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d. Strong teenm lesdership end high guality T.A. are essential for project success.

v Ho DAUATION ABSTRAT (B not exomed the frads oovidec.

The project propcses to increase basic food production to meet the needs of
Morocco't increasing population. This is to be achieved through an institution building
precess irvolving the establishment of an Aridoculture Center and Agronomic,
socio-economic and ferm mechenizetion resesrch, technical assistance, graduete level and
short term training for Mcroccans and by initiating the transfer of new technologies to
fermers. The project is being implemented by the Mid Americe International Agricultural
Consortium (MIAC), the Netiorel Institute for Agriculture Research (INRA) and the
Nstiorel Agronomic &nd Veterinary Research Institute (IAV) of the Ministry of
Agriculture &and Agrarien Reform (MARA) of the Government of Morocco (GOM). This
mid-tern evelustion (4/3/86 - 5/10/86) was conducted by & team of independent
egriculture specielists provided by Winrock International. The evaluation wes based
upon &8 review of documents, interviews with USAID/RABAT, MIAC, INRA, MARA and IAV staff
and visits to receerch stations, farms and the Aridoculture Center in Settat.

Mejor findings and conclusions include:

&. The preject is well maneged and reasonable progress toward goal and purpose are
being made. Research fecilities are virtually completed and operational but the
Morcccen staff will not be prepared to sustain the progrem without additional
assistence past the PACD. Institutionsl sustainability will increasingly become a
more important considerstion for INRA and USAID as the project progresses.

L. Progress is being made in the development of a multi-disciplinary resesrch program.
Increesed integration of disciplines is occurring and the foundetions of & ferming
systems progrem are being laid.

¢c. Thesis reseerch 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
workplens hsve helped tc provide & proper and dynamic focus for guiding the research
program.

c. Intervizwing leng-term T.A. in Morocco prior to assignments has resulted in a
well-sdiusted, productive T.A. team.
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NAME OF KISSION

USAID/RABAT: Eid-term Evaluastion of Dryland Agriculture Applied
Research Project No. 608-0136 {May 1986)

PURPOSE OF ACTIVITY EVALUATED

The Drylend Agriculture Applied Research Project (DAARP) was
autherized 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 smsll 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 fermers and thus provide a basis
for effective extension programs as well as influence the direction of
epplied research. Technical assistance, training and commodity
procurement are performed by Mid Americe International Agricultural !
Consortium (¥IAC). The government of Morocco through the National .
Agronomic Research Institute (INRA) provides physical facilities,
opergtional inputs and participant trainees. The socio-economic prosram
is conducted by the National Agronomic and Veterinary Institute (IAV) !
through & separate Memorandum of Understanding with USAID,

PURPCSE OF THE EVALUATION AND METHODOLOGY USED !

The purpose of this scheduled mid-course evaluation was to determine
the extent te which the project's purpose and goal are being achieved
following the redesign in 1983. The initial project had various
implementstion deleys compounded by drought, contractor difficulties and
insufficient funding. Following an eveluation in 1983, the project was
redesigned to overcome these difficulties. .The results of this 1986
Evaluation will be uvsed by USAID as & hasis 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 8 four-person, multidisciplinary team
provided by Winrock International. The team spent 5 1/2 weeks in
KMorocco, between Rabat and the Aridoculture Center in Settet 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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HURMTIARY

team reviewed 8ll pertinent documents provided by USAID, MIAC and the GOM and
conducted detsiled interviews with officials including field visits to observe
project implementstion. The teem used the objectively, verifiable indicators
of the logframe &s & basis for messuring chenge and progress in meeting the
purpose &nd 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 end the steff, along with the staff of the
Netional Agronomic Research Institute (INRA) and participant trainees are
actively engaged in applied research pertinent to the development needs of

rylend ferming in Morocco. Research projects, conducted at the Aridoculture
Center, field stations and privete ferms, involve cereal breeding, food
legumes, breeding and menegement, s0il and wster conservation &nd management,
forages, agriculturel engineering and mechanization, socio-economics end plant
manegement. A more in-depth discussion of the findings of the evaluation by
categories follows:

a. Technical assistance has been provided in sccordance with the Project
Paper and has been of excellent quality. The Evaluation Team identified
needs for additionel T.A. in verious 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
IDY prior to their long term assignments has resulted in a resident staff
thet is well adjusted to Morcccan conditions.

Twenty-siry of thirty-twc plsanned participants are currently in long term
treining with 17 of them actively engaged in thesis resesrch in Settat.
The treinees heve been of high quality due to the rigorous selection

rocess. Priority areas for training the remaining long term participants
heve been identified by KIAC.

n

The plens in the PP to provide 200 Moroccans with short-term treining will
not be reslized by the PACD with only 34 having completed training.
However, the 34 have been prudently selected for training to setisfy
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, laborstories and operational
meintenance is insufficient to sustain the center.

f. The relative salary levels for INRA researchers as compared to other GOM
civil service are uncertsin. 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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SUMMARY { cont inued)

salary. However, the effect of these statutes hes been rendered obsolete,
concerning sslary levels, by new stetutes implemented this year which
disproportionately reised the selary levels of "Ingenieurs and Architects”
in the civil service (including the KMinistry of Agriculture) relstive to
INRA researchers. This hes ceused much consternstion on the part of the

project participants.

There are currently 150 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 wes 3 times that of the 83/B4 season. A
gocd foundation has also been laid for further farming systems research.
The focus of the research hes been in accord with regional needs.

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

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

The Moroccan and MIAC scientists have been working well as & 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.

The socio-economic research program at IAV has been of little practical

use to the agronomic research team &8s it has been primerily academic and
difficult to use. NMIAC 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

menaged.

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

The facilitiec at the Aridoculture Center at Settat are all in place
except the greenhocuse. A misunderstending 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 institutionsl maeturity as
evidenced by linkages with various national and international institutions.

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.

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.




SUMMARY  ( cont inuad)

In conclusion, progrese has been mede toward sttsinment of the project
goal, but ie not reflected in incressed food production as yet. Sufficient
date are not sveilable to sssess confidently research results or to detemine
if the technologies being developed are economically visble or socially
acceptable. Progress toward achievement of the project purpose hes been
considereble as evidenced by the development of the Aridoculture Center and
its releted fecilities and activities.

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

There is 8 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, slthough substantial progress has been achieved, the Aridoculture
Center will need continued technicel assistance beyond the PACD to reach a
level of institutional sustainsbility.

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 end train remaining long
term participants, and recruit and train additional laboratory and field

technicians.

d. The conceptual framework end purpose of entire socio-economic program be
reviewed with a view of improving performance and objectives of both
applied (INRA/MIAC) 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 futurr 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 edditional program
components during the process.
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LESSONS LEARNED

a.

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

contributed significently to project success.

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

Interviewing lomg-term T.A. in Morocco prior to assignments has resulted
in 8 well-adjusted, piroductive technicel essistance team.

Strong team leadership end high guality technical essistance are essential
for project success.
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Finsl Evaluation Report

L. CMETS BY MISSION, AIDA FTICE AL BURRONT/GRANTET

. In general, the evaluation report reflects a tho;ough analysis of the
proiecg based on the SOW. In particular, the team prcvided an in-depth
analysis of the Ero ect component research programs, inputs and outputs in
relation tu the logframe, and level of achievement attained thus far. The
team slso gave appropriate attention, in:luding recommendations to required
adjustments and/or edditional 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 & recommendation that the project
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 grOJect, We believe the anelyses provide valid and
compe111ng evidence to continue the project in order_to couwplete activities
grogramme within each of the research components. The eva uation report

reats ecach of the major research components (i.e cereal breeding,
agricultural mechanization, etc.) in some detail and provides estimated
timeframes pro*ected into the future to comg;ete both existing and planned
sctivities . These estimates, taken collectively, lead to a justified 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
continue, sxtend and/or design a PLase II project for ten years, this
recammendetjon takes into account two views which reguire clarification. .The
first view is based on the need to complete existing and targeted activities
of the current project as described above. The second view is based on a
recognition that new program components could and, in fact, should be
seriously considered 1f the project is continued. The team did not analyze
this latter aspect in detail, nor were the¥ expected to. However, several
program opportunities were identified for future consideration either within &
med:fied project or in separate projects. For example, they speak of such
ereas as: (1) capacity of the GOM (INRA) to plen, manage and assign research
priorities basec on economic priorities from a_national perspective, (2)
expanding research capabilities in the forage livestock area, and (3)
initiating e programmatic effort to disseminate technology to farmers and the
private sector. Other program opportunities ma{ also exist. However, for
purposes of the evaluation summary, we attempt to distinguish between current
ErOJect activities and_new potential grggect opportunities. Realistically,

he latter view can only be considered if 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 sccept doctorste 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 doctorel
grogram at IAV contingent upon meeting admission criteria established p{.IAV
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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Jowo Bicw University, Konsos Bicte University University ef
Musourt Univensity o Nebrealo Olichomo 8w Univerniy

July 13, 1986

Seris)l Ko. MU-3B2

Dr. Ron Stryker ,
Deputy./Food and Agriculture Officer
USAID

American Eobassy, Kabat

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

Dear Dr. Stryker:

Attached is a summary of the comsents prepared by MIAC research staif on the
project evaluation report. Ls we have indicated vie are in agreement with
sost of the findings of the evalustion team. We have chosen mot to comment
on their discussion of relationships with INRA sdministration with the view
that our comments can be transzmitted to Director Faraj.

We have also elected mot to comment st &ny length on the program that the
evaluation team suggested for Phase 11 of the project. While we agree with
the general tone and direction of their suggestions we believe that there
sust be a much greater in-depth consideration of the program, the staffing-
required and the timetsble. It is our view that there should be an
additional training component for INRA staff and, depending upon the form of
the extension program, there may also be 8 training component for extension
staff. He believe all of these factors will be better dealt with by & design

texw .

incerely,

Darrell G. Watts
KIAC Tear Leader

DGW/tlw

US. AID . MIAC - MAROC - Piojel Aridoculiure — Settat — Oflfice : B. P. : 200 — T¢l. : (040)

U 5 Address : U.E A LD -~ Casblanca — Depi. Of State — Washington - D. C. 20523

Télex : 236

A
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COMMENTS BY THE MIAC STAFF ON THE MID-TERM EVALUATION OF THE
DRYLAND AGRICULTURE APPLIED KESEARCH PROJECT

Report Prepered by

Darrell G. Watts
MIAC Teanr Lesder

Introduction

At the outset we vish to epphasite that essentially ve are in agreement
with the findings of the evsluation team. It was & good evalustion effort,
done in a constructive and helpful manner. The tear had & difficult tesk in
exarining » large and complicated project in a wvery linmited time. The
evaluation also coincided with & period when project field work was also very

intense so that & number of project staf{ had a minimuzx amount of time for
discussion.

In reviewing the report there are 8 fev points that require clarifi-

catior or more discussion. In e fev instances there would appear to have
been a miscompunication between the evaluation team and an individual staff
member or group. On & suall number of points the evaluation tezx and the

MIAC staff have & different perspective of events. We do mot consider any of
the latter to be major issues.

In the following pages we have outlined our response to certain points
in the report. VWhere there is an apparent difference of opinion we have
indicated why ve disagree. In a few instances we a&lso have outlined our view
as to why particular steps were necessary in project development. We empha-

size again that 4n all major aspects we are in agreement with the findings of
the evaluation team.

Relationships with IAV-Hassan II1

The evelustion team has discussed several aspects of the relationships
(actus) and potential) between the Dryland Project and IAV. To some degree
our perceptions are different. GCiven the limitations in lnman resources that
have existed until nowv and, wmore importantly, the stage of development of
both institutions, we £fail to see the broad range of possibilities for
interaction tnat they believe were available but mot acted upon. On the

other hand, we believe there was more intercction than was indicated in the
report.

Interaction in Research &nd Training
There are geveral points we wish to amphasize.

1. The teanm noted the wery strong relationship that has evolved between
the Aridoculture Center's mechanization program and its counterpart
at IAV. This rclationship is quite fortunate but mot fortuitous.
It has occurred because there were sanior level axpatriate staff in
both programs that could establish and maintain the linkage while
junior level Moroccan staff were developing. The IAV mechaniration

progran has been staffed by qualified scientizts under contract with
the German GTZ agency.

\D
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In contrast, there are & very limited nuzdber of senior expairiate
ptaff menbers In 81l other counterpart departments st 1AV. Those are
the only persons with the equivalent of graduste faculty status and
experisnce. They have hal 8 very heavy load of graduate student
sdvisexent and support. With the exception of the fev Moroccan
staff "ot IAV who have just completed their doctorates within the
last year, the young staff mexbers there are stil) pursuing research
for advanced degrees. With one or two exceptions, at noted below,
they have mnot had the time nor the resources to look beyond their
dissertation work. They are constrained, as are the Dryland Project
participants, to focus on thesis work in order to lesr, tc do
research and tc complete their graduate programs.

Good ties have developed between the soll science programs in both
institutions. The director of 1AV so0il science department, Mr. M.
Stitou (who it one of the more experienced Moroccan scientists at
the Institute), has developed detailed soils maps for part of the
Dryland Project ares sround Settat. We have drawvn upon his exten-
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 IAV graduate students in the soils pro-

graz. Joint seminars and information exchanges have occurred at
both Settat and Rabat.

There have been several other points of support and interaction.

a. 1AV pgraduate students have worked in the project gzone and have
received the guidance and support of MIAC senior staff.

b. Aridoculture staff have served on mumerous "juries" for third
cycle and doctoril examinations.

c. The Dryland Project's weed science group has collaborated exten-
sively with JAV gtaff in the development of an dnternational
training prograz in crop protection. Special field trials were
instslled at Settat by project weed scientists to provide a
treining location for conference participants. Written material
and lectures were precvided by both Moroccan and American project
staff from Settat.

Cur assessment is that there has been & reasonable level of coopera-
tion between the two institutions. On balance, we believe there has
been 2 net support of the IAV training effort by the Dryland Project
staff. This 4s because the preponderance of senior agricultural
research staff &n Morocco is locsted at Settat. We will continue to
work in this way because the linkage sust be developed &néd 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 summary, our perspective 45 that until now, the nezds of both young
institutions have Justifiadly caused the focus of staff effort to be on
internal development. CGooperative sfforts have been supported where feas-

In the future, as the Moroccan staff and the institutions mature, we

expect an increasing number of joint projects and research afforts.

2
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Doctoral Degree Program for MIAC Participants

We

wvould agree witl the evalustion teaz that there is an element of

uncertainty on the part of INRA participants regarding the doctorsl progranm.
It may not be, however, as grest as the teac deducel from their conversations
vith the participantc. We note the following:

1.

The £irst two doctora) candidates who were sent to the U.S. by the
project were initially told that their degrees would be fromx U.S.
institutions. USAID subsequently implemented 8 policy of supporting
doctoral degrees only at 1AV, The first tvo degrve candidstes were
informed of this vhile they were in the U.S5S. All subsequent doc-

toral candidetes from the project were sware of this policy before
departing for study.

Some of the uncertainty stems from a differing viev of who is
obligated to do what. While the MIAC contract with USAID specifies
that coursewvork will be done in the U.S5. and the degree received
fron 1AV, the latter institution is not s party to the contract.
Nonetheless, 1AV has already sccepted the last group of MIAC parti-
cipants wvhe recently departed for doctoral coursevork. They seer
prepared to seriously consider the others when they apply.

There has been doubt on the part of the Dryland Project participants
as to vhat was required of ther by IAV. It has been only within the
past few weeks that IAV has get forth an official written policy
regarding requirements for the doctoral degree. An esrly policy
statement furnished by MIAC was an sttempt on our part to establish
an orderly procedure. This statement was subsequently modified
after conversations with IAV administration and is sumarized on
page 13 of evalustion report. Bowever, it has no “force of lav".
We believe the formal IAV policy is a step forward.

It has been our viev that with a fev exceptions, there have not been
graduate faculty at IAV who were qualified to guide doctoral pro-
grams 4in disciplines relevant to the Dryland Project. Until the
present time, IAV guidance committees for the project participants
would nct heve beern qualified to meet participant needs for co-
advisors.

We agree vith the tear's observation that project participants would
such rather receive a U.S. degree. The deley by some in seeking
official enrollment at IAV 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 tearm members also
support the concept of giving U.S. degrees to those who esrn them.

The fact that some MIAC institutions will award a Ph.D. after IAV
avards a Doctorate de Science Agronomic while other MIAC institu-
tions will not will, in our view, ultimately prove to be a divisive
element among Dryland Project participants.



Interaction v{th the DDR

This 45 a compliceted topic that the evalustion teaz has dealt with at
some length. We wish to offer the following comuents:

1. The early efforts of the DDR in dorumenting major aspects of the
farming sysiems 4r the Settat ares should be recognized. Their
reports 4n the early 1680's were very useful in defining the coz-
plexity of systems, crop rotetions, degree of mechanization and the
orfientstion of the farmers to risk svoidance. The initial crop
rotetion experiments in the Dryland Project evolved out of a study
of the DDE reports and interaction with DDF smtaff.

2. The DDE has been less succissful in defining the strategy of the
farmer in choosing & given methodology. We knov more about what
farpers are doing but we do not yet know why. The DDR's efforts to
quantify the economic components of the farming systems have not
beer. a5 extensive, timely or successful as either the project or DDF
staff might have liked.

3. For a complex set of reasons the Dryland Froject resesrch teaz hes
not been able to establish the type of close working relstionship
with the DDR thit pers¥ts 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 teaw. There is knowledge within the staff of the DDR that
could be useful to the program of the Dryland Project. BHow 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 Program

There are“-some essential points that MIAC would like to note at the
beginning:

!. Field work began on this project in the fall of 1981. There then
followed three successive yeers of total crop failure due to the
worst drought in the last 300 years. At the time of the April-Msy,
188¢ evalustion we had in hand the results of only one cropping

season, 1984-1985, in which there was =nough rainfall to provide
harvest.

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

3. Ve are very such in accord with the concept that technology packages

of dmproved practices wust be tested and adjusted on-farm so that
they are functional, within the context of the farming system. BHow-

\2
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ever, before 4$nitisting & massive prograz of on-farm trials thefl’

_research must be done to Sevelop the components, assemble and test |

the package, anc make rezsonsbly sure-thst §t makes technical ané I

econdonic sense.

The Dryland Project s objective &5 vtlimately to effect majibr
changes in apricultural practices. Switching froc & wheat-fallov to
» whest-annual medicago rotation or substituting s forage crop for
weedy fallow 4n order to permit the mzximiring of weed control in
cereals, are examples of changes that may heve great impact on both
ceres) ané animal) production. However, they represent msjor changes
for the farmer that, 1f not well prepared and tested before presen-
tation, can compietely fail. Failures on this scale would substan-
tially set back the project's long term objectives. We mpust have a

good base of informstion to point the way befcre we promote such
practices. -

4, We strongly sgree with the eveluation teac thet &s the project
mstures and improved practices evolve from the research prograr,
there pust be an expanding prograx of technology transfer. It
cennot, however, supplant the orn-going -on-station and on-fsrc
resesrch program. Technology transfer to the farmer is the "raison
d'etre" for the applied research program, yet it will succeed only
1f there is & continuing flov of research information. Accordingly,
one of the major problems to be dealt with in the desjign of the nert
phase of the project is hov to maintain the proper balance between

research and technology transfer &s both aspects of the progran
Brov. )

Participant Trainini and Research Priorities

The evaluation team has clearly seen the value of having participants do
graduate thesis work in Mdrocco. Our overall impression was that the tean,
while accepting the utility of the in-country training, seemed to regard the
thesis projects more as academic efforts rather than as important contri-
butione teo project development. The MIAC staff views the thesis research
programs ir s different way.

Bad the participants initially returned to Mcrocco with graduate degrees
there poscibly would have been a different division of labor between Moroccan
and expstriaste staff and some adjustment in the pace of certain activities.
However, most of the present research projects would have been initiated in
one form or another, because the information is fundamental to effecting long
terr 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
farzing systems of the region. We were not ready for cooperative trials with
farmers. We lacked fundamental information that was required to make practi-
cal judgments about what might work well or what should be adjusted and how
it should be done. During the first tvo years of this project MIAC staff
spent a substantial part of their time in doing a large number of on-farm
"demonstrations" of practices that were supposed that might work. They were
unsuccessful, mnot 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 technology.

~
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It was concluded that the basic work had to come first. Elanments of
technolopy pactages had to be developed before serious on-farx evilustion
could be done under farmer control. The scientific reviev panel agreed in
their 1085 repart as they examined the sequencing of research activities. At
present, on-station trisls and & large nunder of researcher controlleéd on-
farz trials are developing the basis upon which we can develop recormends-
tions tha: can be tested with and by farmers.

With minor exception, we believe that the present graduste research by
Moroccar participants is central to the "foundation" work that must be done.
In recognition of their need to develop their scientific cepacity, the doc-
toral candidates are, 4n 8 nucber of instances, responsible for the mcre
basic studies while MIAC staff have taken a larger responsibility for the so
called developmentsl efforts. In our view this is simply a pragmatic divi-
sion of labor besed on the need of the participant to prove his/her &bility
to conduct 4$ndependent research. It does not imply in any sense that the
work beingp conducted by the doctoral candidates would not have otherwise been
done. The doctoral candidates have also contributed to the developmental
efforts beyond their thesis work. Depending upon project need, the M.S.
candidetes have contributed to either and/or both aress of endeavor.

Comments on Specific Programs

Plant Pathology

We agree quite strongly with the team's recommendation about adding s
plant pathologpist to the current TA team. MIAC is moving to provide this
staff under present contract.

Forage Program

We agree vith the Panel regarding the need to add an animal scientist in
erez of forage utilization, 4n the next phase of the project. Fortunately,
there is already a substantial level of talent in the forage program in the
are: of eanimasl science. Two of the three doctoral candidates 4in forage
productior. have Master's degrees in animsl science.

Regarding s shortage of persomnel in forage work, we note that at pre-
sent, there are more doctoral cendidates in forage than in any other discip-

linary sres of the Dryland Ferming prograx except cereal breeding. We do not
disagree with the concept of adding more personnel. Bowever, up until mow it
has been a question of availabllity of bhuman resources and of maintaining &
balance in 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 had only s limited opportunity to visit with Mohammwed
Mazhar, a doctoral candidate in the program, 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 dimproved systems with the weedy f£fallow-cereal rotation is
integral to his work. We sppreciate the evaluation tean's concerns in this
area and will again ask the Scientific Panel to reviev details of the forage
program next year.

/d“_



Adéitiona) sotic-economic rosearch has been recommended in order to
guide some of the forsge research. We conctur. -The economic survey work and
the sociologpical field work done this spring may provide guidance relstive to
what {5 regquire? andé how we should proceed.

Food lepume Prograr

Strong concern was erpresseéd by the evalustion committee about what
appeered te be a lack of project support for this 4pportant prograz. We
believe these concerns are not entirely justified and have ariser at least in
part &s s result of a misunderstanding about the current situstion.

The food legumes program is working in very close collaboration with
ICAPSA.  There has been, in fact, a steady streac of advisors coming fror
ICARDL to visit the Moroccan program. The strean sometimes borders on inun
dstion. The Moroccan participant in this program, Mr. M. Kamel (who is the
head of the netional food lepume progran) elected not to call some consul
tants the: he had requested fror MIAC, because there simply was not enough
tipe in his schedule tc make effective use of thex.

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

JCARDA may soon be placing another research scientist in Morocco in the
Food legume area. Becsuse of the close ties of this prograr to ICARDA and
the increasing support from thst international centetr we believe it to be
inappropriate for MIAC to place a second expatriate scientist in the group if
JCARDA 4s able to follow through. We certainly agree that' the situation

should continue-to be monitored. Appropriate action can be taken if meces-
sary, in the design of the next phase of the project.

Weeld Science Frograr

Comments in the evsaluation report suggest that the tear did not have
enoug: interviewv time with the weed scientists in the Dryland PFPrograr in
order to understand the very strong effort in both resesrch and extension
thst thev a&re making. The project has been very fortunate in that this grour
has wvery gquickly developed a large body of very useful information that is
ready to extend to farmers. Indeed they bave put a considerablie amount of
time in developinpg extension materials and conveying informstion to extension
agents and fermers, even though the MIAC contract and present prograr do not
bave an efficial "extension" component.

Weed control is fundamental to any improvement in cereal production and
is quite important in improvements in food legume production as well -as in
forages. Even in the worst years of drought, weed control studies have shown
& very positive response in increasing dry matter production in cereals and
in providing increased grain production (sometimes versus mone). The weed
control technology mnow being perfected is the first major practice that we
can push forwsrd with some vigor. Our wide range of on-farm wverification
trials of this practice shov we are on the right track.
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The revievw team &xpregsed concern that the wesed science group was
working only with ceresls. There vas clearly & misunderstanding. There 45 @
stronj weel contvol prograz §n forages, particularly with the nev, msjor crop
of annrua) msedicego. The weel scientists have worked very closely with the
forage tear 3n this regpard. There s alsc 8 vide ranging set of weed control
studies 4r corn and food lepumes. In sdcition, the team has worked with the

control of 3jijsbier, a woody shrub that hes infested many fields of the
region.

Ir any further training prograz we believe the Dryland Project needs
reinforcenent in weel science since there are only twe M.S. level stsff on
the Moroccan teax.

Ceres) Breeding

Currently there are six Ph.D. candidetes in training in cereal breeding,
five for smsll grains and one for corn. The evaluation tean felt that this
nucber seemed to out of balance in comparison with other programs. We
Szlieve thet they failed to recognize thst this prograc hss s much vider ares
of responsibility &s compared tc other project programs. It serves all of
Morocce dncluding the semi-arid region, the more favorable climetic region
and the pountsin agriculture. It wust provide improved varjeties of corn,
bresd whest, duior wheat ané barley for the entire country. We believe that
thie pumber of scientists would be 2 minimum for Morocco, given the wide

range of climstic &zones and crops that must be dealt with by the cereal
breeding group.

The review team noted that ICARDA is statjoning a cereal breeder in
Morocco &nd raised the question of whether MIAC should retain 4ts senior
cerezl breeder after the contract of MIAC's senior cereal breeder expires.
The ICARD scientist, although stationed in Rabat, will be serving s multi-
country region and will be traveling a substantial part of the time. NIAC
has an obligation to provide an experienced graduate faculty member to work
with the Pn.D. ~ cerezl breeding participants until they have coxpleted their
degree programs. There will also be a continuing need to provide guidance
agd direction for the national program as it mstures. MIAC is nmot prepared
tc concede that this position shoulé be eliminated. Rather, ve believe that
+it wust be retsined for the life of the present project and about two years
"beyond. e certeinly asgree, however, that the location of the pesition
should be reevelusted as the progran evolves.

Entomeclogy

This is a msjor area of research vhose personnel will be working wvery
clesely in cooperation with the cereal breeding prograr to develop varieties
resistant to the Bessian fly. There is an unusual opportunity to make a
msjor breakthrough in cereal production in the dryland region by providing
well-adapted Bessian fly resistant wheats and barleys. This was clearly
demonstrated this year by dramatic yield increases from a moderately well
adapted bread wheat variety that bhad Bessian fly resistance. :

The Moroccan staff in this prograx is currently comprised of two M.S.
candidates. Senior scientist support has been ably provided by a University
of Bebrasks staff member on sadbatical leave for one year. We will try to
obtain the help of another sabbatical lezve scientist. Bowever, we believe
that greater continuity and better scientific support would result if funds
became gvailable to add a TA staff for two to three ysars. It could have a



very hipgh payoff, 4f the right néividual wvere obtained. We see this as »
high priority.

Socdo-Rronorics Program

We stronply support the concept of builéing & socio-economic component
within the structure of the éryland project. There should be at lesst two
Moroccanr participants or resesrch staff 4r agricultural econorics ané one or
wore in soziclogy. As the technology transfer component of this project
erjands, 4t will be émportant to have an ongoing cocperative sffort by per-
sons fror both disciplinary backgrounds, working cleosely with the biologicel
scientists. Only by having suck staff as an integrel part of the long terr
research teax will there be the cooperstion and irteraction necessary te

insure necessary socio-economic 4nput to the fecrming systems research
program. ‘

The entire gquestion of the aconomic and sociologicsl motivations for the
rapi¢ wechanizetion within the project ares needs further examinstion. The
structure of equippent ownership and rental hes strong implications for the
setting of priorities in the mechanization prograx. A better understanding
is regquired of the economic frameworks and farpers' mansgement strategies st
the livestock-cropping interface. Some work nov in progress may shed some

light on this broad question. We need more information than msy be obtainel
with the manpover and time available.

In our view there will be a continuing need for technical assistance i§n
both sociclogy and economics to the end of the present project and beyond.
While the economics prograr will continue collaboration with sociclogy and
the agronomic teams, it will alsc vigorously move ahead with its own tresesarch
effort. Without knowledge of underlying economic relationships for Moroccan
farmers in general and production practice/cost combinations specifically it
will be imporsible tc evaluate the likelihood that improved production prac-
tices will e adopted.

S:24]1 Science

4. S§oil Fertilitv: The process of evalusting crop response to varving soil
fertility levels and making fertilirer recommendations has been gquite frus-
trasting to researchers in Morocco for some time. Soil scientists 4n the
Drylané Froject are mov applying techniques that will enszble thex to make
much sounder recommendstions than were heretofore possible. By the end of
the present contract in August, 1988, we expect to have & fire basis for

making recompendations on the more important scils in the general region of
Settat. '

The evaluation team has recommended that planning begin for &n extencsive
soil testing program that would be implemented in 1988 or shortly thereafter.
%We agree that such a technelogy transfer program should be developed. It is
a logical outgrowth of the research effort. It is quite 1lilely, bowever,
that Jdevelopment would mot be alcng the lines of U.S. programs in which soil
samples from each farv may be analyzed and recommendations made for every
individual field. In Morocco, the average farm size and field size are much
smaller. Consequently, the total mmber of samples likely to be taken would
be much greater for the same land area. If the prograz became well accepted,
the number of samples would svamp even & major laboratory that was well
staffed and well eguipped. Given the bhuman and financial resources that can



reasonably be sxpected to be svailadble, some alternstive spproach will be
sssential.

Whatever form the prograz vakes, there must be a good édevelopzents] plan
that provides for the necesssry personne) ané financing te make 4t work. L
xight logically be sxpected that the Aridoculture Center ot BSettst could
serve &5 # major laboratory base. Unfortunately, &t present we are unstle to
cozplete even the analyses required by Dryland Project scientists because of
ar, scute shortage of technician support. Any additional load in the Arido-
culture scils lat cannot be sccepted without 8 further ¢nput of rescurces by
the Moroccan government.,

The basic scil) test calibration work must alsc be extended tc regions of
the project beyond the Settat area. The field testing work will be essen-
tially s fulltime job for the present staff for several years, yet they must
alsc be key people in the expanded technology transfer program. Support of
the s0il test calibration studies by farming systems teams msy help expand
the calidbretion work over the project ares.

E. Soi) Meznagement: Water i4s the single grestest factor limiting crop
production in the sexi-arid region. It follows that conservation and effi-
cient utilireation of rainfall are fundamental to the improvement of the
dryland agriculture in the Project. Conservation of water through improved
s0i] management can effectively lead to reduction of risk by the farmer and
incressed stability of production.

MIAC has supported this work with one TA scientist in soil mansgement
vhose efforts are spread over a nunber of probler areas including a major
effort in tillsge as well as soil water conservation. The project remains
without Moroccan scientists adequately trained in this area because of past
difficulty in identifying qualified participants. We believe that this is an
sabsolutely essential element of the program. Filling the two available
training slots i» this area very soon would help in the long term.

In the short run MIAC will make some internal readjustments of
assigmeents, bring additional consultants and pray for rain. We intend to
put more resources into this research areaz in the near terp ané will urge the
expansior of this effort in the project extension.

C. Scil Survey: Completion of scil surveys in the higher rainfzll areas has
been recommended by the evalustion team. We support this concept. Soil maps
are fovslusdle, anot only in making the soil test calibration but eguslly
importantly in developing fertility recommendations for different regions and
in defining target sreas for specific agronomic practices. Unfortunately,
resources &re not now available for doing this work. There iz skilled man-
pover in Morocco but mo funding. KIAC has nmeither the contractual suthorirvsa-
tion por the funding for such ar undertaking. We urge that support be msde
available for this activity under a contract expansion. The Soil Management
Support Group in USAID may be able to support this activity.

Modifications During LOP
General Direction
Given the fundamental need to develop & sclid information base and given

the time 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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present project. ther, we sec & tontinuing gradusl svolution as the on-
ferz component expands along with the en-ststion work. By the sumper of
10EB, the bSasis will axist for $nitiating & .strong technology transfer
prograz.

During the present contract there will be a continuing transition to
what ICRISAT cells “"Farzing Systems Adaptive Rescarch” which 4nvolves not
only the analysis of existing farming Eystems but also includes coordinated
on-fare ané or-statior research. Feedback frox the on-farz resesrch will be
used as ar input for the design of on-station experiments in order to develop
technology more closely sdapted to existing farming systems.

Fersonnel will be sdded §f possible to support the plant psthology and
entooclogy programs. The food legume prograt will likely receive support
from ICAPDA. Additional scientific support will be given to the soil ferti-
lity group tc enable it to sccelerate the soll test calibration wvork.

Additiona] Sclentific Personnel

We apree with the evalustion tean that the Moroccan vresearch staff
should be reinforced with mere scientific personnel 4n certedin criticsl
areas and the: personncl are needed in some subject matter areas where none
nov exist. To do so, INRA must hire new people. A list has been proposed to
the INRA director that includes the positions outlined in the evalustion
report plus & few others.

The Horoccan engineer now doing two years of civil gervice in the mechs-
nization prograr could be hired as one of the nev personnel in that ares.
The Moroccan economist and sociologist now on MIAC local hire staff could
fill the two socio-economic positions.

We concur with INRA director Yaraj that mevwly hired personnel should
work &t Settat for at lesxst one year and preferably wmore to permit adeguate
evalustion beforp & decision 45 taken to gend thex for advanced training.

Technicizn Support

The MIAC research teax considers the ghortage of techniciar support at
Settat tc be a2 major problez. Indeed it is considered sc serious that some
staff have recommended limiting the niring of new INRA scientific staff until
techmiciar support is improved. REffectiveness of scientific staff is greatly
reduced by a shortage or, for some programs, & totsl lack of technicien help.
INR: and MIAC heve provided some ghort terz assistance by hiring a number of
temporary belpers. However, this is & highly inefficient process. People
are trained to do the work but then lesve after a fev weeks or months,
effectively wasting the researchers' time thet was spent in training them and
necessitating a repetition of the process.

We are the first to agree that a scientist msust understand clearly all
aspects of the research progran and that onme learns by doing. The INRA
participants and NIAC scientists are spending long hours in the field and lad
to maintain the present level of activity. Their effectiveness is substan-
tizlly reduced, howvever, when they sust spend the msjority of their time
doing work that could be done by relatively untrained individuals. By adding
texporary prograc support staff, the effective output of the research team
has been substantially increased. Bowever, & more permanent ganlution 4s
required.

1



INRA needs to seriously review this prodbler and make ar offort to des)
with it by the snd of the present contract. Recognieing INFEA's problems and
prioritfes 4n hiring nev staff, we believe that further sffort can be made to
transfer Qualified techniclans from other Jocstfons into the Aridoculture
Center.

Follow On Activities

MIAC strongly concurs with the evaluation tean thst an extension of this
project is essential 4f its potentia) contribution to Moroccan agriculture &s
te be reslirved. The evaluation report suggests & strear of activities and a
tiwesable for carrying out a prograz through 19%8. We believe that their
proposal 4s a good point of departure for the design of Phase I1 of the

project. We agree with its general tone and direction. 1t is irappropriate
tc debate the specifics here. That 4s an activity for a design tean.

Regardless of who does the design of the follow on prograc, and for that
mrtter, who executes the contract, we would urge that the present MIAC tear
be closely consulted as the form of Phase Il develops. Currently, the tear
represents close to 30 person yesrs of resesrch experience in Morocco, earn
{nvalusble resource in planning for the future.

The INRA scientists nov in training at the Aridoculture Center will soon
play a pivotal role in project operation. The ultimate success or failure of

the prograr will depend upon them. They should also participaste closely in
the planning activities.

Over the longer term, we expect the Dryland Project to be deeply
involved in Farming Systems Adaptive Research, as previously discussed, and
also in the development of nev farming systems. There 4s a substantial
veneer of traditional sgriculture in tbe project arsa. However, we believe
that farmers are quite willing to seriocusly examine and adapt technology that
makes genge within the economic context 4n which they function. Considering
that the most innovative 20Z of the farmers have effectively imposed mechani-
gation upon 852 of the agriculture in about 15 ysars, it is fair to say thst
other mzjor changes cax also be brought about relatively quickly. It is,
therefore, quite appropriate to examine mev ferming systems. Por the the
drier part of the project area, 4t is essential to do sc since it is clear
that simply adding a layer of technology to the present ccheme will mnot

effect the mejor improvements that are anticipated in the "better" rainfall
areas.

MIAC 4is developing increasing confidence that the Dryland Research
Prograz can provide the technical guidance required for modification and
improvement of agriculture in the project ares. Ve expect the research
prograx to continue to improve in its functioning, to generate mew 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 undergo a series of trial efforts and. read-
justments. Bowever, we reiterate our faith in the Moroccan farmer. If we
can desonstrate economic advantage with risk no greater than his present
practice, be will sdapt nev techmology. One thing is clear. A technology
transfer program to sdequately do the job will require substantial coordi-
pation and cooperation with other agencies. Training of additional personnel,
including many outside of INRA, will be required. It {s not a task that can

be adequately or appropristely dealt with enly by the research staff of the
Aridoculture Center.
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Minor Corrections pnd Compents

Page 4, last paragraph:  The report indicates that the project started
in 19BD. We note that the contract was signed with MIAC in Pebruary of 1%80.
The first MIAC staff arrived in spring and summer of 198l with the first
planting of crops in Septesber of 1981,

Page 34: The 28 Moroccans referred to here represent only those who
have received training outside the country. =~ The total nuzber of 200 Naroc-
cans projected for short term training include many local support staff on
resesrch stations such as mechanics, shop workers, tractor drivers and
others, & lerge nucber of vhor have already received "hands-on" training at
their work place. FRegrettably, this has not been well documented by our
annual reports.

Page 38, 4th paragraph: We are glad to report the solution to & prob-
lex. Through INRA's recent support, the irrigation myster at the Annaceur
Ststion heas now been improved enough so that s smell suzmer nursery can  be
established 4n 1986 to enadble the cereal breeding prograr to get its first
"double crop" in Morocco.

Page 41, first paragraph: The research coordinator is & cereal agrono-
mist, not & cereal breeder.

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

Appendix K, table 9: The indicated visits of graduate advisors is only
for doctoral candidates. There have also been visits by the advisors of all
8 M.S5. candidates.

: ]
Administrative Consultants: We bel.cove that the evaluation team may have

made more of an issue of administrative consultants than 4s warranted. A
significant portion of the administrative visits were pot made on project
funds. It & five university consortium such as MIAC, there are & pumber of
adrinistrative people wvho must understand the project if continuing support
in staffing and operation is to be obtained. Department beads need to see
wvhere people are located and to understand the mature of the work so that
their staff placed in Morocco can receive adequate credit for vhat they are
doing. We mote that NIAC bas also received a wide range of scientific
support frow administrative staff. HMany sdministrators also are strong
scientists and have contributed to our scientific effort.
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Jt'ai 1'honneur de vous informer gue nous aven
bien regu le rapport sur l'évaluatién du Projet Aridoculture
USAIDaMaroc n® 608~0136. Le Conité a fait en général un bon
travail d'évaluation de l'avancement du Projet Aridoculture.
Les membres du dit Comité ont rapporté avec objectivité les
différentes discussions tenuee avec les persennes concerneées
La plupart de leurs suggestions sont fondées et correctes,

Nous tenons donc a les féliciter,
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Nous avons regu et lu avec grand intérét le rapport préparéw;
is de Mai 1986 par 1'Equipe de 1la mission d' veldation du Projet de
Recherche Appliquée en Aridoculture 608-0136.

Le composante socio-Economique confife 3 la Direction du Déve
pement de motre Institut a fait particulitrement 1'objet de multiples cr
qui portent sur:

= 1'inadéquation des résultats obtenus par Tapport aux object
vieEs, notamment la pertinence de nos travaux pour 1'orientation et le 46
penent de la recherche expérimentale.

~Y'ambiguité des objectifs du Centre de Conjoncture et les
défaillances relatives ) son fonctionnement et A sa gestion.

Meme 8i mous estimons que ls mission d'Evaluation n'a pas pri
acte e 1'apport souvent diffus de nos travaux, et des contraintes et le:
administratives dans la mise en place d'une structure nouvelle, nous ass:

owr une part certaines critiques Emises.

Partant de 1'intérét tout particulier que mous accordons 3 ce
Projet de recherche-développement, mous ne mEnagerons sucun effort pour
assurer de notre cSté une meilleure intégration des trevaux de la compos:
socio~Economique 3 la recherche agronomique,intégration que nous avons i
cette annfe et que mous comptons intensifier d 1'avenir.

A cette fin nous avons réfléchi A un certain nombre de dispos:

que nous aimerions discuter ave responsables de 1a Division de 1'Ag

08€s 2 tenir une réunion qui por

{ER5RSE 3 pREme Nponatv e »

ech-g.mpe pamemnn Ul

8ioné 1 Pr. MHamed ‘”'“‘" M



La proposition faite par_lc Comité de prolonger la
durée du Projet Aridoculture de dix (10) années exprime la bonue
orientation et la bonne exécutien jusqu'a présent des étapes Pro-
gramme de recherche en Aridocuiture. Elle confirme ainsi la néce;-
eité qu'il y a & essayer d'autres’ étapes du Projet Aridoculture en
vue de son meilleur développement, compte tenu des recommendations
du Comité c'évaluation, des explications du Chef d'équipe MIAC en

poste & Settat et des remargues formulces par le Chef du Centre

Arideculture,

En conséquence, compte tenu du rapport favorable du
Comité d'évaluation, nous vous prions de bien vouloir envisager

les mesures nécessaires & la prolongation du Projet Aridocultﬁre
USaIllaMarace n® 60801 Bb °
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EXECUTIVE SUMMARY

The Dryland Agricultural Applied Research Project (DAALY) 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 mm
precipitation zone. The DAARP is essentially an institution building
project. The primary project components are technical assistance, research,
training, funding and facilities. “he GOM 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 providcd by INRA include buildings for offices,
laboratories, workshops, a mechanization center and greenhouse headhouse at
the Aridoculture Center. In addition; “INRA -provides four satel}ite-research-
stations.

The MIAC 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 reésearch 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 TA, 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 MIAC research
and administrative staff.
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The DAARP calls for cooperation among INRA, MIAC and IAV staff. IAV
faculty members were to serve as co-advicers to INRA PTs and serve on
graduate committees. To date and for reasons not well understood by the
Evaluation Team, cooperation has been minimal., The problex 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. 1It 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 commercial agricultural production. However, in some areas, particu-
larly those with sloping to steep and/or shallow, stony soil, animal
traction is utilized. The agricultural sechanizationtesearch “program now’
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 sigze
equipment is readily available in Morocco but there is a need for improved
tillage, planting and harvesting equipment. The need for new technologies
to accomrodate the small-gcale farmer is also being addressed. Additional
emphacic will be given to the mechanization needs of the small-scale farmer
with the assignment of an animal traction mechanizaticn 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. PFurther, 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 cimponent. In order to more fully
utilize avajilable land and moisture resources and optimize farmer incone,
livestock must be fully integrated into the farming system research program,

The current project related research of the PTs ir designed primarily to
meet dissertation requirements and tends to be single discipline oriented.
The research conducted by the TA 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-economics component is essential for project success.
The socio-economic component is being addressed by MIAC TA and through a MOU
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-econamic 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
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need more time for development, and the project should be extended for at
least another ten years. Areas that need additional inputs are socio-
economics, livestock, food legumes and the development of a systems approach
to research and extension. This will require additional expatriate ard
Moroccan personnel, further planning and implementation to increase coverage
of on-farm 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.

INRA has expressed the intention to improve research managemant by
further developing the concept of management by objective. Properly
implemented, this should result in more effective research management and
research directed to some agricultural development problems in Morocco. The
plecement of a kanagement by Objective/Research Administration and Manage-
ment Specialist in INRA to further develop and consolidate the concept is
suggested.

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

Technical eassistance 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 INRA regional headquarters.



I. BACKGROUND

The Dryland Agriculture Applied Research Proiect 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 and institution building which would create and sustain
an environment in Morocco in which these goals could be rveached,

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

Agriculture is critical to Morocco and ig 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 preducticn

(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 GNP
per capita in Morocco is $760 and the absolute poverty level is estimzted to
be $238 for rural areas. It is further estimated that 45 percent of the
rural popuiation fall below that level (6). Wwhile malnutrition is not con-
sidered critical at this time in Morocco, the general plight and economic
condition of the rural population is obvicus.

Cereal grains constitute a major portion of the Morcccan diet. The
primary production area for cereal grain falls within the 250 mm to 450 mm
precipitation zone. While agricultural producticn 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 opara-
tions, pest control, variety improvement, s0il moisture conservation and the
use of fertilizers in some areas would result in economic preduction
increasés. However, technologies adapted to the ecological and cultural
enrironment must be developed and transferred to the farmer in order for
production to be increased and the socio-economic status of the farmers
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 &
break in the drought beginning in 1984 and has since made considerable
progress in meeting its intended project objectives.



IXI. EVALUATION SCOPE OF WORK

This mid-term evaluation is consistent with requirement. of the amended
Project Paper (4).1 1Its purpose is to determine progress toward meeting
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 purpose. The objective
of the evaluaticn also provides an anulysis of, and nexd for, project
adjustments and extension buyond the present LOP. (Appendix A)

IYI. EVALUATION METRODCLOGY

The evaluation war conducted by an exprrienced multidisciplinary team
whose expertise included all fectors called For in the evaluation scope ¢f
vork (Appendix A). The team was 2ssexbled in Washington D.C., provided
briefings by the Contractor and AID/Washington and then proceeded to
Morocco. Five weeks were spent in Morocco condutting the evaluation and
preparing of the evaluation report. Information on which the evaluation and
analysis are based was cbtained by review of pertinent documents, interviews
and discussions with GOM officlals and staff, USAID staff, Contractor (MIAC)
staff and Moroccan farmere and through observation of facilities, field
trials and agricultural activities in the areas of travel in Morocco.
Cbservations made and analyses of informaticn and data from project activ-
ities were continuously tested as to their appropriatenecs and £it with the
expected outputs and assumptions of the logframe. There was cleose inter-
action amony evaluation team members with continuous analysis and feed-back
into the evaluation process. The evaluntion was a dynamic process, formally
ended only by time requirements and the need to complete an evaluation
report. (Appendix C)

IV. PROJECT STRUCTURE AND INSTITUTIONAL OOMPONENTS

A. USAID .

1. The Dryland Agriculture Applisd Recearch Project is administeréd by
USAID/Rabat through a contract with MIAC. Project direction and monitoring
is provided by a USAID/Rabat Project Committee which reports to mission
management.

2. AIDAM 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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B. GoMMARA

1. The National Institute for Agronomic Recearch (INRA) i the research
aim of the Ministry of Agriculture and Agrarian Reform (MARA). INRA is the
GOM implementing agency for the project. Project activities are centered at
the Aridoculture Center in Settat and at INRA research stations located at
5idi El Aydi, Jemma Shaim, Tessaout and Annoceur and to a lesser degree at
the Guich Station. The Aridoculture Center is administered by the Regional
Research Director at Settat who also serves ac the INRA 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 is not directly involved with the Center
research program. The extension_function.of.the MARA is.implemented:at-the
local level through 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 MARA, 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 INRA 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 hus 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 (MOU) (5)
between USAID/Rabat and the Division of Development Research (DDR) of IAV.
This MOU calls for DDR 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 INRA/MIAC
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 MOU is funded and administered outside of the MIAC
contract.

C. MIAC

1. MIAC is a consortium of five universities formed to utilize tech-
nical, scientific and administrative expertise to address problems of
agricultural development in less developed tountries (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 GOM are provided through a contract
between MIAC and USAID/Rabat. The University of Nebraska is designated as
the MIAC Lead University. As such it is responsible for administering the
contract and meeting contract requirements. The MIAC team in Morocco ig
provided backstop support by MIAC 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 USAID/Rabat. He is
administratively responsible for all MIAC 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 IAV, DPA, INRA
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 PTs 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 IAvV. _

V. PROJECT STATUS, ANALYSIS 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 vwheat 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;
persistent 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



research on the constraints and problems identified above. We beslieve that
the composition of the MIAC team is adequate in mumber 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 agrcnomist 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 legqumes 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.5. 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
recomnended (Appendix F, Table 4).

The project area provides more than one-fourth of Morocco’s total
food lequme production. Food legumes are a very important source of much
needed protein in the Moroccan diet, particularly for low income people. 1In
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 lequmes 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). 1In 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
vhich they are engaged. The focus of their research is on priority produc-
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 reguired to submit reports of
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their visits to the MIAC Project Director (20) (23) (24) (25). Appendix K,
Tables 9, 10, 11, 12 gives the mmber 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/U.5. 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 mmber of
visits during the candidates’ thesis research. However, the Ph.D. candidate
in food lequmes breeding, may not be receiving as much 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, gix
cereal breeders all at the Ph. D. level may be unbalanced when one considers
the entire range of problems constraining and affecting crop production in
the project area and in Morocco (Appendix K, Table 2). An additional one or
two participants in weed science (M.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 eng.neering, farm machinery operation and maintenance.
Specialized training should be provided for maintenance and repair of
scientific laboratory equipment.

One U.5. so0il 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
recommendations 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 optimm, 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 fco setting up a soil testing

progran.

Three Moroccans are being trained in goil 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 cince the current project began. Since a minimum 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
recommendations.

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 2). All are in agronomic, 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.B. Total
Doctorate Candidate (No). 9 m
M.5. Candidate (No). 8 1 9

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

It is anticipated that by the end of the current project enoug|
field datz on fertilizer response will have been accumilated to construct
valid fertilirer recommendations 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
reconmendations 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

Bubstantial 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 GoM
national policy; increasing food and feed production and farmer incomes.

A set of well prepared workplans for 1985-86 (9) document research
progress in prior years, summarize 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, will have completed
their degree requirements during the current LOP. .For example, three of the
five cereal breeders studying in the U. 5. will not complete their course
work until July 1988, and one vill 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 fuhctioning by August 19868 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 MIAC Team
Leader has proposed the formation of joint committees for inter-team dis-
cussion and critique of  research plans, a joint committee 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 INRA/MIAC
workshop.

Two soil maps (1:100,000 scale) of the Chacuia and the Abda regions
prepared by IAV soil scientists thow 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 recouwends that the six remaining 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.

12



3. Performance and Problems
a. Graduate Degree Program

The MIAC contract specifies that course work for the Doctorate
degree and required qualifying examinations will be accomplished in the
U.5., and that thesis research will be done in Morocco and that the degree
awarced by the IAV.

A successful graduate degree program is criticel 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 awarded, although the participant training program began in 1980 when
two Ik.5. level and one B.S. level candidate began their studies in U.S.
universities. In 1982 two M.S5. level participants began studying for
Doctorate degrees (Appendix K, Table 2).

In depth discussions with the Doctorate candidates and the MIAC 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 MIAC (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
1AV advisor to the U.S. advisory committee and for the MIAC advisor to IAV
for the purpose of supporting a specific participant.

(d) 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
IAV for review and defense.

(6) The IAV wiil conduct a review of the dissertation by an
intemational 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.

13
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b. Future Provision of MIAC 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 entomologist, who is on a one-year sabbatical
program, are scheduled to depart soon, as shown in Appendix K, Table 8. We
understand, that the entomclogist position may be £illed by ancther
professor on sabbatical leave. With respect to the other four positions,
MIAC should not attempt to f£ill 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 rspairing laboratory instrumentg 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 MIAC as long as
the project continues. MIAC 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 DAARP include much research which is
single discipline oriented, but beginning this year more and more of the
projects are multidisciplinary. One specialist of the MIAC 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 GOM remains committed 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 (fa2rtilizers, 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).

B. 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 establigh-
ing priority research and development needs in agricultural enginsering 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 was 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 may be a need for appropriate engine or animal-powered harvesting
equipment on medium to small farms in some areas to repluce the hand sickie.

The Agriculture Engineering/Farm mechanization segment of the
ptogect 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 undergone field tests and, if proven
successful, will be ready for manufacture in Morocco by the PACD. If field
and on-farm performance of the sveep fulfills expectstions, it will bo an
important contribution toward the solution of primary tillage and moisture
conservation problems in an important part of the project. 1If following
successful testing the sweep is manufactured in Morocco that will be an
additional boost to the presently depressed econcmy.

The sweep is expected to perform most effectively on the moderately-
Geep and deep vertisols (dark-colored, self-mulching goils 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 goils in the project area for cereals, food legumes and forages.
And, most importantly, they probably have the best potential for additional
yleld increases from improved technology, improved seed, use of optimum
amount of fertilizers and weed control.

Considering the highly variable so0il 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,
ete.

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 Achieverent 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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1f station and on-famm testing of animal drawn and gmall engine-
povered machines reveals superior implements it is sxpected that the lag
time before’ the new tools are available to farmers will be minimsl. Any pew
animal-drawn implements of irproved design suited to conditions in the pre-
Ject area could be produced in Morocco by existing manufacturers. To
encourage farmer purchases, the GOM has eliminated all import taxes on
engine-povered equipment and tools and qualified farmers may obtain loans on
favorable terms for purchase of farm machinery.

Two primary operations essential for optirum yields of cereals are
good seedbed preparation (primary tiilage) 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
priority be given to the testing end/or development of seed drills with
fertilizer attachments for use by medium and small farmers.

3. Performance Problei\s

The farm mechanization program has only one college level Moroccan, an
"Ing. d’'Application” (B.S. eguivalent) graduate of the IAV. 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 recommend that two additional “Ing. d'Application"
graduates from the IAV be assigned to the project. And that M.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.5. degree) there will be no further need for U.S.
training of Moroccan agricultural engineers.

4. Linkages: The agricultural engineering team should be commended 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. Vvalidity 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 ghort-term MIAC forage consultants (Appendix
K, Tables 10, 11)to provide direction in research and adviss Moroccan parti-
cipant trainees, a resident U.5. forage specialist in Settat (Appendix K,
Tables 6, 7), and support for three INRA 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 legumes, 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 undervay 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. The MIAC 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 gtraw in
selecting cereal varieties for improved yield. no inputs are known to be
provided by the agricultural engineering group for forage harvest or
handling.. Some farm data on livestock production and forage use are being
collected in the socio-econcmic 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
INRR/MIAC (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 Moroccuns 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 xajor differences in their
performance under Moroccan dryland conditicns. However, the forage testing
program does not appear to include a comparison of imported plant materials
vith 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 accumulating
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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Cc. 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 INRA/MIAC 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 completion 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 &lso assumed that all INRA/MIAC researchers should be
cognizant of the close interrelationship between cereal end livestock
production in the dryland study region. The Evaluation Team was informed
that 70 percent of the livestock production in Morocco is in conjunction
with cereal production. The importance 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 participcnts in the forage research unit
complete their dissertation requirements as soon as possible. Two of the
participants returned in 1985 and 1986 and are expected to complete
dissertation requirements before the project is scheduled to terminate in
1988 (Appendix K, Table 2). The Moroccan trainees are undsr 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
comparing 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 INRA/MIAC forage team appears
acceptable except for some concern about finishing the graduate training
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requirements. The forage team only includes one MIAC 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 meat 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) 1In case of the IAV Chaouia activity for collecting socio-
economic data and information, which was planned to ccr*ribute 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. 1In 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 is being done with little if any,
direct participation by the biological scientists. To understand the
results of the sociological research one must rely on reports 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 scme
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 to
management problems and may increase the difficulty of forming a coordinated
group among dieciplines, and between and among expatriate personnel

The same arguments czn 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-farn 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
comnodity and discipline research program.

(2) On farm trials by the researchers stationed at the

Aridoculture Center. These have been in the areas of: s0ils, cereal
agronomy, forages, weed control and food legumes.
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(3) The data and information collection in Chaouia by the DOR
of IAV. 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 of information and data by the expatriate
sociologist of MIAC in the Abda region with the aid of MIAC hired Moroccan
assistants. 7Two 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 (FSR/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 "GOM agricultural 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 startino in 1984. New staff
was recruited. Since 1984 the Project has made impressive progress. Wwhile
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 FSR/E
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 rsr/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 aimll price to pay for the training received and an unavoidable
sacrifice,

c. On-farm trials in relation to FSR/E

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 spacific technological areas. This is not a c.iticism of such trials.
They are important and necessary. However, new technologies must 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 §
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 § of Appendix I, Item

d. Learning about farmers and characterizing 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 which 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
Bafi Province have a total of 80 trials conducted by the three centers
Quring 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 f£ind 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 we vigited
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 cbtained. However, since the CT personnel receive work
plans from superiors this collaboration may not be obtained as easily as it
seens. 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 vhose farms trials may be located. Going through the CTs seems to be
standard protocol for the researchers at Settat when establishing on-farm
trials.

Thé 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
xore than another layer of insulation between the two.

h. Regional Research/Extension Office

The regional headquarters of INRA have offices called "Service de
Pecherche 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 INRA Regional Director, and is not a part of the
Aridoculture Center. The office is small, 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 DDR group personnel has had little experience and training in
agronomic work and no supervision by experienced people and their monitoring
seexs to be observational. The Aridoculture Center staff is limited in the
amount of time spent on field trials. The IAV group is serving as a means
of contact with farmers in the Chacuia area. Also a young staff member with
training in farming systems at the M.S. level in the U.S5. has recently
Joined the DDR 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 of
gaining 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-farm
trials also are a means through which researchers become better acquainted
vith 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 DDR are not as
easily integrated or coordinated with agronomic trials as the more rapid and
dynanic 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 has bnen
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. Wer:ds and Weeding Practices in Abda (21) and
Initial Cultural Practices in Abda (22) are of immediate interest to
agraomists. 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 summary in Abda. Both are intended to
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 FSR/E

This center has also been called the Agriculture Information and
Resource Center (29), the Experimental Agro-Economic Information Center (1)
and (5). It is commonly called "Centre de Conjoncture.” This was estab-
lisghed, in June, 1984, by the DDR of 1AV, through a MOU 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. 1In
other words the sociological research and data collection continue as prior
to the establishment of this unit, the "Centre de Cornjoncture™ (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 DDR 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 hag 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 implementation 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 cbtain 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 demon-
stration type, also dictated from above in the organization. The CTs in the
Bafi Province have a total of 80 trials conducted by the three centers
during the current growing season. Trials include hard vheat, 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 t
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 we vigited
the head of a CT he also indicated the need for help and the willingness to
collaborate. 1In 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 £inding 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.

Thé World Bank Ag Sector loan document of 1985 (26) recommerds,
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, assiyn Farming Area Research
Teans 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
Recherche et Developpment.” This office at Settat is planned as a liaison
linkage between research, extension and the farmer. Thig is a regional
office under the INRA Regional Director, and is not a part of the
Aridoculture Center. The office is small, with two technicians trained at
the vocational level. INRA hopes to employ a professional with M.5. 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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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 comments 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 INRA 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 minimim of basic books, some abstract journals, a few
key scientific journals, and hopcfully 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 documentatjon
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-socioeconomic 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” a: an information
Center and support both on-station and off-station research, as well as

Extension and others. Most of the files should be avz’lable to other
organizations. :
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3. Performance and Problems

start up time of expatiriate personnel, the lack of flexibility in
determining field programs because counterpart participant trainees are
conducting thesis work and the shortage of technicians,

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

Hiring has been frozen for some time thus it has been impossible to
name the additional personnel needed and train them in field work. A few
new positions are now available for filling but these may not be assigned to
work that completes the other phases of systems research,

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 J4V since the project was initiated. -The Department of
Social Sciences of IAV outlined a proposed research program in sicio-
economics as part of the original project paper in 1978 (2). The program
was prepared in consultation with USAID and a MIAC sociologist of the
Dryland Agriculture Applied Research Project design team,

The stated purpose of the IAV socio-economic research program was
to: identify types of farming systems; develop a list of their most impor-
tant characteristics; and draw implications of decision-making behavior.

The proposed time frame for implementing the above socio-economic program at
the outset of the project was two yvars in the Chaouia Region. Part of the
work had apparently been started earlier, under Dryland Farming Project 608-
0134. More specific tasks in the assigned study included: study of socio-
economic history; collection of data and production practices; survey of
different types of farming units; survey of markets, and analysis of all
data. The above work was contracted vith IAV by USAID in a Memorandum of
Understanding (5) separate from the contract of work with MIAC.

located in Settat to evaluate data on local climate, agricultural inputs,
market prices, new techniques and other agricultural data, 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
Bettat. Bince 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
compatibility 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 & maximm 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. MIAC has also provided some additional fundiny 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 uncer direction
of IAV in Rabat. The "Centre de Conjoncture® is discussed in detail in
Section Vv, D, 3, £.

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 Chaouia initially developed in 1978 (36) (37) (38) (39) (40)
(41) (42) (43). Tie total mumber of third cycle students supported by
involvement in the socio-economic research pregram 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 cbtained some useful
background 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 IAV to MIAC in initiating new
MIAC socio-economic 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 INRA/MIAC
Annual Report (11). Other reports prepared by the U.S. sociologist and INRA
co-workers include a copy of the livestock data interview form used in the
survey, a weed report on Abda (21), and a report on cultural practices in
Abda (22). One report has been completed by the Agricultural Economist.
The MIAC 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/MIAC
researchers at the Aridoculture Center (9). The primary current activity of
the MIAC 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 Tesearch 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 of
the socio-economic program is the file of available reports furnished to the
evaluation team. Meetings were also scheduled with ‘researchers at IAV and
with MIAC to follow-up on the reports and to find an explanation for
épparent gaps in the time table for preparing reports and initiating sched-
uled activities. Some discrepancies were noted in the explanation provided
by IAV versus MIAC/INRA staff, particularly on the extent of their col~
laboration and contribution to research. An effort was made to investigate
possible problems by relying on other contacts in 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 IAV
and from communication with INRA/MIAC research staff and 1AV staff indicates
that the socio-econamic research program of IAV has not, to date, been
effective in guiding agronomic research at the Aridoculture Center or
providing 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/MIAC scientists at the
Aridoculture Center and in establishing an outreach extension information
center at Settat called “Center 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. 1t 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 DDR is not in
tune with the needs of the agronomic researchers.

The concept of establishing a "Centre de Conjoncture® to serve as a
prototype for modifying the existing CT extension system could serve a very
useful purpose if successful. However, there is little evidence that
progress is being made in this regard or that DDR 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 gince 1978
has not achieved its goal and purpose due to a probable combination of lack
of leadership and appropriate training, plus failure of MIAC and DDR to
collaborate in applying findings to research.

A separate socio-economic research program was established in 1984-85 at
Settat with a MIAC sociologist and agricultural economist to work in the
Abda area. The MIAC 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, IAV 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 aresa. The reported
selection of the original sample appears to be somewhat arbitrary in rela-
tion to use of gond 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 DDR staff in 1985 caused a major setback to
DDR capability and there is little hope of improvement in the work effort
until a new effective leader is found. The present research staff of DDR
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. Some problems in
collaboration between MIAC and DDR 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
Economice 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 INRA.

F. Institution Building and Research Management

The DAARP was designed essentially as an institution building project.
As such, it has two major components, physical and human. The physical
component includes, but is not limited to the building, laboratories, field .
stations, equipment and supplies essential for project success. The human
component 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 optimm physical
facilities. However, the best of facilities can produce no valuable results
without the huran component.

1. Vvalidity 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. 1In
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 accommodate the INRA and MIAC staff directly involved with
the DARRP. However, some offices and laboratory space are occupied by
others (Appendix J, Figure 1). The difficulty of £inding office space in
Bettat is recognized. The space requirements of the INRA/MIAC staff should
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be addressed in order not to disrupt the primary function of the
Aridoculture Center. ,

(2) 8ix 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 GM. 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 GOM 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 uze 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 allocated 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 ar 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, 3idi El Aydi,
Jemra Shaim, Tessaout, Annoceur and Guich provide research opportunities
under varying soil and moisture combinations, thus 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 Jemma Shaim are the main research stations
utilized by the research staff. All researchers have work at §idi El-aydi
and an estimated 90 percent have work at Jemma Shaim. Presently research is
limited at the Tessaout Station. The Annoceur Station was to be used as a
sumner season cereal breeding nursery but is not being used as irrigation
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water is not available. Work at the Guich 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
CTs. 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 GOM 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, administrative and support staff and be accepted and
supported by the GOM.

(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 Secticn 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 MARA. 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 trainirg. 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 PARTICIAPNT TRAINING FROVIDED BY THE PROJECT
(Through March 31, 1986)

Course Work

Level Number Persoris  Person Months Completed In Progress

Planned  Actual Planned Actual L t
Ph.D. 17+ 379 9 8

32
M.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 15

*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 sustainzbility of the
Aridoculture Center. It is desirable to keep professionals in contact with
other professionals, keep them up to date with scientific develorments 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 GOM and INRA should be commended for the high quality
and competence of the Moroccans selected as trainees. Generally, they are
highly motivated, intelligent and committed 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 perceived inequities in compensation.

It is understood by USAID/Rabat and MIAC that the doctorate
level participant trainees will do course work in the U.5., complete
dissertation research in Morocco, defend their dissertation and be awarded a
Doctor of Science from IAV. 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 soms U.S. universities
wilil 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 prescnted 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.S5. to present the thesis
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and receive the M.5. degree. A potential problem exists if any of thege
trainees are subsequently selected for doctorate level training. It is now
& policy of IAV not to accept doctorate level candidates unless they have
received the M.5. level training (Ing. d’Etat) or completed third cycle
exaninations at IAV. 1In essence, this policy refuses to recognize the M.S.
earned in a U.S5. university.

IAV is also receiving institutional support from USAID. Thig
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
MARA, and the accepted quality of the M.S. deyree from a U.S. university
the position of IAV appears obdurate. If continued, the policy may well
have adverse impacts on bo:h 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. The
INRA participant trainees stated categorically that their net income (annual
salary plus priwe) is 30 to 40 percent less than others with equal educa-
tion, training and experience in MARA and IAV. In addition they stated that
assistance with housing was offered by INRA as an incentive for moving to
Settat. Discussions with participant trainees reveal 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 at 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 INRA research capzhility would be lost.

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

In view of information provided to the team it is clear that the
GOt has been unable to increase available budget funds for salaries and
salaries in INRA do not appear to be competitive with private enterprise or
even other units 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. MIAC research 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 INRA staff which will provide the foundation of a functional
Aridoculture Center.

(13) At this time MIAC 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 pecple providing support to
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the INRAMIAC team in facilities operation and maintenance, the Technical
Reference Center, the Computer Center and Soil Chemistry and Laboratory
development (Appendix K, Table 6).

To date, MIAC 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 and 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 is
reflected in the number of activities being conducted in 1985-86 ag compared
to past years. Research activities for the 1985-86 cropping season are over
2.5 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, MIAC staff is providing on-
the-job training and advice to INRA participant trainees and serving on
graduate 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, MIAC is
also to provide approximately 13 person years of short-term assistance. The
short-term assistance is to advise participant trainees in conducting their
dissertation 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 K, 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 of
sound 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 iegumes is also noted (Appendix K, Tables 10, 11). Considering the
importance of food lequmes in the project area and that 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 MIAC spending is about
on track across major budget categories. Through March 1986, $10,048,785 or
44 percent of the $22,935,491 budgeted had been spent (Appendix J, Tables 1,
2).

The team was unable to obtain complete informatinn regarding GoM
contributions to the project. However, we were provided a budget summary
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for the y=ars 1984, 85, 86 and salary information for INRA staff at Settat,
Ain N'Zigh and §idi E) Aydi (Appendix J, Table 3). Exclusive of salaries,
the INRA operations budget expenditures for the years 1984, 85, 86 totaled
DH 4,287,460, . Balaries plus bonus for INRA staff at the three locations

mentioned above for 1984 and 85 totaled DH 4,326,187 (Appendix J, Table 4).

While the GOM has been able to meet major project comni tments,
there have been problems of budget shortages or cash flow in several
instances. In some cases MIAC is paying nperating costs (including gaso-
line, diesel fuel, technician and field labor 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 MIAC
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
recearch staff. INRA research staff, consisting of nine doctorate and eight
M.5. level candidates and 12 MIAC scientists, are conducting research at the
Aridoculture Center, three satellite research stations (Sidi E1 Aydi and
Jemma Shaim and Tessaout) and on selected farms. INRA and MIAC 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; Ain N’Zigh, Sidi El1 Aydi, Jemma Shaim, Tessaout, Annoceur and
Guich. Annoceur, which is to be used as a summer plant breeding nursery is
not being used due to a lack of irrigation water. 1In 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 ig
maturing as an institution is the establishment of contacts and linkages
with other outside institutions. These include ICARDA, CIMMYT, ISNAR,
ANAFID, USDA, SR/CRSP, IAV and FAO. These linkages provide for the exchange
of information and allow the Aridoculture Center to take advantage of the
Bkilled and experienced staff at these institutions. Strong administrative
support is provided by the MIAC team leader and support staff., The INRA
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 MIAC Team Leader and INRA Project Director should work in cloge
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concert. Problem identificztion, research priorities, annual work plans and
guidance of the Aridoculture Center activities should be the result of close
collaboration. The INRA 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. INRA 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 MIAC
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 vhom 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. 1In 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 weil being of the farmers in the
region and to the nation. Within its means it continues to support research
efforts at the Aridoculture Center and has met major GoM 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. 1If
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, hbut,
at this time, it is not reflected 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

nent oi 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 emall 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-A,B,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
conditions, a Moroccan staff is being trained, farming equipment is being
developed. The contribution of DDR to the latter item to the research
program of the Aridoculture Center is questionable and the MIAC sociologist
and Agricultural Economist have no INRA counterparts.

(2) Other GOM agencies such as the Extension Service and
Parastatals are interested in the Center and express a willingness to
cocperate. 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 problems
on the part of all parties involved, MIAC is now performing well and moving
the project forward vigorously and deliberately. MIAC has all agronomic
technical essistance positions filled with Ph.D. level researchers. This
staff is involved with research and is providing guidance and counsel to
participant trainees. 1In 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.

40



MIAC has assigned a senior staff member (a cereal breeder) to the
position of Research Coordinator. He 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
time for overall project management and administrative duties. However, it
has reduced the input to cereal breeding.

b. MIAC and INRA ghare responsibilities for project management
through the MIAC Team Leader and INRA Project Director. Both appear to be
hard working and committed to the project. However, due to work pressures,
management style or other factors, there appears to be a less that desired
direct collaboration between these individuals. This problem is evident in
space allocations, research work plan development, budgeting, operaticnal
matters, utilization of technicians and in other areas. MIAC is to be
commended for the strong leadership provided by the Team Leader. INRA
should give guidance to the Project Director as to methods for assuring a
more effective collegial and professional relationship between these
positions which are critical to project success.

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

d. DDR and USAID/Rabat

In the judgement of the Evaluation Team contributions of DDR to the
research project have been minimal. The activities of DDR are carried out
under a MOU between USAID/Rabat and DDR/IAV (5). The minimal contributions
of DDR 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 UNL to meet UNL and MIAC administrative personnel, faculty and
staff and to discuss project support facilities, procedures and t¢~tivities.
Project backstop and coordination at MIAC/UNL is headed by a Project
Coordinator and Assistant Coordinator with a capable three person support
staff. Office space is provided in the agronowy building (Kiem Hall) which
places 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 to
provide 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 of facilities and procedures
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it ic the judgement of the Evaluation Team that these responsibilities are
being handled expeditiously.

There is ample evidence of the strong administrative support, of
both MIAC and UNL, for the project. The UNL Vice Chancellor, UNL Dean and
Director of International Programs and MIAC Executive Director were
available to the Evaluation 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, MIAC Board
and WNL 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 ic some evidence that UNL, 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 in
faculty review, promotion and tenure procedures. However, discussions with
some faculty members indicated that in their opinicn 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 unique with
MIAC. It is a problem that tends to plague many universities that are
involved in international development programs. It appears that UNL and
MIAC are addressing the problem. However, the administrative support, in
regards 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 UNL
are doing a good job of providing backstop and support to the field mission.

4. Capability of GOM 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 gix additional
Moroccan researchers for discipline and commodity programs and appropriate
support staff plus &dditional 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 INRA (32).
It is apparent that the Moroccan selection system is capable of providing
capable people as participant trainees and potential researchers. Following
the lifting of the preseat hiring freeze in MARA, 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 ecsential if a professionally trained researcher:
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 INRA 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 work. This discrepanc
should be resolved and efforts made to make adequate fechnician 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 meet foreceeable manpower
requirements of a broadened program. The manpower would have to be traines
and integrated into the project over = tire 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 developec
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 Morocc:
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
INRA. However, it will be necessary to clearly define objectives directly

43

™



applicable to agricultural development, some of which may not be the most
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 even though it is
not of a fundamental nature. :

C. Financial resources of GOM: The GOM is undergoing a financial
crisis. Despite this problem it has managed to meet its major financial
obligations to the project. Within the context of its presently limited
financial ctatus the GOM 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 GOM could make
available additional financial resources for modest program expansions.

VI. MODIFICATIONS WITHIN PRESENT LOP

A. Agronomy and Soil Srience

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

2. INRA and MIAC should begin planning for an extensive soil testing
progran 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, MIAC and USAID. 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 zepair 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 characterizing 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. These 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 ghould be [ .ovided for this
program as soon as it can be obtained. 1In the interim the program should be
supported by short-term consultants who could review the work being done end
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 vhich 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. ‘The
present MIAC forage scientist is scheduled to return to the U.S. before 1988
(Appendix K. Table 8) and may need to be replaced to contimue leadership of
the livestock forage program. Given the above priorities and conditions, no
modifications of the present forage program are recommended 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.
1f project is to be extended, start with follow on activities and complete
as mich 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 IAV but are simply pointing out that, in our opinion,
this organization is not providing an acceptable socio-economic component to
the INRA/MIAC project. There appears to be no doubt that IAV needs addi-
tional development of research capability in agricultural economics and
rural sociology. The soclo-economic program recently started by MIAC is
considered justified in view of the non performance of DDR/IAV in supplying
the socio-economic 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. FOLLOW-ON ACTIVITIES/PROJECT EXTENSION

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
recuced 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 through 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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8. Interpreting research results and preparation of extension
materials in cocperation 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 P, 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 6ix long-term participants will be nominated in
1986 and commence 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 19689, 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.

€. 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 recommended 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 research/extension program.

Major lines of activity might include:
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a. Continuation of a degree training activity to £ill 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 oi 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 s0il 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 s0il testing and fertilizer
recommendation 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 externsion 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
Agriculturnl Engineering Section should be the development or adaptation of
improved furm 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 s0il, cropping systems, ‘rainfall patterns,
etc.
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Ixproved 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 INRA and IAV 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 vith continuous cereal cropping, providing a replacement forage supply
for weedy fallow, imp:roving 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 mutrition
should be investigated.

Animal production in the study region is dependent on the use of cereal
strav, 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
enharice nutrition, e.g., sodium hydroxide; better utilization of feed sup-
plements, e.g., poultry litter and molasses supplementation; supplementation
with protein or energy banks, e.g., and research on incresced 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 INRA/MIAC scientists group at Settat,
particularly for forage recearch 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 Morozcan
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 muy 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 INRA at the Aridoculture Center to assure an
interdisciplinary team research effort.

D. TFramming 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 onifarm
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 development of new possible technologies for
their region. For example the team will be knowledgeable about a new wheat
variety that is under 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) 1Identification of the specific farming areas, to be later
delimited geographically.

(2) Location of the teams within the farming areac. 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 to 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 equipment that is in agreement with 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 must 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 the
work will require mostly Moroccan personnel. 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.

a. Scﬁedul:lng the Development

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

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 teams the following

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.

52

41



(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 Zunction in collaboration
with feam 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 commodity 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 members 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 and
supervision.

By 1989-1990 there should have been encugh 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 team member may be able 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 conditions
Therefore during the first few years of experience, attention should be
given to learning how best to proceed.

E. Institution Building and Research management

1. Frollow-on activities should be continued for an additional ten year
after PACD. The major thrust of follow-on project activities ghould con-
tribute to maturation of the Aridcculture 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 INRA and the MIAC 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 insti-
tutions, 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
aress.

b. 1t is recommended that a mnjor follow-on activity be the further
development of the systems approach, ard 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 the
sciences rirectly related to technology (economics, engineering, management
areas and the biological fields) and to a much lesser degree in commnica-
tions and the traditional extension disciplines.

Not all training needs to be donr 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. Thie can be effective training 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 covrses but a training program over a complete
cropping season.

F. Socio—economic Research

Staff currently assigned to socio-economic research at the Aridoculture
Center include one AIAC Ph.D. U.S. agricultural economist with a M.5. level
direct-hire Moroccan assistant, and a MIAC Ph.D. U.S. sociologist with one
M.5. level direct-hire Moroccan assistant plus a B.S. level direct hire
Moroccan assistant (Appendix K, Table 13). No INRA participants are
currently working in the MIAC socicv~-economics research program at Settat.

Projections of staff requirements for the program include starting two
INRA participants ir agricultural economics and one in rural sociology as
soon as possible to teke advantage of the two U.S. scientists as advisors
presently available in Settat. To work on an inter-disciplinary research
tean with major emphasis 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 under-
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graduate students with economics or sociology undergraduate degrees from IAV
is not recommended because they would not likely have the background to
appreciate the work of agronomists and animal scientists or to commmicate
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.5. 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 &jricultural background should help them work
more effective in an interdisciplinary environment at a regional research/-
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.5. sociologist may only be
needed a short time until a good extension program is underwvay 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-economics
capability to meet the requirenents 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 economi sts. However, the sociology component
should not need to be increased. The number of trained Moroccans reguired
is considered to be at least three for the socio-economics research program
plus others to work in extension.

5. Projected Stages of Research Development (Appendix L)

1. A questionnaire was developed by the evaluation team to formally
solicit the views of the present INRA/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 lequmes with disease resistance

f. new :eteal production systems for improved grain end forage
yields

g. improved forage production and storage systems

h. animal grazing and feeding trials on forage

i. soil testing end fertilizer analysis, and

j. rural sociology.

Members of the INRA/MIAC 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 recommended in this report and at least one
participant should be provided as soon as possible to benefit from working
with the MIAC 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 (1986-1991),
asgistance for private sector manufacturing (public release by 1990),
instrumented tractor testing (1988-), aid 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 mmlikely (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 INRA/MIAC has established good
communication with the agricultural engineering department of 1 ’ and they
plan to share responsibility in testing ecuipment. This should contribute
to training at IAV as well as INRA.

5. The cereal breeding projection by the INRA/MIAC 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, entomologists and pathologists
over the period 1986 to 1990. Participants from INRA are expected to assume
supervisory roles in this research by 1990. The expected benefit of this
-xesearch ie 15-20 percent increase per hectare for developing fly resistance
in vheat, and 10-25 percent for increased drought tolerance (Appendix L,
Table 3). Seed multiplication 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 lequmes includes the identification of winter

chick peas for disease resistance and development of adapted varieties and
production systems for food lequmes. The winter chick pea work is thought
to potentially increase yield by 100 percent and the work on adapted food
legumes -and-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 lequme 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. Wwheat
research identified above 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 in 1990. 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 yleld benefits are
20-30 percent per hectare for the above activity. On-farm adoption of this
new technolcgy 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 S
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 lead: 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 v

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
resezrch until 1993. Benefits of soil calibration work to improve ferti-
liger recommendations are estimated at a 30 percent increase in yield.
#ecamendations 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 commmication 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
enalysis 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/MIAC
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 rescarch. On the other
hand, some 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 INRA/MIAC 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. LESSONS LEARNED

Not all of the "lessons learned” are totally from this project but our
observations of this project tend to confirm prior observations from other
projects and srom 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
seens 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. The 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. OONCLUSIONS

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

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

1. The performance of the MIAC team is generally very good and
reascnable progress is being made toward meeting project goal and pur:cse.

2. If the Drylands Project is not continued beyond the litf: 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 contractuz! prcject
responsibilities despite the critical budget situation.

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

B. Pertinent to INRA Graduate Degree Candidates and Degree Training

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.

60



3. INRA 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
MARA 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
MIAC 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 is not 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
incomes.

5. There is little evidence that the DDR 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. MIAC 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
systens 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 legqumes, and other spzcialized equipment for small
farmers.

D. Cooperation and Collaboration Between Contractor and GOM Agencies

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 INFA Project Director and
MIAC Team Leader is insufficient to fully exploit opportunities to optimize
project outputs and effectiveress.

3. Many opportunities exist for ccoperation and collaboration between
INRA/MIAC research staff and the IAV faculty but with the exception of the
farm machirery 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. REQCOMMENDATIONS

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/Rabat 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 & pPlant Pathologist to the present staff.
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3. INRA administratively and physically separate the Settat Moional
Center of INRA from 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, INRA, IAV, MIAC review and restate purpose, goals, and
expected contributions to the research program of the DDR Chaouia project.

6. INRA/MIAC develop scrategy and plans for consolidating the systems
approach to 7gr1cu1tura1 research and extension.

7. MARA resolve issues of compensation inequitics in INRA and that INRA
respect any housing commitments made to staff to relocate at Settat, or make
compensation.

8. INRA/MIAC 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. MIAC train Moroccan technicians in the skills needed to maintain and
repair laboratory equipment and farm machinery.

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

11. INRA 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. INRA/MIAC provide field training for new or inexperienced
researchers and extension agents.

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

B. lLonger 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 MIAC team.

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

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

5. INRA/MIAC implement a soil testing service as a basis for fertilizer
recommendations to farmers.

6. INRA/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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APPENDIX A. THE EVALUATION SCOPE OF WORK
PI10/T 608-0136-3-50054

I. PROJECT TO BE EVALUATED

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 mm). The project
goal is to increase basic £o0od production in order to meet the needs of
Morocco’s fast growing population and to improve income 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 approved 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 (GOM) contribution is $11.9
million, making an estimated total project cost of $38.2 million.

The implementing agency is the Mlaistry of Agriculture and Agrarian
Reform (MARA) acting principally through Institute National de Recherche
Agronomique (INRA) and to a lesser extent through the Institut National
Agronomique et Veterinaire-Hassan II (IAV). ‘A direct AID contract with
Mid-American International Agriculture Consortium (MIAC) provides the
technical an managerial inputs for implementing the project. 1In addition,
& Memorandum of Understanding (MOU) between USAID and IAV is utilized to
implement a portion of the socio-economic program in the project.

II. PURPOSE OF EVALUATION

This evaluation is a scheduled mid-course evaluation consistent with
the Evaluation Plan of the amended project paper signed August 13, 1983.
The next evaluation is scheduled for late 1987 or early 1988, prior to the
PACD.,

The purpose of the current evaluation is to determine the extent to
which the project’s 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 assumptions
and the extent to which implementation activities have contributed to
achievements consistent with the purpose and goal of the project.

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

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

program.
III. BACKGROUND

In 1978, the USAID signed a Project Grant Agreement (PROAG) with the
Government of Morocco (GOM) for the implementation of an applied agricul-
tural research program in the semi-arid regions of Morocco. AID’s $4.5
million project fund provided inputs to strengthen applied research in
agronomy, varietal selection, farm mechanization, agricultural economics
and rural sociology. The project provided support for professional
development and training of Moroccan research personnel. The applied
research focused on technology development to increase farm production of
major cereais (wheat and barley), edible legqumes and grain/forages in
regions receiving less than 450 mm of average annual rainfall. This
region is responsible for an estimated 70% of national barley production
and 45% of all wheat production. Increased forage production is a
critical variable for increasing cereal production due to the role weeds
currently play in animal nutrition and it is also a major research problem
for the semi-arid region of Morocco.

The PROAG stipulates that U.S. Technical Assistance and other project
inputs will be utilized to develop improved technologies and cultural
practices which will be socially acceptable, economically feasible, and
financially profitable for adoption by small and medium-scale farmers
within this semi-arid region, and to assist in building the institutional
base required to maintain a dynamic applied research program. This
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 FY 1979. The implementation plan required
that a U.5. scientific team be fielded to begin development of a multi-
disciplinary applied research program and that a cadre of Moroccan
personnel be simultaneously enrolled in advanced-degree programs in the
U..5. during the initial year of the project. This time phasing was
critical to the achievement of project objectives within the LOP
timeframe. Implementation was disrupted by slow performance of all
parties. 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 3eriously delayed
by the institutional reorganization of MARA and establishment of an semi-
autonomous INRA. 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.

Under the redesigned project in 1983, the primary scope of work for
technical assistance remained as originally proposed. However, Project
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 the
semi-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 agronomist; (2) a senior plant breeder/advisor;/ (3) a farm
machine tillage specialist; (4) a pest management/crop loss appraisal
specialist; (5) rural socivlogist; (6) an additional soilAvater 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 equiprent maintenance
engineer. Currently, a thirteen member U.S. professional team is in place
at the INRA Aridoculture Center in Settat. In addition, nineteen returned
INRA participants are actively 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
emong Title XII institutions. MIAC was awarded the contract for the
initial project design and subsequently has been the impiementation
contractor. It should be noted that the 1983 redesign was undertaken by
IAV,

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 signed on August 31, 1978, the contract with MIAC



for $4.5 million was not signed until Yebruary, 19680. Because of the late
signing of the contract, the initial inability of MIAC to field French-
speaking agronomists, the slow GOM response to nominate candidates for
Ph.D. training in the U.5. and a severe drought which yielded almost no
field trial data for the first few years of the program, progress was
initially very slow. Moreover, the MIAC performance came under sub-
stantial criticism in a 1982 AID audit report. As a result of AID
insistence, changes were made and the MIAC performance has improved
considerably. Since then, well prepared INRA-MIAC work plans are being
implemented and progress has been generally excellent.

IV. STATEMENT OF WORX

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

A.  Validity of the logframe and project design, including inputs, out-
puts and assumptions, and the extent to which implementation activities by
both MIAC and the GOM have contributed to the project purpose and goal.

1. Inputs

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 Moroccan
research 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 technolcgies and
farming equipment are being developed.

b. Extent to which the socio-economic component and Agricultural
Information Resource Center is producing useful data for farming systems
research (MOU between USAID and IAV) and to target beneficiaries.

C. The level of Moroccan staff development and management
Systems at the national level to sustain institutional program focus.



d. Institutional status of the Aridoculture Conter and leader-
ship capabilities to sustain and continue Gevelopment .

e. BSustainability of linkage mechaniems to extenszion 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 GOM to continue efforts on rainfed
agricultural production.

e. Ability and willingness by GOM research system to adopt
improved research assessment methodologies.

B. Progress made toward the achievement of the Project’s Purpcse.
C. Progress made toward the achievement of the Project’s Goal.

D. Need for additicnal 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

progrems with & farming systems focus. The team will base its analysis
primerily on existing research programs reviews which have been ccmp?eted:
The Scientific Panel review, the Agr tural Me zation review, the
Socio-Economic review and the Forage Program review. The team will not be
required to analvze 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 roquired. 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
prograns and international agricultural research centers.

3. Capability of INRA and the GOM to support a broader program focus.
a. Availability of manpower requirements.



b. Management structure of INRA, planning by ocbjective, and
adninistrative support.

c. Financial resources of GOM.

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

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

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 Phasge
II project after the PACD.

This will include & ratiocnale based on analyses of A, B, C, and D
above and provide specific recommendations which can be utilized by USAID
to plan effectively prior to t.he PACD.

1. The rationale will be based upon examination of the current pace
and adequacy of irplementation 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 recommeidations 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 PROCEDURES

A. Duration: The evaluation will take place from approximately March 31
throuch May 15 for a total of 40 working days. The team will work six cay
work weeks. ‘

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

Part One: Por three working days at the University of Nebracka,
Lincoln, Nebraska, the evaluation team will interview MIAC
backstop pereonnel, meet with participants and assess the
Project’s status, as well as review critical project
documentation such as INRA-MIAC Annual Work Plans, Annual
Reports, Participant Advisor’s Trip Reports, and the $22.3
million MIAC-AID/NE-C-1666 Contract with nine amendments.
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Part Two: For twenty-two working days, the evaluation team will conduct
an in-country project assessment. They will meet with USAID,
MIAC, INRA, IAV and MARA 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 arsas of
Morocco.

Part Three: For fifteen working days, the team will for synthesize
collected information and draft the report, preparing the
Executive Summary and debrief USAID, INRA, MIAC and IAv.
Approximately seven working days will be in Rabat and eight
working days in Settat (ARidoculture Center).

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

2. In addition, a number of internal research program reviews and
consultant reports have already been completed and will provide the basig
for analyzing the research program. The "scientific panel review," the
"Agriculture mechanization review", the "socio—economic review" gad
"forage program review”, in particula. will be fundamental to the eval-
uation team scope of work.

3. Discussicns, 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. SecretarialMord Processing/Office Space: The preparation of the
draft and finxl evaluation report will be in Engligh and is the respons-
ibility of the evaluation team leader. Local secretarial assistance is
available through the Embassy Cooperative Association but must 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 typevriters and office space.
Use of word processing equipment (WANG) during working hours cannot be
assumed although after hours access to this equipment can be arranged.

D. Language: Although many senior level Moroccan officials can gpzak
English, the team should include a. least one membar (preferably team
leader) 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.
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F. Bmall 8(a) Minority and tfomen Owned Parms:

Although Mission has 1o knowledge of small 8(a) minority and women
owned firms that may be qualified and available to provide the technical
assistance service requested in this scope of work, such 8(a) partici-
pation would be welcomed if fully qualified firms cen be identified. 1f
more than cne such firm is available, the Migsicn would strongly prefer to
select among those interested on the basis of experience qualifications of
proposed team members, etc.

Vi. TEAM COMPOSITION

A. The evaluation team will consist of four persons having broad U.§. and
internaticnal experience in agricultural research program development
needs under semi-arid conditions. Specifically, the team must have a
collective experience in the U.S5. and in developing countries which will
provide them with the capability to effectively analyze this project
within the given context of resource constraintz and opportunities unique
to Morocco. Team members should be able to make independent judgments on
progress of the prcject and assess programmatic needs for the future..
Synthesis and articulation of the results and recommendations both orally
and in the evaluation report and recommendations to USAID and the GOM
prior to the team’s departure. The individual tesm members shouid have
the following qualifications:

1. Agricultural Research Management Specialist/Institutional
Ep=cialist (Team Leader) should have a Fh.D. in his/her field and 10-15
years experience including international and in the U.S. managing insti-
tuticnal development of agricultural research and/or related programs,
Rnowledge of agricultural research station development in the U.S. and
experience with international agricultural research centers would be .
highly beneficial. ¥rench language capaiblity at -2, R-2 is preferred
but not mandatory assuming at least one other team member has french

capability,

2. Agronomist/soil scientist should have at least 10 years U.S. and
international experience beyond the rh.D. working with applied research
programs. Knowledge and experience of applied cropping systems,
80il Avmter management and goil 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 conditicns would be usefnl.

3. Forage agronaomist/livestock specialist should have at least 10
years U.S. and internationzl experience beyond the Ph.D. working with
applied research programs. Enowledge ar3d experience of forage/food legume
production and the relationchips to livestock mutrition required.
Capability to understand and analyze complex inter-relationships between
forage crop production and livestock systems ymder semi-arid conditions is
essential.,
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4. Parming systems/extension wpecialist should have at least 1.0 years
experience beyond Ph.D. preferably overseas working with the ent.ire range
of farming systems components including on famm research, cropping
systems, and livestock. The specialist should understand the relationship
betwsen applied agricultural research progrems and extension of technology
related to increased national output.

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

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

VII. FUNDING

USAID will finance the evaluation under the project witn funds ear-
marked for that purpose. The estimated cost including salaries, per diem,
intemational travel, domestic travel, car rental/ground transportation,
secretarial /translation sexvices, end contingencies i3 $96,000. A total
wE 40 person/days will be funded as noted in Attachment Two.

VIII. REPORTING REQUIREMENTS

A. Report Format: The evaluation team will prepare a written report that

conforms to the Asia/Near East Bureau Guidelines for Evaluation. A set of
these guidelines is available in AID/W. The report will contain the fol-

lowing sections:
1. Basic Project Identification Data Sheet. One page.

2. Executive Summary. Three pages, single spaced using the AID
Evaluation Summary format and directicns found in the aforementioned
guidelines.

3. Body of the Report. The report is to include a description of the
country content in which the project was developed and carried out, and
provide the information (evidence and analysis) on which the conclusions
and recoomendations are based. The body of the report shouid not exceed
40 pages in length althcugh the evaluators may include details in
appendices.

4. The report should end with a full statement of ronclusions and
recomnendations. Conclusions should be short succinct, topic
1dentified by a short sul-heading related to the questions posed in the
statement of work. Recommendations should correspord to the conclusions.
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¥honever possible, the recommendations ghould specify who, or what agency,
should take the racommended actions.

5. The evaluators will clearly distinguish between their findings,
their conclusions (that is, their interpretations of the findings), E%
their recamendations that follow from the findings and conclusions. This
information will be expressed schematically in a matrix in the evaluation
report. “Lessons learned” and “unintended cocnsequences" from project
activities will be included in this section.

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

a. The evaluation scope of work;

b. The logical framework, together with a brief summary 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.q.
the research approach or design, the types of indicators usec
to measure change of the dircction/trend of impacts, how
external factors were treated in the aralysis). Evaluators
ghould offer methodological recommendations for future
evaluations; and

d. & bibliography of documents consulted.

e. Other appendices ray include more details on special topics
and a list of agencies consulted.

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

1. The team will submit an outline of the draft report fifteen days
before the team’s departure and 2 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 mzde at the recommendation
of the Mission at least 2 days prior to their departure.

<. Ten copies of the final report will be due in USAIDMorocco four
weeks following receipt of comments 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 1I) for submission at the
sama 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 GOM officials, and the MIAC team leader.
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APFINDIX 8. LOGICAL PRWEIORR

OBJECTIVELY VERIPIARIE INDICATORS

MARCATIVE SUMRARY

Program or Sector Goelt The brosdetr
objective to which this prolect
contributes:

To ircresds Basic food production in
ordar to meet tha nesds of Horocco'e

fast-growing populstion, and {eprove
income of traditional emall drylend

FENG OF VERIPIOATICN

—

Kessures of Goal Achievesentl

~ Incresse in food preduction.

- Rxduction in besic food imports
in sbsolute terms or in relation
to population incresse.

GOR Statistical and othsr reports.

Asmuptions for achieving goal

The G will:s

- effec: progras and price polie
changes 80 a6 O SNCCUTENe

farmers. - Increase in conmmption in grester fermer productivity.
drylaxd gress.
- Increase in incoc of szall farmers
Prcject Purposc: ~Condltions that w11 Indicate purpose AsRmptions for schicving porpos

To develop & parmenent spplied
reseerch progrark aimed at Incressing
farmer productivity.

hac been achieved: BEnd of project

status.

= A unit in PRA with sdequete staff
fecilities, and budget is conducting
production-oriented research. -

- Producticn technolegy that is
economicaily applicable is being
developed.

- Improved technology is being mede
available to farmers.

Outputst
1.

tecimiciana.

1. Televant information fraa the
socio-economic rescerch.

&, Amalytical report on dryl

teproved technology.
2. Trained Noroccon scientists -'d

- GOM reporls
- Aal and Special Evelustions

- M is comxittsd to establi
e permanent apnlied drylend
Te9eaTC) program.

- A will assign galitfied
ingenieurs and adjsints technd
ques in agree-upon mmbete
a ticsly btesis.

Adequate resocurcee—funds,
amt and land-will be provi

Ragnltude of Outputs?

11 Scientists trained to PO in the U.S.
11 Scientists trained to R.5. in the US.
18 Technicians trained on-the-job

9 Socio-econcmic study reports

1 Report on mechanization

= Araml Projest Evaluations

= Specisl Evaluaticns

Assumptions for ]

- A vill sssign mlified
ingmieurs and adjoints technd
in sgreed-upon nssbers and on
tisely basis.

= Aequate rescurcee—funds,
amnt and lend--aill be prowi
on a tissly beeis.

mechanization :
irputs: Inplementation Farget (1ype &nd
u.8. Quantity)
. Redsarch Tomm u.8. $4.5 milllon
2. Consultants Man-Years
3 Commodities 15 2 Research Scientists
4. Training 6 1/2 Ccnsultant Services
60 (22 Trainees)
o Whicles (), Rarvesters (2),

] tand, bulldings, equipment and
sachinery, sqricultural and social
ocientists and techhicians, laborers
and sdainistrative perecnnel.

Operating Sudget.

i

Mricultural sechinery equipment,
Mricultuzal chexicals (including
petticides, fertilizer & herbicidses)
plant saterials and laboratory equip.
G0N Capitel buxdget 8 900,000
Operating xxiget $2,000,000

=
"

R

20d .ﬂ?ﬁ‘i}g- Y

= USAZTD and GON rocords

- On-eite visits

£S5

&
b
g

£
J

Asnmptions fot peoviding

= AID {nputs will be providsd
timely besis.

- Contractor steff will hews
proficiency in French and
= GOR will provide inputs on &

tisely besis.
- GON will provide adequate
for opsrating costs.
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AFPENDIX C. EVALUATION METHODOLOGY

The mid-term evaluation of the Dryland Agriculture Applied Research
Project was conducted by a multidisciplinary team with broad experience in
developing countries and with expertise covering all components addressed
by the scope of work (Appendix 2). The purpcse of the evaluation is to
determine the progress made toward achievement of project goal and purposes
and the likelihood they will be fully achieved within 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 commitments beyond the current Broject
Assistance Completion Date {PACD;.

The evaluation began with the assembling of the team in Washington
D.C. Briefings covering project hackground, the Moroccan situation, gcope
of work aind reporting requiremsnts were provided for the team by the IQC
contractor, Winrock International, and ANE/TR/ARD. The teom wae in Morocce
from April 3 thrcugh May 10, 1986. This pericd wms spent in Rabat, st the
Aridoculture Center in Settat and in the field within the projsct area. A
schedule of activities is presented as Appendin ¥.

The team was organized to functicn as a team. While each wes agsigned
primary rzesponsibility for specific cosmponcnts of the evaluation (con-
sistent with his expertise and the scope-of-work) all members ghared
responeibility for general observations and analysis of the entire project.
In other words, each team member concentrated primerily on his assigned
coaponent of the evaluation but also took & broader look at all aspects of
the project.

A phased approach was utilized in the evaluation process. However,
the various phases were not discrete in time &nd in many instances were
going en simultaneously. There was close interaction with contimuous
exchange of idens among team members end feed back into the evaluation
process.

The phases of the evalustion process were: Phase 1, Project
Familiarization; Phase 2, Information collection and organization; Phase 3,
Information evalvation and analysis end Phase 4, Zvaluation of alternatives
and report preparation.

Phase 1. Project Familiarization: Project documents were provided to
the team by the IGC contractors, AIDAJ, USAID/Rabat, and MIAC. These
included the Project Paper, with amenduents; 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 accompliched, who was responsible for various project components
and the project budget. Also included in these documents is inputs,
expected ocutputs 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. These documents
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presented the project cbjectives and purposes to be used as & measuring
stick to determine accomplishments.

Fhase 2. Information Collection and Organization: Additiomal
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 work
plans, policy statements, staffing patterns, participant training schedules
etc. These documents were provided by AID, MIAC, INRA, IAV and others.

This documentation provided specific information regavding project
activities, accomplishments, plans, problems, projections, needs etc. A
study of these documents provided information that when integrated with
observations 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. Detajled interviews where held
with MIAC staff, individually and in groups; with INRA staff individually
and in groups; IAV administrators and faculty; other MARA 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. It also reviewed
laboratory equipment at the Aridoculture Center and farm equipment and
vehicles at the mechanization center. Research work was observed at
research stations and at on-farm trials. Pacilities and equipment. were
also observed and reviewed at INRA and IAV in Rabat.

Phase 3. Information Evaluation and Analysis: This phase of the
evaluation was processing concomitantly with other phases. It was a
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 further
Questions, observations and interviews. Thus, constant feed-back into the
system and continuing reanalysis was an integral part of the evaluation
process.

Due to the nature of this evaluation the analysis tends to be more
gualitative than quantitative. The evaluation is intended to be cbjective.
However, an analysis of qualitative data of necessity is somewhat
subjective.

During this phase of the evaluation the team utilized the cbjectively
verifiable indicators of the logframe as a basis for measuring change or
progress toward achievement of project goal and purpose. For example 32
participants 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 MARA brought on by critical budget problems in the
GOM was the external factor responsible for this shortages. Progress and
problems in achieving project goals and purposer were examined in the light
of not only programmed project inputs but external f£actors as well.




External factors included, but were not limited to: GOM activities,
weather/climate, market prices, personnel prcblems and farmer response.

Phase 4. Evaluation of alternatives and report preparation: Pollowin
evaluation and analysit of informative alternotives for project activities,
modifications, conclusionz and recammendations were surfaced and examined
by team members. All were examined from the stand points of reasonableness
and consistency with information upen which they were based.

Subsequent to a final review of information and analysis, recommenda-
tions were considered and finalized by consensus of the team. The final
report was prepared to present results of the evaluation and conclusions
and recomnendations 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 process if the mission provided more
guidance as to the form expected in the final report. In addition the
information and analysis phase of the process would be strengthiened if tsam
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 Le 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. Pifth Amendment to Project Grant Agreement Betwssn The Ringdom of
Morocco and the United States of Amarica, AID Project Number: §08-0136
March 1, 1984.

2. Uryland Agriculture Applied Research, Project Paper, AID Project No.
608-0136, June 1978.

3. Drylend 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.

S5. Merorendum of Understanding on the Socio-Economic Component of the
Dryland Agriculture Applied Research Project 608-0236 between Institut
Agroncmique et Veterinaire Hassan II 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, Peb. 1986.

7.  RID Evaluation Summary (Part I), Agronomic Institute Project 608-
0160, undated.

8. Asia and Eact Bureau Procedural Guidelines for Evaluation,
ANE/DP/Evaluation Nov. 1986.

9. INRA-MIAC Aridoculture Project Integrated Work Plan, 1985-1986,
Dryland Agriculture Applied Research Project No. 608-0136, 1985.

10. MAC Dryland Agriculture Applied Research Project No. 608-0135, Mid-
term Program Review Supporting Documents 1986. (Includes: Contract:
Goals, Log Frame; workplan summaries, Research Trials; Annual Reports;
Scientific Panel Report (Excerpts); Participant Training; Technical
Assistance Staff; Consultants; Equipment; Budget.

11. Dryland Farming Applied Research Project, INRA-MIAC Annual Technical
Report 1984-85. USAID Project No. 608-0136, 1985.

12. Project Btatus 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, MIAC Team
Leader, Feb. 26, 1986..

14. Report of Scientific Panel Review of Dryland Farming Applied
Research Proiect, Jan. 27-Feb. 2, 1985.

15. Bcientific Panel Report. INRA-MIAC, Dryland Farming Applied Research
Project, USAID Project No. 608-0136 March 9-16, 1986.
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16, Report of the Forage Review Panel for the INRA/MIAC Dryland Farming
Project in Morocco. Feb 16 ¢o March 1, 1985.

17.  Report of Economics Program Review Panel, W. Miller and T.
Nordbleom, visit to Settat from Dec., 2-7, 1965. Draft Dec. 20, 1985.

18. Report of the Agricultural Engineering Program Review Team.
Dryland Farming Applied Research Project, Settat, Morocco, Jan

INRA/MIAC
6-16, 1985,

19. Report of the Agricultural Engineering Program Review Team, INRA-
HIAC Dryland Farming Applied Research Project, Mid America International
Agricultural Consortiuvm Jan 6-16, 1986.

20.  Rough Draft of 1981-82 Annuel Report for Morocco Project by Dr. C.A.
Francis, Coordinator, Oct. 27, 1982.

21. Weeds and Weeding Practices in Abda, A. Herzenni, G. Primov, I.
Suid, F. Makoudi, March 1986.

22. Initial Cultural Practices in Abda, Crop year 1985-1986, Ahmed
Herzenni, Ceorge Primov, Ismail Said and Fatima Makoudi, Feb 1986.

23. Trip Report; Morocco MIAC Dryiand Research Center Project br. Glen
J. Vollmar, Acting Dean, International Programs, Nov. 13-19, 1985.

24. Administrative visit Report. Maroc/MIAC Dryland Farming Research
Project, Settat, Morocco, March 29-april 16, 1985, George Ham, Darrell
Nelsgon. Parl Santelmann and Robert Volk 1385.

25. Trip Report, Ccisultancy to the MIAC Dryland Agriculture Applied
Research Project in Morocco, William C. Wright Sept. 1935,

26. Kingdom of Morocco, Agricultural Sector Adjustment Loan. Technical
Support Volume, Covering Adjustment Program and Policies, World Bank
Agriculture Loan, Part II, 1985.

27. The Kingdom of Morocco, Report of the FAOMWFP mission, Assessment of
the Food, Agriculture and Livestock, OSRO: Report 11/84/E, FAO Hay 1984.

28. 1984-85 Annual Report, Morocco Range Management Improvement Project
(USAID 608-0145), Range Management Service, Department of Livestock,
Government of Morccco and Department of Range Science, Utah State
University, Sept. 1985.

29. Chaouia Project II. The Socio-Economic Component of the Dryland
Agriculture Applied Research Project 608-0136. Integrated Plan of Work
1984-1985. :

30. Chacuia Project II. The Socic-Economic Component of the Dryland
Agriculture Applied Research Project 608-0136. Integrated Plan of Work
1985-1986. '



31. Project Chaocuia II, Quarterly Report, Jamuary-March 1986, Sagdruni
tazbi, Chef Project Chacuis XI, 1986.

32.  National Institute of Agricultural Rescarch in Morocco: Present
situntion and Prospects, ISNAR, march 1985. (Summary only).

33. Mid-project Evaluation Report, (Selected Pages concerning Socio-
Economic Research Component), Project 608-0136; L.yland Agriculture
Applied Research, Mzy 1963,

34. A Beneficiary Profile of Eaute Chacuia, Alice L. Morton, Aug. 1982,

35. Objectifs, Organisation et Bilan d’Activit. de la Direction du
Developpement Rural, le 31 Mal 1985. (In French, translated by Carl E.
Perguson).

36. Les coets de Production des Quatre, Cercals Principales, 1981-1982,
Larbi Zagdouni and Benataya Drics, Juin 1984.

37. L'Agriculture in Situaticn Aleatoire Chaouia 1977-1982, Driss
Benataya, Paul Pascon and Larbi Zagdouni avec la Collaboration de Cmar
Magoul, 1983,

38. Etude Agronomique des cereales en Haute Chaouia, Tathia Benkhira,
September 1985.

39. Role des Baux dan la Dynamique des Explotations Agricoles
Familiales, Driss Pemnati, 28 Juillet 1985. '

40. Insertation de 1°’Agricuiture dans 1‘Econcmie Marchan de (Note:
something missing here), Drigs Benataya, 15 Nov. 1985.

41. Gestion des Stocks in Situation Aleatoire, Alicua Farcuk, 17 Dec.
io85.

42. La Cerealirulture 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 Baute Chacuia, 1985-
1986, Larbi Zagdouni, 28 Mars 1966.

44. Developpment de la Production FPourragere, Systems Animaux, Volume
II, TCP/MOR/4402, FAD, Juillet 1985.

45. Project Petits Ruminants Premier Bilan, Institut Agronmique et
Veterinaire Hassan I1I, Small Ruminant-CRSP, 1985.
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APFENDIX E. EVALIDTION ¥ERM SCHIDULE OF ACTIVITIES AND LYTSRVIES
APRIL 2 - WRY 22, 1980

April 2, 1986
8:30 a.m. - Briefing at Winrock International, Arlington, Virgini:
Garland Christopher
Guner Gary
9:30 a.». - Briefing USAID, NEA/Bureau, Washingten b.C.
Jim Lowenthal, ANE/IR/ARD
Ed Rice, Agriculture Regearch Projects
Trid Mukherjee, Economist
2:00 p.m. - Briefing at Winrock Internaticnal, Arlington, Virginic
Garland Christopher, Winrock, Evaluation Team backstop
Guner Gery, Evaluation Team 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 p.m. - Depart Paris, Orley
8:30 p.m. ~ Arrive Rabat
April 4, 1986, USAID Rabat Office
8:30 a.m. - Briefing USAID/Rabat
Malcolm Purvis, Focd and Agriculture Office (FAD)
Ron Stryker, Deputy FAD
Rarndall Thompson, Evaluation Office
Hanafi, Project Management
2:00 p.m. - Briefing USAID/Rabat
Robert Chase, Mission Director
Charlee Johmson, Deputy Director
3:30 p.m. -~ INRA
H. Faraj, Director
H. Zouttane, Deputy Director, INRA
April 5, 1986, USAID/Rabat Oifice Review documentation
April 6, 1966, Sunday :
April 7, 1986
8:30 a.m. - Depart Rabat for Settat
10:45 a.m. - Arrive Settat, Briefing by MIAC
Darrell Watts, MIAC Team Leader
Lavoy Croy, MIAC Research Coordinator
2:30 p.m. Briefing, review Aridoculture Center Facilities
Darrell Watts, MIAC Team Leader
Lavoy Croy, MIAC Research Coordinator
April 8, 1986, Aridoculture Center
8:30 a.m. — Review facilities, discussions, 5idi El Aydi Research
Staticn '
Darrell Watts, MIAC Team Leader
Lavay Croy, MIAC Research Coordinator
John Hamilton, Agriculture Engineer
Abdel Bahri, Agriculture Engineer
Wally Bwanson, Mechanization, Station Development
Ed Smith, Cereal Breeder
Dave Keith, Entomologist
3:00 p.n. - Briefing, review Weed Science work
Dave Regehr, Weed Science’



6:30 p.»n. — Dizcussions, Porage Ayronomy Staff
Loren Rommann, Forage Agroncmist
Mohamed Mazhar, Forage Agronomist
Mohamed Derkaoul, PT, Porage Breeding
April 9, 1986, Fleld trip to Jemma Shaim, review off station research and
en-farm Lrials
Darrell ¥atts, MIAC Team Leader
Lavoy Croy, MIAC Research Coordinator
Ed Smith, Cereal Breeder
George Primov, Sociolcgist
Mustapha Hamida, Research Associate, Agri-Econ
Ismail 5aid, Research Associate, Sociology
Giles Rafsnider, Agricultural Economics
Ron Stryker, Deputy ¥AO
April 10, 1986, Aridcculture Center
8:30 a.m. ~ Discussions Mechanization Center Group
ochn Hamilton, Agricultural Engineer
Welly Swanson, Mechanization, Station Development
Abdel Bahri, Agricultural Engineer
10:30 a.m. -~ Briefing. téeed Science Group
Dave Regehr, ¥eed Science
Abbes Tanji, PT, Weed Science
Azzedine El Brahli, Weed Science
2:30 p.m. ~ Discussions, Cereal Agronomy and Soils Management
Lavoy Croy, Cereal Agronocmist and Research Coordinator
Mohamed El Mourid, PT, Cereal Agronomy
Mohamed Karrou,. PT, Cereal Agronomy
Kenneth Brengle, Soils Managemant
Abderralman Bouzza, PT, Soils Management
April 11, 1986, Aridoculture Center
9:00 a.m. - Digcussionz, Sociology Group
George Primov, Sociolegist )
Ismajil Said, Research Associate in Sociology
Richard Riddle, Sociolcgist :
10:30 a.m. — Discussions, Agricultural Economics Group
Giles Rafsnider, Agricultural Economics
Mustapha Hamida, Research Associate in Agri-Econ
12:00 a.m. ~ Discussions with Entomology Group
Dave Keith, Entomologist
Saadia Lhaloui, F7, Entomology
Mustapha El Bouhssini, PT, Entomology
3:30 p.m. — Discussion with INRA Project Director
Elmadani Zouttane, INRA Regional Director, Director
of Aridoculture Center
April 12, 1986, Return to Rabat
April 13, 1986, Sunday, Rabat
April 14, 1986, USAID/Rabat Office
8:40 a.m. ~ Status report to USAID/Rabat
Ron Stryker, Deputy FAD
B. Hanafi, Project Hanagsment
Randall Thompson, Evaluation Officer



11:00 a.m. - Dizcussions vith birector »€ Scientific Department, INRA
Dr. Ezzahravol, Thi.” Diviecicen Research &nd Experimentation
Dr. Boutazid, Anizal sScience
Dr. Bennani, Plant Pathology
Pr. Osrhiri, Ecnlogy
2:35 p.m. ~ Visit XNRA facilities
Dr. Ezzahrauoi, Chief Division Research
Apzil 15, 1986, USAID/Rubat Office
8:30 a.m. - Discussion with USAID/Rabat
Randall Thompson, Evaluation Officer
9:30 a.m. - Vigit to INRA Guich Station,
Rabat Ed smith, Cereal Breeder
Abdellah Cuassou, Cereal Breeder
Turkmani, Seed Contrcl and Regisitration
Faouki, Seed Multiplication (¥AD)
3:00 p.m. - Discussions with IAV, Hassan II Director Deputy
Mohaned Firdawcy, Deputy Director
5:20 p.m. ~ Discussions with YAV, Hacgan II, DDR Group
Richard Riddle, Soviolegist
Larbl Zagdouni, Acting Director DOR
Drlss Benatya, Econonist
Abdelfatah Elbehri, Agronomist
April 16, 1986, USAIL/Habat Office
8:30 a.m. — Malcolm Purvis, FAO
12:00 -~ Hotel Tom Hassan, (Security}, Reviewing documentation
April 17, 1586
Travel to Settat
10:30 a.m. -~ Discussions with Soil rertility Group
Parris Soltonpour, Soils
Lavoy Croy. Research Coordinator
A. Azzaoui, Soil Pertility
#. El Gharous, Soil Pertility
3:00 p.m. - Discussions with Plant Pathology Group
M. El Yamani, Virology
A. Lyamani, Mycology
E. Toufig, Plant Pathclogy
Dennis McGee, Plant Pathologist (Consultant/Advisor)
April 18, 1986, Aridoculture Center
9:00 a.m. - Discussions with MIAC Technical Staff
Parvis Soltanpour, Soil Fertility
Loren Rommann, Forage Agronomy
John Eamiiton, Agriculture Engineering
Dave Regehr, Weed Science
Arden Campbell, Cereal Breeding
George Primov, Bociologlst
Giles Rafsnider, Agricultural Economist
Wally Swanson, Agricultural Nechanization
Leonard Bashford, Agriculture Engineer, Consultant
Ken Brengle, Soils Management
John Snyder, Soil Chemistry and Lzb Development
Lavoy Croy, Research Coordinator .
Dave Keith, Entomologist (sabbatical leave UNL)



3:00 p.m. - Discussions with INRA staff
Rustapha Bouchoutrouch, PT, Csreal Agrenomy
Mohamed El1 Mourid, PT, Cereal Agronomy
Mchamed Karrou, P2, Cereal Agronomy
Mohamed Kamel, PT, Food Legumes
Mohamed Derkaoui, PT, Forage Breeding
Mustapha E1 Bouhssini, FT, Entomology
Abderrahman Lyamani, PT; Plant Pathology
Mohamed El1 Yameni, PT, Plant Pathology
El Mustapha Toufig, PT, Plant Pathology
Abdelmalek Azzaoui, PT, Soil Fertility
Mohamed E1 Gharous, PT, Boil Fertility
Abderrahman Bouzza, PT, Soil Management
Mohamid Boutfirass, Director, Sidi El Aydi Station
Abdel jebar Bahri, Agricuvlture Engineering
April 19, 1986, Settat Team meeting, work on documentation and Teport
April 20, 1986, Sunday, Settat
April 21, 1986, Settat, Discussions with DPFA and CTs
9:00 a.m. - Dr, E1 Hemiur, Director Settat DPA
2:30 p.m. - Abderrahman Rabhi, Director
Oulad said Cr
April 22, 1986, Settat
8:30 a.m. - Discussions with MIAC staff
Darrell Watts, Team Leader
Lavoy Croy, Research Coordinator
2:30 p.m. Field review with Forage Group, Sidi El Aydi
Loren Romman, Forage Agronomist
Mohamed Derkaocui, 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
Mohammad 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, Cercal Breeder
3:30 p.m. ~ Meeting with Food Legqume Breeder
HMchamed 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 MIAC Team Leader
Darrell Watts, MIAC Team Laader
Ron Stryker, Deputy FAO .
3:00 p.m. - Depart Settat enroute to Rabat
April 25, 1986, USAID/Rabat Office
9:00 a.n. - Meeting with USAID
Ron Stryker, Deputy FAO



5:00 p.m. - Ken Young and Bob 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, 1986, Rabat, Meeting with staff at IAV
9:30 a.m. - Fouad Guessous, Animal Production
'11:30 &.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.n. ~ Report Freparation
May 1-5, 1986, VSAID/Rabat 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, FAD
Randall 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, 1586, 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
M. Eanafi, Project Manzgement
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.a. - 5:00 p.m. - Seminar DDR of IAV
Larbi Zagdouni, Acting Director DODR
Abdelfatah Elbehri, Agronomist
Richard Riddle, Sociologist (MIAC)



May 10, 1986
8:15 &.:m. - Depart Rabat
8:22 p.m. - Arrive Lincoln, Nebraska
May 11, 1986, University of Nebraska (UNL) Lincoln, Nebraska
May 12, 1986, WNL
7:15 a.m. - Breakfast meeting University officials
Roy Armold, vice Chancellor, IANR
Wendell HMcRinsey, 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 HMorocco Project Office
Dan Bigbee, 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., WNL, Project Officer
Dan Bigbee, Project Coordinator
Larry Schulze, Asst. Project Coordinator
Lois Erickson, Purchasing/Rccounting
Peyggy Newguist, Purchasing/Accounting
Olivia Ernest, Secretary
May 13, 1986, UNL
7:00 a.m. -~ 8:30 ~ UNL, Project Administration Advisory Council
Dan Bigbee, Project Coordinator
Darrell Nelson, Head, Dept. of Agroncmy
Bill Miller, Head, Dept Agricultural Economics
Irvin Cmtvedt Dean & Director, Agricultural Research
00 a.m. - 3:00 p.m. - Report Preparation
30 p.m. 5:00 p.m. - UNL, MIAC Exit Interview
Roy Arncld, 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 tiavel to Winrock Offices, Rosslyn, Virginia
May 15 - 22, Winrock Offices, Report preparation
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APPENDIX F.

Table 1.

Table 2.

Table 3.

Table 4.

AGRONOMY PLANT PROTECTION AND S0I1. SCINRCE

Range of percentages of the planted arez of four different
groups of farmers in the Chouaia Region for several operations

Cost of capital equipment for laboratories and other
facilities

Suggested completion dates for U.S. trained participant
trainees assigned to the Aridoculture Center showing
discipline, number of participants and training schedule
through 1992

Suggested areas of research focus and U.S. Technical
Assistance showing discipline, focus of research and projected
time schedules through 1992



TABLE 1. RANGE OF PERCENTAGES OF THE PLANTED AREA OF POUR DIFFERENT

GROUPS  OF FARMERS IN THE CHOUAIA REGION FOR SEVERAL OPERATIONS

Soil Pre%ration
ractor Cover Crop

Traditional Plow

Seeding
Broadcast by hand

Covering Seed
Cover Crop*

natvels‘:mg

Sickle
Hand pulling
Grazing

Durum wheat

2858 - 519

7.8% - 23.1%
100.0%

27.0% -~ 98.6%
1.4‘ - 73-0‘
0% - 39.9%

!ngs%sga.es

0.4‘ - 009‘
100.0%
3504‘ - 7901%

7.4% - 84.1%
006‘ - 41.0‘
0.5‘ - 10-4,’

* The name used in Morocco for a heavy 2-section offset disk.



Discipline or Facility

Cereal Agronomy
Soil and Plant Analysis
Plant Pathology
Forage Agronomy
Pood Lequmes
Cereal Breeding
Weed Science
Agri. Eng. & Mechanization
Soils & Plant Materials
Processing Center
Headhouse of Greenhouses
Communications & AudioVisual
Giuch Station

Total

Cost

$ 95,760
$ 31,650
$191,500
$ 4,900
$ 25,300
$ 14,550
$ 2,500
$176,850
$ 22,660

$ 44,125
$ 14,915

.

Table 2. COST OF CAPITAL EQUIPMENT FOR LABORATORIES AND omm FACILITIES

\



Page 4

TABLE 3. SUGGESTED COMPLETION DATES FOR U.S. TRAINED PARTICIPANT TRAINEES
ASSIGNED TO THE ARIDOCULTURE CENTER SHOWING DISCIPLINE, NUMBER O
PARTICIPANTS AND TRAINING SCHEDULES THROUGH 1992

DATE OF SUGGESTED
DISCIPLINE NO OF DATES OF RETURN RETURN +1/ 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 Doc. 6/91
1-8/85 Doc. 8/88 end 1992
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 Doc. 8/88
1-12/85 Doc. 12/88 end 1990
1-9/85 Doc. 9/87
Entomology 2 1-8/85 M.S. 8/87 mid 1989
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. 6/21 C
Food Legumes 2 1-3/85 Doc. 3/88 end 1990
Agri. Engineering 2/ end 1992
Soil and Water 2/
Conservation <~ end 1992
Agri. Meteorology 2/ end 1992

1/ M.S. Candidates, X = 2 years; Doctorate candidates, Y = 3 years.
2/ No participants in t¢raining as of the date of this Treport.



Table 4: Suggested Areas of Research Focus and U.S. Technical Assistance showing
discipline, focus of research and projected time schedules through 1992,

YEAR

DISCIPLINE AND FOCUS
86| 87| 88} 89| 90| 91| 92

Agronomz

Cereal Breeding (Advisory Services)
Cereal Breeding (Varietal Screening)

Cereal Brieders

- Yield stability under moisture Ja J
stress Cereal Brigeders (variety selelction)

~ Hessian fly resistance

-~ Disease resistance

- High Yields with adequate moisture
Crop and Soil Management

- evaluation of rotations, tillage

and cropping systems Cereal A&;ono&ist
= Cereal production in relation to I SL
soils and rainfall _ﬂgrOLomi (Solll Mgr)

Forage Agronomy

Forage production systems EL
Variety testing and evaluation Forage Agronomist
Improvement of weedy fallow
Improvement of permanent pastures

Weed Science

- Evaluation of present weed control
methods

= Evaluation of herbicides AgroLomist (Wepd Sclience)

= Cultural practices-for weed control

Food Legumes

~ Screening for disease resistance
in chick peas

= Drought tolerance Apronomist |(Food| Legupmes)

= Winter sown varieties of chick peas )




Table 4 (cont)

DISCIPLINE AND FOCUS

YEAR

86

67| 68| 89

90| 91

92

Plant Protection

(Entomology)

Develop crop management
strategies to reduce insect damage.

Work with cereal breeder to
incorporate Hessian fly resistance
in cereal varieties.

Evaluation of chemical products
for insect control.

{Plant Pathology)

Evaluation of cereal lines and
varieties for resistance to rusts
and other discases (in cooperation
vith cereal breeders). '

Evalugtion of the importance of
viral diseases.

Evaluation of the relationship
of soil mofsture stress to crop
losses due to diseases.

Soll Science

(Soil Fertiliity)

Soil test calibrations.

Soil testing service for
farmers,

Eveluation of fertilizer needs
in cropping systems which
include legumes

Entpmologist

Plang Patnolog

ist

Soill Scientiﬂt (5d

i1 Feftili

e}
o)

7



Table 4 {cont.)

DISCIPLINE AND FOCUS

YEAR

86 | 87

' 88

891 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
eoil surface,

Water spreading and water
"harvesting" by use if
snall diversions.

Investigate desirability of
land modification (terracing
for example) for promoting
vater infiltration and
reducing soil erosion,

Apricultural Eng. and Mechanization

Design testing and evaluation
of primary tillage implements.

Evaluation of seed drills, both
tractor and animal powered.

Evaluation of threshers for
cereals and food legumes,

Joint fesearch and development
program with IAV focused on
farm machinery needs.

Technical assistance to private
industry in manufacture of farm
machinezry better suited to
Moroccan conditions.

Agridultur

Soil |Scientist

(Soii and {Watey)
Congervatiion

al Ex

gineer (Désign/Eval.

Agricultur

al Ern

ginedr (Fdrm Mdch.)




Table & (cont.)

YEAR
DISCIPLINE AND FOCUS
86| 87| 88| 89| 90 91| 92
Agri. Meteorology

- Relating agronomic practices

to meteorological records and Agri.

forecasts. Metéorologist
- Drought detection, early

warning and impact assessment.
- Meteorological records and

interpretation of agronomic

data.

TOTAL PERSON/YEARS: 120 1321 132 | 144 | 90| 84| 66
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APPENDIX G.

Table 1.

Table 2.

AGRICULTURAL ENGINEERING AND MECHANIZATION
Agricultural Engineering objectives/goals at project
completion ~ August 1988

Agricultural Engineering objectives/goals if the project is
extended five years



TABLE 1. AGRICULTURAL ENGINEERING OBJECTIVES/GOALS AT PROJECT
COMPLETION - AUGUST 1988

Arid Region Sweep Tillage Machine Design and Test Finalized.

Other tillage machine possibilities evaluated, zpproved or
disapproved. such as chitel plows.

"Small and Large Grain" planters or grain drills - designed and/or
recommended for use in arid region agriculture.

A series of animal traction/small farms equipment will have been
purchased, tested, modified if necessary, 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 he operational to assist other
INRA/MIAC scientists by providing definitive, precise engineering
information. The system will be computerized for information gathering
"In the Field" and transferring to the in-house computer system.



TABLE 2. AGRICULTURAL ENGINEERING CBJECTIVES/GOALS IF THE PROJECT
IS EXTENDED FIVE YEARS

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 Communication in the
field of agriculture.

Joint research and development programs with 1AV (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 preoduct "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
in North Africa.

Teach and train applied agricultural engineering and machine
(shop) technology. ,

ASSUMPTIONS: ADEQUATE FUNDS AND MANPOWER (INRA) ARE AVAILABLE
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APPENDIX d. LIVESTOCK FORAGE SYSTEH

Item 1.

Table 1,

Table 2.

Teble 3.

Table 4.

Current Livastock Situation

Comparison of 1983-84 rainfall with average rainfall over the
previcus six crop geasons

Livestock parameters for Settat Province current livestock
feed situation

Feedstuffs deficit in 1984 (million FU)

Feed balance sheet for 1981-85



ITEM 1. CURRENT LIVESTOCK SITUATION

The national livestock population of Morocco was recently estimated at 2.4
million cattle, 12.6 million sheep, 4.9 million goats, 1.9 million horses ang
0.3 million camels (Report of the FAO/MFP Mission, May 1984) (27). Although
recent poultry number; have not been recorded, national production of poultry
meat and eggs from the modern industrial sector in 19681 was 113,000 tons of
poultry meat and 1,000 million units of eggs. The modern sector wag estinated
to account for 80 percent of poultry meat and 60 percent of eggs in 1981.

Livestock numbergs other than poultry vary considerably between good rain-
fall and drought periods. Average annual rainfall declined 24 percent in the
1983-84 season compared with the previous 6-year overage of 248 mm. (Table 1)
the associated decline in national animal numbers between 1980 to 1983 wag:
cattle (-28 percent), sheep (-24 percent), and goats (-20 percent). Impact of
the drought was most severe in the more arid areas. Figures for Settat Province
for the same period and livestock classes were:  cattle (-63 percent), sheep
(~38 percent), and goats (+13 percent). The effect of drought on livestock has
been dampened to some extent by the provision of subsidized feed including
imported grain in the most gevere drought areas by the Livestock Directorate
(LD) of the Ministry of Agriculture.

Although the study =one serviced by the Aridoculture Center project in
Settat is important for crop production including about one third of all wheat
and barley, 83 percent of the maize ani 29 percent of food legumes, the area ig
also important for livestock production. The four provinces served by the
project account for 17 percent of all sheep (2,174,894 hd.), 17 percent of all -
cattle (409,000 hd.) and 3 percent of all goats (135,768 hd.}.

Estimated national meat consumption is 392,000 tons red meat and 145,000
tons white meat. Red meat includes over 50 percent beef, 27 percent from gheep,
&nd 13 percent from goats. Dairy herds contribute 41 percent of beef supply.
Demand for red meat is Frojected to increase 5.4 percent per yesar from 1985 to
2000 (Report of the FAQ/MWFP Mission, May 1984) (46). Although Morocco is
currently self-sufficient in red meat, it will be difficult to sustain self-
sufficiency with a projected doubling of consumption by 2000 unless the
production system is improved.

Livestock productivity is currently low due to problems of nutrition and
disease, but also low fertility, high mortability and an excess number of non-
productive animals associated with poor management. Current average produc-
tivity per female is estimsted to be only 119 Eg. meat and 1000 L milk for
cattle, 11 Kg. meat and 2.1 Kg. wool for sheep, and 9 Kg. meat for goats. A
program to improve livestoc: productivity would need to encompass all of the
above factors affecting preductivity; howaver, the nutrition aspect will likely
be the greatest constraint in expanding production.

The study zone for the INRA/MIAC Dryland Agricultural Applied Research
Project includes Settat Province, the location of the Aridoculture Center
office, plus parts of three other provinces: Kharibga, El Jadida and Safi.



TABLE 1. COMPARISON OF 1983-84 RAINFALL WITH AVERAGE RAINFALL
OVER THE PREVIOUS SIX CROP SEASONS

DATA BY PROVINCE

PROVINCE  6-YEAR AVERAGE B3-Bd BEASON _ DEFICIT OR DEFICIT OR
RAINFALL n/m SURPLUS IN SURPLUS IN
v/ m/m 3
AGADIR 115.6 94 -21.6 -19
AL HOCEIMA  170.3 156 -19.3 -11
AZILAL 200,3 165 -35,5 -18
BENI-MELLAL, 296.6 206.3 -90.3 -30
BEN SELIMANE 259.3 213 =46 -18
BOUJIDOUR - - - -
BOULHMANE 134 159.7 +25.7 +19
CASABLANCA 326 154 -172 ~52
CHAQUEN 493 848 +355 +72
EL JADIDA 308 253 -55 -18
EL KELAA 164 105 -59.0 -36
ERRACHIDIA 67 9.64 ~57.4 ~-86
ESSAOUIRA 301 181.7 -119 =40
FES 390 165.5 ~204.5 ~52
PIGUIG 67 23.9 43 -54
GUELMIM 56.7 52.8 -3.8 -7
KINITRA 493.7 480 ~13,7 -3
KEEHMISSET 389 205.3 -183.6 =47
KHENIF 357 184 -173 -48
FHOURIBGA 236 137 -99 -42
LAAYOUNE - - - -
MARRAKZCH 205.6 90 -115.6 -56
MERNES 427 337.7 -39.3 21
NADGR 131 106.9 -24.1 =18
OURRZAZATE 87 33 -84 -61
OUED EDDAHAB - - - -
RABAT-SALE 251 191 -60 ~24
SAFY 247 : 147.5 -99.5 =40
SETTAT 274 154.8 -119.2 ~-44
ESHMARA - - - -
SIDI KAGEM 329 250 ~79 ~24
TANGER 521 492 =29 -6
TAOUNATE 336 340 +4 +29
TAN-TAN 50 26.5 -23.5 -47
TAROUDANTE 49 63 +14 +29
TAZA 426 227 -201 -47
TETOUAN 480 374 -100 -21
TIZNIT . 102 64.1 =38 -37
TFRANE 325 253 =72 -22
TATA 32 2 -30 -94
TOTAL 248 189 59 24

SOURCE: FAO Report of the FAO/MEP Mission, Assecsment of the Food,
and Livestock Situation, OSRO: Report 11/84/E, Rome, May 1984,



The current livestock population of Settat Province is estimated at
700,000 sheep, 70,000 cettle, 55,000 goats, 2,520 camels, 30,000 horses,
90,000 chickens raised primarily for meat, and 62,000 chicken layers.

An area gtudy 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
ghown in Table 1.

TABLE 2, LIVESTOCK PARAMETERS FOR SETTAT PROVINCE

item Cattle Sheep

Birth Weight (Kg.) 20 2

Weight at 6 months (Kg.) 80 13

Age at Weaning (months) 4-5 2-3

Fecurdity rate (%) - 60 85

Death rate (0-1 year, %) 8 (0-6 mo.: 12)
(6-12 mo.: 6)

Milk yield per lactation (Kg.)l 600

Offtake per animal unit per year (Kg.) 93.6 1.2

1Improved dairy cattle (Holstein-Frieson) produce 1200 Kg. milk per year.
Source: UN/FAD (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
in most developed countries indicating a probable glower rate of growth
because of poorer feed and mznagement conditions.

Data presented in Table 2 indicate that the UN/FAD study area in
Settat Province may have livestock of less productivity than the average
of Morocco, eg., 93.6 Rg. offtake per animal unit for cattle versus 119
Kg. for the national average. This difference is attributed to the low
rainfall of the area and higher susceptibility to drought compared to the
naticnal average. This comparison also indicates the extreme shortage of
feed supply in the region to support livestock production. Information
on the national feedrtuffe deficit in 1984, a recent drought year, is
shown in Teble 3. The deficit in 1984 was 5,052 million forage units
(ejuivalent 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 in
Table 4 comparing livestock feed requirements with sources of feed
supply. Rengelands 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 durum 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 yleld (grain) is 5 to 6 million quientils. representing

Estimated feed utilization in & 240,000 ha. UM study region in
Settat Province referred to earlier in this section was as follows:
straw (225 UF/ha. providing 22.1 million UF or 33.5%), weedy fallow (175
UF/ha. providing 3.1 million UF or 4.7%), rangeland (125 UF/ha. 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 UF or 5%),
barley grain (providing 5.4 million UF or 8.2%), and purchased feed
(providing 19 million UF or 28.9%). Distribution of feed use over the
calendar year is as 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, plus purchased bran and beet
pulp for & short period prior to slaughter.



TABLE 3. PEEDSTUFFS DEF:CIT IN 1984 (million Fu)

TYPE NORMAL 198384 2/ DEFICIT

YEAR

1/ u.r. %
CEREALS 994 680 -314 31.6
LEGUMES 200 20 ~180 ~90.0
FORAGE CROPS 402 760 +358 +89.0
FALLOW 420 300 -120 -29.0
BY PRODUCTS 2 318 2 220 -118 -4.0
AGRO-INDUS-TRIAL |
BY-PRODUCTS 585 600 +15 +2.6
MISCELLANEOUS 227 200 =27 ~10.0
SUB-TOTAL 5 123 4 780 -343 -6.7
RANGELANDS 6 209 1 500 -4 709 ~75.0
TOTAL 6 280 -5 052 ~44.5

11 332

SOURCE: 1/ 1I1SCDD/IMDS, FAD 1981

2/ “Programme de sauvegarde du che

Direction de 1l’elevage, MARA,

ptel® (project) 15 March 1984,



TABLY 4. FEED BALANCE SHEET FOR 1981-85
REQUIREMENTS RESOURCES
TYPE OF ANIMAL 1 600s millions Feedstufls Quantity Miilions
head ru 000t 1Y)
Cattle - local breed ¢ 500 3 005 Barley (grain) 759 159
- cross-bred 838 725 Maize (grain) 89 96
~ purebred 123 322 Oats (grain) 59 47
Sheep 14 146 3 245 Sorghum (grain) 11.6 92
Goats 5 096 1125 ILegumes (grain) 200 200
Horses 340 510 Carob 217 27
Mules 360 440 Forage Crops 402
Donkeys 1 200 960 Straw 2 200
Dromedaries 200 400 Beet leaves and
tops 50
Poultry 600 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
rish meal 19 20
Miscellaneous 200
Sub-total 5123
Contribution of
rangelands 6 209
TOTAL 11 332 TOTAL 11 332

SOURCE: 1SCDL/IMDS Report, FAD, 1981,

\\
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APPENDIX I.

Item 1.

Item 2.

Fiqure 1.

FARMING SYSTEMS RESEARCH AND EXTENSION PROGRAM

The Systems Approach to Agricultural Research and Extension

Structured, hands-on, in-house training

Farming Systems/extension, Client Oriented Agricultural
Development Research

\&L\



ITEM 1. THE SYSTEMS APPROACH TO AGRICULTURAL RESEARCH AND EXTENSION

In our opinion the systems approach to agricultural ressarch and
extension embodies sound principles for contributing teo the development
of the agriculture of the Drylands Project area.

However concepts about the nature of FSR/E vary considerably. The
purpose of this brief treatise is not to define all of the aspects and
variations of what FSR/E might consist, but rather to state some of the
purposes and qualities of the systems approach as viewed by the authors
of this report. We believe that any research strategy must be imple-
mented in terms of local conditions: Culture, climate, nature and degree
of development of the agriculture, the technical level of the clientele,
organizations and institutions, infrastructure and resources.

The systems approach to agricultural development should embrace at
least two broad areas: Technology generation and its use and (b) infra-
structure and policy. The first may be designated Famming Systems
Research and Extension (FSR/E) and the second Farming Systems Infra-
structure and Policy (FSIP). The Drylande Project and the development of
the Aridoculture Center is a2 FSR/E project. The institutional develop-
ment aspect does have some relation to FSIP but will not be discussed
here.

The principal clients of FSR/E are farmers and the extension service
but can include training activities and other entities such as those of
industry, especially where industry deals with farming inputs. Also
since FSR/E develops information that can contribute to elaboration of
policy and planning of infrastructure, FSIP should be kept in mind as a
user of FSR/E output.

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 and
technical information and data as related to farming are gathered and
analyzed.

2. 'Researcher managed commodity and discipline research, usually
but not exclusively on the experiment station and laboratories. This is
component research, but oriented to specific problems and to a consid-
erable extent to specific clientele and/or specific farming areas. This
is research conducted to develop production components.

3. Researcher managed commodity and discipline research at the farm
level. This phase is usually conducted as an integrated part of step 2.
In part, it may be carried out with the cooperation of groups responsible
to specific clientele within specific farming areas such as on-farm .
researchers or extension agents. (In the U.S., and within some stateg
more than others, Extension Agents or Subject Matter Specizlists pla)('a



major role at this point.)

In developing countries extension agents do not collaborate much a
this 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 thege
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 climatic
and soil factors. Management across 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. Thig is
the study of use of components. Farmer developed components may be used
along with researcher components. The studies ( trials) are located on
more farms than phase 3. Trials are kept simple as possible for easier
management, analysis and interpretation, and hopefully for easier compre-
hension by farmers and extension agents, admittedly this is not always
possible. Hopefully extension agents will collaborate, and at least
understand the nature of the trials. Farmer collaboration becomes impor-
tant, especially as an observer, and hopefully as a general caretaker,
and adviser. ‘

5. ZFurther testing and evaluation in farmer managed, researcher arn
extension supervised trials. Transfer of informatic:: to collaborative
extension agents and to farmers, as well as to commodity and digzcipline
researchers is important.

6. Broader transfer toc farmers by extension, by industry and
through the commmication channels of the society. Phases 4, 5 and 6 are
backstopped by component researchers (commodity and disciplines such as
plant improvement, entomology, soils, weed control etc.).

We suggest that Farming Area Research Teams be assigned to specific
and delimited farming areas. '

Team compositicn ghould vary to meet the needs of the region but it
should be kept in mind that wost of the work is grunt &gronomy. The team
leader should have had soae experience at the farm lavel doing research.
Other mesmbers of the team could have less experience in which case work
lcads mey have to be redured so that the team leader can supervige the
work closely and maks the experience a learning process ac well as a
regseacch activity

Consider thrae to five adjitional team members. One or two people
do not mbke a team. Select team members so that they can support each
other even though they are not specialized. One member may know more
about, and have greatsr interest in, soils, another member entomology,
another statistical anslysis. Team members should not specialize in the
kinds of trials that each conduct.


http:reduc.ed

Sociologists and sccnomists do not need to be permsnent members of
these field teams, although serving with a team is good experience, and
may proficably work with a team Curing the early stages of the activity
in a ragion. Later most of the work is biclogical trials. Team memberg
should collaborate with the discipline ang commodity programs, including
Bocio-econcmics. This is further arqument for developing a Socio-

economic 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 arsas, (Figure 1, No. 1),

2. Conduct on-farm experiments (Figure 1, No.’s 3 & 4), some in
collaboration 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).

LV



ITEM 2. STRUCTURED, HANDS-ON, IN-HOUSE TRAINING

A possible strategy to improve capacity for on-farm research would
be for the Aridoculture Center to Gevelop a structured, internally
managed, hands-cn 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/commodity programs as well ag for farm
level work. Training might be conducted within specific farming regicns
and include both field and a lesser amount of classroom exercises,

Field work could consist of farm ievel research surveys in col-
laboration 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 tech-
nologies 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 in use of visual aigds,
practice in oral presentation, teaching of institutional policy and
goals, and governmental policy. Statistics could be taught, aleng 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 @ Farming Area Research Team and trainees could
work in the field as assistants to Farming Area Research Teams.

Members of the Farming Area Research Team wouid be the principle
supervisors of field exercises, as well as teaching according to their
capabilities. Members of commcdity and discipline programs could teach
in their program areas.

The course should cover an entire cropping season 8o that trainees
would experience all phases of farm level research, including analyzing
data and writing reports.

Candidates fcr the training might be young INRA staff, recent
college graduates and extension personnel. Courses might well be of
different levels if there are large Jifferences in experience and level
of 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 time the activities of the Dryland Prbject fall largely in 2 and 3, some in 1.
Activities 4 and 5 have not been developed.
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TABLE 1. SUMMARY OF MIAC EXPENDITURES THROUGH MARCH 31, 1986

Cumulative Percent of
Category/Input Budgeted to Date Budgeted
Technical Assistance $ 7,576,204 $ 3,140,161 41
Commodities 4,408,702 2,611,834 59
Training 1,479,944 733,83) 50
Other 9,470,641 3,562,959 37

TOTAL $22,935,491 $10,048,785 44



TABLE 2, MIAC BUDGET INFORMATION, FEBRIARY 1980 - MARCH 1986
Item Allecaticon Cost- Incumbered Total Cost Balance PM Allocation PM Used Allocation Cost/P.N. U
(3/86) Cost/P.M.

Salaries $5,933,968 $2,248,129 $99,856 $2,348,045 $3,585,923 796 T78 $4,695
& Wages

Consult- 472,410 78,929 9,193 88,122 348,208 100 46 2,953
ants

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

Allcan- 1,169,826 677,514 26,480 703,994 465,832 568 551 1,297
ces

Partici- 1,479,944 707,213 26,618 733,831 746,113 442 603 2,108
pants

Commodit 4,408,702 2,402,949y 208,885 2,611,834 1,796,668
ies

Other 1,494,140 848,162 62,042 919,204 583,936

Dirsct Cost :

G&A 1,208,455 415,460 15,547 432,034 776,421

Total $22,93591 9,494,436 $554,349 $10,048,785 $12,886,706

$3,018

1,916

1,278

1,217

*Persons Konth (2/80 - 3/86)

*2Life of Project (2/60 - §/88)

*+Total Cost to Date is 30%
under prorated allocation.



TABLE 3. SUMMARY OF INRA EXPENDITURES (from materials supplied by

Project Director)

1984 1985 1966 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 EXPENDFTURES FOR 1984-85-86 FOR SETTAT,
AIN N°ZYGH AND SIDI EL AYDI (from materials supplied by

Project Director)

1985

1984 Total
(DH) (DH) (DH)

. Salary 1,730,171 1,730,171 3,460,342
Settat Bonus -— 302,688 302,686
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
S§idi £l Aydi Bonus —— 28,605 28,605
Total 146,042 175,247 321,869

4,326,187

\>
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APPENDIX J. Figure 2. PIELD AND LABORATORY RESEARCH ACTIVITIES SHOWING NUMBER
OF TRIALS FROM 1981 THROUGH 1586.
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TABLE 1, SUMMARY OF INRA STAFFING PATTERN SHOWING DISCIPLINES AND TIME
ON THE PROJECT (THROUGH MARCH 31, 1986)

LONG TERM
Number Person Months
Planned Actual Planned Actual

Discipline
PROFESSIONAL
Ag Engineerin
& mEﬁmzatIon i 12
Cereals

Agronomy 5 90

Breeding 5
Food Lequmes 1 12
Forages 3 23
Plant Protection

Entomology 2 10

Plant Path 3 12

Weed Science 2 50
Socio-Economic

Ag Econ

Sociology
Soil Science

Fertility 3 47

Management 2 62
Water Management
Administration 1 48
Total Professional 23 n

U



LONG-TERM PARTICIPANT TRAINING SHOWING NAME, ACADEMIC DEGREE, SPECIALTY, UNIVERSITY AND STATUS OF TRAINING

TABLE 2.
NAME DEGREE SPECIALTY UNIVERSITY DATE DATE STATUS

1. BOUCHOUTROUCH, Mustapha = M.S. Cereal Agronomy University of Nebraska 3,80 7/83 Thesis Research -~ B
2. EL MOURID, Mohamed Doc. Cereal Agronomy Iowa State University 1,83 8/65 Thesis Research ~ F
3. KACEMI, Mouloud Doc. Cereal Agronomy Colorado State University 1/86 6/88 Course Work - U.S.
4. KARROU, Mohamed H.S. Cereal Agronomy University of Missouri 8,33 1,85 Thegis Resszarch - ¥
5. MERGOUM, Mohamed Doc. Cereal Breeding Colorado State University 1,86 6/88 Course Work - U.S.
6. NSARELLAH, N. Doc. Cerezl 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. SELMANI, 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.S3.
10. AMRI, Ahmed Doc. Cereal Breeding Kansas State University 1/85 9,87 Course Work - U.S.
11. SARAR, Bouazzz M.S. Food Legqumes Washington State Univ. 1/86 1,88 Course work - U.S.

) ‘ (Agronomy)

12. RAMEL, Mohamed Doc. Food Legumes Washington State Univ. 8,/82 3/85 ‘Thesis Research - F

(Breeding) 3
13, MAZHAR, Mohamed Poc. Forage Agronomy University of Missouri 8/80 11/83 Thesis Research - R
14. APIF, Abderrahman Doc. Forage Agronomy University of Mebraska 183 2/86 Thesis Research -
15. DERRAOUI, Mchamed Doc. Forage Breeding Oklahoma State University 8§/32 1085 Thesis Research - R
16. LHALOUI, Saadia M.S. Entomology University of Nebraska 8/83 8/85 Thesis Research - X
17. EL BOUHSSINI, Mustapha M.S. Entomology Kansag State University 8,83 8/85 Thesis Research -
18. LYAMANI, Abderrahman Doc. Plant Pathology Iowa State University 1,83 3/85 ‘Thesis Research -~
19. EL. YAMANI, Mohamed Doc. Plant Pathology Iowa State University 8,83 12/85 Thesiz Research - ¢
20. TOUFIQ, El Mostapha H.S. Plant Pathology University of Minnesota 8/83 9/85 Thesis Research - :
21. TANJI, Rbbes M.S. WVeed Science Kansas State University 8,83 2/85 Thesis Research -
22. Az280UI, Abdelmalek M.S. Soil Fertility University of Missouri 1,83 5/85 Thesis Research - j
23. EL GHAROUS, Mohamed M.S. Soil Fertility Oklahoma State University 1,83 2/85 Thesis Research -
24. EL MEJEHAD, Khalil Doc. Soil Fertility University of Nebraska 1/36 6,88 Course work - U.S.
25, BOUZZA, Abderrahman Doc. Soil Management University of Nebraska 8/380 3/83 Thesis Research - K
26. TIKDIRENE, Ali Doc. Soil Management Oklahoma State University 1,86 6/88 Course Work - U.S.
M - Morocco Summary: S Doc. Thesis Research Programs - K
U.S. - United States 8 M.S. Thesis Research Programs - M
Doc. - Doctor of Science 8 Doc. Course Work in the U.S.

1 M.S. Course Work in the U.S.




TABLE 3. INRA PARTICIPANT TRAINING SHOWING NAME, DISCIPLINE AND PROJECT PARTTCIPATION

1982 1983

JAJO JAJO

1984 1985 - 1986
JAJO JAJO JAUJ

Cereals
Bouchoutrouch, M. (Agronomy)

El Mourid, M. {Agronomy - Physiology)
Kacemi, M. (Agronomy - Cropping Systems)
Karrou, M. (Agronomy)

Amti, A. (Breeding)

Jlibene, M. (Breeding)

Hergouwr, M. (Breeding)

Nsarellah, N. (Breeding)

*Quassou, A. (Breeding)

Selmani, A. (Breeding - Corn)

L a4
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=
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2Stationed in Rabat

xIntensive English training; =Training in U.S. university; +0n project.



%

TABLE 3 (con’t)

1979 1989 1981 1982 1983 1984 1985 1986
JAJO JAJO JAJO JAJO JAJC JAJO JAJO JAJS
“Food Legumes
Sakar, B. (Agronomy) JOTXRXX X e
Kamel, M. (Breeding) TXXXXIXXX — -
S i
Arif, A. (Agronomy) TXITRITHHIK -
Mazhar, M. (Agronomy) XK bbb i
Derkaocui, H. (Breeding) TERRXXIX e et
PLANT PROTECTION T T T T T T T T e e e e e e e e e e e e e e e mm e .
El Bouhssini, M. {Entomology) 20000 n —— SRR NN VY
Lhaloui, s. (Entomology) TRITORINK e N WEY
El Yamani, M. (Plant Pathology-\rirology) RXAXEXIR b4
Lyamani, A, (Plant Pathology-iycology) XRAIHXOEX: -t it
Toufiq, . (Plant Pathology) TR e -4
Tanji, A. (Weed Science) XXX XXX X mcommmen -

xIntensive English training; =Training in U.s. university; +on project,



TABLE 3. (con’t)

1979 193¢ 1981 1582 1983 1984 1985 1386
JAJO JAJO JAJO JAJO JAJIO JAJC JAJO JAJC

SOIL SCIENCE

AZZAOUT, A. (Fertility)
EL GHAROUS, M. (Fertility)
EL MEJAHED, K. (PFertility)
BERRADA, A. (Management)
BOUZZA, A. (Manzgement)
TIKDIRENE, A. (Management)

xx Intensive English training

== Training in U.S. university ++ On project
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TABLE 4.

PARTICIPANT TRAINEES SHOWING DISCIPLINE, DEGREE SOUGHT, UNIVERSITY ADVISOR AND TIME OF TRAINING

NAME SPECIALTY DEGREE UNIVERSITY ADVISOR ' DEPARTURE
DATE

------------------------- CEREALS- ~ = = = = = = - e e - s c c m m c mmr e mc e .- ==

1. BOUCHOUTROUCH, Mustapha Cereal Agronomy M.S. University of Nebraska Dr. R. Waldern 8,80

2. EL MOURID, Cereal Agroncmy Doc. Iow: State Dr. I.C. Anderson 1/83
(Physiology)

3. KACEMI, Mouloud Cereal Agrcnommy Doc. Colorado State Dr. Gary Peterson 1/86
(Cropping Systems}

4. KARROU, Mohamed Cereal Agronomy M.S. University of Missouri Dr. RH. Minor 8/83

5. MERGM, Mohamed Cereal Breeding Doc. Colorado State Dr. J. Quick 1/86

6. NSARELLAH, Nasserlegoq Cereal Breeding Doc. North Dakota Dr. R. Cantrell 1/36

7. OUASSOU, Abdellah Cereal Breeding Doc. University of Nebraska Dr. J. Schmidt 1,83

8. SELMANI, Abdellaziz Cereal Breeding Doc. Kansas State Dr. J. Wassom 1/86
(corm)

9. JLIBENE, Mchamed Cereal Breeding Doc. University of Missouri Dr. P. Gufestason 1/84

10. AMRI, Ahmed Cereal Breeding Doc. Kansas State Dr. S. Cox 1/85

----------------------- FOOD LEGUMES~ = = = = = = = m e o c — c c c m e mmcm_—o-—--

11. SARAR, Bouazza Food Lequmes M.S. Washington State 1/86
(Agronomy)

12. KAMEL, HKohamed Food Lequmes Doc. Washington State Dr. f. Muehlbaver 3/82
(Breeding)

------------------------- FORAGES~ = = = = = - s s et c c t r c e e r e cccc e e === -

13. MATHAR, Mchamed Forage Agronomy Doc. University of Missouri Dc. E. Peters 8/80

14. ARIF, Abderrahman Forage Agroncmy Doc. University of Nebraska Dr. J. Stubbendieck 1/83

15. DERKAOUI, Mohamed Forage Breeding Doc. Cklahoma State Dr. J. Caddel 8,82



TABLE 4. (con’t)

NAME SPECIALTY DEGREE, WIVERSITY ADVISOR DEPARTURE
DATE
--------------------------- PLANT PROTECTION -~ = = = = = = = & - o e e e e e e e e =
15. LRALCUI, Saadia Entomology M.S. |University of Nebraska Dr. D. Keith 8/83
17. EL BOUHSSINI, Mustapha Entomol A.S5. Kansasg State Dr. G. Wilde 8/33
18. LYAMANI, Abderrahman Plant Pathology Doc. Iowa State Dr. D. McGee i/83
v (Mycoloay)
19. EL YAMANI, Mohamed Plant Patholcgy Doc. Iocwa State Dr. J. Hill 6/83
(Virology)
20. TOUF1Q, Zi Mostapha Plant pathology M.S. University of Minnesota Dr. R. Wilcoxen 8/83
21. TANSI, Abbes Weed Science M.S. Rancas State Dr. D. Regehr 8,82
---------------------------- SOIL SCIENCE~ = = = = = = - e e e e e m m e m e e = e = -
22. AZZAUI, Abdelmalek Soil Fertility M.S.  University of Missouri Dzr. R. Banson 1853
23. EL GHAROUS, Mohamed Soil Fertility M.S. Oklahoma State Dr. R. Westerman 1/83
24, EL MEJEHAD, Khalil Soil Fertility Doc. - University of Nebraska Dr. Don Sander 1/86
Dr. Gary Hergert
25. BOUZZA, Abderrahman Scil Management Doc. University of Nebraska Dr. G. Peterson 8,80
26.. TIKDIRENE, Ali Soil Management - Doc. Oklahoma State Dr. J. Crabtree 1/85

Doc. - Doctor of Sciencs



TABLE 5. INRA SHORT-TERM PARTICIPANT TRAINING SHOWING DISCIPLINE TRAINING SCHEDULE

1979~ 1980 1981 1982 1983 1984 1985 1586
JAJO JAJO JAJO JAJO JAJO JAJO JAJO JAJ
GRAIN STORAGE TECHNICIANS
HASSANE, J. (6/6/82-8/3/82) =
BRAHIM, J. (6/8/82-8/3/82) -
SOILS/FORAGE TECHNICIANS
GHAI, L. (10/13/83-4/30/84) b an a2 S T YN PV
MAHMAJ, A. (10/13/83-4/30/84) : S -
FIELD STATION MANAGERS (Tour of research stas)
BENEOUMT, M. (7,/20/85-8/23/85) -
BOUTFIRASS, M. (7/20/85-8/23/85) -
JELLOULI, A. (7/2C/85-8/23/85) -
SAMIR, M. (7,/20/85-8,23/85) -
ADMINISTRATORS (USDA Technical course 140-24)
*M. M. (7/24/85-9/1/85) ' RXXXX X
*RACHIQ, Z. (7/24/85-9/7/85) | XXXXX X
ZOUTTANE, E. (7/24,/85-9/1/85) XXXXX X

xx Intensive English training == Training outside Morocco ++ New on ptojecg



TABLE 5 (con’t)

1979 1980
JAJO JAJO

1985 19t
JAJO J?

FRO AG DATA ANALYSIS (ROME)

ZAGDOUNI, Larbi (6/11,/84-7/16/84)

BENATYA, Driss (6/11/84-7/16/84)
ALIOUIA, Farouk (6/11,/84-7/16/84)

CIMMYT TRAINING COURSE

JLIBENE, Mohamed-Wheat Breeding-iﬂ3/80—10/29/80 s
EL TAOUFIK, Mostapha-Wheat Path-2,23,80-10,20,/80 e
NSARELLAH, Nasserehag-Wheat Breed-2/15,/84-9/30,/84
CHERKAOUI, Mohamed-Corn Breed-1,1,/86-7/1,/36

ICARDA TRAINING COURSE IN CEREAL BREEDING

S technicians (adjoint techniques) in
cereal breeding (2/15/86-5,15,86)

1 1 1

i

*Station Centrale in Rabat

xx Intensive English training o='Training outside Morocco _
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TABLE 5 (con’t)

1979 1980 1981 1982 1983 1584 1985 1
JAJO JAJO JAJO JAJO JAJO JAJO JAJO J
INT'L PLANT PROTECTION CONGRESS
RELILI, Driss (8/3/79-8/15/79) - -

HAFRAOUI, Abderrahmzne (8/3/79-8/15/79) =
PROFESSIONAL DEVELOPMENT

BOUZZA, Abderrahmane (Soil Water Conservation
Workshop-5/18,/84-6/4,/34)

BERRADA, Abdelfettah (IPSNAT Cereal Modeling
Seminar-8,/7/84-8,/28/84)

BRAHLI, Azzedine (Int’l Weed Control Congress
4/2/84-4/6/84)

MAZHAR, Mohamed (Farming Systess Workshep at
ICARDA-12/8/84-12,/12/84) _

EL MOURID, Mohamed (SIMTAG Model)
1/15/86-2/15/86

OTHER

—

EZZAHRAOUY, Thami (CIHMYT & MIAC
-orientation - 8/15/84-9/6,84)

ELABDIDINE, Fatima Zine (Barley Disease control
at Montana State - 6/17/85-9/11/84)

+ Intensive English training == Training cutside Morocco



NAME DEGREE SPECIALTY

BRENGLE, Kenneth Ph.D. Soil Management

CAMPBELL, Arden Ph.D. Cereal Breeding

CROY, Lavoy Ph.D. Cereal Agronoay

HAMILTON, John B.S.,P.E. Agricultural Engineering

KEITH, Dave Ph.D. Entomology

PRIMOV, George Ph.D. Sociology

RAFSNIDER, Giles Ph.D. Agricultural Econcmics

REGEHR, Dave Ph.D. Weed Science

ROMMANN, Loren Ph.D. Forage Agronamyy

SMITH, E4 Ph.D. Cfereal Br

SOLTANPOUR, Parvis Ph.D. Soil Fertility, Soils Lab

SWANSON, Wally B.S. Mechanizaticn-Station
Development

WATTS, Darrell Ph.D. Team Leader-Water Management

CARTIER, Richard B.A. AMdministrative Officer

MULLEN, Matthew B.S. Facilities Operation &
Maintenance

RAFSNIDER, Jean M.S. Technical Reference Center

REGEHR, Judy M.A. Computer Centsr

SNYDER, John H.S. Soil Chemistry-

Lab Develogment

University of Nebraska
Iowa State University
Oklahoma State University
University of Nebraska
University of MNebraska
(sabbatical leave)

University of Missouri
University of Nebraska
Kansasg State University
Oklahoma State University
Cklahoma State University
Colorado State University
University of Nebraska

University of Nebraska
Local Hire

Consultant

Consultant
Short term consultant

Colorado State University
Iowa State University
Oklahoma State Universzity
International Harvester
University of Nebracka

University of Missouri
Colorado State University
Kansas State University
Oklahoma State University
Oklzhoma State University
Colorado State University
USAID Direct Hire-Morocco

University of Nebraska

Fluor Corporation
Peace Corps-Morocco

Oniversity of Denver

Kansas State University
Colorado State University

¢
4




Plant Fath™ 2 1.10 1

TABLE 7. MIAC STAFFING PATTERN SHCWING DISCIPLINE, TYPE OF SERVICE PROVIDED AND TIME PROVIDED FOR FACH DISCIPLINE.

Tecknical Asst. Long Term Participant Advisors Other Consultants
Number Persons Months Number Perscn Months Number Person Months
Piammed Actual Planned Actual Plamned Actual Planned Actual Planned Actual Plamned Actual

Proj.:No Proj.: No
Discipline Pay :Cost Pay :Cost
Discipline

ég] %i.(ﬁllaz

& 1zation 7
Ag Eng (Till) 1 61 15
Ag Equip main 1 49 47

Cereals 2 82 64 4 1.70 4
Agronomy

Breeding 2 .83 3
var. Sel. 2 67 58

Senior Breed 1 49 7

3 2.23: .T.

.83:

1.13

.30: .27

0
N

Farming Systems 1

Food Lequmes : 1 .27

o0
.
=
(=]
o

Forages 1 82 21 5 2.27 1

Plant Protection 49
Entomology 2.43 3

(1] (1] 20 o0
[y
[
> W
34 3
(1) *0 0 o0
*
=t
[~

Weed Science i 19 1 .37 b 3

Sccio-Economics 1* 49 11
Ag Econ
Sociologist 1= 49 22% H

|
|
1
*Additionzl local hire counterparts have also been hired by MIAC since INRA has not been able to provide them. 16/!9:11/1‘



TABLE 7. (con’t)

Technical Asst. Long Term Participant Advisors Other” Consuitants
: Numnber Persons Months Person Months Nunber Person Months
Plammed Actual Planned Actual Planned Actual Planned Actual Planned Actual Planned Actua
Proj.:No. Proj.:
Pay :Cost Pay
Soil Science
Fertility 3 91 52 1.23 2 13 oy H
Management 1 49 7 2.60 S: 1 3.00:
Water Management 1 2: 4 1.13:
Administration 22 = 2 11.20:
Team leader 3 103 83 H -
Admin Officer 1 49 19 : H
Train. Officer 1 6 : H
Adnin Advisory 3: .90:
Agron Dpt Heads 4 1.20:
Contract Amend S : 1.83
Project Dev 4-: 1.60
Research Link. e 1
USAID : 6
Sabbatical Scient. 4 1 48 7 H
Res Asst Collab. 4 1 48 22 :
Res Assoc-Lab Dev. 1 9 :




TABLE 7. (con’t)

Technical Asst. Long Term Participant Advisors Cther Consultants _
_ Number Persons Months «__Number Person Months Number Person m‘hh#
Planned Actual Planned Actual Planned Actual Pilanned Actual Planned Actual DPlanned Ac
Proj.:No Proj.:
Pay :Cost Pay

Local Hire Amer.

Fagc Op & Main 1 20 : ;
TRC 1 3.5 s s
Computer Center 1 9.5 : 3
Project 2sst 1 28 : :
Guesthouse Sup 2 10 s H
Staff Sec I i 5.5 : H
Lang. Tutor 1 9 : g
Adnin Tech 1 2 :
RIAC Board t 9 H
Scientific Panel 9:3 2.73:
Greenhouse Acrch | 1: .33:
Tech. Ref. Cent. 1: .27
Tot LT Tech Asst 925 : s
w/out loval hirze 449 H s
with loczl hire 536.5 2 s
Tot ST Tech Asst. 86: 33 174 32:19:

Tot Part Advisor 28 12.80 . :




TABLE 8. HIAC FIELD STAFF SHOWING DISCIPLINE, TIME ON PROJECT AND EXFECTED TERMINATION DATE

1960 1981 1982 1983 1984 1985 1986 1987
JAJOJAJOJAJOJAIJOIAIJOJIJAIJOIAIOJIAJTO

AG Engineering and Mechanization
Bamilton, J.

Swanson, W.(Mechanization & Station Development)
Cereals
Bray, B. (Agronomy)
Croy, L. (Agronomy - Physioloqy)
Campbell, A. (Variety Selection)
Finley, W. (Varisty Selection)
*Smith, E. (Breeding)
FORAGES
Rommmarm, Loren
PLANT PROTECTION
*Keith, D. (Entomology - sabbatical leave)
Regehr, D. (Weed Science)

vvvvvvv

*Stationed in Rabat +Time spent an Project

== Project additional time on Project.



TABLE 8. {con’t)

1980 1981 1982 1983 1984 1985 19g6 1987
JAJOJAJOJAIJOJAIJOJIAIOIAIOIAIOIATO

SOCIO-ECONGMIC
Primov, G. (Sociology)
Rafsnider, G. (Agricultural Economics)
SOIL SCIENCE
Soltanpour, P. (Fertility)
Taliyrand, H. (Fertility)
Troeh, F. (Fertility)
Brengle, K. (Management)
TEAM LEADER, ADMINISTRATION
Bertramscon, R. (Team Leader)
Cartier, R. (Administrative Officer)
Scott, G. (Interiz Teasm Leader, Training Manager)
Watts, D. (Team Leader - Water Management)

Tt i ar———
S e——
et ——
FEENE VN TEY
L aRaas e tENTEREGEEE N Y
- e———
 mnmnanas
A ae——
-

+Time spent on Project ==Projected cditional time on Project;



TABLE 9, VISITS TO MOROCCO BY GRADUATE CANDIDATES ADVISORS SHOWING NAMES, HOME
UNIVERSITIES AND DATES OF VISITS

Advisor Visits

Date of
Part., First Second Third

Participant Advisor Return Visit visit  visit
EL MOURID, M. I.C. Anderson 8,85 3/85 3/86

Iowa State University
OUASSOU, A. J. Schmidt 10,85 4/83

University of Nebraska
KAMEL, M. F. Muehlbauer 3/85 5/83

Washington State University
MPZAR, M. ' E. Peters 11,83 11,83 2,35 1/86

University of Missouri
DERKAOUI, M. J. Caddell 10,85 2/85

Oklahoma State University
ARIF, A. J. Stubbendieck 2/86 2/85

University of Nebraska
LYAMANI, A, D. McGee 8/85 5/84 4/86

Iowa State University
EL YAMANI, M. J. Hill 12,85 4/84

Iowa State University
BOUZZA, A. G. Peterson 3/83 3/83 3/84 4/85

University of Nebraska



—
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TABLE 10. SUMMARY OF PROJECT CONSULTANT AND PARTICIPANT ADVISORY VISITS 1983-31 MARCH 1986
1983 1984 1985 1986 Totals

Pact. Project Part. Project Part. Project Part. Project Part. Project
Discipline Advisor Consultant Advisor Consultant Advisor Consultant Advisor Comsultant Advisors Consultz:
No. Days No. Days No. Days No. Days No, Days No. Days No. Days No. Days No. Days Neo. D
Cereal Agronomy — - - - 1 14 1 4 2 27 - - 1 11 - - 5 52 1 '
Cereal Breeding 1 15 - - - - - - 1 10 1 11 - - - - 2 25 1 :
Porage Crops 1 14 - - = - - - 3 a4 - - 1 13 - - 5 68 - .
Food Legqumes 1 8 - - - - - - - - - - - - - - - - - -
Soil Manag. 2 38 1 28 1 14 - - 2 28 -~ - - - - - S 80 2 ¢
Plant Pathology - - 1 11 2 33 - - - - - - - - 4 -4 4 - - -
Entomoloqy 1 17 - - 3 41 2 36 1 315 1 15 - - - - 5 73 3 /
Soil Fertility - - - - i i5 - - - - - - - - 1 12 1 15 1 b
- kgri. Eng. - - - - - - 1 19 - - - S — - 3 37 - - 4 g
Totals 6 92 2 35 8 117 4 83 9 121 2 26 2 24 4 49 23 313 1z T




TABLE 11. SUMMARY OF CONSULTANT VISITS SHOWING DISCIPLINE AND LENGTH OF VISIT
{through March 31, 1986)

PROJ  TOTAL TOTAL
DISCIPLINE 1980 1961 1982 1963 1584 1985 1986 1986% VISIT DAYS#*#

Ag Eng. (Tillage

& Mechanization) 1 1 3 2 3 2 12 120 (150)
Cereal Agronomy 1 3 2 1 7 37
Cereal Breeding 1 2 2 2 7 53 (89)
Farning Systems 2 1 1 4 18 (33)
Food legumes 1 1 8
Forages 1 1 3 1 3 9 80 (125)
Er.tomology 1 5 3 2 11 121 (151)
Plant Fathology : 1 1 7 44 (89)
Weed Science 1 i 2 25
Socio-Economics -3 2 3 7 44 (89)
Soil Fertility 1 1 3 1 2 8 76 (106)
Soil Management 2 1 3 1 3 1 11 170 (185)
Vater Managemznt 1 b | 2 1 1 7 67 (82)
Administration 4 4 4 9 12 14 1 2 50 504 (534)
USAID P 4 6 22
Computer Center 1 1 (15)
Technical Ref Cent 1 1 8
HMIAC Board 9 9 63
Scientific Panel 6 6 2 104
Greenhouses 1 1 2 10 (25)
omL 6 8 v 20 4~ 4 22 24 174 1630 (1990)

*Additional consultant visits projected as based on 1985-86 Workplan.
**Total in ( ) includes days for corisultants projected for remainder of 1986.



TABLE 12. CONSULTANT VISIT LIST SHOWING CONSULTANT NAMZ, DISCIPLINE, HOME ORGANIZATION AND LENGTH OF VISIT
TO PROIECT (Through March 31, 1986)

YEAR NAME ORGANIZATION DISCIPLINE DATES OF TRAVEL £ DAYS § DAYS/YEAR
1980 Hamway, D.G. Univ. of Nebraska Asinistrative March 12-26 15
Hanway, D.G. Univ. of Nebraska Administrative May 18-31 14
Banway, D.G. Univ. of Nebraska Adsinistrative September 22-October 4 13
Hanway, D.G. Univ. of Nebraska Admiristrative November 15-27 13
@Silleto, Tom Univ. of Nebraska Ag Eng & Mech - March 12-27 15
éwatts, D.G. Univ. of Nebraska Water Management March 12-27 15
1981 Hamway, D.G. Univ. of Nebraska Administrative January 30-February 11 13
Hanway, D.G. Univ. of Nebraska Administrative July 17-Auqust 11 26
Harmay, D.G. Univ. of Nebraska Administrative October 24-November 7 15
Schulze, Larry Univ. of Nebraska Administrative December 4-19 16
€Hergert, Gary Univ. of Nebraska Soil Fertility December 4-19 16
Dickey, Elbert Univ. of Nebraska Soil Managemen’ October 24-November 7 15
Fenster, Charles Univ. of Nebraska Soil Management October 24-November 14 - 22
Watts, D.G. Univ. of Nebraska Water Management December 4-19 16
139
1982 rrancis, Charles Univ. of Nebraska Administrative GOctober 6-17 12
Banway, D.G. Univ. of Nebraska Administrative Jamiary 3-9 7
Banwvay, D.G. Univ, of Nabraska Ac=inistrative February 16-27 12
Kleis, R.W. Univ. of Nebraska . Administrative Jarrzary 3-9 7
Leubs, R.E. Private Consultant Cereal Agronomy Decesbar 2-20 19
Troeh, Fred Iowa State Univ. Scil Fertility May 19-June 2 15
Fenster, Charles Univ. of Nebraska Soil Maragesent May 8-22 15
Watts, D.G. Univ. of Nebraska Water Management May 5-22 18
Strizke, J.r. Oklahoma State Univ. Weed Science April 4-17 14



YEAR NRME CRGANIZATION DISCIPLINE DATES OF TRAVEL § DAYS $# DAYS/YZAR
1983 Arnold, Roy Univ. of Nebraska Administrative March 28-April 2 6
Prancis, Charles Univ. of Nebraska Administrative March 27-April 6 11
Mueller, Carl Univ. of Nebraska Administrative April 3-2pril 7 S
Kolmer, Lee Iowa State Univ, Administrative March 28-April 2 6
Kleis, R.W. Univ. of Nebraska Administrative Auqust 13-August 16 4
Brown, Tom Univ. of Misscuri Administrative November 17-28 12
' (Project Dev..)

Francis, Charles Univ. of Nebraska Administrative November 17-24 12
(Project Dev.)

McKinsey, Wendell MIAC Administrative Novesber 17-28 12
(Project Dev.)

Withee, Van Ransas State Univ. Administrative Novenber 17-28 12
{Project Dev.)

Evans, Conrad Oklahcma State Univ., Agq Pech Jamuary 22-February 5 15
*Schmidt, John Univ. of Nebraska Cereal Breeding April 19-May 3 3
*Keith, Dave Univ. of Nebraska Entormology April 7-23 17
*Muehlbzuer, Fred Washington State U Food Legumes May 21-May 28 8
*Peters, E.J. Univ. of Misscuri Forages Noveaber 18-December 1 14

Singleton, Larry Cklazhoma State Univ. Plant Pathology April 6-16 11

Fenster, Charles Univ. of Nebraska Soil Management Cctober 6~-November 2 28
*Peterson, Gary Univ. of Nebraska Scil Kanagement Karch 5-23 19
*Sander, Don Univ. of Nebraska Soil Management March 5-23 19
@Furtick, Bill USAID April 20-22, Eay 2-5 6
@Voth, Lee USAID April 20-22 3



2 rb\

YE2R NAME ORGANIZATION DISCIPLINE DATES OF TRAVEL # DAYS § DAYS/YEAR

1964 Frank, Ken Univ. of Nebraska Administrative September 23-October 6 14
Kleis, R.W. tniv. of Nebraska Administrative September 2-6 5
Pfander, Bill Univ. of Nebraska Administrative September 26-28 3
Miller, William Univ. of Nebraska MAdministrative Novesmber 30-December 8 9

(Admin. Advis. Com)
Omtvedt, I.T. Univ. of Nebraska Administrative November 30-December 8 9
. (Admin. Advis. Com)
Pesek, John Iowa State Univ. Administrative November 30-December 8 9
(Admin. Advis. Com)
Bigbee, Dan Univ. of Nebraska Administrative February 25-March 3 8
(Contract Amend.)
Kolmer, Lee Iowa State Univ. Administrative February 25-March 7 12
(Contract Amend.)
Kleis, R.W. Univ. of Nebraska Administrative February 25-March 7 12
, (Contract Amend.)
- McKinsey, Wendell MIAC Administrative February 25-March 7 12
(Contract Azend.)
Eamilton, John Private Consultant Ag. Eng & Mech. November 23-December 1 9
(Racruiting)
Swailow, Clarence Kansas State Univ. Ag. BEng. & Mech. Pebruary 17-March 6 19
Thierstein, G.E. ICRISAT Ag. Eng. & Mech. September 21-Cctober 7 17
(Recruiting)
Croy, Lavoy Oklzhoma State Univ. Cereal Agronomy March §8-19 12
: (Recruiting)
Ritchie, Joe Hichigan State Univ. Cereal Agronomy April 12-15 4
*Waldren, Richard Univ. of Nebraska Cereal Rgronomy March 28-april 10 14
Campbell, Arden Iowa State Univ. Cereal Breeding March 8-18 11
(Recruiting)
Saith, Bd Oklahoma State Univ. Cereal Breeding Ray 12-23 12
{Recruiting)



YEAR NAME ORGANIZATION DISCIPLINE DATES OF TRAVEL § DAYS § DAYS/YEAR
1984 roster, John Purdue Entomology April 22-may 6 15
Ratchett, Jim Ransas State-USDA Entomology April 22-May 6 15
*Keith, Dave Univ. of Nebraska Entomology April 22-May 6 15
*Keith, Dave Univ. of Nebraska Entomology December 27-~Jamuary 6 11
*Wilde, Gerald Kansas State Univ. Entomology April 22-May 6 15
€Cooper, Peter ICARDA Farming Systems May 16-19 4
Cooper, Peter ICARDA Farming Systems December 15-19 5
Romrann, Loren Oklzhoma State Univ. Forages Karch 8-19 12
{Recruiting)
*Hill, John Iowa State Univ. Plant Pathology April 22-May 6 15
*McGee, Dennis Iowa State Univ. Plant Pathology May 22-June § ie
@Goldsworthy, Peter ICARDA Research Linkages May 16-19 4
Craven, Kathryn Private consultant Socio—-economics July 9-12 4
' (Recruiting)
Primov, George Univ. of Misscuri Socio-economics February 21-March 4 i3
(Recruiting) '
Rafsnider, Giles Colo. St. - ERS Socio-econcmics November 23-December 1 9
(Recruiting)
*Hanson, Roger Univ. cf Missouri Soil Pertility March 8-17 10
(Recruiting)
Soltanpour Colorado State Univ. Soil Fertility September 23-30 8
(Recruiting)
*Westerman, Robert Oklahoma State Univ. Soil *Pertility March 28-April 11 15
*Peterson, Gary Univ. of Nebraska Scil Management March 28-April 10 14
@Grayzel, John USATD October 2-8 .
@Papendick, Robert USAID October 15-16 2
@Parr, Jim USAID October 15-16 2
@Saxton, Keith USAID October 15-16 2
8Gilley, Jim Univ. of Nebraska Water Management Hay 7-14 8
€Martin, Derrel Univ. of Nebraska Water Management October 10-i7 8
*Regehr, Dave Kansas State Univ., weed Science March 8-18 i1
(Recruiting)



i
/
YEAR NAME ORGANIZATION DISCIPLINE DATES OF TRAVEL $# DAYS # DAYS/YEAR
1985 eabbott, Bil} Oklahoma'State Univ. Administrative Jxuary 14-17 4
Bigbee, Dan Univ. cf Nebraska Adninistrative February 4-23 20
Bigbe=, Dan Univ. of Nebraska Administrative November 8-27 20
Browning, Charles Oklahoma State Univ. Administrative April 18-24 7
Frank, Ken Univ. of Nebraska Administrative Septeisber 20-25 6
Furgason, Robert Univ. of Nebraska Administrative April 18-24 7
8Ketchun, Edwin Okla. State (regent) Administrative January 14--17 4
HMcKinsey, Wendell MIAC Administrative November 12-21 10
Ham, George Kansas State Univ. Administrative March 29-April 6 9
(Agron. Dept. Heads)
Nelson, Darrell Univ. of Nebraska Administrative March 29-April § 9
(Agron. Dept. Heads) .
Santelman, Paul Oklahoma State Univ. Administrative March 29-April 6 9
(Agron. Dept. Beads)
Volk, Bob Univ. of Misscuri Administrative March 29-April 6 9
(AMgron. Dept. Beads)
Vollmar, Glen Univ. of Nebraska Administrative November 13-19 7
Wright, W.C. Oklahoma State Univ. Administrative September 6-17 12
@Bachmayor, Johann Germany Ag. Eng. & Mech May 30-June 2 4
€Betzwar, Herner Germany ! Ag. Eng. & Mech Hay 30-June 2 4
*Anderson, I.C. Iowa State Univ. Cereal Agronoay March 15-31 17
*Minor, Harry Univ. ofiMissouri Cereal Agroncmy Jaruary 5-14 10
*Cox, Stan Kansas Sgate Univ, Cereal Breeding April 18-27 10
Saith, Ed CklahomalState Univ. Cereal Breeding April 18-28 11
@lampbell Jack Univ. of:Mebraska Entomology October 20-22 3
Hatchett, Jim Ransas Sfate-USDA Entomology Jamuary 9-23 15
tWilde, Gerald Kansas State Univ. Entomology March 22-aApril 5 15
Bumpal, Don Private consultant Farming Systems April 10-18 9



AN

YEAR NAME ORGANIZATION DISCIPLINE DATES OF TRAVEL $ DAYS $ DAYS/YEAR
1985 +*Caddel, John Cklahcma State Univ. Forages February 16-March 2 15
*Peters, E.J. Univ. of Missouri Forages February 15-March 4 18
*Stubbendieck, Jim Univ. of Nebraska Forages February 16-23 8
Volesky, - Jerry Private consultant Greenhouse Arch. February 6-February 15 10
@Cooper, Peter ICARDA Scieatific Panel Jaruary 27-February 2 7
Fisher, Tony CSIRO Scientific Parel January 27-February 2 7
éKxlatt, Arthur CIMMYT Scientific Panel January 27-February 2 7
Osman, Ahmed ACSAD Scientific Panel Jamuary 27-February 2 7
Quick, James Colorado State Univ. Scientific Panel January 27-February 2 7
Smika, Darryl ARS—Colorado Scientific Panel January 27-February 2 7
Miller, William Univ. of Nebraska Socio-economics November 29-December 7 9
Nordbloa, Tom ICARDA Socio~economics Novesber 29-December 7 9
Brengle, Ken Private Consultant Soil Management July i9-28 i0

(Recruiting)

*Peterson, Gary Colorado State Univ. Scil Management April 6-19 14
*Sander, Don Univ. of Nebraska Soil Management April 6-19 14
Jizba, Richard Univ. of Nebraska Tech. Ref. Center October 5-12 8
@Stewart, Ian Univ. Calif. Davis Water Management March 31-April 1 2



S

YEAR NAME ORGANIZATION DISCIPLINE DATES OF TRAVEL § DAYS §# DAYS/YFAR
1986 Schulze, Larry Univ.- of Nebraska Administrative January 28-February 15 19

Bell, R.D. NIAE, Great Britain Ag. Eng. & Mech. January 6-16

Splinter, Bill Univ. of Nebraska Mg. Eng. & Mech. January 4-16 13

Thierstein, G.E. Kansas State Univ. Ag. Eng. & Mech. January 4-16 i3

*Anderson, I.C. Iowa State Univ. Cereal Agronomy March 22-April 1 11

*Peters, E.J. Univ. of Missouri Forages January 24-February 5 13

@éArncld, Roy Univ. of Nebraska MIAC Board February 16-22 7

€Browning, Charles Oklahoma State Univ. MIAC Board Februaiy 16-22 7

€Rolmer, Lee Iowa State Univ. MIAC Board February 16-22 7

€Larson, Verson Kansas State Univ. MIAC Board February 16-22 7

€McKinsey, Wendell MIAC MIAC Board February 16-22 7

eMitchell, Roger Univ. of Missouri MIAC Board February 16-22 7

éNolan, Mike Univ. of Missouri MIAC Board February 16-22 7

€scott, J.T. Iowa State Univ. MIAC Board February 16-22 7

@Vollmar, Gien Univ. of Nebraska MIAC Board Febrvary 16-22 7

Cocper, Peter ICARDA Scientific Panel March 8-15 8

FPisher, CSIRO Scientific Panel March 8-15 8

€Klatt, Arthur CLMETYT Scientific Panel March ,8-15 8

Osman, Ahmed ACSAD Scieritific Panel ‘March 8-15 8

Quick, James Ccloraho State Univ. sScientific Panel March 8-15 15

Smika, Darryl ARS-Colcerado Scientific Panel March 8-15 15

Hanson, Roger Univ. pf Missouri Soil Fertility February 25-March 8 12
---------- —AT

*Participant Advisor

énpn—-project funding

GRAND TOTAL § DAYS

_1630



TABLE 13. INRA-MIAC STAFT LIST SHOWING NAME, DEGREE, DISCIPLINE AND LOCATION
NAME DEGREE SPECIALTY LOCATION
--------- AGRICULTURAL ENGINEERING AND MECHANIZATION = = = « = = = = =
BAHRI, Abdeljabar Ing. d’application Agricultural Pnginsering Settat
BAMILTON, John B.5.,P.E. Agricultural Engineering Settat
MULLEN, Hattew B.S. Pacilities Operation & Bettat
Maintenance
SWANSON, Wally B.S. Mechanization-Stacion Settat
Davelopment
------------------ CEREALS = = = = - 0 e e e m e e e = =
BOUCHOUTROUCH, Mustapha (M.S.) Cereal Agroncmy Esttat
CROY, ' Lavoy Ph.D. Cereal Agronoamy Settat
EL MOURID, Mohamed (Doc.) Cereal Agrcnomy Settat
(Physiology)
RACEMI, Mouloud (Doc.) Cereal Agronomy Colorado State
(Cropping Bystems) (return 6,/08)
KARROU, Mohamed (M.5.) Cezeal 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)
MERGOUM, Mohamed (Doc.) Cereal Breeding Colorado State
(return 6/88)
NSARELLAH, Nasserlehag (Doc.) Careal Breeding North Dakota
(return 6,88
OUASSOU, Abdellah (Doc.) Cereal Breeding Rebat
SELMANI, Abdellaziz (Doc.) Cereal Breeding Kansas State
(corn) (return 6,88)
SMITH, EAQ Ph.D Cereal Breeding Rabat
----------------- FOOD LEGUMES = = = = = = o e e e e e e o = = =
SARAR, Mchamed (M.S) Food Legunes Washington State
- (Agronomydem e . - {return 1/88)
KAMEL, Mohamed (Doc. ) Food Legumes Settat
(Breeding)
------------------ FORAGES = = = = = & o e e e e e m e oo -
MAZHAR, Mohamed (Doc.) Forage Agronomy Settat
ROMMANN, Loren (Ph.D.) Forage Agronomy Settat
ARIF, Abderrahman (Doc.) Forage Agronomy Univ. of Nebraska
(return 2/86)
DERKAOUT, HKohamed (Doc.) Forage Breeding Settat

( ) Jenotes degree in process

Doc. = Doctor of Science

@



NAME

DEGREE

BPECIALTY

LOCATION

EL BOUHSSINI, Mustapha (M.S.) Entomology Settat
KEITH, Dave Ph.D. Entomology (sabbatical) Rabat
LEALOUI, Saadia (M.5.) Entomology Settat
LYAMANI, Abderrahman (Doc. ) Plant Pathology Settat
{(Mycology)
EL YAMANI, Mohamed (poc.) Plant Pathclogy Settat
(Virology)
TOUFIG, El Mostapha (M.8.) Plant Pathology Settat
EL BRAHLI, Azzedine Ing, d’etat Weed Science Bettat
REGEHR, Dave Ph.D. Weed Science Settat
TANJI, Abbes (M.8.) Weed Science Settat
------------- SOCIO—ECGJOHICSECTIQJ—--------------
HAMIDA, Mustapha M.S. Research Associate in Settat
Agricultural Economics
RAFSNIDER, Giles Ph.D. Agricultural Economics Settat
HERZENNI, Ahmed K.S. Sociology Settat
RIDDLE, Richnrd (Ph.D.) Sociology Rabat
SAID, Ismai} B.S. Reseazch Associate in Settat
_ Sociology (leaving this summer)
PRIMOV, Geo:ige Ph.D. Sociology Settat
il R R SOIL SCIENCE =~ = = = = o o e e e e e e = o
SNYDER, John M.S. Soil Chemistry-Lab Settat
: Development
AZZAOUI, Abdelmalek (M.S.) Soil Fertility Settat
EL HAROUS, Mohamed (M.8.) Soil Fertility Sattat
EL MEJEHAD, Khalil (Doc.) Soil Fertility Univ. of Nebraska
(return 6/88)
SOLTANPOUR, Parvis Ph.D, Soil Pertility, Seitat
Soils Lab
BOUZZA, Abderrahman (Doc.) Soil Management Settat
BRENGLE, Kenneth Ph.D. Soil Management Settat
TIKDIRENE, Ali (Doc.) Soil Munagement Oklahoms State
—_ o - {:eturn 6,88)
----------- ADMINISTRATICNN\DSUPPORTSWF-------------
CARTIER, Richard B.A. MIAC Admin. Officer Settat
RAFSNIDER, Jean M.A. Technical Reference Center Ssttat
REGEHR, Judy M.A. Computer Center Settat
WATTS, Darrell Ph.D. Team Leader-Water Settat
Manzgerent
ZOUTTANE, El Madani Ing. d’etat INRA Regional Director, Settat

Director of Center

() denotes degree in process

KV



TABLE 14. SUMMARY OF INRA-MIAC STAFF SHOWING DISCIPLINES, NUMBER OF STAFF AND ACADYMIC DEGREY

INRA (No.)

MIAC (No.)
Candidate Candidate
Doc. Science M.S.
Discipline Ph.D, Other On In ca In Other
Project U.s. Proje u.s.
Agronomy
Cereal Agronomy 1 - 1 1 2 -
Cereal Breeding 2 - 1 5 - -
Food Lequmes - - 1 - - i
Forage Agroncay 1 - 2 - - -
Forage Breeding - - 1 - - -
Soil Science
Soil Fertility 1 - - 1 2 -
Soil Chemistry (Lab) - 1n.s. - - - -
Soil Management 1 - 1 1 - -




\p\()\

TABLE 14. (con't)

MIAC (No.) INRA (No.)
Candidate Candidate
Doc. Science M.S.
Discipline Ph.D. Other On In On In Other
Project U.s. Project U.S.
Plant Protection
Entomology 1 (sabbatical) - - 2 -
Plant Pathology - 2 - 1 -
Weed Science 1 - - 1 - 1n.S.
Agricultural Enginearing
Agri. Eng. & Mechanization 1 1 P.E. - - - - 1 8.8.
1 B.S.
Facilities Maintenance - 1 B.S. - - - -
Socio~-Econamics
Agricultural Economics 1 1nM.8. (L) - - - -
Sociology 1 1 N.S. (RA) - - - -
2 B.S. (L)

(L) = Local Hire
(RA) = Research Associate



TABLE 15. INRA-MIAC FIELD STAFF SHOWING NAME, DISCIPLINE AND TIAE ON TEE PROJECT

1980 1981 1922 1983 l19e4 1985 1986
JAJOJAJOJAJOJAJIJOJIAIOIAIOJIAJTO

AG ENGINEERING AND MECHANIZATION

?Bahiri,A. -
€Hanmilton, J. S
@Swanson, W.(Mechanization & Station Development) e
CERRALS = e e e e eeeememeccc e e e e ==
€Bray, B. (Agronomy) HAHHHHHHHHHHHHHEEE
#Bouchoutrouch, M. (Agronomy)  aaa s o e ey o o
?Boutfirass, M. (Agronomy) ._ HHHE
@cFoy, L. (Agronomy - Physiology)l -
§E2! Mourid, M.(Agronomy - Physio ) -
#Karrou, M. (Agronomy) :  Eaama sy
?0ubaha, L. (Agronosmy) A
@Campbell, A. (Variety Selection) -
@Pinley, W. (Variety Selection)  maa s o S e N o 3
*+jOuassou, A. (Breeding) A
*@Saith , E. (Breeding) e

*Stationed in Rabat. ? INRA Staff(non-participant) §RINRA staff (Participant) eMIAC staff



TABLE 15. (con’t)

1986 1981 1582 1983 1984 1985 1936
JAJOJAJOJASOJAJOJIAJOJIARAJIOJIAJO

fO0D LEGUMES
$KAMEL, M. (breeding) -

PORARGES | e ee s, s s s s s T S TS s
#ARIF, A. (Agronomy) +
§MAZHAR, M. (Agronoxy) FENTURETTTETEE SN oY
EROMMANN, Loren {(Agronomy) -
FDERRAOUI, M. (Breeding) S Aaas

PLANT PROTECTICN - - - - = = — == E I -
3L EOURSSINI, H. (Entcmology) . S
$LHALOUY, S. (Entomology) A Raans
*@REITH, D. (Entomology - sabbati leave) -
$EL. YAMANI, M. (Plant Pathology - Virology) 4
SLYAMENI, A. (Plant Pathology - Mycology) HH
$TOUTIQ, E. (Plant Pathology) -+

*Stationed In Rabat ?INRA staff (non-participant) ¥INRA staff (participant) OMIAC staff



TABLE 15. (con’t)

1980 1981 1982 1983 1984 1985 1986
JAJOJAJOJAJOJAJOJIAIJOIJAITIOJIAJO

PLANT PROTECTION (CONT.)

7EL BRAHLI, A. (Weed Science) A

€REGEHR, D. (Weed Science) e e

F#TANJI, A. (Weed Science) -
SOCIO-ECONOMIC =~ e e e e e e et e e e e e e e e e e e mm e — -

$HMIDA, M. (Agricultural Economics) -

E@RAFSNIDER, G. (Agricultural Economics) -

SHERZENNI, A. (Sociology) e

@PRIMOV, G. (Sociology) -

$SAID, I. (Sociology) -
SOIL SCIENCE =~ e e e e e s e e e e e e e e o e m e e — e mmm

*AZZAOUT, A. (Fertility)  anan

#EL GHAROUS, M. (Fertility) -

$EL MEJAHED, K. (Fertility) e

@SCLTANPOUR, P. (Fertility) S

@TALLYRAND, H. (rertility) RN NwEY

@TROEH, F. (Fertility) A

?INRA staff (non-participant) #INRA staff (participant) @MIAC staff $MIAC local hire



)
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TABLE 15. (con’t)

1980 1961 1982 1983 1964 1985 1966
JAJOJAJOJAJOJAJOJAJIJOJIASOJIAJO

SOIL SCIENCE (CONT.)

#BERRADA, A. (Management) T
#BOUZ2A, A. (Management) m e e e XY
€BRENGLE, K. (Management) -

TEAM LEACER, ADMINISTRATICN @ e ;e c e e c e e ccm e m e cm e m e e e e e e - - = - ——— - -
@BERTRAMSON, R. (Team Leader) -
@CARTIER, R. (Administrative Officer)  aas o T YN
@sCoTT, G. (Interim Team Leader, 'Training A mm s o

Manager)

@ATTS, D. (Team Leader - Water Ihnagement) e e e e e N T T
?ZOUTIANE, E. (Director, Aridoculkure Center) i
7INRA staff (non-participant) ¥INRA staff (participant) E€MIAC staff



APPENDIX L

PROJECTIONS BY MIAC STAFF OF TIME REQUIRED TO ACHIEVE
RFESULTS AND EXPECTED IMPACT ON MOROCCAN AGRICULTURE
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APPENDIX L. PROJECTIONS BY NIAC STAFF OF TINE REQUIRED 70 ACHIXVE
’ RESULTS AD EXPECTED IMPACT ON NOROCCAN AGRICULTURE

Table 1. Projected Time Table for Development of Agricuitural
Economics 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 Agronosty
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
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Table 3. PROJECTED TIME TABLE FOR DEVELOPMENT OF NIW PLANT VARIETIES

/ Q/l,"

Enpﬁctod‘ Stege of Developaent?
Description of Resezrch Benefit! .
1926 1987 1996 1989 1980 - 1991 1992 1993 1994 1994 1996 1997
1. “Eranple —~ Barlev Varioty X 103 a_b abec bec bcd cd [
CEREM. BRETDING
2. HESSIAN FLY RESISTART
VARIETIES OF CREAD WHEAT 15-20% . abj ebj ebj abdb) bdyj bdajk bdejk Bdejk tdelh hiejk  biejk  bdeil
AND DURUM LHEAT , .
3. DROUGHT TOLERRNT VARIETIES OF 10-25% abj abj abj abd ) bdegjk bdajk bdejk bdalk biejk Bdejk Bdeik  bdefk
BARLEY, BREAD SEAT, AND
DUALR $HEAT WITH RESISTANCE
TO PREVALENTY DISTASES AND
HESSIAN FLY
Q.
PATHOLOGY
S. DETERMWINC EFFECT OF DISEASES SUPPCRT | ab? adbf ab? abf bLegh bgh bgh
ON CROP YIELDS
........................ b e e e e e e e e et e et m e e e m e e e, E e, .-, — .- .o m-—.————— -
8. IDEWNTIFY DISCASE RESISTAXCE 20 a b ab ab ab bog bg bg bg bg bg bg bg
GENOTYFES AD IRCORPORATE
INTO YARIETY DEYELOPIMENT )
(CEREALS AND EDIBLE LEGIWIS3) L
7.
FOOD LEGU™ES
8. IDENTIFY WINTER CHICX PER 100 abc abchabehobeehl obcehi teehi beehi bce it bcalitbecelbeef beel
VARIETIES WITH DISEASE
RESISTANCE ;
9. DEVELOPE ADAPTED VARIETIES OF 30 abf ab? abf bcghbcgh bedsh bedgh bedgh bedgh  bedgh  bedgh  bedgh

FOOD LEGUMES, &%D PRODUCTION

SYSIENS

1
Icapacted increase in yibld/ha or describe with com 2nts if not applicabls.
2p = participant training on staticn; b = on-station rescarch; c = on-farm trial reseerch; d = cn-fare test or verificstion:
e = expected public relcase or zdeption; ¢ = Conter development sectivitles; g = Moroccans assume supervisor roloe; & = eatonsion training;
i = axtonsion dissemination; ] = forming cooperetive variety dovelopment program among breoders, entomologists, ard pathologlsts;

R = seed multiplication

COMMENT: These time tables for cereals are the most optimistic I can coms up with. Based on what 1ittle eaperlence T have herc,
I think {t would not be out of line to double them.

i ' uraent
new Arcilable Do

t



Teble 4. PROITCTED TIMC TABLE £0R DEVELOPHEMT OF CEREAL AGROMNOMY PROGRAM

]
Expected | Stage of Developmant?
Description of Research Benefli! - .
19686 1997 1900 1909 1590 1991 1992 1963 19¢8 199% 1996 1997

1. "Zasxple — Barley Variety X 10% ahb abec be bed cd e
2. WHEAT PRODUCTION SYSTEMS °

FOR IMPROVED GRAIR AND 50 abc ubcde abede abcdeh abedehl bedehl bedehi bedeht bedohi bedehi bedehi  bedehd

FORAGE YIELDS? . i 9 9
3. RARLEY PRODUCTION SYSTEMS FOR 50 abec abcde abede abcdeh abedeg bedehd

IMPROVED GRAIN & FORAGE YIELOSY i L g
4, CORS! PRCOUCTION SYSTEMR FOR (1] . ab fbe beceh beohl beakf beeghd

IXFROVED GRAIN & FORAGE 7TiIfLUS
5., IPMPROVE TILLAGE AND 2OTATION 20 ab ab ab bce bcaeah beehl beahi Beahi  beehi beelvi beohl . beehi

SYSTEMS FOR WHEAT PRODUCTION g g 9 g g g
6. EVRLUATE CLIMATE-YIELD 20 ab ab ab ab abehs chlbehlbeh!bohibahlboh!behl

RELATIONSHIPS FOR MOUFLING L
YIELD POTENTIALS

- Em e G e A Er Ve M R e Ee mn e m am e e e e A e e e e w4 e mm e e e e e e e S M M Em e e a e & S M m e A A e A e e S e e e e = e -

7. PHYSIOLOGY OF WATER & HITROGER 10 : bf bf 1 bt b b be 5e be be be
USE FOR INPROVED VARIETY OEV.5
§. DEIVELOPAEMT OF LAGS, RESEARCH SUPPORT f r r r ¢ r
STATIOM, GREENHOUSES, OFFICES :
_____ s L S Sy i g g
9.
10.

IEnpected Increase in ylield/ba or describe with cimants 1f not -ppllcable.

25 = participent training on station; b = on-statfion resesrch; ¢ = on~farm trianl recasreh; ¢ = on-fara test or verification;
o = expected public rolease or adaption; f = Genter dosalopment activities; g = Foroccans azsuee supervisor roles; h = entension training:
{f = extension disscainetion

3lnurch wil be modi?ied to inzlude now machined daveloped by Engimnosrs, naw varletles, ond fertility rocomncndations

A(seme a3 for vheat above) }

Stiers genotypes vhich are identifled will ba lncorporaeed in breading progrer for verlety develepeant

MOTE: Research ag described {5 very arbiticus erd will be difficuit to accorplish In tiae allocnted. Research under best of conditiomn takes about

u given peount of time (i.e¢. o new variety-10-12 yeorsj end 1t ls difficull to specd this up much. Only hope is adaptation of resenrch from
other localities to Morocco.

. ':-,_.“_,@ tq Mig})?@













