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II. RECOMNDATIONS 

USAID/Rabat recommends that: 

A. 	 The NE Bureau authorize a grant of 4,5009000 as the U. S. contribution 
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 transmit 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. 

B. 	 The MidAmerica International 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 social scientists who will be 
conducting the socio-economic research. USAID believes that project 
implementation would benefit grantlv by the selection of MIAC as a 
contractor.
 

C. 	 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 Governemnt 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 stumbling 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 stva iw 
in the host government-contractor relationship. In the end, USAID 
might 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 own practices, 
if they do not understand the relevant U. S. provisions. On tie 
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 
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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. BACKGROUBD AND PURPOSES 

Agricultural Land Resource and Utilization 

Morocco's agricultural land resource includes some 10 to 12 million
 
2ectares 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 5h million are cultivated am ially,
 

million hectares are in orchards and vineyards, and the remaindex is 
Left fallow. Cereals occupy 84% of the cultivated land. The majo: cereals 
are in order of importance; barley, durum wheat, bread wheat and ma*ze. 
rogether with grain legumes-broad beans, chick peas, lentils and pas­
rhich occupy 10% of the cultivated land, cereals constitute the staples 
of Moroccan diet.. According to statistics published by the Banque Aiarocaine 
du Commerce Exteriour, about 45% of the bread wheat production was marketed 
annually during the 1971-72 - 1975-76 period. Corresponding figures were 
for maize - 9%; durum wheat - 6%; 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 
97%of all land holdings are less than 20 hectares in size. 

1. Irrigated Agriculture 

Morocco I with substantial water resources. For the past 
twenty years, GCM 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 
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vegetables. To date about half of the sugar consumed is produced locally,
and by 1990 Morocco will be able to satisfy about 75Z 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 mum in Tetouan, 
574 mm in Meknes, 523 mum in Rabat, 404 mm in Casablanca, 391 mu 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 is 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 25Z 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 Mr 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 must 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 available 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 ingenieurs (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 



rates of fertilization are compared. The pc.armance 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 agencies 
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 
those required in an applied research program, students can obtain basic 
specialized training only by attending foreign institutions for one 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 ....J 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 (CM.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 extension 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 

an 
The population of Morocco 
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Largely rural a 
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the 

at 

population has been migrating increasingly to the urban centers. In 1965, 
an estimated 71% of the population still lived in rural areas. Only 61% 
did so in 1975, just ten years later. It is 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 IM ($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 tons 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 oil seed will rise to 1,860,000 
MHTand 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 if 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. 
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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. 

GCY 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 (,HIAC) 
which comprises the landgrant universities of the states of Iowa, Kansas, 
Missouri, 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 genuarally in the vastly different setting of Morocco. Yet there was no 
reliable information both technical and social on which a sound alternative 
could be proposed. The team recommended that, prior to undertaking large 
scale production programs in the dryland areas, the GOH 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 extension 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,7 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 COM 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 rotations 
or sequences. 



The Project
 

This project is proposed as an attempt to fill a major gap in Moroccots
 
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 applied 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 nrovide 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 (referred 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 mllion hectares 
which represents 90Z of Morocco's crop land. As already indicatedit 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 w3.". 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. 
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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 
existing 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 options 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 small holders, 
tenants, 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 on 
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 implicationi 



B. THE AGRONOLL. RESEARCH PROGRAM 

Basic 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 yields 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 
harvesting and, in the case of the small 
by inefficient threshing practice 

is further 
farmers who 

limited 
are in 

by inefficient 
the majority, 

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 
established 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
 
environmental 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 
agronomic 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 Secta
rrovinc a which lies in a semi-arid zone with average annual rainfall
ranging from 350 to 425 um. 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 andlater to the inland provinces of Khouribga, El Kalaa and Xar-akech
where rainfall averages less than 325 mm. Some experiments will alsobe conducted at School 	 inthe 	National of Agriculture 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 whichmust be resolved if the productivity of the farmers is to increase.

Therefore, all aspects the production systems
of currently used by the
 
dryland farmers will be addressed.
 

On the other hand the type of program proposed in this rr wz.Luconstitute a new experience in Morocco. It must demonstrate as rapidl3
as possible 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 be given to those componentsof the production system which critical toare increasing yield, namely:tillage practices, including seed bed preparation, planting methods, rateand 	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 ofSidi El Aidi some 50 kilometers (30 miles) south of Casablanca and 15kilometers (9 miles) north of the town of Settat. 
Settat province is the
major rainfed agricultural area the semi-arid zone,in 	 receiving between
350 	mm mmand 425 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 rna1ir :'(fue3

storage and pumps included) 
a. 	 storage rooms for fert .m±,..a A
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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 dryland research centers is 
warranted at this time. Nor is any provisiov 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 consial 
of specialists in the following fields 

Production Agronomy Plant Pathology 
Soil Science Entomology 
Weed Science Production Economic
 

and Agricultural Extension 

Presently such a staff cannot be assembled from the cadres of MAIL
 
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 receive specialized advanced
 
training in the U.S. and/or the international agricultural research
 
institutes. They will constitute the nucleus of th 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 national 
fertilizer program. Both of these factors in turn presuppose accurate 
knowledge of the nutrient requlxements 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. 

Machiner y and Equipment 

WPitle 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 ezid traditional) can use. (See Section C below) 

On-Station Tractor-drawn, tillage and planting equipment 

Commercially available sweep machines which permit shallow tl±±age
 
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. Scientists - Moroccan Counterparts
 

The role of the U.S. scientists will be that of senior but temporary
associates 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. Training 

Both MARA and USAID recognize that of the many factors which condition 
the success of an applied research program - an measured in terms of 
useful, applicable results - none is more crucLl 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 ceparture 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
 
resources that A.Z.D. invested in
will provide will be training of the
 
Moroccan staff.
 

At least 11 Moroccan ingenieura will receive Ph.D level training

in the U.S. - three in Production Agronomy, two each in Soil Sciences
 
and Forage Crops and one 
each in Weed Science, Plant Pathology,
Entomology and Production Economics. least elevenAt 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'Etat or Ingenieur Agronome, or to the U.S. university tor th

Ph.D or the M.S. degree. *It is anticipated that each trainee will smend
 
2 to 2-1/2 years in the U.S.
 

Whenever appropriate and feasible, the network of international
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 st.orage pests. (See Training Plan in Part IV - Implementation.) 

Pilot Extension Activities
 

Given the complexity of the problems and the uncertainties inherently
associated 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 likely some discrete and limitedis that 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 El Aidi Center and at the
off station plots to introduce farmers the usable results ofto the research 
program. As the reliability of these results increases, selected farmers 
will be encouraged to aply them under the guidance of the extension staff. 

As soon 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-ia d at improving
the technical competence of the agents and their ability to communicate 
to farmers the research result. 
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c. Mechanization and Equipment Activity 

Recent world experience with grain production in 200-400 s- rainfall 
areas, nd where soil types are less than highly productive, indicate 
that farm equipment and adeq,3ate power sources are ctitical to
 
maintaining production at pt-ofitable levels. Even with adequate
 
equipment, and other inputs, yields can dip below profitable levels 
invery dry years but appropriate mechanization has proven to be a 
very significant factor in increasing the overall productivity of 
dryland agriculture. Even fertilizer application 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 is 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 ol
 
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 functions, 
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,
 
end productive in a very demanding environment is, therefore, a 
researchable topic end 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 technological
 
options available, the relatively low value of commodities produced
 
per lend 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 =uauj.j1.u ox cerea- proauction

compounded by factors which may not be economic but which 
exist, 
i.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 technologica

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 and
control 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 tofrom large small 
scale and the determinates of "appropriateness" stem from efficiency as
well as other goals and objectives.. Within Phase 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, 

Il Recommendations for a mechanization action activitv. 

III Organization and execution of the action activitv, 

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
 
c) functions to be performed by a given set of machines 
d) power requirements for given machines
 
e) crop yield expectations, and their net value, from use of
 

various equipment if used in a timely fashion
 
f) costs of various equipment
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g, range in scale of present farm operations by tenure class,
 
trends in scale of farm size 

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

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

J: 	 social custom with respect to joint ownership of productivi
 
resources
 

k: 	 organizational and management options with respect to 
gaining access to farm equipment by small scale farmers 

1) relevant world wide experience and trends in mechanization 
(visit S.I.S.C.O.M.A., Dakar, Senegal; ICRISAT; IITA) 

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

II 	Recommendations for the Action Activity
 

Various options may be determined as a result of initial investigations. 
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 conditions, with either engine or
 
animal powered. The analyses and recommendations will include a section 
on income distribution effects as well as benefits, costs and production
 
effects.
 

III 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.
 



C. SOCIO-ECONOMIC RESEARC PROGRAM
 

1. Introduction
 

The j~uauwamg socio-economic research program was developed by the De­
partment of Social Sciences of the Hassan II Agronomic Institute whicl 
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.
 

2. 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 regard
 
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 art.
 
However, considerable variation exists in the socio-economic patter=
 
as well as the farming practices within the larger dryland regions. 
Therefore, it wi.l 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.
 

3. 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 participation in it;
 
f. 	 patterns of social 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 list 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 seez inshort to isolate
 
the 	factors involved in determining the socia-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 innovation. 

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 thosea for human consumption and those 
for other purposes, such as animal feed, fertilizers, pesticides,
 
equipment, etc.-.
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The study will analyze farming practices, technical-knowledge, types of 
technology, mechanization and other items in relation to agricultural 
productivity.
 

ThLEMENTATION 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 Farming in 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 datp 	 Dec. 79 
- Technical Practices Surve, Nov. 77-June 78 
- Analysis of data July 78-Dec. 7B 
- Preparation of report on the Chaouia 

Staff: 

Research: 	 2 socio-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 technician, 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, key-?unching, etc.
 



L
4­

m
a 

ac 

w
w

 

I"c 

2
o

 

-C
 

u 
C

 
C

 

-
v

i 

L
L

, 
m

 

= 
u

 
-

~ 
-

(w
93 

L: 
-

u 

-
= 

*i 



- 21 -

D. SUT PANANrA-MT5I 

1. The total (S-.Tear) cost of .tha-irojec: is esti ated at17,400,000, Lncluding alowacc: for inflation and con:inency.

U.S. contributlion is 04,S00,000 (61.1); 

The 
the.*.rnccan contribution is$2,9O0,00 (39t'). MO larest portion of the ".S. contribution is tocover the costs of contract services (2,500,0)0) for the resident re­search team, equipment team, and short-term consultants. The vital
element of lonq-trm training is estimated at "3S3,000, a sum that willallow training.to the rer.,ired professional level o7 competence of .orethan the 22 'oroccans currently -rogra-od. Trhe 1"oroccan rGo-er,=ent


will pay for the international travul of all thair larticipants.
 

2. It would be unrealistic at th:is time to It!t't to deatrmine acost-per-bnnfic__a. fipure. As the socin-economic information begins

to become available, we will be able 
 to quanti.'v the total project:.costin te=s of the estimatod beneficiaries affected. In any case, Ziventhe potential benefit to cereal crop yields in par-ictilar and to Mor­occan d7Yand agriculture in general, of an established research progra_,we believe the size of the budget is reasonable and justified. 

3. The MN, has agreed, =dar the ters of the PL 480 Arreement, toallocate in 1973 to the project 6,000,000 di-hams ($1,333,000), of wfach4,000,000 OH are for capital costs related to construction of the ,.ainResearch Center, and 2,000,000 H are for operati. exenses (or $90,000per year for 5 years). 11-iVer. this does not include sa.lries for tech­
nical and a-dnist.ative personnel, vehicles for C-0.1 project personnel,housing allowanco, and other suport costs which are provided from theGM-' recurrent bud4et. To cor,lete the project P=er, we have mada our
 own estimatos of these costs in order to 
determine t!e total reqauire­ments .Ror an Operating ludget (Table Ii). theW..hen Project Paper isapproved, we nlau to negotiate a firm and comprehersive bud~et which

will be included in the Project Agareement.
 

DRA has also pointed out that funds allocated to pro4jaect activ­ity are somel ios not available when needed due to a co.,plcx set ofdisbursement requirements. W!e therefore plan to nogotiate a provision,
also to be Licluded in the Project Agroem~nt, by which tho .e,: Zuaran­tees that ove-ating fmds will be made available When needed, preferably
via the creation of a Special Account.
 

4.. Apart from the budget presented herein, related U.S. financingof $105,000 was provided under the Dryland Farming Project, #131, tocover the costs of a) tho -iACfeasibilitl- study ($83,000) issued inJanuary; 1_-77* -and b) the U.S. training ($22,1000) of one M.oroccan 

"Applied Agronomic Research Program for Dryland Faring in 200-400 
mm fainf2ll Zont; of Mbrocco". Prepared by the id'..merica Interna­tional Agriculture Consortium Dryland Faxming Team under Contract
No. AID/NE-C-1284 (tiversily. of Nebr ska), January 1977. 



•g unomi.t 'o IlJ± 'be assiZ:...d to the pzoject uron his return in the 
summer of '078. 

In .l :tu-,e yca-s, dependin7 umon the outoome o. the work 'der­taken by the Equipm.n: Develoment T am under this proji ct, -here is thu.ossibiLity of anditional U.S. :financin. in the form: of a loan (of up to$S million) for the manufactur of ,±Qui-ment for the small fa-er. 
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C$OOO) 
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resident U.G. Staff 13 .Yi05 
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31 

76 

104 
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TV ITLIUT ATIOM 

A-Administrmtivo 'Arrantezients 

1. GOD. 

The project will be L_
actorate (DRA) and the National Agronomic and Veterinary .nstitu~e (INAV)

in cooperation with the Development Directorate (:.V) of the Ministry of
Ngriculture and Agrarian Raform (rA11), 
 and the National School of Agricul­ture (ENA) at M!eknes. The DRA will bc resvonsible for the agronomic research?rogT.m with the support of the DOMV and the EIA. The INAV will be responsible 

r the socio-economic research program. 

b. Coordinating Committee 

Project implementatiu will be Tawa mn- supervnse by a Dr/Land Coordinating Committee that will be chaired by the Secretary General)f IAMA and will comprise the heads of the central directorates into whic1L

FZA is orenized. (See organizational 6hart of AA.)
 

:. Advisory Com-ittee 

A Dryland Regional Committee will be created as an advisorygroup to the agronom.ic research program. It will be comosed of the Chief
of the DRA Regional Cantsr in Casablanca, the Provincial Directors of Agri­culture in the semi-arid region, and farmer reprosem.tatives. The committee

will be chaired by the Agricultural Director of Settat 
Province where the
 
"in research center of Sidi El will be
Aidi located. 

d. Organization of the 'lain Research .ener 

The Sidi El Aidi research center will be organized into sectionscorresponding to the major areas of research, namely: Cereals, Grain Lepr-es,Forage Crops, "Weed Control, Soil, Plant Pathology, Entomology, and ProductionEconoics. Each section will be headed by an ingdniour detat who will betrained at the Ph.D. level in his field of srecialization. One of the section
chiefs Aill also serve as director of the center. 

Three additional ingenieurs d'etat trained the M.S.at level-­one each in Agronomy, Soil Science, and Forage Crops--will complement thesenior research staff. The agronomist will also serve as mna'ger of thecenter, and the other two will be in charge of the soil and for-ge analysis'laboratories, respectively. The senior staff will be supported by techni­cians who will be assigned, as needed, to each section and to the laboratories. 
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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 aients 
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,
 
soil, and plant pathology.
 

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

e. The DRA as Implementina Agency 

The DRA is one of the central directorates of the Ministry of 
Agriculture and Agrarian Reform aud is resnonsible by law for all tari­
cultural research in Morocco. 

The DRA comprises five administrative 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 
sub-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 .numbors 92 ingenieurs, dis­
tributed as follws: Plant Production, 68; Animal Production, 10; Fcology,
14. Of this total, only 25 are stationed in the provinces: the other 67
 
are all in Rabat or nearby at the Koudia animal husbandry station.
 

Field research infrastructure consists of a 23-ha. station(Guich Station) .nd a 12-ha. field (Jardin d'Essais) in Rabat, 35 experiment
stations, annd 19 sub-stations which Tre widely scattered throughout the 
country. 

The relationship just describea oetween the size rind 
location

of the research staff on the one hand, and the number and location of the

research stations on the other, makes the DRA an inherently unproductive an
inefficient ors'anization. Travel funds -arenever sufficient to permit ade­quate supervision of field experiments. As a result, the conduct of such

experiments, although designed by the staff in Rabat, is largely left to
adjoints techninues who run the provincial stations and whose training gen­erally consists of two years at a secondary-level agricultural srhool.
these circumstances, the validity of reported 

Und 
data is highly questionable. 

According to information provided by DRA officials, the director­ate is also plagued by a number of other proble..m: lack of competent staff,
insufficient staff, and cumbersome operating procedures which are allegedly
almost paralyzing. Therefore, if the agronomic research pror.sTm is to suc­
ceed, it will be absolutely essential to unsure that the Moroccan ingenieurs
who will make up its permanent staff will be assigned in sufficient numbers 
in the first three years to permit their advanced training in the U.S. It

will be equally essential that the operating procedures, particularly withregard to disbursement of operating funds, be sinplified and 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 toreview the orientation and progress of the two research activities in termsof 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. 



2. USAID and Contractor Roles 

a. USAID
 

USAID~s role will be to monitor the implementation of the pro­
ject, schedule and arrange for the planned evaluation exercises, end other.
 
wise assist in the resolution of major problems that may arise to threaten
 
the success of the project. Itis not expected that additional staff will
 
be required. 

~ .Y~a.J U~~1.LV.LU~&a vuuiiii~ wltn a.ana-grant university or a imiversity consortium with expertise and experi.
ence in the conduct of applied dryland research. Since Arabic and French 
are the working languages in 4orocco, the resident contract staff must have

sufficient proficiency in one or the other in order to coirnicate effectively

with their associates and other Mioroccan.officials. The contractor will be
 
self-supporting and will perform called-for services in accordance-with
 
annual work plans which will be approved by both USAID and the GOM. The
 
contractor will also report annually, :Ld in writing, to the GO 
end USAID
 
on project activities. As already indicated, the role of the U.S. contr.ct
 
team will be that of senior but temporary associates in the establishment of
 
the progrm. Under no circumstances will they be allowed to function as
 
substitutes for Moroccan staff.
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TABLE IV. ;DIVISION OF RESEARCH ,D EXPERIMENTATION 

.UBDIVISIONS %ND STAFF 

Plant Prmduction A.n,Jk-imal Production EcologyCentral Stations/Staff 
 Central Stations/Staff 
 Central Staions/Stal
 

±. Winter Cereals 4 Cattle 
 I Plant Ecology
2. Spring Cereals I Sheep i Goat 2 Bioclinatoloy ­3. Food Leatnes 1 Poultry 1 Soil tineralogy 14. Forage Crops 1 Bee Culture 2 Soil Microbiolopy 2
5. Oil Seed Crops 2 Nutrition 
 1 Soil Physics 1
6. Fiber Crops I Silkworm* - Soil Chemistry 37. Sugar Crops S Soil Mapping 2
8. Fruit Crops 1 
9. Olive
 
10. Tea
 
11. Cultur.l Practices 4
 
12. Agr. Chemistry 9
 
13. Plant Protection 21
 
14. Vegetable Crops* 2
 
15. Citrus Crops* 4
 
16. Radio Elements* 2
 
17. Saharian Agronomy* 6 

64 

Regional Stations/Staff 
 regional Stations/Staff 
 R"egional Stations/Staff.
 

., Hoi-ticulture I Liveptnt*2 1 r- 2:'1 tapping1 -"1
3 "1 1: 
 1 
4. Plant Protection 1
 

-.-- 1 
4 
 4 

- Technician 
* Station located outside Rabat 



B. I.lementation Plan 

he implementation steps listed in the following schedule reflect 
tne 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 from 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 building 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 socio-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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IMPLEM.,ITATION P" 

1. PP submitted'to AID/1! 'arch 1978 

2. r approved Avpri1 1978 
3. Selection of first..:,ou ot trinees­ fay 1978 

4. Project Ag eement signed .1ay 1978
 

S. Contract signed Tuly 1978 
6.: Consultants arrive to design Main Research Cent July 1978 

7. First group of 6 .ooccan resea ­ ruly L978, 
depat for U.S. 

3. Project commodities ordered 
6gus.t L978 

. esident research team leader arrives at post ept 

10. Work Plan for Year I (1978/791 comnlef %ct/Nov .978 
11. Field resoarch work begins 
 ! v 1978
 

12. Equipment team arrives 
 ?Dr 1978
 

13. Construction of main research center begins 
 in 1979 

14. Balance of resident research teem arrives irch 1979'
 

15. Selection of second group of trainees 
 irch 1979
 

16. Second group of 7 trainees depart for U.S J ily 979 
17. Annuai evaluation 
 Aigust,. 979 

1.,' W1ork Plan for Year II (1..., . A gust 979 
19. Construction comoleted on buildings at 
 0 t 179
 

main research center 

20. Equipment -team report X"rch 
21. Selection of third (last) group of 9 trainee, Mi rch, 80 
22. Third group of 9 trainees deDart for U.S. 
 Jity 110
 

23. Annual evaluation 
 At gust 80 
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IwZ~enenta~ rzan.n icourinued)
 

24. 	 Work Plan for Year 111 (1980/81) approve August 1980 

25. 	 First group of trainees returV Sept. 1980
 

26. 	 Special evaluation .une/July-1981 

27. Work Plan for Year IV (1981/82) approved &Ugua 1981
 

28.: Second group of trainees return Sept. 1981
 

29. 	 Soil testing and forage laboratory:becoL-,.ov. 1981
 
operational
 

30. 	 Annual evalation August 1982 

31. 	Work Plan for Year V (1982/83) August: L982
 

32. 	Final evaluation -August L983 

33. 	 Third group of trainees return Sept.- L983 

34. 	Resident research team deparM Sept. L9e3 

Note:. 	 The scheduling of the socio-economic studies is included 
as a separate, though related,"inplementation plan", at 
the end 	of Part III, C (Socio-Economic Research Program)
 



-----

1 

,TRAINIW SCHEDULE 

1. 	 Agmncmy - ---------. .p 80
 

2.-- -- JUly 78 ..------- - Sept- 80
 

July 79 ------- Sept 81 

4. ...
 

2 	
July 79----------- Sept 81 

July 80------------ISept 82 
6. 	 July so"..-- -------- Sept 82 
7. July 30---------- Seot 82 

8. ForageCrops July 78----------Sept 80 

9.', 
 July 79- -.---- -Sept81 

10. 
 July 80----------- Soot 82 

July 30-----------Sept 82
 

12. oil Science July.78 -------. Sept 80"
 

13. 	 July 79-------- Sopt 81 

14. 	 July 80-- -------- Sept 82 

15. IKeed Science July 78--- Sept 80 

16. July 79---------- Sept 81 

17. Plant Patholoy July 7------------ Sept 80 

18. July SO', ----- SeDt 82 
19. Entomolog 	 July 79---------- Sept81al 

20. 	 July 30---m-------- Sept 32 

,4. Economics-
 July 79------ ----- Sept 81 

July 80--------- Sept 82 



C. Evaluation Plan 

Evaluation will be essential to the project's progress tnd will be
carried out annually with the cooperation of USAID, COM, and the con­tractor. Considerable baseline data are already available in the iACreport, e.g., on the present status of the D. research program, trained
staff, and cunrent crop yields. Socio-economic baseline information 
isnot available, however, and it is for that reason that the socio-economic
research component of the project was included. Evaluations have beenscheduled .nnually in August, prior to approval of the Work PlPns. 
In
Year III 
(August 1981), a special evaluation is scheduled which will

involve examination by an outside contractor. Likewise, at project
*rmination in Year V (August 1983), an in-depth evaluation will be
 

idertaken.
 

Individual factors which should be singled out for carefui Pvnmin,. 
.on in the annual evaluations ar the fnl n 4,. .
 

1 Timely assignment of proiect personnel by the GO
 

2 Timeiy aiiocation anrd disbursement of financia
 
resoures~­

3 Timeiy assignment of contractor staf±.
 

4 Adequacy: of training nrogwam.
 

5, Timely,-arrival of commodities.
 

6 Usefulness 
 of analytical reports on soclo-economic 
-atus of small farmers. 

After the xormuLarion or une rive year rebl.LLLL yLUbL-dZ, &LuL .p1ukL1Onof
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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Table La' Yields nf 'he Mtla.or Cereals in Tous 
1971/72 - 1975/76 
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....,7. . 4.A A A ,t T .q , ,. Z,.1 +.m!. ,5 _1"6"" 
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1.8 1.3 2.2 1.4 1.2 '.+8 1.5 1.2 '1.7 1.2 .4 2.2 

1 . 1A 1. 12 1 ­ . 

.5 *.6 .7 .2. +S .6 1.3 I2 .8 1.4 1.0L .9 1.3 
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. . .8 .5 Z2..9 .3 .1 1.3 .2 .1 1.0 
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Inadzuta, Pru.:uctIon Tachnolc 

i;b erratic r,infa IIhat t'.rn C 
ome Offct on the vari-.tins in crop Production -n yields that occur f 
,.ar to year. :i:ow=vr, it do,-;s not al.aln the 1.w levls tht -are achieved. 
in.lsis of the production practiccs fol lowed bhy tha rnlnfed farners suggests 
...3 .the low prod:tctivity of the.se farmers. is prot.2bly due much more to inade­
uct- tuchnolonv then to insufficlant rainf-il. 

Formars in florocco rnrcnnonly closslfiod as modern or traditional. Yet, 
,utside tha Frrigcia-st. .arcaswhan- rroductlcn is definitaly mrket-ortentad,
 
nd judging by t!.ir sirikInq!y similar oroduction nrneri-an_ thg dictfne!in 
, the two groups ismors aarant than ra-l
 

th. rninfed areas, land pr;aration isq.noraily ,-.rrIjEd out just 
hpd of plantinoi ttma after the first fall rains hove so.tenat! the hard and 

dry snil frn tho Iona and -Not dry season. !aodern famers use m.chaniz~d equ,, 
-ant, traditional fmriners usa the age-old ,rrin.idrawn wooden Piow or Its steel 

version. .odmrn far'.zrs also tand to practice ;'eep plowing on the mlst.-ken 
lpr:isa thnt the orentlon is necassary to save wator. Actunily, in.­ddition
 
to being costly, d.ep tilln.a zpp-sars to c,-ts. im-ertant losses of soil moll­
turn without either providing.a desirable sced bed or control ing waads
 
affzctlvly . Moreover, on siopin. land, It tends to increase soil orosion
 
which isaireadv.ya serious orob!k.n throuchout the country.
 

.ie=d andntrtimiz.r tw:ien us..) ara normally broadcast and mixed with the.
 
;oil, using a trnctor-dr.wi, tandc= disc- (modern) or the anir.l drawn ploqv
 
(traditional). in either cisc, the results .arati snm. The planted s.-ed
 
Is unevenly distributd ant buried, which makus for unsatisfactory ..*rnination, 
This ilso rusults in poor stnds rd ventu; ly .oor yields. To overeome
thl-, fnrrers use hi-h r.cs of aedin, (4.K'/hi) which ar twica the caN n 

ratus.in thu U.S., and.'oftn prmctic- a secnO szalinq. Considrinq t4it 
7 million ha. nr.lant d in bnrley and l.Q million in brai.! whhtit and Ctrum 
whailt, improving the seed. mathod alona could save Poracco .ilmost 0,, ..T 
of barLy .nd w'.eat annually. Brordc.stin.1i fartllizer isalso ina-ffici;,nt .in 
wasteful, particulnrly in th. cmse of phoshate which tan,4s to become insolu.lN 
and conscquently unovailabl. to tha.saudling in its critical early growth 
reriod. "oreover, brodcastin. h-s the effect of .V'ertilizing the .eeds as w.I 



Although some farmers regularly use certified seed, m.st plant seed 
saved from their own previous harvests or rurchased from other farmers at
 
the Ioc::l markat. Some give attention to cleaning weeds from their seeds,
 
.. The result is that often weeds are planted with the crop.
any do not. 

• ner-ally, the seed has not been tasted for .qemin.tionand its vnriety Is
 
unknown. lowever, given the ciltural practices, sca' variety is probably not
 
• maJor factor indetermining crop.yield. Almost certainly the genetic potun­
tial of the seeds beincr used exceeds the yield potentials of the rest of the 
productIo- system. Uinder such-ctrcumstances the anjor Investment required for 
changing to certified seed of improved varieties-wuld not be Justified. 

Harvestlnq of careals and grain legumes ts accoi.lished primarily with 
,anJ sickles. The grai.n ts.carried or hauled and tei.norarily piled near the 
threshincg floor. Animals driven over the dry prain spread over the thre-shin 
Floor accrmplish the thrashing.. Winnowing Is by wind from straw and grain
being tossed into the air by pitchfork. Observation of volunteer cere-l 
rnlants In fields Indicates considerable shattering loss in the h.irvest nrocess, 

Piodern farmers by contrast use self-propel led combines, for harvest. 
leavy stands,of volunteer grain can be observed inmany of the fields that
 
ra harvested with combines, particularly In the path of the combine sepnr,

his --. pro~ner adjustment of the machines.
 

A substantial area tzz; or tne arable land is used each year for so­
cal I "f.alIc?. Little, if 3ny," of this fal low land ismianaged to prevent
weed growth so as to conserve moisture and permit mineralization of avallable 
nutrients suc. as nitrogan. As practiced, fallow is more properly an annual 
crop.of weeds and volunteer for livestock-grazing. 

The pressure for- livestock feed is great. T'rouqhout .,Moroco, little 
permanent perennial forage exists. Only 1.I1 of the arable land is planted 
to fornge crops and most-of that Is under irrigated conditions. In the rninfed 
areas, practically every hectare of even thirr, marginalts6ll is planted quit­
regularly to barley or other cereal. From the time of harvest until the next 
crop is planted, livestock roanat~dly graze the Fields. Some of this land is 
not planted czwch year but Is used for livestock grazi.ng. This Is not "f.-llnv/' 
as. It Is understood normally. As indicated earlier, it Is an annual crop of
 
weeds and volunteer that is grazed closely and.continuously. This practice is 
not only inefficient In terms of for-.ve production and animal nutrition, It is 
also a ha-ardous one.in that It.keeps the land nearly bore.and subject to 
sheet-aros ion. 

Instead of a very unproductive crop of weeds, a much larger amount of 
quality forage could be produced on the fallow land If it were planted to 
annual forage crops, Possibly grasses and/or lequmes which would be cut for 
hay at timely intervals rather than baing grazed. Admittedly this would' 
Involve a change in livestock managemnt prnctices, but itwould greatly
increase the feed supply that so seriously limits livestock production. 
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Production Potcntlals under Al Production System
 

To data, nt1l programs co develop ralnfed production have been airectea 
essentially to larger farmers and In the more humid areas of the country
(over 4C0 mm annual rainf-il) . Little has been done in the semi-arid and•.rid are.as outside-the irrigated perimeters. Inthese neglected areas most
of the.farmers are small, subsistence oper-tors whoso only tillinge equipmentis an animal-drawn wooden or stmel plow with occasionally z small spike-tooth
ha rrow,-

Throughout- these. ara'-s, salls are shallow, and the dry season Is probably
x. ,ong and hot to permit fallowing thrruqh one year In order to accumulatesoil moisture for usa In a two-year crop-fallow svstem that wnuld inera,-in

yields and stabilize production.
 

Yet In the semi-arid areas (325 m - 400 riwrannual rainfall) there are
clecr potentials for markedly lncreasinq crop yields and the ,nrductlvity of
the.farmers. To. achieve this, the production systems presently in usa must'be altard radically. However, although much progress has been ro-de in coun
tries such as Australia and the U.S. in Improving the efficienty of farming
in semi-arid areas existing technology Isnot directly applicable to Moroccum
ecological conditions. Therefore a system-tic research effnort must be madeto determine the alternative nroduction practices and rystems that farmersIn the semi-arid areas can use without increasing the already high risks undi
which they operate. 

Because the small farmers who are in the majority in these areas cannot ever do a satisfactory job with the equipmnt ivailable to them presently,the research effort must give-priority attention to the development of smll,simle, low draft im.,lemnts. Designing, testing, manufacturing and distribu­ting such implemantr will take time and will require a =wjnr effort. 

Thure is no aviaent, easy way to make major gains in agriculturl produc.­tion in the semi-arid ar -. A vigorous npplied research program is the rixghtplace to start indeveloping the tachnologies ,and Information needed for sounddecisions regarding programs that will take adven,:ige of the substantial potan­
tials that appear to exist in these areas. 



9ceth±3T 'ra1It neither =qw.lej --n -1 19RIon at~Cvtovt:1? (In n'e 
Ctnacii1 invaztment gonse) nor 1--avtes d±rnet rwimi banef itT (in the 
eish Elm'- seaza), ir Xmr not been c ublec.: of a Oaastbiliry -n~vi 
for-detarm~maton of InterviY. rates of ratun. benefit-cost rnt±os nr lanms 
tivity .ualvis. Mhe. relevant 'uc::rticn,; relatad to tachamicil I~r econ.0.mvc 
.toimadness and ecorord-ie vAtidct:* 'i~.- ha'rnvar qdwrrttnsxd 1lyoa. 

%=ttior- ?=maj md In ~~c 4 oo irrnnts; 

of caraas And other x-nod i)roAucts. "ith.- qmannsl prmid-ttion vrrmthirt
 
of tbo'it 3%and nbout 10.%ot its z'opitL2tion im-ar the *ir' of V,~ cotniin
 
=awid pntnrt. in r-o'nulntion for the. next s!7nY'ercartin. The
eemis 
need for "dded food wll inernarm. . ccordiw~el. Ths ovulation w-ill incres­
bv three midllion in five vrcw,, tha prona.,wO duvntion of the fifrst vhna~ 0
thna mlied reseamrch rject. If this in1c--ase.4 fond uned is not vnnermta,
by7 increased production vithin thn. coimtrv. it ,ell hav- to ba imnr ­

4ifl constitutea causi4ermbla burden on foreipn ex aru'- earnin". 

Land Tfse in fthe 1?raieet Arest. (see Vthb1.i TO 

-Amz. rd.11xi%-. 'a - cultivatad or-ury.1' in tha. prulecrt'.L

They ro-ornrpmnt 1~67 of the tot-a' er".nanL al.nntn.d in llrco 
 The ',rojact 
ar- aecan~ for 16% of the national barle'? ar-L TZ arnch of thi-- durum 
=d brand t+he.t . anur4 'M~ of the -n-±ze. P~~e -tra 3,roducn-l on only 151"~ 

hectrtrac, or VI of. te croi1ind culti4vated -mwn~aI3.v in this, *res. hut thav 
renrasent 29* of the total. iectatrns davr~ted tm tulseq in M!orocco. Tha'r P= 

no dotibt prowvn in ths httar .b-n-' Armas Lq '-rlU -is rwn ir,~.pstd- 1.1m-ds. 

The. numbr ,f liat of izri",ted lI: 1 s in the. trp.dttEwt1- dr-v'Lntv. .-Ahas been Incre&'..inF, in April 3-975, thnr-i, tr af Aprd- 1 tr re'ao 
t'.'' =njor prj.ict in. the -area., the !)ouk3kala in El Jaidida province Twtith 
'1,V hiecta-res. jid tha !Iouz= ',r04 ect in 'farr".Irch vrrovince! v4th V75113­

' rinp~na~t-wi-,o the C!11?4 the i'rniet nrea Vwinosed in. the ?i ,C
re'mort -was redefined to include only7 thoan~r-mions v~here rainfallU averas 

Ti45rr. 3,-r vear. Since, eail-able dntan.e -gineraed by nrovincaq
a~zrmo1atio= of statistics fror the ?A nolor co-ndation of~iiar .statistics, i-omle corm'ound e%-.nrs -tlrqa ~ ~ incolctn 

given in the IaAC ramort. 
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%of' roimt% 
T6Vi.-ecar: 

7,17 n"') ,35.5 

.Ither Croci q4 Wv) tL~.5 

Tat'2.t tt Cultivatin, L:56 In 34.3 

.Zo Yields 

M.:' ayverasw riald &.tjq E'r tl~thenj1, ar aP?~ srnin '~rcc 

ur the ftv-ea nerin. lSFf 7') th4rauxgh 1971/74 provds~ so'r obaarvit:Eom 
t:hat ame signiftc.qt !ueaz of fEnure v~#Ictv~rT~ (.3ao.Tab1 z Mrs1'.t, 
t~he- savnritr nf th~. 1!7?/71 droupht is 'er md inreicate3 the 
!7roducti r±M)Cs invnlvre -due to cl±" tetc co!'rlitt.os. viel3ds of~ .hp.:Lt ..L.Id 
hJxer whch tt'a carez2.a crops in thn tirr'and .trabb dr-"nzvP- drti 
shanl:7. The vi%:ld ner hectar-- in brasd ;~he-tt 1~'57 beal the fte-vr 
gIRVnz-.a yj11 j. b~rlav vial!* d-cljLned 41T. TIP'r. ohevrh~iliev- the '?±elds 
in LI72/71 were -ct=Uly v!=h lo'.'er th.-n thon.- ra',rted. 

'~acmd.the rol.ativa2 stabity of~yinlVs curinT eie mth--r four Fears 
zstha nroducticnn lav-3.s ol taninid in't1.cattn t. ,t the coi'ti-vtion o47 fnll --nd 

wtnter r-mii olus thei cool Tv.tsr nrovide thn 7.Le~it amviru~nt for nni 
c.zinr- Troductio Ln thA dXr-PIMC4 -IT,-ble-' as P of '=MunLI crangl.lntinaps 

ar m'4a in t'va !fzxll Pnd eal "t-vntr Pmd havmveste. = the .sprinw. Se-ra 
of t'lis. product±.,r and 1varvat norlOds ern lVotiged as tvoya~l~7)
zndicnt±.n ;pl~ti". in 1954 t'nd hpr--t in 1971., 



TABLE r. Yields of CeaL.Grm..± and Pulses In lorocco 1959-70'& 1973-74
 
Arvest. (Cuinta 'per hectarm .mndbushel or po--ds per'acre)
 

Crap 1909-70 197M-71 

QQ/HC7-1 a 

W-heat., dum= 9.86 10.32 


Wheat, brad 8.43 10.913, 


Barley 10.33. 12.87 


Pulses 1] 5.40 7.8S 


* it EUA 

Wheat, dur== 14.7 16.. 


Whe2t, bread 12.5 16.3-

Barley 19.2 23.9 

.CO= IDA -17 

Lb/- LbI& 

PuLsas 1] 749 703 

UL oroadbeans..1cic =d'Gr 


1971-72 '1972-73 


Q/1a/Oa 

"10.4 


If".70 


12..76 


8.61 


Eu/A 

1.1 


15.9 


23.7 


11..Z 

Lb/A 


768 


8.00 


6.98 


6. 


6.40 


BU/.A 

1.9 


10.4 


11.6 


7.3 

Lb/A 


434 


19 72-74 1969-70 &197z'74 

- /Ha 

9.93 9.90 

8.94 9.19 

1.0O4 

12.01 8.25 

3u/A BU/A 

14.8 14.7 

13.3 13.7" 

2.5 20.1 

13.9 1. 

Lb/A, Lb/ 

0'1 791 

Feas, Lent.s, cmd other.pulses,
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Livestoc 

The livestock production car uryLM areai Q1 arableB i.s 
- gnificant part of the total. livestock production. of Morocco (Table 
XII). Fifty percent of the .cattle mre in this area, plus 48 per:ent of 
the. sheep and 19 percent of che goats. •In the northern, betaer rplnfal. 
area, cattle doc±nata with some sheep and practically no goats. Moving 
south and west, the =nunal rainfall declines, and the number of sheep 
aud, goats increases. Stili herds docinata in the snn manner that sm.p1 
fars 'dominate. Any courchensive progran to irove the well-being of 
farmers in the dryland azrble a.a will have to inc.Lude itrovin;.. liv'­fmpoving crop production.
stock production alon. with i 

TAL XII. LIVESTOCK ?'3FUZION IN~ M!IfCCa), 1974 

Tvve 
Total Huber 
in [oroc co 

Humber in 
Proiect Arnua 

in 
-Proiect Arc-a' 

Cattle 3,400,00 2.0704vO00 50 

sheep 16,000,000 7,680,000 48 

,Gats 7,0 10,00 1,666,000 24f 

Hogs " " 11,000 N/A. 

Dkeys 1,200,000 " N/A 

onses 320,000 H/A 

Camels 200,000 N/. 

Mules 360',00 N/IL 

Tha- Average P.r in the Pro.ect Are, 

There are an estimaad 263,000 far . uits in the project area, and 
great dilfferences -d.st awong them. .ecopnzin, that the profLle of a 
avarage farm does not describe either the typical farm or any specific
farm unit, the folloring, nevertheless, provides a valuable oerspactivi 
of the situation. 

information on crop pruaucr.on on rne average .arm 3n rne area is 
presented in Table XIII. It has 6.68 hectar-as of cropland. Barley 
flt-I-unins -12 hieroa mv A f 1-he lznd, and accounts for- 65% of thEc 
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value of the crops produced. Twenty-six par=ent (25%) of the land is in 
fallow. T italharvestad crop productionm based on 1969-74 average yields
mnd 1975 priczS, .-. umted to M 2,208 ($492). The fi.llow -.sr., plus 
stubble used after harvest for grzzing. livestock, ma!e a roal contribution 
to farm income. To obtain n overall aross income, one would need, tha ­
form, to calculata the re turns from livestnec production. However, no 
value has been assigned ri tha f,.Ilow land and. tha stubble in developing 
tha crop income. Althourh most. farmers raise some cattle (1-3 heads),
these are viewed, by the farrers more .s a form of savings than as income. 
go data are available to detarne hr =uch of the 6.68 hacta-res arm owned 
and how much is ranted, but it is safs to assume some of it will be rented 
and a shtar of the crop will be given to the owner. TI addition, the farm 
will very often be fratgmented. 

Expense for production will be small. Tools will include a wooden 
plow with a steel point, hand sickle&, wood foiks, si=pla harnesses made 
mostly of twine plus a. little wirm and chain, and related items. In 
addition, there may be soma years when seed is purchased, but most years
 
the farmer will use his own seed. A few farmers use a small amount of 
purchased farrilzer, but most use none at all. 

It is estimatad that 1/3 of the barley raised is. used for feedig 
t. animas, 1/3 will be hauled to tom for processing and returned for 
hour use, and the balance will be marketed. Most of the meat animal pro­
duction will be arketed at the weekzly souk except for the shaep that are 
saved for the raligious holidays. Wool will be used for home weaving or­
sold. The rilk from cows, goats and.sheop will be largely consumed along 
with a few chickens. he farmer's aumnls will usually appear thin and 
undernourished. 

S.me Assumed .esults of Froposed Research Technicues 

Uaiily due to Lack of available data, not all of the pronosed re­
search techniques were given quantifiable possible objactives. For 
pu.poras of this analsis, only proposals with quantifiable outcomes are 

~ into consideratio=. 

I. The ?ot.-sim Situation
 

cording to the TVA Report pracr.zca .Cy .!.L.. s.o.l.s in 
Morocco calcarous and. contain a p. level in excess of 7.0. This 
indicates that very little leaching- of soluble minerals h.as occurred, 
especially on soils with a silt loam or heavier texture. Such soils 
should be rlatively hijh in available potassium, yet in 1975 a total of 
71,453 M of potassium sulphate and potassium chloride wera imported st 
a'cost of about 8.8 million dollars. Much of this was probably not nec­essary. A properly oriented soil tasting pro.arr could reduce consider­
ably the potassium fertilizer imported. This analysis will assume that 
the proposed research program will reduce the import figura by 25. 



2. Yields 

Yields of wheat, barley, and corn are very'low (see Table XI).It iJz reasonable to assua that increases of 50 to 100% coul-d be
achieved with the use of fertilizers coudiined with proper cultural
practices. Fartiliner demonstrations conducted by FAO have shown, ti.
such increases are possible. The analysis an increawill -assume average
of 50,. 

3. Seeds 

Driling, rather th.m broadcastiny could save Morocco 40,000 "%of barley "rnd 39,000 11T of twheat annually in reduced sead requira-nts.
Sinca the project araa enconpasses 36% of the land producing barley and33% of total wheat land, this -na-lysis -assumes an annual savings of14,430 MT of barley %,T of wheatnd 12,370 for the project-area farmers. 

. Changes in Farm income by Utilizing Research 

The anticipatead effect nn f.rm income of a 50% increase in yieldcouained by using improved cultivation practices is shown in Table XIV.
The average fa-cr in the Projuct rana should incranse his gross income
by 1,I04 D!. Assuming that production costs to gener..te the incramental
product are about half the p-duct value , the net incra,2se in income, to

each farmer will be 552 DII per year.
 

By using a seed drill, rather than broadcast plnting, he shoulc
reduce the .,.ount of barlay seed used by 0.65 quinr.ls and wheat seed by
0.25 quintals Per hectare. This wouldlo'qar his production ccsts by 41 1 
. proparly oriented soil testing Drogram could reducu his fer.ilizer re­quiremant by 0.31 quintals Potass,zi. Using the 1975-76 L-. price of 40.66 
per quintal for 60 ranulatad notassiur chloride ,.t 'enitra. tha To3ten­
tiai nat sa-vinoin fertilizer outlay "could be 21 
 DH per year. The ir-,le­mentation of improved cultural practices to increase yields -md reduce 
costs could increase the net income of the farmer by 552 DH per year.
 

5. Other Feasibility Issues 

a. There are no known price or marksting constraints for plan­ning the devalovment of the technology such.as For ultivate use of the
technology, any such constraints would obviously have to be addressed.
The GOM has several nro.rams with respect to marketing, credit, and
similar servicas. it is expected that these programs will continue to 
be carried out. 

If bottienec=s occur in tho follow-on Droject's testing andn.p.lication of tha innovations, such problems will be brought to the
attantion of responsibl.-- parties and nroject resources will then be.ii. 
troducad as necessary to address the problem. 
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o. .na i."dia.te e=ployment effects or tnc project nilare
with respect to total emloymant. The aff.ect of the technology, when 
applied, should incraase total employment substantially. Tha research 
design will stress the use of locally availabla resources whenever it
is practical tu use tha., The net effect should therefore be incra' s 
labor use. It will star from: 

(1) 	 Tarketing of production inputs mdd farm Products. 

(2) 	 ,'ixad,but increasing use of, capital and labor 
in tillage, spraying, fertilizing, nd hairvestin... 

(3)Secondari effects rasultinR from increased netCa-rm income 

Conclusion 

No 	 accurate estimatas can be -de as to the net economic benefits 
aiau cnn derive from the project. In addition to the cost of the pro­
ject itself, one would ned to t.ake into account th cost associated with:ransl Znthe expactd researchi results into practices utilized by the
"armers in the area... These costs c.unot be e,.stim st; in the absence of 
)bjective criteea. Howver, as shonm in Table XV, sizable increasas in
:he ;roduction of cereals and grain legumes could qenernte 200 million
 
irh-.s ($44.4 million) per year disposable incomr- in the project area


Lsuming added production costs will be about 50% of the increased product
alue. To this should be added the annual savin.s of 9.9 milllon dirhams

'$2 	 million) accrued by lowered potassium requiremants due to a properly
iriented sail tast±ng proer= .nd of 	14 millicn dirhams ($3 million) by

.owered sed requirements due to the use of seed drills. 

Although the annual net increase in cereals nva-ilable for non-farm 
tonsumption would be about 687,000 'IT
- $60,000 HiT due to yield improve-
Pnt and 27,000 MT from decreased seed requirements -- significant chauges 
n prices would not be expected. The reason is that present intar-nal 
roduction of cerem.-s falls short of .total demand by not less than one
 

m-11.ion metric tons yearly.
 

In viL of the above, USAID conc.Luaes tat tne project is economic­
ally justified. 
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ABLE ,II'. LAN USE AIM PRODUCTION ON THE AVERAGE FAR1! 

Cron 
Hectares 
Per farm Q/ i 11 

Total Prod. 
0. 

- DH/Q 
'1975 

Total Value 
Cros Produced 

DH 2] 
WTedt, durum .93 7.42 6.90 63 435 

Wheat, bread .30 6.89 2.07 51) 124 

'Erley 3.29 10.84 35.66 40 1,426 

Pulses .41 6.12 2.51 89 223 

Palloy 1.75 

Total .1a/Farm6.68 
Total Harvested 

Crops/Fazrn 2,208 DH 

Bu or Lb/ Totali Prod. $/3u Total Value 

Crop Acres/F.rn Acre 11 Bu Or Lb. 1975 Croos Produced 

Ujhcat, durum 2.30 11.03 25.35 3.81 $ 98.37 

U!heat, bread *'.74 10.38 -7.68 3.62 27.8) 

Barley ".13 20.14 163.7' 1.93 316.01 

?ulses 1.01 -. 346.00 lbs. 551.46 lbs. 0.09 lb. .49.63 

F~lTo Tt.nl Harvested: 
Total A/Fam 6.51 Crops/F rm $491.82 2] 

-j zscimaras or crop yields are based on tL. 
 .. natural 1969-73 to 
1973-74 5-year averages. For wheat, 37% of the hectares of land in
wheat in torocco are in this region. Considering the r. infall level
and soils, the yield for the dryland region is asti.ited at 75% of the
national average. 
For barley, with 94% of the hect.ares in Morocco in

this region, the estimated yield is assumed to be the s..Lne ns the na­
tional average. For pulses, 40% of the total lands in pulses are in

this area. Assuming that these crops would get a priority use of thebetter lands in the region, yields are estimated at 85% of the nationa 
average. 

-] 4.5 DI per $1.00, r'.pproxims.te exchange rate.
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TABLE, XIV.' -,F.T PXTUMfl FRO! THE AVERAGE FAMI 

UTILIZING nD oMV..TECmoLoC 

Cronp 
Hectares 
per Farm 

Q/Hn 
1] 

Total Prod 
0 

DR/O 
1975 

.Total Value 
Crops Prod. 

Increase 
in Value 

DR DR 
'M.eat,durum. 93 11.1 10.35 63 652 217 

7haat, bread .30 10.28 3.083 60 ~ 1P5 61 

Barley 3.29 15.26 53.50 40 2,140 714" 

Pulses .41 9.18 3.76 89 335 112 

F1low 1.75 Total Harvested Crops/Farmn 3,312 1,104 

Total H/Farm 6.68 Net 2]Increase, 552 

Bu or 

Crop 
Acres 

per Farm 
lb per 
-Acre 

Total Prod 
Bu or Lb 

$/Bu 
1975 

Total V.lua 
Crops Prod. 

Increns,-= 
in Value 

es S 

W,heat, duxm .2.30 .1555 38.07, 3.31 145.15 46.8 

"heat, bread .74 15.57 11.52 3.62 41.70 , 12.90 

Barley 8.13 . 30.21 245.60 1.93 474.01 "15,,0 

Pulses 1.01 ,19.00 827.19 0.09 lb 74.45 24.P. 
lb.-

Fall1ow 4.33 Total Harvested Crops/Farr: !$735.21 $242.40 

Total A/Farm 16.51 Net Increase21 $121.20 

11 Iurop yields are 5Q%, h±.Fher than the renorrtnd nntural 1969-70 :to 

1973-74, 5-year averages. 

2] -ssuminp production costs 50% of vroduct value. 



IMI'UTED EFFECTS OF IMf. OQVED TECIHOLOgy Of? TlE PROJ.CT t 

Total 
 Current
crop:_ J.Eectares :Average 1/ 
Unit rrice 7 Value - Expected1975 2/ Current Yields i/Ks Expected in value 3/
Yields/a- D/q Prod. 3/ (1.5 x present) Prod' 

llleat 523,00( .9.90O 
 6~3 31614. C-5 52 194.2
Barly 
 707 ,00( 10.81, 40 
 306.6 
 16.26, 459.11 
 153.2
 
Pulses 152,00( 8.25 V."9 
 111.6 
 11.3E 
 167.5 
 55.9
 

innualTotal Increase 
 403.3
 

naual llet Fenefit 4/ 
 201.7
 

_Based
1/ on.5-year Average 1969-70 to, 1973-7
 

2/
.. BIased on 1975 farm-gate price
 

3/ Mheasured in million Dirhams
 

,4/ Assuming productioniiCosts-50Z oEvroduct value
 



C.: 'SOCIAL "ANALYSI
 

.#.wr vui-diajm- gi~ve promiinent considera­tion to the responses that farmers make as producers to the high riskconditions under which they operate, as well as the changing social ndeconomic circumstances that brevail in the drvland areas. 

The social environment in the project area appears to be very com­
plex, with considerable variation. Very little current and well­
documented information is available on the social milieu of the smallfarmers. 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 
tn mnka the greater contribution to this project proposal. 

The topics to be discussed are: land tenancy, including arrange.
ients 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 lbrocco 

A true understanding structuresof the present of rural Mroccansociety cannot be adequately grasped without a consideration 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 farmine 
practices in the cereal-producing pl i 

a. Land Tenancy in the Past 

Although it is difficult to ascertain exactly that relationspreviously 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 typeof agriculture which featured long periods of fallow. Population densitywas low. The nomadic way of life and frequent shifts in the balance of
tribal powers fostered geographic mobility. 

Because of the overall abu.dance 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 offand using it. The principle of "vivification" of "dead" land was theonly 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 nineteenth century landed prope ty was considered to be
the land which an individual and the members of his social unit such as 



the family or tribe (the distinction between tfte two being somewhat
 
vague) could cultivate or use as 
 pasturage for their livestock herdsand which could be do onded from the encroachments of others. The power
of individuals or social units to control their domain was the importantfactor. Limits were not definite. The dimensions of such holdings

around a central cultivated core could increase or diminish according to
the strenoth of its "'owner" or occupant. Beyond the limits .of tffective
control, vast areas of uncultivated land and common pastureland existed
which were very fluid in legal s6atus and which offred room for unlim­
ited expansion.
 

About the turn of the twentieth century, true private free­
hold property (juridically referred to as melk) made its appearance.

,elk landholdings have their origin in lands that had previously been

acquired 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 elk (freehold)

property. The total amount of melk land was still quite small at this
time. 
Most of it was centered ithe vicinity of permanently established
villages or tribal groups that were relatively sedentary and who repeatedly
used the same land. The familial or patriarchal aspect of landholding wasreflected in the concept of indivisibility as regards inheritance. 

indicated the cohesion of the patriarchal plan on the one hand and a

This
 

relative weakness of the concept of individual possession on the other.

The practice of indivision occurs in a limited fashion today with more

than one descendant inheriting joint title to a parcel 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. 
 These are "lands of cutitvation and
pasturage used by tribes, villages or other indigenous groups under col­
lctive title, following traditional modes of production and use", 
 asdefined by a dahir (decree) of 1919. Some have argued that there was no
such collective land 
with a sLecial legal status before the intrusion of

European influence, and that bled jemna was in fact a creation of the
Protectorate that gave the state, an entity that did not exist previously,

ulti ,ate guardianship of this land.
 

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

The intrusion of European colonials into orocco was accom­panied by a great increase in malkisation, 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 bndholding system. 
IMore 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
 



title was subject to appropriation by Europeans as well as by other Mfor­
occans who possessed both the means and the -owor necessary for enlarging 
their holdings. The notion of an "astablishnnt of order' may have ex­
pressed the viewroint of the .caloni.zr, but for the 14oroccan peasant the 
insecurity associated with tribal quarrels and shifts in power was 
replaced by an insecurity that was due to colonial manipulations. 

elkisation rapidly accelerated the division of former commonlands into privately held fragments. The distribution and configuration 
of plots reflected the location and relative power of families and indi­
viduals at the particular time of this development. This occurred
 
between World WarI and World War II. 
 It was by no means the result of
 
a gradual evolution of land ownership.
 

The period between the two world wars wss also marked by an
 
increasing differentiation between large and small landowners. 
 A process

of increasing fragmentation continued among small landowners resulting
from islamic laws requiring .qual inheritance and from demographic growth
in limited space. This fragmentation contributed to a growing disp,.rity
between large and small landowners. Farms that fell below a mininum size
4For viability were often purchased by the larger proprietors, especially
during periods of drought. The larger proprietor then became the most
important source of land for sharecropping. "his source is now beginning
to decline as the lar-er farmers can afford to mechanize and move toward 
owner operation. 

By the time of orld ar II, the picture of immonse amounts 
of untilled land, which ch.n.ract-arize. the situation at the turn of the 
century had changed drastically. The limits of potentially arable land
 
had been reached. Ey the end of the Protectorate, Europeans had acauired
about a million hectares of the best land which is about- one-fourth of 
the total arabla land in fbrocco. The amount of lanud available for the 
Moroccan peasant had diminished ccnsiderably. In addition, rapid dero­
graphic growth began to be acutely felt just at the time when horizontal 
expansion was no longer possible. Thle average amount of land surface per 
person was decreasing rapidly. 

2. The Agricultural t'!ork Force in !!orocco 

The problem presented by the incresed number of workers is perhaps
more complex in agricultural areas than in the urban areas in 1Torocco. 
The rapid growth i- manpower tends not only "to create problems in employ­
ment but also to multiply the number of individual farming operations, 
crea in- a serious regressiv. evolutionary pattern in size of operation.
A fuller understanding of the effects o: this dcrr"TaPhic pressure re­
quires a closer examination of the patterns of enmlovment. Attention will 
first be given to a brief general d'escription of various employment cato­
gories, followed by a more detailed review of prevailing for-s of work. 
contracts found in the traditional "broccn agricultural sector. 



a. Types oF Employont - a brief dR_-i {n. 

Tho farmer-worker (fallah) is a man, using the help of hisim'me-iate family, who works tho land which belongs to him or which he isontitled to use according to contractual agreements (rent or association)The farmer-worker has more control oF his rn activities than do those inother forms of farming, participates directly in production, and is re­warded with benefits fror. his own labor. Those farmers =_%e their owndecisions in attempting to achieve the oftentimes precarious balance
 among the various production sub-systems of their farming operations which
 
are necessary to maintain their level of living.
 

The associated-employee (khianmes) executaes the order of his
patron, and is reimbursed for his labor with one-fift-h of the harvest thathe has directly participated in producing. 
This forn of relationship is an old one and bears a strong resemblance to Patronage rel-tiqnships foundin feudal societies. The khammes isnot provided with a salary but eftenznjoys some benefits accruing fror. the patronage relationship that thesalaried employee lacks such as Zreater amploymont security. Now thatthe traditional agricultural sector is increasingly being drawn into a
 money economy, however, the khammesat relationship ison the wran' 
as an
increasing number of aagricultural workers choose salaried positions, even

though they may be less secure. 

The salaried agricultural worker first apmeared durin? theperiod of colonization when Euronean forms of production orgnization"-were introduced and quickly assumed a great importance. Salaried workerscan be considered as consisting o, two basic citegories: permanent workersand occasional or seasonal workers. 

A major characteristic of ork in the tr.ditional sector isthe amount of time that is devotod to finding and setting up workingrangements. The large numbers of men who apear to be. idle Along the
ar­

roads or at the soul-s (markets) are often angaged in this sort of unpro­
ductive but essential activity. Such negotiations are often of a subtle
and delicate, time-consuming nature. 

It is intera."L.g to note that a farmer and his. family willoften refrain from harvesting activity so long as the employed harvesters are working in his fields, .lthough the farmer and his family may do someharvesting in the afternoon after the workers have left. Social rank
plays 2n important role even here. 

b. Types of Contractual Arrangements in the Traditional Sector 

total means 
Agricultural household heads who have at their disposal thefor accomplishing their farming work are rare. Almost allfarming households enter into=ust contraicts in order to procure the means they are lacking :s well as to commit those that they have in ex­cess. A landowner can either rent his land to someone who wants to work
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it or cultivate it himse±: oy acqtu.rng that which he lacks, such s
labor or additionnl tillage equipment. 
 The far r who nossesses no land or other means of productian can either enter into . khnmesat contractwith a landowner or sell his labor as an agricultural worker. He might
also be able to obtain lond, work, or livestock to tand throuth a rental or sharecropping arrangemnt. These are simpli.Fied Ux-np1eq; there areinnumerable variations in relation to the diiff.rent aspects of rural pro­
ductive activity. 

Contracts of Association (Eel .Oiobza): As has been noted
previously, far-ing sssociations play an impcrt.nt role in traditional
;.oroccan ,riculture. n.der the general title of the bel khobza, 
 orcultivation association, there is great diversity rng-ng from snare­
cropping contracts with large lr-zdowners to mor'., coopsrative agreementsbetwaen small farmers of more or less equal stature in relation to the means of production they contribute to the association. 

Formally, the duration of such associations is limited to onlyone growing season, alUthough in practice the), can be repeated between the same partners for several successive years. The contract is always reneweiin a formal manner, however, and never continued in a tacit cnd informal 
way. The contracts of association are considered terminated when thegrain from the harest hs been divided on the threshing floor intorespective shares of the landowner snd the associate(s). 

the 

Recent developments indicate that the total amount of landlet out in association or to sharecroppers by big landowners has dimin­ished as the larger landowners adont more modernized management prmactices

and mechanization. The lar.-e landowners. 
 althou.'h the least numerous,
are those who have let out most of the acrense to smaller sharecr'opping

farmers in the past. Over the past several years an increasing number oflarge landowners have prchased tractors and now cultivate the land them­selves. This development has had the effect of :ithar depriving former

sharecroppers of -dautate land to till or of ch.nging their status to
one of salaried employees. An overall effect has been to provoke dis­
eauilibrium in thz traditional agricultural system. The sma-l farmer whneeds to suD~lement his ag-ricultural base to maintai. . subsistence levi.
is the victim of this ch.,mge. The nresent situation suggests that asso­
ciations are more exclusively contracted among small peasant farmers,while the larger f.3llahs are operating all the lid thcy Mechaniza­own. 
tion greatly changes the relations which formerly existed between the

large and small landed farmers. It increases the social distance between 
the two groups. 

3. The Role ot ;"'omen 

The importance of the work done by women in a.-Ticulture must begiven greater attention in the future. Available com.ents on women's

work activities usually cite the complenental, nature of their work to
that of men. Infar operations women commonly tend livestock, weed the
 
crops, rnd: assume responsibility f5- - 44--+ .. ­
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Considerable time is taken -or the performance of domestic activities
associated with rearin, chiliaren, cocking, etc., ail of which Mustbe
.ccomplished through very labor-intansive techniques 

The care oF .nimnls is the most demanding worx for women. For ?.nhour or more every eve.ing worn must cut grass, weeds or lucerne to feed
the livestock. Some of the forage must be dried and stored to feed theanimals -luring the dry surer and barten, early witor period. 

The processing of plant and animal products involves the weedingof wheat fields from !'arch to May and feeding the tares to the animals.
Women may be employed winnowing wheat in June and stripping maize cobs
in October. Women are also resoonsible fe- milking goats and cows. 

Morocco is a Moslem stato characterized by considerable variation 
inbehavior and values, both among and within differont sectors of thesociety. Some urban areas have adopted many faatures of Eropean culture
in life-style and attitudes. 14uch of the rural Dooulation continuesrespect and adhere to those values which have 

to 
doveloped from the contact

and intermingling of different Islamic and, more specifically, Moroccan
cultures. These sets of values are r-ch in tradition. Variable contri­
butions of European, Isla-mic, and Nbroccan cultural features are reflected
 
in cultural differences that exist among the several regions. 

Variation in behavior and values can be observed in the role of 
women in v.rious sectors of the society. They r-nge from an educated,
professional role to a minimally (formally) educated, secluded and highly
restricted role. The overall confizuration of roles appears to be chana­in. rapidly, -specially in the urban areas. Differences between genera­
tions in dress and other outward manifestations are sometimes quite
striking. Itis not unusul to see a veiled mothor accopanied by her 
teen-aged daughter dressed in the l.test European style. 

in rural ars.s, tradition remr-Lazbrung. There is a high degree
oP differentiation between the roles of men and women which is articu­
ivted throughout many -aspects of rural life. There are symbolically
significunt difforunces in dress _nd sexunlly differentiated kinds of
social or~anizations for men and women. According to Voslem tr.dition, 
women are confined to the home and domestic activities: cooking,
childrearing, and helping to tend livestock (see the section on .!omen's'fork Activities under Th Agriculturt.l Work Force in .brocco). The 
proportion of women anZaged in labor-intensive work, some of which may

be outside the home, is much higher in lower socio-cconomic conditions
than among middle-income gToups. The seclusion of women may be an ideal 
..
hich can be adhered to by those with an adequate income, but economic

conditions necessitate comp.,romises with the ideal. !n interesting result 



4. The Role of Lives3tock in 'tr-inf- ^3erat±'n 

The Sirs ten of Livastnc!r Production Liva3tnck oroductinn hns alwavo
been of L-inort~mce in lo-cwa,. traiditina~l *wriculture. In fact -."nv *12the
cintr'.dictics tancsrons"., whicl tno4v'r chnracterize the traditional msrictl­tura.l nactor *,rivitnat. thmutr'h t*, eny v - -.4 1~,I nf arlrcultural oritctinn
 
"%=ctist-:%^nn"m'adic. T),va umw mf lifsi. nhe ral-tv tenuUJmness nF


tizs b-t,Ysen r-man 1 the 1zmcd Ss nne ex-r,,t'.
 

T'-day r.,ogt smail hr'xvrmuqeholfts ermn smr iwvstmck, rhs'e 
e tyo draft anim 'Is nand ni sm.1l herd! oF cattl., 3h1ean n= ,ns The.se inim

.$av? verv irm-ort.omt nd intaqral role in the srvil. farmers attamt to b'.Th=nca
the vnrioU3 caonents -,f !prnductinn in his total far-mimnvaoration. 

'roblw's - rise fzor. tr'.diti-na'l livato&! nrnductirnn t'ractics beceiuse
the~ i".v functionis that t:iose .mils serve. servemTivistnck -is capital,.

sv'inpns *iccoumt: and -. snurc2 of inc-orn. Thav nIiS" qUDlv ommor for land tillape
rrvida m-Ilk, wool md ast., nd finally Functinn Ps *'i prima'ry critaion of
sncial prestive. 

Thta c-iinatinn of rconmrnic -me~ social. fun'ctimr, Prevants the

vi rtion -,z ror-a 
meci'ilte. !niral hsb-,ndrv tachn±.ques. Livestock which

o:..t±:3fyj the f-reatast functi,nnurlar o:f !,=a usu-llv .the nnes ic-quir-id. ev~en.thour'h each of thase funcimns mav be poorlv accoimoiisheci. It is asscntialt to
?-'im i thr-rourh .liaof the -wrtin~rus funmctions l.ivastock erfo.... in themnin~tenanca oif the acnmi-c eq*uili1'riur.oF thi. f'iriminr )nprnitinnt if there is

b2an atemt v) chan-s t~,e %hv:q.or -J! t!lm; ftrlrer -.n t'i&. direction more
rironal livest-Ick rua nmt. ame. a toqur)* umv-r ora t-mte in-troeucenurc-brnoed cattle intc -' snill 'irninq oernion, such'sciten~I fr !i 

nr,Auction. The f,.rmwar tmmnld hnnum tm .'dd the ntxrch.v~s 'a"it of '%iton~l
-mira.ls fcor draift -oor-r to t'oq credit rand ne-~ cost-q involvad in the a-%ra 'ind
t'a±,-.tena-'co .- f rure-brde cor,;s, The raplzcirux of it 'tr'AitionaI" vn !-ith 
n mnr!; 3-nocializad -,na is not t nerf ct stibstitution. The- ;forrer !,ill asmiureBvrm if pmrlv, Vi.a accmo-l shi-ent of ths functions vhich the Littvr one T. nt.­
*23ccall-7 if it is fmmbiidain bec'iusa -)f crr-dit areranants to anli th2 iOure­
brid cattle i.t hai~rvest tim~e. 

Li'rnstock -s -%~.-urce -,f 7-e Lai t"i.,n .15' o:f the cultivit3r!
1-M-4 in. ?''rOCCO is tillId. %7-thj t'ctm-r-= -n al:nts. Tilli=nma'n'Ivrmnirg,±~ thresh-ne. -~nd trnnsportinv- are --istiv dme Inv r'ans of manuma1 indi
onlilil powar, 2n adactation ti the iom7 1ev.al -' cap±tnl :!Ccur'ulation *md tech­

nleo- of traditional fa'rar 

1Rn'ihe7 thi.n cmprleta r~echiZation --hich vTmuld rarlace m.ni.als vrith
m-tchimes, it sea~rs net~ssary tn fnllo., s~ more rioeset ro)ute bir ±zprovinc th-2rroeutti~.ity of dr-aft Fnmals ,Thei i"rnr-vene-nt of -ripillzao aquin­

~''the nraduml salection of stronnrr anirals, the aird.natin o7f riik c's
is snurce of nower (il1thouur. this is n.-t tno axtinoivel nracticid) . ind

:.1qt7:ation nractices miuld to, incrased1 n-all lae, eff iancv ,~rntuctiv1.tv.
na!e'- oquip!ent aind practice~s would rmruirs distr±1 ,uti-=nof ideitirm'iI 

='w* Lt. 



incone nriducinn, livasticit. tI.t :.lf this4 livaeth isR.d A potion is
c.-Titird -- the ftr. h niseohol'd itsaf. rxceaot in subbn.~ nireas, iTfJ. prooluc­

tirn is s nr:n-rsr*-cic nrorhct. n4.:. butter -%re. *,l'qt *IntirelvcocnstUa'ad
;v% the frwty. Vais is n'.t sur-mrininp 'Aw.n one wcni~ers th-it w %vernc'a 
ril, cot: rrnducc3 ni", tn, to fnur litars if nilh evnilv? durino l.nctation,
?..I the avera~'e si- tf : fmilv is -Fiva 

3-oth rna =d ;.iol are Tinrkata.4 no-hicts frsv .5hcvs. 7'orier!7 v'ool 
nirnst antiri1v usef' ,r nroct-srs-d by th fniv Tncdny it is increasint'lvsf2.id in torm destiner for urb-.-n A v~r7 ,ut of WoOJcenters. -±%ificot 

,w :var. is qti1l accunTuJrtad md sqved by the fprdlv -md used to stuff 
natresses a~nd mther fuzrn-Ata=:;a in the hme This c-o2.1ctzad 7ool c'flstitutes 

:i fnor of swpr.nom *ind =~ insunce .agi nsr v.riiont in the purchn.sine, !')rs 

Livastochi: i~ S='$.ni, Account- l)cisins -!n t )u, S11.3 o-t ±I.Va5tm-CI
rt-i-etar.ined bv thi finnnci-i naeds ,f the "rmiavn ,rtinen r-nthaI? than 

__ ..... T ricas. In tradti~tonal *'oriculture rin nnmrd. Is. sold 1-- meet "nurgant*-nt~o liquid !issats. Th trneditivu-l hard is so-,--tir-'i- reiarrzed to -is s
,in ofbp4:f1 r It is in fict a snvinn *accnxmt thait is vary T-alA nnt e. to 

(EE thA! rudi:. .-rv ].evai of c t1±jio.in tl~ trne!itio.,nao~ri cult uv'.1 Sector.
fiG r~inpcL t~iis funct±'nn op the 'er-' 'guld c'3rtn'imlv hn .rn the first 'e'quire-P111 nnts in institutinl- n virtr~-iorvi2.i~ed natr of :.vetck.-~mmnt. 

nacassitt-te! nrflun~' ch'.nn-enr_- Tlis. T.?Uld :L- the current~ -,-stenof br'mkinc'. fmd 
q ~ credit at the leval of the suill fnrner. i-n entire~ .ki: net-work woul 1 havc 

J-77be crated alongr with a -;bnle hoqt nf lamkinr' ntersonznel tc. Thus tha har.a 

0!! fo 1j;itaror for vorse, ntI 1_1,s m- -.vy *,- the Functin.ns mf a~ binking system( j~ -:-hnn corplampnted by the locil r-nevlendar %7h n:-4Vss~ inz-2 intrnzdiita 
tern credit. 

Livestock as s Smurcae nf Prstina - he -wnarshin of livesrtzck n1'.vs 
a lVz-- i-'porvrt role 'In daterninintr the .sicial stntus *-o; a fPxrr. The nu~b-a= 
of h-ine of sheap nd cntt!3 Is an in'I;2xo *,v?.til".hl?. cnpitn'. it is a bnank aco 
visiilel to, all.. This has .1 rin t s-:-cinl -nd nuiliticn.1 co)ns,3­
rpiunces in rumard to 3'nci :_ rmi. tlli.inces r~. 2tc. Thus the 
n~.tznnt h-ts reasons for ±cei th-i nuniar --.f liv -to-!k in hils firmtii 

s~i~tht are neot ;trictlv (-cnn~.c. The nr~st-e- -ffnrded by livesptock
tin trtditional society7 is tz hasis for I.fluence anil oow1-er it tha locwnl cvwrit 

LivTsnc'. is .2 forn nr sci!2. As .?ell ;!s finntncI '. cripiti. th-it is Yint 
9ubjeCt t.- thO SnMe fl2ctu.'ttiOnS in vn'.lpxa s rmonav. 

onnclus i~n 

The infornntion presente1 P.bove represents !ih-t is onv.!il-sbla to the 
1Inat t2-a ',rescnt timr.. Thare are definite vrnsa in th±'qA infornntion rnlatinc 

.1art-Acu1trIv to, the nced for a c pmrehansive deascri-tio n of the arlars in the 
-trmct ~io.The ?Moroccan r-mveruant its-sif has little r~ai -rch rvtsr-=l
:*,Ich w;ou1d throu" liiht onl ;r~ll ferner flractic.s qfld lifti stv'.C in the smi­

r:.-lo It is intendad -ta.t these ,an~s be fille Auring irnlemcntation 
2r-!su'.t )- tha snci!,-sconnmic r. saparch c-vnonant if th21 r,oect. 'he

;.-i- aconr%?-ic research -vill not 'mtv he' to c1.prif7 n-r und a-stndn ri1F 
:a-.*orcccnxn sr-ll fgtriner. bitt u.l1 !zlo serve nv r'. t'Js 9 r . etarmninc,' 
,!,tdir-cti. the -ro-p-enornic resor'. s.SfO'd taln. 
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of .this situation is' that. the role of the stoman and the amount of pro­
ductive work done by hormnay veTy well decrease -.s a flamily's socio­
economic situation improves -,nd as..the ideal of seclusion becomes =ore 
economically attainable. ' 

Past development plans have devoted considerable attention to 
the nechanization of agriculture, irrigation projects, banking, etc., 
but only a few pages to the family and the condition of women. A devel­
opment proposal mu-t Lthoroughly examine all the potentials already 
present in the society or social group concerned as well as all forms 
of work being done, including those for which there may be no remunera­
ticn and much of which appears Lmproductive. Such a thorough examina­
tion must devote attention to the condition of women inthe society, 
their roles and the work they do as well as patterns of social org.nization 
inwhich they participate. This in=reasz in comprehensivenass could well
 
reveal imoor-tant potential alternatives that are already present within 
the society .ndupon which aspects of a development program can be basod. 
Approaches should ba used which seek to discover and then build uLpon 
existinF potentials rather than those which impose formulas from ;bove 
that may be in serious disjuncture with existing social relations and 
values. They will have much greater chances for success in achieving 
the overall goal of improved living conditions and greater productivity 
in the social group concerned. 



KflGDO! OF IROCCO 
Ninistry of State xr cnarge, 

of Cooperation rand .Trainin.. 

USA- = ,%!iss:ion DLrector 
Embassy of the United states of America
 
Rabat 

Tlhrough: The Uinisser of State in Charge 
of Foreign Affairs 

- Agricultural Research and-Training rrojec 

fivaluation Reports for Three .New Projects 

Dear Mr. Director:
 

Enclosed hercin pleasa fi=d the Avricultural Research and Training
Project - 50r-11-110-122. As requirad, the rroject was concurred to by

all of the authorities concerned. 
1 w6uld therefore appreciate it

greatly if you could see to its imp nentation witl- *u- time limits a 
scheduled in the Projact Agreeent.
 

In addition, you will find enclosed three requests &w& u wti=6 are submitted for your consideration. 
ich 

Your support of these recuests and.
 your racom-nnndati~ns for their approval to the authorities responsible withiz
 your Agency will hd highly appreciated. The renuests relate to: (a) the

establis'.ient of a dryland faring operation: (b)the setting up of a range
seed production nursery and (c) the mathodoloev and evaluation of P.XtenSio' 
impacts in the rural areas. 

Sincerely yours,
 

Dr. Benhims
 
Minister of cooperation and Trainint
 



EOTIIPMT. LIST 

"(in Dollars)Y 

Tandem Disk 
 500 ITractors ­

'.oldboard rlot, 1,500 Tractors - !O,OOC 
Chisel .'low 2,800 Plot Planter - 2 .0,OCC 
Spikecocth Earrou 500 Nursery Planter '5,0CC
 
Springtooth Farro 800 -Plot Tillage Equip.ent 6,0CA
 
Sweep lI'achine ,500 
 PlOt Fertilizer Applicators 2,50.
 
Radweeder 
 L,20 P!.lot Sprayer 4,500 
Rotary Hoe 600 Plot Combines - 2 5,00o 
Four-Row Planter 
 ,000 Nursery Harvester 2,00
 
Grain Drill & Attacbment L.P.00 Plot Threshers- 2 2,500
 
Crain Drill 2 i,000 Grain Threshers - 2 0,.20 
Small Seed Drill , 2 ! 000 Seed Separators - 2 3,000 
Fertilizer Drills - 2 -,00Seed Cleaners s,000
 
Four-Raw Cultivator 1,800 Neutron Soil Probes ­ 8;000
 
Sprayer 2,000 
 Power Soil Probe 9,000
 

Rotary 1over 1,.400 Soil Probes & s.0,0Cc. 
Sickle Mower 1,200 Moisture tater 4.OOC 
.isc. Tools I 5caies 5,000 Balances -3 4,500 
till-Seed Cleaner 1,000 Calculators - 3 ",5.S 
Equipment Trailer -,2 10,000 Drying Ovens -. 

rruck 25,000 Pick-Up Tri-A-s - .25,OCO 
Shop Equipment 30,000 Laboratory Equipmet S0,000 
Herbicides & Pesticides -20,000 qertilizeri 5 0C0 

'3 ,T600 258"500 

,TotalL 

00 
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LOGICAL FRAMEWORK _ftFY 

boleaTis &Nu"W. DRYLAND ACRICULTURE APPLIED RESEAC .ril 18. 1978 

NARRATIVE SUMMARY OBJECTIVELY VERIFIABLE IDOICATORS MEANS OF VERIFICATION IMPORTANT ASSUMPTIONSProgam or Sector Goak The broader objetive to Maeeus of Goal Ahiievemencwch Wesproltcon~rlbeus Amumptjom r edng leS twgatmAn mr.n lo &" k W ag 

To increase basic food production in - Increase In foood production. GON statlstical and other reports. The CON vils:
order to meet the needs of Morocco's - Reduction in basic food imports
fast-growing population, and.improve 
 in absolute term or In relation 
 - effect program and price policyincome of traditional small dryland 
 to population Increase.., 

farmers. changes so as to encourage
- Increase in consumption In greater farmer productivity.


dryland areas.
 
- Increase in income of smell
 

farmers.
 

Projuct Purpose: Coadldom thatweIdkI,.e
purposho bean -.- Asnavalonefor admt pupoe
alddeved: Endolproleaesatu.,. 

To develop a permanent applied research 
 - A unit in MARA with adequate - CON reports - ARA Is committed to establishial
program aimed at increasing farmer staff facilities, and budget is a permanent applied drylandproductiv 
 conducting production-oriented - Annual and Special Evaluations research program.
research. 


- MARA and AID viii provide adequalProduction technology that io human. material, and financial
economically applicable In 
 resources on a timely basis.
being developed. 

- MARA viii implement program to- dImprovedtechnology asbeing transmit to farmers the result.

made available to farmers. the research program.O--PUt" 
 Meanhde of ou.-.t. Amumpt I"sforecdleh"8oupsU:
 
1. Improved technology. 11 Scientists trained to PhD in - Anual Project Evaluations - MARA viii assign qualified2. Trained Moroccan scientists and the U. S. 
 ingenieurs and adjoints techniquetechnicians. 
 ii Scientists trained to H.S. In Special Evaluations In agreed-upon nuers and on a3. Relevant information from the 
 the U. B. timely basis.socio-economic research. 
 18 Technicians trained on-the-job 
 - Adequate resources-funds, equip­4. Analytical report on dryland 
 8 Soclo-economic study reports 
 sent and land--will be providedmechanization I Report on mechanization .
 on a timely basis. 

U..
kwfmkplemntanson Target (Type Nod oumulsl Amutisoong for pauing fopusi 

U. 
 U.5.1. Research Team 04.5 millon - USAID and GM records - AID inputs will be provided on aHan-Years 
 - timely basic.2. Consultants 
 15 3 Research Scientists - 'On-site visit. - Contractor staff vill have3. Commodities 
 6% Consultant Services proficiency in French and Arabic.
4. Trainihg 60 (22 Trainees) 
 - GCH will provide inputs oanaCON Vehicles (4). Harvesters (2), 
 timely basis.
Land, buildings, equipment and Agriculturel machinery equipment,
m&'chinery, agricultural and social Agricultural chemical. (including 

- CON villI provide adequate budget 
for operating coats.
scientists and technicians, laborer pesticides, fertilizer & herbicidei 

and administrative personnel, plant materials and laboratory equi .

Operatn ..budt..CON Capital budget:* 1 :0,O00 
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INITIAL' EVM~E0NTAL ExAmmaNON 

rroject Loca : Morocco 

Project Titl n.l.ln1id Agriculture - Applied Researd 

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

Life of Project : 	Five years
 

1EE Prevared by : 	 J. Gerard Ntptune, Agricultural ueve.auumr.vuvxzcer. 
USAID/Rabat 

uare 	 March, 1978
 

m-ental Action Recomended: This project will have no adverse impact 
on the physical environment. In fact, improved cultural practices in the 
dryland areas should improve the environment by reducing soil erosion. 
Moreover, if crop yields can .be increased in the rainfed areas marginal 
land now cultivated may be returned 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, the socio-economic status of smaL 
farmers should improve. Therefore, we recommend that an environmental 
assessment not be done. 

Concurrence:
 

Deputy Director 	 Date 
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Dryland Agriculture- Applied Researc 

Proiect Descrintion 

mine 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 an 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 operations.
 

(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 
extering 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.S. assistance will be provided through a contract and will consi.o,.
technical services - resident research staff, short term staff and
consultants, - training, some agricultural machinery and equipment, ara 
small amounts of fertilizers and agricultural chemicals for research 
purposes only. 
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MACT IDENTIFIChArIONe AND EVALUATION FORM 

Impact
 
Identification anr 

. .XW a 5 5nQ DuD-Areas-. Evaluation**
 

he LiJA Usz
 

1. Changing the character, of the land throuvi 

a. Increasing the population N 

b. Extracting natural resource N 

c. -.ann ciearing N 

d. Changing soil N 

2. Altering natural defenses N
 

3. Foreclosins inmortant use N 

4. JeonardlzIng mn or hin works N 

5. Other factors NonL 

l. WaterlQuality
 

1. Physical state of wate 

2. Chemical and biological statei N 

3. Eeolocrie.ae balance N
 

" other factors None
 

, See Explanatory Notes for this form 
** Use the' following Symbols: N - No environmental impact 

L - Little environmental impact 
M - Moderate environmental impact 
H - High environmental impact 
U - Unknown environmental impact 
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Impact Identticatlon and Evaluation Form (continued) 

1. 

2. 

3. 

4. 

Air additives 

Air Dollution 

Noise pollution 

ur-ner zac-rors 

N 

N 

No. 

INATuLwAJ ruumzz 

1. Diversion, altered use of water (irrsati. 

2. Irreversible, inet::.cienc coiniments 

3. Other factors 

N 

N 

None 

'CULTURAL 

1. Altering physical symbols 

.2. Dilution of cultural traditions 

3. Other factors 

N 

N, 

None 

SOCIO-ECONOMIC 

1 Changes in economic/employment patterns 

2 uuuu uA= pupulation 

3, Changes in cultural patmsrna 

4, Other factors 

N 

N 

N 
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npact ientoication and Evaluation Fom (continued) 

C. 	 HEAtTE 

1.+ 	Changing a natural environment N 

2. 	 Eliminating an ecosystem element N 

3. 	 Other factors - Small quantitiu of 
f-" 4 1izers and plant protection materials N 

H. 	 GENERAL 

1. International impacts N 

.2. uonutroversal impacts N, 

3. 	 Larger roaram anact N 

4. 	 other factors None 

I. 	 OTHER POSSIBLE I1eACTS (nL_. 

L UU 
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Morocco - Dryland Applied Research (Phase I) 
Certification PUrsuant to Section 611 (e) of 

the Foreign Assistance 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 Kingdom 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. 

Albert-P. Disdier, Director 
179A=IMorocco 
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Amplfled Project Descript4-9 
Arnex I 

of the Grant A2reemen 

A. 	 PROJECT DESCRIPTION 

The 	purpose of the project is to deve.Lop an apple 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 - to 450 mm and will be concernea 
essentially with the establishment of the research prnoi. n nnA 
the 	training of staff to operate the program.
 

- The project will comprise two coordinated components: 

1. 	 An Agronomic research program which will 

(a) 	 adapt existing technology to local conditiong in ordar 
to increase farmers' productivity; 

(b) 	 train adequate staff to oper--, the program and tra 
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 th. 
high risk conditions under which they operate. 

B. 	 PROJECT IMPLEMENTATION 

Agronomic Research Activities 

The 	agronomic research program will address ill 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 preparation,
method rate and date of planting, weed control, and soil fertility.
Next 	will come crop varieties, sequences and rotations, disease and
 
insect 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 all 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 storapr 
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 mac---y and equipment; 

5 storage for fertilizers and agricultural chemicals; and 

6. 	offices for the project stazz.
 

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 Economics
 
Forage Crops 	 Plant Pathology Agriculture Extension 

This staff will be supported by appropriate technical and admin­
- "istrative personnel and by colleagues from the cntr ' A 

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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a. 	 uresen, fra rormar rarm nroductlon systems; 

b., 	cultural practices and mechanization n rejarion ro productivity;
 

.w6...._ w&priority systems held Dy zarmers and their rfamilies. 
'-- upon their consumption patterns; 

a. 	-4n-l-bility and use of production units:
 

e. 	 local market structure and farmer participat:.on -n 1.t; and 

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

The study of these factors should lead to an understanding of
 
the types of farming units and enable one to dientify the potential
 
alternatives among 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 General cf 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 Department

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 extension
 
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).
 



in addition ro rne aoove Z,Ingenieurs,'up to ten may be seec-A
 
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
following:
 

1. 	consultant services to assist the MARA in the planning and
 

design of the Sidi-El-Aidi research facilities;
 

2. 	the mechanization and equi.- =t 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 specia.i2atin; 

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

6. 	the training of Moroccan staff.
 

It is expected that U. S. assistance will be provided through a contracl 
between the Kingdom of Morocco and a qualified U. S. contractor.-.. 

Role of the U. S. Contract Staff
 

The role ol ---- -- S. scientists will be that of temporary
associates in the establishment and operation of the research programs. 
They will actively participate in all phases 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
 
is not granted by the USG;
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30 	 provide annually and make readily available adequate funds 
to-cover the operating costs of the research programs; and 

4 	 assign a mlinlm 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 a 
tivities, carry out the following specific tasks: 

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

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

Prolect Evaluation 

The first evaluation would consist 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 enmdftln! 

3. 	 adequacy of the training progrh., 

4. 	 timely assignments of project personnel by the MARA; 

5. 	 adequacy and timely allocation and disoursemeni of financial 
resources
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TSAINnG:SCHEDULE 

1. Agronomy July 78 'Sept 80 

2. July 78-- Sept.80 

3. July 79 Sept 81 

4. July 79 'Sept 81 

5. July 80 Sept 82 

6. 
 July 80 Sept 82
 

7. July 80 -Sept 82 

8. Forage Crops July 78 Sept 80
 

9. " July 79 -- Sept 81 

10. July 80 Sept 82 

U. 
 July 80 stept al 

12. Soil Science July 78 Sept 80 

13. " July 79 .Sept 81 

14. o July 80 " a2 

15. Weed Science July 78 -Sept 80 

16. t July 79 Sept 81 

17. Plant Pathology July 78 - Sept 8n 

18. " July 80 Sept 82 

19. Entomology July 7 9 - Sept 81 

20. Tuly 8 0 Sept 82 

21. Economics July Sept7 9 81 

22. " July 8 .Sept 82 



FiNANCIAL PLAN ($000) 

IAYLAND APPLIED RESEARCH 

S. Contractor Services 

First Year 

USAID COH 

;1566 I 

Future Years 

USAID GOM 

974 

Totals 

USAID,-.- GOH 

2540 

Commodit-tes 320 I 85 405 

Training 210 690 900 

Other 
655 655 

Station Development 900 -" 900 

Operating Expenses 400- 1600.• 2000 

Totals 
* 2096, 1,300 12404- 1,600 ,4.500 2,900 




