in his evaluation 
and testing of new varieties of food legumes particularly of chick peas and 
lentils for suitability with respect to disease resistance; and serve as the 
on-site advisor for the two Ph.D. and the M.S. candidates who returned to 
Morocco late in 1985 and are now engaged primarily in thesis research. 
Forty-eight months of long-term services by a U.S. Plant Pathologist is 
recommended (Appendix F, Table 4). 

The project area provides more than one-fourth of Morocco's total 
food legume production. Food legumes are a very important source of much 
needed protein in the Moroccan diet, particularly for low income people. In 
addition their inclusion in the crop rotation can significantly increase the 
yield of the succeeding cereal crop through biological nitrogen fixation. 
One Ph.D. candidate who returned to Morocco only one year ago is carrying 
the full responsibility for food legumes research in the project area, while 
at the same time he is engaged in thesis research. He needs help. A second 
participant, is still studying in the U.S. and is riot expected to return to 
Morocco until 1988. 

We recommend that an U.S. Agronomist (Food Legumes Production) 
position be added to the team for a total of 48 months (Appendix F, Table 
4). In addition to research on the agronomic aspects of incorporating food 
legumes in improved cropping systems for the different ecological zones of 
the project area, he would serve as on-site graduate advisor to the Ph.D. 
candidate now on the project and the M.S. candidate when he returns in 1988. 

With respect to the professional qualities of the technical assis­
tance team members, there is nothing in the research review reports and 
evaluations, which we have read nor in our contacts with them, which 
revealed weaknesses in professional competence (14) (15) (16). Also, we 
have been impressed by their seriousness and enthusiasm for the research in 
which they are engaged. The focus of their research is on priority prod-uc­
tion problems of the dryland zone. 

Two kinds of consultants have contributed importantly to the present 
momentum of the project in the agronomic, soil science, and plant protection 
disciplines. The most frequently used consultants are U.S. University 
professors who come to advise and assist the Ph.D. and M.S. candidates in 
the planning and execution of theses research which they are doing in the 
project area. Research by the graduate candidates is an integral part of 
the problem solving search for new technology and improved farming 
practices, and graduate candidate advisors are a valuable scientific 
resource for the project. Consultants are required to submit reports of 

8 



their visits to the MW Project Director (20) (23) (24) (25). Appendix K,
Tables 9, 10, 11, 12 gives the number and kinds of consultants, the time
they spent in the project area and their disciplinary specializations; 

Project consultants who have had long and successful experience
working on similar projects in similar ecological and cultural conditions 
can provide valuable guidance and suggestions in project organization,
priority areas for research, and how to make the host country/l.S. scientist 
relationship more effective. Such a report is that submitted by the
Assistant Dean, International Programs, Oklahoma State University, dated 
October 17, 1985 (21). We suggest that the recommendations in this report
be given most serious consideration. 

The schedule of professional visits in Appendix K, Tables 10, 11 
show that most U.S. faculty advisors are making the required number of 
visits during the candidates' thesis research. However, the Ph.D. candidate 
in food legumes breeding, may not be receiving as sach advice and guidance
from his major professor as desired or as initially planned. His professor
has visited the project only once, in May 1983, almost two years before he 
returned to Morocco in early 1985 for his thesis research. 

Twenty-six of the 32 planned participants have gone to the U.S. for
graduate level studies. Of this group, 17 have returned (Appendix K,,. Tables 
2, 3). Nine are doing thesis research for their Doctorate degree and 8 for
the M.S. degree (Appendix K, Tables 2, 3). The participant selection 
progress has been very competitive. Scholarship, initiative and industry
figured prominently in the final selection. Consequently, none have dropped
out for academic reasons. One participant, not funded by this project, who 
married an American while at an American university, left the project and 
returned to the U.S. for personal reasons. 

The distribution of participants between the different disciplines
could have been a bit different to give a better balance. For example, six
cereal breeders all at the Ph. D. level may be unbalanced when one considers 
the entire range of problems constraining and affecting crop production inthe project area and in Morocco (Appendix K, Table 2). An additional one or 
two participants in weed science (.S.level) would seem to be justified.
Likewise, a number of subject matter areas are yet to be benefitted by U.S.
graduate level training. These include but are not limited to; soil and 
water conservation and use, agricultural-meteorology, animal science,
agricultural en neering, farm machinery operation and maintenance. 
Specialized training should be provided for maintenance and repair of 
scientific laboratory equipment.
 

One U.S. soil fertility specialist and two M.S. graduate candidates 
are focussing on soil test calibration research on the major cultivated
soils of the project zone. Soil moisture, in dry years, is the first factor 
limiting production, but when rainfall is good, yields are substantially
below potential because of inadequate levels of soil fertility, particularly
of nitrogen and phosphorus. In recent years new varieties have been 
developed, in some countries, that yield as well as the old ones under
limited rainfall, but have a much higher yield potential when soil moisture
and fertility are adequate. Past research in Morocco to develop fertilizer
reccmendations with wide applicability has not been satisfactory. In some 
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areas of the project money spent for certain fertilizer nutrients, potassium 
for example, is money wasted. In other areas the amount of nitrogen used 
may be much below optimum, and response to phosphorus, according to initial 
trials, seems to be highly variable. 

We believe, as did the Scientific Review Panel, (15) that the soil
 
test calibration work is urgently needed and that research in progress and 
planned will provide a technically sound basis for setting up a soil testing 
program. 

Three Moroccans are being trained in soil fertility, one to the 
Ph.D., and two to the M.S. level (Appendix K, Table 2). If the two M.S. 
candidates successfully complete their degrees, they may eventually return 
to the U.S. for Ph.D. studies.
 

b. Outputs
 

Numerous start-up problems in the first years of the project and a 
series of disastrous droughts has severely limited the amount of research 
results available for on-farm generalization. 

The 1986 harvest, if good weather conditions prevail during the
 
remainder of the growing season, will be only the second satisfactory 
harvest since the current project began. Since a minimmn of three years of 
testing and verification trials are required before a simple practice or 
production input can be recommended with confidence, and four or five years 
are needed for testing and on-farm verification of cropping sequences and 
systems, it is too soon to expect that complete packages of new technologies 
and practices would be applicable for on-farm application. However, weed 
control research and testing and the testing of some cereal varieties, has 
provided sufficient results to support a limited set of extension 
recmendations. 

Applied research and verification trials designed to generate valid 
data for eventual use in extension programs are being actively pursued in 
1986. Some 150 research trials, focussing on selected crops production 
problems, have been placed on research stations. In addition, more than 40 
on-farm diagnostic and verification trials, and demonstrations have been 
installed. 

Of the 32 planned (17 Doctorate and 15 M.S.) graduate level partici­
pants, 26 have been sent to the US for graduate course work (Appendix K, 
Table 21. All are in agroncnic, plant protection and soil science disci­
plines. Assuming that no more long-term participants are sent for training 
and that those in the U.S. and those doing thesis research in Morocco 
successfully complete graduate requirements, the planned number of Ph.D.s 
will have been achieved but the number of M.S. participants will be six less 
than planned. Appendix K, Table 2 contains a complete list of graduate 
degree candidates, their specialization and present status. 

As of this date the status of the graduate degree program is as 
follows: 
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On Project In U.S. Total 
Doctorate Candidate (No). 9 17 
H.S. Candidate (Ho). 8 19 

None of the returned candidates have completed thesis researc 
requirements. We believe that in the case of the Doctorate PTB, the 
prescribed procedures for supervised research and preparation of a 
dissertation are not being adequately followed. This problem is examined in 
more detail elsewhere in the report (Paragraph V, A, 3, a). 

It is anticipated that by the end of the current project enoug]
field data on fertilizer response will have been accumulated to construct 
valid fertilizer recomendations for cereals grown on the major kinds of 
soil in the more humid parts of the project area. The ultimate objective is 
to develop a soil testing program that will provide specific fertilizer 
recomendations to farmers based on the kind of soil, current nutrient 
content of the soil cropping history, crop to be grown and expected moisture 
regime. 

2. Progress toward Achievement of Purpose and Goal 

a. An Established Applied Dryland Research Program 

Substantial progress has been made toward achieving this element of 
the project paper purpose. An aggressive program of applied research on 
important production problem in the project area is in progress. The 
research was planned and is managed by a very qualified staff of U.S. 
specialists, in concert with their Moroccan colleagues, the graduate degree
candidates. The focus of the applied research is clearly in accord with GO4 
national policy; increasinct food and feed production and farmer incoes. 

A set of well prepared workplans for 1985-86 (9) document research 
progress in prior years, sumarize program components and describe in 
adequate detail the research trials, tests, etc. to be undertaken by each of 
the research personnel in his/her area of specialization during the current 
crop year. 

Full achievement of the project purpose includes the development of 
a motivated well-trained Moroccan staff of professional researchers capable
of conceiving, planning and carrying out the agronomic and related research 
needed to increase farmer productivity in the project zone. This part of 
the project purpose will be only partially achieved by the end of the 
current project. We estimate that because of time limitations, only 20 of 
the planned 32 participants, (Appendix B) or 62 percent, *ill have completed
their degree requirements during the current WP. For example, three of the 
five cereal breeders studying in the U. S. will not complete their course 
work until July 1988, and one will return in September 1987, only one year 
before the end of the current project (Appendix K, Tables 2, 3, 4).
Following their return to the project they will require, based on the record 
of current returnees, at least two years to complete their dissertation 
research and prepare and defend their theses. In soil science two partici­
pants will not complete course work before June 1988 (Appendix K, Table 2).
So it is safe to say that a nucleus of Moroccan research staff will be in 
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place and functioning by August 1988 but that shortages will be felt in 
cereal breeding and soil science. 

Reports indicate that the U.S. and Moroccan scientists are more and 
more working as a team toward a common goal. To this end the iAC Team 
Leader has proposed the formation of joint committees for inter-team dis­
cussion and critique of research plans, a joint ccuittee for review and 
editing of reports and publications, joint research projects that are not a 
part of thesis reseatch, frequent seminars, and organization of an INRAX1C 
workshop. 

Two soil maps (1:100,000 scale) of the Chaouia and the Abda regions 
prepared by LAV soil scientists show the major kinds of soil. and some of 
their properties important for fertilize responses. Field fertilizer
 
response trials have been established on three major kinds of soil. Soil 
maps of other regions are needed to assist in the selection of sites for 
additional fertilizer trials on other important kinds of soil. 

A total of 24 trials including nine on-farm sites were established 

in 1985-86 (9).
 

b. Moroccan Research Staff
 

As noted above 17 of the 26 degree candidates are now doing thesis 
research in the project area (Appendix K, Table 2, 4). Until now none has 
completed a graduate degree. It is expected that until degrees are 
completed the major portion of their research efforts will be on their 
individual research problems. 

With the return of the six participants still in the U.S., the 
project will still be six short of the number planned.
 

The MIAC staff recoaends that the six rewaining participants be in 
the following specializations if the training program is continued: soil 
fertility, water conservation (soil physics), water conservation (agri. 
meteorology), weed science, and agricultural machinery. All but the 
agricultural machinery participants would be at the Doctorate level. 

An additional Doctorate in soil fertility and two Doctorates in soil
 
and water conservation and agrometeorology can be justified on the basis of
 
the complicated and highly variable nature of the soils and water resources 
of the project area. Most crops respond to nitrogen in years of good 
rainfall. However, in the drier parts of the project, economic responses to 
fertilizer are less likely. There is a problem of maximizing water infil­
tration and storage in the soil profile in some of the southern parts of the 
project area. The use of water diversions and water catchment structures to 
provide water for better soils down-slope need further study and research by 
water conservation and management specialists. Development of adequate
human resources to operate the program and transmit the results to farmers 
as specified in the log frame (Appendix B), is going well with respect to 
course work. However, it will require several more years before an 
effective team of Moroccan researches is in place. 
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3. Performance and Problems 

a. Graduate Degree Program 

degree 
The M= contract specifies that 

and required qualifying examinations 
course work for the 
will be accomplished 

Doctorate 
in the 

U.S., and that thesis research wrill be done in Morocco and that the degree 
awarded by the 1KV. 

A successful graduate degree program is critical to the achievement 
of the project purpose: to train adequate Moroccan staff to operate the 
program and transmit the results to farmers. Until now, no degrees have 
been awcded, although the participant training program began in 1980 when 
two H.S. level and one B.S. level candidate began their studies in U.S. 
universities. In 1982 two M.S. level participants began studying for 
Doctorate degrees (Appendix K, Table 2). 

In depth discussions with the Doctorate candidates and the KIAC Team 
Leader revealed that IAV faculty members have not contributed to the plan­
ning of graduate research or provided advisory assistance during the course 
of the research. This was confirmed, in the case of agronomy and soils 
science, in conversations with the Chairmen of those Departments at IAV. A 
document "Participant Procedures," prepared by VIAC (10) in Lincoln, 
Nebraska specifies that for Doctorate level training: 

(1) A U.S. major professor and advisory committee as well as an 
IAV advisor, will be appointed.
 

(2) The major professor will discuss possible research direc­
tions with the IAV advisors. 

(3) A request will be made for courtesy appointments for the 
IAV advisor to the U.S. advisory committee and for. the MIAC advisor to IAV 
for the purpose of supporting a specific participant. 

(4) The MIAC and IAV advisors will provide guidance in the 
preparation of the dissertation in Morocco. 

(5) When the major professor, with the concurrence of the IAV 
Advisor, approves the dissertation, the participant will present it to the 
1AV for review and defense. 

(6) The IAV will conduct a review of the dissertation by an 
international jury. 

(7) If successful, the participant will receive the Doctorate 
of Science from the IAV. 

The concerns of the participants regarding the lack of input by IAV 
faculty and the requirement that IAV will award the Doctorate of Science 
degree, are strong enough that project progress and future achievements 
could be threatened by the apparent breakdown in participant training
procedures. 
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b. Future Provision of MIC Research Staff 

Incumbents of the following positions will complete their assign­
ments in mid 1987: cereals agronomy, senior plant breeder, forage 
agronomist, weed scientist, and sociologist. The long-term cereal breeder 
(variety selection) and the entcmologistp who is on a one-year sabbatical 
program, are scheduled to depart soon, as shown in Appendix K, Table S. We 
understand, that the entomologist position may be filled by another 
professor on sabbatical leave. With respect to the other four positions,
MIAC should not attempt to fill them if the project is not extended. 

c. Installation, Maintenance and Repair of Scientific Equipment 

The project has received, or plans to order laboratory, and related 
equipment valued at over $630,000 (Appendix F, Table 2). Early in the 
project it was recognized that a skilled technician experienced in assem­
bling, installing, calibrating and repairing laboratory instrumentz and 
equipment would be required. A full-time American was recruited for this 
purpose (Appendix K, Table 6). He is scheduled to leave later this year and 
whether he will return is uncertain. During his stay he did not receive a 
Moroccan counterpart adequately qualified to be trained in the technical 
skills required. Thus there will be no one in that position if he does not 
return. Although one can argue that the project was overly generous in 
providing certain sophisticated laboratory equipment, the responsibility for 
its proper installation, care and maintenance remains with MA as long as 
the project continues. M= is also responsible for training a Moroccan 
technician in this area once a qualified person is provided by INRA. 

4. Assumptions 

The diverse activities of the MAP include much research which is 
single discipline oriented,. but beginning this year more and more of the 
projects are multidisciplinary. One specialist of the M= team has been 
designated as Research Coordinator and his responsibilities include 
coordination of research activities among research personnel, and where 
feasible integration of research into a multidisciplinary approach. 

With respect to rainfed agriculture the GON remains ccomitted to support 
a strategic emphasis on that very important segment of agricultural 
production.. This is evidenced by the World Bank loan to increase rainfed 
agricultural production by integrated agricultural development projects in 
eleven rainfed areas, including Settat province (26). In addition GOM 
pricing.policy for inputs (fartilizers, seed, and herbicides) and prices 
received by farmers for cereals and food legumes are more favorable to 
farmers than in former years. 

There is no evidence that Moroccan agricultural researchers are reluc­
tance to adopt improved research and research and assessment methods. All 
researchers on the project have been trained in the U.S. and in so far as we 
could learn fully accept and follow research methods and procedures recom­
mended by their U.S. research advisors.
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Of the 18 participants who have completed course work in the U.S. only 
one has left the project. The remaining 17 are doing thesis research in the 
project area to meet graduate degree requirements (Appendix K, Table 3). 

D. Agriculture Engineering and Mechanization 

1. Validity of the Log Frame 

a. Inputs 

The Professional Engineer and his American assistant are particu­
larly well qualified to design and test new equipment and to modify existing
machinery to meet requirements imposed by soil and crop management condi­
tions (18). Equipment and supplies costing some $177,000 have been 
requested for use in farm machinery studies, design, and testing. 

Although the Professional Engineer has been in Morocco little more 
than one year, he has made excellent progress in identifying and establish­
ing priority research and development needs in agricultural engineering and 
mechanization and in planning basic research facilities. Both short and
 
long-term objectives have been set forth by the agriculture engineering

staff (Appendix G, Tables 1, 2).
 

Experience in other countries of the Mediterranean basin in dryland
cereal production has clearly demonstrated that an appropriate level of
mechanization can contribute to increased dryland production (25). This 
fact was recognized in 1978 by those who designed the first phase of the
project. It wad also recognized that smaller scale Moroccan farmer will not 
be able to afford a full, or even partial, line of equipment just for their 
own operations. 

Even though small farms make up a substantial portion of the arable 
land area of the project, there has been a rapid increase in the level of 
mechanization in the project area in recent years. For example in 1985 in
the Settat province there were 3,556 farm tractors and 669 combines. The 
same census enumerated 4,967 animal-drawn plows, 6,175 horses and 2,070
camels. These numbers indicate that, even though the use of tractors and 
combines is increasing, animal traction is still an important source of farm 
power in the project area. 

Substantial numbers of small farmers have access to engine-powered
equipment through hire arrangements or by becoming members of a machinery
cooperative. Pressure on farmers to use powered machinery is increasing due 
to seasonal labor shortages particularly during harvest, relatively low 
labor productivity, and the need for timely land preparation. It was 
reported that the cost of hand harvesting of wheat and barley in one area 
was four times that of combine harvesting. 

A study was made of 48 farms in the Chaouia region by the DDR (29)
(30) (31) of how the several operations were performed for seed bed 
preparation, planting, covering and harvesting of durum wheat and barley.
The universal method of seeding by hand broadcasting, (36) indicates that 
that method of seeding may be a fertile field for research. Similarly, 
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there my be a need for appropriate engine or animal-powered harvesting
equipment on mediua to smll farms in some areas to replace the hand sickle. 

The Agriculture Engineerine.arm mechanization segment of the 
project focuses on the perceived problems of: tractor-drawn primary tillage
Implements of proper design for good seedbed preparation, moisture conserva­
tion, and maintenance of good subsoil structure; the need for improved 
tractor And animal-drawn grain drills of proven design; and the need for a 
range of improved animal-drawn implements (Appendix G, Tables 1, 2). 

b. Outputs 

To address the problem of inadequate primary tillage equipment for 
seedbed preparation, the agricultural engineering section has developed a 
prototype tractor-drawn sweep implement. The project engineer anticipates
that the new tillage tool will have umdergone field tests and, if proven
successful, will be ready for manufacture in Morocco by the PACD. If field 
and on-farm performance of the seep fulfills expectations, It will be an 
important contribution toward the solution of primary tillage and moisture 
conservation problems in an important part of the project. If following
successful testing the sweep is manufactured in Morocco that will be an 
additional boost to the presently depressed economy. 

The sweep is expected to perform most effectively n the moderately­
deep and deep vertisols (dark-colored, self-mulching soils that are high in 
clay) of Settat and Safi provinces. It is designed to work in both dry and 
moist soils conditions. These kinds of soils occupy a relatively small but 
very important portion of the project area. They are inherently the most 
productive oils in the project area for cereals, food legumes and forages.
And, most importantly, they probably have the best potential for additional 
yield increases, from improved technology, improved seed, use of optimum 
amount of fertilizerb and weed control. 

Considering the highly variable soil conditions including depth,
slope, degree of stoniness and compaction, and behavior when moist within 
the project area it is unlikely that one kind of primary tillage tool will 
be generally adapted. There are many areas where the chisel type of 
tractor drawn tillage implement would seem to be more effective that the 
sweep type because of stoniness, uneven soil surface, degree of compaction, 
etc. 

A broad selection of animal-drawn and small engine-powered equipment
suitable for small farmers is on order from certain Asian countries. It is 
expected that they will undergo field and laboratory testing and evaluation 
in late 1986, under the supervision of an agricultural engineer from ICRISAT 
who has experience with small farming implements. 

2. Progress toward Achievevent of Project Purpose 

a. Extension of New Machinery Technology to Farmers: It is too 
early to have had on-farm testing of new prototype farm machinery. Research 
and development of new designs usually requires several years and the 
current design activity is barely one year old. 
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If station and on-farm testing of animal drawn ard small engine­
powered machines reveals superior implements it is expected that the lag

time before' the new tools are available to farmers will be minimal. Any nrew
 
animal-drawn implements of improved design suited to conditions in the pro­
ject area could be produced in Morocco by existing manufacturers. 7o 
encourage farmer purchases, the GM has eliminated all import taxes on 
engine-powered equipment and tools and qualified farmers my obtain loans on 
favorable terms for purchase of farm machinery. 

Two primary operations essential for optimum yields of cereals are 
good seedbed preparation (primary tillage) and the use of seed drills with 
fertilizer placement features. Proper placement of fertilizers at seeding
time insures early and efficient mineral nutrition of the crop. It is
suggested that with the arrival of the small equipment for testing, high
priorit- be given to the testing and/or development of seed drills with 
fertilizer attachments for use by medium and small farmers. 

3. Performance Problems 

The farm mechanization program has only one college level Moroccan, an"Ing. d'Application" (B.S. equivalent) graduate of the lAY. We agree with 
the Scientific Review Panel of 1986 (18) that additional Moroccan agricul­
tural engineers should be added to the program as soon as feasible. The
 
engineers would be involved in tillage, seeding and harvesting studies 
employing machines of different designs and power sources, including tractor 
and animal power. We recomeend that two additional "Ing. dApplication"
graduates from the IAV be assigned to the project. And that H.S. degree
training be provided for the Moroccan engineer now on the project. 

When the IAV agricultural engineering program is sufficiently upgraded 
to grant the "Ing. d'Etat" degree (six years of college training and 
equivalent to the M.S. degree) there will be no further need for U.S. 
training of Moroccan agricultural engineers. 

4. Linkages: The agricultural engineering team rhould be coinnded for 
the cooperative relationships it has established with the Department of
Mechanized Agriculture at IAV, and it's efforts to promote the organization 
of a professional agricultural engineering society in Morocco. The 
relationship with IAV could involve the exchange of data and information and 
the assignment of IAV undergraduate students to carry out research in the 
project area for their "memoire" requirement. 

C. Forage Program 

1. Validity of Log Frame
 

a. Inputs
 

The applied agronomic research activity is intended to address all 
aspects of rainfed production systems used by farmers in the Aridoculture 
project zone. This includes developing an integrated grain and forage
production system to provide cash income, food, and livestock feed in the 
project area. 
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Inputs allocated to development of a forage program capability in
the project include the use of short-term KW forage consultants (Appendix
K, Tables 10, ll)to provide direction in research and advise Moroccan parti­
cipant trainees, a resident U.S. forage specialist in Settat (Appendix K,
Tables 6, 7), and support for three IA participants in the forage research 
program (Appendix K, Tables 2, 3). Research trials are in progress at dif­
ferent research stations on weedy fallow/crop rotations and in evaluating
production of medics, other legums, cereal/vetch mixtures, and some peren­
nial grasses from the standpoint of fertility requirements, seeding rates,

nutritive offtake and survival. Presently, nutritional evaluations of
forages are based only on laboratory analyses. Some sheep grazing trials 
are reported to be conducted on small station plots. However, no livestock
scientist inputs or training in animal science are currently included in the 
program.
 

Inputs to the forage research program are also provided by the weed 
science and cereal breeding groups. An experiment is underway in weed 
science to comparing the trade off of using weeds pulled from wheat for

livestock feed with the additional yield of wheat grain and straw if weeds
 
were controlled with herbicide treatment. Ite MAC agricultural economist
 
indicated that he intended to compare the economics of this trade off. The

cereal breeder reported that he was including the amount of straw irt

selecting cereal varieties for improved yield. No inputs are known to be

provided by the agricultural engineering group for forage harvest 

handling. Some 

or
 
farm data on livestock production and forage use are being


collected in the socio-economic surveys in progress. Forage trials are

being conducted on farm sites as well as on stations. Other research data
 
are also available in Morocco that may contribute to the forage program of
INRknUAC (27) (44) (45). The Morocco Range Management Improvement Project
(28) includes medic variety testing at the Plant Material Center that shows 
native medics compare favorably with imported medics. The Small Ruminant-
CRSP includes animal nutrition studies of different forages and crop 
residues.
 

b. Outputs
 

Outputs of the livestock forage research program include the train­
ing of three morocc.ns for Doctorate level degrees in forage agronomy that
should be completed by 1988 (Appendix K, Tables 2). Testing of imported
medics and other forage species has shown major differences in their
performance under Moroccan dryland conditions. However, the forage testing 
program does not appear to include a comparison of imported plant materials 
with local plant species, such as with native medics which grow profusely
throughout the region. Triticale imported by MIAC agronomists has performed
very well so far in research trials and may be an alternative to barley as a 
livestock feed crop. However, no forage production program has yet been
 
defined that is proven superior to fallow in the cereal crop rotation
 
system. The socio-economic survey of farms in the region is accwumulating
data on annual forage utilization by animals that will contribute to better
understanding of interactions between cereals and livestock in the produc­
tion system (31) (22). 
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c. Assumptions 

No reference to forage is included in the log frame (Appendix B).
The present evaluation of the livestock forage program is based on available 
written reports including the Scientific Panel report on forages (16)
supplemented with follow-up personal interviews with INRk4IA researchers
 
and IAV feculty. Minimal attention was given by the Evaluation Team, to

details of experimental design or to laboratory equipment use as thece items 
were addressed in scientific panels (14) (15). High priority during the
remaining LOP is assumed to be given to ccmpletion of training of Moroccans.
However, the research program followed by both the MIAC scientist and INRA
participants should address relevant dryland forage production problems in

Morocco. It is also assumed that all INRA/HIA researchers should be

cognizant of the close interrelationship between cereal and livestock

production in The Evaluation Team was
the dryland study region. informed
 
that 70 percent of the livestock production in Morocco is in conjunction

with cereal production. The iiportnce of livestock forage production must

be given proper consideration in future research programs.
 

2. Progress toward achievement of goal ard purpose. 

There is some concern that the participents in the forage research unit
complete their dissertation requirements as soon 3s possible. Two of the
participants returned in are expected1985 and 1986 and to complete
dissertation requirements before the project is scheduled to terminate in
1988 (Appendix K, Table 2). The Moroccan trainees are under some pressure

from the INRA administration to participate in other research related
 
activities besides their dissertations and will have to establish more
 
strict priorities in time allocation to allow time 
for completion of
 
dissertations.
 

The research activity in forage appears to be appropriate for achieve­
ment of goal and purpose, given the constraint on training requirements.
The level of output achieved by the forage team is considered acceptable
given the amount of resources presently allocated to forage research and the
need to finish training requirements. It may be desirable to have greater
research attention focused on the value of weady fallow in cereal crop
rotation and on comparisons of local versus imported forages. However, the
training requirement is considered of a higher immediate priority. Research
cceparing the trade-off of weed control in wheat versus utilizing pulled
weeds for livestock feed by the weed science group is considered very useful 
to the livestock forag. research program (9). Contributions of other
agronomists, in particular, cereal breeders, in improving barley and corn
production, and introducing triticale as a potential feed crop (possibly to
replace barley in some areas) are also considered valuable. The soil group
is understood to be collaborating on the fertilization of weedy fallow to
improve forage production from this source. This research is considered 
appropriate considering the importance of weedy fallow in the present crop
rotations. 

3. Performance and Problems
 

As indicated above, the performance of the INP.IA4 C forage team appears 
acceptable except for some concern about finishing the graduate training 
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requirements. The forage team only includes one PIAC scientist (Appendix K,
Table 6). The three Moroccan participants (Appendix K, Table 2) will likely
continue to be primarily occupied with dissertation work for the remainder 
of the PACD. Given the importance of livestock in the study zone, the allo­
cation of resources to forage work seems limited and the research program
does not provide for a livestock input. Contributions of research to the 
forage program by other groups including weed science, cereal breeding,
soils and socio-economics is considered very appropriate and illustrates 
interdisciplinary team work in research (9). The forage group, in 
particular, could have benefited greatly from prior socio-economic work on 
the interaction of crop/livestock systems if results were available when the 
forage research program was initiated. However, the socio-economic data 
available from IAV (31) (33) (35) (36) (37) (38) (39) (40) (41) (42) (43)
were evidently not very helpful in guiding the research, and MIAC has only
recently started its own socio-economic research program (9). 

Without good information on the socio-economics of the region, the 
farmers in the area are understood to be traditionally livestock producers
that have only recently begun growing crops. Cereal production is 
considered a high risk operation in the limited rainfall study zone and 
farmers continue to rely on livestock as a source of ready cash for family 
expenses, and in drought years, to finance the next years crop. Crop
residues including weeds and cereal straw, are valued highly as a source of 
forage. The price system also favors livestock production, with cattle and 
sheep mat prices in a range of 15 to 20 times the price of barley grain per
kilogram. Weedy fallow is a long established and important component in the 
annual forage program for livestock after the fall rains begin and needs to 
be further evaluated in comparison with possible alternative forage
 
programs.
 

D. Farming Systems Research and Extension Program
 

1. Validity of Log Frame
 

a. Inputs 

Most of the inputs since 1983 (expatriate staff, participant

trainees, development of facilities, consultants) have been of high quality,

and managed effectively when viewed within the limitations of the envi­
ronment. A strong technical base is being developed for generating and 
adapting technology to the dryland area and for using a systems approach to 
research and extension (9). 

(1) In case of the IAV Chaouia activity for collecting socio­
economic data and information, which was planned to cclribute information 
for implementing the systems approach to research and extension, the input

has been over-whelmingly sociological. The personnel located at Settat are 
young, with little experience and much less training than the research
 
personnel. We were favorably impressed by the interest and dedication of 
this young group. However, it's leadership and continuity has not been on a 
par with the agronomic research group. It also reported that transportation
has not been adequate. In addition, this activity also lacks analytical and 
reporting capability, both from the standpoint of personnel and equipment. 
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(2) The MIAC input to sociological information and data
gathering has been focused principally upon Abda, and the time span will

have been too short to establish the activity institutionally. The

situation is aggravated by the absence of INRA Moroccan staff and
participant trainees. Also this work being done with little ifis any,
direct participation by the biological' scientists. To understand the
results of the sociological research one must rely on report4 and
discussion. However, the discussions and interchange between the
sociologist working in the Abda area and the bio-scientists has been much 
more dynamic and, in our opinion, much more effective, than in the case of 
the DDR work at Chaouia. 

(3) Input into on-farm research has been low, although same
 
very good on-farm work has been dune. 
 This has been based on four points of 
strategy: 

(a) There has been a lack of adequate scientific technical 
information pertinent to the drylands area, and which needed to be developed
first. 

(b) Priority was being given to training scientific

Moroccan staff, several of whom were participant trainees studying outside
 
Morocco, or doing thesis work.
 

(c) Sufficient Moroccan staff was not available (a major
level of Moroccan participation is necessary because of language and culture 
and the importance of their training).
 

(d) On-farm research is a dispersed activity which adds tomanagement problems and may increase the difficulty of forming a coordinated 
group among disciplines, and between and among expatriate personnel 

The same arguments can be used for explaining the low input into
working with extension agents of the CTs, although, as in the case of on­
farm research, some work with extension has occurred and relations with 
extension are good. 

Up to this stage of the project we accept the low priority given to
on-farm research as logical strategy, which we believe should be continued
until some of the participant trainees have finished their degrees and/or
additional resources including Moroccan personnel are available. 

b. Outputs 

The main outputs of the Project related to the farming system
research/extension have been: 

(1) The output of the problem solving research conducted by 
ccmmodity and discipline research program. 

(2) On farm trials by the researchers stationed at the
Aridoculture Center. These have been in the areas of: soils, cereal 
agronomy, forages, weed control and food legumes. 
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(3) The data and information collection in Chaoula by the DOR 
of lAV. From these studies eight reports have been written: one in 1984 
(36), six in 1985 (37) (38) (39) (40) (41) (42) and one (43) in 1986. 

(4) The collection or information and data by the expatriate 
sociologist of MIAC in the Abda region with the aid of MIAC hired Moroccan 
assistants. Two reports have been written, one on cultural practices in 
Abda for the crop year 1985-86 (22) and one of weeds and weeding practices 
in Abda (21). The time interval between making the observations and 
reporting has been short. The subjects of these brief publications are of 
direct interest to the researchers.
 

(5) Creation of an environment in which the awareness and 
sensitivity of the staff (both Moroccan and expatriate) to farmer problems
 
is evident.
 

(6) The training of Moroccan participants in basic scientific
 
skills that will form a firm base for greater on-farm research activities in 
the future.
 

(7) Contact with personnel of the CTs (Extension Agents) 
through collaboration in the location of on-farm trials as well as specific 
training exercises for extension agents in weed control.
 

c. Assumptions 

With reference to technology generation and transfer (FSB/E) the 
major exception to the assumptions made about conditions related to this
 
Project is "salary levels competitive with private industry" (Appendix B). 
There is considerable doubt that this condition is being met. Low salaries 
for Moroccan researchers have adversely impacted the project to an unknown 
degree at this time. If salaries of the Moroccan research staff in relation
 
to personnel of other government activities, are excessively low and not 
corrected, research staff may be lost and the institutionalization of the
 
proposed research/extension system will not occur. 

The assumption that "GOMagricultural researchers will adopt 
improved research and research assessment methods" (Appendix B) is valid and
 
good progress has been made. The objectivity of the research for develop­
ment should continue to improve as the thesis work is completed by the PTs. 

2. Progress Toward Achievement of Goals and Purpose
 

This project was re-designed and extended starting in 1984. New staff 
was recruited. Since 1984 the Project has made impressive progress. While 
a systems approach to agricultural research and extension has not been 
consolidated a good base for using the systems approach is being formed 
(Appendix I,Items 1, 2). 

a. Attitude, Concepts and Understanding of FISV! 

Attitudes important to development of a systems approach appear good 
in both the Moroccan and expatriate staff. The general attitude is one of 
pragmatically solving technical production problems but is combined with 
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good comprehension that meeting specific farmer needs and desires are 

important when selecting research priorities and determining methodologies. 

b. Participant training and rFS/E 

While we believe that participant trainee thesis work at Settat is 
very good overall strategy, we also feel that the trainees dedication and 
attention to thesis work is of a nature that at times detracts from 
development objectives. It keeps them in the laboratory or the station. 
The trainee must give considerable attention to meeting academic require­
ments. Efforts have been made to relate thesis work to practical problems
of the agriculture of the area through visits of major professors to the 
project for discussion of thesis topic and design. In discussions with
staff there was no consensus (Appendix C). Some thought thesis work 
detracted from work to solve important problems while others found no 
problem in relating to both objectives. Thesis work does delay the 
development of a systems approach to research and extension. We view this 
as a small price to pay for the training received and an unavoidable 
sacrifice. 

c. On-farm trials in relation to FSIPE 

There are a considerable number of on-farm trials (9) which should 
result in information pertinent to farmer problems as well as experience in 
farm level work. These trials, however, are largely discipline or crop
oriented (e.g. weed control), designed and managed by personnel responsible
for specific technological areas. This is not a "iticism of such trials. 
They are important and necessary. However, new technologies mist be 
integrated into the farmers systems and this integration process should be
done, not only with a technological program in mind (such as e.g. weed 
Control) but in the best interest of farmers as presented in phases 4 and 5 
of Appendix I, Item 1. 

While the researchers are conscious of the importance of integratin
technologies into farming systems it is too much to expect the weed control 
program, for example, to conduct all of the integration when there are 
multiple problems such as soil types, fertilizer, variety, insect control 
etc. to be integrated into the farming systems. Also unless the extension 
agents are well trained in integration of technologies, which in our opinion
they are not, receiving component technologies from several discipline
 
programs may result in poor use of production components. Therefore we 
suggest some new strategy be devised to integrate technologies and select 
among alternatives, such as suggested in phases 4 and 5 of Appendix I, Item1. 

d. Learning about farmers and characteriLing farming areas 

Characterization of farming areas, to date, has had a heavy socio­
logical input without much biological input. Some of this sociological work 
has not been designed to be easily integrated with the biological work. 
There is some recent attempts to do this through collaboration of the DDR 
group in on-farm field trials. They describe this collaboration as 
monitoring field trials w.ich are installed by Aridoculture Center staff 
(29) (30). This monitoring seems to be a weak linkage with the researchers. 
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Their work includes "on-farm trials" which seem to be largely demon­
stration type, also dictated from above in the organization. The CTs in the 
Safi Province have a total of 0 trials conducted by the three centers 
during the current growing season. Trials include hard wheat, soft wheat,
barley, forage, chick peas and faba beans. Area size of trials is one­
quarter to one-half hectare. 

The Extension Agents usually have one of two levels of training:
Adjoint Techniques have a training roughly equivalent to US high school plus
two years of technical training. The Agente Techniques may have a high
school education and short term technical training. 

The relations between the DPAs and the personnel of the CTs with the 
researchers seems to be good. We did not find much indication that 
researchers consider themselves superior to the CT personnel. DPAs in two 
Provinces expressed strongly the need for technical help and their willing­
ness to collaborate with the group at Settat. The one case where visitedwe 

the head of a CT he also indicated the need for help and the willingness to
 
collaborate. In this case the head of the CT knew the location of a major
on-farm "diagnosis" trial being conducted by Aridoculture Center personnel
and took us to see it. Evidence is good that collaboration between the CTs 
and research can be obtained. However, since the CT personnel receive work 
plans from superiors this collaboration may not be obtained as easily as it 
seems. Also, there was some indication that they will need additional 
manpower and resources such as transportation. However agents are already
collaborating on a minor scale, especially in finding collaborative farmers 
on whose farms trials may be located. Going through the CTs seems to be 
standard protocol for the researchers at Settat when establishing on-farm 
trials. 

The World Bank Ag Sector loan document of 1985 (26) recommends,
subject matter specialists for the Extension service. This is the usual 
strategy to improve technical capacity of an extension service. However,
where research can, and we have suggested it, assign Farming Area Research 
Teams to specific areas we believe these on-farm research teams can better 
support CTs with integrated technology than subject matter specialists
(Appendix I, Item 1). Subject matter specialists usually function as 
technical liaison linkages between research and extension and may be little
 
more than another layer of insulation between the two.
 

h. Regional Research/Extension Office
 

The regional headquarters of INRA have offices called "Service de 
Fzcherche et Developpment." Th.s office at Settat is planned as a liaison 
linkage between research, extension and the farmer. This is a regional
office under the INRA Regional Director, and is not a part of the 
Aridoculture Center. The office is mall, with two technicians trained at 
the vocational level. INRA hopes to employ a professional with M.S. level 
training to head up this office. 

The "Service de Recherche et Development" reports 66 on-farm trials 
established in 1985 on 51 farms. There is no way for the present personnel
of the office to attend and manage this many trials so it is assumed that 
they are demonstrations, perhaps in collaboration with personnel of the CTs. 
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The IAV DM group personnel has had little experience and training in
agronomic work and no supervision by experienced people and their monitoring
seems to be observational. The Aridoculture Center staff is limited in the 
amunt of time spent on field trials. The IAV group is serving as a means
of contact with farmers in the Chaouia area. Also a young staff member with
training in farming systems at the H.S. level in the U.S. has recentlyjoined the DiM staff. It has been proposed that he be located at Settat but 
at present he is located in Rabat. 

Exploratory trials to learn about farmers, their families and farm­
ing, to set broad parais for technology potential and to identify best
currently used (available) technologies are a means of contributing to
characterization of farming areas. Such trials can be a practical means ofgaining important data to characterize farms, identify problems and help
determine research priorities as well as offering a methodology that would
be more compatible with collection of sociological information. Such on-farmtrials also are a means through which researchers become better acquainted
with farming areas, farmers and extension agents. They also serve as a means 
of orienting sociologists about the role of technology and contribute to 
interpretation of the sociological information and vice versa. Trials of
these kinds should be conducted by trained personnel and it is strongly

suggested that this kind of work be the responsibility of the Aridoculture
 
Center research program.
 

To date there has been little interaction between biological aspects
and sociological aspects as they pertain to the characterization of farming 
areas. 

e. Sociological Studies 

The kind of sociological studies conducted by the IAV DR are not as
easily integrated or coordinated with agronomic trials as the more rapid and
dynamic work at Abda being done by MIAC personnel. It appears that the DDR 
studies have been academic sociological research and that a great deal of
data have been collected without knowing its purpose. Such data are
difficult to analyze and interpret. Reporting also has been slow. There 
was one report in 1983 covering the period 1977-1982 (37), one in 1984 
covering the period 1981-82 (36), five in 1985 (38) (39) (40) (41) (42)
covering diverse topics and one in 1986 (43). The 1985 reports may be an
indication of effort to keep reporting more current, but reporting ham htnen 
late with considerable lapse of time after data were collected. The
research program needs more rapid reporting; it also needs to be "close to"
and integrated with the data collecting process. 

The studies made by the MIAC sociologist at Abda in 1986 (21) (22)
on farming practices have been published in a more timely fashion with two 
papers on specific topics. Werts and Weeding Practices in Abda (21) and
Initial Cultural Practices in Abda (22) are of immediate interest tu 
agrcmmists. As indicated above two sociological strategies of learning
about farmers have been used in the Drylands project area; the slow process
of detailed information gathering of the IAV group and the rapid, more
specifically focused studies and quick sumary in Abda. are toBoth intended 
support research but in a different manner. The first can be conducted 
independently of the technology development research program and results 
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made available. The second, in our opinion, should be an integral part of 

the research program. 

f. "Centre de Conjoncture" and FSIVE 

This center has also been called the Agriculture Information and 
Resource Center (29), the Experimental Agro-Econcxnic Information Center (1)
and (5). It is commonly called "Centre de Conjoncture." This was estab­
lished, in June, 1984, by the DDR of IAV, through a 1KRJ signed with USAID 
(5). The Project Paper Amendment No. 3 of August 1983 (4) gives the 
objectives of this center as "Dissemination of information about specific 
events, activities and problems concerning the functioning of agricultural
enterprises in the semi-arid zone." Also, "The Center will gather precise,
quantifiable, and qualitative information about a small number of parameters
(this number will be increased over time), on price variations for inputs
and outputs, changes in climatic, crop, and soil conditions, .... " 

The DDR conducts their sociological research at Chaouia under this 
name, but there is very little, if any, specific dissemination activity. In 
other words the sociological research and data collection continue as prior 
to the establishment of this unit, the "Centre de Conjoncture" (and the 
other aliases) being just a new name for continuing work previously
initiated. Neither the name nor the objectives of this Centre are clearly
stated. It was stated by members of the DR group at Settat, and we were 
also informed at IAV, Rabat that the goal was to develop a new prototype for 
extension, but this has not been found documented. 

It has. been noted that the professional staff at the Aridoculture 
Center is aware of the importance of sociological and economic aspects of 
technology development. The work of the IAV group, as well as of the work 
done in Abda by Aridoculture Center personnel may have contributed to this 
awareness, which should contribute to further development of the farming 
system concepts and implementaLion of more on-farm work. 

g. Relationships with the Extension Service 

Agents are located in CTs which are administered by the Provincial 
Head of Agriculture (DPA). We do not have a complete picture of the 
Extension Service but some examples give an idea of its coverage. (The 1985 
World Bank Ag Sector Loan document, Part II discusses Extension in consid­
erable detail (26) In the Settat area there are five Centers. In Safi there 
are three, in Marrakech five. In the three CTs of Safi there are 16 sub­
centers. There are 30 Extension Agents for an average of ten agents per 
center. Each center is headed by a university degree agronomist with agents
 
under him located in the sub-centers.
 

The agents have multi-activity programs but one of their major
functions is to serve as liaison between commercial outlets and farmers for 
fertilizer, seeds and other inputs. They also help farmers obtain credit,
by helping with the required paper work. There is a top down arrangement for 
determining the program of activities of the agents. They are told what to 
do. 
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Their work includes "on-farm trials" which seem to be largely demon­stration type, also dictated from above in the organization. The CTs in theSafi Province have a total of 80 trials conducted by the three centersduring the current growing season. Trials include hard wheat, soft wheat,
barley, forage, chick peas and faba beans. Area size of trials is 
 one­
quarter to one-half hectare. 

The Extension Agents usually have one of two levels of training:
Adjoint Techniques have a training roughly equivalent to US high school plustwo years of technical training. The Agente Techniques may have a highschool education and short term technical training. 

The relations between the DPAs and the personnel of the CTs with tresearchers seems to be good. We did not find much indication thatresearchers consider themselves superior to the CT personnel. DPAs in twoProvinces expressed strongly the need for technical help and their willing­
ness to collaborate with the group at Settat. 
 The one case where we visitedthe head of a CT he also indicated the need for help and the willingness to
collaborate. In this case the head of the CT knew the location of a major
on-farm "diagnosis" trial being conducted by Aridoculture Center personnel
and took us to see it. Evidence is good that collaboration between the CTs
and research can be obtained. However, since the CT personnel receive work
plans from superiors this collaboration may not be obtained as easily as it
seems. Also, there was some indication that they will need additional
 
manpower and resources such as transportation. However agents are alreadycollaborating on a minor scale, especially in finding collaborative farmers
 on whose farms trials may be located. Going through the CTs to be
seemsstandard protocol for the researchers at Settat when establishing on-farm
 
trials.
 

The World Bank Ag Sector loan document of 1985 (26) recommends,subject matter specialists for the Extension service. This is the usual
 
strategy to improve 
 technical capacity of an extension service. However,
where research can, and we have suggested it, assign Farming Area Research

Teams to specific areas we 
believe these on-farm research teams can bettersupport CTs with integrated technology than subject matter specialists

(Appendix I, Item 1). Subject matter specialists usually function 
astechnical liaison linkages between research and extension and may be little 
more than another layer of insulation between the two.
 

h. Regional Research/Extension Office 

The regional headquarters of INRA have offices called "Service deRecherche et Developpment." This office at Settat is planned as a liaison
linkage between research, extension and the farmer. This is a regional
office under the INM Regional Director, and is not a part of theAridoculture Center. The office is with twosmall, technicians trained atthe vocational level. INRA hopes to employ a professional with M.S. level 
training to head up this office. 

The "Service de Recherche et Development" reports 66 on-farm trialsestablished in 1985 on 51 farms. There is no way for the present personnel
of tlhe office to attend and manage this many trials so it is assumed thatthey are demonstrations, perhaps in collaboration with personnel of the CTs. 
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Range in size of on-farm trials was from 240 sq. m. to 90,000 sq. m. We saw 
none of these trials. We did receive unsolicited co nts that these trials 
do not receive enough care and attention. 

While these trials are not a part of the work of the Aridoculture 
Center, they do compete with the Center for personnel, office space,
transportation etc. They were also viewed by DDR personnel as Aridoculture 
Center trials. 

One function of this office was described as collaborative in
 
arranging meetings of researchers and farmers and as a general go-between
and expediter. The establishment of these offices in the Regional
Headquarters of INRA is understood to be a strategy of INPA to demonstrate 
collaboration with Extension and may be useful to show Extension that some­
thing is being done to link research more closely with them. The principal
function of this office may be to serve as the eyes and ears of the Regional
Director of INRA so that he can more readily have representation at meetings
and other events and so that he be better informed. 

The trials carried out by this office may play a role by creating 
awareness among farmers of the INRA work. They may be of some value to 
Extension. We do not see how these trials are very important to the research 
program of the Aridoculture Center since there was no indication that they
furnished researchers useful information. And to the contrary, if they are 
not of high quality they could detract from the good image the Center wishes 
to create.
 

i. Technical Reference Center (TRC)
 

A TRC is now being established at the Aridoculture Center. There 
are plans to include a minimum of basic books, some abstract journals, a few 
key scientific journals, and hopefully a computer connection to a data base;
the full nature of the library probably has not been decided.
 

The systems approach, requires, in addition to traditional research
 
reference materials, current information not found in traditional libraries.
 
Much of the helpful information is found in miscellaneous publications such 
as mimeographed material. This kind of information should be included in 
the TRC. 

We suggest that the TRC serve as an information and documentation 
unit. The main functions would be: to file and store information; and to 
make information available to researchers and others. The information would 
consist of relatively few books, abstract journals, very few scientific 
subscription journals, and technical/scientific agro-socioeconmic data and 
information, including the socio-economic data collected by the DDR and the 
scientific, technical biological data generated by the Aridoculture Center. 
Information would be available from the files and hard copies on hand as 
well as from other documentation centers by computer. 

This could replace the "Centre de Conjuncture" az an information 
Center and support both on-station and off-station research, as well as 
Extension and others. Most of the. files should be ave'.lable to other 
organizations.
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3. Performance and Problems 

a. Performance
There is still a long way 

of MW during the last two years has been good.to go to complete the activities of a well roundedand coumplete systems approach to the research and extension. This is dueso much to problems as it not 
above under 

is to a set of circumstances (See item c. and d.Progress Toward Achievementproblem to further of Goals and Purpose). A majorfield work has been time required in other dutiesstart up time of expatriate personnel, and 
determining the lack of flexibility infield programs because counterpart participant traineesconducting thesis work and arethe shortage of technicians. 

b. A future problem in rounding out the systems approach will bethe shortage of field personnel. Manyneeded of the present Moroccan staff will bein commodity and discipline programs, which may be given a higherpriority than the need to organize Farming Area Research Teams.
 

name 
Hiring has been frozen for some time thus it has been impossible tothe additional personnel needed and train them in field work.new positions are now available for filling but these may not be 

A few 
work that completes the other phases of systems research. 

assigned to 

E. Socio-Economic Program
 

1. Validity of log frame
 

a. Inputs
 

Primary responsibility for providing socio-economic input in the
Dryland Agriculture Applied Research Project in Settat Province has been
vested with the YAV since 
the project was initiated. The Department of
Social Sciences of IAV outlined a proposed research program in sivio­economics as part of the original project paper in
was prepared in consultation with USD 
1978 (2). The program


and a .. sociologist of theDryland Agriculture Applied Research Project design team.
 

The stated purpose of the IAV socio-economic research program wasto: identify types of farming systems; develop atant characteristics; and draw 
list of their mst impor-

The proposed 
implications of decision-making behavior.time frame for implementing the above socio-economic programatthe outset of the project was two yuarswork had apparently been started earlier, 

in the Chaouia Region. Part of the
 
0134. More un er Dryland Farming Project 608­specific tasks in the assigned study included: study of socio­ezonomic history; collection of data and production practices;different survey oftypes of farming units; survey of markets, and analysis of alldata. The above work was contracted with IAV byUderstanding (5) separate from the contract 

USAID in a Memorandum of 
of work with MIAC.. 

The 1W (5)specified that 3 50-farm survey and market price studyin the Chaouia Region be expanded and replicated in other areaszone, and that a of the DyARPpilot Agro-Economic information Centerlocated in (AEIC) would beSettat to evaluate data on local climate, agricultural inputs,market prices, new techniques and other aagriculturadata, and to publish an 
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information bulletin to be made available to farmers. Other continued
activities included special studies related to dryland agriculture for third 
cycle IAV students and senior research staff, and periodic seminars. 
However, the primary purpose of the IAV research program in socio-economics 
was to contribute to timely development of an effective applied agricultural
research program for the DAARP administered at the Aridoculture Center in 
Settat. Since IAV was responsible for the socio-economic research component
of the overall Aridoculture Center research program, the IAV staff was 
expected to collaborate with INRA staff in socio-economic research design,
field studies, data analysis and overall sub-component evaluation to ensure
coupatibility with the development of an effective applied agricultural
research program. 

Input from USAID to finance the socio-economic work by IAV staff was 
set at a maximum of US $637,900 for the LOP from 08/31/78 to 08/31/88 or
about US $ 60,000 per year (5). IAV was asked to contribute US. $200,000
during the LOP. M= has also provided some additional funding to IAV for 
short term training and support of a U.S. graduate student in rural 
sociology in Rabat. 

In addition to the continued socio- conomic input of IAV, MIAC has 
started its own socio-economic research program at Abda with a different 
group of farmer contacts, to develop a better understanding of farmers' 
attitudes regarding the high risks in rainfed agricultural production (9).
More specific tasks of the MIAC program include: description of different 
production systems, farm production cost analysis; and identification of 
social and cultural factors that influence the adoption of technology. only 
a small part of the current work by MIAC socio-economic researchers is being
done in collaboration with IAV socio-economic researchers, (e.g., some food
legume on-farm trials). The current MIAC staff at Sattat includes a U.S. 
agricultural economist and a U.S. sociologist as senior scientists, two 
direct hire Moroccan research associates, and a U.S. Ph.D. candidate in
sociology stationed at IAV (Appendix K, Table 13). The personnel input of 
IAV is difficult to determine, as many students are periodically involved 
and some IAV staff are only doing part time research on this project. The 
1984-85 IAV (29) workplan included 13 on the staff, including 4 in Settat. 

AEIC, also called "Centre de Conjoncture," has recently been 
established in a laboratory room at the Aridoculture Center (Appendix J,
Figure 1) and is staffed with four technicians hired by DPA under direction 
of IAV in Rabat. The "Centre de Conjoncture" is discussed in detail in 
Section V, D, 3, f.
 

b. Outputs
 

Outputs of the socio-economic research program of IAV include eight 
reports in French on results of the farm survey and market study in the 
Chaouia Region, and on other special studies generally conducted by cycle
three students. The reports appear to be primarily descriptive in nature 
with minimal quantitative analysis. They are mostly based on the same 50­
farm sample in Cbaouia initially developed in 1978 (36) (37) (38) (39) (40)
(41) (42) (43). 1.e total number of third cycle students supported by
involvement in the socio-economic research program since its inception is 
reported to be 23. Aside from the above reports, the student training , and 
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some evidence of periodic seminar activity, there are no other known
measurable outputs generated from the project by IAV staff since it was
initiated. The MIAC staff reported that they had obtained some usefulbackground information on farmers operations from the IAV project but there was no clear evidence that the survey data were used for designing research
trials. Only minor assistance was provided by lAV to MIAC in initiating new
MIAC socioeconomic research. 

The socio-economic research program at Settat initiated by MIAC did 
not start until the latter half of 1984 following the arrival of a U.S.sociologist (Appendix K, Table 6). Some results on the land tenure struc­
ture on 25 farms in the Abda Region were reported in the 1984-85 I4R MAnnual Report (11). Other reports prepared by the U.S. sociologist and INRAco-workers include a copy of the livestock data interview form used in survey, a weed report on Abda (21), and a report on cultural practices 

the
inAbda (22). One report has been completed by the Agricultural Economist. 

The MM socio-economic research program does not include any INRA partici­
pant training. The annual work plans show evidence of collaboration in some
research work between the MIAC socio-economic group and other INRA/IA
researchers at the Aridoculture Center (9). The primary current activity ofthe MlW Economist is to conduct a survey of cereal production in the Jemaa
Shaim Area to evaluate the economics of production and assess the impact of
mechanization. Recommendations for MIAC economic 'research are 
contained in 
a report by an Economics Program Review Panel (17). 

c. Assumptions 

No assumptions pertaining to socio-economics are given in the log

frame.
 

The primary basis for assessment of the activity and contribution ofthe socio-economic program is the file of available reports furnished to theevaluation team. Meetings were also scheduled with researchers at IAV and

with MM to follow-up on the reports and to find an explanation for
 
apparent gaps in the time table for preparing reports and initiating sched­uled activities. Some discrepancies were noted in the explanation provided
by IAV versus MIAC/INR staff, particularly on the extent of their col­
laboration and contribution to research. 
 An effort was made to investigatepossible problems by relying on other contacts ii Morocco that were
associated with the twc organizations. 

2. Progress towards achievement of goal and purpose 

Information obtained by the evaluation team from reports prepared by IAVand from communication with INRk4IIAC research staff and IAV staff indicates 
that the socio-economic research program of IAV has not, to date, been
effective in guiding agronomic research at the Aridoculture Center orproviding a basis for an effective extension program. In addition, the 
program has not yet reached the collaborative stage. The socio-economic 
program of DDR is being strengthened, at least in regard to improving the 
level of collaboration between IAV and INRA/MII scientists at theAridoculture Center and in establishing an outreach extension information 
center at Settat called PCenter de Conjoncture". IAV has employed four
technicians from DPA at the level of inge'nieur d'application and adjoint 
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technique that are posted at the Aridoculture Center. DDR is in the process
of recruiting a leader for this group of technicians with a strong agronomic
and farming systems background. It is reported that the four technicians at 
Settat are currently continuing to monitor socio-economic data on the 48­
farm sample in the Chaouia Region and aie also attempting to extend research 
to members of their farm sample by establishing on farm demonstration 
trials. Even so, it appeared to the Evaluation Team that the DOR is not in 
tune with the needs of the agronomic researchers. 

The concept of establishing a %antrede Conjoncture" to serve as a 
prototype for modifying the existing CT extension system could serve a very
useful purpose if successful. However, the:e is little evidence that 
progress is being made in this regard or that DR has the capability to 
accomplish the task. The present staff of technicians is also not capable
of interpreting and applying agronomic research results from the 
Aridoculture Center without strong technical backup. As indicated above, 
the rest of the socio-economic research program operated by IAV since 1978 
has not achieved its goal and purpose due to a probable combination of lack 
of leadership and appropriate training, plus failure of FaAC and DR to 
collaborate in applying findings to research. 

A separate socio-economic research program was established in 1984-85 at 
Settat with a YAC sociologist and agricultural economist to work in the 
Abda area. The IaC sociologist has produced some reports on farm surveys 
and has collaborated with other technical scientists to provide a useful 
contribution to the socio-economic research program. The agricultural 
economist is understood to be doing a farmer survey with a sampling
technique that should produce useful results; however, no data have been 
assembled to allow an evaluation of the results. 

3. Performance and Problems
 

The institution, lAV has made rapid progress in achieving status as a 
well qualified university in general with a relatively young staff having 
strong academic training. However, there appear to be some major deficien­
cies in the research capability of the IAV department charged with providing 
the socio-economic input to the INRA/MIAC research program. The research 
technique followed in the program from the beginning was to periodically 
send out a team of interviewers from Rabat to complete a questionnaire on 
the socio-economic structure of farms in a sample area. The reported
selection of the original sample appears to be somewhat arbitrary in rela­
tion to use of good sampling procedures. A considerable amount of data have 
been collected since 1978; however, they are largely of a descriptive nature 
and not properly organized for quantitative analysis. Some tables prepared
by DDR from the data for reports to USAID are incomplete, indicating some 
problems in the survey that were never corrected. The death of Dr. Pascon 
and another senior member of the DR staff in 1985 caused a major setback to 
DR capability and there is little hope of improvement in the work effort 
until a new effective leader is found. The present research staff of DR 
currently lacks basic skills in quantitative methods of research and.survey

techniques as well as leadership. -The funding support by USAID and experi­
ence in socio-economic research since 1978 has not developed a discernible 
improvement in institutional capability of the DDR staff as they have 
continued to follow the same survey approach to gathering data that was 
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started in 1978. The provision of micro computers to evaluate data will not 
correct the problem if the staff does not learn how to apply new quantita­
tive techniques to improve their analysis of survey data. Sowe problems in 
collaboration between MIAC and DOR were also detected that may have 
prevented achievement of goal and purpose. 

The newly organized socio-economic program of MIAC has not yet resulted 
in sufficient data to allow an evaluation of program performance (17). The 
sociologist appears to have a good rapport with other scientists and is 
activity engaged in collaborative. The agricultural economist has begun to 
do some collaborative work end together with a PT presented a paper at the 
International Wheat Conference held in Rabat in May. An Agricultural
Economics Panel (17) has reviewed the agricultural economics component of 
the Project and has helped in providing a research focus and in setting
priorities. A major weakness of the MIAC socio-economics research program
is that there is no provision made to train other Moroccans in the research 
techniques used. This problem should be corrected when additional partici­
pants are provided by INA. 

F. Institution Building and Research Management 

The DAMP was designed essentially as an institution building project.
As such, it has two major components, physical and human. The physical
comoneft includes, but is not limited to the building, laboratories, field
stations, equipment and supplies essential for project success. The human 
cmonent includes professional, technical, administrative and support
personnel who are involved with the project. The importance of the physical
component is recognized, but it is the human component that "drives the 
machine" and upon which success is dependent. Competent, imaginative and 
stimulated people can progress even with less than optimum physical
facilities. However, the best of facilities can produce no valuable results 
without the huzran component. 

1. Validity of the log frame 

a. Inputs 

(1) Generally satisfactory progress has been made by the GOM in 
providing the required physical structures. Facilities which have been 
completed at the Aridoculture Center include an office/administration build­
ing, laboratory and technical office buildings, soil and plant sample
processing facility and a head house for the greenhouses. 

Despite the progress in construction of buildings for offices 
and laboratories, space remains critical at the Aridoculture Center. In 
many cases, two or more professionals share an office. This practice
frequently interferes with the concentration required for research planning
and analysis. 

It is the understanding of the team that the Aridoculture Center 
was developed to accomodate the INSA and MIAC staff directly involved with 
the DMUP. However, some offices and laboratory space are occupied by
others (Appendix J, Figure 1). The difficulty of finding office space in 
Settat is recognized. The space requirements of the INRA/UA staff should 
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be addressed in order not to disrupt the primary function of the
 
Aridoculture Center.
 

(2) Six prefabricated greenhouses are on the dock in
 
Casablanca. The greenhouses will be brought to the Aridoculture Center and
 
assembled following construction of foundations, utilities, and floors by

the MM. The delay in greenhouse construction is the result of a misunder­
standing caused by a poorly worded statement in the Proag (1). Both the GOM
 
and MIAC interpreted the Proag as placing full responsibility for the
 
greenhouses, including necessary foundations and floors, on MIAC. However,

USAID/Rabat has a policy of "no bricks or mortar." Thus, completion of the
 
greenhouses is delayed until the Gem can complete the architectural and 
funding procedures. Based upon present estimates, the greenhouses will not
 
be completed until the winter of 1986-87, resulting in the loss of use of
 
those critical facilities.
 

(3) Mechanization facilities have been developed at the Sidi El 
Aydi Station by remodeling and modifying old buildings on site. Included 
are machine shops, a fabrication shop, a carpenter shop and limited ( 'fice 
space. Funds have been allocateJ by the GCM for construction of an 
additional building during the summer of 1986. This structure will provide
 
space for woodworking, sheet metal, welding and forge fabrication and will
 
be primarily a research facility. 

(4) MIAC is progressing satisfactorily with the development and 
equipping of scientific laboratories and research facilities. For the most 
part, scientific and analytical equipment has been installed and the labora­
tories appear to be well equipped. 

(5) The need for, and importance of, adequate and well equipped
labs is recognized. Some laboratory research is necessary to support field 
research. At this stage of project activities, many participant trainees 
are utilizing laboratory space to conduct dissertation research. This 
research may be more fundamental than that which will be necessary upon
completion of the dissertation. Care must be exercised to assure the con­
tinuation of an.applied research focus and not allow the well equipped labs 
and highly trained scientists to divert undue attention to research that is 
not focused on production problems. The fact that this is an applied
research project with a primary purpose of assisting agricultural develop­
ment and increasing dryland crop yields should be kept clearly in mind.
 

(6) The GOM provides land facilities for five research station 
areas away from the Aridoculture Center. These five stations, Sidi El Aydi,
Jemna Shaim, Tessaout, Annoceur and Guich provide research opportunities
under varying soil and moisture combinations, thuas permitting research to be 
conducted in the major ecological zones within the scope of the Aridoculture
 
Center. The station Ain N'Zigh surrounding the Aridoculture Center is of 
little value for field research due to soil heterogeniety.
 

Sidi El Aydi and Jena Shaim are the main research stations 
utilized by the research staff. All researchers have work at Sidi El Aydi
and an estimated 90 percent have work at Jemna Shaim. Presently research is 
limited at the Tessaout Station. The Annoceur Station was to be used as a 
summer season cereal breeding nursery but is not being used as irrigation 
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water is not available. Work at the ouich Station is limited to components

of the cereal breeding program.
 

In addition to the research stations, a considerable amount of
 
research is conducted on-farm through cooperation with farmers, the DPAs and
 
CIs. On-farm research is important as it allows the researchers to conduct
 
field trials under a broad range of environmental conditions.
 

(7) The human element is essential to the development, function 
and sustainability of an institution. Contributions to the human component

of the institutions building process have 
been made 	 by both 001 and MIAC. 
These contributions will continue to some degree throughout the life of the

project. The project is intended to establish a Moroccan institution,
 
staffed, managed and operated by trained and competent Moroccans. If the

institution is to persist it must rest firmly on a Moroccan foundation with
 
a Moroccan scientific, adadnistrative and support staff and be accepted and
 
supported by the GO1.
 

(8) According to the Proag (1) the GOM through INRA, was to 
provide 32 Moroccans for graduate level training in U.S. Universities.
 
Details of the participant training functions are presented in Section V, A,
 
1, b of this report.
 

The 26 participants being trained is six less than planned

(Table 1). This shortage is the result of a hiring freeze by the AM. All
 
participant trainees are employees 
 of INRA and must have two years experi­
ence prior to being nominated as a trainee.
 

(9) Plans were to provide short-term training for up to 200
 
Moroccans (Appendix J, Table 5). To date, 28 Moroccans have 
 completed
short-term training and six are still in training. Short-term training to 
date has included grain storage, soils and forages, field station 
management, administration, data analysis, cereal breeding, plant protection
and professional development. Thirty eight Moroccans have also received 
English language training (Appendix J, Table 5). 

Table 1. 	 SUMMARY OF ALL PARTICIAP2T TRAINING PROVIDED BY THE PRWECT 
(Through March 31, 1986) 

Course Work
Level Number Persons Person Months Completed In Progress 

Planned Actual Planned Actual # # 

Ph.D. 	 17* 379 9 8 
32 

H.S. 	 9 172 7 2 
Up to 

Short-term 200 28 64.5 22 6 
English Lg. 38 299 38 -

TOTAL 	 92 914.5 76 is 
*Does not include Berrada since he was not originally on this contract. 
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Short-term training of professional,, as well as technical, staff 
is essential to the development, functioning and sustainability of the 
Aridoculture Center. It is desirable to keep professionals in contact with 
other professionals, keep them up to date with scientific develoIents and 
theory and provide technicians with state-of-the-art technical developments,
methods and procedures critical to the function of the Aridoculture Center 
and related experiment stations. 

Short-term training will continue as needs arise and trainees
 
are identified. However, the plan for providing short-term training for 200
 
Moroccans will not be realized within the scope of PACD (Table 1).
 

(10) The GCO and INRA should be comnended for the high quality
and competence of the Moroccans selected as trainees. Generally, they are
 
hIghly motivated, intelligent and ccutitted to the Aridoculture Center and
 
to the development of agriculture in Morocco. It is logical to assume that
 
the burden of operation and long-term success of the Aridoculture Center and
 
all that it represents will fall on the shoulders of these people. They
will be responsible for providing the direction and thrust of agriculture
research of the Center and conducting the scientific research which will 
provide the basis for agricultural development and increased production. If 
this is to happen, this staff must be retained and provided with a work 
environment in which they can grow professionally and be equitably compen­
sated for their contributions. 

(11) Lengthy discussions with participant trainees revealed two
 
factors for which they have concern and which appear to be diverting energy

from their research. These are related to the awarding of the doctorate 
level degree and perceiveO 4nequities in compensation.
 

It is understood by USAID/Rabat and YIAC that the doctorate 
level participant trainees will do course work in the U.S., complete
dissertation research in Morocco, defend their dissertation and be awarded a 
Doctor of Science from lAV. Subsequent to receiving the Doctorate from IAV 
trainees are to be provided a research grant to allow travel to the U.S. 
university to prepare the dissertation research for publication in appro­
priate scientific journals. It was reported that some U.S. universities 
will permit the trainee to defend the dissertation and be awarded the Ph.D. 
degree subsequent to having received the Doctor of Science from IAV. These 
procedures were presonted in the mid-term Review Supporting Documents (10).
While this may be a firm and established fact as far as USAID/Rabat and mIAC 
are concerned, it is not clearly stated in either Amendment 3 of the Project
Paper (4) or the Proag (1). Doctorate-level trainees would all prefer to be 
awarded the Ph.D. degree by a U.S. university, either in lieu of or in 
addition to the Doctorate of Science. The problem of degree granting
procedures, perceived or actual, requires immediate resolution and explana­
tion to the trainees. Uncertainly concerning this issue is having an 
adverse impact on participant trainee performance. 

The M.S. trainees, like the doctorate trainees, complete their 
course work at a U.S. university and the thesis research in Morocco. 
However, these students will then return to the U.S. to present the thesis 
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and receive the M.S. degree. A potential problem exists if any of these
trainees are subsequently selected for doctorate level training. It is now 
a policy of lAV not to accept doctorate level candidates unless they have
received the .S. level training (Ing. d'Etat) or completed third cycleexaminations at lAy. In essence, this policy refuses to recognize the M.S. 
earned in a U.S. university.
 

1AV is also receiving institutional support from USAID. This
 
support is intended, in part, to strengthen the university and assist it 
 in

developing a strong graduate program. Recognizing the intent and the
 
critical need for cooperation between INRA and IAV, both of which are within
AM, and the accepted quality of the M.S. degree from a U.S. university


the position of IkV appears obdurate. If continued, the policy may well

have adverse impacts on both INRA and IAV and detract from their long-term
contributions to agricultural development in Morocco. 

(12) The second factor causing concern among INRA participant

trainees has to do with perceived equitable and expected compensation. he
INM participant trainees stated categorically that their net incom (annual
salary plus prim) is 30 to 40 percent less than others with equal educa­
tion, training and experience in VAM and IAV. In addition they stated that
assistance with housing was offered by IORA as incentive for Movingan
Settat. Discussions with participant trainees reveal 

to 
that concern for just

compensation is detracting from the level of effort at the Aridoculture 
Center. It appears likely that, if this issue is not equitably resolved,
the INRA staff presently tt the Aridoculture Center will seek other
employment upon completion of their academic training. If this should
happen it would represent a real set-back for the institution and a major
segment of INPA research capability would be lost. 

It is understood that proposals for new statutes to correct this
problem have been developed by 1NRA and forwarded to the HM. The status 
of the proposal is unknown to the evaluation team. 

Tn view of information provided to the team it is clear that the
GOt has Leen unable to increase available budget funds for salaries and
salaries in INPA do not appear to be competitive with private enterprise or 
even other mnits within MARA. Thus, the assumption of the log frame in this
regard lacks validity (Appendix B). While to date all trainees have
returned to work on the project, indications are they will not stay unless 
compensation equivalency is reached. 

MIAC is contributing significantly to the human component of the
institution building process. MWLresearch staff is conducting research,
developing information, and training INRA participant trainees. It is
assisting with the development of a solid base of research results and with
the training of INPA staff which will provide the foundation of a functional 
Aridoculture Center. 

(13) At this time KIAC has 14 full time professional staff
providing assistance to INRA. The TA staff research is working in the
following disciplinary areas: agricultural engineering and mechanization,
cereals, forages, plant protection, socio-economics, soil science and
administration. There are an additional four people providing support to 
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the VaVOA team in facilities operation and maintenance, the Technical
Reference Center, the Coeumter Center and Soil Chemistry and Laboratory
development (Appendix K, Table 6). 

To date, MI has provided about 45 of the approximately 100
 
person years of technical assistance called for in the Proag (1). The
planned level of TA input is about on schedule and should be realized within 
the planned PACD. 

According to the two Scientific Panel Reviews (14) (15), the
research program is generally addressing the correct topics iod is making

acceptable progress. Research results were limited during 
the first four 
years of the project as a result of drought and project start-up problems. 

The progress now being made in field and laboratory research isreflected in the number of activities being conducted in 1985-86 as compared
to past years. Research activities for the 1985-86 cropping season are over2.5 times greater than in 1984-85, which in turn was triple that of the

1983-84 season. There are over 90 research activities in place this year,

as compared to less than 10 in 1983-84 (Appendix J, Figure 2).
 

In addition to conducting research, MI staff is providing on­
the-job training and advice to INRA participant trainees and serving ongraduate committees. The level of technical assistance being provided by
MIAC staff in the disciplines covered is generally of high quality.
 

(14) In addition to the long-term technical assistance, lIAC isalso to provide approximately 13 person years of short-term assistance. Theshort-term assistance is to advise participant trainees in conducting theirdissertation research in-country and to resolve specific project needs (1).According to the information provided, MIAC has now utilized in excess of
six person years of short-term consultants (Appendix 9, Table 11).

Consultant time has been utilized for all subject matter 
areas provided by
MIAC. However, in excess of 30 percent of consultant time has been for

administrative service (Appendix K, Table 11). While the importance ofsound planning and administrative support in the institution building
process is recognized, this appears to be an inordinate amount of resources
for that activity. The project is now functioning reasonably well and
proportionately less administrative consultant time should be required
between now and the PACD. The small amount of consultant time devoted to
food legumes is also noted (Appendix K, Tables 10, 11). Considering the
importance of food legumes in area and thatthe project one Moroccan is
carrying the burden of food legume work without long-term technical
assistance, additional consultant support to this phase of the program
should be provided. 

(15) The Evaluation Team did not attempt a detailed budget
analysis. However, according to information provided ?IAC spending is about 
on track across major budget categories. Through March 1986, $10,048,785 or44 percent of the $22,935,491 budgeted had been spent (Appendix J, Tables 1,
2).
 

The team was unable to obtain complete informatin regarding GcMcontributions to the project. However, we were provided a budget sumary 
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for the years 1984, 85, 86 and salary information for INRA staff at Settat,
in N'Zigh and Sidi El Aydi (Appendix J, Table 3). Exclusive of salaries,

the INMA operations budget expenditures for the years 1984, 85, 86 totaled

DH 4,287,460. Salaries plus bonus 
 for INRA staff at the three locations
mentioned above for 1984 and 85 totaled DHI 4,326,187 (Appendix 3, Table 4). 

While the 0CM has been able to meet major project comnitments,
there have been problems of budget shortages or cash flow .n several
instances. In some cases MIAC is paying .perating costs (including gaso­
line, diesel fuel, technician and field ,.abor wages and travel expenses) 
 to

keep the project going and prevent disruption of critical research

activities. The team did not determine the amount of these MAC
 
expenditures.
 

b. Outputs 

(1) The institution building aspects of the project have been
significant despite drought and start-up problems. Major building compo­
nents have been completed at the Aridoculture Center. Laboratory equipment

is mostly in place and laboratories are being utilized by INRA and MIAC

research staff. INRA research staff, consisting of nine doctorate and eight
M.S. level candidates and 12 MIAC scientists, are conducting research at the
Aridoculture Center, three satellite research stations (Sidi El Aydi and

Jema Shaim and Tessaout) and on selected farms. INRA and MAC research
 
staffs are working together closely as the participant trainees move from
 
the role of trainee toward the position of fully qualified research
 
scientists. Researchers are supported by 12 field and laboratory tech­
nicians. However, technician support is inadequate. While some technicians
 
are well trained and motivated, others are technically unqualified and lack

the discipline and motivation desired to function effectively in a research
 
environment. 

(2) The Aridoculture Center is linked to six INRA research 
stations; in N'Zigh, Sidi El Aydi, Jena Shaim, Tessaout, Annoceur and
Guich. Annoceur, which is to be used as a sumer plant breeding nursery is 
not being used due to a lack of irrigation water. In addition, minimal
research is carried out at Tessaout by Aridoculture Center staff. The
magnitude of the research being conducted on the research stations, in the 
laboratories, and on farms is considerable and, according to the Scientific
Panel reviews (14) and (15) generally appropriate to solving agriculture
production problems in Morocco. 

(3) An additional indication that the Aridoculture Center is
maturing as an institution is the establishment of contacts and linkages
with other outside institutions. These include ICARDA, CIMMYT, ISNAR,
ANAID, USDA, SR,/CRSP, 1AV and FAO. These linkages provide for the exchange
of information and allow the Aridoculture Center to take advantage of the
skilled and experienced staff at these institutions. Strong administrative 
support is provided by the MIAC team leader and support staff. The INPA
staff functions under the administrative direction of the INRA Project
Director who also serves as the Settat Regional Center director. 

(4) In order to optimize the institution building aspects of the
project, the NIAC Team Leader and INRA Project Director should work in close 
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concert. Problem identif.ettion, research priorities, annual work plans and 
guidance of the Aridoculture Center activities should be the result of close 
collaboration. The Ir project director, functioning as a counterpart to 
the MIAC team leader, should capitalize on the opportunity to learn about 
research station development, operation and management. Observations of the 
evaluation team were that cooperation was less than optimal for effective 
Aridoculture Center management. The ability of the Aridoculture Center to 
stand alone and function effectively following the departure of the MIAc 
Team will be dependent upon strong and capable leadership. INA should make 
every effort to assure that such leadership is developed and in place before 
the project ends.
 

c. Assumptions
 

(1) The assumptions that the project would develop diverse 
research program that would be integrated into the farming system is
 
generally valid (Appendix B), with some exceptions. Diverse research 
programs are being integrated, as the interdisciplinary nature of the 
research effort is recognized. This aspect should become more evident as 
the research program moves from an emphasis on dissertation research to 
addressing a broader range of research needs in the project area. The MAC 
staff recognizes the need for integrated research and is making a concerted
 
effort to instill this philosophy in the minds of the participant trainees
 
with whom they work.
 

(2) The INRA research staff studied improved research and 
research assessment methods during their training in U.S. universities and 
through their association with MIAC advisors and staff in Morocco. In the 
long-run the validity of this assumption will depend upon whether the INRA 
staff continue to critically evaluate agricultural research needs in the 
project area and to develop research designed to meet those needs. 

(3) The GOM continues to recognize the importance of rainfed 
agriculture production to the economic well being of the farpers in the 
region and to the nation. Within its means it continues to support research 
efforts at the Aridoculture Center and has met major GOZ project responsi­
bilities. The GOM has not maintained competitive salary levels for the INRA 
staff. The Evaluation Team was made aware of significant salary and other 
compensation discrepancies which are of concern to participant trainees. If 
the trained research staff is to be retained at the Aridoculture Center 
after the trainees receive their graduate degrees, the problem must be
 
resolved. In our judgement, the problem is significant and is having an 
adverse affect on research activities at the Aridoculture Center.
 

2. Progress Toward Achievement of Goal and Purpose
 

a. Goal 

The project goal (Appendix B) is to increase basic food production

in order to meet the needs of Morocco's fast growing population; and improve
income of traditional small dryland farmers.
 

Progress has been made toward attainment of the project goal, but, 
at this time, it is not reflecteJ in increased food production for Moroccan 
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farmers. New technologies are being developed on research stations and
through on farm trials. However, sufficient data are not available to 
assess research results or to determine if the technologies being developed
are economically viable or socially acceptable. The socio-economic compo­
nent o the MIAC staff is developing information which should provide
guidance concerning the acceptability of new technologies. 

b. Purpose 

The project purpose (Appendix B) is to establish an applied

agronomic research program which will adant 
existing technology to local
conditions in order to increase the productivity of the dryland farmers,

train adequate Moroccan 
 staff to operate the program and transmit the
results to farmers, and develop a program whereby suitable farming equipment
can be made accessible to small farmers and to establish a collaborative
socio-economic research program with INRA and IAV that will give a better
understanding of the behavior of the dryland farmers and thus provide a 
basis for reflective extension programs. 

(1) Progress toward achievement of project purpose has been
considerable and is discussed in more detail in sections V-AB,C,D and E.

These achievements have 
contributed to the development of the research
institution represented by the Aridoculture Center, its related facilities
and activities. Technology is being developed and evaluated under local
ronditions, a Moroccan staff is being trained, farming equipment is being
developed. The contribution of DOR to the latter item to the research 
program of the Aridoculture Center is questionable and the IC sociologist
and Agricultural Economist have no INRh counterparts. 

(2) Other GOM agencies such as the Extension Service and
Parastatals are interested in the Center and express a willingness tocooperate. More active cooperation will become evident as additional
information and technology is developed by the Aridoculture Center. 

In view of the short time period during which it has been
possible to collect field research data, the project has made satisfactory 
progress toward attainment of project purpose. 

3. Performance and Problems 

a. MIAC 

Following a slow start resulting from drought and start-up problemson the part of all parties involved, MW is now performing well and moving
the project forward vigorously and deliberately. MIAC has all agronomic
technical assistance positions filled with Ph.D. level researchers. This
staff is involved with research and is providing guidance and counsel
participant trainees. 

to 
In addition, it is moving ahead with the development

of a Technical Reference Center and a Computer Center. These two facilities 
are staffed by local hire American staff without Moroccan counterparts. In
view of the long-term importance of these facilities, this situation should 
be rectified. 
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IlIAC has assigned a senior staff member (a cereal breeder) to theposition of Research Coordinator. Be is providing guidance to the overall
research program, expediting efforts to institutionalize integrated research
procedures and providing mature counsel to participant trainees. This has
removed part of the burden or the MIAC Team Leader and has allowed him more
tim for overall project management and administrative duties. However, it
has reduced the input to cereal breeding. 

b. IIAC and INR share responsibilities for project managementthrough the IMAC Team Leader and INiM Project Director. Both appear to be

hard working and committed to the project. However, due 
to work pressures,management style or other factors, to bethere appears a less that desired
 
direct collaboration between these individuals. 
 This problem is evident in space allocations, research work plan development, budgeting, operational
matters, utilization of technicians and in other areas. MIAC is to becommended for the strong leadership provided by the Team Leader. INh

should give guidance to the Project Director to methods
as for assuring a 
more effective collegial and professional relationship between these 
positions which are critical to project success. 

c. KIAC and INRM share responsibility for the educational program
of participant trainees. The issue concerning awarding of the Doctorate
degree discussed above requires early resolution. Responsible parties fromINA, IMIAC, IAV and USAID should meet with the participant trainees and
provide, in writing, a clear policy statement. 

d. DOR and USAID/abat 

In the judgement of the Evaluation Team contributions of DDR to theresearch project have been minimal. The activities of DDR are carried out
under a MW between USAID/Rabat and DD/IVAV (5). The minimal contributions
of DR appear to be, in part, a function of the low level of guidance and
monitoring of DDR activities by USAID/Rabat. A leadership vacuum has

existed at DDR since the death of the Director in 1985 and the research

activities have suffered. Contribution of DDR to the project may have been
greater with additional 
direction by USAID/Rabat and further clarification 
of expectations. 

e. MIAC/UNL project backstop and support 

Subsequent to the field review in Morocco the Evaluation Team
visited the UM to meet hUL and MIAC administrative personnel, faculty andstaff and to discuss project support facilities, procedures and L.tivities.
Project backstop and coordination at NIAC//UL is headed by a Project
Coordinator and Assistant Coordinator with a capable three person support
staff. Office space is provided in the agroncry building (Kiem Hall) whichplaces the support staff in daily contact with UNL Institute of Agricultural
and Natural Resources (IANR) faculty. 

The Coordinating Office appeared to be well equipped and staffed toprovide all necessary services to the field mission in Morocco. The
Coordinating Officer has responsibility for staff recruitment (long- and
short-term); staff orientation, travel arrangements, purchasing, shipping,
budgeting and accounting. Following a review cf facilities and procedures 
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it is the judgement of the Evaluation Team that these responsibilities are 
being handled expeditiously. 

There is ample evidence of the strong administrative support, ofboth MIX and tNL, for the project. The WL-Vice Chancellor, UM Dean and
Director of International Programs and MIAC Executive Director were

available to the Evalumtion Team, participated in discussions and voiced
 
their continuing support for the project.
 

The Project Coordinator is supported by a Project Administrative
Advisory Council consisting of the Heads of the Agronomy and Agricultural

Economics Departments and the Dean and Director of Agricultural Research.

This Advisory Council meets regularly with the Project Coordinator to
provide advice and counsel. In addition, the Advisory Council, MWA Board
and tUL administrative officials have visited the project in Morocco to gain
first hand knowledge of the project and to better understand the conditions 
under which the field staff is working. 

There is some evidence that UN, and other MIAC universities, have 
not yet completely resolved the issues concerning staff evaluation,
promotion and tenure of members of their faculties serving overseas or
desiring to serve overseas. Administrative staff indicated these issues
 
were being addressed and credit 
for overseas work is fully recognized infaculty review, promotion and tenure procedures. However, discussions with 
some faculty members indicated that in their opinion the issues were not
resolved and that for the sake of their professional careers they were

reluctant to take an overseas assignment. This problem is not urque with
MIAC. It is a problem that tends to plague many universities that are
involved in international development programs. It appears that ULL and
MIAC are addressing the problem. However, the administrative support, inregards to promotion and tenure for the faculty serving overseas should be

better articulated and demonstrated.
 

In the opinion of the Evaluation Team, all considered,MIAC and ENL 
are doing a good job of providing backstop and support to the field mission. 

4. Capability of GOI to Support Broader Program Focus 

a. Manpower requirements 

A program broadened to encompass anticipated needs of the
Aridoculture Center would require the addition of four to rix additional
Moroccan researchers for discipline and comodity programs and appropriate
support staff plus additional staff for on farm research. Subject matter 
areas to be considered include; animal science and production, agriculture
economics, agroclimatology and agriculture Engineering. However, according
to ISNAR there is a critical shortage of qualified scientist in INM (32).
It is apparent that the Moroccan selection system is capabe of providing
capable people as participant trainees and potential researchers. Following
the lifting of the preseat hiring freeze in MAR, sufficient participant
trainee candidates should be available. The apparent restrictions on hiring
of technicians to support research staff should be reviewed. 
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Technician support is essential if a professionally trained researcheri 
is to utilize his/her time and talents effectively. There are now 13 MIAC 
researchers (Appendix K, Tables 6 and 7). According to information provide 
to the Evaluation Team there are 12 technicians assigned to support the 
needs of the 30 research scientists. This is less than one-half technician 
per researcher. Even allowing for sharing of technicians among researchers 
this is considered to be woefully inadequate. 

There appears to be some discrepancy between information presented
above and that provided by the INRh Regional Office. Information from whic 
Appendix J, Table 2, was derived listed 31 technicians attached to the 
Regional Center in support of the Aridoculture Center. Our field observa­
tions and discussions with INRA and MIAC scientists confirmed that only 12 
technicians were available to support their research iwork. This discrepan.
should be resolved and efforts made to make adequate technician assistance 
available to optimize the effectiveness of project research staff. 

In the judgement of the evaluation team, Morocco has an adequate
supply of capable people that could be trained to met foreceeable manpower
requirements of a broadened program. The manpower would have to be traine 
and integrated into the project over - tiv.e frame of five to ten years. 

b. Management structure of INRA 

(1) Except in the case of the Aridoculture Center, managemen
is from the top down and national protocols are formulated in Rabat and 
forwarded to the Regional Centers for implementation. Budgets are developee
in Rabat and funds are then allocated to field locations, often following
considerable delay. This results in operational problems at the field 
level. Research priorities set in Rabat may not address important
production problems at regional levels. If the concept of management by
objectives, suggested by ISNAR (32), was adapted and implemented, resources 
at the national level could be more effectively applied to agricultural
development problems. In order to integrate management by objective into 
the INRA research program technical assistance would be required from a 
skilled and experienced person assigned to the central INRA staff in Rabat. 

(2) The Aridoculture Center is a part of INRA and the Morocci 
component is dependent upon funding from INRA in Rabat. However, research 
plans and budget proposals are developed by Moroccan and MIAC staff at the 
Aridoculture Center. This helps to assure that research efforts and the 
limited financial resources are directed to finding solutions for agricul­
ture production problems in the geographic area for which the Center is 
responsible. The Aridoculture Center is a part of INRA and as such is an 
integral part of the national research effort. Thus, it is essential that 
Center research fall within national priorities and that close collaboration 
exists among all Moroccan research units. 

(3) Research at the Aridoculture Center should be directed 
strongly to solving the agricultural production problems and development in 
the 250-450 mm precipitation zone. The research effort should be problem
oriented, rather than subject matter discipline oriented. This process
would fit well within the concept of management by objectives as espoused by
IMA. However, it will be necessary to clearly define objectives directly 

43
 



applicable to agricultural development, some of which may not be the mst
attractive to staff now interested primarily in scientific research. As 
pointed out in the Scientific Panel Review (14) research appropriate to the
region and conducted at the Center should be good science though it iseven 

not of a fundamental nature.
 

c. Financial resources of G0: The G is undergoing a financial 
crisis. Despite this problem it to meet its majorhas managed financial
obligations to the project. Within the context of its presently limited 
financial status the GM appears to be committed to the project. The need 
for a strong applied research program to guide agricultural development is
recognized. Within this context, it appears that the 0O could make
available additional financial resources for modest program expansions. 

VI. IMDIFIMTIOMS WIHI1N PRE~MT LOP 

A. Agronomy and Soil Science 

1. ICAM recently assigned a cereal breeder to the National Cereals 
Program,, in Rabat. MIAC, INA and USAID should review the need for a Senior 
Plant Breeder posted in Rabat following the completion of the current 
incumbents contract.
 

2. INRA and K= should begin planning for an extensive soil testing 
program which when initiated will be based on knowledge and data obtained
 
during the current soil test calibrations studies. Planning should be done

jointly by INRA, DPA, and USAID.
WIAC Items which should be discussed and
agreed upon include: how the program should be organized; administrated and
financed where the testing will be done; facilities and equipment needed and
estimated costs; who will be responsible for maintaining the quality of the 
tests performed and fertilizer recommendations made; personnel requirements;
who will train personnel and responsibilities for maintenance and repair of 
equipment. Consideration should also be given to the adequacy of the 
fertilizer distribution systems to farmers. 

3. Arrangements should be made to complete the soil surveys required
for soil fertility research and soil test calibrations. Priority for sur­
veys should be given to the better rainfall areas, and if adequate resources 
are available, reconnaissance type soil surveys of the drier areas and areas 
of rough topography might be useful for chariecterizing the different kinds
of range and pasture lands and identify the limited areas of soils suitable 
for planted crops. 

4. Cereals and food legumes are. critical to meeting food demands of the
Moroccan population. 2hese crops are now infested with numerous diseases 
which reduce yields and result in economic losses to the farmers and the
nation. A long-term senior Plant Pathologist is needed to provide scien­
tific support, leadership and direction to the plant pathology component of 
the project. The plant pathologist should provide technical assistance 
across all crops being utilized in the research program. 
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5. Food legumes are important food sources within the project area.
 
The food legume research is now being conducted by one participant trainee

with no long-term technical assistance and limited short-term consultant

input. Under the circumstances the trainee is doing an excellent job.
However, he needs help to meet the needs of the project and the nation. 
Long-term food legumes technical assistance should be I :ovided for this 
program as soon as it can be obtained. In the interim the program should be 
supported by short-term consultants who could review the work being done and 
offer advice and direction to the trainee.
 

B. Agricultural Engineering and Mechanization 

1. Continue the design, testing and evaluation of improved primary

tillage (seed land preparation) implements but broaden the inquiry to

include other non-inversion types of implements such as the chisel.
 

2. Give relatively high priority to the testing, evaluation and 
modification of imported seed drills which have fertilizer placement

features. These should include both medium size tractor-drawn and animal­
drawn implements. 

C. Livestock and Forage Program 

Additional socio-economics research is needed to guide future forage

research. Emphasis should be placed within the present LOP on completing

training of Moroccan participants so that they will be available to con­
tribute more effectively to the overall livestock forage program. Thepresent MIAC forage scientist is scheduled to return to the U.S. before 1988
(Appendix K. Table 8) and may need to be replaced to continue leadership of 
the livestock forage program. Given the above priorities and conditions, no
modifications of the present forage program are recowmended within the 
current LOP. However, the weed science group should consider extending the 
weed evaluation study to crops besides wheat. 

D. Farming Systems Research and Extension 

1. With respect to modifications during the PACD related to Farming
Systems and Extension, we suggest none unless the project is to be extended.
If project is to be extended, start with follow on activities and complete
as much as possible with resources available within the PACD. 

E. Institution Building and Research Management 

1. Implementation of the project is generally consistent with terms of
the Proag (1) and the contract with MIAC (10). Project outputs are occur­
ring at a pace that will allow most objectives to be reached within the
PACD. However there are opportunities for project modifications which would 
strengthen the project and move it farther toward achieving project purposes
(see Section VI-A, B,C, D, F). These modifications are consistent with 
present thrust of the project and are essentially strengthening of existing
weaknesses.
 

2. The research laboratories are generally well equipped with
scientific and analytical instruments. However, to keep them functioning 
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We are not making any judgement on the advisability of continuing
funding from USAID to lAV but are simply pointing out that, in our opinion,
this organization is not providing an acceptable socio-economic component to
the INRAAUAC project. There appears to be no doubt that XAV needs addi­
tional development of research capability in agricultural economics and 
rural sociology. The socio-economic program recently started by WIACis 
considered justified in view of the non performance of DDIF4AV in supplying
the socio-econoic component needed to guide the research effort of INRA and 
MIAC in the Dryland Agriculture Applied Research Project. However, there is 
an urgent need to begin training of Moroccan participants in socio-economics 
so that they can form part of the socio-economics team at Settat and benefit 
from the fact that a U.S. rural sociologist and agricultural economist are 
currently available to provide training. High priority should be placed on 
getting this training program started within the present LOP. 

VII. YMZDFO N AMTvTIES/PM EMNrSICN 

In order for the project to reach its goal and purpose, it will have to
 
be extended for a period of at least ten years. That amount of the.. time
 
will be required for the Aridoculture Center to mature and develop stature
 
based upon research results and their extension to farmers in the project
 
area. It 
 would also provide sufficient time for INRA research leadership to
develop and assume direction of the Aridoculture Center. Technical 
assistance would increase somewhat in the near term but would then be 
reduced and phase out during the last five years when only a cadre of TA 
would be retained to provide guidance and advice to the Moroccan staff. 

A. Agronomy (Appendix F..Table 4) 

1. The follow-on project should continue to develop cropping systems
using the best known technology to increase yields: including new
varieties, weed control, fertilizer use, improved tillage and cultural 
practices. The highly promising research on Hessian Fly resistant wheat 
varieties and varieties with higher yield potentials in years of limited
 
rainfall should be continued.
 

2. The forage research program should concentrate on improvement of the 
cereal rotation througn the introduction of forage legumes. Forage research 
in cooperation with the entire cereals research group will be necescary to 
evaluate the place of forages in the cropping system.
 

3. The next phase of the project should include a specific and clearly
defined thrust to get improved technology transferred to farms. Transfer of 
technology to farmers is more likely to happen if research scientists devote 
a portion of their time, say up to 20 percent, to extension or tasks 
directly related to extension. 

The kind of activities which would be considered as extension should 
include:
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a. Interpreting research results and preparation of extension 
mterials in cooperation with extension personnel for use by extension
 
services.
 

b. Assisting extension personnel in the installation and follow-up 

of an on-farm result demonstrations. 

c. Participation in extension field days. 

d. Participation in planning extension program. 

4. The suggested TA team composition and major areas of focus of their
 
research work for the period 1986-1997 is given in Appendix F, Table 4. 
Although it may be desirable to add additional specializations later, the 
following major disciplines are included; agronomy, soil science, agricul­
tural engineering, plant protection, and agro-methodology. The Phase out of 
long-term technical assistance in 1992 (Appendix F, Table 4) is based on the 
following assumptions: 

a. The remaining six long-term participants will be nominated in
 
1986 and coomence M.S. level study in 1987,
 

b. The graduate degree candidates now doing research on the 
project, or pursuing course work in the U.S., will complete the requirements
for degrees by 1989, and remain with the project. 

c. That after long-term technical assistance is phased out the 
project will continue to make available short-term consulting services for 
special studies, appraisals, or problem analysis as needed. 

d. That the weather in the project area will be generally favorable 
for crop production. 

5. Other considerations which figured in the construction of the 
proposed phase out schedule (Appendix F, Table 4) included; 

a. Long-term technical assistance should be terminated as soon as 
local staff are capable and qualified to plan and carry out research 
projects, and to interpret the results for use in extension programs. 

b. New technical assistance staff should be added in other 
disciplines only after Moroccan counterparts have returned to do their 
dissertation research. 

c. Technical assistance should continue for at least one year
beyond the date the graduate candidate completes his degree requirements.
There is a problem in the application of this criteria in that none of the 
candidates to date have completed degree requirements. 

6. It is recomeended that after the phase out of technical assistance,
the project continue until 1997 focussing on activities which will further 
strengthen the Aridoculture Center and its researclVextension program. 
Major lines of activity might include: 
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a. Continuation of a degree training activity to fill needs that 
may develop or the project matures
 

b. Develop or strengthen linkages between INRA, the Aridoculture
 
Center and U.S. Land Grant Universities through: support of sabbatical 
leave research programs of American professors, support of Moroccan 
researchers for one year research programs in the U.S. on problems ok joint
interest to the U.S. University and to the center, exchange of publications, 
and attendance at seminars in Morocco by U.S. scientists and in the U.S. by 
Moroccan agricultural scientists. 

c. Provision of short-term training to develop specific skills.
 

d. Arranging for attendance of Aridoculture scientists at
 
international seminars, professional meetings or conventions.
 

7. Plant Pathology
 

There is a need for a full time plant pathologist on the team to work
 
with the cereal breeder, cereal agronomist and food legumes agronomists.
 

8. Soil Science
 

a. Soil and Water Conservation: In view of the critical importance
of soil moisture throughout the project area, it is suggested that any 
project extension provide for a soil and water conservation component. The 
details of project components would be developed by the design team but the 
focus should be on-farm research on practices to increase moisture availa­
bility to crops. The particular research or demonstration undertaken will 
vary from place to place depending upon the nature of the soils, expected 
rainfall, vegetative cover, cropping history etc. For example the water 
harvesting and water diversion practices currently employed in the southern 
part of Morocco may have some applicability in parts of the project area. 

b. Soil Fertility
 

The principal focus of the soil fertility program will logically be the 
development and installation of a active soil testing and fertilizer 
recomendation program based on the results of the soil test calibration 
research now in progress. Planning for this program should have been 
largely performed during the remaining LOP. The project extension should 
provide the U.S. professional personnel required to implement the program,
 

B. Agricultural Engineering (Appendix F. Table 4)
 

1. Agricultural Implement Development: The priority focus of the 
Agricultural Engineering Section should be the development or adaptation of 
improved farm machinery for the medium and small farmers. It is likely that 
continuing research and testing will be required to develop improved 
primarily tillage and seeding implements, and that more than one set of 
implements will be needed to satisfy the requirements across the entire 
project because of differences in soil, cropping systems, rainfall patterns, 
etc. 
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Improved harvesting and threshing equipment both engine and animal­
powered for the medium and small farmer including designs for use on sloping
lands are needed and should be subjects of future research. 

2. Joint research and development programs between IMR and 1AV as well 
as graduate student participation in research on the project should be 
promoted. 

C. Livestock Forage Program 

Livestock should be given increased emphasis if the project is extended 
beyond 1988. Attention needs to be focused on the rationale for use of 
weedy fallow in cereal rotation, alternative methods of breaking the disease 
cycle with continuous cereal cropping, providing a replacement forage supply
for weedy fallow, imp:oving the forage nutrient composition of weedy fallow,
and applying economic analysis of alternatives to weedy fallow. An animal 
science component needs to be incorporated into the livestock forage program 
to evaluate such factors as palatability and animal rates of gain on 
alternative forage systems that are difficult to determine in laboratory
analysis. The interaction of animal diseases, management and nutrition 
should be investigated. 

Animal production in the study region is dependent on the use of cereal
 
straw, food legume crop residues and corn stalks which have relatively low
 
nutritive value. The livestock forage research program should give more 
consideration to the use of those roughages. Methods of treatment to 
enhaice nutrition, e.g., sodium hydroxide; better utilization of feed sup­
plements, e.g.-, poultry litter and molasses supplementationI supplementation
with protein or energy banks, e.g., and research on increaced yield of these 
roughages should be considered. Forage harvesting systems should be 
investigated. Additional Moroccans should be trained in forage production
and animal science. Although IAV has animal science research capability in 
Rabat some animal science capability should be developed in INRA to provide 
an effective interdisciplinary livestock-forage research team. 

Consideration should be given to use of the PMC facilities at El Jadida
for forage research trials by the INR 4 scientists group at Settat, 
particularly for forage research trials requiring irrigation.
 

Staffing in the forage group at the Center currently includes a U.S. 
scientist (Ph.D. in forage agronomy) and three Doctorate candidates Moro6-can 
participants (Appendix K, Table 13). There is a need to add an animal 
science component to the forage group because of the great importance of 
livestock in the region and interaction with cropping. Livestock are 
traditionally fed the weeds from cereal crops, as well as on crop residues, 
on fallow grazing and on corn thinnings. Animal performance is low due to 
problems of management and disease as well as poor nutrition. 

The proposed addition of an animal science component to the forage group
would include expatriate animal science/feed specialist and two Moroccan 
participants to be trained in this field. More support may be needed for 
extension work. It is possible than some animal science input could be 
obtained from IAV. However, it is considered desirable to develop this 
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capability within INPA at the Aridoculture Center to assure an 

interdisciplinary team research effort. 

D. Farming Systems Research and Extension 

1. Elaborate plans to increase farm level work (Appendix I# Items 1 and 
2) in order to further develop the systems approach to agricultural research 
and extension.
 

2. Implement the plans as soon as resources can be assigned to the
 
planned activity.
 

3. Develop the TRC to meet the needs of the on-farm research and the 
systems approach. Much of the material needed is found only in mimeographed
 
form and in miscellaneous publications which are not usually found in
 
libraries.
 

4. Continue the "Centre de Conjoncture" as an IAV activity only if IAV
 
will raise the technical level of the personnel, assure adequate leadership, 
and redirect program to improve effectiveness. 

5. Develop a training program for increasing capacity for on-farm
 
research and for improving technical capacity of Extension (Appendix I, Item 
2). 

6. Develop farming area research teams..
 

Within the present LOP a plan of strategy and general scope of work 
should be elaborated for further advancing the system approach. (Include
plans for organizing teams of farm level researchers. We have called these 
teams Farming Area Research Teams (Appendix I, Item 1). 

a. Considerations important in the establishment of farming area
 
research team include:
 

(1) Give needed specific attention to defined geographic
 
farming areas by assigning responsibility to a group (team) of capable
 
personnel. 

(2) Develop a capability that can respond to the area; the team
 
will know people of the region (farmers, extension agents, input suppliers,
governmental officials); the team will develop understanding of the region, 
as well as know the status of developnent of new possible technologies for 
their region. For example the team will be knowledgeable about a new wheat 
variety that isunder development by the wheat program. 

(3) Sharpen the focus with reference to region and client. 
Definition of the region and the resources assigned to it will influence the 
degree and intensity of the work. 

b. The plans for forming area teams must be in harmony with strategy

and general plans of work. Some of the important items that require 
attention when planning include: 
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(1) Identification of the specific farming area;, to be later 
delimited geographically. 

(2) Location of the teams within the farming areav. The team
does not require immediate access to an experiment station. They do need a
place to store tools and inputs. They need a location at which they can be
reached as easily as possible. Travel time should be minimized as much as

possible. They should be located in close proximity to the CTs.
 

c. Support for teams. Teams usually require a lot of supervision
by a research coordinator t6 be certain that there is collaboration and
coordination between Farming Area Team and Commodity and Discipline Teams. 

(1) Resources needed. The teams must be mobile; transportation
is important. They need equipent that is in agreement wieth current farming
practices; this may be available from farmers. They will require some
special equipment such as small plot equipment. They will need equipment
such as tape measures, scales, notebooks etc. Can (will) labor be arranged
through farmers, perhaps the farmers themselves or will the labor be
institutional labor assigned to the team. Team members should do most of 
the work themselves until they learn the process. The team mst give
consideration to the inputs that they will need, how they will be furnished
 
to them, how they will analyze their data, and will they need some help with
 
the analysis. 

(2) Moroccan vs. expatriate participation. The nature of thework will require mostly Moroccan personnelL Therefore the first thing to 
do during the life of the present LOP is to develop a work strategy and the 
work in a general way. 

d. Scheduling the Development 

Implementation of plans will require additional resources, especially
Moroccan personnel. They will also require training (Appendix I, 7tem 2).
Teams can be trained while working if there is adequate supervisirn. 

Since the Moroccan personnel component will be critical for development
of the thrust, and just when adequate personnel might be available the
scheduling is nothing much more than a guess, but it might look something
like this:
 

(1) 1986-87
 

Develop plans (strategy, resources needed, areas to be covered,
relationships with extension). Plan to establish two the followingteams 
year. 

(2) 1987-1988 Cropping season
 

Establish two teams (Teams A &B), perhaps one near a CT in 
Settat Province and another in Safi. 

Plan to establish a third team (Team C) the following year. 
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(3) 1988-1989
 

Establish one more team (Team C).
 

Make preliminary long-term plans based on experience to date. 

Make plans for an internal training course for on-farm work. 

(4) 1989-1990 Cropping season
 

Establish a training course that would function in collaboration 
with ,ream A and B (Appendix I, Item 2). 

Develop a long-term plan for the farm level work. 

(5) 1990-1995
 

Implement long-term plan for on-farm work. 

e. Estimates for Personnel for Farming Area Research Teams and 
Training Course
 

The following plan is for Moroccan personnel. Expatriate personnel 
would help with planning, and one would serve as Research Coordinator or 
Research Director. Discipline and comkodity program personnel, both 
expatriate and Moroccan personnel would collaborate and support, 
technically, the farming area research teams. 

(1) 1987-1988 cropping season.
 

Team leaders 2 
Other team members 8 

(2) 1988-1989 cropping season
 

Total team leaders 3 
Total other team members 12 

(3) 1989-90 cropping season
 

Total team leaders 3 
Total other team m=mbers 12 
Director training 1 
Trainees (Based on estimate of future needs) 

(4) After 1990
 

Expand the activities according to needs, as well as estimated 
opportunity for making contribution. Expansion may be brought about in 
different manners. For example geographic coverage by the Area Research 
Teams by increasing the area covered by a team by extending into adjacent 
areas and/or reducing the size of teams and re-grouping into a new team to 
cover a new area. 
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Avoid expansion without adequate resources, leadership andsupervision. 

By 1989-1990 there should have been enough experience gained to
make good estimates of expansion requirements. To start we have estimated
that each team should have a leader with four additional team members. The 
area that may be covered by one team should be estimated based on
experience. At the start each be ableteam member may to manage 10 simple

farm trials. The number might well increase to 15 or 20 as a team member

gains experience and if furnished with adequate assistance such as labor.
 

Organization and strategy should be adapted to local conditionsTherefore during the first few years of experience, attention should be
 
given to learning how best to proceed.
 

E. Institution Building and Research management 

1. Follow-on activities should be continued for an additional ten year
after PACM. The major thrust of follow-on project activities should con­
tribute to maturation of the Aridoculture Center as an institution and the

development of capable INRA research scientists. At the INRA level the
 
concept of management by objective should be strengthened to provide for
 more effective research planning, management and budgeting. Consideration
 
should be given to locating an additional person in the INRA Rabat office
that has experience and expertise in management by objective and in agri­
culture research management.
 

2. At the earliest possible time a capable and respected Moroccan
research Scientists should be installed as Director of the Aridoculture 
Center. To accomplish this two or three likely candidates from among the
 
present PTs should be identified by IM and the MlIAC Team Leader. 
 These
candidates should be "groomed" and evaluated as to their suitability for the

position. When a likely candidate is identified he should be assigned part

time as a counterpart to the Team Leader so that he can 
gain experience and

training in research station management. He should also be provided

additional short-term training in research management and budgeting in the 
U.S.
 

3. Follow-on activities should also include strengthening of the
Computer Center and the Technical Reference Center. Each of these facili­
ties requires the services of a qualified TA to provide guidance during
development of these facilities and training for Moroccan counterparts. Two 
moroccans should also be identified to receive long-term training in the 
U.S. in these subject matter areas. 

4. Use institutional management to extend project benefit 

a. A major objective of the project is to build Moroccan insti­tutions, first to serve and develop Moroccan agriculture of the project 
area, then extend its benefits to other areas.
 

To arrive at this broader impact some attention, in addition to the
technological focus, should be given to institutional management and admin­
istration. Otherwise the work pattern, and institutional changes 
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established in the Drylands Project will be slow to be adopted for other 
areas. 

b. It is recoinnded that a mujor follow-on activity be the further 
development of the systems approach, ar- include further participation with 
Extension Agents in the generation, identification and dissemination of 
technology. This is logical inasmuch as the generation and dissemination of 
technology should not be two processes, but one. Therefore it would be 
logical to include extension organization, administration and management 
along with research. 

5. Training 

Expansion of the impact targets of the work of the Aridoculture Center 
will require human, physical and financial resources, the most important one 
being human. Therefore training should be a major component of follow-on. 

Since use by farmers of technological output is key to the success of an 
agricultural research effort, extension personnel should be included in the 
training program. Since it would be a questionable strategy to broadly 
train extension personnel it is suggested that only those extension people
with whom the Aridoculture Center works closely would be trained. Also we 
propose that these extension personnel be trained principally in thi 
sciences Oirectly related to technology (economics, engineering, management 
areas and the biological fields) and to a much lesser degree in commica­
tions and the traditional extension disciplines. 

Not all training needs to be donn outside of Morocco, and not all needs 
to be at the graduate level. We propose that follow-on include structured 
hands-on training programs. For example, training in the evaluation and 
integration of technology components could be developed in conjunction with 
the Farming Area Research Teams. This can be effective tral.ning for young
B.Sc. level scientists for on-farm research and for 'those who will study at 
the graduate level later, as well as for extension agents. Since extension 
agents frequently have a lower level of training two courses might be given.

We are not thinking of short morses but a training program over a complete 
cropping season. 

F. Socio-economic Aesearch 

Staff currently assigned to socio-economic research at the Aridoculture 
Center include one =IACPh.D. U.S. agricultural economist with a H.S. level 
direct-hire Moroccan assistant, and a F= Ph.D. U.S. sociologist with one 
M.S. level direct-hire Moroccan assistant plus a B.S. level direct hire 
Moroccan assistant (Appendix K, Table 13). No INRA partic.'pants are 
currently working in the rIAC socio-economics research program at Settat. 

Projections of staff requirements for the program include starting two 
IM participants in agricultural economics and one in rural sociology as 
soon as possible to take alvantage of the two U.S. scientists as advisors 
presently available in Settat. To work on an inter-disciplinary research 
team with major enphasis in agronomy research, it is considered desirable to 
select participants with strong undergraduate degree in agronomy animal 
science and preferably with prior agricultural experience. Use of tader­
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graduate students with economics or sociology undergraduate degrees from lAV
is not reccimmended because they would not likely have the background to 
appreciate the work of agronomists and animal scientists or to comnicate 
effectively in identifying research needs from socio-economic research.
Also, the socio-economics training at IAV is not "farm-management oriented" 
as compared to U.S. training. The participants with undergraduate degrees
in agronomy or animal science could take a few leveling courses at a U.S.
university and be accepted for a M.S. degree in Agricultural Economics or
Rural Sociology. This type of tjricultural background should help them work 
more effective in an interdisciplinary environment at a regional researc/­
extension center with a strong emphasis on agronomy. M.S. level training

should be adequate.
 

In addition to the three Moroccan participants listed above, the INRA/-
MIAC socio-economics team would need to include one or two U.S. agricultural
economists and a rural sociologist until the Moroccans complete training and 
are ready to accept leadership roles. The U.S. sociologist may only be
needed a short time until a good extension program is underway at the
Aridoculture Center. Short-term U.S. consultants could then be utilized if 
needed for backup. IAV could also contribute if collaboration is improved
and present problems of leadership and technical competence are resolved. 

The shortest expected time frame to develop a Moroccan socio-.conomics 
capability to meet the requirezments of the dryland farming project in Settat
is ten years. It will take a minimum of three years for the first partici­
pant to complete English training and course work. A mixture of both M.S. 
and Doctorate level training is considered desirable. Given the added

burden of providing training to Moroccan participants as well as ongoing
research, the MIAC socio-economics unit would likely have to be strengthened
to two U.S. agricultural econont sts. However, the sociology component
should not need to be increased. The number of trained Moroccans required

is considered to be at least three for the socio-ecanrmnics research program
plus others to work in extension. 

(3. Projected Stages of Research Development (Appendix L) 

1. A questionnaire developed by the evaluationwas teen to formally
solicit the views of the present INR&/MIAC research in Settat team on the 
projected ten-year time table for: 

a. participant training on-station 
b. on-station research
 
c. on-farm trial research
 
d. on-farm test or verification of research results
 
e. expected public release or adaptation of research results
 
f. the timetable for Moroccan participants to assume supervisor 

roles
 
g. use of extension training and extension dissemination
 

2. Questionnaires were received for projected future programs in: 

a. agricultural economics 
b. agricultural engineering
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c. 	 development of new cereal varieties for Morocco with Hessian 
Fly resistance 

d. 	 drought tolerance and disease resistance 
e. 	 adapted food legumes with disease resistance 
f. 	 new cereal production systems for improved grain and forage 

yields 
g. 	Improved forage production and storage systems
h. 	 animal grazing and feeding trials on forage
i. 	 soil testing and fertilizer analysis, and 
J. 	 rurrJ1 sociology. 

members of the INPA4A scientist team were also asked to project the 
expected benefit or impact of their respective research effort, e.g., in 
terms of increased yield per hectare (Appendix L. Tables 1-7). 

3. Projected activities in Appendix L, Table 1 for agricultural
economics research include farm enterprise budgeting (to be continued on an 
annual basis), evaluation of optimal wheat varieties, farm record keeping
analyris, and economic evaluation of farm equipment and weed control. The 
projected program anticipates Moroccan training in agricultural economics 
and eventual development of Moroccan leadership in this research about four 
vears after training is started. A more detailed description of the,.
projected activity is shown in Appendix L, Table 1. Development of socio­
economic capability in INRA is recmmended in this report and at least one 
participant should be provided as soon as possible to benefit from working
with the MAC agricultural economist and becoming involved with the socio­
economics research program at Settat. 

4. The program projected for agricultural engineering shown in Appendi
L, Table 2 includes a general ten-year operating plan, development of a 
prototype tillage "sweep" implement (1986-1989), testing of animal-traction 
implements (1987-1990), planting equipment development (1936-1991),
assistance for private' sector manufacturing (public release by 1990),
instrumented tractor testing (1988-), ad training (1987-). Benefits of the 
agricultural engineering program are thought to increase yield per hectare 
by up to 100 percent, however, we think this is very ,mlikely (Appendix L,
Table 2). Extension training is included in the proposed agricultural
engineering program to start in 1988. The projection includes training
graduate students from IAV on an exchange program from 1987 through 1996. 
The agricultural engineering section of INR&/?= has established good
commiction with the agricultural engineering department of I ' and they
plan to share responsibility in testing equipment. This should contribute 
to training at IAV as well as INRA. 

5. The cereal breeding projection by the INRAAIIAC team for developing
Hessian Fly resistant wheat varieties and drought tolerant varieties of 
barley and wheat with resistance to prevalent diseases and Hessian fly
includes participant training, on-station research and forming a cooperative
variety development program among breeders, entomlogists and pathologists 
over the period 1986 to 1990. Participants from IM are expected to assume 
supervisory roles in this research by 1990. The expected benefit of this 
research is 15-20 percent increase per hectare for developing fly resistance 
in wheat, and 10M-25 percent for increased drought tolerance (Appendix L,
Table 3). Seed mltiplication should start by 1990. 
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6. The pathology program includes an evaluation of diseases on crop 
yields and to the identification of disease resistant genotypes for 
incorporation into variety development. The latter is thought to increase 
yields by 20 percent. Moroccans are expected to assume research leadership 
responsibility by 1990 (Appendix L, Table 3). Extension training is also 
scheduled to start in 1990. 

7. Projected work in food legumes includes the identification of winter 
chick peas for disease resistance and development of adapted varieties and 
production systems for food legumes. The winter chick pea work is thought 
to potentially increase yield by 100 percent and the work on adapted food 
legumes a4-production systems to increase yield by 30 percent (Appendix L, 
Table 3). Extension training is projected to start by 1989. Moroccans 
should start assuming supervisory responsibility in 1989. Additional 
support including a U.S. scientist input for 4 years is recommended for the 
food legume research program in this report. 

8. The cereal agronomy program shown in Appendix L, Table 4 includes 
evaluation of wheat, corn and barley production systems to generate 
potential yield increases of 50, 40 and 60 percent, respectively. Wheat 
research identified abwre is projected to continue through 1997, while the 
corn and barley research is projected through 1991. Extension training is 
expected to start for the above applied research in 1988 and Moroccans are 
expected to assume leadership responsibility starting in1990. Research 
results are expected to be released by 1987 for application in the region. 

9. Other research activities in the cereal agronomy program include 
improved tillage and rotation systems for wheat and physiology of water and 
nitrogen use for improved variety development. Expected yield benefits are 
20-30 percent per hectare for the above activity. On-farm adoption of this 
new technology is expected to start in 1989 (Appendix L, Table 4). Research 
activity is projected through 1997. The cereal agronomy program also 
includes further development of labs, research stations, and greenhouses, 
through 1991. 

10. The projected forage research program in Appendix L, Table 5 
includes continuation of work on ley farming, medic testing, animal grazing 
and feeding trials, forage storage, forage trees and forage laboratory 
development. Moroccan participants are expected to assume lea,5 rship roles 
about 1988 in some areas of work. Benefits are estimated at 5 , 20 percent 
yield increase per hectare. Extension training for the research application 
is projected to start in 1990. The program requirement for animal grazing 
and feeding trials projected by the forage team supports the need for an 
animal science input to the forage research as recommended in this evalua­
tion report. Animal science participants and a U.S. animal science/forage 
specialist should be added to the forage team. The importance of livestock 
in the region is discussed in Appendix 

11. The soil fertility program shown in Appendix L, Table 6 includes 
soil test calibration work for making fertilizer recommendations, continued 
soil and plant laboratory analysis on station, and development of a mobile 
lab system to analyze farm soil samples and make fertilizer recommendations 
in the field. The latter extension-related activity is scheduled to start 
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in 1989. Moroccans are not expected to assume a leadership role in soil 
research until 1993. benefits of soil calibration work to improve ferti­
liter recommendations are estimated at a 30 percent increase in yield.
Rec ndations in this report include an emphasis and expansion of the soil 
testing program. Use of the mobile lab system should be very useful for 
extension application, and to improve commnication of researchers with 
farmers. 

12. The projected sociology research program shown in Appendix L, Table 
7 includes on-farm research trial monitoring of triticale, farming systems
analysis in Abda, evaluation of animal-traction and small equipment, and 
evaluation of temporary posture (weedy fallow) fertilization. Research 
activity in sociology is only projected through 1987. We also feel that the 
sociology component needs strong emphasis now but the team could be phased
down in the next few years after more experience with extension application
and a better rapport is established with farmers. However, the agricultural
economics component will need to be continued to evaluate new technology
applications as they are developed at the center. 

13. The above projected research activity data provided by the INRA/IAC 
team were very helpful to the evaluation team in determining needs of the 
project if it is extended beyond 1988. The potential contribution of 
several research components of the project to Moroccan agriculture appears 
to be very substantial on a per hectare basis, if the research effort is 
successful and farmers utilize the technology. It is noted, however, that a 
major part of the research in plant breeding is related to development of 
resistance to Hessian Fly and diseases. New varieties to combat the problem 
may not continue to be effective in the future if new strains of the disease 
or Hessian Fly emerge. Thus, the research effort will need to be a 
continuing process, at least for certain lines of research. On the other 
hand, same parts of the research such as in socio-economics, agricultural
engineering and soils should result in a relatively permanent solution or 
program once the initial investment is made and activity should begin to 
taper off after a period of development. 

14. Future research activity projected by the INPA4UAd staff at Settat 
in Appendix L includes a timetable for Moroccan participants to assume
 
greater responsibility in leading research and to become more involved in
 
extension application of the research results. We think that this type of 
forward planning is very important and will help to keep the program on 
track. 

VIII. LESSCNS LAD 

Not all of the "lessons learned" are totally from this project but our 
observations of this project tend to confirm prior observations frm other 
projects and from overall experience. 

A. Team leadership is important. Just what these qualities should be in 
order to be successful is not easily defined. However a balance of several 
talents to make decisions, to select compatible staff, to act timely in case 
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of problems etc. all show up as being important. Change of team leadership 
seems to have resulted in a dramatic change in effectiveness of the project. 

B. Scheduling participant training so that the PTs returned to the project 
in time to work with and receive further training from the TA staff has 
contributed significantly to project progress. 

C. 7he use of outside scientific panels to review, evaluate and advise on 
research planning and design has helped to provide the proper focus to the 
research. 

D. 	 The policy of having participant trainees complete their course work in 
U.S. 	 universities and research work in Morocco should result in well-trained 
scientists while contributing to research needs of Morocco.
 

E. 	Recruitment procedures utilized by MIAC, including bringing the TA
 
candidate and spouse to Morocco has resulted in a high quality TA team and 
minimized family discontent. 

F. The recognition of professional needs of TA staff by providing for 
attendance at professional society meeting during their tour of duty has 
contributed to their professional growth, recognition and job satisfaction. 

IX. COCUSIONS 

Based on the review and analysis of the Dryland Agriculture Applied 
Research Project we conclude that: 

A. 	 Pertinent to the Performance and Project Progress of the Contractor 
and the GOC 

1. The performance of the MIAC team is generally very good and 
reasonable progress is being made toward meeting project goal and purchase. 

2. If the Drylands Project is not continued beyond the lif., of the 
present project it will not leave much of an imprint on Moroccan agricul­
tural research and extension organizations or production. 

3. 	 The GOM has, with some exceptions, met its contractu&.1 prc.ject 
responsibilities despite the critical budget situation.
 

4. The Dryland Agriculture Applied Research Project is generally viewed 
as a MA project rather than a Moroccan project. 

B. 	Pertinent to INA Graduate Degree Candidates and Degree Traininy
 

1. 	The INRA participant trainees generally are of high quality and have
 
the potential to become competent scientific researchers. 

2. The research now being conducted by participant trainees is skewed 
toward meeting dissertation requirements but should become more development 
oriented as academic programs are completed. 
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3. IM participant trainees are dissatisfied with compensations
received and unless the problem is rectified will leave the project as other 
opportunities are found following completion of their academic training.
Compensation, based on comparable experience and training is lower than at 

M or IAV. 

4. Doctorate level participant trainees are reluctant to accept the
 
idea that the doctorate degree will be awarded by IAV and this attitude is
 
adversely affecting the project.
 

5. Gaps in long-term participant training schedule include; agricul­
tural machinery, agricultural economics, animal science, soil physics (water
 
relationships) and agro-meteorology.
 

C. Research Activities and Research Personnel
 

1. The need for multidisciplinary, integrated research is recognized by
MIM and INRA staff and thought is being given to moving the research 
program more in that direction as participants complete their training. 

2. The project is focusing on important constraints such as the
 
susceptibility of wheat varieties to Hessian fly, which if resolved,' can
 
accrue large benefits to Moroccan agriculture.
 

3. The forage research project is making good progress toward achieving

its basic goal and purpose with present resources and support given to the
 
project. However, the impact of forage research will be severely limited if 
it isnot strengthened with an animal science component when the project is
 
extended..
 

4. Livestock are an important enterprise in the project area and should 
be included in any program designed to improve productivity and farmer 
inccmes.
 

5. There is little evidence that the DR of IAV has been effective in 
providing socio-economic information to guide research and extension. 

6. There is a need to strengthen the socio-economics component in the 
dryland research program. MW has started to develop a capability but is 
likely to have only limited success because no training is being provided

for Moroccans to effectively participate in the effort. 

7. The soil test calibration program is about on schedule and enough
information and data on the fertilizer responses of different kinds of soil
 
should be available by the PACD to serve as the basis for an extensive soil
 
testing program.
 

8. Both INRA and MIAC staff of the Aridoculture Center have an aware­
ness of the importance of socio-economic considerations in the development
of biological and mechanical technologies. They seem to have a good 
orientation for working with farmers and with extension agents. 
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9. A good technological base of resources for implementing a farming 
systems approach to research and extension is being developed, but the 
systems focus needs to be further developed and institutionalized. 

10. it is important to further plan the strategies to be followed in 
implementing additional steps of farm level research. There is need to 
establish better working linkages with extension and to determine the 
resources that will be needed for expanded on-farm research. 

11. The Agricultural Machinery section has a good program to develop or 
adapt improved primary tillage/seeding/fertilizer application and animal 
traction equipment. There is a need to develop or adapt harvesting 
machinery for food legumes, and other specialized equipment for small 
farmers. 

D. Cooperation nd Collaboration Between Contractor and GCt Agencie 

1. There is a close, cooperative, and collaborative relationship between 
MIAC technical assistance team members and INRA research staff. 

2. Cooperation and collaboration between the INRA Project Director and 
MIAC Team Leader is insufficient to fully exploit opportunities to optimize 
project outputs and effectiveness. 

3. Many opportunities exist for cooperation and collaboration between 
INRA/iIAC research staff and the IAV faculty but with the exception of the 
farm machinery groups collaboration is minimal. 

4. The IAV has made an impressive record in both education and in 
agricultural research. IAV administration has expressed it's intent to play 
an innovative role in developing a new focus for extension. However, it's 
capability to do so has not been demonstrated. 

E. Management and Operations Facilities 

1. Future maintenance and repair of laboratory and other equipment will 
be a very serious problem unless steps are taken soon to develop Moroccan 
capability. 

X. RECXE9TICtKS 

Based upon the preceding evaluation and conclusions it is recommended that: 

A. Short Term (within LOP) 

1. USAID/Rabat move immediately and deliberately to extend the Dryland 
Agricultural Applied Research Project for an additional ten years beyond the 
present PACD. Likewise USAID/Aabat proceed to amend the contract with MIAC 
to assure a logical transition and phasing of staffing and training to 
assure continuity in project activities.
 

2. MIAC add a Plant Pathologist to the present staff. 
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3. INRA administratively and physically separate the Settat PAgional
 
Center of INRA frm the Aridoculture Center.
 

4. USAID, IAV, INRA and MIAC agree upon and take measures to assure
 
effective cooperation and collaboration among all administrative, academic
 
and research units involved with the Aridoculture Center.
 

5. USAID, INPA, IAV, MIAC review and restate purpose, goals, and 
expected contributions to the research program of the DOR Chaouim project. 

6. INRk4mIAC develop s..rategy and plans for consolidating the systems

approach to ,gricultural research and extension.
 

7. MA resolve issues of compensation inequities in INRA and that INRA 
respect any housing conuitments made to staff to relocate at Settat, or make 
compensation.
 

8. INRAAIIAC AND USAID review the procedures for INRA participant
trainees receiving graduate degrees, revise if needed, then issue a document 
stating the procedures to be followed. 

9. MILAC train Moroccan technicians in the skills needed to maintain and
 
repair laboratory equipment and farm machinery. 

10. The INRAVMIAC agricultural machinery program continue to strengthen 
research on implements for improved seedbed preparation and planting,
particularly for medium and small farmers. 

11. IM and MIAC complete arrangements as soon as possible to send the 
additional six participants to U.S. universities. 

12. INRA, MIAC, and USAID review the functions, contributions and 
operation of the "Service de Recherche et Developpment", its value to INRA, 
and to the Aridoculture Center. 

13. INPAAUAC provide field training for new or inexperienced 
researchers and extension agents.
 

14. INPAAIIAC plan and prepare for an extensive soil testing and 
fertilizer recommendation program, to be implemented under Project 
extension.
 

B. Longer Term (Beyond present PACD) 

1. USAID/INRA and MIAC develop a strategy to strengthen INRA management 
at the national level and institutionalize management by objective by
placing a management by objective/research management specialist in the INRA 
office in Rabat. It is further recommended that this specialist be apart of 
the MIA team. 

2. INPA/MIAC strengthen the forage research program by adding a 
livestock component. 
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3. fNRk4IA further develop the systems approach to agricultural 
research and extension. 

4. The INRk4IA livestock forage group consider utilizing part of the 
Plant Materials Center for forage research purposes. 

5. INPA&IA implement a soil testing service as a basis for fertilizer 
recomendations to farmers.
 

6. INRk/MIAC provide graduate level training in socio-economics, 
agricultural engineering, soil physics, agro-meterology, animal sciences, 
soil physics, soil and water conservation, and computer center operation.
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PIO/T 608-0136-3-50054 

I. PROJECT TO BE EVALUTED 

The Dryland Agriculture Applied Research project (608-0136) has been
designed to establish a long-term institutional agricultural research 
capability directly serving the needs of dryland farmers in the semi-arid
region of Morocco (annual rainfall between 250 and 450 mu). The project
goal is to in:rease basic food production in order to meet the needs of
Morocco's fast growing population and to Improve incom of traditional 
small dryland farmers. The project purposes are (1) to establish an 
applied agronomic research program which will (a) adapt existing tech­
nology to local conditions in order to increase the productivity of the
dryland farmers; (b) train adequate Moroccan staff to operate the program
and transmit the results to farmers; and (c) develop a program whereby
suitable farming equipment can be made accessible to small farmers; and
(2) to establish a socio-economic research program which will give a
better understanding of the behavior of the dryland farmers and thus 
provide a basis for effective extension programs. 

The project was originally apjnroved in 1978 with a $4.5 million grant
provided by AID. Because of implementation delays compounded by drought
and contractor difficulties, the project was evaluated and substantially
redesigned in 1983. The amended project increased the LOP costs from $4.5 
to $26.3 million and extended the Project Assistance Completion Date
(PACD) to August 31, 1988. The host country (GOc) contribution is $11.9
million, making an estimated total project cost of $38.2 million. 

The implementing agency is the M.,istry of Agriculture and Agrarian
Reform (MAM) acting principally through Institute National de Recherche
Agronoique (INRA) and to a extentlesser through the Institut National
Agronomique et Veterinaire-Hassan II (lAV). -A direct AID contract with
Mid-American international Agriculture Consortim (MIAC) provides the 
technical an managerial inputs for implementing the project. In addition,
a Memorandum of Understanding (MMxi) between USAID isand IAV utilized toimplement a portion of the socio-economic program in the project. 

II. PURPOSE OF EVALUATIO 

This evaluation is a scheduled mid-course evaluation consistent withthe Evaluation 

which the project'c 

The 
Plan 

next evaluation 
of 
is 

the amend
scheduled for late 1987 

ed project pap
or 

er 
early 1988, 

signed August 13, 1983. 
prior to the 

PACD. 

The purpose of the current evaluation is to determine the extent to 
purposes and goal are currently being achieved and are

likely to be fully achieved within the Life of Project (LOP) timeframe. 
This information will be utilized by USAID, as a basis for scheduling or 



altering remaining activities and if needed, estimating long range commit­
ments, beyond the current PAcD. 

Evaluation issues were identified at the time of Project redesign(NEAC reporting cable, Aug. 1983; see Attachment No. 3) these are incor­
porated into this Scope of Work. 

The evaluation will assess in depth the following items: 

A. Validity of the logframe including inputs, outputs, and assumptionsand the extent to which implementation activities have contributed toachievements consistent with the purpose and goal of the project. 

B. Need for additional program activities or adjustment of exirttingprogram activities within current LOP. Special attention will be given tothe areas of agricultural mechanization, integration of a livestock/nutrition component with the forage program, and overall integration ofexisting disciplinary research programs with a farming systems focus. 

C. Need for AID to consider follow on activities and/or a Phase IIProject after the PACD. This will be based on analyses of A and B aboveand evaluation of potential pay-off to continue AID investment in the. 
program. 

III. BACKGROUND 

In 1978, the USAID signed a Project Grant Agreement (PFDM) with theGovernment of Morocco (GOM) for the implementation of an applied agricul­tural research program in the semi-arid regions of Morocco. AID's $4.5million project fund provided inputs to strengthen applied research inagronomy, varietal selection, farm mechanization, agricultural economicsand rural sociology. The project provided support for professionaldevelopment and training of Moroccan research personnel. The appliedresearch focused on technology development to increase farm production ofmajor cereals (wheat and barley), edible legumes and grain/forages inregions receiving less than 450 mn of average annual rainfall. Thisregion is responsible for an estimated 70%of national barley productionand 45% of all wheat production. Increased forage production is acritical variable for increasing cereal production due to the role weedscurrently play in animal nutrition and it is also a major research problem
for the semi-arid region of Morocco. 

The PFO stipulates that U.S. Technical Assistance and other projectinputs will be utilized to develop improved technologies and culturalpractices which will be socially acceptable, economically feasible, andfinancially profitable for adoption by small and medium-scale farmerswithin this semi-arid region, and to assist in building the institutional
base required to maintain a dynamic applied research Thisprogram.
applied agronomic research should be closely integrated with a socio­
economic research program. 
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AID's initial project implementation plan called for implementation
by a contractor to begin in 17 1979. he implementation plan required
that a U.S. scientific team be fielded to begin development of a mlti­
disciplinary applied research program and that a cadre of Moroccan

personnel be simultaneously enrolled in advanced-degree programs in theU..S. during the initial year of the project. This time phasing was
critical to the achievement of project objectives within the MP
timeframe. Implementation was disrupted by slow performance of allparties. The U.S. technical assistance contractor initially failed to
field an appropriately qualified team of French-speaking scientists and

the GOM construction of facilities at the Aridoculture Center experienced

extremely slow initial construction progress. The selection of Moroccan
personnel to be enrolled in advanced-degree programs was seriously delayed

by the institutional reorganization of MAM and establishment of an semi­autonomous INRh. In addition, the first three years of the Project's
field work (1981-1983), excessive drought conditions resulted in limited 
data from the research experiments established. 

Kkxer the redesigned project in 1983, the primary scope of work
technical assistance remained as originally proposed. However, Project

for 

Amendment No. 3 recommended additional technical assistance and related
funding to enable a 
more complete treatment of the identified constraints
 
to increasing agricultural production and improving productivity in thesemi-arid zone. The Project's implementation difficulties experienced
prior to the 1983 redesign demonstrated the need for broadening U.S.

technical assistance, in order to provide the variety of scientific
disciplines required to initiate a multidisciplinary approach to problem
identification and resolution. 
Without the interaction provided by

breadth of scientific perspectives, it was anticipated that field experi­
ments would be too narrowly focused to generate acceptable results. The

identified production constraints illustrate that a relatively complex
farming system exists in this semi-arid zone. Therefore the redesign

proposed that seven persons be added to the resident scientific team: (1)

a forage agronomistj (2) a senior plant breeder/advisorl/ (3) a farm

machine tillage specialist; (4) a pest management/crop loss appraisal

specialist; (5)rural sociologist; (6) an additional soilAater systems

specialist; and 
(7)a production economist. These positions were added to
the existing positions of cereals agronomist, water management specialist,

soils Scientist, variety selection specialist and equipment maintenance

engineer. Currently, a thirteen member U.S. professional team is in place

at the INRA Aridoculture Center in Settat. In addition, nineteen returned
IM participants are Pctively engaged in research at the Aridoculture
Center and will be receiving Master of Science or Doctorate degrees from
the Institut National Agronomique et Veterinaire Hassan II in Rabat. 
The

initial project was originally designed in a collaborative assistance mode
 
among Title XII institutions. MIAC was awarded the contract for the
initial project design and subsequently has been the implementation

contractor. it should be noted that the 1983 redesign was undertaken by
1KV. 

The original project paper stated that although the project could
take up to ten years, it was being designed for vie years (Phase I),
during which time contractor input was critical. However, although the
Project Agreement was 1978,signed on August 31, the contract with iIAC 



for $4.5 million was not signed imtil February, 1980. because of the latesigning of the contract, the Initial inability of MAC to field French­speaking agronomists, the slow G0M response to nominate candidates forPh.D. training in the U.S. and a severe drought which yielded almost nofield trial data for the first few years of the program, progress wasinitially very slow. Moreover, the MIAC performance came under sub­stantial criticism in a 1982 AID audit report. As a result of AIDInsistenie, changes were made and the MIX performance has improvedconsiderably. Since then, well prepared INRA-MIAC work plans are beingimplemented and progress has been generally excellent. 

IV. STATMUM OF WORK 

In order to assess the items identified in section II (Purpose ofEvaluation), the evaluation team will review and analyze the following: 

A. Validity of the logframe and project design, including inputs, out­puts and assumptions, and the extent to which implementation activities byboth MIAC and the G0K have contributed to the project purpose and goal. 

1. Input 

a. Quality, disciplinary focus and composition of the resident 
research technical assistant team. 

b. Quality, disciplinary focus, timeliness and overall contri­
bution of consultants. 

c. Quality, and timely selection of counterpart Moroccanresearch and support personnel (including technicians and administrative
 
personnel).
 

d. Adequacy of participants and appropriate placement into
short-term and degree training programs
 

e. 
Pace and adequacy of other support facilities, particularly
the computer center, technical reference center and greenhouse complex. 
f. Developmental effort (equipment, facilities and other infras­

tructure) at the four sub-stations.
 

2. Outputs
 

a. Extent to which appropriate agronomic technologies andfarming equipment are being developed. 

b. Extent to which the socio-econcmic component and AgriculturalInformation Resource Center is producing useful data for farming systemsresearch (NOU between USAID and IAV) and to target beneficiaries. 

c. The level of Moroccan staff development and managementsystems at the national level to sustain institutional program focus.
 



d. Institutional status of the Arldoculture Center and leader­
ship capabilities to sustain and continue development. 

e. Sustainability of linkage mechanisms to extension programs
and effectiveness of technology transfer to farmers. 

f. Effectiveness of internal research program reviews (e.g.
Scientific Panel).
 

3. Assumptions 

a. Quality and usefulness of contractor annual work plans for 
defining inputs in relation to need. 

b. Ability and willingness of GOM to contribute and integrate 
budgetary funds for salaries and operating costs. 

c. Ability to integrate diverse research programs. 

d. Strategic emphasis by the 00K to continue efforts on rainfed 
agricultural production. 

e. Ability and willingness by OMK research system to adopt

improved research assessment methodologies.
 

B. Progress made toward the achievement of the Project's Purpose. 

C. Progress made toward the achievement of the Project's Goal. 

D. Need for additional research program activities or adjustment of
 
existing activities within current LOP.
 

Special attention will be given to the areas of agricultural mechani­
zation, integration of a livestock nutrition component with the forage
program, and overall integration of existing disciplinary research 
programs with a farming systems focus. The team will base its analysis
primarily on existing research programs reviews which have been completed:
The Scientific Panel review, the Agricultural mechanization review, the
Socio-Economic review and the Forage Program review, The team will not be
required to analyze on a first hand basis the scientific methodology,
experimental research results nor on farm trials for this assessment, but
will discuss issues with individual research staff as required. The 
analyses should also include: 

1. Breadth and relevancy of existing disciplinary programs in rela­
tion to the regional needs and broader national needs. 

2. Importance and adequacy of external linkages with other national 
programs and international agricultural research centers. 

3. Capability of INM and the G00 to support a broader program focus. 

a. Availability of manpower requirements. 



b. Managemnt structure of DM, planning by objective, and 

auinistrative support.
 

c. Financial resources of Ga. 

4. Level of effort and Iuortance of expanding the technology trans­
fer role of the center to include greater euphasis on farming systems 
and/or extension activities.
 

5. Level of effort and inportance of expanding the agricultural
mechanization program particularly in relation to the private sector. 

6. 	 The level of effort and importance of expanding the existing
forage program to include relevant integration with livestock nutrition as 
it relates to the farming system of the project region. 

E. 	Need for AID to consider follow-on activities and/or a Phase 
II project after the PACD. 

This will include a rationale based on analyses of A, B, C, and D
 
above and provide specific reomendations which can be utilized by USID
 
to plan effectively prior to the PACD.
 

1. 	 The rationale will be based upon examination of the current pace
and adequacy of implemntation activities and will provide estimates of 
project activities required to reach the goal level of the project. The 
estimates should state what level of effort would be required by all 
parties to attain a desired set of outputs within a given timeframe. 

2. The recoxnezations will describe, if necessary, the need to 
change focus, the anticipated level of effort and the potential program 
areas which would enhance the role of the Aridoculture center on a 
national and/or international scale. Additional institutional emphasis
involving other INRA research stations could be considered. 

V. METHODS AND PROC3RES 

A. 	 Duration: The evaluation will take place from approximtely March 'l 
through may 15 for a total of 40 working days. The team will work six day 
work weeks. 

B. 	 Method: The evaluation will be conducted in three parts: 

Part One: 	 For three working days at the University of Nebraska, 
Lincoln, Nebraska, the evaluation team will interview IAC 
backstop personnel, met with participants and asisess the 
Project's status, as well as review critical project 
documentation such as INRA-NIAC Annual Work Plans, Annual 
Reports, Participant Advisor's Trip Reports, and the $22.3 
million MIC-AID/NE-C-1666 Contract with rne amendments. 



Part Two: For twenty-two working days, the evaluation team will conduct 
an in-coxmtry project assessmint. They will meet with USAID,

IAC, InlA, ZAV and RA personnel. Additional interviews
and discussions with. other Moroccan officials and bene­
ficiaries will also be performed and required. Approximately
7 working days will be in Rabat and 15 working days will be
in Settat Province and possibly other relevant areas of 
Morocco. 

Part Three: 
 For fifteen working days, the team will for synthesize

collected infornation and draft the report, preparing the 
Executive Summary and debrief USAID, INRA, HAC and IKV.
Approximately seven orking days will be in Rabat and eight
working days in Settat (Afidoculture Center). 

1. The onteam will rely heavily existing documentation of project
activities and should therefore be fully familiar with documents indicated 
in Part 1 of V.A. above. 

2. In addition, a number of internal research program reviews andconsultant reports have already been completed and will provide the basis

for analyzing the research program. 
 The *scientific panel review,"

"Agriculture mechanization review", the "socio-economic review" end 

the
 

"forage program review", in particula, will be fundamental to the eval­
uation team scope of work.
 

3. Discussions, interviews and on-site visits will elicit the
remaining information required for the evaluation.
 

4. 
The team will discuss the outline of major sections of the report

with USAID during the first two weeks in-country.
 

C. Secretarial/Word ProcessinViffice Space: The preparation of the
draft and final evaluation repoct will be in 
 English and is the respons­ibility of the evaluation team leader. Local secretarial assistance is
available through the Embassy Cooperative Association but mast be
requested in advance. Bilingual secretarial assistance is less readily
available. Funds have been included in the budget for this purpose. 

Mission will make available electric typewriters and office space.
Use of word processing equipment (MM) during working hours cannot beassumed although after hours access to this equipment can be arranged. 

D. Language: Although many senior level Moroccan officials can speakEnglish, the team should include at least one member (preferably teamleader) with S2, R2 French capability if possible. Translators are
available locally, should the team require them. 

E. Local travel requirements will be the responsibility of the team with
assistance from USAID and/or MIAC. 



P. Small (a) minority and Women Owned Farms: 

Although Mission has no knowledge of wall 8(a) minority and womenowned firms that may be qualified and available to provide the technicalassistance service requested in this scope of work, such 8(a) partici­
pation would be welcomed if fully qualified firms can be identified. ifmare than one such firm is available, the Mission would strongly prefer toselect among those interested on the basis of experience qualifications of
proposed team members, etc. 

VI. TEAM C0POSITICH 

A. The evaluation team will consist of four persons having broad U.S. andinternational experience in agricultural research program development

needs under semi-arid conditions. Specifically, the team must have a
collective experience in the U.S. and in developing countries which willprovide them with the capability to effectively analyze this projectwithin the given context of resource constraints and opportunities uniqueto Morocco. Team members should be able to make independent judgments onprogress of the project and assess programmatic needs for the future..Synthesis and articulation of the results and recommendations both orallyand in the evaluation report and recommendations to USAID and the Goprior to the team's departure. The individual team members should have

the following qualifications:
 

1. Agricultural Research Management Specialist/nstitutional
Spcialist (Team Leader) should have a Ph.D. in his/her field a-d 10-15 years experience including international and in the U.S. managing insti­tutional development of agricultural research and/or related programs.
Knowledge of agricultural research station development 
 in the U.S. and
experience with international agricultural research centers would be
highly beneficial. French language capaiblity at S-2, R-2 is 
 preferredbut not mndatory assuming at least one other team member has french
 
capability.
 

2. Agronomist/soil scientist should have at least 10 years U.S. andinternational experience beyond the Ph.D. working with applied research programs. Knowledge and experience of applied cropping systems,soil/%mter management and soil fertility program development in marginal

rainfed agriculture is required. An understanding of agricultural
research stations in the U.S. and AID agricultural research efforts in

developing countries is preferred. Any related experience with agri­
cultural mechanization/tillage in semi-arid conditions would be usefd. 

3. Forage agronomist/livestock specialist should have at least 10
 years U.S. and international experience beyond the Ph.D. working withapplied research programs. Knowledge erd experience of forage/food legumeproduction and the relationrhips to livestock nutrition required.Capability to understand and analyze complex inter-relationships betweenforage crop production and livestock systems uder semi-arid conditions is 
essential.
 



4. Taming systems/extension specialist should have at lerast 7.0 yearsexperience beyond Ph.D. preferably overseas working with the entire range
of farming systems components including on farm research, cropping
system, and livesto--k. 
 The specialist should understand the relationship
between applied agricultural research programs and extension of technology
related to increased national output. 

B. The USAID project manager and USAID evaluation officer will partici­pate in the evaluation to provide guidance, advice to the team. The USAIDrepresentative along with a MIAC representative will assist in meetings as 
required. 

C. USAID/Rabat would welcome additional participation from AID/W either
from ANE/TR, ANE/PD subject to availability of travel funds. USAID also
suggests that the at least one member of the team be recruited from one ofthe International Agricultural Research Center's such as ICARDA, ICRISAT 
or ISNR. 

VII. FMING 

USAID will finance the evaluation under the prolect witn tunds ear­marked for that purpose. The estimated cost including salaries, per diem,international travel, domestic travel, car rental/ground transportation,secretarial/translation services, a-nd contingencies is $96,000. A total*. 40 person/days will be funded as noted in Attachment Two. 

VIII. REPORTING REJIRMWT
 

A. Report Format: The evaluation team will prepare a written report that
conforms to the Asia/Wear East Bureau Guidelines for Evaluatioh. A set of
these guidelines is available in AID/W. The report will contain the fol­
lowing sections:
 

1. Basi: Project Identification Data Sheet. 
One page.
 

2. Executive Summa . Three pages, single spaced using the AID
Evaluation Summary 
 fraand directions found in the aforementioned 
guidelines. 

3. Body of the Report. The report is to include a description of thecountry content in which the project was developed and carried out, andprovide the information (evidence and analysis) on which the conclusions
and recomendations are based. The body of the report should not exceed40 pages in length although the evaluators may include details in 
appendices. 

4. The report should end with a full statement ofconclusions andrecomnendations. Conclusions should be short and succinct, with the topicdentifie by a short sub-heading related to the questions posed in thestatement of work. Recommendations should correspond to the conclusions. 



uhmeover possible, the recommendations should specify who, or what agency,
should take the recommended actions. 

S. The evaluators will clearly distinguish between their findings,

their conclusions (that is, their interpretations of the finding-sbT an[

their recouaendations that follow from the findings and conclusions. This 
infoructEiwll beiexpressed schematically in a matrix in the evaluation 
report. "Lessons learned" and "umintended consequences" from project
activities will be included in this section. 

6. Appendices. These are to include at a minimum the following: 

a. 	 The evaluation scope of work;
b. 	 The logical framework, together with a brief smmary of the 

current status/attainment of the original inputs and outputs 
(if these are not already indicated in the body of the 
report); 

c. 	 A description of the methodology used in the evaluation (e.g.
the research approach or dtsign, the types of Indicators usec 
to measure change of the direction/trend of impacts, how 
external factors were treated in the arAalysis). Evaluators 
should offer methodological recommendations for future 
evaluations; and 

d. 	 A bibliography of documents consulted. 
e. 	Other appendices r~ay include more details on special topics 

and a list of agencies consulted. 

B. 	 Submission of Report and Asia/Near East Eviluation Summary 

1. The team will submit an outline of the draft report fifteen days
before the team's departure and a preliminary draft will be presented to 
USAID at least 7 days prior to their departure from Morocco. This draft 
will be reviewed by the Mission and any changes made at the recomendation 
of the Mission at least 2 cays prior to their departure. 

2. Ten copies of the firw.1 report will be due in USAID/lorocco four 
teeks following receipt of comnents from USAID. The contractor will 
submit a translation in French of the Executive Summary along with the 
final report.
 

3. The team will also be required to complete the Asia/Near East 
Evaluation Summary (both the abstract and Part II) for suhission at the 
same time .as the report. 

C. 	Debriefing
 

1. Prior to departure from Morocco, the evaluation team will conduct 
a debriefing for the USAID Mission Director, or his designee, AID staff, 
and for GOl officials, and the MIAC team leader. 

IA 



APPENDIX B 
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Arr a. W01L m 

fvieUPiRT 
Program or Sector Goal: Mw broader 
objecti e to iitdch this project
contributest 

To increen basic food prodtction in 
order to meet the needs of Iorocco'e 
feat-groing population. and Improve 
in of traditional mall dryluid 
farmers. 

Plject FuLoI 

To damlop a permunt applied 
research pogr aimed at increasing
farmer productivity, 

Outputel 

1. 	 up tedmology. 
2. 	 Trained Mrec scientists id 

techniciam. 
3. 	 slevmt inrfomtion feu the 

soclo-em e research. 
4. 	 Analytical repot an dryland 

mechisation 

Ifuts: 
U.S. 

1. 	 Sesearch Tme 
2. 	 Comultants 
3. 	 Commdities 
4. 	 Training 

Ow 
Laid. bildldisu. equitm ad 

ddniery, atricultursl and social 
scientists aid tedrdclers, laborers 
mid adminstrative peremmnl. 

operating kidgt. 

CLF?V=M VmtZ AW 1NDICtM 
FAsures oX UiO1 Acl levemntlt 

- increase in food pr detion. 
- reduction In basic food inports 

in absolute term ct in relation 
to population Increase. 

- increase in conmtien in 
drylnd areas. 

- Increase in incom of ll farmers 

Conditions that will indicate purpose 
has been achieved, End of project 
status. 
- A unit in PM with adequate staff 

facilities, and budget is conducting
prodoction-oriented research. 

- Production tchnology that is 
ecornmically aplicable id being
developed. 

- Improved technology is being mads 
available to farmrs. 

Naitue oatutputs,
11 Scientists trained to "0 in the U.S. 
U1 Scientists trained to M.G. in the US. 
18 Technicim trained on-the-job 
S Socio-economic study reports 

1 Nport on aecamiiation 


Iqlementation target (Trpe md -

Ouantity) 
U.S. $4.5 Million 

Kn-Yere 

3 meerch Scientists 


6 1/2 Conultant Services 

60 (22 Trainees) 


Vehicles (4). Harvestsre (2). 
Agricultural Machinery equiment, 
Agricultural chemical (including 
peeticides, fertiliser a herbicides) 
plant materials and laboratory eqip.
OC Capitol budget $ 900.000 

Operating budget $2,000,000 

w Or VuaUTICFRTIM 

GM Statiatical and other reports. 

- am reports 

- mail aid Secial Ovaluations 

- Akwamel Prolet E nIustions 

- Special ealuation 

- WAID aid M reoe 

- 0 -ita visits 

IM E MSUWTIfM 

sMtios for adhis" p1 I 

he am Will, 

- effect pegro md price pollt 
dinges so - to wmozaro 
greeter frmer pgwot.1vity. 

Assumptions fat achieving pm 

- M Is V sittd to stlid
 
a polame qlid drylad

rerch prgrmi.
 

- will assign qalified 
ineleurs id adjlont tdmi 
ques in agree-utm , a­arW 
a timly basis. 

- Adequate rinleve-f I . -s. 
sent and lad-will be provm 

NE4inir ceino 

- M will mign qmlifled 
ngeleu and adointa te 

in egreed-qpxm niedre aid en 
timely basis. 

- kequet reseurw-fids, e" 
ment and laid-will be provid_ 
on a timly basis. 

Aamptions tar providing 

- AiD Inpats will be prevdd wu 
timely basis. 

- Co actor staff will Im 
proficiency in Ftrmdi aid A-A 

- Gm will ptvide iuts an a 
timely buis. 

- amK Will pLwIde s I be*-­
fat opesting costs. 
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The mid-term evaluation of the Dryland Agriculture Applied Research 
Project was conducted by a multidisciplinary team with broad experience in
developing coutries and with expertise covering all coponents addressed 
by the ecope of work (Appendix A). The purpose of the evaluation is to 
determine the progress made tcward achievement of project goal and purposes
and the likelihood they will be fully achieved .-ithin the present life of
project (LOP). The evaluation is to be utilized by USAID as a basis for 
rescheduling or altering remaining project activities if required and for 
estimating long range project cozritments beyond the current Project
Assistance Completion Date (PACD,. 

The evaluation began with the assembling of the team in Washington
D.C. Briefings covering project hackground, the Noroccan situation, scope
of work ad reporting requircments were provided for the team by the IQC
contractor, Winrock International, and /IE D. The team was in Iorocco 
from April 3 through May 10, 1986. This pariod imc spent in Iqbat, Lt the
Aridoculture Center in Settat and in the field withdn the project area. A 
schedule of activities is presented as Appendix E. 

The team was organized to functi-on as a team. While each was atsigned
primary zesponsibility for specific camponents of the evaluation (con­
sistent with his expertise and the scope-of-work) all members shared 
responsibility for general observations and analysis of the entire project.
In other words, each team member concentrated primarily cn his assigned 
component of the evaluation but also took a broader look at all aspects of 
the project. 

A phased approach was utilized in the evaluation process. Hciever,
the various phases were not discrete in tim and in many instances were 
going on simultaneously. There wras close interaction with continuous 
exchange of ideas among team members and feed back into the evaluation 
process. 

The phases of the evaluation process were: Phase 1, Project
Familiarization; Phase 2, information collection and organization; Phase 3,
Information evaluation and analysis and Phase 4, Evaluation of alternatives 
and report preparation. 

Phase I. Project Friiliarization: Project documents were provided to 
the team by the IQC contractors, ID/WI, USAID/Rabat, and MIAC. These 
included the Project Paper, with amenwdents; the Proag, with amendments;
and the contract between USAID/Rabat and MIAC. These documents established 
the scope of the project, what the project was to accomplish and when it 
was to be accomplished, vho was responsible for various project components
and the project budget. Also included in these documents is inputs,
expected outputs and assumptions upon which the project is based. 

A review of these documents provided the team with the project
information background necessary for an evaluation. 11hese documents 
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presented the project objectives and purposes to be used as a measuring
stick to determine accoiplishmeats. 

Phase 2. Information Collection and Organization: Additional
pertinent documents relating to the project were provided to the team.
These documents included but were not limited to: reviews by various
scientific panels and teams, 
 project reports, annual reports, annual workplans, policy statements, staffing patterns, participant training schedules 
etc. These documents were provided by AID, IIAC, INR, IAV and others. 

This documentation provided specific information rege-ding project
activities, accomplishments, plans, problems, projections, needs etc. Astudy of these documents provided information that when integrated withobservations and discussions allowed the team to assess project accom­
plishments, needs and problems. 

Interviews, observations and field visits were also utilized

extensively by the team in this phase. Detailed interviews where heldwith MW staff, individually and in groups; with INRA staff individually
and in groups; IAV administrators and faculty; other HAM agency staff

including DPAs and CTs; and other USAID contractors in Morocco.
 

The team inspected and reviewed project facilities including
buildings, laboratories, workshops and offices. also reviewedIt

laboratory equipment at the Aridoculture Center and farm equipment and
vehicles at the mechanization center. 
 Research work was observed atresearch stations and at on-farm trials. Facilities and equipment
also observed and reviewed 

were 
at IN and IAV in Rabat. 

Phase 3. Information LNaluation and Analysis: This phase of theevaluation was processing concomitantly with other phases. It awas
continuing process. As information was gathered through discussing,
reading, interviews and observations it was tested against and compared

with project objectives, goals and expected outputs. 
 If problems,inconsistencies or questions appeared they were resolved by furtherquestions, observations and interviews. Thus, constant feed-back into thesystem and continuing reanalysis was an integral part of the evaluation 
process. 

Due to the nature of this evaluation the analysis tends to be morequalitative than quantitative. The evaluation is intended to be objective.
However, an analysis of qualitative data of necessity is somewhat 
subjective.
 

During this phase of the evaluation the team utilized the objectivelyverifiable indicators of the logframe as a basis for measuring change orprogress toward achievement of project goal and purpose. For example 32participants are to receive training and graduate degrees during the PACD.To date only 26 are in training and will have received degrees in the LOP.The hiring freeze in the M brought on by critical budget problems in .theGO was the external factor responsible for this shortages. Progress andproblems in achieving project goals and purposes were examined in the lightof not only programied project inputs but external factors as well. 



kternal factors included, but were not liuited to: O mactivities,
weather/climate, market prices, personnel preblems and farmer respnse. 

Phase 4. Evaluation of alternatives and report preparation: rollowinevaluation and analysis of informative alternatives for project activities,
modifications, conclusions and recomendations were surfaced and examinedby team members. All were examined from the stand points of reasonableness
and consistency with information upcn which they were based. 

Subsequent to a final review of information and analysis, recumenda­
tions were considered and finalized by consensus of the team. The final 
report was prepared to present results of the evaluation and conclusions 
and recomendations of the Evaluation Team. 

In the judgement of the Evaluation Team the methodology utilized is
logical and should provide a sound and fair project evaluation. However,
it would contribute to the evaluation prxcess if the mission provided more
guidance as to the form expected in the final report. In addition theinformation and analysis phase of the process would be strengthened if team
activities were scheduled to allow one or two day breaks in the field
review process to permit the team to consolidate finding to date, make some
preliminary analysis and plan for the remaining time to be spent in­
country. Scheduling difficulties are recognized as well as the fact that
other things are also going on in the mission and in-country. However, it
should be kept in mind that the team was brought to the country to
evaluate, analyze and make sound recommendations. The ability of the team 
to meet these responsibilities in influenced by scheduling. 
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1. Fifth Amendment to Project Grant Agreement Between The Kingdm of
 
Morocco and the United States of America, AID Project Number: 608-0136
 
March 1, 1984.
 

2. Dryland Agriculture Applied Research, Project Paper, AID Project No. 
608-0136, June 1978. 

3. Dryland Agriculture Applied Research, Project Paper, Amendment No. 1 
AID Project No. 608-0136. Dec. 1982. 

4. Project Paper Amendment No. 3, Project 608-0136, Dryland Agriculture
Applied Research, Morocco, Aug. 1983. 

5. Memorandum of Understanding on the Socio-Economic Couponent of the
 
Dryland Agriculture Applied Research Project 608-0136 between Institut
 
Agronemique et Veterinaire Hassan 2I and united States Agency for
 
International Development, June 5, 1984. 

6. Country Development Strategy Statement,, FY 1988, Morocco, Annex C,
The Agricultural Sector in Morocco: A Description, USAID, Wash. D.C.'
 
20523, Feb. 1986.
 

7. AID Evaluation Summary (Part 1), Agronomic Institute Project 608­
0160, undated.
 

8. Asia and Eest Bureau Procedural Guidelines for Evaluation, 
AW/DP/valuation Nov. 1986. 

9. IHR&-IA Aridoculture Project Integrated Work Plan, 1985-1986, 
Dryland Agriculture Applied Research Project No. 608-0136, 1985. 

10. MAC Dryland Agriculture Applied Research Project No. 608-0136, Mid­
term Program Review Supporting Documents 1986. (Includes: Contract: 
Goals, Log Frame; workplan umearies, Research Trials; Annual Reports;
Scientific Panel Report (Excerpts); Participant Training; Technical 
Assistance Staff; Conmltants; Equipment; Budget. 

11. Dryland Farming Applied Research Project, INRA-IAC Annual Technical 
R-)port 1984-a5. USAID Project No. 608-0136, 1985. 

12. Project Status report. Dryland Agriculture Applied Research, 4th 
quarter of FY 85, USAID. Project 608-0136, Oct. 21, 1985. 

13. Aridoculture Status Report to USAID, Darrell G. Watts, ?MAC Team 
Leader, Feb. 26, 1986.. 

14. Report of Scientific Panel Review of Dryland Farming Applied
Research Prolect, Jan. 27-Feb. 2, 1985. 

15. Scientific Panel Report. INRA-NIAC, Dryland Faming Applied Research 
Project, USAID Project No. 608-0136 March 9-16, 1986. 



16. Report of the Forage Review Panel for the 1NRA14fAC Dryland FarmingProject in Morocco. Feb 16 to March 1, 1985. 

17. Report of Econcmics Program Review Panel, W. Miller and T.Nordbloom, visit to Settat from Dec. 2-7, 1985. Draft Dec. 20, 1985. 

18. Report of the Agricultural Engineering Program Review Team.INRk4MC Dryland Farming Applied Research Project, Settat, Morocco, Jan
6-16a 1986. 

19. Report of the Agricultural Engineering Program Review Team, INRA-MUAC Dryland Farming rpplied Research Project, Mid America International
Agricultural Consortium Jan 6-16, 1986. 

20. 
 Rough Draft of 1981-82 Anur.l Report for Morocco Project by Dr. C.A.
Francis, Coordinator, Oct. 27, 1982. 

21. Needs and Weeding Practices in Abda, A. Berzenni, G. Primov, I.

Said, F. Fakoudi, March 1986.
 

22. Initial Cultural Practices in Abda, Crop year 1985-1986, AhmedHerzenni, George Primov, Ismail Said and Fatima Makoidi, Feb 1986. 
23. Trip Report; Morocco K= Dryland Research Center Project Dr. GlenJ. Vollmar, Acting Dean, International Programs, Nov. 13-19, 1985. 
24. Administrative visit Report. MarociLTAC Dryland Farming Research
Project, Settat, Morocco, March 29-April 16, 
 1985. George Ham, Derrell
Nelson. Parl Santelmann and Robert Volk 1985. 

25. Trip Report, Cc isultancy to the HIAC Dryland Agriculture AppliedResearch Project in Morocco, William C. Wright Sept. 1985. 
26. Kingdcm of Morocco, Agricultural Sector Adjustment Loan. Technical
Support Volume, Covering Adjtstment Program and Policies, World Bank
 
Agriculture Loan, Part I, 1985.
 

27. The Kingdom of Morocco, Report of the FAO/WFP rdssion, Assessment ofthe Food, Agriculture and Livestock, OSRO: Report 11/84/E,, FAO Bay 1984. 

28. 1984-85 Annual Report, Morocco Range Management Improvement Project(USAID 608-0145), Range Management Service, Department of Livestock,
Government of Morocco and Department of Range Science, Utah State 
Uiversity, Sept. 1985.
 

29. Chaouia Project II. The Socio-Economic Component of the DrylandAgriculture Applied Research Project 608-0136. Integrated Plan of Work 
1984-1985.
 

30. Chaouia Project II. The Socio-Economic Compnent of the DrylandAgriculture JApplied Research Project 608-0136. Integrated Plan of Work 
1985-1986.
 



31. ?roj&ct Chaouia I, Quarterly Report, January-March 1986, Zagdnmi 
Larbi, Chf Project (haauia 11, 1986. 

32. National In5titute of Agricultural Research in Morocco: Present
 
situation and Prospects, ISNR, march 1985. (Sumary only).
 

33. Kid-project Evaluation Report, (Selected Pages concerning Socio-

Economic Research Couponent), Project 608-0136; L..'yland Agriculture
 
Aplied Research, May 1983.
 

34. A Beneficiary Profile of Haute Chaouia, Alice L. Morton, Aug. 1982. 

35. Objectifs, Organisat:1on et Bilan d'Activit. de la Direction du 
Developpement Rural, le 31 Mai 1985. (In French, translated by Carl E.
 
Ferguson).
 

36. Les coets de Production des QuLtre, Cereals Principales, 1981-1982, 
Larbi Zagdouni and Benataya Drics, Juin 1984. 

37. L'Agriculture in Situation Aleatoire Caouia 1977-1982, Driss 
Benataya, Paul Pascon and Larbi Zagdouni avec la Collaboration de Omar
 
Magoul, 1983.
 

38. Etude Agronomique des cereales en Haute Chaouia, Tathia Benkhira,
 
September 1985.
 

39. Role des Baux dan la Dynamique des rxplotations Agricoles

Familiales, Driss veamti, 28 Juillet 1985.
 

40. Insertation de l'Aqriculture dans l'Econmie Harchan de (Note:
scwthing missing hare), DrisS Benataya, 15 Nov. 1985. 

41. Gestion des Stocks in Situation Aleatoire, Aioua Farouk, 17 Dec. 
1985.
 

42. La Cerealiculture en Haute Chaouia. 1977-1985. Tendances et 
Evolutions, larbi Zagdouni and Driss Benataya, 20 Dec. 1985. 

43. Resultats de l'Enquete sur les Date de Semis en Haute Chaouia, 1985­
1986, Larbi Zagdouni, 28 Mars 1986. 

44. Developpment de la Production Fourragere, Systems Animaux, Volume 
Il,TCP/4We4402, 1O, Juillet 1985. 

45. Project Petits Ruminants Premier Bilan, Institut Agronmique et 
Veterinaire Hassan II, Small Ruminant-CRSP, 1985. 
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AMRL 	2 - XKY 22, 1986 

April 	2, 1986
 
8'30 a.m. - Briefing at Winrock Internatioral, Arflington, Virginie 

Garland Christopher 
Gmer Gery 

9:30 a.m. - Briefing USAID, HENVBureau, Washington D.C. 
Jim Lowenthal, ANE/TS/ARD 
Ed Rice, Agriculture Research Projects 
Trid Nukherjee, Economist
 

2:00 p.m. - Briefing at Winrock International, Arlington, Virginit 
Garland Christopher, Win:ock, Evaluation Team backstop 
Guner Gery, Evaluation Tam backstop 

6:45 p.m. - Depart Washington D.C. (Dulles) enroute to Paris 
April 	3, 1986
 

8:40 a.m. - Arrive Paris, De Gaulle 
7:50 pom. - Depart Paris, Orley 
8:30 p.m. - Arrive abat 

April 4, 1986, USAID Rabat Office 
8:30 	a.m. - Briefing USAID/Rabat 

Malcolm Purvis, Food and Agriculture office (FAO) 
Ron Stryker, Deputy FAO 
Randall Thompson, Evaluation Office 
Hanafi, Project Management
 

2:00 	p.m. - Briefing USAID/Rabat

Robert Chase, Mission Director
 
Charles Jo'tison, Deputy Director
 

3:30 p.m. - INRA 
H. Faraj, Director 
X. Zouttane, Deputy Director, INRA 

April 5, 1986, USAID/Rabat Office Rqview documentation 
April 	6, 1986, Sunday
 
April 	7, 1986 

8:30 a.m. - Depart Rabat for Settat 
10:45 	a.m. - Arrive Settat, Briefing by NIAC 

Darrell Watts, HIAC Team Leader 
Lavoy Croy, MIAC Research Coordinator 

2:30 p.m. Briefing, review Aridoculture Center Facilities 
Darrell Watts, MT=AC Team Leader 
Lavoy Croy, HIAC Research Coordinator
 

April 	8, 1986, Aridoculture Center 
8:30 a.m. - Review facilities, discussions, Sidi El Aydi Research 
Station
 

Darrell Watts, MAC Team Leader
 
Lavoy Cray, MIA Research Coordinator
 
John Hamilton, Agriculture Engineer
 
Abdel Bahri, Agriculture Engineer
 
Wally Swanson, Mechanization, Station Development
 
Ed Smith, Cereal Breeder
 
Dave Keith, Entomologist
 

3:00 	p.m. - Briefing, review Weed Science work
 
Dave Recehro Weed Science'
 



6:30 p.m. - Discussions, Forage Agronomy Staff
 
Loren Rcmmn, Forage Agronamist
 
Hohnwd Nazhar, Forage Agronomist
 
Mohamed Derkaoui, P, Forage Breeding


April 9, 1986, Field trip to Jema Shaim, review off station research and 
on-farm t.rials 
Darrell Watts, IC Team Leader 
Lavoy 	Croy, 1CM Research Coordinator 
Ed Smith, Cereal Breeder 
George Primov, Sociologist 
Mustapha Hamida, Research Associate, Agri-Econ
Ismail Said, Research Associate, Sociology 
Giles 	Rafsnder, Agricultural Economics 
Ran Stryker, Deputy FAO 

April 10, 1986, Aridoculture Center 
8:30 a.m. - Discussions Mechanization Center Group 

.;c.n Hamilton, Agricultural Engineer
Wally Swanson, echanization, Station Development 
Abdel Bahri, Agricultural Engineer 

10:30 a.m. - Briefing, Need Science Group

Dave Regehr, Weed Science
 
Abbes Tanji, PT, Weed Science
 
Azzedine El arahli, Weed Science
 

2:30 p.m. - Discussions, Cereal Agronow and Soils Management
Lavoy Croy, Cereal Agronomist and Research Coordinator 
Mohamed El Murd, PT, Cereal Agronomy 
YAhauiad Karrou,. PT, Cereal Agronomy
Kenneth Brengle, Soils Management
Abderrahman Bouzza, PT, Soils Management

April 11, 1986, Aridoculture Center 
9:00 a.m. - Discussions, Sociology Group

George Primav, Sociologist 
Ismail Said, Research Associate in Sociology 
Richard Riddle, Sociologist 

10:30 	a.m. - Discussions, Agricultural Economics Group
Giles Rafsnider, Agricultural Economics 
Rlustapha Hamida, Research Associate in Agri-Econ 

12:00 	a.m. - Discussions with Entomology Group 
Dave Keith, Entomologist
 
Saadia Lhaloui, PT, Entomology

Mustapha El Douhssini, PT, Entoonlogy
 

3:30 	p.m. - Discussion with IM Project Director 
Elmadani Zouttane, IM Regional Director, Director 
of Aridoculture Center 

April 12, 1986, Return to Rabat 
April 13, 1986, Sunday, Rabat 
April 14, 1986, USAID/Ptabat Office 

8:40 a.m. - Status report to USAID/Rabat 
Ron Stryker, Deputy FAO
 
H.Banafi, Project Mianagement
 
Pandall Thcpson, Evaluation Officer 



11:00 a.m. - Discussioms with Director of Scientific Department, IDfA 
Dr. Ezzahrmuo, CI. P!visln Recearch wA Experimentation 
Dr. Moutaid, Aniuh Sciencz 
Dr. Bemmni, Plant Pathology 
Dr. Osr1'ri, Ecology 

2:35 p.m. - Visit IM facilities
 
Dr. Ezzahrauoi, Chief Division Research 

April 15, 1986, USAID/abat Office 
8:30 a.m. - Discussion with USAI/Rabat
 

Randall Thompson, Evaluation Officer
 
9:30 	a.m. - Visit to IM Gulch Station,
 

Rabat Ed Smith, Cereal Breeder
 
Abdellah Owssou, Cereal Breeder
 
Turkmani, Seed Control and Registration
 
Fzouki, Seed R'ultiplication (FAD)
 

3:00 	p.m. - DiScussions %ith IAV, Bassan IIDirector Deputy 
Mohamed Firdawcy, Deputy Director 

5:20 	p.m. - Dismcssions with IAV, Hassan II,DMI Group
 
Richard Riddle, Sociologist
 
Larbi Zagdouni, Acting Director WI
 
DrIss Benatya, Economist
 
Abdelfatah Elbehri, Agronomist
 

April 	16, 1986, UAMD/Rabat Office
 
8:30 a.m. - Wcom Purvis, FAO
 
12:00 - Hotel Tom Hassan, (Security), Reviewing documentation 

April 17, 1986 
Travel to Settat
 
10:30 a.. - Discussions with Soil Fertilit Group
 

Parris Soltonpour, Soils
 
Javoy Cray, Research Coordinator
 
A. Azzaoui, Soil Fertility 
X. E1 	(Marous,Soil Fertility
 

3:00 p.m. - Discussions with Plant Pathology Group
 
Mt. El Yamani, Virology
 
A. Lyaumani, Mycology
 
E. Tbufig, Plant Pathology

Dennis McGee, Plant Pathologist (Cnsultant/Advisor) 

April 18, 1986, Aridoculture Center
 
9:00 a.m. - Discussions .withMAC Technical Staff
 

Parvis Soltanpour, Soil Fertility
 
Loren Romnn, Forage Agronom
 
John Hamilton, Agriculture Engineering
 
Dave Regehr, Weed Science
 
Arden 	Cambell, Cereal Breeding 
George Prizmv, Sociologist 
Giles 	Rafsnider, Agricultural Economist 
Wally 	Swanson, Agricultural fiechanization 
Leonard Dashford, Agriculture engineer, Consultant
 
Ken Brengle, Soils Management 
John Sn&yer, Soil Chemistry and Lab Development 
Lavoy Croy, Research Coordinator
 
Dave Keith, Entomologist (sabbatical leave uL)
 



3:00 p.m. - Discussions with IM staff 
Ita~ph BOchwtrouct , PT, Cereal Agrorny

Mohamed El ourid, PT, Cereal Agronoy
Mhmued Karrou, P, Cereal Agronomy 
Mohamed Kamel, PT, Food Legumes 
Mohamed Derkaoui, PT, Forage Breeding 
Mustapha El Bouhssini, IT, Entomology 
Abderrahman Lyswni, PT, Plant Pathology 
Mohamed E1 Yameni, PT, Plant Pathology
El Mustapha Toufig, PT, Plant Pathology 
Abdelmalek Azzaoui, PT, Soil Fertility 
Mohamd El Gharous, PT, Soil Fertility 
Abderrahman ouzza, PT, Soil Management 
Mohamid Boutfirass, Director, Sidi El Aydi Station 
Abdeljabar Bahri, Agriculture Engineering

April 19, 1986, Settat Team meting, work on documentation and report 
April 20, 1986, Sunday, Settat 
April 21, 1986, Settat, Discussions with DPA and CTS 

9:00 a.m. - Dr. El Hemiur, Director Settat DPA
 
2:30 p.m. - Abderrahman Rabhi, Director
 

Oulad Said CT
 
April 22, 1986, Settat
 

8:30 a.m. - Discussions with M staff
 
Darrell Watts, Team Leader
 
Lavoy Croy, Research Coordinator
 

2:30 p.m. Field review with Forage Group, Sidi El Aydi
 
Loren Rcuman, Forage Agronomist
 
Mohamed Derkaoui, Forage Breeding
 

April 23, 1986, Aridoculture Center, Discussions with DOR Group,
 
Centre de Conjuncture
 
9:15 a.m.
 

Richard Riddle, Sociologist
 
Abdelfatah Elbehri, Agronomist

Sedrick El Moula, Technician
 
Mohamnad Agandou, Technician
 
Kadour Elmajdaoui, Technician
 
Ahmed Chgoubi, Technician
 

11:00 a.m. - Discussions with Director, Aridoculture Center 
El Madani Zouttane, Project Director, INRA 

1:30 p.m. - Meeting with Cereal Breeder
 
Arden Campbell, Cereal Breeder
 

3:30 p.m. - Meeting with Food Legume Breeder
 
Mohamed Kamel, P.T., Legume Agronomist


5:00 p.m. - Meeting with Director Aridoculture Center
 
El Madani Zouttane, Project Director, INRA
 

April 24, 1986, Settat
 
9:00 a.m. - Discussion with MC Team Leader
 

Darrell Watts, IlMA Team Leader
 
Ron Stryker, Deputy FAO
 

3:00 p.m. - Depart Settat enroute to Rabat 
April 25, 1986, USAIDATabat Office 

9:00 a.m. - Meeting ith UsID
 
Ron Stryker, Deputy PAO
 



5:00 p.m. - Ken Young and Sob Waugh meeting with USDA-PASA, 
Agriculture Statistics 
Wally Tyner, Agricultural Economist
 

April 26, 1986, USAID/Rabat Office, Information analysis, drafting report
 
April 27, 1986, Sunday - Rabat
 
April 28, 1986, USAID/Rabat Office, Report preparation
 
April 29, 1986t Rabat, Meeting with staff at IAV
 

9:30 a.m. - Fouad Guessous, Animal Production 
11:30 	a.m. - Don Johnson, Minnesota Project
 

Dr. Firdawcy, Director General, IAV
 
2:45 p.m. - Dr. Mostafa Agbani, Head Department of Agronomy and Plani 

Breeding
 
Dr. Mohamed Oussible, Tillage
 

3:45 p.m. - Dr. Aziz Merzouk, Head Department of Soil Science 
April 30, 1986, USAID/Rabat office Report 

8:45 a.m. - Status Report, Malcolm Purvis, FAO 
9:30 a.m. - 6:00 p.m. - Report Preparation

May 1-5, 1986, USAID/abat Office, Report Preparation 
May 6,1986, USAID/Rabat Office 

7:00 a.m. - Report Preparation
 
8:30 a.m. - 10:30 - Presentation of draft Evaluation Report to 
Agriculture Office
 

Malcolm Parvis, Food and Agriculture Officer (FAO)
 
M. Hanafi, Project Management
 
Paul Crawford, Agricultural Economics
 
Randall Thomas, Evaluation Officer 

2:00 p.m. - 4:00 p.m. Continue presentation of report
May 7, 1986, USAID/Rabat Office 

9:00 a.m. - 11:30 a.m. - Debriefing report to USAID/Rabat
Charles Johnson, Deputy Director 
Malcolm Parvis, FAO
 
Randll Thomas, Evaluation Officer
 
Paul Crawford, Agriculture Officer
 
Stacy Rhodes, Program Officer
 
John Giusti, Program Office
 
Mohamed Hanafi, Project Management
 
Pamella Callen, Acting Comptroller
 

1:00 p.m. - 6:30 p.m. - Report Preparation 
May 8, 1986, USAID/Rabat Office 

7:00 a.m. - 12:00 a.m. - Report Preparation 
3:00 p.m. - 4:00 p.m., INRA
 

H. Faraj, Director INRA
 
Malcolm Parvis, FAD
 
.Eanafi, Project Management 

May 9, 1986, USAID/Rabat Office 
7:00 a.m. - 12:00 noon - Report Preparation
 
1:45 - 3:00 p.m. - Debriefing MIAC
 

Darrell Watts, Team Leader
 
Lavoy 	Croy, Research Coordinator 

3:00 	p.m. - 5:00 p.m. - Seminar DDR of IAV
 
Larbi Zagdouni, Acting Director DDR
 
Abdelfatah Elbehri, Agronomist
 
Richard Riddle, Sociologist (MIAC) 



May 10, 1986
 
8:15 a.m. - Depart Rabat 
8:22 p.m. - Arrive Lincoln, Nebraska 

May 11, 1986, University of Nebraska (L) Lincoln, Nebraska 
May 12, 1986, tEL 

7:15 a.m. - Breakfast meeting University officials 
Roy Arnold, Vice Chancellor, IANR 
Wendell McKinsey, Executive Director, MIAC 
Irvin Omtvedt, Dean and Director, Agricultural Research 
Darrell Nelson, Dept. Head, Agronomy 
Carl Mueller, Fiscal Manager, Grants and Contracts 
Dan Bigbee, Coordinator, Morocco Project 
Larry Schulze, Asst. Coordinator, Morocco Project 

9:30 - 12:00 noon - UNL Morocco Project Office
 
Dan Bigbeea Project Coordinator
 
Larry Schulze, Asst. Project Coordinator
 

12 noon - 1:30 p.m. - Discussion with Project Consultants/Advisors 
Dan Bigbee, Project Coordinator 
Don Sanders, Soils 
Bill Splinter, Agricultural Engineering
Leonard Bashford, Agricultural Engineering 

2:00 p.m. - 5:00 p.m., tUL, Project Officer
 
Dan Bigbee, Project Coordinator
 
Larry Schulze, Asst. Project Coordinator
 
Lois Erickson, Purchasing/Accounting
 
Peggy Newguist, Purchasing/Accounting

Olivia Ernest, Secretary 

May 13, 1986, UNL
 
7:00 a.m. - 8:30 - t.EL, Project Administration Advisory Council 

Dan Bigbee, Project Coordinator 
Darrell Nelson,. Head, Dept. of Agronomy 
Bill Miller, Head, Dept Agricultural Economics 
Irvin Qmtvedt Dean & Director, Agricultural Research 

9:00 a.m. - 3:00 p.m. - Report Preparation
 
3:30 p.m. 5:00 p.m. - UNL, MIAC Exit Interview 

Rcy Arnold, Vice Chancellor, IANR 
Glen Vollmer, Acting Dean and Director, International Programs
Dan Bigbee, Project Coordinator 
Larry Schuluze, Asst. Project Coordinator 

May 14, 1986, Team Leader travel to Winrock Offices, Rosslyn, Virginia
May 15 - 22, Winrock Offices, Report preparation 
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AMOM;PU ANDSOIL SCIENCE 



AFMD)X F. iAOO r HARW PW rCTG AM SOIL SCIDI 

Table 1. Range of percentages 
groups of fariners in 

of the planted area of four different 
the Chouaia Region for several operations 

Table 2. Cost of capital equipment 
facilities 

for laboratories and other 

Table 3. Suggested ccepletion dates for U.S. trained participant 
trainees assigned to the Aridoculture Center showing 
discipline, number of participants and training schedule 
through 1992 

Table 4. Suggested areas of research focus and U.S. Technical 
Assistance showing discipline, focus of research and projected 
time schedules through 1992 



- -

T LE1. PAM OF TAGES OF TE PLANTED A6 OF RM DIF"FT 
GFJPS-OF FARMES IN THE CHOUAIA REION FR SEVEML om Taiss 

Soil PreparationTractor and Cover Crop 

Traditional Plow 

Seeding 
Broadcast by hand 


Covering Seed 

Cover Crop* 

Harvesting
o n~e 

Sickle 
Hand pulling 
Grazing 


Durm Wheat28.5 .-.
4g9 

7.8% - 23.1% 

100.0% 


45.0% - 91.1% 

27.0%- 98.6% 

1.4% - 73.0% 
0% - 39.9% 

3.5%- 58.8% 

0.4% - 0.9% 

100.0% 

35.4% - 79.1% 

13.9%- 81.6% 

7.4%- 84.1% 
0.6%- 41.0% 
0.5% - 10.4,%
 

• The name used in Morocco for a heavy 2-section offset disk. 



Tible 2. COST Or CAPITAL E1MWT PM ZRABCMRVES A) OTHER FACILITIES 

Discipline or racility Cost 

Cereal Agronomy 
Soil and Plant Analysis 
Plant Pathology 
Forage Agronomy 
Food Legumes 
Cereal Breeding 
Weed Science 
Agri. Eng. & Mechanization 
Soils & Plant Materials 
Processing Center 

eadhouse of Greenhouses 
Commications & Audiovisual 
Giuch Station 

$ 95,760
$ 31,650 
$191,500
$ 4,900
$ 25,300 
$ 14,550 
$ 2,500 
$176t850 
$ 22,660 

$ 44,125
$ 14,915 
$ 

Total 



Page 4 

TABLE 3. SUGGESTED COMPLETION DATES FOR U.S. TRAINED PARTICIPANT TRAINEES 
ASSIGNED TO THE ARIDOCULTURE CENTER SHOWING DISCIPLINE, NUMBER 0 
PARTICIPANTS AND TRAINING SCHEDULES THROUGH 1992 

DATE OF SUGGESTED 
DISCIPLINE NO OF DATES OF RETURN RETURN + COMPLETION 

TRAINEES X YEARS-! OF U.S. TA 

Agronomy: 

Cereal Breeding 6 3-6/88 Doc. 6/91 
1-10/85 Doc. 10/88 end 1991 
1-1/87 Doc. 1/90 
1-9/87 Doc. 9/90 

Cereal Agronomy 4 1-6/88 
1-8/85 

Doc. 
Doc. 

6/91 
8/88 end 1992 

1-7/83 M.S. 7/85 
1-1/85 M.S. 1/87 

Forage Agronomy 3 1-11/83 Doc. 11/86 
1-10/85 Doc. 10/88 mid 1991 
1-2/86 Doc. 2/89 

Weed Science 1 1-2/85 M.S. 2/87 mid 1989 

Plant Pathology 3 1-8/85 
1-12/85 

Doc. 
Doc. 

8/88 
12/88 end 1990 

1-9/85 Doc. 9/87 

Entomology 2 1-8/85 M.S. 8/87 mid 1989 
1-8/85 M.S. 8/87 

Soil Management 2 1-3/83 Doc. 3/86 mid 1990 
1-6/88 Doc. 6/91 

Soil Fertility 3 1-5/85 M.S. 5/87 
1-2/85 M.S. 2/87 mid 1992 
1-6/88 Doc. 6/91 

Food Legumes 2 1-3/85 Doc. 3/88 end 1990 
1-8/88 M.S. 1/90 

Agri. Engineering end 1992 

Soil and Water 2/ 
Conservation - end 1992 

Agri. Meteorology / end 1992 

1/ M.S. Candidates, X - 2 years; Doctorate candidates, Y - 3 years. 
2/ No participants in training as of the date of this report. 



Table 4: 
 Suggested Areas of Research Focus and U.S. Technical Assistance shoving

discipline, focus of research and projected time schedules through 1992.
 

DISCIPLINE AND FOCUS
 

Agronomy
 

Cereal Breeding (Advisory Services) 

Cereal Breeding (Varietal Screening)
 

- Yield stability under moisture
 
stress 


- Hessian fly resistance
 
- Disease resistance
 
- High Yields with adequate moisture
 

Crop and Soil Management
 

- evaluation of rotations, tillage
 
and cropping systems 


- Cereal production in relation to
 
soils and rainfall 


Forage Agronomy
 

- Forage production systems
 
- Variety testing and evaluation 

- Improvement of weedy fallow
 
- Improvement of permanent pastures
 

Weed Science
 

- Evaluation of present weed control
 
methods
 

- Evaluation of herbicides 

- Cultural practices-for weed control
 

Food Legumes
 

- Screening for disease resistance
 
in chick peas
 

- Drought tolerance 

- Winter sown varieties of chick peas
 

YEAR
 

86 87 88 89 90 91 92
 

Cereal B eedets
 

Cereal Breeders (variety selectio
 

Cer 1 Agono ist 

Agronomis (Soil M ) 

Forage A ronoist
 

Agro omisl (Weed Science)
 

Aronost (Food Leg ues) 



Table 4 (cont) 

YEAR 
DISCIPLINE AND FOCUS - - -__ ___ 

86 67 88 89 90 91 92 

Plant Protection 

(Entomology) 

- Develop crop management 
strategies to reduce insect damage. 

- Work with cereal breeder to 
incorporate Hessian fly resistance Erd:mob ist 
in cereal varieties. 

- Evaluation of chemical products 
for insect control. 

(Plant Pathology) 

- Evaluation of cereal lines and 
varieties for resistance to rusts 
and other diseases (in cooperation 
with cereal breeders). -P -o -

- Evaluotion of the Importance of 
viral diseases. 

- Evaluation of the relationship 
of soil mofsture stress to crop 
losses due to diseases. 

So:il Science 

(Soil Fertility) 

- Soil test calibrations. 

- Soil testing service for So 1 Sci ntist (S 1 F rtil.ty) 
farmers. 

- Evaluation of fertilizer needs 
in cropping systems which 
include legumes 



Table 4 (cont.)
 

YEAR
 
DISCIPLINE AND FOCUS
 

86 87 *88 89 90 91 92
 

(Water and Soil Relationships)
 

- Soil and Crop Management
 
Practices for increasing
 
water infiltrations,
 
storage and controlled
 
use by crops.
 

- Practices for reducing
 
evaporation from the
 
soil surface.
 

Soil Scientist
 
- Water spreading and water (Soi and 1ate ) 

"harvesting" by use if Conr ato 
small diversions. Confervation 

- Investigate desirability of
 
land modification (terracing
 
for example) for promoting
 
water infiltration and
 
reducing soil erosion.
 

Agricultural Eng. and Mechanization
 

- Design testing and evaluation 
of primary tillage implements. Agri ultu al Egineqr (D sign Eval 

- Evaluation of seed drills, both
 
tractor and animal powered.
 

- Evaluation of threshers for
 
cereals and food legumes.
 

Agri ultu al E gine r (F Lrm Mich.)
 

- Joint research and development
 
program with IAV focused on
 
farm machinery needs.
 

- Technical assistance to private
 
industry in manufacture of farm
 
machinery better suited to
 
Moroccan conditions.
 



Table 4 (cont,)
 

DISCIPLINE AND FOCUS 
86 87 88 

YEAR 

89 90 91 92 

Agri. Meteorology 

- Relating agronomic practices 
to meteorological records and 
forecasts. 

Agr 
Met orolgist 

- Drought detection, early 
warning and impact assessment. 

- Meteorological records and 
interpretation of agronomic 
data. 

TOTAL PERSON/YEARS: 120 132 132 144 90 84 66 



APPENDIX G 

NMICJL1URRI,~IE~l AM MECHRNZATION 



APPEMIX G. 	 AIWLIURAL E1Ef AND NE IZAIf 

Table 1. 	 Agricultural Engineering objectives/goals at project 
completion - August 1988 

Table 2. 	 Agricultural Engineering objectives/goals if the project is
 
extended five years
 



TABLE 1. 	 AGRICULTURAL ENGINEERING OBJECTIVES/OA AT PROJECT 
CaPLETIO - AUGUST 1988 

Arid Region 	Sweep Tillage Machine Design and Test Finalized.
 

Other tillage machine possibilities evaluated, approved or
 
disapproved, such as chiEel plows.
 

"Small and Large Grain" planters or grain drills - designed and/or
recommended for use inarid region agriculture. 

A series of 	animal traction/small farms equipment will have been 
purchased, tested, modified ifnecessary, and introduced to the Moroccan
 
farmers. 

Grain harvesting machines and threshers will have been evaluated 
with recommendations for local manufacture or import. 

An engineering research building, fully equipped, will be
 
available for researcher plot and arid region agricultural machine
 
development.
 

An instrumented tractor will be operational to assist other 
INRA4MIAC scientists by providing definitive, precise engineering

information. The system will be computerized for information gathering
"Inthe Field" and transferring to the in-house computer system.
 



TABLE 2. AGRICLLURAL ENGINEERING QBJECTIVESr/OALS IF THE PROJECT 
IS EXTEED FIVE YEhRS 

Strong activities and accomplishments in institution building and
 
agricultural engineering professionalism. Creation of a Moroccan
 
Society of Agricultural Engineers and membership in The International 
Standards Organization to Permit International Conmmunication in the 
field of agriculture. 

Joint research and development programs with IAV (Hassan II 
University), INRA and the Ministry of Agriculture. 

Design and establishment of a Moroccan Agricultural Equipment 
Testing Station.
 

Design and establishment of a Technical Information Dissemination
 
Center to carry viable research information to farmers and other 
institutions.
 

Graduate Student Exchange Programs in agricultural mechanization 
and engineering. This will be the future strength for INRA and IAV. 

The introduction of agricultural engineering into the private 
(manufacturing) sector: 

1. 	 Manufacturing techniques and inspection systems 
2. 	 Value analysis, value engineering and product "cost reduction 

techniques and systems 
3. 	 The science of QUALITY CONTROL and instrumentation
 
4. 	 The introduction of "Industrial Engineering" to control
 

product cost for competitive EXPORT markets.
 

Attain a stance of agricultural engineering technical leadership
 
inNorth Africa.
 

Teach and train applied agricultural engineering and machine
 
(shop) technology.
 

ASSUMPTIONS: ADEOUTE FUNDS AND MANPOWER (INRA) ARE AVAILABLE 

K?\
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APPMIX a. LXIE2TOM FOAW SY'S'M 

Item 1. 
 Current Livestock Situation 

Table 1. Comparison of 1983-84 rainfall with average rainfall over the
previous six crop seasons
 

Table 2. Livestock parameters for Settat Province current l Avestock 

feed situation 

Table 3. Feedstuffs deficit in 1984 (million FU)
 

Table 4. Feed balance sheet for 1981-85
 



ITEM 1. CURRET LIVESTOCK SITUATICN 

The national livestock population of Morocco was recently estimated at 2.4million cattle, 12.6 million sheep, 4.9 million goats, 1.9 million horses and
0.3 million camels (Report of the FAO/IfP Mission,recent May 1984) (27). Althoughpoultry numberi5 have not beenmeat and eggs from 
recorded, national production of poultryt.e modern industrial sector in waspoultry meat and 1,000 million units of eggs. 

1981 113,000 tons of 
7he modern sector was estimatedto account for 80 percent of poultry meat and 60 percent of eggs in 1981. 

Livestock numbers other than poultry vary considerably between good rain­fall and drought periods. Average annual rainfall declined 24 percent in the1983-84 season compared with the previous 6-year average
the associated decline in national animal 
of 248 m. (Table 1)


numbers between 1980 to 1983 was:cattle (-28 percent), sheep (-24 percent), and goats (-20 percent).
the drought was most severe inthe more arid areas. 
Impact of
 

Figures for Settat Province
for the same period and livestock classes were:(-38 percent), cattle (-63 percent), sheepand goats (+13 percent).
been dampened to some extent by 

The effect of drought on livestock has
the provision of subsidized feed includingimported grain in the most severe drought areas by the Livestock Directorate
(LD) of the Ministry of Agriculture. 

Although the study zone serviced by the Aridoculture Center project inSettat is important for crop production including about one third of all wheat
and barley, 83 percent of the maize and 29 percent of food legumes, the area isalso important for livestock production. The four provinces served by theproject account for 17 percent of all sheep (2,174,894 hd.), 17 percent of allcattle (409,000 hd.) and 3 percent of all goats (135,788 hd.). 
Estimated national meat consumption is 392,000 tons ed meat and 145,000tons white meat. Red meat includes over 50 percent baef, 27 percent from sheep,and 13 percent from goats. Dairy herds contribute 41 percent of beef supply.Demand for red meat is projected to increase 5.4 percent per year from 1985 to2000 (Report of the FAO/WF? Mission, May 1984) (46). Although Morocco iscurrently self-sufficient in red meat, it will be difficult to sustain self­sufficiency with a projected doubling of consumption by 2000 unless theproduction system is improved.
 

Livestock productivity is currently low duedisease, to problems of nutrition andbut also low fertility, high mortability and an excess number of non­productive animals associated with poor management. Current average produc­tivity per female is estirnited to be only 119 Kg. meat and 1000 L milk forcattle, 11 Kg. meat and 2.1 Kg. wool for sheep, and 9 Kg. meat for goats.program Ato improve livestoci. productivity would need to encompass all of theabove factors affecting prciductivity; however, the nutrition aspect will likelybe the greatest constraint in expanding production. 

The study zone thefor 1ffkt C Dryland Agricultural Aplied ResearchProject includes Settat Province, the location of the Aridoculture Centeroffice, plus parts of three other provinces: Kharibga, El Jadida and Safi. 



TBLE 1. OMPARISON OF 1983-84 RAINFALL WI.H AVERAGE RAINFALL 

OVER THE 	PREVIOUS SIX CROP SEASONS 

DATA,BY PROVINCE
 

P-WINCE 6-YEAR AVERAGE 83-84 SEASCm DEFICIT OR DEFICIT OR
RAINFALL MA INSURPUS SURPUS IN 

AGADIR 115.6 94 -21.6 	 -19
AL ROCEIUA 170.3 156 -19.3 -11 
AZILAL 200.3 -35.5165 	 -18 
BEWn-ELLAL 296.6 	 206.3 -90.3 -30
 
BEN SELII4ANE 259.3 213 -46 
 -18
 
BOJDOUR ....
 
BOUAME 134 159.7 +25.7 +19
 
CASABLANCA 326 
 154 -172 -53
 
C0AUE 493 +355
848 	 +72
EL JADIDA 308 	 -55
253 	 -18

EL KELAA 164 105 -59.0 -36
 
ERACHIDIA 
 67 	 9.64 -57.4 -86

ESSAOURA 301 	 181.7 -119 -40
 
FES 	 390 
 185.5 -204.5 -52
 
FIGJIG 67 23.9 43 
 -64
 
GtqMM 56.7 52.8 -3.8 -7 
KINITRA 493.7 480 -13.7 -3

IOEMISSET 389 205.3 -183.6 -47 
KHENIF 357 	 184 -173 -48

MtHRIBGA 236 137 -99 -42 
LMOUNE .... 
RMAUCH 205.6 -115.690 -56 

427 337.7 -39.3 -21
NADOR 131 106.9 -24.1 -18
OUARZATE 87 33 -54 -61 
OED EDM- . 
PABAT-SALE 251 191 -60 -24
 
SAPI 247 147.5 -99.5 -40
 
SETTAT 274 154.8 -119.2 
 -44
 
ESM- - --
BI1 KAGEM 329 250 -79 -24 

521 492 -29 -6 
2ROUNNTE 336 +4340 	 +29
 
TAN-TAN 50 	 26.5 -23.5 -47 
TAROUDANTE 49 
 63 +14 	 +29
 
TAZA 
 426 	 227 -201 -47

TMTOMN 480 374 -100 	 -21
 
TIZNIT 102 64.1 -38 -37 
IFMANE 325 253 -72 -22 

32 2 -30 -94 

TOTAL 248 	 189 59 24
 

SOURCE: 	FAO Report of the FAO/WP Mission, Assessment of the Food,
and Livestock Situation, OSRO: Report 11/84/E, Rmes, May 1984. 



The current livestock population of Settat Province is estimated at
700,000 sheep, 70,000 cattle, 55,000 goats, 2,520 camels, 30,000 horses,
90,000 chickens raised primarily for meat, and 62,000 chicken layers. 

An area study on 240,000 hectares within Settat Province conducted
by UN/FAO (47) provided additional information on the livestock system
and feeding program. Some estimated livestock production parameters are 
shown in Table 1.
 

TABLE 2. LIVESTOCK PARAMETERS FOR SETTAT PROVINCE 

Item 
 Cattle Sheep
 

Birth Weight (Kg.) 20 2

Weight at 6 months (Kg.) 80 

Age at Weaning (months) 4-5 2-3 

13 

Fecundity rate (%) 60 85
Death rate (0-1 year, %) 8 (0-6 mo.: 12)

(6-12 oo.: 6) 
Milk yield per lactation (Kg.)1 600
 
Offtake per animal unit per year (Kg.) 93.6 11.2
 

lInproved dairy cattle (Holstein-Frieson) produce 1200 Kg. milk per year.

Source: UN/FAO (27).
 

The selling age of cattle and sheep is estimated as follows: (1)cattle less than 6 months (0%), 6-12 months (20%), 12-24 months (40%),
and greater than 24 months (40%); and (2) sheep less than 6 months (20%),6-12 months (60%), and 12-24 months (20%). Animals sold are older than

inmost developed countries indicating a probable slower rate of growth

because of poorer feed and management conditions.
 

Data presented in Table 2 indicate that the IZ/FAO study area in
Settat Province say have livestock of less productivity than the average

of Morocco, eg., 93.6 Kg. offtake per animal unit for cattle versus 119Kg. for the national average. This difference is attributed to the low
rainfall of the area and higher susceptibility to drought compared to thenational average. This comparison also indicates the extreme shortage of
feed supply in the region to support livestock production. Information 
on the national feedrtuffs deficit in 1984, a recent drought year, is
shown in Table 3. The deficit in 1984 was 5,052 million forage units
(equivalent to barley units) equal to 44.5 percent of requirements. 

Current Livestock Feed Situation
 

A national feed balance sheet for the period, 1981-1985, is shown inTable 4 comparing livestock feed requirements with sources of feedsupply. Rangelands contribute about half of the feed on a national basis
and straw, 20 percent. However, the contribution of rangelands is very
minor and cereal straw and fallow much more important in the Aridoculture
Center study zone. Settat Province has a usable agriculture area of
717,000 hectares including production of durn wheat (142,000 ha.), bread
 



wheat (114,00 ha.), barley (183,000 ha.), corn (40,00 ha.), grain legumes
 
(125,000 ha.), forage and weedy fallow (97,500 ha,), forest land (27,000
 
ha.), rangeland (202,000 ha.), collectively-owned range and wasteland 
(212,000 ja.), and government and church land (64,000 ha.). The normal 
annual cereal yield (grain) is 5 to 6 million quientils. representing 

Estimated feed utilization in a 240,000 ha. We study region in 
Settat Province referred to earlier in this t*ection was as follows: 
straw (225 UF/ha. providing 22.1 million UF or 33.5%), weedy fallow (175 
UT/ba. providing 3.1 million UF or 4.7%), rangeland (125 UFIha. providing
10.4 million UF or 15.8%), forest land (150 UF/ha. providing 2.5 million 
UF or 3.9%), forage barley (1000 UF/ha. providing 3.3 million UT or 5%), 
barley grain (providing 5.4 million UT or 8.2%), and purchased feed 
(providing 19 million UT or 28.9%). Distribution of feed use over the 
calendar year isas follows: straw (October-April), crop residue-stubble 
(May-September), weedy fallow (December-June), permanent posture 
(January-April), forest grazing (February-July), forage barley grazing
(January-March), and barley grain feeding (July-January). Some cattle 
are fattened on barley grain, faba beans, plu[ purchased bran and beet 
pulp for a short period prior to slaughter. 



TOLE 3. tEUDSTUFFS DEF:CIT IN 1984 (million FU) 

TYPE 


CEREALS 


FORAGE CROPS 

FALLOW 


BY RODUCTS 


AGRO-INDUS-TRIAL
 
BY-PRODUCTS 


MISCELANEUS 


SUB-IOTAL 


RANGELNDS 


03Z.L 


NORMAL 1983/84 2/ 'DEFICIT 
YEAR 

1/ u.P. P 

994 680 -314 31.6 

200 20 -180 -90.0 

402 760 +358 +89.0 

420 300 -120 -29.0 

2 318 2 220 -118 -4.0 

585 600 +15 +2.6 

227 200 -27 -10.0 

5 123 4 780 -343 -6.7 

6 209 1 500 -4 709 -75.0 

11 332 6 280 -5 052 -44.5 

SCRE: 1/ ISCD/IMS, FAO 1981
 
2/ "Programme de sauvegarde du cheptel" (project) 15 March 1984,


Direction de l'elevage, IAPA.
 

\A
 



TNBL! 4. FEM BALANCE SHEE FOR 1981-85 

RWREKE~rS 

TYPE OF ANIMAL 1 000s millions 
head Pu 

Cattle - local breed 2 50 3 005 

- cross-bred 838 725 

- purebred 123 322 

Sheep 14 146 3 245 

Goats 5 096 1 125 

Horses 340 510 

Mules 360 440 

Donkeys 1 200 960 

Drodaries 200 400 

Poultry 600 

11 332 

SOURCE: ISCDM/IMDS Report, FAD, 1981. 

ESOURCES 

reedstuffs Quantity Millions 
#OO0t FU 

Barley (grain) 759 

Maize (grain) 89 96 

Oats (grain) 59 47 

Sorghum (grain) 11.6 92 

Legumes (grain) 200 200 

Carob 27 27 

Forage Crops 402 

Straw 2 200 

Beet leaves and 
tops 50 

Fallow 420 

Legume tops 118 

Bran 656 426 

Dried sugarbeet 108 86.4 
pulp 

Molasses 31 23.3 

Oilcakes 27 21.6 

Draff 10 7.5 

Fish meal 19 20 

Miscellaneous 200 

Sub-total 5 123 

Contribution of 
rangelands 6 209 

TOM 11 332 
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APPENDIX I. 	 FARMING SYSTEMS RESFARC AM Ef I ICNFRGM 

Item 1. 	 The Systems Approach to Agricultural Research and Extension 

Item 2. 	 Structured, hands-on, in-house training
 

Figure 1. 	 Farming Systems/extension, Client Oriented Agricultural
 
Development Research
 



ITEM 1. THE SYSTEMS APPROACH TO AGRICUL tRJAL RESEARCH AND WXMSION 

In our opinion the systems approach to agricultural research and
extension embodies sound principles for contributing to the developmentof the agriculture of the Drylands Project area.
 

However concepts about the nature of FSR/ vary considerably. Thepurpose of this brief treatise is not to define all of the aspects andvariations of what FSP/E might consist, but rather to state somepurposes of theand qualities of the systems approach as viewed by the authorsof this report. We believe that any research strategy must be imple­mented in terms of local conditions: Culture, climate, nature and degreeof development of the agriculture, the technical level of the clientele,organizations and institutions, infrastructure and resources. 

The systems approach to agricultural development should embrace atleast two broad areas: Technology generation and its use and (b) infra­structure and policy. The first may be designated Farming SystemsResearch and Extension (FSR/E)
structure and Policy (FSIP). 

and the second Farming Systems Infra-The Drylands Project and the developmentthe Aridoculture Center is a FS"/E project. The institutional develop-
of 

ment aspect does have some relation to FSIP but will not be discussed
here. 

The principal clients of FSE are farmers and the extension servicebut can include training activities and other entities such as those ofindustry, especially where industry deals with farming inputs.
since FS,/E develops information that can 
Also
 

contribute to elaboration ofpolicy and planning of infrastructure, FSIP should be. kept in mind 
user of FSR/E output. 
as a
 

Major activities of FSR"E may be grouped under six steps or phases.These phases are usually sequential, iterative and overlapping (Figure
1). 

1. Information gathering and planning. Social, economic andtechnical information and data as related to farming are gathered andanalyzed. 

2. -Researcher managed coamodity and discipline research, usuallybut not exclusively on the experiment station and laboratories.component research, but oriented to specific problems and to a 
This is
 

consid­erable extent to specific clientele and/or specific farming areas. 
to develop production components. 

Thisis research conducted 

3. Researcher managed commodity and discipline research at the farmlevel. 
This phase isusually conducted as an integrated part of step 2.
In part, it may be carried out with the cooperation of groups responsibleto specific clientele within specific farming areas such as on-farm
researchers or extension agents. (In the U.S., and within some statesmore than others, Extension Agents or Subject Matter Specialists play a 



major role at this point.)
 

In developing countries extension agents do not collaborate much athis phase because of lack of training and their load of other duties.
These trials are of principal interest to and the responsibility of the
commodity and discipline research programs. 
A major purpose of these

trials is to study productions components over wider ecological zones.
most aspects of farmer 
 inputs are controlled (weeds, fertilizer, insecti
cides and disease control). Uncontrolled factors are usually climaticand soi' factors. 
Management across v group of trials is standardized
 
and controlled.
 

4. Study of the integration of component technologies and alterna.tive uses of technologies in farmer systems in on-farm, researcher
managed trials, conducted within targeted farming environments. This is
the study of use of components. Farmer developed components may be used
along with researcher components. The studies (trials) are located onmore farms than phase 3. Trials are kept simple as possible for easiermanagement, analysis and interpretation, and hopefully for easier compre­hension by farmers and extension agents, admittedly this is not always
possible. Hopefully extension agents will collaborate, and at leastunderstand the nature of the trials. Farmer collaboration becomes impor­
tant, especially as an observer, and hopefully as a general caretaker,
 
and adviser.
 

5. Further testing and evaluation in farmer managed, researcher ar
extension supervised trials. 
Transfer of informatic.: to collaborative
extension agents and to farmers, as well as to commodity and discipline

researchers is important.
 

6. Broader transfer to farmers by extension, by industry and
through the communication channels of the society. Phases 4, 5 and 6 arebackstopped by component researchers (commodity and disciplines such as
plant improvement, entology, soils, weed control etc.). 

We suggest that Farming Area Research Teams be assigned to specific
and delimited farming areas. 

Team composition should vary to meet the needs of the region but itshould be kept in mind that most of the work is grunt agronomy. The teamleader should have had mme experience at the farm level doing research.Otlher mmbers of the team could have less experierce in which case workloads my have to be reduc.ed so that the team leader can supervise
work closely Wd mke the experience a learning process 

the 
as well as a 

research activity 

Consider three to five aJitional team members. One or two peopledo not make a te. Select team mebers so that they can support eachother even though they are not specialized. One member may know moreabout, and have greater interest in, soils, another member entomology,
another statistical analysis. Team members should not specialize in the
kinds of trials that each conduct. 

http:reduc.ed


te Sociologists and ecnomists do not need to be Permanent membersths field teams, although serving with of 
may profitably work with a team Is good experience, anda team during
na region. Later most of the work 

the early stages of the activity
is biological trials. Team membersshould collaborate with the discipline and counodity programs,
$ocio-economics. including
This is further argument for developing a Socio­economic program within the Aridoculture Center.
 

The principal activities 
of the team could be: 
1. Conduct exploratory trials and work with Socio-economics to
further the characterization of farming areas. (Figure 1, No. 1). 
2. Conduct on-farm experiments (Figure 1, No.'s 3 & 4), some incollaboration with discipline and commodity programs. 
3. Train extension agents to participate in supervising farmer
(Figure 1, No. 5)
 

4. Backstop Extension in the use of technologies (Figure 1,No. 6).
 



ITEM 2. MTUC'XURW HNDS-C~e IN-HOUSE TRINING 

A possible strategy to improve capacity for on-farm research wouldbe for the Aridoculture Center to develop a structured, internally

managed, hands-on training 
course. The objective would be to train young
staff of research and extension, to identify staff for future graduate
level training both for discipline/cumwdity programs as well as for farm
level work. Training might be conducted within specific farming regions
and include both field and a lesser amount of classroom exercises. 

Field work could consist of farm level research surveys in col­laboration with socio-economics, exploratory trials, collaborative trials

with discipline programs, trials for the evaluation and integration of
technological components, trials to study alternative uses of tech­nologies and supervision of farmer managed trials. These could 
contribute to the overall objectives of the Project; not exercises
 
exclusively for training but serious research.
 

The classroom work could consist of practice inuse of visual aids,
practice in oral presentation, teaching of institutional policy and
goals, and governmental policy. Statistics could be taught, along with
exercises in analyzing research data, interpretation of research findings

and report writing.
 

A course director could manage and direct the training. The course
could be located with a Farming Area Research Team and trainees could
work in the field as assistants to Farming Area Rasearch Teams. 

Members of the Farming Area Research Team would be the principle
supervisors of field exercises, as well as teaching according to their

capabilities. Members of comodity and discipline programs could teach 
in their program areas.
 

The course should cover an entire cropping season so that traineeswould experience all phases of farm level research, including analyzing
data and writing reports.
 

Candidates for the training might be young INRA staff, recentcollege graduates and extension personnel. Courses might well be ofdifferent levels if there are large Jifferences in experience and levelof prior training of the course participants.
 

Such a course should not be attempted until a Farming Area Team has 
at least one year of experience.
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At this timew the activities of the Dryland Project fall largely in 2 and 3, some in 1. 
Activities 4 and 5 have not been developed. 
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TITOTltAPPENIX J. ON kUIWDIDG AND 1ESE1MM IWU01X 

Table 1. Summary of 11AC Expenditures through March 3l 1986 

Table 2. MIAC Budget Information, February 1980 - March 1986 

Table 3. Summary of INRA Expenditures (from materials supplied by 
Project Director)
 

Table 4. 
 Summary of In salary expenditures for 1984-85-86 for 
Settat, Ain N'Zigh and Sidi El Aydi (frown materials supplied
by Project Director) 

Figure 1. 
 Space allocations in the Aridoculture Center
 

Figure 2. 
 Field and leboratoy research activities showing number of
 
research trials from 1981 through 1986
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Category/Input 


Technical Assistance 


Cosodities 


Training 


Other 


TOTAL 


YlIAUP]WIRM 

Budgeted 


$ 7,576,204 

4,408,702 


1,479,944 


9,470,641 


$22,935,491 


CTi NMW0R 31, 1986 

Cumlative 
to Date 

Percent of 
Dudgeted 

$ 3,140,161 

2,611,834 

733,831. 

3,562,959 

41 

59 

50 

37 

$10,048,785 44 



'NBL 2. KMIC BUDGET M TcIN, FEBMMY 1980 - Imm 1986 

Item Allocation Cost-

Salaries $5,933,968 $2,248,189 
& Wages 
Consult- 472,410 78,929 

ants 

Incumbered 
(3/86) 

$99,856 

9,193 

Total Cost 

$2,348,045 

88,122 

Balance 

$3,585,923 

348,288 

PK Allocation 

796 

100 

PH Used 

778 

46 

Allocatio 
Cost/P.M. 
$4,695 

2,953 

CostP.R. t 

$3,018 

1,916 

Overhead 3,487,904 1,296,064 94,205 1,363,269 2,124,635 

Travel 3,280,142 845,956 11,496 857,452 2,422,690 

Allawan-
ces 

1,169,826 677,514 26,480 703,994 465,832 568 551 1,297 1,278 

Partici-

pants 
1,479,944 707,213 26,618 733,831 746,113 442 603 2,108 1,217 

Ccmodit 
ies 

4,408,702 2,402,949 208,885 2,611,834 1,796,868 

Other 1,494,140 
Direct Cost 

848,162 62,042 910,204 583,936 

G & A 1,208,455 416,460 15,547 432,034 776,421 

Total $22,93591 9,494,436 $554,349 $10,048,785 $12,886,706 

*Persons Month (2/80 ­ 3/86) 
**Life of Project (2/80 - 8/88) 
***Total Cost to Date is 30% 

under prorated allocation. 



TABLE 3. SUMAY OF DM WEPN(DIURES (from materials supplied by 
Project Director) 

1984 1985 1986 Total 
(DH) (DH) (DH) (DH) 

Operated Budget 1,323,900 1,483,910 1,479,650 4,287,460 

Salaries/Prime 2,007,418 2,318,768 - 4,326,187 

TABLE 4. 	 SUMMARY OF INRA SALARY E)MMDfURES FOR 1984-85-86 1WO SETAT,
AIN NIZIGI AND SIDI F1 AYDI (from materials supplied by 
Project Director)
 

1984 1985 Total
 
(DH) (DH) (DH)
 

Salary 1,730,171 1,730,171 3,460,342 
Settat Bonus - 302,686 302,686 

Total 1,730,171 2,032,856 3,763,028 

Salary 110,665 110,665 221,330 
Ain N'Zigh Bonus 19,940 - 19,940 

Total 130,605 110,665 241,270 

Salary 146,642 146,642 293,284
 
Sidi ElAydi Bonus 28,605 28,605
 

Total 146,642 175,247 321,889
 

4,326,187
 



FIGURE 1. SPACE ALLOChTIONS IN ThE ARIDOCULTURE C ER 
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51. PATHOLOGII so. MALILOGIE 
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53. PATHOLOGIE 0. BEGHER
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65. vIRMOOLOGIE 



FIGURE 1 (con't) 
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Appendix K. INRA-MIAC TECHNICAL STAFF, PARTICIPANT TRAINEES AND 
SCH ILES, ADVISORY STAFF AND CONSULTANT VISITS 

Table 1. 	 Summary of INRA staffing pattern showing disciplines and time 
on the project (Through March 31, 1986) 

Table 2. 	 Long-term participant training showing name, academic degree, 
specialty, university and status of training
 

Table 3. INRA participant training showing name, discipline and project
 
participation 

Table 4. 	 Participant trainees showing discipline, degree sought,
 
university advisor and time of training
 

Table 5. 	 INRA short-term participant training showing discipline
 
training schedule
 

Table 6. 	 MIAC field staff showing disciplines, home institution and
 
date of arrival on project
 

Table 7. 	 MIAC staffing pattern showing discipline, type of service
 
provided and time provided for each discipline
 

Table 8. 	 MIAC field staff showing discipline, time on project and
 
expected termination date 

Table 9. 	 Visits to Morocco by graduate candidates advisors showing 
names, home universities and dates of visits 

Table 10. 	 Summary of project consultant and participant advisory visits, 
1983-31 March 1986 

Table 11. 	 Summary of consultant visits showing discipline and length of 
visit (through March 31, 1986) 

Table 12. 	 Consultant visit list showing consultant name, discipline,
home organization and length of visit to project (through 
March 31, 1986) 

Table 13. 	 INRA-MIAC staff list showing name, degree, discipline and
 
location
 

Table 14. 	 Summary of INRA-MIAC staff showing disciplines, number of
 
staff and academic degree
 

Table 15. 	 INRA-MIAC field staff showing name, discipline and time on the 



TABLE i. SuMARY OF IWA STAFFING PATTM=N SHOWING DISCIPLINES AND TIME
ON THE PROJECT (THRtUG MARCH 31, 1986) 

LONG TERM 
Number Person Months 

Planned Actual Planned Actual 

Discipline 

PROFESSIONAL 

Ag Engineering
SMechaization 1 12 

Cereals 
Agronomy 
Breeding 

5 90 
5 

Food Legumes 1 12 

Forages 3 23 

Plant Protection 
Entomology 
Plant Path 
Weed Science 

2 
3 
2 

12 
50 

Socio-Economic 
Ag Econ 
Sociology 

Soil Science 
Fo.rtility 
Management 

3 
2 

47 
62 

Water Management 

Administration 
T l------------------------------­

1 48 

Total Professional 23 371 



TABLE 2. LONG-TERM PARTICIPANT TRAJNING SHOING ME, ACADEMIC DEREE, SPECIALTY, UNIVERSITY AND STXIUS OF TPAXN 

NAME 	 DEGEE SPECIALTY UNIVERSITY DATE DATE SnTuS 

1. 	 , ustapha M.S. Cereal Agronomy University of Nebraska 8/80 7/83 Thesis Research - P2. EL MOtRID, Mohamed Doc. Cereal Agroncny Iowa State University 1/83 8/85 Thesis Research - F3. KACEMI, Mouloud 	 Doc. Cereal Agronomy Colorado State University 1/86 6/88 Course Work - U.S.
4. KNUM, Mohamed 	 M.S. Cereal Agronomy University of Missouri 8/83 1/95 Thesis Research - P5. MEKG(UM, Mohamed Doc. Cereal Breeding Colorado State University 1/86 6/88 Course Work - U.S.6. NSARELLAH, N. 	 Doc. Cereal Breeding N. Dakota State University 1/86 6/88 Course Work - U.S.7. OUASSOU, Abdellah Doc. Cereal Breeding University of Nebraska 1/83 10/85 Thesis Research - ?8. 	 SEULM, Abdelazziz Doc. Cereal Breeding Kansas State University 1/86 6/88 Course Work - U.S.
 

(corn)
9. JLIBENE, Mohamed Doc. Cereal Breeding University of Missouri 1/84 1/87 Course Work - U.S.10. AMRI, Ahmed 	 Doc. Cereal Breeding Kansas State University 1/85 9/87 Course Work - UoS.11. 	 SAKAR, Bouazza M.S. Food Legumes Washington State Univ. 1/86 1/88 Course Work - U.S.
 
(Agronomy)


12. KAMEL, Mohamed 	 Doc. Food Legumes Washington State Univ. 8/82 3/85 Thesis Research - F 
(Breeding)
 

13. MAZAR, Mohamed 	 Doc. Forage Agronomy Uiversity of Missouri 8/'80 11/83 Thesis Research ­14. APIF, Abderrahman Doc. Forage Agronomy University of Nebraska 1/83 2/86 Thesis Research ­15. DERKACUT, Mohamed Doc. Forage Breeding Oklahoma State University 8/82 10/85 Thesis Research - F16. LHAUXJI, Saadia 	 M.S. Entomology University of Nebraska 8/83 8/85 Thesis Research - P17. EL BOURSSINI, Mustapha M.S. Entomology Kansas State University 	 8/858/83 	 Thesis Research - A18. LYAMANI, Abderrahman Doc. Plant Pathology Iowa State University 1/83 3/85 Thesis Research ­19. EL YN1ANI, Mohamed Doc. Plant Pathology Iowa State University 8/83 12/85 Thesis Research - R20. TOUFIQ, El Mostapha M.S. Plant Pathology University of Minnesota 8/83 9/85 Thesis Research ­21. TAN3I, Abbes M.S. Weed Science Kansas State University 8/83 2/85 Thesis Research ­22. AZZACUI, Abdelmalek M.S. Soil Fertility University of Missouri 1/83 5/85 Thesis Research ­23. EL GARUS, Mohanied M.S. Soil Fertility Oklahoma State Uriv-ersity 1/83 2/85 Thesis Research - 1424. EL PMFERAD, Khalil Doc. Soil Fertility Qiversity of Nebraska 1/86 6/88 Course Work - U.S.
25, BOWZZA, Abderraman Doc. Soil Management University of Nebraska 8/80 3/83 Thesis Research ­26. TIKDIPREE, Ali 	 Doc. Soil Management Oklahoma State University 1/86 6/88 Course Work - U.S. 

M - Morocco Summary: 9 Doc. hesis Research Programs - M 
U.S. - United States 	 8 M.S. Thesis Research Programs - M
Doc. - Doctor of Science 8 Dae. Course Work in the U.S. 

1 F.S. Course Work in thie U.S. 



TABLE 3. INRA PARTICIPANT TRAINIM SMID MMDWqE,DISCIPLINE AND PRWECT PAICIPAION 

1979 1980 1981 1982 
 1983 1984 
 1985 1986
JAJO JAJO JAJO JAJO 
JAJO JAJO JAJO 
JA-I
 

Cereals 

B ouch out r o,ch , N . (Agronot y ) --- :::::::::4::::::::::: :.:.::.: 

El ournd, N. (Agroncey - Physiology) 
X- • 
 t:
 

Kacezi, N. (Agronomy - Cropping Systems) 
Karrou, N. (Agronmy) 

Ami, A. (Breeding) 

Jlibene, M. (Breeding)
 

Hergour, N. (Breeding) 
Iocx 

Nsarellah, N. (Breeding) 

*•Ouassou, A. (Breeding) 

Selmani, A. (Breeding - Corn) 

*Stationed in labat 
xlntensive English training; -Training in U.S. uni-rsity; 40n project. 



----------

-- 

TRBLE 3 (cn't) 

1979 1980 
 1981 1982 1983 
 1984 1985 1986
 
JAJO JAJO 
JAJO JAJO JAJO JAJO JAJO JAJ
 

Sakar, B. (Agronomy)
 

KaXel , N. (Breeding) 
 u .......:..
 

FO)RAGES
 

Arif, A. (Agronomy)
 

Mazhar, . (Agron my) xH ,, _+ H H HH-- 


Derk:%oui, H. (Breeding) 

PLAW PROTECION---------


El Bouhssini, M. (Entoology)
 

Lhaloui, S. (Entowlogy) 
H HO 

El Yamri, m. (Plant Pathology-virology) 
-t-- . .It 

Lyam ni, A. (Plant Patology-lycology) 

Toufiq, E. (Plant Pathology) 
: - !x 

Tan ji, A . ( Vieed Science ) 
......
 

xintensive English training; -Training in U.S. miversity; 4On project. 



TABLE 3. (con't) 

1979 
JAJO 

1980 
JAJO 

1981 
JAJO 

1982 
JAJO 

1983 
JAJO 

1984 
JAJO 

1985 
JAJO 

1986 
JAJC 

SOIL SCIENCE 

AZZ'I, A. (Fertility) 

EM CGM%~RMS, M. (Fertility) x~aaac ii r 
EL PIEAHED, K. (Fertility)BLA E , ( areagei.ent_-) 
BEMUYZA, A. (Management) 

H -,.+-.- ,i 

:. , *: €- ' 

nw ::. 
........ 

'' ' :''... .. .... 

TM IPE-, A. (Management) .......­

xx Intensive English training Training in U.S. university ++ On project 



TABLE 4. PARTICIPANT TRAINE S M? DISCIPLINE, "RJ SOUGHT, IXIVERSIT! ADVISOR AND TIME OF TRAINING
 

NAE SPECIALTY DEGREE LITIVERSITY ADVISOR DEPARTURE 
DRTE 

1. 
2. 

3. 

4. 
5. 
6. 
7. 
8. 

9. 
10. 

, ustapha
EL PKXRID, Mohamed 

KACAI, ouloud 

KARMU, Moumd 
PER0XN, Mohamed 
NSAPELLAH, Nasserlegq 
OJASSOU, Abdellah 
SELMMNI, Abdellaziz 

3LIBE, Mohamed 
A-MRI, Aimed 

Cereal Agronomy 
Cereal Agronomy 

(Physiology)
Cereal Agronomy 

(Cropping Systems)
Cereal Agronomy 
Cereal Breeding
Cereal Breeding 
Cereal Breeding 
Cereal Breeding 

(corn)
Cereal Breeding 
Cereal Breeding 

M.S. 
Doc. 

Doc. 

M.S. 
Doc. 
Doc. 
Doc. 
Doc. 

Doc. 
Doc. 

Uni-ersity of Nebraska 
Iowa State 

Colorado State 

University of Missouri 
Colorado State 
North Dakota 
University of Nebraska 
Kansas State 

University of Missouri 
Kansas State 

Dr. R. Waldern 
Dr. I.C. Anderson 

Dr. Gary Peterson 

Dr. H. inor 
Dr. J. Quick 
Dr. R. Cantrell 
Dr. J. Schmidt 
Dr. J. Wassom 

Dr. P. Gufstason 
Dr. S. Cox 

8/80 
1/83 

1/86 

8/83 
1/86
1/86 
1/83 
1/86 

1/84 
1/85 

11. 

12. 

SKAR, 

KAIEL, 

Bouazza 

Nmohaed 

Food Legumes 
(Agronoy)

Food Legumes 
(Breeding) 

M.S. 

Doc. 

Washington State 

Washington State Dr. F. Nuehlbauer 

1/86 

8/82 

13. 
14. 
15. 

M&MM, Mohamed 
ARIF, Abderrahman 
DE"M , Mohamed 

Forage Agronomy 
Forage Agronomy 
Forage Breeding 

Doc. 
Doc. 
Doc. 

University of Missouri 
University of Nebraska 
Oklahoma State 

Dr. 
Dr. 
Dr. 

E. Peters 
J. Stubbendieck 
J. Caddel 

8/80 
1/83 
8/82 

>
 



TABLE 4. (can't) 

IE SPECIALTY DEGREE 177"R!' AlD'ISOm DM'ARURE 

DATE 

16. LWHL=, Saadia 
17. EL BOUJSSINI, Mustacha 
18. LYRMANX, Abderrahmnm 

190 EL YRNAM, Mohamed 

20. TUFIQ, XL Mostapha
21. TANJI, Abbes 

Entomology 
Entomology 
Plant Pathology 

(Mycology)
Plant Pathology 

(Virology)
Plant Pathology 
Weed Science 

H.S. 
H.S. 
Doc. 

Doc. 

M.S. 
H.S. 

University of Nebraska 
Kansas State 
Iowa State 

Iowa State 

University of Minnesota 
Mansas State 

Dr. 
Dr. 
Dr. 

Dr. 

Dr. 
Dr. 

D. Keith 
G. Wilde 
D. McGee 

J. Hill 

R. Wilcoxen 
D. Regehr 

8/83 
8/83 
2/83 

8/83 

8/83 
8/8? 

- - - ­ - - ­ - - - - - -
22. AZZAOUI, Abdelalek 
23. EL Q;IIARES, Mohamed 
24. EL M&F AD, Khalil 

25. D0VZZA, Abderrahm3n 
26. TIKDr!m, Ali 

- - - ------------------------

Soil Fertility 
Soil Fertility 
Soil Fertility 

Soil Management 
Soil Management-

SOIL SCIEE- - - - - - ----

M.S. University of Missouri 
M.S. Oklahoma State 
Doc. University of Nebraska 

Doc. University of Nebraska 
Doc, Oklahow State 

---------------------

Dr. R. Hanson 
Dr. R. Westerman 
Dr. Don Sander 
Dr. Gary Hergert
Dr. G. Peterson 
Dr. J. Crabtree 

1/83 
1/83 
1/86 

8/80 
1,86 

Doc. - Doctor of Science 



TRBLE 5. INR& S ?ORT-TERM PARTICIPANT TRAINDG SHIW DISCIPLINE TRAINING SCHEDULE 

1979 

JAJO 

1980 
JAJO 

1981 

JAJO 

1982 

JAJO 

1983 
JAJO 

1984 
JAJO 

1985 
JAJO 

1986 
JAJ 

GRAIN S1MU TECOIICUA 

HASSANE, J. (6/8/82-/3/82) 

EANI, J. (6/8/82-8/3/82) 

SOIL/FW(At TEHNICUMi 
G I, L. (10/13/83-430/84) 

PWI J, A. (10/13/83-4/30/84) 

i iittiui++ 

FILD SMTIN MANGERS (Tour of research stas) 
B reaN1, N. (7/20/85-8/23/85) 

BW UtASS, N. (7/20/'85-8/23/85) 

JELtL(XI, A. (7/20/85-8/23/85) 

SAMRI, M. (7/20/85-8/23/85) 

AttUNI M (USDA Techlical course 140-24) 
*M , N. (7/24/85-9/7/85) 

*RAOQ,Z. (7/24/85-94/85) 

Zmr]7M, E. (7/24/85-9/7/85) 
2= 

w 

m 

w 

Ku 

-

xx Intensive English training - Training outside Morocco ++ New on project 



TRBLE 5 (con't) 

1979JAJO 1980JAJO 1981JAJO 1982JAJO 1983JAJO 1984JAJO 1985JAJO 1913 

FA AG DM ANMLYSIS (ROME) 
ZG=W, Larbi (6/11/84-7/16/84) 

BDEA,Driss (6/11/84-7/16/14) 

ALIOUIA, Farouk (6/11/4-7/16/84) 

CIPO TPAINI? COURSE 

JLIBENE, Mohamed-Wheat Breeding-2/23/80-10/29/80 ---

EL TNXJFIK, Mostapha-Wheat Path-2/23/80-10/20/0 

NSAIELLAN, Nasserehag-wheat Breed-2/15/84-9/30/84 

OIDKAW uI, NOhaed-Corn Breed-1/l/86-7/1/86 

ICNM 1TPANM OURSE IN CEEA _REEDIP. 

.. 

- -

5 technicians (adjoint techniques) in 
cereal breeding (2/15/86-645/86) 

*Station Centrale in Rabat 
xx Intensive English training mu 'Training outside Morocco 



1RBLE S (con't) 

1979 
JAJO 

INT'L PLANT PrrMC CONGESS 
IMLILI, Driss (B3/79-8lS,79) 

HAqiJ, Abderramane (8/"9/15/79) 

1980 
JAJO 

1981 
JAJO 

1982 
JAJO 

1983 
JAJO 

1984 
JAJO 

1985 
JAJO 

PIR)FESINRL DEVEIOPPRWq 

BD7WZZ, Abderrahmane (Soil Water ConservationWrksbop-5/8/84-6/4/ 
8 4 ) 

BMRR , AZbdelfettah (IPSw4T Cereal ModelingSeminar-8/7/84-8/28/84) 

MUAL, Azzedine (Int'l Weed Control Congress,/2/84-4/6/,84) 

MRZHa, Pk*hmed (Farming Systems Workshop atICMK-12/8/84-12/12/84) 

EL NOXR11D mohamed1/15/86-2/15/86 (SIImkG model) 

EZJMAa, Thami (CDH n & MIAC 
,orientaton - 8/15/84-9/6/84) 

!!ABDIDINK, Fatina Zine (Barley Disease controlat Montana State - 6/17/85-9/11/84) 

+- Intensive Eglish trainin - Training outside Morocco 



TBLE 6. MIAC FIELD S hFF SHrM DISCIPLmN , m INSTITurch Am nIDTE OF ARRIVAL N PROJECT 

NRHE DEGREE SPECIALTY B INSTITICN PREV-IcUS AFFILIATION 

Al 
BRENU, Kenneth Ph.D. Soil Manageennt University of NebraskaCAMPBELL, Arden Ph.D. Colorado State UniversityCereal Breeding
CROY, Iowa State UniversityLavoy Iowa State UniversityPh.D. Cereal AgronomyHAMILTON, John B.S. ,P.E. Agricultural Engineering 

Oklahora State University Oklahoma State UniversityUniversity of NebraskaKEITH, Dave Ph.D. Entomology International HarvesterUniversity of Nebraska(sabbatical University of Nebraska
leave) 

GeorgeRAFSNrDER, Giles SociologyPh.D.Ph.D. Agricultural Economics U, of Missouri University ofREGEHR, Dave 
UniversityUniversity of Nebraska issouriPh.D. Weed Science Colorado State University

FRuwei, Loren Ph.D. Kansas State UniversityForage Agronomy Kansas State University
SMIT, Oklahoma State UniversityEd Ph.D. Cereal Breeding Oklahoma State University
SOLTNPOUR, Parvis Oklahma State UniversityPh.D. Soil Fertility, Soils Lab Oklahoma State UniversitySWANSPM , Wally Colorado State UniversityB.S. Mechanization-Station Colorado State UniversityUniversity of NebraskaDevelopment USAID Direct Hire-Morocco 
NAS,Darrell Ph.D. Team Leader-+ater Management University of Nebraska University of NebraskaCARTIER, Richard B.A. Administrative Officer University of NebraskaMJLLD, Matthew B.S. Facilities Operation & 

Fluor Corporation ILocal HireMaintenance Peace Corps-Morocco
PAF3IIDR, Jean M.S. Technical Reference Center Consultant University of Denver 0 
REZteM, Judy M.A. Computer Center Consultant Kansas State UniversitySNYDER, John M.S. Soil Chemistry- Short term consultant Colorado StateUniversityLab Development
 



BLE 7. MIAC SVWFF PATTERN SWAD3 DISCIPLINE, 

Techical Asst. Long Term 
NUmber Persons HMos 

Planned Actual Planned AtaEEi 

Discipline 

Aq Mi. (Tillae& Mechanization 

Ag ig T-i) 1 61 15 
Ag Equip main 1 49 47 

Cereals 2 82 64 
Agronmy 

Breeding 

Var. Sel. 	 2 67 58 
Senior Breed 1 749 

Farming Systems 


rood Legume 


Forages 
 1 82 21 

Plant Protection 
 49 

Entmology 


Plantfrath 

WeedScience 1 	 19 

Socio-Econcmics 
 1* 
 49 11*
 
AgEcon

Sociologist I* 49 22*
 

TVPE OF SERVICE PIVIDED AND TIM 

Participant Avisors 
- Mmber Person 

Planned Actual Planned Actun 

4 

2 


1 


5 

2 

1 


PWMED FOR E01 DISCIPWN. 

Other Consultants 
Nuonth Person Monthsmber 

Planned Wtual Planed Actual 

Proj.:No 
Pay :Cost 

Proj.: No 
Pay :Cost 

7: 3 2.23: .A 

: 
: 

1.70 4 : .83: 

.83 3 : 1.13:
 
: 
: 

1: 2 .30:.21 

.27 : 

2.27 	 1 : .40: 

: : 
2.43 3 	:1 1.50: .10 

1.10 1: 	 .37: 

.37 1: .47: 

*Additional local hire comterparts have also been hired IyMIAC since fM has not been able 	to provide them. 16April/i 



TRBL 7. (con't) 

Technical Asst. Long Term 
Number Persons Months 

Planned Actual Planned Actual 

Participant Advisors 
Number Person Months 

Planned Actual Planned Actual 

Other-Consultants 
Number Person Months 

Planned Actual P n ACtua 

Proj. :No. Proj.: 
Soil Science Pay :Cost Pay : 

Fertility 
Management 

3 
1 

91 
49 

52 
7 

3 
5 

1.23 
2.60 

2 : 1 
5 : 1 

.77: 
3.00: 

Water Management 1 2 4 1.13: 

Administration 29 : 2 11.20: 
Team Leader 
Admin Officer 
Train. Officer 
Admin Advisory
Agron Dpt Heads 
Contract Amend 

3 
1 
1 

103 
49 

63 
19 

6 

: 

: 
3: 
4 
5: 

: 

.90: 
1.20: 
1.83 

Project Dev 4-: 1.60 
Research Link. I 
USAID :6 

Sabbatical Scient. 4 1 48 7 

Res Asst Collab. 4 1 48 22 

Res Assoc-Lab Dev. 1 9 



Tecnical Asst. Long Term 
Number Persmrs Months

Plarned Actual Planned Actual 

Participant Advisors 
- Number Person RMnth-

Planned Actual Planned Actual 

Other Consult t 
NMber PersonPlanned Actual I othi

A 

Proj.:No Proj.: 
Pay :Cost Pay 

Local Hire Amer. 
Far Op..& Main 1 20 

Computer Center 
1 
1 

3.5 
9.5 

Project Asst 
Guesthouse Sup 

1 
2 

28 
10 

Staff Sec 1 1 5.5 
Lang. Tutor 1 9 
Admin Tech 1 2 

IlIC Board :9 

Scientific Panel 9 : 3 2.73: 

Greenhouse Arch 1 : .33: 

Tech. Ref. Cent. 1 : .27: 

Tbt LT Tech Asst 925 
w/out losml hire 449 
with local hire 536.5 

Tht ST Tech Asst. 
Tot Part Adv.sor 28 12.80 

86: 33 
: 

174 32:19: 



VOLE 8. HIAC FIELD STAFF S!Da DISCIPLINE, TIME (I PICT AND EC1r T IIlD C TE 

1980 1981 1982 1983 1984 
JAJOJAJOJAJOJAJOJAJOJAJOJAJOJAJO 

1985 1986 1987 

AG Engineering and Mechanization 

Hailton, J. ::::::: 

Swanson, W.(Mechanization & Station Development) • : : : : : i i : : : • : : : : : ! ; i::::::.:: 

Cereals 

Bray, B. (Agronomy) 

Croy, L. (Agronomy - Physiology). :u ::. 

Caupbell, A. (Variety Selection) *H:::: :: i; 

Finley, W. (Variety Selection) 

*Smith, E. (Breeding) lilt, 

Rci nrn, Loren ..!___.. ____ 

Keith, D. (Entomology - sabbatical leave) ..... 

Regehr, D. (Weed Science) ::::___: _______ 

Stationed in Rabat ++Time spent on Project 1 Project additional time n Project. 



MALE 8. (con't) 

1980 1981 1982 
 1983 1984 1985 1986 198?
 
JAJOJAJOJAJOJAJOJAJOJAJOJAJOJAJO
 

socio- mc 

Primov, G. (Sociology) :t:": :".." 

Rafsrdder, G. (Agricultural Economics) : :: :: 

SOIL SCIECE 

Soltanpour, P. (Fertility) ....
: ::: 

Tallyrand, H. (Fertility) 

Troeh, F. (Fertility) His::........... :: 

Brengle, K. (Management) : :
 

TM LENYM, Ah[IINIST--ATIN 

Bertramson, R. (Team Leader) : : : 

Cartier, R. (Administrative Officer) H::::: ::::
 

Scott, G. (Interim Teara Leader, Training Manager) 

Wditts; D. (Team Leader - Water Management) ....
 ___._:..
 

4-Time spent on Project -Projected -iitional time on Project; 



TABLE 9. VISITS 70 MOF0=0 BY GRADUATE CANDIDATES ADVISORS HOWING SM , V
 

UNIVERSITIES AND DATES OF VISITS
 

Participant Advisor 


EL NOURID, N. I.C. Anderson 

Iowa State University
 

OCASSOU, A. J. Schmidt 
University of Nebraska
 

KAIMEL, M. F. Muehlbauer 
Washington State University 

NAZAR, M. &E. Peters 
University of Missouri 

. J,3. Caddell 
Oklahoma State University
 

ARIF, A. J. Stubbendieck 

University of Nebraska
 

LYANANI, A. D. McGee 
Iowa State University 

EL Y NMNI, M. J. Hill 
Iowa State University 

BOUZZh, A. G. Peterson 
University of Nebraska 

Date of 
Part. 

Return 


8/85 


10/85 

3/85 


11/83 

10/85 

2/86 


8/85 


12/85 


3/83 

Advisor Visits 

First Second 7hird 
Visit Visit Visit 

3/85 3/86 

4/83 

5/83 

11/83 2/85 1/86 

2/85 

2/85 

5/84 4/86 

4/84 

3/83 3/84 4/85 



TMLE 10. SUP2RY OF PIC3T CON ULTM1I AND PARTICIPANT ADVISCRY VISITS 1983-31 MA0 1986 

1983 1984 1985 1986 Totals 

Part. Project Part. Project Part. Project. Part. Project Part. Project 

Discipline Advisor Consultant Advisor Consultant Advisor Consultant Advisor Consultant Advisors Consulta 

No. Days No. Days No. Days No. Days No. Days Bo. la No. Days No. Days No. Days No. 

Cereal Agronomy . . . . 1 14 1 4 2 27 - - 1 11- - 5 52 1 

Cereal Breeding1 15 . . . . . . 1 10 1 11 - - 2 25 1 

Forage Crops 1 14 . . . . . . 3 41 - - 1 13- - 5 68 -

Food Legumes 1 8 . . . . - - .- - - -

Soil Manag. 2 38 1 28 1 14 - - 2 28 . . . . . . 5 80 2 

Plant Pathology - - 1 11 2 33 - - - - - - -

Entology 1 17 - - 3 41 2 30 1 15 1 15- . . . 5 73 3 

Soil Fertility . . . . 1 15- . . . . . . 1 12 1 15 1 

.gri. Eng. - .- - 1 19 - -. -. 3 37 - - 4 

Totals 6 92 2 39 8 117 4 53 9 121 2 26 2 24 4 49 23 313 12 IiT 



-- --- - - - - -- - --- - ----- ----------- 

TBLE 11. StMA OF CtSULTANT VISITS SHOWING DISCIPLINE AD LEGTH OF VISIT 
(through March 31, 1986)
 

FROJ 
DISCIPLINE 1980 1981 1982 1983 1984 1985 1986 1986* 

Ag Eng. (Tillage 

& Mechanization) 1 1 3 2 3 2 

Cereal Agronomy 1 3 2 1 

Cereal Breeding 1 2 2 2 

Farming Systems 2 1 1 

Food legumes 1 

Forages 1 1 3 1 3 

Er.tomology 1 5 3 2 

Plant Pathology 1 1 

Weed Science 1 1 


Socio-Economics 3 2 3 

Soil Fertil.ty 1 1 3 1 2 

Soil Management 2 1 3 1 3 1 

Water Managenwnt 1 1 1 2 1 1 

Administration 4 4 4 9 12 14 1 2 

SAID 2 4 

Computer Center I 

Technical Ref Cent 1 

XZAC Board 9 

Scientific Panel 6 6 

Greenhouses 1 1 

TOTAL 6 8 9 20 44- 41 22 24 

*.Additional conmultant visits projected as based on 1985-86 Workplan.
**Ttal in ) iincludes days for consultants projected for remainder of 

TOTAL TOTAL 
VISIT DAYS** 

12 120 (150) 

7 87 

7 59 (89) 

4 18 (33) 

1 8 

9 80 (125) 

11 121 (151) 

7 44 (89) 

2 25 

7 44 (89) 

8 76 (106) 

11 170 (M5) 

7 67 (82) 

50 504 (534) 

6 22 

1 (15) 

1 8 

9 63 

12 104 

2 10 (25) 

- - -­
174 1630 (1990) 

1986. 



7BZ 12. CONSULTANT VISIT LIST SHOING COISL'T NWI, DISCIPLINE, IORNE ZATICO ND LEN= OF VISIT 

70 PROJECT (Through March 31, 1986) 

YEAR NAME ORGNIZATICN DISCIPLINE DATES OF TRAVEL t DAYS t DA/YERR 

1980 Hanway, D.G. Univ. of Nebraska Administrative March 12-26 15Hanway, D.G. Univ. of Nebraska Ainistrative May 18-31 14Hanway, D.G. Univ. of Nebraska Adinistrative September 22-October 4 13Harwy, D.G. Univ. of Nebraska Administrative Novmber 15-27 13@Silleto, Tlom Univ. of Nebraska Ag L-w & Mech March 12-27
@Watts, D.G. Univ. of Nebraska Water Management 
15 

March 12-27 15 
1981 H nway, D.G. Univ. of Nebraska Administrative January 30-February 11 13Hanway, D.G. Univ. of Nebraska Administrative July 17-August 11 26Hanway, D.G. Univ. of Nebraska Administrative October 24-November 7 15Schulze, Larry Univ. of Nebraska Administrative December 4-19 16@Hergert, Gary Univ. of Nebraska Soil Fertility December 4-19 16Dickey, Elbert Univ. of Nebraska Soil Management October 24-Novemrer 7 15Fenster, Charles Univ. of Nebraska Soil Management October 24-November 14 22Watts, D.G. Univ. of Nebraska Water Management December 4-19 16 

1982 Francis, Charles Univ. of Nebraska Adinistrative October 6-17Hanway, D.G. Univ. of Nebraska dahinistrative January 3-9 
12 
7
Hanway, D.G. Univ. of Nebraska Adinistrative February 16-27 
 12Kleis, R.W. Univ. of Nebraska Adinisu trative January 3-9 7
Leubs, R.E. Private Consultant Cereal Agronomy Deceer 2-20 19
Troeh, Fred 
 Iowa State Univ. Soil Fertility May 19-jume 2 15Fenster, Charles Univ. of Nebraska Soil anagement May 8-22 15Watts, D.G. Univ. of Nebraska Water Management May 5-22 18Strizke, J.F. Oklahoma State Univ. Weed Science April 4-17 14 



YEAR NAME 	 RGIAZATICN DISCIPLINE TEAOF T AVM D YS 

1983 	 Arnold, Roy Univ. of Nebraska Administrative March 28-April 2 6 
Francis, Charles Univ. of Nebraska Administrative March 27-April 6 11 
nueller, Carl univ. of Nebraska Administrative April 3-April 7 5 
Kolmer, Lee Iowa State Univ. Administrative March 28-April 2 6 
Klels, R.W. Univ. of Nebraska Administrative Auqst 13-August 16 4 
Brown,.. ToM Univ. of Missouri Administrative Novebr 17-28 12 

(Project Dev.)

Francis, Charles Univ. of Nebraska Administrative November 17-24 12
 

(Project Dev.)

mcKinsey, Wendell MIAC Administrative Novesaber 17-28 12
 

(Project Dev.)

Withee, Van Kansas State Univ. Administrative November 17-28 12
 

(Project Dev.)

Evans, 	 Conrad Oklahoma State Univ. Ag Mech January 22-February 5 15

*Schmidt, John Univ. of Nebraska Cereal Breeding April 19-may 3 3
 
*Keith, Dave Univ. of Nebraska Entcmmology April 7-23 17
 
*muehlbauer, Fred Washington State U Food Legumes May 21-May 28 8
 
*Peters, E.J. Univ. of Missouri Forages November 18-December 1 14
 
Singleton, Larry Oklahoma State Univ. Plant Pathology April 6-16 11
 
Fenster, Charles Univ. of Nebraska Soil Management October 6-November 2 28
*Peterson, Gary Univ. of Nebraska Soil Management March 5-23 19
 

*Sander, Don Univ. of Nebraska Soil Management March 5-23 19
 
@Furtick, Bill USAID April 20-22, May 2-5 6
 
@Voth, Lee -USAID April 20-22 3
 

23
 



YDlkR RE 

1984 Frank, Ken 
Kleis, R.W. 
Pfander, Bill 
Miller, William 

OGtvedt, I.T. 

Pesek, John 

Bigbee, Dan 

Kolmer, Lee 

Kleis, R.W. 

McKinsey, Wendell 

Hamilton, John 

Swallow, Clarence 
Thierstein, G.E. 

Croy, Lavoy 

Ritchie, Joe 
*Waldren, Richard 

CbeU, Arden 

Smith, Ed 

ORGNIZATION 

Univ. of Nebraska 

Univ. of Nebraska 

Univ. of Nebraska 

Univ. of Nebraska 


Univ. of Nebraska 

Iowa State Univ. 

Univ. of Nebraska 

Iowa State Univ.. 

Univ. of Nebraska 

MkIAC 

Private Consultant 

Kansas State Uhiv. 

ICRISAT 


Oklahoma State Uptiv. 


Michigan State Univ. 

Univ. of Nebraska 
Iowa State Univ. 

Oklahoma State Univ. 

DISCIPLDIE 

Administrative 

Administrative 

Administrative 

Administrative 


(din. Advis. Cc)
Administrative 

(Admin. Advis. Co.)
Aftinistrative 

(kAin. Advis. Con)
Administrative 

(Contract Amend.)
Administrative 

(Contract Amend.)
Administrative 

(Contract Amend.)
Admdnistrative 

(Contract Amend.)
Ag. Eug &Mech. 
(Recruiting)

Ag. &Ig. & Mech. 
Ag. Eng. &Mech. 
(Recruiting)
Cereal Agronomy 

(Recruiting)

Cereal Agronomy 
Cereal Agrcnowy 
Cereal Breeding 
(Recruiting)
Cereal Breeding 

(Recruitina)
 

DAZES OF TRAVEL I DAYS I DAYS/YERR 

September 23-October 6 14
 
September 2-6 5
 
September 26-28 3
 
Noveter 30-December 8 9
 

Novendr 30-Decedber 8 9
 

Novedber 30-December 8 9
 

February 25-farch 3 8
 

February 25-March 7 12
 

February 25-March 7 12
 

February 25-March 7 12
 

Novemer 23-Decemer 1 9
 

February 17-March 6 19
 
September 21-October 7 17
 

March 8-19 12
 

April 12-15 4
 
March 25-April 10 14
 
March 8-18 11
 

May 12-23 
 12
 



YER NNE 

1984 Foster, John 
Hatchett, Jim 

*Keith, Dave 
*Keith, Dave 
*Wilde, Gerald 
@Cooper, Peter 
@Cooper, Peter 

Romum, Loren 

*Hill, John 
*McGee, Dennis 

ONIZATION 

Purdue 
Kansas State-USA 
Univ. of Nebraska 
Univ. of Nebraska 
Kansas State Univ. 
ICARDA 
ICARrA 
Oklahoma State Univ. 

lowa State Univ. 
Iowa State Univ. 

@Goldsworthy, Peter ICARDA 
Craven, Kathryn 

Primov, George 

Rafsnider, Giles 

*Hanson, Roger 

Soltanpour 

*Westerman, Robert 
*Peterson, Gary 
@Grayzel, John 
@Papendick, Robert 
@Parr, Jim 
@Saxton, Keith 
@Gilley, Jim 
Martin, Derrel 

*Regehr, Dave 

Private consultant 

Univ. of Missouri 

Colo. St. - ERS 

Univ. of Missouri 

Colorado State Univ. 

Oklahoma State Univ. 
Univ. of Nebraska 

Univ. of Nebraska 
Univ. of Nebraska 
Kansas State tbiv. 

DISCIPLINE 

Entomology 
Entomology
Entomology 
Entomology 
Entomology 
Farming Systems 
Farming Systems
Forages 
(Recruiting)
Plant Pathology 
Plant Pathology 
Research Linkages 
Socio-econcmics 
(Recruiting) 
Soclo-economics 
(Recruiting)
Socio-econics 
(Recruiting)
Soil Fertility 
(Recruiting)

Soil Fertility 

(Recruiting)
Soil -Pertility
Soil Management 
USAXD 
USAID 
USAID 
USAID 
Water Management 
Water Management 
Weed Science 
(Recruiting) 

D1ATES OF TPAVEL # DRYS # AS/YEAR 

April 22-May 6 
April 22-May 6 
April 22-Nay 6 
December 27-January 6 

15 
15 
15 
11 

April 22-May 6 
may 16-19 
December 15-19 
March 8-19 

April 22-Nay 6 
May 22-June 8 
may 16-19 
July 9-12 

Febr-uary 21-March 4 

November 23-Dece er 

March 8-17 

September 23-30 

March 28-April 11 
March 28-April 10 
October 2-8 
October 15-16 
October 15-16 
October 15-16 
may 7-14 
October 10-17 
March 8-18 

15 
4 
5 

12 

15 
18 
4 
4 

13 

1 9 

10 

8 

15 
14 
7 
2 
2 
2 
8 
8 

11 

44 



if 

YEAR NAM Ci NIZATION DISCIPLINE DATE Or T& VEL # SDIA/SD I R 

1985 @bbott, Bill 
Bigbee, Dan 
Bigbee. Dan 
Browning, Charles 
Frank, Ken 
Furgason, 1obert 

WKetchum, EdWin 
McKinsey, Wendell 
Han, George 

Nelson, Darrell 

Santelman, Paul 

Volk, Bob 

Vollmar, Glen 
Wright, W.C. 
@Bachmayor, Johann 
@Betzwar, Werner 
*Anderson, I.C. 
*Minor, Barry 
*Cox, Stan 
Smith, Ed 

ecampbell Jack 
Hatchett, Jim 
*Wilde, Gerald 

HMupal, Don 

Oklahoma'State Univ. 
Univ. of Nebraska 
Univ. of Nebraska 
Oklahoma State Univ. 
Univ. of Nebraska 
Lniv. of Nebraska 
Okla. State (regent) 
MIAC 
Kansas State Univ. 

Univ. of Nebraska 

Oklahoma State Univ. 

Univ. of Missouri 

Univ. of Nebraska 
Oklahoa State Univ. 
Germany 
Germany
Iowa Sta e Univ. 
Univ. of Missouri 
Kansas S te Univ. 
Oklahoma State Univ. 
Univ. of Nebraska 
Kansas S te-USMA 
Kansas S te Univ. 
Private consultant 

Administrative 
Administrative 
Administrative 
Administrative 
Administrative 
Administrative 
Administrative 
Administrative 
Administrative 
(Agron. Dept. Heads)
Administrative 
(Agron. Dept. Heads)
Administrative 
(Agron. Dept. Beads)
Administrative 
(Agron. Dept. Beads)
Administrative 
Administrative 
Ag. Eng. & Mech 
Ag. Eng. & Mech 
Cereal Agronowy 
Cereal Agronomy 
Cereal Breeding 
Cereal Breeding 
Entomology 
Entology 
Entomology 
Farming Systems 

J0Uary 14-17 
February 4-23 
November 8-27 
April 18-24 
Septciber 20-25 
April 18-24 
January IC-17 
November 12-21 
March 29-April 6 

March 29-April 6 

March 29-April 6 

March 29-April 6 

November 13-19 
September 6-17 
May 30-June 2 
Hay 30-June 2 
March 15-31 
January 5-14 
April 18-27 
April 18-28 
October 20-22 
January 9-23 
March 22-April 5 
April 10-18 

4 
20 
20 
7 
6 
7 
4 

10 
9 

9 

9 

9 

7 
12 
4 
4 
17 
10 
10 
11 
3 
15 
15 
9 



YEM MMU 

1985 	 *Caddel, John 
*Peters, E.J. 
*Steck, Jim 
Volesky, Jerry 

@Cooper, Peter 
Fisher, Tony 
Klatt, Arthur 
Osman, Ahmed 
Quick, James 
Smika, Darryl 
Miller, William 
Nordbloa, Tom 
Brengle, Ken 

*Peterson, Gary 
*Sander, Don 
Jizba, Richard 

@Stewart, Ian 

ORGANIZATION 

Oklahcia State Univ. 
Univ. of Missouri 
Univ. of Nebraska 
Private consultant 
ICARDA 
CSIRO 
CIPRYT 
ACSAD 
Colorado State Uhiv. 
ARS-Colorado 
Univ. of Nebraska 
ICARJA 
Private Consultant 

Colorado State Univ. 
Univ. of Nebraska 
Univ. of Nebraska 
Univ. Calif. Davis 

DISCIPLINE 

Forages 
Forages 
Forages 
Greenhouse Arch. 
Scientific Panel 
Scientific Panel 
Scientific Panel 
Scientific Panel 
Scientific Panel 
Scientific Panel 
Socio-econmics 
Socio-economics 
Soil Management 
(Recruiting)
Soil Management 
Soil Management 
Tech. Ref. Center 
Water Management 

DAT'ES 	 OF TRAVEL. # DNYS #DSM 

February 16-march 2 15
 
February 15-march 4 18
 
February 16-23 8
 
Febrary 6-February 15 10
 
January 27-February 2 7
 
January 27-February 2 7
 
January 27-February 2 7
 
January 27-Februa-y 2 7
 
January 27-February 2 7
 
January 27-February 2 7
 
November 29-December 7 9
 
November 29-December 7 9
 
July 19-28 10
 

April 6-19 14
 
April 6-19 14
 
October 5-12 8
 
March 31-April 1 2
 



YR NAM 


1986 	 Schulze, Larry 
Bell, R.D. 
Splinter, Bill 
Thierstein, G.E. 

*Anderson, I.C. 
*Peters, E.J. 
@Arnold, Roy 
@Browning, Charles 
fKolmer, Lee 
Marson, Verson 
@mcKinsey, Wendell 
Mitchell, Roger 
Molan, Mike 
@Scott, J.T. 
Vo1lar, Glen 
Cooper, Peter 
Fisher, Tony 

@Klatt, Arthur 
Osman, Ahimed 
Quick, James 
Smika, Darryl 
Hanson, Roger 

*Participant Advisor 

ONMIATION 


Univ. of Nebraska 
NIAE, Great Britain 
Univ. of Nebraska 
Kansas 	State Univ. 
Iowa State Univ. 
Univ. of Missouri 
Univ. of Nebraska 
Oklahoma State Univ. 
Iowa State Univ. 
Kansas State Univ. 
mix 
Univ. of Missouri 
Univ. of Missouri 
Iowa State Univ. 
Univ. of Nebraska 
ICARD 

CSI1R 
CIPRUT 

ACSAD 
Colorado State Univ. 
ARS-Co orado 
Univ. Of Missouri 

DISCIPLINE 


Adtnistrative 
Ag. Eng. & nech. 
Ag. Eng. & ech. 
Ag. Eng. & Mech. 
Cereal 	Agroncmy 
Forages 
MIX Board 
MIAC Board 
MIAC Board 
MIAC Board 
MIX Board 
MIAC Board 
MIAC Board 
MIAC Board 
MIAC Board 
Scientific Panel 
Scientific Panel 
Scientific Panel 
Scientific Panel 
Scientific Panel 
Scientific Panel 
Soil Fertility 

@Npn-project funding 

DATES Or TRAVEL # MYS MISA/ R 

January 28-February 15 19 
January 6-16 	 11 
January 4-16 	 13 
January 4-16 	 13 
March 22-April 1 11 
January 24-February 5 13 
February 16-22 7 
Februai-y 16-22 7 
February 16-22 7 
February 16-22 7 
February 16-22 7 
February 16-22 7 
February 16-22 7 
February 16-22 7 
February 16-22 7 
March 8-15 8 
March 8-15 8 
March,8-15 8 
-March 8-15 8 
March 8-15 15 
March 8-15 15 
February 25-March 8 12 

GRUV 7 L # DM 1630 



--- -----------------------------------------------

TABLE 13. M-MIAC STAFF LIST SHOROIN 	 U , DiEE, DISCIPLINE AM CATION 

MME 	 DEMU SPECIALTY WCATICN 

- AGRICULITURAL VCINEERING AND MEHANI7ATIC0 -- --- - -

BAMIU, Abdeljabar Ing. d'application Agricultural Engineering Settat
 
HAMILTW, John B.S.,P.O. Agricultural Engineering Settat
 
Mi, , lattew B.S. Facilities Operation & Settat
 

Maintenance
 
SwANSCN, Wally B.S. Mechanization-Station Settat
 

Development
 

BDWCOUTROUC , Mustapha (M.S.) Cereal Agronomy Sattat 
CROY,•Lavoy Ph.D. Cereal Agronomy Settat 
EL HC3RID, Mohamed (Doc.) Cereal Agronomy Settat 

(Physiology) 
RACMI, Mouloud (Doc.) Cereal Agronomy Colorado State 

(Cropping Systems) (return 6/88)

KARROU, Mohamed (M.S.) Cereal Agronomy Settat
 
AMRI, Ahmed (Doc.) Cereal Breeding Kansas State
 

(return 9/87)

CAMPBELL, Arden (Ph.D) 	 Cereal Breeding Settat
 
JLIBENE, Mohamed (Doc.) Cereal Breeding Univ. of Missouri
 

(return 1/87)

MERGOM,ohamed (Doc.) Cereal Breeding Colorado State
 

(return 6/88)

NSARMLLAH, Nasserlehaq (Doc.) 	 Cereal Breeding North Dakota
 

(return 6/88
OUASSOU, Abdellah (Doc.) Cereal Breeding Rabat 
SELrANI, Abdellaziz (Doc.) Cereal Breeding Kansas State 

(corn) 	 (return 6/88)SMITH, Ed Ph.D. 	 Cereal Breeding Rabat 

-- ------------ FOOD LEWJMES 

SAKAR, Nohamed (M.S) 	 Food Legumes Washington State 
(Agroncmv - . (return 1/88)

KAMEL, Mohamed (Doc.) 	 Food Legumes Settat
 
(Breeding)
 

FORAGES 

MAZHAR, Mohamed (Doc.) Forage Agronomy Settat 
FODfIAM4, Loren (Ph.D.) Forage Agronomy Settat 
ARIF, Abderrahman (Doc.) Forage Agronomy Univ. of Nebraska 

(return 2/86)
DERKAMU, Mohamed (Doc.) 	 Forage Breeding Settat
 

()QCenotes de~gree in process 	 Doc. - Doctor of Science 



---- 

--------

NAME IPEILTY
fCLREE 
 LWCATIC
 

ai-T - - C - -- -- - -~~w­

91 DMeMISNI, Mustapha (M.S.) Entomology SettatKEITH, Dave 	 Ph.D. Entomology (fbatical) Rabat 
WAWUI, Saadia 	 (MS.) Entomology 
 Settat
114VUNi, Abderrahman (Doc.) Plant Pathology 
 Settat
 

(Mycology)
EL YAPIANI, 1ohamed 
 (DOC.) Plant Pathology Settat
 
(Virology)
TOUTIQ, El Mostapha 
 (M.S.) 	 Plant Pathology Settat
EL BRAHLI, Azzedine Ing, d'etat 
 Weed Science 
 Settat
REGUIR, Dave Ph.D. 
 Weed Science 
 SettatTAJI, Abbes 
 (M.S.) 	 Weed Science Settat
 

- ------- SOCIO-ECONOMIC SECTION
 
AIJIDA, Mustapha M.S. 
 Research Associate in Settat
 

Agricultural Economics
RAFSNIDER, Giles 
 Ph.D. 	 Agricultural Economirqs 
 Settat
WERZMENI, Ahmed 
 M.S. Sociology 
 Settat
RIDDLE, Rich',rd 	 (Ph.D.) Sociology 
 RabatSAID, ImaiX B.S. 	 Research Associate in Settat
 
Sociology (leaving this sumner)
PRIH OV, George 
 Ph.D. Sociology 
 Settat
 

---- SOIL SCIENCE -

SNYDER, John 
 M.S. Soil Chemistry-Lab Settat
Development
 
AZ7AI, Abdelmlek (M.S.)
, 	 Soil Fertility Settat
EL CUiSi Mbhamed 
 (M.S.) 	 Soil Fertility Settat
EL MEJEHAD, Khalil 
 (Doc.) 	 Soil Fertility 
 Univ. of Nebraska
 
SOLTPCOR, Parvis (return 6/88)
Ph.D. Soil Fertility, Settat
 

Soils Lab
BJZZA, Abderrahman 
 (Doc.) 	 Soil Management Settat
BREN=, Kenneth Ph.D. 
 Soil Management 
 SettatTIKIR TE, Ai (Doc.) 	 Soil Management Oklahom State 
eturn. .. 6/ 8) 

-- ADMINISTRATION AND SUPPORT STAFF-

CARTIER, Richard 
 B.A. MIAC Admin. Officer Settat
RAFSNDER, Jean 
 M.A. 
 Technical Reference Center 
Settat
REG R, Judy M.A. Computer Center 
 Settat
 
WATTS, Darrell 	 Ph.D. 
 Team Leader-Water 
 Settat
 
ZOUTIANE, El Madani 	 ManagementIng. d'etat 
 INRA Regional Director, Settat
 

Director of Center
 

S) ~denotes degree in process 



IBLE 14. MMRY OF IM.-MAC STA SHOWIM DISCIMMM, ?UE1R OF SVWF AMD AC0MIC D
 

Candidate andate 

Discipline Ph.D. Other 
Dvc. Science 
On In C 

W.S. 
An Other 

Project U.S. Project U.S. 

Cereal Agronomy 1 1 1 2 -

Cereal Breeding 2 1 5 --

Food Legmes - 1 - 1 
Forage Agronomy 1 2 - -

Forage Breeding - 1 - --

Soil Science 

Soil Fertility 1 - 1 2 -

Soil Chemistry (Lab) - 1 .S. - - -

Soilffaagemnt 1 1 1 -



TBLE 14. (can't) 

MIAC (No.) In (No.) 

Candidate Candidate 

Discipline Ph.D. Other 
Doc. Science 
On In On 

M.S. 
In Other 

Project U.S. Project U.S. 

Plant Protection 

Ent logy 1 (sabbatical) - 2 

Plant Pathology 2 1 

Weed Science 1 - - 1 1 M.S. 

Aricultural Eiingirner, 

Agri. Enig & Mechanization 1 1 P.E. - - -. 8. 
1 B.S. 

Facilities Maintenance - 1 B.S. - - -

Soco-EcoImics 

Agricultural Economics 1 1 N.S. (L) - - -

Sociology 1 IN.S. (FA) - - -

2 B.S. (L) 

(W) Local Hire 
M) -Research Associate 



MUME 15. INRA-MAC FIELD SMAF SWING MME, DISCIPLINE MV TI CN THE PI CT 

1980 1981 1902 1983 1984 1985 1986
 
JAJOJAJOJAJOJAJOJAJOJAJOJAJO
 

A3 AMNUMEGNIIZATION
 

?BahiriA. 
 :::4::+: 

@Hamilton, J. :::::::::::: 

@Swanson, W.(Mechanization a Station Development) :it,:,: 1::::::::::::::::::: :6 

@Bray, B. (Agroncy) : :: : :: :
 

#Bouchoutrouch, M. (Agronmy) H:::::::::::::
 

?Boutfirass, M. (Agronomy) ::::::::::lilt,:::::::11
 

@Croy, L. (Agronomy - Physiology) ::::::::::::::: 

Ul mournd, . (Agronomy - Physio ) 4-++++ 

#Karrou, M. (Agronomy) t ::::::::: 

?Oubaha, L: (Agronmy H::::::::::::::::: 

@Campbl1, A. (Variety Selection)' :u::: ::.,.:::
 

*Finley, W. (Variety Selection) :::::::::: a:8!::m:Pi I.
 

*#0uassou, A. (Breeding) 4.4::::
 

*@Smith , E. (Breeding) HH::::
 

*Stationed in Rabat. ? INRA Staff(non-participant) RINRAstaff (Participant) IAC staff
 



IMLE 15. (can't)
 

1980 1981 1982 1983 1984 1985 1986
 
JAJOJAJOJAJOJAJOJAJOJAJOJAJO
 

::::lt,,-
MKAumh, N. (breeding) 

|ARIF.,A. (Agronomy) + 

.....
*MAZHAR, N. (Agronomy) 

.. +....

@LR9MM, Lore (rdin) 

4-04+#LHUAM, S. (Entomology) 


H+44+*@REMT, D. (Etomology - sabbatil leave) 

#EL YVMI, M. (Plant Pathology - Virology) +-+ 

4"" 444#LYRMWAI, A. (Plant Pathology - Mycology) 


#TOMIQ, E. (Plant Pathology) 444+.
 

*Stationed in Raat ?INRA staff (non-participant) #INRA staff participant) @ mm staff 

52 



TABLE 15. (con't)
 

1980 1981 
 1982 1983 1984 1985 1986
 
JAJOJAJOJAJ OJAJOJAJOJAJOJAJO
 

PLA W PF r CTI (COW.)_ 

?EL BRAHLI, A. (Weed Science) 
 ........ 6i::uP:::::::::i: 

@MEM, D. (Weed Science) 

#TVNI, A. (Weed Science) 

SHNIDA, M. (Agricultural Economics) 4-­

@RAFSNIDER, G. (Agricultural Economics) 4+*9-44-H+ 

$HERZENNI, A. (Sociology)
 

@PRIMV, G. (Sociology) .....
 

$SAID, I. (Sociology) 
 1t HItItIItIItII IttI I IM
t 


SOIL SCIECE 

UAZZAXJ, A. (Fertility) 
 ...... 

#EL GRMXW1U, N. (Fertility) 

*EL REJAHED, K. (Fertility) 

@SCIVPOUR, P. (Fertility) ituuv Fut 

@T? YRA, H. (nertility) c......s( 
@TROEH, F. (Fertility) HHHHHHH&H:: HHH::::
 

?MRA staff ( -non-,participant) #INRA staff (participant) @MIAC staff SIOM ocal htire­



TALE 15. (can't) 

1980 1981 1982 1983 1984 1985 1986 
JAJOJAJOJAJOJAJOJAJOJAJOJAJO 

SOIL SCECE (CONT.) 

#1BERRNA, A. (Management) :.:.::: ...:: 

#BOETZZA, A. (Management) :t:tt::t::t::::::: : t 

@BJR!ELE, K. (Management) 4+++: 

TERM LEWM, ADMINISTRATI------ ---- ---- ----- ---- ------ -

ERThARSC!, R. (Team Leader) ..... 

CARTIER, R. (Administrative Officer) :l :: t tirt,,t si: 

@SCrTr, G. (Interim Team Leader, Training 
Manager) 

@HTT, D. (Team Leader - Water Jhnagement) :1::::: t:i:::tiltt: 

?ZOUTTAM, E. (Director, Aridocul-ure Center) .ut :::: ....:::t : u I: 

?IR& staff (o-n-participant) 'INRA staff (participant) @lAC staff 



APPENDIX L
 

p1raEmaaH BY NIcm STAFF or TINE UIM 70 ACIEYE 
RFS3LS ANDPC1 IMPACT C4 MCRCCMN ACEIL URE 



fa I 

AMRMXD L. I NMMY 5 MT KEAC MF Or TDR IDE= TO AMIM 

Table 1. 	 Projected Time Table for Development of Agricultural 
sconomics Program 

Table 2. 	 Projected Time Table for Development of Agricultural 
Engineering Program 

Table 3. 	 Projected Time Table for Development of New Plant 
Varieties 

Table 4. 	 Projected Time Table for Development of Cereal Agronomy 
Program 

Table 5. 	 Projected Time Table for Development of Forage Program 

Table 6. 	 Projected Time Table for Development of Soil Fertility 
Program 

Table 7. 	 Projected Time Table for Development of Sociology Program 

6.i 
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