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II. RECOMMENDATIONS

USAID/Rabat recommends that:

A. The NE Bureau authorize a grant of $4,500,000 as the U. S. contribution

c.

to total costs of a 5-~year project entitled Dryland Agriculture Applied
Research. The purpose of the project is to establish an applied
agronomic research program and train Moroccan staff to operate the
program on a permanent basis and tramnsmit the results to farmers. A
corollary to the agronomic research program will be a socio-economic
research activity which will examine the behavior of the dryland farmers
and thus provide a sound basis for extension of the technology to be
developed. The goal of the project is to increase food and food crop
production in the rainfed areas, beginning in the semi-arid regions.

The MidAmerica Internmational Consortium (MIAC) will be selected as

contractor for the project. MIAC was selected through open competition
to conduct the feasibility study for the project with the understanding
that it might be called upon to implement the project. MIAC is fully
aware of the problems to be addressed; MIAC has a good understanding
of the Moroccan setting and some MIAC staff have developed an effective
working relationship with the Moroccan sacial scientists who will be
conducting the soclo-economic research. USAID believes that project
implementation would benefit greatlv by the selection of MIAC as a
contractor.

The NE Bureau authorize a waiver of the host-country contracting
requirements. There are several reasons why we believe an exception
to AID policy is justified in Morocco. The strong French orientation
and independent approach of the Moroccan Governemmt to project
implementation, even though in collaboration with a foreign donor,
makes project monitoring difficult in the best of circumstances. The
French language itself is always a potential stumhling block, parti-
cularly regarding contracts. The Moroccan system of selecting a
contractor is differenct from ours, and a great deal of time would
doubtless be spent in explaining the American system. Moroccans are
not familiar with U. S. firms or U. S. universities. Negotiations
would be difficult, time-consuming, and might well produce early strawius
in the host government=-contractor relationship. In the end, USAID
mizht well become more involved than is desirable.

The Doukkala irrigation loan experience, though a supply rather than
service contract, has provided abundant evidence of the Moroccan
tendency to pursue an independent course, based on their owm practices,
if they do not understand the relevant U. S. provisions. On tae
technical assistance side, the Michigan contract—a host country
contract a few years ago for upgrading the Ministry of Plan's policy
planning capability-~is a good example of the government's using its
contractor personnel as operational staff and .pursuing objectives



different than USAID has intended. Under that host-country contract
arrangement, USAID had little monitoring authority and could not even
acquire copies of the studies prepared by the contractor as they were
classified by the government. The latter situation has even arisen,
though not as serious, under a current project implemented via direct

AID Contract.

Under the circumstances described above, USAID believes that direct
contracting is essential in Morocco in order to assure colse Mission
monitoring and a reasonable chance of achieving the project purpose.

III. THE PROJECT

A. BACKGROUND AND PURPOSES
Agricultural Land Resource and Utilization

Morocco's agricultural land resource includes some 10 to 12 million
aectares of rangeland which are generally overstocked and producing well
>elow their potential,  and about 8 million hectares of cropland. Of the
8 million hectares of cropland, about 5% million are cultivated anr :ally,
¥ million hectares ars in crchards and vineyards, and the remainder is
left fallow. Cereals occupy 84% of the cultivated land. The majo:r cereals
are in order of importance; barley, durum wheat, bread wheat and maize.
[ogether with grain legumes—brocad beans, chick peas, lentils and pzas—-
vhich occupy 10Z of the cultivated land, cereals constitute the starles
of Moroccan diet.. According to statistics published by the Banque Marocaine
-du_Commerce Exteriour, about 45Z of the bread wheat production was marketed
annually during the 1971-72 - 1975-76 period. Corresponding figures were
for maize - 9%; durum wheat - 6Z; and barley - 2%. Clearly cereal production
and consequently, Moroccan agriculture, is still largely a subsistence level
activity. This is not surprising if one considers that 91% of the private
land owners hold 51% of the arable land in units of less than 10 hectares and
97Z of all land holdings are less than 20 hectares in size.

1. Irrigated Agriculture

Morocco 1 with substantial water resources. For the past
twenty years, GOM agricultural policy and investments have been directed,
on a priority basis, toward the development of irrigated agriculture on a
targeted area of 1 million hectares. To date, half of the area has been
brought under irrigation. Completion of the irrigation development program
is planned for the late 1980s.

The irrigation program has absorbed considerable financial invest-
ments and much of the best—-trained agricultural manpower. The primary
objectives have been and are to satisfy the sugar requirements of the country
and increase its foreign exchange earnings through the export of citrus and



vegetables. To date about half of the sugar consumed is produced locally,
and by 1990 Morocco will be able to satisfy about 75% of its requirements.
Citrus and vegetable export earnings have increased substantially but seem
at present to have an uncertain future. The irrigation program has also
permitted sizeable increases in milk production. However, in general, it
has not had much of an effect on the levels of food imports. It is not
likely to make a significant impact on these imports in the foreseeable
future.

2. Rainfed Agriculture

Over most of the country, the rainy secson extends from October to
April or May with the maximum precipitation between January and April.
Usually, except in the mountainous areas, little if any rain occurs in the
period from May to September. In general, rainfall decreases as one moves
southward. For example, average annual precipitation is 606 mm in Tetouan,
574 mm in Meknes, 523 mm in Rabat, 404 mm in Casablanca, 391 mm in Settat,
336 in El-Jadida, 242 mm in Marrakech and 226 mm in Agadir. Rainfall is
also highly variable in distribution during the season and in amount from
year to year. In any year it may vary as much as a third above or below
the mean annual precipitation. This uncertainty grows as one moves east
and south, and 1s largely responsible for the wide variations in yearly
crop production that occur. To illustrate, during the five-year period
1971-72 - 1975-76, an average of 4.5 million tons of cereal was produced,
but the actual harvest ranged more than 25% higher and lower. Similarly,
yields/hectares are . highly variable from year to year and from region to
region. For example, bread wheat ranged from 1.3 - 2.2 MT in Meknes,
«5 = 2.0 MT in Fes, .6 = 1.2 MT in Settat and .08 - .8 in Safi. If Moroccan
agriculture is to evolve into a market-oriented activity, ways mist be found
to stabilize both yields and production levels, or at least reduce the
magnitude of the variations noted above.

Agricultural Research

The Agronomic Research Directorate (DRA) of the MARA is by statute
responsible for developing, among other things, improved production technology
which the Division of Agricultural Production and the Division of Extension,
both of the Development Directorate (DMV), in turn make availasble to farmers.
In fact, the DRA conducts very little or no research directed systematically
at solving the problems facing the rainfed farmers. Its staff time is
largely taken up by administrative chores and, in general, the staff is
composed of relatively young ingenleurs (M.S. or B.S.~level technicians) who
were not trained to organize and conduct applied research programs effectively.

The failure and inability of the DRA to develop reliable production-
oriented information has led the DMV to establish within the Division of

Agricultural Production a Dryland Bureau which conducts, in several and
widely scattered semi-arid locations, an annual series of trials in which

different methods of land preparation, rates and times of planting and
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rates of fertilization are compared. The pc..ormance of the Dryland Bureau
to date indicates that its staff, like that of the DRA, suffers not only
from insufficient numbers, but also from lack of training and experience.
As time goes on, the number of ingenieurs assigned to both the DRA and the
Dryland Bureau will undoubtedly increase. However, additional staff alone
is not likely to improve significantly the effectiveness of these agenciles
unless the new ingenieurs have the depth of specialized training that
production-oriented research requires. This kind of training is not
available in Morocco at the present time. Nor is it likely to become
available in the near future.

Higher Agricultural Education

The highest level of training now offered in Morocco is that of the
"Ingenieur Agronome' which is the approximate equivalent of the U. S.
Master of Science degree. But in several disciplines, including all of
thoge required in an applied research program, students can obtain basic
specialized training only by attending foreign institutions for ome or
both of their last two years in the Moroccan system of higher agricultural
education. The one institution in that system which grants the Ingenieur
Agronome diploma is only ten years old. As suggested by the arrangement
mentioned above, it will be several years before the system can have the
capability to offer in Morocco the level of specialized training necessary
for productive research.

Agricultural Extension

Through some 15 provincial directorates, MARA operates &wuu. «vJ Centres
de Travaux (C.T.) or work centers which are staffed by over 900 extension
agents. The C.T.s are limited to the rainfed areas. A separate network of
extension centers called Centres de Mise en Vabeur (C.M.V.) functions in the
irrigated perimeters under the control of the Regional Irrigation Development
offices.

Each C.T. (work center) is equipped with tractors and implements to per-
form custom services, primarily plowing, disking and combining. The cost of
these services is subsidized by the GOM and priority is given to those
farmers who are participating in the various programs sponsored by the MARA
such as; "Operation Cereals", "Operation Labovr" (plowing), "Operation
Betterave" (sugarbeet), etc.

In general the extemsion agents have had 1 or 2 years of vocational
training. Relatively few hold a college degree, and fewer still are
technically competent enough to give sound advice to farmers since there
is little or no. improved technical knowledge to extend. The extension
service as a whole also suffers from inadequate operating funds, particularly
for transportation of the agents. These attributes and a belief that
Vulgarisation (transmitting the printed word) is the way to improve the
technical skills of farmers, combine to make the extension service a largely
.administrative unit. Its ineffectiveness has not escaped MARA officials who




nave requested that A.I.D. undertake an evaluative study of the extension
system. This study will begin in April, 1978.

Growing Population - Food Deficit

The population of Morocco is estimated at 18 million and is growing at
an annual rate of about 3.0Z. Largely rural a hundred years ago, the
population has been migrating increasingly to the urban ceanters. In 1965,
an estimated 712 of the population still lived in rural areas. Only 61%7
did so iIn 1975, just ten years later. It 1s estimated that in 1990 half of the
population, some 12 million people, will be crowded in the cities and towns.

Population growth and migration in combination with a higher income
level have increased the food requirements of the country and also modified
the traditional consumption paterns. As a result, Morocco has become a food
deficit country and its dependence on food imports has been increasing:

- Bread wheat utilization rose from 618,000 MT in 1965 to 1,675,000 MT
in 1975. Bread wheat imports rose from 312,000 MT to 1,384,000 MT in the
same period.

= Utilization of edible oils rose from 88,300 MT in 1965 to 175,000 MT
in 1975 and imports doubled from 80,500 to 160,000 MT.

— The foreign exchange cost amounted in 1975 to 960 million DM
($213 mill) for wheat and 435 million M ($96 mill) for edible oils, which
together represented 40% of the value of all major agricultural commodities
imported.

— In 1977/78 Morocco will import 1.7 million toms of wheat.

The demand trend reflected above will very likely continue unchanged,
due to the inevitable population increase. On that basis, the World Bank
has estimated that Morocco will be consuming about 2,460,000 MT of bread
wheat and 280,000 MT of edible oils in 1985 and,if recent production trends
remain unchanged, the imports of wheat and o0il seed will rise to 1,860,000
MT and 265,000 MT respectively. The estimate of wheat imports apparently
is too low, since imports of 1.7 million tons of wheat are planned for
1977/78. Morocco is thus facing a food deficit which could become a serious
constraint to national development.

Short of drastic and probably undesirable measures, little can be done
to control changing consumption patterns. A modest effort is currently
underway to reduce the rate of growth of the population and there are
indications that it will be expanded. However successful such a program
may be, it will not by istelf eliminate the food deficit. Demographers
have estimated that even i1f the number of children per family could be
reduced to only 2, compared to 5 presently, the population of Morocco would
still double in the next fifty years, which suggests that, almost inevitably,
the population will in fact double in less than twenty-five years.



Therefore, ways must be found to utilize the food production potentials
of the country more fully and more efficiently than is the case presently.
Achievement of this objective will probably necessitate several policy and
program changes. But, a more basic requirement will be to improve the ability
of the rainfed farmers to increase their efficiency as food producers, and
this in turn implies that the farmers must have continuing access to improved
technology and the means to use that technology.

GM Request for Assistance

In October, 1975, the GOM requested U. S. assistance to develop and
implement a project in order to increase agricultural production in the
areas receiving 200 to 400 mm of average annual rainfall. It was then the
view of the Ministry of Agriculture and Agrarian Reform (MARA) that the
range production system and the highly mechanized dryland technology of
the western U. S. could be applied easily to Moroccan conditions in a
major production project. In response to that request A.I.D. fielded a
contract team from the MidAmerica International Agriculture Consortium (MIAC)
which comprises the landgrant universities of the states of Iowa, Kansas,
Migsouri, and Nebraska. The team visited Morocco in November - December,
1976, and submitted its report to AID/W in January, 1977, and to the GOM
in March, 1977.

The team concluded that the dryland technology of the western U. S.
which was developed over a long period of time in response to specific
climatic, soil and socio~economic conditions, could not be applied directly
and gencrally in the vastly different setting of Morocco. Yet there was no
relliable information both technical and social on which a sound altermative
could be proposed. The team racommended that, prior to umndertaking large
scale production programs in the dryland areas, the GOM should make a syste=-
matic effort to develop the information, presently lacking, which is essential
for their planning and implementation. Specifically, the team recommended
that: (1) an agronomic research program be established on a permanent basis
to adapt existing technology to Moroccan conditions; (2) a corollary socio-
economic research program be conducted to analyze the behavior of dryland
farmers and thus provide a basis for extansion to farmers of improved
production technology; and (3) sufficient Moroccan staff be trained to carry
out the applied research and transmit the results to farmers. The team
estimated that up to ten years might be needed to fully achieve these objec-

tives-

MARA officials responded favorably to these recommendations and requested
A.I.D. assistance to implement them. They indicated,’ however, that although
much of the dryland areas is better suited to range livestock production,-
than to crop production, no range improvement component should be included
in the project since the GOM intended to undertake a nation-wide range
development program. Consequently, U. S. assistance should focus primarily
on food crops—cereals and pulses chiefly in the beginning——and annual
forage crops that can be profitably incorporated into local crop rotatioms
or sequences.



‘The Project

This project is proposed as an attempt to £ill a major gap in Morocco' 'S
capacity to exploit more fully its food production potentials. It is
designed with the recognition that the problems facing the dryland farmers
are not susceptible to quick and easy soluctions and also that time and
much hard work will be required to develop, test and transmit to farmers
improved technology that they can use without increasing the naturally
high risks that dryland crop production entails.

The purpose of the project is to establish:

1. an gpplied agronomic research program which will (a) adapt existing
technology 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. a socio-economic research program which will give a better under-
standing of the behavior of the dryland farmers and thus provide a basis
for effective extension programs.

Duration and Phases

Although up to ten years may be required to fully achieve the goal of
increasing food and feed production throughout the rainfed areas, the project
is planned for a period of five years (referrad to in this PP as Phase I).

U. S. assistance will be critical during that period and should permit the
GOM to successfully continue and expand the programs independently in Phase
II. :

Target Area

The cultivated rainfed area covers approximately 7 million hectares
which represents 90Z of Morocco's crop land. As already indicated it will
take more than five years to affect production levels over such a vast
area. Consequently, a more modest and realistic area has been defined as

the project target area.

Project activities wiiL be limited to the semi-arid regions, i.e. those
where annual rainfall averages between 325 mm and 450 mm, thus providing a
reasonably good probability for successful crop production.



Beneficiaries

The knowledge developed by this project is clearly targeted to the
poorer Moroccans whose farms are small in size (see section 5 page ) and
produce incomes far below the national average. The current average gross
income ($491) from grain per farm family in the project area is a little less
than national per capita income ($500). Net incomes, per capita, even with
income from livestock included, would be considerably below incomes in the
better farming areas and in cities. While the socio-economic surveys will
quantify the status of dryland farmers more precisely there is no question
that they are a needy group, and agricultural specialists have identified
exigting production potentials for the rainfed areas.

The critical issue is whether technology capable of exploiting the
potentials can be adapted for the use of the smaller of the dryland farms.

Under a strictly free market situation the larger and medium sized farms
would be in a better position to avail themselves of technology which might
depend upon mechanical equipment. But, there are output increasing improve-
ments which might depend upon mechanical equipment. But, there are output
increasing improvements which are neutral with respect to scale, such as seed,
nitrogen fertilizer and non banded phosphate fertilizer. There are also
other items which can be scaled to small size and which are complementary
to abundant labor and existing animal power i.e., hand operated weed sprayers
and animal drawn spike tooth harrows for better seed bed preparation. The
project stresses development of these types of technologies.

One of the major outputs of the project will be sociological, economic
and technical information on how production programs can be made applicable
to various farm groups in keeping with national developmental and income
distribution objectives. For example, the combined agronomic research and
investigations into various mechanization optiomns might reveal small scale
equipment, as compared to larger equipment, to: (1) be equal in physical
output terms, (2) be profitable but less so than larger equipment and
(3) allow distribution of benefits to accrue equally among smail holders,
terants, equipment operators and equipment suppliers whereas the benefits
of larger equipment accrued to larger farm operators and the cost efficiencies
would create pressures to displace small perators. If information of the
above nature can be made available, policy decisions can be made and executed
through tax and subsidy mechanisms to pursue growth along lines which conform
to social and economic goals.

In summary, Phase I of the project will develop tested information omn
how small dryland farmers can increase their productivity.

Information will be available on the costs and returns to various
production technologies and to various program options in their broader
social and income distribution implication:
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B. THE AGRONOM.u RESEARCH PROGRAM

Bagic Considerations: A detailed analysis of rainfed agriculture in
Morocco is presented in the Technical Analysis Section of this project
paper. From that analysis derive the basic considerations which will
guide the agronomic research program.

1. Throughout the major food crop producing area rainfall distri-
bution is erratic, and in much of the area the amount is limited. Soils
are often shallow, and have a low moisture-holding capacity. These
unfavorable conditions influence greatly the potential yields that

farmers can obtain, and they are not subject to change.

2. Other factors in the present production systems also effectively
limit the ylelds obtained as well as the productivity of the farmers and
they are subject to change. Unsuited tillage implements, ineffective
tillage operations, poor seeding practices, inadequate weed control, low
soil fertility, near total lack of disease and insect control, and
generally poor varieties --— all are factors which limit the yields and
can be changed.

3. The lack of suitable implements for tillage, seeding and.weed
control, is a basic factor that must be corrected before there can be
any major advance in crop yields. In other words, the benefits from
other changes in technology cannot be fully realized unless present
tillage practices are changed.

4. The productivity of the farmers is further limited by inefficient
harvesting and, in the case of the small farmers who are in the majority,
by inefficient threshing practice

a. Research Activities

The program will be guided at all time by the real technological
problems the farmers, and field work will be carried out, as much as
possible under conditions similar to those obtaining in farmers' fields,
or in cooperation with farmers.

Research activities will be organized and carried out in such a way
that they can be followed directly and personally by the research staff
to ensure the validity of the results. Most major experiments will be
egstablished at the principal research center but as soon as staff and
other required inputs are available, experiments will also be established
at off-station locations in cooperation with the agricultural extension
service. Such sites will be selected to provide a greater variety of
envirommental conditions than can be found at any one station and will be
necessary to ensure the applicability of the research results. In short,
these outreach activities will constitute an essential component of the
agronomlc research program and a permanent linkage among researchers,
extension workers and farmers.
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In the beginning, project activities will be restricted to Setta
rrovinck which lies in a semi-arid zone with average annual rainfall
ranging from 350 to 425 mm. As soon as feasible, activities will be
extended first to the neighboring provinces of El-Jadida, Safi,
Essaouira along the Atlantic coast where rainfall averages 325 mm and
later to the inland provinces of Khouribga, El1 Kalaa and Mar-akech
where rainfall averages less than 325 mm. Some experirents will also
be conducted at the National School of Agriculture in Meknes Province
which receives more than 425 mm. and is a major producer of cereals,
grain legumes and forage crops. Expansion of the program into these
provinces will take place mostly in Phase II.

Research Topics

The management principles for successful crop production in rainfed
areas are well known and in the U.S. and other countires are commonly
applied using appropriate and often large scale technology. Adapting
these principles and related techniques and practices to the varied
environment of Morocco will inevitably raise numercus problems which
must be resolved if the productivity of the farmers 1s to increase.
Therefore, all aspects of the production systems currently used by the
dryland farmers will be addressed.

On the other hand the type of program proposed in this rr waus
constitute a new experience in Morocco. It must demonstrate as rapidlj
as pogsible that adaptive research can produce results that are
beneficial to farmers. Otherwise the project will not generate the
continuing and adequate support of the GOM decision makers.

In view of the above and considering that qualified project staff
will be limited during Phase I, priority will he given to those components
of the production system which are critical to increasing yield, namely:
tillage practices, including seed hed preparation, planting methods, rate
and date of planting, and weed control. Next will come soil fertility
and management, crop varieties, crop sequences and rotations, disease
and insect control. harvesting, handling and storage.

Principal Research Center: Sidi El Aidi

The main research center will be located near the village of
Sidi E1 Aidi some 50 kilometers (30 miles) south of Casablanca and 15
kilometers (9 miles) north of the town of Settat. Settat province is the
major rainfed agricultural area in the semi-arid zZone, receiving between
350 mm and 425 mm of average annual rainfall. A 38-hectare (25 acres)
tract of land that is owned by the Ministry of Agriculture will be
developed and equipped to serve that function. Facilities at the center
will include:

a. one laboratory for forage and soil analysis ,

b. one seed house for drying, processing,. storage and handling of
seeds and experimental plant materials

c. one shop for machinery and equipment servicing and remair: '(fuel
storage and pumps included)

@. storage rooms for fertilizare amd .
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The research facilities of Sidi El Aidi will be reinforced by the
central DRA laboratories in Rabat, such as soil physics and soil
microbiology, and other appropriate DRA units such as data processing
and plant breeding.

A.I.D. will provide consultant services to assist the MARA in the
planning and design of the facilities.

Provincial Centers

As already indicated, it is not anticipated that qualified staff will
be available during Phase I of the project to permit establishment of
permanent research centers in the provinces. Therefore, no decision
on the precise location of the provincial drylanu research centers is
warranted at this time. Nor is any provision made in the Phase I budget
for equipping any of the provincial centers. However, in Meknes
province, project activities will be carried out at the farm of ENA
and with the participation of the faculty in agronomy and plant
pathology.

Research and Extension Staff

The permanent staff of the agronomic research program will consis:
of specialists in the following fields

Production Agronomy ‘Plant Pathology
Soil Science Entomology
Weed Science Production Economi

and Agricultural Extension

Presently such a staff cannot be assembled trom the cadres of MAR
In view of this, A.I.D. will provide the services of a number of
agricultural scientists who are experienced in applied dryland research
and extension. Three of them wilL be specialized in soil science,
forage crops and cereals production respectively, and will reside in
Morocco for the duration of Phase I. The others will perform short term
assignments as needed in such fields as weed control, plant pathology,
entomology, production economics, statistics, climatology, and extension.
For its part, the GOM will assign a minimum of twenty two (22) engineers
who will work with the U.S. staff and recelve specialized advanced
training in the U.S. and/or the international agricultural research
institutes. They will constitute the nucleus of the permanent research
and extension staff of the program.

Laboratories

Increased productivity of the farmer will depend in part on their
ability to manage soil fertility and on the existence of a sound natiomal. -
fertilizer program. Both of these factors in turn presuppose accurate
knowledge of the nutrient requirements of the soils farmers are to !
cultivate.
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In order to develop that information, a soil testing program will
be initiated in Settat Province in the third or fourth year of Phase I.
The soil testing program will be headed by a technician- who will
have received special training for that purpose. Laboratory facilities
will also be needed for analyses of the various forage materials and
crop physiology. A.I.D. will contribute to the establishment of these
facilities at the Sidi El Aidi Center, not only through the training
program but also by providing some of the scientific equipment needed.

Machinery and Equipment

While the agronomic research program will be concerned with the
total production system, a special effort will be made at the same time
to introduce suitable machinery and equipment that the farmers (both
modern aud traditional) can uge. (See Section C below)

On-Station Tractor-drawn, tillage and planting equipment

Commercially available sweep machines which permit shallow tillage
to (1) control weeds effectively at or just before planting time, and
(2) prepare a firm seed bed with little waste of soil moisture, will be
introduced and tested.

Similarly, tractor-drawn drills will be introduced and tested to
permit farmers to plant seed and place starter fertilizer with it,
instead of broadcasting both seed and fertilizer and mixing them in the
surface soil with a covercrop (tandem disc). The results of the
mechanized operations at the experiment station and the on-farm
demonstration will be fed into the mechanization activities as they
evolve.

Role of U.S. Sclentists - Moroccan Counterparts

The role of the U.S. scientists will be that of senior but temporary
assoclates in the establishment of the program. Under no circumstances
will they be allowed to function as substitutes for unavailable Moroccan
staff. Therefore, from the beginning an adequate number of Moroccan
ingenieurs will be assigned to work with them. Others will be added
annually in order to meet program requirements and permit the advanced-
training of those who will make up the permanent staff at the end of
Phase I. The training program described below is planned accordingly.

b. TIraining

Both MARA and USAID recognize that of the many factors which condition
the success of an applied research program —— as measured in terms of
useful, applicable results — none is more crucial than the quality of
its staff. Both also agree that the considerable financial resources
they propose to invest in this project would not and cannot be justified
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unless, upon the aeparture of the U.S. scientists, equally qualified ;
Moroccans were available to take their place and ensure the continuation
and expansion of the program. Consequently, a sizable amount of the
regources that A.I.D. will provide will be ‘invested in training of the
Moroccan staff.

At least ll Moroccan ingenieurs will receive Ph.D level training
in the U.S. — three in Production Agronomy, two each in Soil Sciences
and Forage Crops and ome each in Weed Science, Plant Pathology,
Entomology and Production Economics. At least eleven others will
be trained at the M. S. level — four in Production Agronomy, two in
Forage Crops and one each in the other 5 fields of specialization.

Although the training these igenieurs will receive in the U.S. wil_
be just as vigorous as that offered American students, they will not be
required to complete the requirements for the Ph.D and M.S. degrees
while in the U.S. Degree candidates will be expected to do their ,
thesis research in Morocco and will have the option of submitting their
theses to the Hassan II Agronomic Institute for the degree of ’
Doctorate d'Ftat or Ingenieur Agronome, or to the U.S. university for th
Ph.D or the M.S. degree. ‘It is anticipated that each trainee will spend
2 to 2-1/2 years in the U.S.

Whenever appropriate and feagsible, the network of internmational
agricultural research institutes will be utilized in the training
program. Among these institutes, three in particular will be consiaered:
CIMMYT in Mexico, ICARDA in Syria and ICRISAT in India. -

In addition .to the above 22 ingenieurs, up to ten may be selected for
specialized study or for short-term training in agricultural extension,
plant breeding, agricultural machinery, grain storage, and control of
grain storage pests. (See Training Plan in Part IV - Implementation.)

Pilot Extension Activities

Given the complexity of the problems and the uncertainties inherently
aggociated with dryland crop production, and given the limited qualified
staff that will be available to address these problems during Phase I of
the project, it is not anticipated that sufficiently reliable results will
be generated to Justify a large scale extension effort.

However, it is likely that some discrete and limited improvements
of the production system will be realized — in the control of weeds for
instance — which could be transmitted to farmers. Whenever warranted
field days will be organized at the Sidi E1 A1di Center and at the
off gtation plots to introduce farmers to the usable results of the research
program. As the reliability of these results increases, selected farmers
wlll be encouraged to aply them under the guidance of the extemsion staff.

As goon as feasible, special training programs will be organized at
‘he Main Research Station for the extension agents starting with those
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-from. the neighboring extension centers and ‘extending gradually throughout
the target area. This training will be. practical and .aimed ‘at improving
the technical competence of the agents and their ability to communicate
to farmers the research result.
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Mechanization and Equipment Activity

Recent world experience with grain production in 200-400 mm rainfall
areas, and where soil types are less than highly productive, indicate
that farm equipment and adequate power sources are critical to
maintaining production at profitable levels. Even with adequate
equipment, and other inputs, yields can dip below profitable levels

in very dry years but appropriate mechanization has proven to be a
very significant factor in increasing the overall productivity of
dryland agriculture. Even fertilizer appliecation and modern plant
protection systems, as well as timely tillage operations, require
mechanization, except perhaps on the very tiny plots. Improved

seed can be hand broadcast, but even in seeding there are some savings
to be made by drilling seed. If seed i3 drilled, along with fertilizer
application, better plant population stands can be established

from a given amount of seed.

Assuming a farmer could get access to adequate blocks of land U. S.
dryland farming technology could probably be adapted in a fairly
short time to the Moroccan setting. But given the land tenure and
operating patterns, relative low-costs of labor and social costs of
displacing labor the scale of U. S. technology is most likely not
appropriate. However, the apparent answer, very small equipment,
may not be a practical answer either.

Given the engineering, or technological "size" requirements, that
the various machines possess in order to perform their functioms,
the power required to operate them, and the costs inherent therein
it is not likely that the smaller scale Moroccan farmer can afford
to own a full, or even partial line of equipment just for their

own operations, The issue as to what equipment is appropriate,

and productive in a very demanding environment 1is, therefore, a
researchable topic and a critical one. Social, economic and techno-
logical factors are involved, and important decisions will have to
be made regarding introduction or design of equipment.

The nature of the problem centers on the limited number of techmological
options available, the relatively low value of commodities produced
per land unit and the variability in the natural resource-—soil types
and rainfall patterns. In comparison to irrigated farming where one
has a number of options with respect to crop types, times and types
tillage, planting dates and soil management programs dryland farming
options are limited. The crop production agriculture practices are
land intensive, timeliness of operations is very important, and the
value of the output per land unit is low. It follows that any
mechanization must therefore be able to cover a significant amount

of land in a timely fashion and the machine costs must be spread

over enough output to justify its purchase. In effect there are
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- pronounced economies of scale for wecuanizaction or cereal production .
compounded by factors which may not be economic but which exist,

- 1.e. desire to have excess power in case of unusual need, or to further
reduce labor should its price rise and for the prestige of operating
large machines. Nevertheless, there may still be a role for small
scale mechanization even though some efficiency may be sacrificed.
Given labor costs, existing draft animals and complementary livestock
and cereal production system of some farms and pursuing the optimal

in economics of scale might be attendant by excessive social costs.

The lower limits on size of equipment would be dictated by technological
factors and economics, ineffective equipment being neither economically
or socially useful.

While on-farm-application will be an integral part of the applied
research in tillage, planting methods, weed control and the fertility
maintenance research the role of mechanization will be researched

as a separate topic because the application of new technology may,

to a significant degree, hinge upon improving farmers' access to
better equipment.

As indicated mechanization possibilities range from large to small
scale and the determinates of "appropriateness" stem from efficiency as
well as other goals and objectives. Within Phage I of- the -project:

the mechanization element consists of three major components:

I Investigation of the nature of the mechanization problems
and securing base line data,

II Recommendations for a mechanization action activitv.:

IIi Organization and execution of the action activitw.

"I Problem Investigation

The project technical assistance contractor, in cooperation with the
host government, will organize and conduct a survey of the mechanization
potentials and problems. The survey will be a combined effort of
technical personnel and the socio~economic research group. The
objective will be to generate knowledge for formulation of various
research or action program recommendations. Base line information

will be required on items such as the following:

a) soil types, in a given zone

b) rainfall patterns, for a given zone

¢) functions to be perforwed by a given set of machine:

d) power requirements for given machines ,

e) crop yield expectations, and their net value, from use of
various equipment if used in a timely fashiom

£) costs of various equipment
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range in scale of present farm operations by tenure class,
trends in scale of farm size

present use of private mechanization, custom hire (governmemn.
and private), present mechanization problems, degrees of
underutilization, machinery available for tractors.

present animal power available, by type, their costs in terms
of feed, animal improvement potential with respect to
drafting power, secondary products (meat, milk)

social custom with respect to joint ownership of productiw
resources

organizational and management options with respect to

gaining access to farm equipment by small scale farmers
relevant world wide experience and trends in mechanization
(visit S.I.S.C.0.M.A., Dakar, Senegal; ICRISAT; IITA)

The information will form the basis of determining what is feasible
for an action program.

Il Recommendations for the Action Activity

Various options may be determined as a result of initial investigatioms.
They might include better utilization of existing equipment, importation
of machinery for either the private or government sector, reorganization

or improving efficiency of the present CT service networks, importing
small scale powered or animal drawn equipment or even developing
specialized equipment for Moroccan conditioms, with either engine or

animal powered.

IIT1 Organization and Execution of the Action Activity

The contents, financing and execution plan for any mechanization
activity will be determined by the studies cited above. But it

is anticipated that by the end of the second year of the project a

plan would be submitted which would likely call for a project revisior
or possibly a companion project, depending upon the nature, and costs
of the proposed program.

The analyses and recommendations will include a section
on income distribution effects as well as benefits, costs and production
effects.
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C. SOCIO-ECONOMIC -RESEARCH PROGRAM

-Introduction

The zoiiowing socio-economic research program was developed by the De:
partment of Social Sciences of the Hassan II Agronomic Institute whic
will be responsible for its implementation. The program was prepared
in consultation with USAID and the rural sociologist who participated
in the MIAC study of the project target area.

The Target Area

The area to be studied first is the High Chaouia region located between
Settat and the Oumer-Rebia river. It is semi-arid in climate, it has
been increasingly settled over the past fifty years, and throughout

the region, improved farming practices have been witnessed with regarc
cereal and legume crops. The area is also well known for its long
history of pastoral livestock farming. In addition to the proposed
agronomic research program, ranching operations are expected to be
initiated in the region.

The High Chaouia region is critically located in the project arca.
However, considerable variation exists in the socio-economic patterr
as well as the farming practices within the larger dryland regioms.
Therefore, it will be necessary to repeat the study outlined below
in other parts of the project area. These will be selected based
upon needs of the larger project.

Objectives of the Study

The primary objective of the socio-economic program is to develop

a more detailed understanding of the farming systems in the target area
of the agronomic research activity. The results of the latter will

be useful only if the practices recommended are compatible with existing
farming systems. At present definitive knowledge is lacking about the
dryland farmers, their value systems, their willingness to take new
risks, and their communication patterns, the production systems and

the availability of credit.

A secondary objective is to increase Moroccan capabilities to conduct
this type of research by providing U. S. assistance and training
throughout the duration of the project.

One of the more detailed objectives is to identify and analyze the patterns
of technical and economic decisions that farmers make under high risk
situations. These decisions are influenced by a number of important
factors which will be examined including the following:
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a. present and former systems of farm production;
'b. ‘cultural practices and mechanization in relation to productivity;
c. value or priority systems held by farm operators based upon
their consumption patterns; ' ’
d. availability and use of production units;
e. local market structure and farmer participaticn in it;
f. patterns of socilal organization in relation to product:

The study of these factors should lead to an understanding of the types
of farm units and enable one to identify the potential alternatives ‘
among which each type of farmers can select. This will provide the
basis on which the GOM can plan effective programs whereby farmers can
benefit from the results of the agronomic research.

The task will be principally to: (1) identify the types of farming

systems (2) develop a 1ist of their most important characteristics;

and (3) draw implications of decision-making behavior. The study will

be organized along two main lines: - the social and economic history

of the area in order to develop an understanding of the present systems and
identify trends therein; and - the typical production systems and the
farmers' perception of them.

The socio-economic research program will seek inshort to isolate

the factors involved in determining the socio-economic behavior of -
the farmers, and their families including the role of women, their
attitudes toward high-risk situations, productivity increases, and the
use of modern techniques and innovationm. '

An examination of the value systems as reflected in the consumption
patterns should reveal the nature of incentives which influence farm=-
level decisions. It should then be possible to draw conclusions
regarding the farmers' receptivity to new production practices and the
conditions necessary to encourage them to adopt these practices.

The nutritional and family planning implications of consumption pat_ ____ ,
will also be studied.

A systematic study of the availability and use of purchased and home
generated production inputs by farmers will be conducted in order to
determine the patterns of use by each type of farmers.

Each type of farming system will be analyzed in order to determine

the extent to which it is integrated in the local and international
markets. Estimates of the nature, quantity, and value of the trade
system will also be made in order to measure the.flow of goods involved
and the pressure exercised by such flow both on the economic pattern
of the farming systems and on the attitude of farmers. The goods
bought and sold will include both thosa for human consumption and those
for other purposes, such as animal feed, fertilizers, pesticides,
equipment, etc,=—-,



The study will analyze farming practices, technical knowledge, types of
technology, mechanization and other items in relation to agricultural
productivity.

IMPLEMENTATION PLAN

The following is a schedule of events planned for the study of the
Chaouia region. A limited number of these events have already been
started. USAID plans to provide some financial support for the study
out of funds available under project 134, Dryland Farminglin order

to permit the uninterrupted pursuit 'of this work.

~ Study of the socio-economic history: Nov. 77=June 79

-~ Collection of data on production practices: Dec. 77-June 78
= Analysis of production practices data: July 78-June 79
- Collection of data on value systems and
consumption patterns Oct. 78=June 79
= Types of farming units survey Dec. 77-Mar. 78
= Analysis of farming units data June 78
-~ Marketing Survey Dec. 77-Sept. 78
- Analysis of marketing data ' Dec. 79
- Technical Practices Surve: Nov. 77=June 78
= Analysis of data , 5 July 78=Dec. 78
= Preparation of report on the Chaouia
Staff:

Research: 2 socilo-economists responsible for the study,

half-time assignment from October 77 to June 7

(200 days of field work);

1 nutritionist, 200 days for survey;

1 agronomist, 200 days for survey;

1 livestock techmician, 200 days for survey;

1 statistician, 100 days for the analysis.
Survey: 5 interviewers during 200 days of field work and

150 days for data processing.

Clerical work: Typing, keyh?unching, etc.
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D. GSUDGET PLAN AND AMALYST!

1. The total (S-year) cos:t of the nroject is 23timated at
£7,400,000, including aliowancs for inflation 2nd contiagency. The
U.S. contribution is 54,590,207 (61%); the oroccan contribution is
2,909,979 (39%). The largest noTtion of tha ".S. centrikution is to
cover the costs of contract servicas (32,599,990) for the resident re-
sesrch team, equipment team, and short-term consultants. Thz vital
element of long-term training is estimated at 7285,909, a sum that will
allow training to the required professional lsval of competznce of more
than the 22 !oroccans currently rrogrammed. Thae !oTocsan Government
will pay €or the intemmational travel of all thair lJarticipants.

2. It would be unrealistic at this time to attompt to datarmine a
cost-per-beneficiary fipure. As the socin-eccnomic information begins
to bacome available, we will be sble to guantily the total project-cost
in temms of the estimatol beneficiaries affscted. In any case, ziven
the potsntial benefit to cereal crop yields iz particular and to Mor-
occan dryland agriculture in general, of an astablished research progran,
we believe the size of the budget is reasonzblc and justified,

3. The ROM has agreed, undsr the terms of the PL 430 Agreenment, to
allocate in 1973 to the project 6,920,000 dizhams (31,333,000), s which
4,000,000 DH are for capital costs relatad #a construction of the lMain
Research Center, and 2,000,000 TH are for operating expenses (or $99,000
per vear for S years). liowaver. this does not include salaries for tach-
nical and administrative perscancl, vehicles for G0 projec: personnel,
housing allewancs, and other support costs which are providsd from the
GQ! recurrent budgst. To comlete the Project Pager, we have madz our
own estizatos of these costs in order to determine the total raquire-
ments 7or an Jperating Rudget (Table II). Yhan the Projact Paper is
approved, we nlan to negotiate a firm and comprchersive budgat which
will be included in the Project Agreement.

DRA has also pointed out that funds allocated to orojact activ-
ity are sometizes nct available when needed dua to 2 corplex set of
disbursement raquirerents. We ther=fore Plan o negotiate a provision,
also to be included in the Project Agreement, by which the 0N guaran-
tees that opzrating fimds will be made availabla when needed, preferatly
via the creaticn of a Special Account.

4.. Apart from the budget presentzd kerain, relzated I1.S. financing
of $135,070 was provided under the Dryland Farming Projecs, #131, to
cover the costs of a) the FIAC feasibility study ($83,990) issued in
January 1877* and b) the U.S. training (522,707) of one Moroccan

* YApplied Agronomic Resaarch ?rogram for Dryland Farming in 290-400
w2 Rainfall Zomsz of Mortoccoi’, Preopared by the MidAmerica Intarna-
tional Agriculturs Consortium Dryland Famming Team under Contract
Mo. AID/NE-C-1284 (University.of tlebraska), January 1977.
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SIVNOM1IST WNO W1ll de assigncd to the project upon his return in the
surmer cf 1978,

In future ycars, dependinz upon the outcome of the work under-
taken by the Equirment Develonment Team under this projact, there is the
possibility of additionai U.S, financing in the form of z loan (of up to
$5 million) for tha manufacturc of 2quiz=ent for the small fammerw.
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TASLS I. DRYLAND AGRICULTUTT APPLIED ROSEARCS SUDGET
«009)
Yaar I II ITI IV v Total
3zlaries amn 197 214 212 227  1.123
r2sident Ur3. Stazz 13 0% 114 125 126 152 600
Shert-T2rm U.S. Stafs 73 it 3€ 42 45 45 42 212
#dzinietrator-U.S, 33 1% 29 21 22 25 24 1in
Secretary-U.S. D M 15 16 7 12 18 gs
Equizment Taarm (o2 ! 120 - - - - 139
“valuation Team 6 ¢ - - 10 - 10 e
Indirect Costs 79. 58 64 €4 & 733
Tn czmus 505 18 1z 0 A 2 130
0ff campus  25% 61 39 44 43 46 233
iravzl Por Diem & Transvortztion 129 55 79 52 a2 118
.5. tzavel 1 1 1 ] 1 5
Arrivei-nome leave-denarture 10 - 4 £ 12 34
Visits Intornationzl Centers 2 -2 - é - 6
Short-Texm Stasf 25 .32 3 35 32 -1
—quirzenz Tooam 9 9 6 - - 24
Svaluation Team - . ‘9 - S S
Ins2ction Visits L2 2 -2 -2 2 15
chipping HME § POY - Storawm 24 1 .2 ‘2 23 £7
In-Country travel =) 2 10 Lo 6 40
Siioping commodities 59 10 ? 2 2 36
ther dirzcet Costs 160 .07 12 121 164 £34
fringe benerits (20%) 36 30 a1 a2 47 201
Cn-campus swomlies & expenses 25 6 6 7 7 3:
In-comntry suprlies £ sxnoase 1 1 1 1 1 g
PTIparatory costs ' 2 - - - - P
Lemzuage training 25 - - - 25
Tezmorary lodging 36 - - - 40 75
Hiousing G utilities 40 42 dd 46 23 23
Educational allowznse 15 13 25 25 s 104
Commeditiag 330 6D +5 405
Vahicles 75, - — Vi
MgTicultural machimery  agripment 259 - - Z5¢
‘Lzbor=torr eguipment T - K] - 55
Canricals & pesticidus S 5 -8 25
Trainiag 210 69 ) 909
wong term 210 4S - &35
Shott term | - ‘18 - 45
Inflation (17%) L66- 163 655
_ Contingency
1,187 909 98 727 719 4

TOTAL

;500
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BABLG Lde s QUITIARI LIS BDILMRTE AND FIMANCIAL:PLAN

o

-sgures AID .~ GOM Total

1. Contract Services:
‘ long-term 1,962. 1,962
short-term Lo B12r 512

‘2. Cormoditias (im-- 471 471
cluding shipping U
3. Training: _ ,
leng-termm = 285 855
short-tern | 45 45

4. Inflation (10%) 385 375
Contingency 270 - 270

- GOM
1. Cpcrational budeet 2,000 2,"00 ;

. 2. Investment budget - onn 900

4,500 29000 7,400
[GONENE DR 190%)
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IV, IMPLEMENTATIOM




V. INPLEMENTATIO;

f. ~Administrative Arrangsments

1, GO

“e  ACGLBICTITLNT ALENCLCS

The pmject will be i_= ------- w7 Y ARMWLVULL SESCETICIE J1T-
2ctorat2 (DRA) and she National Agronomic and Veterinary .nstitute (INAV).
in cooperation with the Development Directorate (V) of the Ministry of
Agriculture and Agrarian Raform (1ARA), and the Mational School of Agricul-
ture (ENA) at ileknes. The DRA will be respansible fer the agronomic rescarch
Jrogran with the support of the DMV and the EMA. The INAV will be responsible
for the socio-economic research program.

b. Coordinatihg Cormittee

: Project implementation will be gagdec Znc supervised by a Dry
land Coordinating Committee that will be chaired by the Secretary Genecral
'f ARA and will comprise the heads of the central directorates into whicl
“ARA is orpanized. (See orpanizational chart of HARA.)

s« Advisory Committee

A Dryland Regional Cormittee will be: ereated as an advisory
group to the agronomic resezrch program. It will be cormosad of the Chief
of the DRA Regional Cantar in Casablanca, the Provincial Directors of Agri-
culture in the semi-arid region, and farmer reprosentatives. The committee
will be chaired by the Agricuitural Director of Settat Provinez where the

min research center of Sidi F1 Addi will be located.

d. Orzanization of the !Main Pesearch venter

The Sidi El1 Aidi research center will be orgznized into soctions
ccrresponding to the majer creas of Tesearch, namely: <Cereals, Srzin Legures,
Forage Crops, "eed Control, Soil, Plant Pathology, Entomology, and Production
Economics. Each sectien will be headad by an ingénicur d'etat who will be
trained at the Fh.D. level in his field of specialization. One of the section
chiefs will also sexve as director of the center.

Three additional ingenieurs d'etat trained at the M.S. lével--
one cach in Agronomy, Soil Science, and Forage Crops--will complement the
senior research staff. The agronomist will also serve as manager of the
canter, and the other two will be in charge of the soil and forage analysis’
laborateries, respectively. The senior staff will be supportad by techni-
cians who will be assigned, as needed, to each section and to the laberatories.
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‘To permit effective coordination of research and extension the
Dryland Farming Bureau of the DMV will be relocated at Sidi El Aidi and
its activities fully integrated with those of the research program. The
staff of the Bureau which currently consists of two ingenieurs will be
increased as the project evolves; it will participate actively in the
research effort at the Main Center but will have primary responsibility
for the outreach activities, including the training of the extension agents
of the C.T.s.

In Meknes province, research activities will be carried out at
the farm of the ENA and with the participation of the faculty in agronomy,
soll, and plant pathology.

4 Finally, whenever necessary, the activities of the agronomic
research program will be reinforced by the central DRA laboratories in Rabat,
--~guch as soll physics, soll microbiology, and other appropriate DRA units
such as data processing and plant breeding.

e. The DRA as Implementing Agency

The DRA is on2 of the central directorates of the’Minist:y'qf
Agriculture and Agrarian Reform aud is responsible bv law for all aeri-
cultural research in Morocco.

The DRA comprises five admnisctrative units:

1. Research and Experimentation

2. Technical Control and Plant Sanitation
3. Documentation and Data Processing

4, Administration

5. Regional Centers

The Division of Research and Experimentation, which will be
directly responsible for implementing the agronomic research program, is
gsub-divided into 3 services: Plant Production, Animal Production, and
Ecology. These services in turn each contain a number of specialized sub-
units called Central Stations or Laboratories. A total of 30 such sub~-
units exist of which 25 are located in Rabat and one each in Meknes, Keni-
tra, Casablanca, Beni Mellal, and Marrakech. In addition, there are 11
regional Sections which are branches of one of the Central Stations. These
various units, their location, and the number of their staff are presented
in Table IV.



The research staff of the Division numbers 92 ingenieurs, dis-
- tributed as follews: Plant Producticn, 68; Animal Production, 10; Ecology,
-14,.. Of this totzl, only 25 are stationed in the nrovinces; the other 67
are 211 in Pabat or nearby at the Koudia animal husbandry station.

- Field research infrastructure consists of a 23-ha. station
(Guich Stztion) and = 12-ha. field (Jardin d'Essais) in Pabat, 35 experiment
stations, and 19 sub-stations which are widely scattered throughout the
country.

The relationship just described between the size snd location
of the research staff on the one hand, and the number and location of the
research stations on the other, makes the DRA 2n inherently unproductive an
inefficient organization. Travel funds ares never sufficient to permit ade-
quate supervision of field experiments. As 2 result, the conduct of such
axperiments, although designed by the staff in Rabat, is largely left to
adioints techniques who run the provincial stations and whose training gen-
erally consists of two years at a secondary-level agricultural school.: Unds.
these circumstances, the validity of reported data is highly questionable.

According to information provided by DRA officials, the director-
ate is also plagued by a number of other nroblems: lack of competent staff,
insufficient staff, and cumbersome operating procedures which are =sllegedly
almost paralyzing. Therefore, if the agronomic resezzch program is to suc-
cead, it will be absolutely essentizl to ensure that the Moroccan ingenieurs
who will make up its permanent staf® will be assigned in sufficient numbers
in the first three years to permit their advancad training in the U.S. It
7ill be equally essential that the operating procscdures, particularly with
Tegard to disbursement of operating funds, be sirmplified 2nd made efficient.
Both points will be addressed explicitly in the Project Agreement.

Coordination of Agronomic and Socio-economic Research

Periodic meetings of the two research groups will be held to
review the orientation and progress of the two research activities in terms
of the problems confronting dryland farmers. It is believed that this
arrangement will be beneficial to both the agricultural and the social
scientists but will also enhance the probability of success of the project.



f2i£ USAID and Contractor Rolas

-a. ~USAID

USAID's role will be to monitor the implementation of the pro-
Ject, schedule and arrange for the planned evaluation exercises, and other-
wise assist in the resolution of major problems that may arise to threaten
the success of the project. It is not axpected thar additional staff will
be required. ‘

[of U Y TP
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iand-grant university or a university consortium with expertise and experi
ence in the conduct of applied dryland research. Since Arabic and French
are the working languages in Morocco, the resident contract stzf£f must have ,
sufficient proficiency in one or the other in order to commumicats effectively
with their associates and other Moroccan officials. The contractor wiil be
self-supporting and will perforu called-for services in accoriance. with
annusl work plans which will be approved by both USAID ané the G0M. The
contractor will also report annually, and in writing, to the GOM and USAID
on project activities. As alrsady indicated, the role of the U.S. contract
team will be that of senior but temporzry associates in the estsblishment of
the program. Under no circumstances will they be allowed to function as
substitutes for Moroccan staff.
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Central Stations/Stafr Central Stations/Stzff
1. VWinter Cereals 4 Cattle 1 Plant Ecology :
2. Spring Cereals 1 Sheep { fGoat 2 Bioclimatclogy -
3. Food Lagumes 1 Poultry 1 Soil Mineralogy 1
4, Forage Crops 1 Bee Culture 2 Soil Microbiology 2
5. 0il Seed Crops 2 Nutrition 1 Soil Physics 1
€. Fiber Crops 1 Silkworm* - Soil Chemistry 3
7. Sugar Crops 5 e Soil Mapping 2
3. Fruit Crops 1 ' Lo
9. Olive - N
10, Tea -
11. Cultural Practices 4
12, Agr. Chenistry = 9
i3. Plant Protection 21
14. Vegetable Crops* 2
15. Citrus Crops* 4
16. Radio Elecments* 2
17. Saharian Agronomy* 6
64
Regicnal Stations/S5taff Regional Stations/Staff  Pagional Stations/Staff:
1},;_ Hoi‘ticultui'e 1 LiVEStDCk I S01. i2pping. 2
2 L2 B 1 1 . o 1
3 " 1 1 1
4. Plant Protection 1 .
- e : 1 N ’ ks
T 5 7z
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- TASLE IV, DIVISICN OF RESEARCH AND EXPERIMENTATION

SUBPIVISIONS AND STAFF

Plant Prndiction . - Animal Production

‘ Ecolo
Central Stations/Stai

- Technician S ,
* Station located outside Rabat:
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‘B.- Implementation Plan

he implementation steps listed in the following schedule reflect
the major actions that need to be taken to produce the outputs expected
of this project——a research program, trained Moroccan staff to carry it
out, and suitable equipment for use by small farmers. It is essential,
for example, that the Moroccan ingenieurs who will make up the perma-
nent staff of the research program be able to complete their training
in the U. S. early in the life of the project (See Training Schedule).
Only in this way will they be able to participate effectively in the
‘establishment of the program and prepare themselves for taking leader-
ship and responsibility upon termination of Phase I of the project.

The major output——pertinent information on small farmer behavior
resulting firom the socio-economic research program--should follow fro
the implementation schedule of surveys shown at the end of Part III
(Socio~Economic Research Program). )

Apart from bullding an applied research capability, the project is
intended to increase, in th elong run (i.e., at the "Goal" level), basic
food production and the income of small dryland farmers. There are
several key assumptions underlying the full achievement of these goals.
For example, the soclo-economic research results must be useful and must
be used by the Ministry of Agriculture in extending to the farmers the
technology developed by the research team. Annual evaluaticns will nee
to include this point on the Agenda. Another assumption, more basic to
maximizing the benefits of this project to small farmers, is that the G
will follow through with a comprehensive land reform program throughout
the dryland area. In addition, the prices of production inputs——such as
fertilizer, pesiticides, and agricultural chemicals, prices paid to farm~
ers, and land taxation-—-are major areas in which policy changes may be
necessary in order to ensure optimum diffusion of benefits under this

project.
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IMPLEMENTATION Pr *v

- PP submitted to AID/W
&:rr approved
fSelectlon of first arouu Ot 6 trainees

?ro;ect ngreement s:gned

.;”Contr ct s:gned

‘ﬁ1Consultsnts arr:ve to d951gn Main Research Cent

First group of 6 P!oroccan Tesea
/depart for U S

. Pro;:ct commodltles ordered

Re51dent research team lender arr1ves at post

. Work Plan for Year I (1978/79) comnletad |

’Pleld rescazth work beg1ns
‘:Equlpmﬂnt teem arrives
Constructlon of maln research center. beglns
»_Balance of r@51dent research team arrives |
'Selectlon of second group of tralnees |
Second group of 7 tfainees depart f6:'U.S

. Annuali cvaluation

8. Work Plan for Year II (1..., vppev ey

) “Constructlon completed on bu11d1ngs at
~_main research center

Equipment-team report
1. Selection of third (12st) group of 9 trainee

Third group of 9 t:ainéés ae§a%tffof u.s.

. . Annual evaluation

.eot

,‘Cs/NOV

vilrchr

4Mzrch”

Jtly ’

Atuust

1978
1078
1578
1978
1978
19533
1978

o7
973°
.78
1978
1973
1978
i§7§;
1979
879
979
979
379



2.
25.
2.
27.
28. .
29,

30.
3.
32.
33,
3.

Note: -
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‘Implementacion rian Lcontinued2~,

Work Plan for Year III (1980/81) approve

“First group “of trainees return

2 k

Special evaluation
WOrk Plan for Year v (1981/82) approved

Second group of trainees return

Soil testing and forage laboratory become .

operational

Annual evaluation

Work Plan for Year V (1982/83)
Final evaluationi |

Third growp of treinees return:

Resident research team departs

August 1980
Sept. . nl§80
June/July 1981
Augus ’ 1981
Sept. ‘l981

*Nov.r l§81

The scheduling of the: aocio-economic studies is included

as a separate, though related, "iwmplementation plan" at’
the end of Part III, C (Soclo-Economic Research Program)
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'TRAINING SCHEDULE

Jﬁ;Yﬁ?BQ;;;;;;;--gfisépt ‘»’;v;;7.;_
July 7
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"C. Evaluation Plzan

Evaluation will be essentizl to the project's prcgress and will be
carried out annually with the cooperation of USAID, GOM, and the con-
tractor. <Considerzble baseline data are already available in the i{IAC
Teport, 2.g., on the present status of the DRA research DTOgram, trained
staff, and cu rent crop yields. Socio-economic baseline information is
not available, owever, and it is for that reason that the socio-economic
research component of the project was included. Evaluations have been
scheduled ~nnually in August, prior to approval of the Work Plans. In
Year III (August 1981), a special evaluation is scheduled which will
iavolve examinaticn by an cutside contractor. Likewise, at project
*arnination in Year V (nugust 1983), an in-depth evaluation will be

1dertaken.

_Individual factors which should be singled out for careful avamina.
.on in the annual evaluations are the falinwine- '

1 Timely assignment of project versonnel"bv;ﬁhéacog

2 Timesy aiiocation nd disbursement of financia
LoresOuTees. L i T T TR

5 Timely assignment of contractor staft,
4  Adequacy. of trainine orogram.
S' Timely-arrival of cormodities.

6. Usefulness of analytical reports om socio-economd.c
- ~+atus of small farmers. '

After cne rormuiation or tne rive year Teocaiuu prupraw anu scapuracion of
the institutional capabilities expected to be developed during the project,
the evaluation plan shown above will be restructured to measure the achieve-
ment of project purposes as well as delivery of inputs.and attainment of

output objectives. '
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3 :ecnu AL ALALYSIS

fioraccan agrisuitura Is ucminated by the arodeatisn of carzais and
livastocie which *cccunt for ¥ and 27% rc57ec;|v07/ of the tetal aoricul
tural areduction. fur:sls r*nsfltuta the min sourse of livelllmod and -
livestack the main SOLF:L ‘af Incems for aver | million rurml Fmilies.

Livestocr rrocuetion

_isteupt Tor dairy enttic raisad mostiy in the irrianted arcas, livestock
rroduction is mimose stnqntt:nv The ramnelands - some 10 to 12 million ha -
whicir <urport.an estin1t~d 1.3 million sheen and 8 million noats, arc overstecked
and”aroducinn well balow tizir rotantials. dn the cronlands, aimest every
farmar raiscs 2 fuw head of cactle vhick are nenarally underfed aml malnourishs
T main sourcss of cattls fzod 2re straw from harvested earc: als, volunteer
~lants nd weeds that arow °ftcr crop harvest or in f*l!ow Fieids, and some
- rarlev erxin.  tiven the country’s aigh orowth rate of 3.0% and the chanoine
esnsumtticn patterns, Horocse is likely to hacoma a nat imeartar of mene

Lron Production

iiorocce is alrecady a szreal imserter and In recent years impores of bread

wazat have increased stuadily to more th=n 1 million metric tons annually for
the past thres yurrs. PBrsjocted Imsorts Tor thz currzat ysar are 1.7 mlllzon
el un.ly5|s of the crop -roductnon situation sugrusts that this imort trund

s likely to centinuc unie:s systematic and sustained affort is mode to
ncrease the productivity of the farmers.

Lanc vriilzation

Horocen's eroriang srea 1s Goout . mItiiCR DAL ARPrAXIMATRIY =177
aiflion o, are ecultivated annually aad 1/2 million 2. 2re in frit 2nd nut
crocs. Tho ramninler s 1uft fallow. Tabla v gresents ths arzas occupied by
the major zatararies of zrans drering the flvesvear period (19712 = 15750-6,

T2ble ¥ - fress Ocsunizd bv the h:;or Cron Smur.s 15712 107€.28 ip 00 Y2,

al % Annuai

Crops 1971=2 1072-3 1373-h 1074~ 1375-f iverane & Tota
rael %532 e hh3T 0 RNIQ KChb nhn. 5.5 3.7
Loqume AT shs  ga esr 55 iy 7.1 10.2
311 Sead 5 3¢ L L3 3 42 o5 ot
Veaetable 114 1RA) 1il a5 R 195 1.3 1.8
industrial 31 72 87 ‘9“ R S 1.1 1.%
Foraen: an 72 1) B R L 74 1.0 1.h
Sthar zh 21 i o1 3 L
Annual g3l Sahy 530 000 PO o8 S3k0 n7 190,90
Fruits Y 1R “1 chy £L7 323 7.0
Fellow 1778 1%%3  6h1 _2oe7  ioa 17z 23 X
‘Total 7eeh 7Sl 7522 7GI0 70a5 7657 law.n



Carcals arc by far tha mest Imnarcact erans with Ch% of the annualiy
~u!t!v ated ares, rﬂl!ow-o Ly & ora!n l"-un s with 100 leaviug 75 aor
33,30 ha for a1l other nnnual crors, Ghe mrine ca.r1l' preducsd are, in

orser o importance:  borlay, durum wheat, hrsad whoeot and maize. thile t
na,or grain lequmes zre: broa:d besns, ~zS, chicl ne-s, and lantils., Tabl
Y1 trasents the areas scsunicd by the majer coreals and arain lequmes.

Table ¥I' - Aress of iicier Caruals and Crmin Lucumes = in G0 3.

Curpals 1971=2  §573-3 1773k 197ts-5 19754  fverage 2
tarlay 1943 2016 1373 1519 0 2120 'm:r!; 8.2
Fmruny M, 153 P! W 1235 Thsh RIS RIS
Rpend VL, Les 262 528 . 483 50 i 1102
Haizp ) § a6 By ase o 432 ag 10,3
Ntror 112 L ERERE X o oo 123, 2.7
Totz] 3633 4400 Bh§s 411G kehl ahn 1e0L
Leoumes

nrosd Doans 255 = oy iy 1! 2350 432
P:as . i 112 13; 127 115 21
Shizchk Peas B3 LG 15¢ ac Iy - «°ﬁ7~ 13.2
watile 391 L Y, % | 'ua 30
Qehor 3 a0 LI £ L7 Bl Lk
Tatal 75 iy 502 562 55k Bk 190.9

tafinfad Croo Prcauc:ion

0F the % millien ha. cf cror lamd, 20o0ut | ®miition ha. Ire irrigable and
aaproximetely 703,097 b3, have boan broucht under 'rriq:tian. The irrigatad
5rea nroduces nrinqrily suqar buat, cracticaliy 211 of the sotten and rice,
most of the vagotzbias ~mi sitrus which arz crown largzly for zxncrts, and scme
cerz2is (mostly bread wheat). "

lost cf tihie cron production comes therzfor: from the rainfud rens and is

anduc::: under kigh risit conditions. Cver most of the ceuntry the riny

casan extends from mid-“ctober-lovemb.ar to Spril=ifay. Excupt in the moun-
tzinous regions, little iF any rain 2115 between Hav and Sentomber, o neriod
2150 marked by high temuarsturss. Sv contra st, during the rsiny season mild
temperzturas acnerally prevaii and sunshine is abumssnt. Thus the crop qroving
scasnn coincides with the riny scasen and, hacauss ths lena 2nd hot dry
czason virtually orecludes the nossibility of corsarvation of soil moisturs
through summar F~llow, cren preduction decends assentially on the rains that

~=cur axch year.

o

wiokly Yariable %sinfall and Cron Production

tainfall ducreases in vearly amount as anc moves south from ths 107
nountaing 2nd east from the Atlantic eoast. For oxomrle, averane annuc!
*‘"ci;itation is 2% mm !n Tanciers; "cknes 574 mms Cusablonca 236 mm, Scttas

©1 rm, i'arrakech 27

212 mm and Acadir 22% mm. Cceardinrly. eres arzduction
[«

l
tivc more humid reqglons to the scmi-arid and arid arsas (Table Vi)

.ﬂCl"E..S“S T rom <



=20,

Tubie Vet ‘:'-‘."&-.’;',"‘34;‘1'-‘.‘:ivil;'.r:.i-’v.:, fer r..\.x...tiox A.nr"ll V"nnlon
Canitrn - sy IR 14
Mebines 1y The 220 o8
:‘Fc.s e 311 ST ,L‘ 1% 8
flesﬂ m-n- r12s P N 7“, 33
Settat- ch 3 305 2k
1 Jadld 375 B o
."~.F P 83T 16 by o>
Yhourihga BRR ot Sy el o
.', -am.; e 1727 3% ig2n 3h
renl Hallal 245 5 287 A
Harrakech 702 16 G2 13
Agadir EALPE <R €4 -3
204=352 ‘mm oA 20 i9“:‘3 22
Nthar 30K 10 72 BRE
Total L0 6.0 ek 180.0
feinfall is hizk , __. . _le in awount {up %o 33 ) from year to vear,

ind in distrikution furine the rainy season., This uncartainty is raflected ir
:h.. wida varlat sns m ya"rly crop rmductlnn. ) SIRERTE U N

able \clll - "rsc.uct!s.': of -:zj«.'.r c:.-raals and Sra _gumes-. 71-2 19754
i ) Jons ' RS

"‘I"I"!f’e Wi rhest Lowa:

s darley - 2,106 2,060 1,23
D Surum . 1,k1a 1,63 1,1
Yroad Y. v :-’4~",-Ef o 337 371
ilaiza S R h22 FA¥
dther R K
All Cer=als lz- 403 g,50% . 3,14
hroad Becns - . L ,;T"—'f"""‘--,' B 14
Pezs ) RS L R £ RSy
Chick Bess T "';" 72 ‘ 'IGL: R |
Lentits . Cteoooapo o Bz ll
Othar o kR AL N.A
Al Legumas 0 . i--— 7”‘ 353

flichest and lowest vizlds do net eceur in the same vear far all erans
instablz and Low Yiald

1ido varintions in crop vields also acsur thronghout the enuntry from
7ot :c y-.ar anc altiwugn yiclds ara qererally dighar in the mors .mmnr‘ :rees‘
(I'us lepas, m.nitr*) thon in the semi arid (a.."t')t-aafi), and arid areas

\»..‘rnmcl =hani I".\.lml,. they ara lirv wh-.n comparad *h *hmen nhtained nnrdae
similar conditlons in other countries {Tabic 1¥).
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Table IX: Yields of the Major Cereals in Toms
1971/72 = 1975/76
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inadegsuas: Frocuction Technole

The erratic rainfall ratesrn that ¢
iome =7fcct en the variations in crop production and yields that occur f
'car to year. However, it does not explain the low levels that are achlaved.
wxlvsis of the production ,:r:ctxc..s fcllowed by the rainfed farmers sungests
Hhat the low srodictiviey of thess farmers: is ..rou.:bly due much more to inad»-
ust: tuchnoloay than te Insuffielont rainf=2il.

Farmers. in llioroces arc cnmonly classitiad as modarn or traditional. Yat,
wetside the Trrigat:d arcas where productien s definitcly market=orientad,
nu Judging by thair strikingly similar production neaeticas. the distinetian

erusan the two qroups Is more 2nnarsnt than raal

. e minfad arsas, 1and nrcparation is gunaraliy carrled out just

hw2S of planting time after the first fall ralns have softencd the hard and
iry soil from tha long and hot 2ry season. ‘'odern farmers use mechonizud equ.,
mant, traditional farmars use the age-old amimal drawn wooden nlow or its steel
version. #odzmm farmsrs also tond to practice deep nlowing on the mist=ken
premise that the orcrstion i necassary to save water. Actually, in =ddition
to being costly, deep tillag: agpears fo cous: impertant lossas of soil meis-
tura without sither providiang a dasirnble sccd bed or controlling weads
eFfactively.. Morcover, on sinpine land, It tends to increase soil zrosion
which Is aiready’ s serious croblem throuchout the country.

S3ud and fertitizer (when usad) arc normally hroadeast and mixad with the
ioil, using a tractor=draw tandem disc (modern) or the animi drawn nlow
(traditional). !n either casc, the rosults zrz tic samz. Tho nlanted saed
Is unevenly distributed and buriad, which makus fer unsatisfactory jemination,
Tnis 3lso results in noor stands and <ventunily =ocr vialis. To avercome
thic, farmers use high ratcs of seaading {4f ¥A/ha) which ara twice the commen
rates in the U.5., and aften practicc a2 secend scalina. Considering thst
2 million ha. are plantad in Earlev and 1.3 millien In braal wisat and urum
whent, improving the sced method 2ionc could scve Morceso ~lmost 0,00 NT
of baricy znd wheat annually. 2rondcasting fartilizer is also inafficiunt and
wasteful, particularly in the case of onos':h.,.a mic": tends te bscome inscluble
and conscrucn..ly unavailzble to thz seadling in its eritical early GFO\""h
period. loreover, breoadeasting h..s the aoffact of .fertilizing the weeds as wall

e mbla alawmsad maa. [ PP S P ey mbha? o bl ??%in. - mcmmmnad. Loaw aafl —-2-‘- ]



wlile.

- Although seme farmers rcgularly use certifiud seced, mast plant seed
saved from thcir own previous harvests or purchased from other farmers at
the lncnl‘mnrkat. Some give attenticn to cleaning weeds from their seeds,
many do not. The result Is that often weeds are nlanted with the crop.
fiznerally, the smed has not been testad for germination and its variety is
unknown. tHowever, given the cultural practices, sced variety is probably not
a major factor in determining crop yield. Almost certainly the genctic poten-
tial of the seeds being used exceeds the yield potentials of the rest of the
productiom system. ' Undar such: ctrecumstances the major investment required fer
changing to certified seed of improved varieties wculd not be justified.

' Harvesting of ccreals and grain legumas s accomnlished nrimarily with
mand sickles. The grain is carried or hauled and temnorarily niled near the
threshing floer. Animals driven over the dry grain snread over the threshin
Floor accomplish the threshing.. Yinnowing is by wind from straw and grain
being tossad into the air by pitchfork. Observation of volunteer cereal
nlants In fields indicates considerable shattering loss in the harvest nrocess.

Hodern farmers by contrast use self-pronelled combines. fer harvest.
lleavy stands, of voluntear gralin can be observed in many of the flelds that
ara harvested with combines, particularly in the path of the combine separ:
This "~"*-=="- "mroner adjustment of the machines. ~

*31IOW Lang

A substantial area (233) of the arable land is used sach year for so=
called "fallow'. Little, if any, of this fallew land is managed to nrevent
wead growth so as to conserve moisture 2nd permit mineralization of availabie
nutrients such as nitrogen. As practiced, fallow s more properly an annual
crop.of weeds and volunteer for Tivestock grazing.

The pressure for 1ivestock faud Is areat. Throughout Mornceo, little
permanent perennial forage exists. Only 1.4% of the arable land is planted
to forage creps ond most of that Is under irrigated conditions. In the rainfed
areas, practically every hectare of even thim, marginal<sédll is planted aquite
regularly to barley or other cereal. From the time of harvest until the naxt
cron is planted, livestock renzatadly qraze the fields. Some of this land is
not planted cach vear but Is usad for livestock arzzing. This Is not “fallaw'
as. it is understood normally. As indicated earlier, it Is an 2nnual cron of
weeds and volunteer that is grazed closely and. continuously. This nractice is
not only inefficient In terms of forane prnduction and animal nutrition, it is
also a hazsrdous cne. in that it keaeps the land nearly bsre and subject to
sheet=2rosion.

Instead of a3 very unproductive crop of weeds, 3 much larger amount of
guality foragc could be produced on the fallow land if it were nlanted to
annual forage crops, nossibly grasses and/or lequmes which would be cut for
nay at timely intervals rather than bcing grazed. Admittadly this would’
involve 2 change in livestock managemant practices, but it would greatly
increase the feed supply that so seriously limits livestock production.
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Production Potcntials undar Al o Production System

To date, 50M programs to develep rainfed production have buen gircctes
essentially to larger farmers and in the more humid areas of the country
(over 4CC mm 2nnual rainfall). Little has been done in the semi-arid and
arid areas outside the irrigated perimeters. In thass neglected areas most
cf the farmers are small, subsistence orerators whosc only tillage equisment
Is an animal-drawn wooden or stael plow with oceasionally 2 small spika~toozh
harrow.

Throughout thesa are=s, scils are shallow, and the dry season Is probabtly
v 10ng and hot to permit fallowing threugh one year in order to accumulate
soll moisture for usc In a two-vear crop-fallow system that would inersacn
yizlds and stabilize production.

Yet In the semi-arld arecas (385 mm - LOO mm annual rainfzll) there are
clezr potentials for markedly increasing crop yields and the nraductivity of
the farmers. To achicve this, the nroduction systems presently in usc must
‘be altered radieally. However, although much progress has been made in coun
tries such as Australla and the U.S. in improving the efficienty of farming
'in semi-arid areas existing tachnology Is not directly apnlicable to Horoeca
ecolngical conditions. Therzfore a systematic research effert must be made
ta determine: the alternative rroduction practices and rystems. that farmers
In the semi-arid areas can use witheut Increasing the already high risks undi
which they operate.

Beczuse the sm2ll farmers who are in the majority in thesc arsas cannot
aver 4o a setisfactory job with the equipmant available to them presently,
the research offort must give nriority attention to the development of small,
simple, low draft imslements. Designing, testing, manufacturing and distribu-
ting such implemonts will takas time and will require a major effort.

There 1s no aviasnt, 2asy way to make major gains in agricultural produc-
tion In the semi-arid arzaz. A vigorous anplied research program is the right
rlace to start in developing the tuchnolegies and information needed for sound
decisions regarding programs that will take advantage of the substantial potan-
tials that appear to cxist in these areas.
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B. ECONTIC fuwe: waa-

Since thiz nrrojct neither raquires am irtusion ot canitsl (in the
finmcinl invagtment sonse) nor generates direct rawvenue honafits (in the
cash f[low sensa), 1t has not haen tha subiect of 2 frasibility mnalvsd iz
for detnrrination of intarnal rates of return. benefit-cost ratios ar suns
tivity mnslvsis. The relevant Auzations related to tecmical mnd economic
numdness and econemic validit? ara. howaver addraanad balow,

Povulrtion Fanensiscn and Incraaszed Feod Tanuirements

it 1cs presenc povutacion, “nrocen st immert substontinl amounts
of cer2als ané sther nod nroducss., Zith v mmml pnoulation erowth rat:
nf sbout 37 and nbout 57% of its nopulation imdar the are of 1%, continnin
Taoid erowth in monulation for the mext twentv vesrs seems certain. The
need for addad food will incrnasn acenrdinrlv, Tha nooulation will izeras
b7 three rmillion in five wvaars, the pronosed duratien nf the fi=st phasz o
- tha anplied research nroject. Tf this increased fond nned is not sansrata
by increaxsed nroduction within tha countrvy. it %<1l hav: to ha irmngrad -~
will coastitute 2 c;mm'.'.'ir.n:'.d:lq burden on foraipm axchanpa asrnines,

Land 52 in £ha Yrndace A:e-.t. (see Tabla I)

Abou 2 mdllinm ka, am cultivatad anmually in the project amn..
They ronrogent 367 of the tots’ cremland slmtad in Mornecen. The noodect
2222 aceounts for 367 of the pational barle~ area. 13T anch of th= durur'
and bHread t-rba-'t: aud 27X of the mize. Pulses are oroduced oo only 152,799
hectmrag, or 2 of th: cronlead cultivaced mmpuallv in this araas. bhut thav
ranrasent 29% of tha total hectar:s dawvnted t~ oulsas in Yoroeco. Thev ax:
a0 doubt provm in th2 hetter lamd arnas ag wmll as m irrdpaced. lande,

Thae. numbar 2f hactaras of irrisated lands ia the traditicasl devlimd
.mrea hasg bean increasing, Io April 1975, thn Mindstry of Aericulturs ranor
t'-ro 2njor projzetzs in the area, the ')oulr"ala in El Jarddda nrovince with

2,291 hectamwas, md tha Faouz nrodecr in ‘farrekach nrovinga with 37,500
,P_c!:1rn1—-n raral Af R5 TN hosrawan wndae el onod am

¥ Marine necotintions with the ¢WE, the prnizet area oronosed in the MIAC
renort was redefined to ineclude only thosa rneions whera rainfall averares
25-425 rr mar vear. Siace evailshle data ave ~aneratod by nrovinea,
axtrapolatiom of statistics fror the MTAC pronrsal, or compilation of
simdlar statistics, would cormound arrnrs alr=aty containad in ecollectins
the originnl data. Accordingly, this saction w31l usa tha information s
ziven in the MIAC romnre. '
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"'nbla !' Lmd ""0 in the Proiect ‘Aren.

Z of" f‘auntr!

Cron’ ) lectaris _Total
Mrum Faos 459991 32,5
Rra=~d 'haa RS 32.T:
Carley . © 707 999 35,8
alze 7 " 399,99 82.5
Pulses 152990 2.6
dther Croo: 94 99 1.5
Total in Culcivatie 1,756 3.3

T Brnwincaa™ Gattat, Thourthen. Bl Jadida. Saf

f.f:oé Yields

Taa awrare vicld dnta far t-a three msjor cnaresl crons in Yoroced
durizeo the fiva-vaar narind 1960/79 through 1977/74 provide soma obsarvatisas
that ave signiiicwmat in tems of fntura nrmductivite (saa Table X7). Mirse,
the sevarity nf tha 1772/73 drousht is v2rr amnnarant and inr':!.cr-:ea the
nroduction risks inwvolved due te cliratic conditdions., Vields nf wheat and
harler, which dominate tha caszel crops in the drylzad arsbla awan. dreoomad
shaml7. The viucid ner hectnrs in braagd whaat wac 257 belaw the tve-fmar
averame, while barlov vialis daclinad 437, !sm= ohservers haliavs the wvields
in 172/73 wers 2ctunlly much lower than thosa venorted.

fecomd. thz relative seabiiiry of yinlds durins the nth-r four vears
nlue the nroduction lavrls chtained indleatn that the combination of fall wd
wrinter rzins olus the conl waathar arovide tha ={s1t anvironment for nad-
mizize nrnducticz o tha drrland arsble ara~s. Plantines of amual croos
ar> omda in the £all snd early winter and harvestad in the sprinz, Bacwura
of ris, productiam and h2rvest narinds are ideneified a3 two vaars, 1933/79,
indicatins plontine in 1949 mmd haprest in 1971,
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TABLE XTI, - elds of Cemal urumr ‘and Pulses in ‘brocco 1969-70 & 1973=74
StS. ' r’acra)

. Crop 1969-70 1970—71 1971-72 1972-73 1971-74 1969-70 & 197574 |
ST e - J-Y"'r average

Q/'da. ('f/”.a Q/Ra. :.1{.,le ‘ Q/L: . 0/Ha
00 9 93)‘, 3.90

r:hea:, durun 9 as ‘ 10 32 1034
Hhea:. brend 8 43,.;-‘-\-7/10 o 9.9

.Ba::le’yk e 10..;_;.7 ;'12 s"f-' SR 7 S

[T eas

aat, o 1417 16.1*_7, 15.1 ;;;_;14 8

Whea:, bmad*j 2.5 163 159 f‘v‘;’i13 3_.

f‘thgley “19 z} zsv.gf_g&; 23.7; 116 g?{f;{nzz.sf

m.d

UPP/A I-b/A

Lj ~Broadbeans, :Chick’ and Gragn P2as, Lentils, aznd other.pulses.



Livestsc

The livestock production in coe trmcicional aryiand arable area is
_ Jignificant part of the total livestock production of Moroeeco (Table
XII). Fifty percent of the cattle are in this arez, plus 48 vercent of
the sheep and 19 perceat of ths goats. - In the northerm, better rainfall
area, cattle dordnata with some sheep and practically no goats. Goving
south and west, tha mnnusl rainfall declines, and the aumbar of sheep
aud goats iacreases. Small herds docdinata in the saro mamner that spall
farms ‘dominate. Any comprcohemsive progrom to immrove the well-beiag of
farmars in the dryland arable arez will have to include improving live-
stock producticn a.long with :metoving crop production.

TABLE XII. LIVESTOCK POPULATION IN YNPOCC), 1574

o ‘Total Number Number in ~&:in
__Type _ia HMoroeco Projsct Arma Proiec: An.a B

{féaﬁﬁ1;3f° o '.3-4°9,0°0 | (1,704,000 ‘ng»{iEO;

Shosp’ - 16,000,000 -'~_ 7,680,000 - 48 f
B T

looaes ™ 7000000 1,666, ooo
{Hogs ,“"rg”t u, oooy'a o wm
| Donke 7S | ;,200 ooo' R N/A .

Camels zoo ooo S A

The.- Average Fzrm in the Prnject Aren

There ara zn estimated 263,000 farm wmits in the project area, and
great differences axist among them. Recopnizing that the profile of ar
average farm does not describe either the typical famm or any specific
farm unit, the following, naverthalass, nrovides 2 valuable verspectiwe
of the situation.

Information on erop pruauctzon on tne average rarm 1o the area is
preseuted in Table XIII. It has 6.63 hectaras of cropland. Barlay
acemming 3.29 haeraraa. ar 4917 Af rha lond, and accounts for 65% of the
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value of the crops produced. Twenty-six parcent (25%) of the land is in
£allow. Tetal harvestad crop production, based on 1969-74 average yizlds
md 1975 prices, =counced to D 2,208 ($492). The fallow 2rea, plus
stubble used after harvest for srazin; livestock, ma“a a2 rcal contribution
to farm iacome. To obtain m owverall zross income, ome would nced, thara~—
fore, to calculatze the rztums from livestack production. Zowever, o
value has been assigned t» the £allow lond and the stubble in developing
the crop incoma. Althourh most. farmers raise some cattle (1=-3 heads),
these are viawed by the fzrrers more as 2 form of savings thm 2s income.
o data are available to determine how much of the 6.68 hactzres are owned
and how much is rented, but it is safz to assume some of it will be reated
and a sherz of tha crop will be given to the owner. In addition, the f2m
will very often be fragmented.

Expense for production will be small. Tools will include a wooden
plew with a steel point, hand sickles, wood forks, simpla harnesses mada
mostly of twine plus 2 little wire and chain, end related items. In
addition, there msy be somc years whea seed is purchzased, but most years
the farmer will use his own seed. A few farmers use a small amount of
purchased fartilizer, but most use none at all. :

It is estimatad that 1/3 of the barlevy raised is used for faeding
the animals, 1/3 wili be hauled to towm for processing and raturnmed for
hom: use, and the balance will be marketed. Most of the meat animal pro-
duction will be marketed at the weelly souk except for the shaep that are
saved for the reiigious holidays. Weol will be used for homa weaaving ox
sold. The milk from cows, goats and .shacp will ba largely coasumad along
with a few chickens. The farmer's animals will usually appear thin and
undernourished.

Some 4ssumed Results of Proposed Resaarch Tachnigques

- Madnly du2 to lack of available data, not all of tha proocosed re-
sezrch techniques vers given quantifisbis possible gbicctives., For
purposas of this analysis, only proposals with quantifizbla outcomes are
taken into consideration.

I. The Potassium Situation

cording to the TVA Report (ive/), practically aiL sSoils in
¥ozroceo , calearaous ard coutain = pE level in excess of 7.0. Tais
indicates that very little lesaching of soluble tdinerals has nccurred,
especially on soils with a silt loam or heavier texture. Such soils
should be rzlatively hizh in available potassium, yet in 1975 = total of.
71,453 MT of potassium .sulphate and potassium chloride werc immortad at
a cost of about 8.8 million dollars. Much of this wes probably not ace-
essary. .\ preoperly oriented soil tosting program could reduce consider—
ably the potassium fertilizer imported. This analysis will assume that
the proposed research program will razduce the impnrt f£igura by 257.
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2. Ydelds®

Yields of wheat, barlev, and corn are very low (see Table XI ),
It iz reasonable to assuma that increases of 59 to 100% could be
schiaved with the uso of fertilizers combined with propar cultural
practices. Fertilizer demenstrations conducted: by ‘FAO hawvc 5h0wn‘thg5ﬁ;
such incresses ares possible. Tha analysis wilIAaSSune an zverage iacrea
of 50%. o

3. Seeds

Drilling,; rzather them broadeas=ing, could save Morocco 49,900 o
cf barley =ad 39,009 MT of vheat cnnually in reducad scad raquirzrents.
Sinca the project area sncompasses 36% of the l-ond producing barley and
33% of total wheat land, chis analysis assumes an annual savings of
14,430 MT of barley 1nd 12,270 MT of wheat for the project-araa farmers.

t» Chenzes irn Farm Incoms by Urilizine Rasearch

The anticipated effect nn famm income of a 507 increase in yial
cotained by using improved cultivation oractices is shown in Table XIV.
The average former in the project arez should increase his grogs income
by 1,194 DE. Assuming that production costs to genarate the incresmental
praduct are absut half the praduct value, the anet incraase in income to
sach farmer will be 552 DU per year.

By using a szed drill, rather than broadeast olantiag, he shoul¢
Taduce the mount of barley seed used by 0.65 quintals and wheat sead by
.23 quintals rer hectara. This would lower his productinn costs by 41 1
i provarly orianted soll testing program cculd redues his fer=ilizer re-
quirament by 9,31 quintals potassium. Using the 1975-76 price of 43,66 I
per rnuintal for $07 granulatad notassium chlorids at Venitra, thc snten-
tinl not saving in fartilizar outlay would be 21 DH par year. The irmle=-
nentation of improvad cultural practicas to incrensa yields md reducs
costs could increase the net income of the farmer by 552 DH per y=zar.

5. Other Feasitilitvy Issues

2. There arz no known price or markating constraints for plan=-
ning tha devalooment of the technology as such. For ultimsse use nf the
tachnology, any such constraints would obviously have to be addressad.
The GO¥ has several nrorrams with raspact to marl:eting, credit, and
sinilar services. It is expected that these programs will continue to
be carried out.

If bottiesnecks occur ia the fallow-on project's testing and
norlication of tha innovations, such problems will be broupht to the
ettantion of responsibl: parties and project resources will then be ii.
‘troduced 25 necassary to addrass the problem.
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9. ine Lemediste amployment effacts or tae project are nil
with respect tn total employment. The affect of the technologzy, when
appliad, should inercasa total employment subkstantially., Tha reszarch
design will stress the use of locally availabl: rosources whenever it:
is practical tu usc them, The net effzct should therefore be incraas
labor use. It will stam from:

(1) Marketing of production inputs and farm products:

(2) Mixzad, but incressing usa of, capital and labor
in tillage, sproying, fertilizing, ond harvestin

(3) Secondary effects rasulting from increased nat
© “arm income

Conclusion

No accurate estimatas cen be made as to the net economic benefits
:nac can derive from the project. In addition to the cost of the pro-
jeet itsalf, one would need to taks intn account the cost associated with
:ranslatiag the expectad rescarch results intn practicas utilized by the
‘armers in the area. These costs cmuot ba astimsted in the absence of
)bjective criteria. Howaver, as shawn in Table XV, sizable incrzases in
:ne preduction of cereals ond grain lepumes could penernta 200 million
rhams ($44.4 million) per year disposable income in the project area
iIssuming 2dded production costs will be about 507 of the incraased product
ralue. To this should he added the annucl savings of 9.9 —~illion dirhams
'$2 million) accrued by lowered potassium requiremznts dus to a properly
iriented scil testing program zad of 14 millicn dirhams ($3 million) by
owered scaed ra2quirements duz to the use of seed drills.

though the 2anual net incresse in ceraals avnilable for non~farm
onsumption would be about 627.000 T — 560,000 4T dus to yield improve-
ent and 27,000 YT from decrzased sced requirements ~- significant changes
n prices would not be expected. The reason is that present interaal

roduction of ceresals falls short of total demand by not less than one
million metric tons yearly.

In view of the sbove, USAID concludes that the project is economic-
2lly justified.
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/LAND-USE- AND PRODUCTION OM.THE AVERAGE. FARM

;Total Prnd.

ba/o
;1975

Total Value

O. Croos Prnduced

) Wheac, durum

;,Wh:at,.braad

f.arley

«fPulses e \f‘;fAIf ;f
: zllow” b

'f'gTQF 1 Hn/Fann‘

“per farm

 * 7’595957'fLﬂ'
b
7?5;ééf.g;3iA7vt

0 2 07,

f35;66?fvf

o  2551””

LR 2]

e 90‘; 63 435

s 126
w o nes

e

'fééiﬁ

' Total Harvested B
2,208 DH,"

Czops/Farm

e Crou

:;Uhcat, durum k;f”‘

,fﬂhaat. bread
:iBarleyf'zf -
f?uls;s g '. ; fw%

| Total o/Fam  1g.51

;.;;;,p . Bu or Lb/
Lo nc'es/qum Acre 1}

11 03j¥7H
10,38

zo 143j-*"

Jén 00 lbs.;

Total Prod.k
- Bu’ or Lb

vl'vs«as

.1‘33 7.) ‘._1 : : 'i, 1193 f
2»551 46 lbs. 0,991,

' Totﬁl Value
Croos Prbduced

.$/Bu
1975

s 98 37_;”? 
188 e

l Tntql ?arvested e
' Croos/’a'uA 9401 82 2]1

+]

1973=74 S~year averages.

national averaga.

c3Timacas or crop yields are based om tl.. .......d natural 1959-7) to

For wheat, 377 of the hectaras of land in
wheat in Moroceo are in this repion.
and soils, the yield for the drvland region is estimated at 757 of the

Considering the rainfall lavel

For barley, with 94Z of the hectaras in Morecco in

this ragicn, the estimated yield is assumed to be the same as the na-

tional average.
this arza,

For pulses, 407%7 of the total lands in nulses 2re in
Assuming that thesu crops would get a prioritv use of the

bettar lands in the repinm, yields are astimated at 852 of the national

average.

2] 4.5 DH per $1.00,

approximate exchange rate.
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'NET BETURY FROY THE

AVERAGE TARM

UTILIZING IMPROVED..TECENOLOG

~ Bectares

Total Prod DH/O

Crom . par Farm

Hheag; &utﬁm.  » ;95 ;
‘n_at. bread  ¥,‘ 0
Barlev f ]fv';» :f{
Pulses }33  % S

Tallow = Sy

o Wrers 6.

1] )

~Total Value

1975.  Crops Prod. in Value |
oo .. DB .

Incraasa

R AhféS:.'f
Crnp'.

kAwpér Farm i~

""ft7ﬁﬂBu or ;j?ﬁ»'fjé REStE
-lb per Tot_l Prod
Acre :

Bu or Lb

$/Bu

1975"‘

“heat, durum
1eat, bread ;} Q’i
Bhrley, o

Pulses.L:(

:llowfﬂ g

' Lotal A/rarm 16 515

o ssf~

o 21
g 09

-u15'57 f, 5255 .

243.50;

*'8°7 195

e

ﬁTotal Harves:ed ’rops/ratn§>3735 21

-  ‘;t: Net Increasezl

Total Valun
' Crops Prnd.

‘;}ﬁiés;jSF;i;f”;'

_f$2£z;db@’~

Inctéaséf
—in Valua'

$1°1 20,?%

:Crop' ylelds are 50%. hiphgr than the remsrtad: na:urnl 1959-70 to

197’-74 S-Vear averages.

2]  :ssuminp P'oduct*on cﬂsts 0% of ‘product value.



~TADLE X!

ELVECTED EFFECTS OF IMPROVED TECIMOLOGY ON THE: FROJHCT A

é@;opjp,~:'fEEét#reéﬁfj_j:Average 1/ 1975 2/
‘ Ry it “Yields/Ea D:/q

?fféthil€ '>J7 Current Unit Price'/‘ ‘
_\Curren ~;H \
jProd 1/ - (1.5 x preasent) Prod. ..~

anueiibi

“Yields uftia _Expccted

‘Fxpreted Walua

T
~in‘value 3/

Wlieat

, *‘,152 ooc 8,25

62300( 9.00 @A

B2
-
NI
.-,
(%)

knnual Total Increase

‘nnual Het Pennf1t ﬁj

167.5 - ssie

sed on A.;S-yearf”veragp 1960-70 to. 1073-7 -

.v"ja1“75 fatm-gate price

e ‘1n m1llion DlrhamJi

5&/3*Assuminf production'costs s01: of ‘product’ vnlue
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C. 'SOCIAL ANALYSI

otev SVvawe pULdpELLLVS WL LG PIUETAM WUST glLve DIOMINENt considera-
tion to the responses that farmers make as producers to the high risk.
conditions under which they operate, as well as the changing social and
economic circumstances that prevail in the drvland areas.

-The social environment in the project area apnears to be very com-
plex, with considerable variation. Very'little current and well- :
documented information is available on the social milieu of the small
farmers. Such a situation presents one with two choices: either to
make a few sweeping generalizations which would have very little depth,
or to limit the discussion to a few highly pertinent subjects utilizing
the best available information. The latter is selected because it seems
to maka the greater contribution to this project proposal.

The topics to be discussed are: land tenancy, including arrange.
ents for usage: the agricultural work force: the role of women; the
'ole of livestock in farming operations.

1. A Brief History of the Evolution of Lana ienancy in lMorocco

A true understanding of the present structures of rural Moroccan
soclety cannot be adequately grasped without 2 censideration of their
historical evolution. ' The use of the land and the patterns of land
tenancy have played a very important role in the evolution of farming
practices in the cereal-producing plaine

a. Land Tenancy in the Past

Although it is difficult to ascertain exactly that relations
previously existed between the land and its occupants, historians have
characterized these as relatively loose ties, a state of affairs which
corresponded to the preponderance of a pastoral orientation and a type
of agriculture which featured long periods of fallow. Population density
was low. The nomadic way of life and frequent shifts in the balance of
tribal powers fostered geographic mobility.

Because of the overall abundance of land, uncultivated areas
were common. It was available in seemingly unlimited quantities. Any
individual or group could take possession of a field by marking it off
and using it. The principle of "vivification" of "dead" land was the
only recognized basis for establishing possession. Land was not consid-
ered to be held if active cultivation were terminated. Individual or
private control of a plot was not dependent on the value of the land
itself as much as on the amount of work and capital invested in it. At
the end of the ninetesnth century landed property was considered to be
the land which an individual and the members of his social unit such as
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the family or tribe (the distinction between the two baing somewhat
vague) could cultivate or use as pasturage for their livestock herds
and which cculd be defanded from the encroachments of others. The power
of individuals or social units to control their domain was the important
factor. Limits were not definite. The dimensions of such holdings
around a central cultivated core could increase or diminish according to
the strength of its “owner" or occupant. Beyond the limits .0f effective
control, vast areas of uncultivated land and common pasturcland existed
which were very fluid in legal status and which offerad room for unlim-
ited expansion.

About thc turn of the twentieth century, truc private free-
hold property (juridically referred to as melX) made its appearance.
tlelk landhcldings have their origin in lands that had praviously been
acquirsd through the 'vivification” practice discussed previously. Use
of the land was continued without interruption and held by the same indi-
vidual or group. Subsequently, through a series of sales or other legal
transactions, the land acquired the new legal status of melk (freehold)
proverty. The total amount of melk land was still quite small at this
time. Most of it was centered in the vicinity of permanently established
villages or tribal groups that were relatively sedentary and who repeatedly
used the same land. The €amilial or patriarchal aspect of landholding was
reflected in the concept of indivisibility as regards inheritance. This
indicated the cohesion of the patriarchal plan on the one hand and a
relative weakness of the conczpt of individual possession on the other.
The practice of indivision cccurs in a limited fashion today with more
than one descendant inheriting joint title to 2 parc2l of land. This is
done to prevent further fragmentation of parcels of land.

A category of land to be distinguished from melk land is
bled jemaa, or collective lands. Thase are "lands of cultivation and
‘pasturage used by tribes, villages or other indigenous groups under col-
lective title, following traditional modes of nroduction and use", as
defined by a dahir (decree) of 1919. Some have argued that there was no
such collective land with a special lagal status before the intrusion of
European influence, and tha: bled jemza was in fact a creation of the
Protactorate that gave the state, an entity that did not exist previously,
ultiriate guardianship of this land.

b. Changes in the Land Tenure System following European Pene-

tration -

The intrusion of European colonials into orocco was accom-
panied by a great increase in melkisation, the conversion of untitled
land into privately held property with legal title. Early accounts attrib-
uted this increase in titled land to a reduction of internal strife brought
about by the Protectorate, a necessary condition for the development of a
private hndholding system. More recent studies, however, have attributed
much of the movement toward melkisation to a defensive reaction on the
part of the Moroccan peasants who quickly saw that land without clear
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title was subjiect to appropriation by Europears as well as by other lor-
occans who possessad both the means and the power necessary for enlarging
their holdings. The nction 2f an “astablishment of order may have ex-
pressed the viewpoint of the colonizer, but for the “oroccan neasant the
insecurity associated with tribal quarrels and shifts in power was
replaced by an insecurity that was due to colonial manigulations.

Helkisation rapidly accelerated the division of former common
lands into privately held frasments. The distribution and configuration
of plots reflected the location ané relative gower of families and indi-
viduals at the particular time of this development. This occurred
between World War'I and World War II. It was by no means the result of
2 gracual evolution of land ownership.

The period bstween the two world wars was also markad by 2n
increasing differantiation between large anc small landowners. A& process
of increasing fragmentation continued among small landowners resulting
from Islamic laws requiring equal inheritance and from demographic growth
in limited space. This fragmentation contributed o a growing disparity
between large and small landowners. Farms that fell belcw 2 minimm size
for viability were often purchased by the larger nrorrictors, especizlly
during periods of drought. The larger proprictor then became the most
important source of land for sharecropping. This source is now beginning
to decline as the larger farmers can afford to mechanize and move toward
owner operation.

By the time of Worlc War II, the picture of immense zmounts
of untilled land, which charactarizes the situation at the turn of the
century had changed drastically, The limits of potentially arable land
had been reached. B2y the end of the Protectorate, Eurcpeans had acquired
aboutr a million hectares of the best land which is about one-fourth of
the total arable land in llorocco. The zmount of laznd available for the
Horoccan peasant had diminished censiderably. In addition, rapid dermo-
graphic growth began tn be acutely felt just zt the time when horizontal
expansion was no longe= possible. %he average amount of land surface per
person was decreasing rapidly. '

2. The Agricultural Work Force in !'orocco

The prcblem presented by the incrensed number of workers is perhaps
more complex in agricuitural areas than in the urban areas in ‘forocco.
The rapid growth in manpower tends not only “to create problenms in employ-
ment but also to multiply the number of individual farming operations,
creating 2 serious regressive evolutionary pattern in size of operation.
A fuller understanding of the effects of this emographic pressure re-
quiras a closer examination of the patterns of emrlovment. Attention will
first be given to a brief general description of various employment cate-
gories, followed by a morc detailed reviow ¢f prevailing forns of work
contracts found in the traditional :»roccan agricultural sector.
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a. Types o Emloyment - a briof dzserintinn,

Tho farmer-worker (fellah) is a mam, using the help of his
immediate family, who works the land which belongs to him or which he is
sntitled to use according <o contractual agreements (rent or association)
The farmer-worker has more control of his owm activitics than do those in
other forms of farming, rarticipates directly in production, 2nd is re-
warded with benefits from his own labor. Thase farmers nake their own
decisions in attemoting to achieve the oftentimes precarious balance
among the various production sub-systems of their farming onerations which
aTe necessary to maintain their level of living. L

The associated-emnloyee (khammes) executes the order of his ‘
‘patron, and is reimbursecd for his labor wisth one-£ifth of the harvest that
we has directly participated in producing., This form of relationship is
an old one auc bears = strong resemblance to patronage relationships found
in fsudal societies. The khammes is not provided with 2 salary but cften
enjoys some benefits accruing from the patronage xclationship that the
salaried employee lacks such zs freater amploymont security. Now that
the traditional agricultural sector is increasingly being drown into a
money economy, however, the khammesat relationship is on the waan as an
incressing number of aericultural workers choose salaried positions, aven
though they may be less secure.

The salaried agriculturzl worker first 2ppeared during the
period of colonization when European forms of procuction organization
were introduces and quickly assumed a sr2at irmortance. Salaried workers
can be considered as consisting of two basic catesorics: permanent workers
and occasional or seasonal workers.

A major characteriszic of work in the traditionazl sector is
the amount of time that is devetod to finding and setting up working ar-
rangements. The large numbers of men who anpear to be. idle #long the
roads or at the scuks (markats) zre often angaged in this sort o unpro-
ductive but essential activity. Such negotiaticns are often of a subtle
and dalicate, time-consuming nature.

It is inter@s.iup to note that 2 farmer and his family wili
often refrain from harvesting activity so long as the emploved harvesters
are working in his fields, zlthough the farmer and his family may do some
harvesting in the afterncon after the workers have left. Social renk
plays an important roie even here.

b. Types of Contractual Arrangements in the Traditional Sector

Agricultural household hesds who hava at their disposal the
total means for accomplishing their farming work 2r:z rare. Almost all
farming househclds must enter into contracts in order *o procure the
means they are lacking 2s well as to commit those that they have in ex-
cess. A landowner can either rent his land to someone who wants to work
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it or cultivate it himsei:= by acquaring that which he lacks, such =s
lzbor or additional tillage equipment. The fzrmer who nossesszs no land
Or other meaas of productisn czn sither enter into 1 khommesat contract
with a lzndowner or scll his labor as an agricultural worker. Ee zizht
2iso be able to obtzin land, work, or livestock to tand throuth a rental
oT sharecropning arrangement. These ars simplified examples; there are
innunerable variations in relation to the 4ifferens aspects of rurzl pro-
ductive activity,

Contracts of Association (Bel ¥hobza): As has been noted
previously, farming =ssociations play an impertant role in traditional
lioroccan asriculture. Under the zeneral title of the bal khobza, or
cultivation association, there is great diversity ranging 2rom share-
cropping contracts with large landowners to mors coopzrative agreements
betwaen small farmers of more or less equal stature in relation to the
means of production they contribute to the associstion.

Formally, the duration of such associations is limited to only
one growing season, nlthough in practice they con be repcated between the
same partners for several successive yesrs. The contrzct is always renewe
in a formal manner, however, znd never continued in 2 tacit and informal
way. The contracts of association are considersd terminated when the
grain from the harvest hns been divided on the threshing floor into the
respective shares of the landowner znd the associatea(s).

Recent develcpments indicate that the total amount of land
12z out in association or to sharecroppers by bis landowners has dimin-
ished as the larger landowners adont more modernized manazement preactices
and mechanization. The large landowners, although the lzast numerous,
are those who have let out most of the acrenge to smalier share Topping
farmers in the past. Cver the past several years an increasing number of
larg? landowners have purchased tractors and now cultivate the land them-
selves. This developmznt has had the offect of sizher depriving former
sharecroppers of 2decuste land to +ill or of chrnging their status to
one of salaried employees. An overall effact has been +o nrovoke dis-
eoguilibrium in the traditional agricultural system. The small farmer wh
needs to supplement his sgriculturzal basc to maintain 2 subsistenca level
is the victim of this chanpe. The nresent situaticn sugrests that asso-
cistions are more exclusively contractad among small peasant farmers,
while the larger fellahs are operazting all the land they own. Mechaniza-
tion grectly changes the relations which formerly existed between the
large and small landed farmers. It increasas the social distance between
the two grours.

3. The Role of ¥omen

The importance of the work done by women in ngriculturs must be
given greater attention in the future. Availazble corments on women's
work activities usuzlly cite the complementery nature of their werk to
that of men. In farm opcrations women commenly tené livestock, weed the
crops, aad: assume responsibility far catrine flwannnd and waeaa



Considerable time is taken for the performance of domestic- activities
2ssociated with rearing children, cocking, =tec., 211 of which must be
accomplished throcugh very labor-intensiva tachniques

The care of =2nimals is the most demanding work for women. For =m
hour or more 2very evening woren must cut grass, weeds or lucerne to feed
the livestock. Some of the forage must be drizd and stored to feed the
animals during the dry surmer and barren, early winter period.

The processing of plant and animel products involves the weeding
nf wheat fields from !‘arch to May ané feeding the tares to the mninmals.
Yomen may be emploved winnowing wheat in June and stripping maize cobs
in October. Homen are 2iso responsible fo- milking goats and cows.

Morocco is a toslem state characterized by considerable variation
in behavior and values, beth among and within differcat sectors of the
society. Scme urban areas have adopted meny f2ziures of European culturs
in life-style and attitudes. lMuch of the rural povulation continues to
respect and adhere to those values which have developed from the contact
and intermingling c¢f difforznt Islamic and, more specifically, Moroccen
cultures. These sets of values are rich in tradition. Variable contri-
butions of Eurcpean, Islamic, =nd Moroccan cultural features ars reflected
in cultural diffsrences that exist among the several regioms. '

Veriation in behavier and values can be observed in the role of
women in various sectors of the society. They ronge from zn ecuczated,
orofessional role teo a minimally (Sormelly) 2ducated, secludad and highly
restricted role. The overall configuration of roles appears to be chang-
ing rapidly, 2specizlly in the urhban areas. Differencass between genara-
tions in dress and other outward manifestations are sometimes quita
striking. It is not unusucl to sec a 'vailed mother accompanicd by her
teen-nged daughter dressed in the lztest Evropean stvle,

In rural arsas, tradition reweuns strong., There is a high degree
of differentiztion between the roles of men and women which is articu-
iztec throughout many aspects of rurzl life. There are symbolically
significant differvnces in dress and saxuslly differentiated kinds of
socizl organizations for men and women. According to !'oslem tradition,
women are coniined to the home ané domestic activitiss: cooking,
childrearing, and helping to tend livaestock (see the section on Yomen's
Work Activities under The Agriculturzl Work Force in torocco). The
oroportion of women angaged in labor-intensive work, some of which may
be ocutside the home, is much higher in lower socio-ccomomic conditions
than among middle-income groups. The ssclusion of women may be zn ideal
which can be adhered to bv those with an adequate income, but economic
conditions necessitate compromises with the ideal. An interesting result
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4. The Pole of Livestock in Farmine Oneratimms

The Svsten of Livastosk Praductinn: Liwaztnck nroduction has alwavs
baen of importance in Moracecan traditicpal arriculturzs, In fact ~snvy o° the
emtradictions 2 tensiens whieh taday chrracteriza she traditinsnal arricid-
tur:l sectnr ~ricinaced throurh tha adans==~tian of asricul tural nrodnction
nrnctices £0 a nomadic. nastoaral wav of 1482, The rolardya teaunsusness »F
tiz3 hatwaen man and the land 135 Ane exmmnlaz,

Tnday rast small farmine hnuscholds avm livasrack, a2rhans one
ne tro draft mmirals and a small herd ofF cattla. n AT enats, Thes2 animnls
Alay a verv imortant and intaeral role in the small farmer's attermmt to halsace
the various corponents af nraduction ia his total farmine avaration.

(9]
- T U
w»

Troblams ~rise frr traditimal livaztock nraduction rractices becaus2
AL tha mmy finctions thacr thass mirnls sarve. Livastock sarve =as capital, -
52vings account, and - srurez nf inceme. Thav alg~ susply ooy £ar land tillare
rravide milk, wonl md meat, and finally functinn ns a primiry critexion of
sncial prestice.

Th2 earbination of nconnmic and sneial fimcetions pravents the
wirntion of rmore smecialized rniral hushandre tachniques. Livestnck which
s3ntisfy the graatast aurbar of functionn ~=c usu~llv the sn2s acquirnd, ewven
thourh each of thase funerimms mav be nonrly accomnlished. It is assentiazl to
7in A thernurh kaorrladme of the warinus Funetinng livastnek nerform in the
maintanancz: of the econsric equilibriur of the farming aneration i€ there is
52 an attempt o chan~: <he hahavinr ~f the farmer n thw directien nf onra
T24%innal livestncik mmavomant, CSunpase. TAr exarmle; onz wanted %o introduc2
“ura-breed cattle into » small Tarmine nseration. such ag cattla hrad fnr mil
“roduction. The f£armer wonuld have ta ndd the nurchnss anat of additional
~aimals for draft normr <o the cradit and new snsts inwvelvad in the 21r2 nd
raintepance af nere-bred cows, The replacing of 2 'traditional™ ener writh
2 oor: Specialized wne 15 not 4 nerzet substitutisn. The Snrmer trill asaure.,
avan 1f pnnrly, thz acearnlishrent of the functions which the lattar nne von't,
2snreciallr if it is forhifden becausa of crzdit apraements to sell the pura-
brad cattle at harvest tine.

2 J

Pl

3

hal

Livastoek 7s —owart Lass than 157 of the cuitivatad
l1-nd in Movoceo is tiilad srith rracear-dravm i=nlaments. Tiilinn, =weadinp.
arysting, threshiag, =nd trrasportiac are mstle dece v rmeans Af manual and
animal power, zm adactation £a tha 1oy lavel ~F canirnl necumulation mnd tech-
anlnsy of traditional farrors

Srures ~f

Rather than crmlete mechmization *~hich wnuld r2rlace <ninals wish
mmchines, it seems neca2ssary ta £allaw 2 more modacs pouse b ivpeavine tha
neacuctivity of draft amimals, The imar-verent af snimsl.draun tillame aquio-~
mant, the oradual salection nf stronrer nnimals, the 21{iminatinn ~f mill caws
33 2 gnurce of nower (nlthnurh this is n-= tnn axtanaively nractic:d). and
zstration nractices would 211 laad ¢~ incransed 28ficizner and noaductivier,
iuch new aquiprent and nractices would raquire distrihution of additinanl
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Livagtsck as 2 Snurce nf Tncoma: Cattle and shear rzre the nrirary
ineone oraducinr liwvastack., It all of this livastnck i3 g-ld, A oonriion is
coasumad by tha farm hnusahinld iesclf. Txeceot inm suburbat araas, mill produc—

11,

tirn i3 2 nen-mariet nroduct. "1k and buttar ara almage anriralv congumad
o the fardly. This is aot surorising when one considars thqt an syzrac:
ol eow rraducesz anlv twe o four litars oF milk daile Aurine lactation,

an' the averars z2iz: of » family is Tive

3nth meat mud wool ara nmarkatad mvoducts from she2p. Fammerly wool

g nlvost eatiralv used or orocassad hv ehn famfly, Teday it is inercasinrl»
s2ld in Tavw form dostined for urban centars, A ver? cimmificant amowmt of won)
hovevar, 1s still accurmlatad mnd saved bv the fardly ond used to stufs
rattresses and other furnicnr: in the heme, This eallectad waol crnstitutas
2 form of savines and m insurance apainst wvariations in ths nurchasiag nrwer
2% wnnev

- Livestock 33 1 Savin~z Account: Mzcisisns ~n th: sala ot livastoek
ara deterrined bv tha financia?! naeds Af the fowmine moacwation rathar than
—~rint prices. In traditional wericulture am ~nimal i5 scld &9 meat an urgant
a2 far liquid assats.  The traditional %ord is sometimas referred %0 as a
Uad nf br=", It ig in fa2ct 2 savinps acemmt that is vary wall ad-ntad to
<12 rudion. .ary level of caitalization in the traditisnal nericultural sectar.
Fenlacinpe this functien of the "erd =auid cartainly ha smoae the first raquire-
ments in fasticutins o mop: rarionalized oattern of livesteek mmazement.
This wruld necessitate nrafaumd chenres in tha currsnt svss2n of bankine =zad
cradit at the level af the smiil farrmer. /2 ontire kankin: netwmrk woul? have
tc bz croated along with a “hnle Yoot ~f Lankine pergoanal, ate. Thus thae hard
for hatter or for worsz, setiefies mem af the Ffunntisns nf » bankking system
whoan cormplementad by the lacal menevlendar whe aravidss sorme ingarmodiata

tarm cradit,

Livestock as 2 Jnurca o Prustira’ The swmorshin of livastack plavs

n very imonrtant role in detersining the -sncial status -2 2 farmar, The nusher

nf han¢ of cheep and cattlz is an indax 2f availabla capital., It is a bmak ace

dbion
visil:le £~ all. This bas l-martmt nsvehnlanical, sccial and noalirisal esnsa-
micnices in reeard to gacizl rraline, alliances omd marriscz, ate. Thus the
niasant has reasons for increzsing tha aumker «f livoatack in his farmina
“ngzotion that ara ant strictiv ecnonmic, The nresti~a affnrded by livestack
in traditional scclety is 2 hasis for influence and ocwrer 2t the leaeal commumits

taval., Livegtnck is 2 fovrm nf gnecisi as well as Sipnneial eapital tast is nnt
susjces to the same fluctuations in wvalus as monav.

SAnelusion

The information presentes! ahove renreseats what is available ta the
TRAIN at the nrascat time. There are definits =an3 in this informatien ralaotine
sarticularly tn the nced for a comprchensive descrivticn of the €armers ia tha
-arect arna,  The linrocecan Govarnment itself has littls rasaarch mmtarial
“alch wauld throw lisht on sm2ll farmer nractices and 1ifa stvlz ia the semi-
Wil arzns, It is iptendad thet these cans be £11lad Auring imnlamentation
2 2 rrsult 9° th: sncit-2conmmic riseareh c-moonent ~f tha predect. The
sncin-aconnmic research :rill not anlv heln &0 clarify aur understondine %
e "Brecenn small farmar, bnt will alsn serve as A basis for detarminine
"int dirsctien the =~rn-aconomic resenzch should tata,
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of .this situation is that the role of the woman and the amount of pro-
ductive work done by her moy very well decrease 2s a2 family's socio-
economic situation improves and 2s the ideal of seclusion becomes more
economically attainable.

Past dovelopment picns have devoted considerable attention to
the nechanization of agriculture, irrigation projects, beanking, etec.,
but oniy a few pages to the family and the condition of women. A devel-
opment proposal ru.t thoroughly examine 2ll the potentials zlready
present in the society or sosial group concerned as well as all forms
of work being done, including those for which thers may be no remunera-
ticn and much of which appears unproductive. Such a thorough exzmina-
tion must devote attention to the condition of women in the society,
their roles and the work they dc as well as patterns of social organization
in which they participate, This inczreasc in comprehensivenass could well
reveal important potential alternatives that are already present within
the society and upon which aspects of a development orogram can be bascd.
Approaches should b2 used which seck to discover and then build upon
existing potentizls rather than those which impose formulas from 2bove
that may be in serious disjuncture with existing sncial relations and
values. They will have much greazter chances for success in schieving
the overall goal of improved living conditions and greater productivity
in the social group concerned.
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"tiinistry of State in cnarge.
of Cooperation and Trainin.

USAID Mission Director
Exbassy of the United States of Ameriea:
Rabat

Through: The Yinister of Stata in Charge
of Foreign Affairs

suojeccs = Agricultural Rasearch and Training rrojec

 EAR_1%_11n 1n9
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.Evaluation Reports for Three:New Projects

Dear Mr. Director:

Enclosed hercin please find the agricultural Research and Training
Project - 500~11-110-122. A4s required, the Troject was concurred to by
all of the authoritias concerned. I would therefore appreciate it
greatly if you cculd see to its imp -~mentatior withir *%~ time limits a
scheduled in the Project Agreement.

In addition, you will find enclosed three TRQUESES .us aosiveaucz wiick
are submitted for your comsideration. Your support of these requasts and .
your recomzendatiins for their approval to the authorities responsible withir
your agency will he hichly appreciated. The requests relate to: (a) the’
establishment of a dryland farming operatiom: (b) the setting up of a ramge
seed production nursery; and (c) the methodoloev and evaluation of axtensio
impacts in the rural areas.

Sincérely yours,

Pr. Benhima |
Yinister of Cooperation amnd Training



Tandem Disk
t{foldboard I'lov
Chisel Flow
Spiketocth Harrow
Springtocth Farro
Sweep Machire
Rodweedexr

Rotary Hoe

Four-Row Planter

Crain 2rill & Attachnent_

Crair Drill - 2 .
Small Seed Drill - 2
Fertilizer Drills - 2
Four-dow Cultivator
Sprayer

Rotary lMower

Sickle ower

1isc. Tools & scales’
till=Seed Cleaner
Zquipment Trailer -2
Iruck "

Shop Equzpnent
Berbzczdes & Pestzczdes

EQUIPMENT LIST

#(in' Dollars}:

500
1,500
2,800
;nsoo

800
2, 500
L, zoo

fTractOrs -

Ttaétots -

Plot Planter =2

Nursery Planter 5

Plot T;llage Equipment -.m'

‘Plot Fertilizer Apnlzcators
?lof Sorayer

Plbﬁ Combines = 2
ﬁLFSéry Parvestefti
rlot Threshers -2

Grazu Threshers -:

3 i

.Seed %epnrators -2
-Seed Clearers N

Neutron uoz’ ?robes -;
Power Soil zrobe ‘
So:.l Probes & Eﬁ.sc
riox.stura ‘fater
Balances -3
Calculators -3
Dr&iug Ovens =- .
Pick-Up Truks = 2
ﬂéboratbry Equipmer
Fertilizer

sc,,ooof
5,000

o0



AID 1020-20 (3-7) “ANNEX 3"

Project Title & Numb

PROJECT DESIGN SUMMARY
LOGICAL FRAMEWORK

DRYLAND AGRICULTURE APPLIED RESEARCH

NARRATIVE SUMMARY

OBJECTIVELY VERIFIABLE IHDICATORS

Program or Sactor Goal: The broader objective to
which this project contsibutes:

To increase basic food production in
order to meet the needs of Morocco's
fast-growing population, and improve
lucome of traditional small dryland
farmers.

M of Goal Achl

= Increase in foood production.

= Reduction in basic food imports
in sbsolute terms or in relation

to population increaasa.

- Incresse in consumption in
dryland areas.

= Increasse in income of amsll
farmers.

MEANS OF VERIFICATION

GOM atatis tical: and ‘q_tlui' Teports.

- FY
weie riepeea__op 1] 18, 1978
IMPORTANT ASSUMPTIONS
Assumptions for achleving gosl targats:
The GH will:

effect program and prica policy
changes so as to encourage’
greater farmer productivity.

Poject Purposs:

To develop a permanent spplied ressarch
progran aimed at increasing farmer
productiv

Condlitions that will indicats purposs has besn
achleved: End of project status.

- A unit in MARA with adequate

staff facilitiea, and budget h

conducting production-oriented
research.

= Production technology that is
economically spplicable is
heing developed.

-~ TImproved technology ia being
made available to farmers.

B - eou uportl

= .,lAnnunl nnd &.d-l“lvnuuon-

Asumptions for schieving purposs:

MARA is committed to estsblishin,
& permanent applied dryland
reaearch program.

MARA and AID will provide alequal
human, material, and financial
resources on a timely baaia.
MARA will ixplement programe to
transmit to farmers the results «
the research program.

Cutputs: Megnltude of Outputs: L Assumptions for achieving outputs:
" 1. Improved technology. 11 Scientists trained to PhD ia - Annull l'rojcct !vnluauonl : = MARA will assign qualified
2. Trained Moroccan acientists and the U. 8. ‘ ingenieurs and adjoints techniquq

technicians.

3. Relevant information from the
soclo-economic resasrch.

4. Analytical report on dryland
mechanization

11 Scientists trained to M.S. u"*

the U. 8.

18 Technicisna trained on-t.ho-,jdh
8 Socio-economic atudy reports .
1

Report on mechanization

T '89«:1.1 !vnlu-tlonl N

in sgreed-upon numbera and on a
timely basis.

Adequate resourcea—funds, equip-
ment and land--will be provided
on & timely basia,

1. Research Teas
2. Consultants
3. Commodities
4. Trainihg

Land, buildings, equipment and
michinery, agricultural and social
scientists and technicians, laborer
and adoinistrative peraonnel.

Operating budget.,

Implementation Target (Type snd Guantity)

5. 8.

Man-Years -
15 3 Research Scientists
6 Consultant Sexvicea
60 (22 Trainees)

Vehicles (4), Harveatera (2),
Agricultural machinery equipment,
Agricultural chemicals (including

pesticides, fertilizer & herbicided

plant materials and laboratory equiq.

GOH Cnpital budget: § 310,000

Mnavabines Lo ta.a

$6.5 millfon :usun an cm ; acotdl ~

VOn-llto vi-it-'

Amumptions for providing lnputs:

AID inputa will be provided on a
timely basis.

Contractor staff will have
proficiency in French and Arsbic.
G4 will provide inputs on & -
timely basis. :
GOM will provide adequate budgat
for operating coats.
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- INITIAL ENVIRONMENTAL : EXAMINATION

Morocco

Project Loca

Project Titl Drvland Agriculture - Applied Researc

FY 1978 through 1982; total project cost is estimated
at $7,400,000, of which $2,900.000 is to be provided
by the Government of Morocco.

" Funding

Life of Project Five years

IEE Prepared by ¢ J. Gerard Nuptune, Agricultural. veveiopment UIIlcCer.
USAID/Rabat

vace March, 1978

mental Action Recommended: This project will have no adverse impact
on the physical environment. In fact, improved cultural practices in the
dryland areas should improve the enviromment by reducing soil erosion.
Moreover, if crop yields can .be increased in the rainfed arees marginal
land now cultivated may be returnmed to its original use as grazing land and
this will further protect the land resource of Morocco. Finally, if higher
yield and production levels are achieved, thke soclo-economic status of smal
farmers should improve. Therefore, we recommend that an environmental
assegsment not be done.

Concurrence:
Cééé' 7.2 ZE ZELJ&&, By 40 AT ST A S
UL mnd aee Nl anacdnaan o N - . I 7. g PRI

Deputy Director ' Date
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Dryland Agriculture - Applied Researc

Proiect Descrintion

ine project will establish (1) an applied agronomic research program through
which existing production technology will be adapted to Moroccan conditions;
Moroccan staff will be trained to carry out the research on a permanent
basis and transmit the results to farmers; and various alternatives will

be determined whereby small farmers can gain access to suitable equipment
for their farming operatioms.

(2) a socio-economic research program which will develop a better under=-
standing of the behavior of dryland farmers and thus provide a basis for
exterding the results to farmers. -

The project is planned for a period of five years during which activities
will be carried out primarily in the areas where annual rainfall averages
325 mm to 450 mm.

U.5. assistance will be provided through a contract and will consio. v '
technical services - resident research staff, short term staff and _
consultants, - training, some agricultural machinery and equipment, ar<
small amounts of fertilizers and agricultural chemicals for research
purposes only.
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HPACT TDENTIFICATION AND EVALUATION FORM.

"iﬁipact
Identification and

LWPACE ‘ATERS' N0 DUD~ALEas™. Evaluationk*

A. - LAND USE.
1.  Changiag the character of the land throust
U ‘a. " Increasing the“p‘dpulit":l.éﬁ
b. ' Extracting natural resource
,c{ Lana clearing
d. ‘,Changing. éoil Cusiavucs
2. ‘a"t’lft:e:ing natural defenses
3. forééloain# importent use

‘4. . Jeopardizine man or his works

S B TR EE R TR Ty

5. Other factors ‘Nome.

3. . Water Quality
‘1. Physical state of wate N
2. . Chemical and biological states N

3. Ecological halance

Other factors

*. - See Explanatory ‘Notes for this form
*% Use the following symbols: - N = No environmental impact
L - Iittle environmental impact
M - Moderate environmental impact
- High envirommental impact
U = Unknown environmental impact



Impact Identification and Evaluation Form (continued)

- ATMUS FRERIS

1. (Alr additives
2. ‘Air pollution
3. Noise pollution

4. uUTner IACLOIS .

NATusAL MESUUKRUES

1. k‘ﬁ‘:‘ﬁ:ré:s‘idn. altered use of water (irrigatio

2. Iri:evarsible, inetricient commitments

3. Other factors

CULTURAL
l. Altering physical symbols:

2. Dilution of cultural traditions:

3. " Other factors

SOCIO-ECONOMIC

1 Changes in aeconomic/employment patterns

2 waauges wn pupulation

3 Chnhges in cultural patcerus.

4. Other factors

Page '3 of &4~

Non.

Nene

None

fone.
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lmpact ldentitlcation and Evaluation Form: (continued)

1. Changing a natural environment K N

2. 1 Eliminating an ecosystem element N

3. Other fac_:t:ors = Small quantitius of

farerilizers and plant protection materials N

‘H., GENERAL

1. International impacts N

-2, "*controversial impacts N

3, Larger orogram :!maé_t:; N.

4. 'Other factors None
I. OTHER POSSIBLE IMPACTS (m¢. . ___ ——_._,

vne
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Morocco - Dryland Applied Research (Phase I)
Certification PUrsuant to Section 611 (e) of
the Foreign Asgistance Act of 1961, as
Amended

I, Albert P. Disdier, principal officer of the Agency for International
Development in Morocco, having taken into account among other things the
maintenance and utilization of projects in Morocco previously financed
or assisted by the U. S, and the commitment of the Kingdnm of Morocco to
carry out an effective Dryland Applied Research project (Phase I), do
hereby certify that in my judgement Morocco has the financial and human

resources capability to implement, maintain, and utilize effectively the
subject project.

£//8/28 QU T ,’E%Méuz
Date / Albert.P. Disdier, Diractor
UBAID/Morocco



Amplified Project Descriptior
Annex I
of the Grant Azreemen1

A. PROJECT DESCRIPTION

The purpose of the project is to deveiop an appiiea research
program in order to increase cereal, legume and forage crop
production in the rainfed areas:

= Project activities will be concentrated in those areas where
annual rainfall averages 325 mm to 450 mm and will be concernec
essentially with the establishment of the research prooram and:
the training of staff to operate the program.

- The project will comprise two coordinated components:
1. An Agromomic research program which will

(a) adapt existing technology to local conditions in‘oraer
to increase farmers' productivity;

(b) train adequate staff to oper~+2 the program and tranemis
the results to farmers; and

(¢c) determine the optional ways whereby small farmers may
gain access to equipment suitable for their operations.

2. A Socio-economic research program which will develop a better
understanding of the behavior of farmers in response to the
high risk conditions under which they operate.

'B. PROJECT IMPLEMENTATION

Agronomic Research Activities

The agronomic research program will address all aspects of the production
systems used by the dryland farmers. However, priority will be given

in the beginuing to those factors which are most critical to increasing
yield, namely: tillage practices, including seed bed preparationm,

method rate and date of planting, weed control, and soil fertility.

Next will come crop varieties, sequences and rotations, disease and
ingect control, harvesting, handling and storage. A special study will
be undertaken to determine the optional ways whereby suitable farming
equipment can be made accessible to small farmers.,
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Principal Research Station

Project activities will be centered at the Sidi-El-Aidi Experiment
Station which will be developed and equipped to serve as project
headquarters. However, as soon as staff and other required inputs
permit, research activities will also be conducted at off-station
locations, which will provide a greater variety of environmental
conditions than can be found at the Sidi El Aidi. These outreach
activities will constitute an essential component of the research
program and will provide an effective linkage among researchers,
extension workers, and farmers. Some experiments will also be
conducted at the ENA in Meknes province. In ail cases the activities
will be organized and carried out under the direct and personal
supervision of the research staff.

Facilities at the Sidi-El-Aidi Station will include:

1. a seed house for drying, processing, handling and storage
of seeds and experimental plant materials:

2. a laboratory for soil and forage analysis;

3.. a shop for maintenance and repair of machinery and equipment;
4. a shed for storage of mack“--<y and equipment;

9. storage for fertilizers and agricultural chemicals; and

6. offices for the project starr.

Agronomic Research Staff

The permanent staff of the agronomic research program will
comprise a minimum of 22 specialists in the following fields:

Cereal Crops Soil Science Entomology
Legumes Weed Science Econonmics
Forage Crops Plant Pathology Agriculture Extension

This staff will be supported by appropriate technical and admin-
igtrative personnel and by colleagues from the centy=? nDA
laboratories and stations.

Socio-Economic Research

The socio-economic research program will identify and analyze
the patterns of technical and economic decisions that dryland farmers
make under high risk situations. These decisions are influenced by
a number of factors which will be examined, including the following:
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e Dresenr and: -rormer rarm nroduction BYBCemB;
b.. cultural practices and mechanization in reiation to productivity:

-¢ vasus v. priority systems held by rarmers and their families.
- 'h===q upon their consumption patterns;

a. availability and use of production units:
e. local market structure and farmer participaction in 1t; and

f. patterns of social organization in relation to farmer's
productivity.

The study of these factors should lead to an understanding of
the types of farming units and emable one to dientify the potential
alternatives amony which each type of farmers can select. This in turn
will provide the basis on which effective program can be planned
whereby farmers can benefit from the results of the agronomic research.

Implementing Agencies

Under the guidance and supervision of a Dryland Coordinating
Committee which will be chaired by the Secretary Gemeral of the Ministry
of Agriculture, the Agronomic Research Directorate (DRA) will be
responsible for the agronomic research program with the participation
and support of the Development Directorate (DMV). The Departwment
of Social Sciences of the Hassan II Agronomic Institute (INAV) will
be responsible for the socio-economic research program with the
support of the DMV.

To insure effective and adequate linkage between the two programs,
periodic joint staff meetings will be held to review their progress
and orientation in terms of the problems confronting dyrland farmers.
Also, to permit effective coordination of research and extemsion
the Dryland Farming Bureau of the DMV will be fully integrated with
those of the Sidi-El~Aidi Center. The staff of the Bureau will
participate actively in the research effort but will have primary
responsibility for the outreach activities, indlucing special training
programs for extension agents.

Training

At lease eleven (11) members of the permanent staff of the
agronomic research program will receive Ph.D level training in the U. S.,
three in Production Agronomy, two each in Soil Science, and Forage
Crops, and one each in Weed Science, Plant Pathology, Entomology
and Production Economics. At least 11 others will receive M.S. level
training in the same disciplines. All of them will be expected to do
their thesis research in Morocco. It is anticipated that each trainee
will spend 2 to 2% years in the U. S. (see Training Schedule).
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In addition to tne apove 42 ingenieurs, up to ten may be selrect=-
for specialized study or for short-term training in agricultural
extension, plant breeding, sociology, economics, and other dryland
related fields. '

U. S. Assistance

Subject to availability of funds, and the mutual agreement of
the parties, the Government of the United States through A.I.D,
expects to provide a total of $4.5 million which will finar~e #+a
following:

1. consultant services to assist the MARA in the planning and
design of the Sidi-El-Aidi research facilities;

2. the mechanization and equir—-:nt study;

3. a resident research team comprising two agronomists specialized
in Cereal and Forage Crops respectively, and one soil
scientist;

4. short-term research staff in various fields of specializatdion;

5. some agricultural machinery and equipment, a modest amounc
of fertilizers and agricultural chemicals, some laboratory
equipment, and some vehicles; and

6. the training of Moroccan staff.

R R SO s el et s e vem s e s et —————— ———— e s

It 1s exﬁeétéaiihat U. S. assistance will be provided through a.;ontrac
between the Kingdom of Morocco and a qualified U. S. contractor. ___

Role of the U. S. Contract Staff

The role of ___ __ S. scientists will be that of temporary
associates in the establishment and operation of the research programs.
They will actively participate in all phagses of the activities, as

eeded, but under no circumstances will they be allowed to function
merely as substitutes for Moroccan staff.

Contribution of the Government of Morocco (GoM)
The GOM will:

1. finance the costs of developing and constructing the facilities
needed at the Sidi-El-Aidi Research Station;

2, provide adequate funds for purchasing needed equipment that
1s not granted by the USG;
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3, .. provide annually and make readily available adequate funds
to.cover the operating costs of the research programs; and

¥ -

assign a minimum of 22 ingenieurs to the agronomic researc
P program at such a rate as to permit their training during
Phase I of the project.

First Years Operations

During the first year of the project the implementing agencies,
together with the U.S. contractor will, among other organizational &
tivities, carry out the following specific tasks:

A. Formulate a detailed set of measurable, end of project inst..u—.
tional objectives with respect to structure, location, staffing,
research capabilities and coordinating mechanisms for the socio=:
ecopomic and agronomic research.

B. Lay out a five year research program with respect to. var1ous
research topics, objectives of each effort, methodologiea,
timetables and budget estimates.,

Project Evaluation

The first evaluation would comsist primarily of measuring the ade-
quacy of total project planning and of the organizational structures
required to implement the project. The evaluation would be conducted
jointly by MARA, USAID, and the contractor. The outcome of the evaluation
will serve as a basis for programming subsequent incremental funding of
the project and the extension of the technical assistance contract.

Thereafter, an annual evaluation will be undertaken jointly by the
three parties concerned. Two special evaluation exercises, one in year
3, the other at the end of the project, will also be carried out by an
independent team. The following factors will be singled out for careful
examination during the annual evaluations:

1. timely assignment of contractor staff

2. timely arrival of U, S. funded commnditien:

3. adequacy of the training prograu,

4, timely assignments of projec; personnel by the MARA;

5. adequacy and timely allocation and disoursement of financial
resources



10.

12.
13.
14,
15,
16.
17.
18.
19.
20.
21.
22.

Agronomy

Forage Crops

"
"
"

Soil Science
"
"

Weed Science

Plant Pathology

Entomology

Economics

TRAINING  SCHEDULE

AR §

July 78 Sept 80
July 78— Sept.80
 Juy 79 — Sept 81
July 79=e— Sept 81
July 80 -—Sept 82
July 80 Sept 82
July 8j——m ~Sept 82
July 78 Sept 80
July 79 Sept ‘81
July 80 Sept .82
July 80 sept 82
July 78 Sept 80 y
July 79 Sept 81
July 80 Qane 29
July 78 Sept 80
July 79 Sept 81
July 78 Sept 80
July 80 Sept 82
July 79 Sept 81
Tuly 80 Sept 82
July 79 Sept 81
July 80 Sept 82




FINANCIAL PLAN ($000)

+»YLAND APPLIED RESEARCH

First Year Future Years Totals
USAID coM __USATD coM _USAID. Gom

*\l. S. Contractor Services ;1;566 . | | 974 i 2540 |
LConxmo;llt»iee 320 | 85" 405
Training 210 ) 690i 900_ :
lother 655 655
Station Development - 900 | - - 900 ‘
Operating Expenses - 400- : ‘1600 E 209(): |
Totals |: 2006, 1,300 [‘”"2‘4’04':""—’;“ i‘;‘soo '{‘.'500 2,900






