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AGRICULTURAL RESEARCH SYSTEM IN MOROCCO

Hussein FARAJ *

AGRICULTUKALE BACKGROUND.

In 1984, rural population in Morocco reached aboul 12
million/constitutes 369, of the total population (21.4 million). in
the same year agricultural production accounted for 18.9%%, of
dhe gross national production. Considering international trade,
agricultural commodities represented 25% of total imports and
36%, of total exports.

Total arable land in Morocco is about 8.3 million ha out
of which nearly 909, in rainfed. About 28.5 million ha are semi-
arid and forest regions suitable only for grazing. Beltween 40 and
509 of cultivable land receives erratic rainfall less than 400 mm.

Main field crops include cereal and food legumes which cover
©1%, of the total cultivated land. Cereals cover about 4.5 million
hectares and average yield is about 900 kg/ha. Food legumes couver
about 500.000 ha and yield averaged 600 kg/ha. Sugar crops are
grown on 64000 ha for beets and 16.000 ha for cane, with average
yields of 40 tons/ha and 70 tons/ha, respectively.

Vegetables cover 200.000 ha of which 16.000 ha are deve-
loped for exports. Fruit trees ( citrus, vineyards, date-palm ete. )
spread over 36C.CCO ha.

Olives cover 314.000 ha and total production reaches 340.000
tons annually.

Forage crops cover 180.000 ha while range lands ( grazing )
are estimated at 28.5 million ha.

The main objectives of agricultural developement are :

- To improve self-sufficiency ratio in major food-
commodoties.
To improve agricultural exports.
- To increase revenues for farmers.
- To promote agricultural industry.

* Hussein FARAJ : Director Of National Institute for Agricultural Research (INRA)
MOROCCO - Février 1988.



To achieve those major goals, a great deal of m=asures
were implemented since independence. A large portion cf total
investment in agriculture was allocated to irrigated land : currently
tctal land under permenant irrigation is about 815.000 ha. Consi-
derable efforts were devoted to improve production in rainfed
areas { 7.4 million ha ) through integrated projets which include
a package of activities covering procuction equipments, social fa-
cilities and farmers association.

Activities also covered improvement of essential needs of
villages in rural areas such as water for various use, elevtricity
and road construction.

Activities also include preservation of the natural environ-
ment by land management against erosion on 300.000 ha and
by forestration of 17.000 ha annually.

For improving the size and the productivity of farms,
a land reform strategy was implemented on 446.000 ha ard land
consolidation measures covered 614.000 ha.

Training and technical know-how is a special conzern to
authorities. Currently, the number of agricultural engineers is
about 2000 while technicians reached 2700. All this was achieved
after independence.

The use of more inputs to improve agricultural productivity
is encouraged through different means : giving loans to farmers
at low interest rates ; subsidizing certain farm machinery, ferti-
lizers, high quality seed and farm chemicals.

Specific activities were undertaken to encourage and pro-
mote livestock production and animal products - e.g. meat, milk,
eggs, efc.

All these measures were stimulated and complemerded by
a pricce policy and restructuring the trade cycle in favor of the
producer and consuimer.

This brief background on agricultural production and policies
indicates the tremendous task which researchers have to address
themselves to. The numerous diversily in crops and other agri-
cultural commuodities as well as the wide range of climatic coadi-
tions, require an ambiiious number of research programs to satisfy
the need of the agricultural sector in Morocco.
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NATIGYAL AGRICULTURAL RESEARCH SYSTEM.

Agricultural research work in Morocco is assigned o a
specific institute called the National agricultural Research Institute
(NARI) - i.e. in French, « I'Institut National de la Recherche
Rgronomique », { INRA ). However, other national institutes conduct
research work relevent to agricultural development. A brief sum-
mary ¢n the activities of various institutes will be given below :

NARI (INRA) . The bulk of agricullural rosearch work in
Moroceo is done by NARI. The role and activities of this institute
will be discussed in some details under the next major topic.

Division of Forest Research ( Direction des Eaux el Forels ) : This
rechearch unit includes 10 scientists. Activities include forest es-
tablishment and management, introduction of exotic species, intensi-
fication of forests important for industry ( Eucalyptus spp. for
paper manifacturing ), regeneration of local species ( Cedraie, Oak,
Arganerie ), disease control, and wood technology.

Experimentation Center ( Centre des Experimentation ) : This is
a department in the Ministry of Agriculture. It includes 15 scientists
dealing mainiy with determination of «crop water requirements» for
irrigated crops ( sugar cane and beet, soybean, alfalfa etc. ). Irriga-
tion parameters are also studied in these crops.

Sugar Cane Center ( Centre Canne a Sucre ) It is a part of a develo-
pment agency for irrigation in the Nothern part of the country. This
unit (7 scientists ) work mainly on the agronomy of sugar cane :
feriilization, harvest cyeles of vegetation, comparison of varieties,
ete.

Academic Institutes : The main two institutes are the Hassan Ii
Institute of Agriculture and Veterinary Medicine ( I.A.V. Hassan II )
and the National School of Agriculture { ENA ) at Mekneés. These
educaticnal institutes gather 400 professors who devote of their
time on a wide range of research subjcts relevent to major crops
and livestock and covering all disciplines. Almost all research
topics selected are relevent to development. Therefore, the two
institutions are strong and efficient partners of NARI. Both have
a specfic agreement with NARI to cooperate in research and
development and to coordinate ther activities to avoid duplication
of efforts.

Faculty of Science : Scientific faculties (like the faculty of
Secience in Marrakech ) cooperate with NARI on the Saharian
Project. It studies the biological process of disease infestation of
date-palms by Bayoud.



Beside these research and academic institutes, we must
complete the picture by the numerous research activities and
contribution done by development agencies, private formers, state
farms and private companies. Some initiated very specific studies
and experiments which were needed to achieve goels of economic
importance. Such studies could not be treated by government
institutions because their field of applications is Very narrow.
Involovemient of NARI with such projects is unjustified because
of other pressing priorities and lack of facilities.

In brief, the national agricultural research system consists
of several research, academic, public and private organizations
However, NARI is the heart of these institutes with an official
mandate to solve most problems facing the agricultural sector
through applied research.

NATIONAL CENTRAL AGRICULTURAL INSTITUTE AND
RESEARCH CENTRES

The history of agricultural research in Morocco started
in 1919 when a « Service de lexpérimentation agricole » was
established in Rabat as a division for agricultural experimentation.
From that time, this institution has changed considerably in
structure and mandate and led to the creation of National Agricul-
tural Research Institute ( NARI) early in 1981. NARI is a state
institution with autonomous legal and financial systems.

Officially, NARI was passed by a law by the Parliament
in Decembre 1980. Its mandate and objectives are as follows :

1 - to initiate and undertake applied research work scienti-
ficaly and economicaly focusing ou crops and livestock.

2 - to initiate and conduect long term studies particularly
the se dealing with natural resources and the improvement of
crop and animal production.

3 - to develop, through its own resources or those of
others, experimental studies dealing with introducing exotic crops
as ‘well as introducing new technology for animal production
improvement focusing on processing technoly and utilization.

4 - to evaluate research work done for the benefic of public
agencies.

5 - to spread technical information and documents produced
by its own reseach programs as well as research conducted abroad.



6 - to provide technical and wusefull information to the
extension services and identify the most efficient procedure to
convey such information to farmers. :

7 - to commercialize results of research work and studies.

NARI is a goverrnemantal institution governed by a Board
chaired by the Minister of Agricultural. Members include represen-
tatives of the Ministry of Finance, Education, Health, Interior,
in addition to appropriate representatives for farmers. The mandate
of the Board is to decide on programs, budget and salary scales.
A Technical Commission follows up on the decision taken by
the Board.

In addition to the Board and technical Commission two
main committees play a great in determing objectives and programs
of NARI : The first commiltee identify long term objectives
that will benefit the country through contacts with economic
leaders and organizations. The second will help the director of
NARI to evaluate programs and staff through senior scientists.

Several structural and functional changes were proposed
for NARI after three years of interral review assisted by a survey
done by ISNAR. The changes were approuved by the Board.
After NARI reached its present structure. The mnew structure
consists of seven main units and/or divisions dealing with ma-
nagement, seven additional multidisciplinary research departments
and eight regional research centers. The managing units and
divisions include :

- social fund,

- general inspection,

- computer and biometry department,
- information and training division,
- programming division,

- regional centers division,

- administrative operations division.

The « social fond » unit helps in solving social problems
such as housing transportation, entertainement, etc.. through finan-
cial resources provided by the budget and participating staff.

The « general inspection » unit conducts ingquiries on mis-
management when happened an provide recommandations on
proper management.



The « computer and biomeiry department» must develop
and undertake statistical analysis methods and computer facilities
to assist analysis of research results as well as helping the mana-
ging staff in accunting for financial matters for both research
work and administration.

The «information and ftraining * division » collecis and
documents scientific informations relevant to the research staff
and must dissiminate information for extension and scientific use.
The same division is in charge of cooperation with national and
international institutions.

The « programming division » assist scientists to set up
the research priorities and programs based on informatiins from
farmers, organizations, extension services and other research staff.
The « needs of research » are determined and a multidisciplinary
program is scheduled. The same division prepares for evaluating
research resulls after two or three year, taking into consideration
two main aspects : the progress to achieve research objectives
and results relevant to farmers.

The « center division » has to carry a very difficult job.
It should determine the adequacy and availability of facilities
for research programs through the appropriate allocation of fina-
neial resources and manpower among eight regional centers. In
addition it has to follow up on daily problems of the centers.

The « administrative operations division » deals with the
administrative management of staff and finances. However, it
is important that this division gives a high level of autonomy to
central and regional research units to manage their own operations.

Each regional center consists of its own administrative
units, experimental farm and « research and development » unit.
Depending on the size of the program each center has one to
four research stations.

The heart of NARI is made of seven departments dealing
with multidisciplinary research

- plant breeding

- plant diseases

- agronomy

- livestock

- food technology

- natural resources

- s0clo-economy



Departments and their facilities are siationed either at the
headquarter or in the regional centers. Before the lalest resiruc-
turing most departments and facilities were concentraied in Rabat
because of poor facilities in the regional centers. F'he current is
to restation staff to form a large regional multidiseiplinary teams
to concentrate on specific research problems relevant to the region.
We consider that if on cns region is very well studied through
such a team, proper solulions will be available {or farmers and
the new improved technolcgy will be transferred more readily.
This explains 'why some devnariments are lead by researchers located
in regional centers. Such as agronomy and socioeconomy in Settat.
This also explains why some programs are ruled by regional prog-
rams like the « druland program » in Settat, « Sakarian program »
in ‘Marrakech and « Citrus Program » in Kénitra.

To complete the picture of the organizational structure
we must mention two coordinating committees : the program
commission which determines the list of research operations for
a discipline or a commodity ; and the regional coinnission which
links reseach, extension and farmers to develop joint on-farm
trials.

CURRENT AGRICULTURAL RESEARCH.

In order to give a brief veview of current rasearch, work,
we propose 1o «split » problem areas into crop coramodities,
farming systems and research discpline.

Crop Commodities.

Due to the major importance of cereal crops in the economy
of many farms, research eftorts were concentrated cn yield impro-
vement mainly through plaat breeding in contincus cooperation
with CYMMIT, ICARDA, ACSAD and at some instance with Italy,
France, USA and Tunisia. During the last 4 years, abcut 30 varieties
were registered for bread wheat, barley and durum. Breeding
methodes included introduction and multilocation, evaluation, of
exotic germplasm as well as cultivars developed through hybridiza-
tion and selection. The moste promising impact of the new
varieties is expeeclted in the very dry parts of the country where
annual rainfall does not exceed 330 mm. We hope to have significant
increase in produclion with the release of new bharley varieties :
TAMELET, developed by NARI, ACSAD 60 and ACSAD 176, pro-
vided by ACSAD and tesied for the last g years. During the last
season, triticale showed good tolerance to the severe drought and
this will be extended to about 2000 farms next season. In wheat,
an introduced variety frorn South Dakota proved to be resistant
to the serious Hessian fly and this will be released to 2300 farms.



Of course, traditional argronomic experiments are conducted
on methods and dates of sowing, fertilization, weed control and
other improved production technologies. Interesting results were in
weed control wherby yield was increased by 30°%, as result of weed
control in dry areas. A national campaign is launched each year
on this point. In food technology, it was demonstrated that both
triticale and barley can be used for ‘bread making which is
very interesting in Morocco since bread wheat and durum are
the ingredients of bread. This may lower the amount of importation.

In food legumes, which are largely planted after cereals
the most promising work was conducted on winter chickpea
introduced by ICARDA. After 4 years of intensive experimenta-
tion, demonstration and multiplication, two varieties are to be
distributed to farmers.

In ail crops experiments consist of testing sunflawer, saf-
lower, soyhean and mustad. These crops are now cultivated by
farmers on very limited areas and thus self-sufficiency ratio is
only 59%,. In the near future, stronger emphasis will be given to
research on oil crops.

Olive trees had been experimented upon for a long time
and results are now available on varietal adaptation for different
agroclimatic zones as well as proper methods for pruning. Signifi-
cant increases were obtained i n yield through « regenerating
pruning », disease control and in some cases use of small
amounts of soil nutrients in traditional areas. Promising results
are expected from improving traditional cultural practices.

Just after independence, the government concentrated on
increasing the self-sufficiency ratio of sugar. Sugar consumption
in Morocco is 29 kg per capita, which is among the highest in the
world. Earlier studies during the protectorate period indicated
a good potential for sugar beet production. Sugar cane, though
was produced long time ago, was dropped as a crop, Due to
concentrated research efforts with the help of GTZ, 72000 tons
of sugar beets were produced in 1983 and were processed by the first
sugar beet factory. With the increase in irrigated land, sugar cane
production because economically fessible and €030 tons were pro-
duced in 1971. For both sugar crops, the same improvement methods
were followed : good varieties ; better date of planting and
harvest methods, 'weed control, fertilization, and disease control.
As a result of thes efforis, self-sufficiency ratio in sugar becuse
75°,. Research on sugar cane will continue ‘with emphasis on
varietal resistance of sugar cane to frosi Livestock production
accounts for 359 of the total agricultural cross production



The main production constraint is feed availablity for cattle in the
dry seasons particularly during summer. In irrigated land, several
crop can be cultivated for feed production such as berseem, al-
falfa, corn and sudan grass. In addition, great deal of crop residues
are available such as leaves of sugar beets bulb of citrus. Under
rainfed conditions, the feed problem is more difficult to solve.
NARI, with the help of GTZ, decided to focus on forage research
for rainfed areas. The area allocated to these experiments is consi-
derably large to cover the different agroclimatic conditions. About
20 million hectares are devoted to grazing under various rainfall
patterns ranging from 1C0mm in the North to less than 100 mm
in the South. Most of the research is on on-farm' trials ( 75%, of
the experiments ). Different ways of improvement were siutable
depending on climatic conditions : introduction of new ecrops,
small additions of niirogen, changes in rotation systems ( medics ).

Cifrus production was enmphasized imimediately after inde-
pendence. Between 1935 to 1975, cirtus areas increased from 48.000 ha
to about 72.0C0 ha. About 6072.000 tans are exported annually, 5%,
ot the fotal produciion. Main research cobjectives include increase
productivity per unit area and reducing production cost. NARI.
produces disease-free root stocks and grafts. Another objective
is to develop through selection earlier or later maturing genotype
for better marketing prices. Other research work considers fruit
qualities.

With other fruit trees, NARI focuses mainly on the impro-
vement of traditional species like in almends and opricots and
exotic species like pistachio. Other fruit species which require
ccnsiderable investment are experimented upon by the private
sector and farmers themselves ( banana,, apples ).

Research on vegetables deals mainly with crops important
to the expori markei such as tomatoes and pototoes. It covers
varietal evaluation, disease and weed control. The main objective
is enhance off-season production and reduce production cost. Com-
petitiveness for trade with the EEC market increased as Mediter-
ranean countries particularly Spain joined the EEC. With a loan
from the World Bank, integrated activities were launched on
gren greenhouse managemeni and production in association with
researchers, farmers and traders. Within four years areas covered
by greenhouses are about 1500 ha. Recently research is concentrating
on identification of exotic crops with good marketing potentiel
for the European Market.

NARI also carry out research on industrial crops like cotton
and tea. In cotton, four varieties were recently released. Continuous
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work is being done on identifying effective pesticides for the
numerous disease and insect pests. Research on water-use efficien-
¢y is becoming very important due to drought. At the request
of farmers, NARI began to look for early maturing varieties, plastic
covers to enhance emergence, and effective desicants to shorten the
life cycle of the crop. In tea, NARI was requested in 1963 to inves-
tigate the possibility of growing tea in Morocco. The first experi-
mental plot was planted the same year. Currenily advanced experi-
ments are conducted by « 'office de mise en valeur du Loukkos ».
The production area so for does not exceed 200 ha on sandy soils
and under forest trees. Because of specific adaptation, it seems
difficult to spread tea production to other soil types and climates.

Farming Systems.

Two programs are implemented with respect to farming
systems : the dryland program, based at Settat; and saharian
program at Marrakech. The objective of the first program is
a identify crop species and genotypes adapted to areas where
rainfall is bellow 300 mm ; and (b) to determine appropriate
production technology and cropping system for such areas. The
project began in 1980 in cooperation with USAID and a consortium
of five Mid-Western Universities referred to as MIAC. The pro-
gram deals mainly with cereals, food legumes, forage, fertiliza-
tion, farming system, farm machinery and socio-economy. For
cereals, the main aim is to control losses caused by Hessian fly.
Chemicals are efficient but expensive and biological methods not
certain. Thus the most practical method is genetic resistance.
Sources of resistance were identified in introductions from the
USA. A resistant cultivar is expected to be developed in. 3 years
through selection within segregating populations originating by
hybridization of the exotic resintant genotypes and well adapted
local cultivars. However, one variety introduced from' the U.S.A.
has a good level of resistance was put last gear on the catalogue
trials to be considered for registration.

Experiments on triticale conducted during the last four
yeas indicated that the crop is very prosing in semi-arid areas.
A specific project on triticale started with CYMMIT.

Corn is grown by farmers as a spring crop inspite of
drcught considering the importance of the crop as a fodder even
if grain yield is nill. Research is directed to identify varieties
which can guarantee a minimum yield for the farmer under
severe conditions.

In food legumes, we are trying to expand on lenéil and
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chickpea production as much as possible. Good hopes are expected
in winter chickpea.

The forage program. is concentrated on medics based on
Australian experience adapled to local conditions.

Fertilization experiments conducted for many years on re-
search station were inconclusive. However, changing the procedure
and using calibration methods gave good resulis inthe same kind
of climates. Within fwo additional years of experimentation, the
first recommendation could be given to farmers.

Long term experiments on farming systems deal with rota-
tions : various kind of rotalions are tested using fallow, continous
wheat, food legumes and other crops. The impact of various
rolations systeins on water-use efficiency is evaluated.

The farm machinery program is focusing on the need of
small farmers who are the majority. All farming implements are de-
veloped and tested to be towed by animal power or small engines.
A new type of sweep was developed and patented. Experiments
on notillage are also being conducted.

Many socio-economic studies were conducted on farmers
fields to determine the economic feasibility of improved practices.
After sampling farms, some are taken as representatives to express
farmers view points on many issues. The main objective is to under-
derstand farmers, choices based on availability of ressources on
their farms, market and price hazards, means and faciliteis offered
by the public sector. After good and clear understanding of farmers,
views, research objectives may be developed or modified ot meet
farmers needs Many research are verified under farmers conditions.
Sccio-economic studies make research cooperate with extention
agents and or directly with farmers themseves.

The saharian program and more particularly date-palm
is currently focusing on Bayoud disease ( Fusariwm spp.). This
devastating disease destroy 5% of date-palm plantations annually.
The only control method is disease resislance being developed
by selection. Since the early sixties, a complete survey was done
on all plantations and trees which seemied resistant were collected
in two experimental farms. About 3000 trees were tested and
ten were promising with good fruit quality, thus recommended
for multiplication. At Marrakech, a laboratory was established for
tissue culture for propagation of disease-resistant trees. The pro-
gram started in cooperation with France then followed by FAO.
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Research Disciplines.
The various research disciplines of NARI are involved in
all commodity programs and most socio-economic studies. Good

coordination among these disciplines is essential for successful
programs.

RESEARCH PRIORITTES : PRESENT AND FUTURE
STRATEGIES FOR RESEARCH PROGRAMS

ldentification of research priorities is affected to a great
extent by political priorities. However, they are based on the
interaction among researchers, farmers, entensoin agents, and mar-
ket demand.

To determine research needs and priorities, NARI arrange
and participate actively in meetings, commissions, commitiees and
surveys.

Plan Preparation Session : Fach five years a plan is drown
for all institutions, governmental agencies, administrative services,
economical organizalions, private companies and other organiza-
tions. For such session, NARI presents results and programs with an
itemized budget. After being voted upon by the Parliament, the
five year plan becomes a law. Each year the annual report of
NARI is assessed with respect to the planned objectives and
procedures.

Board Meeting : During the Board Meeting well balanced research
activities and programs are discussed and approved particularly
because these mieeling are chared by the Minister of Agricullure,
with members including representatives of farmers, extension ser-
vices, and national agencies for development.

Budget Meeting : Each year a special committee in teh parliament
study the NARI budget and expresses some recommiendations for
the program.

Product Commission : For each of the crops, there is a specific
committeee with representatives of NARI and Ministry of agricul-
ture which evaluate the program and give advice.

In addition to thes meetings, NARI organizes specific me-
etings with farmers and development and extension services
regional center annual meetings, field days on experiment stations,
workshops on commiodities and disciplines. All these meetings
give NARI the chance to sharpen its research priorities and evaluate
the quality of research work. The « outside needs » are well un-
derstood.
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A more difficult job is to translate the various needs from
research into efficient research programs. After trying several
research approaches, programing by the objective method was
selected as the most relevent and efficient. This approach was
proposed by ISNAR and it is en the way of being implemented.
Many program: were developed by objectives : cereals, citrus,
dryland improvement, saharian program, forages, olives, oil crops,
food legumes and fruit trees.

We cannot expose here the details of the various aspects
of the apporach but each scientist has to restrict his own program
to a limited numer of coperations, no more than three. He has to
fix a timitable for implementation and to specify méans and
facilities needed. The advantages are quile obious : managers
and staff knwo clearly from cach other what can really be done
and when,

In the near future, NARI will fry to put all date on sof-
tware in cooperation with ISNAR. The main problem areas or
programs followed include :

NATURAL RESOURCES : SOIL
CEREALS

FORAGES

LIVE STOCK

OIL CROPS AND OLIVE
VEGETABLES

CITRUS

FRUIT TREES

SPECIFIC CROPS : COTTON, TEA, HONEY.
DRY LAND IMPROVEMENT
SAHARIAN PROGRAM

FOOD LEGUMES

Priority research programs include cereals, forages, livestock,
oil crops and dryland farming.

IMPACT OF AGRICULTURAL RESEARCH ON AGKICULTURAL
PRODUCTION.

So far, there is no systematic data or information on the
quantitative impact of research on national agricultural production.
We think that it is high time to conduct a systematic study in
this regard. Such informantion is extremely important for decision
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makers. Due to the lack of resources, NARI is more keen to solve
pressing problems facing the agricultural sector than to quantify
the positive impact of research on agricultural development. A
suggestion can be made here to carry ocul an « impact survey » by
multidisciplicary team of national and foreign experts sponsored
by FAC and or ISNAR.

However, several examples on the qualitative impact of
NARI research were mentioned earlier in this paper. NARI and
other institutes soved many problems facing farmers and agricul-
tural production. For example, self-sufficiency ratio in sugar is
currently 759 -while in 1963, it 'was 0°%. For t{raditional crops,
the most obvious is the improved cultivars released by NARI
alang with a package of improved cultural practices. Improved
cultivars are now used by many farmiers in wheat, barley, cotton,
faba beans, chickpeas and citrus. In wheat, the cultivar Nesma,
developed by NARI in 1969, is spread throughout the country in
almost all raicfed farms. Some of the improved cultural practices
adopted by farmers include porper planting date, weed control,
tillage practices, planting methods, etc. Early planting of wheat
is adopted by more and more farmers alter year. As a result
of experimentasion by NARI and other public and private institutes,
many exotic crops were introduced to Morocco and are now grown
on large scale - e.g. sunflower, cotton, soybean, banana, apples,,
tea, pistachic and others. No doubt, the impact of research on
agricultural production is tremendous but there is an urgent need
to quantify such impact..

MAJOR CONSTRAINTS IN AGRICULTURAL RESEARCH,

Major constraints facing agricultural research include limited
and poorly managed financial resources, insufficient technical man-
power and training, insufficient laboratory equipments and farm
machinery.

Limited and Poorly Managed Financial Resources..

On the financial side, the total budget for NARI does not
cover the expenditures required by research programs to meet
the agricultural research needs of the country. Some essential
programs weire not initiated because of budget limitations. For
example, up i now, NARI was unable to conduct research pro-
grams relever:t to high elevation areas. Current programs financed
only by NARI budget had to restrict and down on their activities.
On the other hand, only very few programs supported partly by
external vesources have well developed acthivities.
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Beside the small budget, allocation of financial resources
is not well balanced due to reasons to be discussed iater. Of the
total budget ($ 13 millions ), a large portion (89% ) is allocated
to running expenses and only 119, to major equipment - i.e. deve-
lopment of future facilities. If such trend continues, this means
that equipments will be obselete and non-functional for both
laboratories and farm-fields. Transport cost is very high which
reduces the budget further more. Thus the equipment and facilities
are not appropriate or relevent to the size of the insiitute.

About 729, of the runing cost is alocated ic salaries for
<00G permanent staif of which less than 10°, are research scien-
tists. Scientists salaries account only for about 20%, of total salary
cost. Thus the ratio between scientists and supporting staff is
extremely low. This situation can be explained by both historical
and socio-economic reasons. Historically, research in the past was
ecrducted in many research stations (a fotal of 63 with non-
scientific staff. When the number of the slation recently reduced
to 2%, the permanent staff had to continue and therefore were
transfered to the continuing research station. The curaulative sala-
ries of non-scientific staff burdened the budget and created such
a pocrly allocated budget.

In addition, because of too many personnel and poor trai-
ning, the job done by supporting staff is highly specialized.
for example, a technician in a laboratory will only do one kind
of analysis at a certain time of the year, such as N analysis. The
remaining part of the year, a number of technicians will be
inactive or with very low work load. Thus, many supporting
staff are not utilized efficiently and most operations are labor
consuming. In cereals, for example, there is a need for people
to harvest, to thresh, to weigh and collect date, to analyze and
to interpret results. Advanced technology in the USA will do
all these operalions directly in the field one by cne machine.
However, one has to keep in mind that machines save labor
and increase operational efficiency are expensive end probably
difficult to run and maintain properly.

In addition, the limited budget is not managed with ma-
ximum utilization efficiency. This is mainly bacause of two reasons.
First, all decisions on expenditures are made by iop level ad-
ministrators at the head-quarters. Research stations neither have
the say nor the freedom to purchase any research supply im-
mediately when it is needed. Second, numerous sieps and too
many peocple are involved in processing purchase requests. As a
resull of contralizations and « red-tape », there is a lapse of long
time between the time a request is made or certain supply item
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ts needed and when such item is provided or supplied. Even
if money is available, many researchers are under the impression
that it is unavailable. Sometimes, it is not the lack of the money
but the problem is the possibilily of using the money when it
is badly needed.

Insufficient Technical Man-Power and Training.

As indicated earlier, only less than 10°%, of the staff are
researchers. The number of researchers (165 ) is not sufficient to
cover various needs and specializations in different agro-climatic
zones. Because of insufficient staff, scientists are burdened by
too much operations which are sometimes followed superficially.

In addition, the average work experience is only five years ;
thus a generally young and inexperienced research scientist. Ho-
wever there are advantages for young scientists, being quiet active
ete. The reason for having young scientists is the high turnover
since salaries are low and thus the contunuity of scientists in
NARI ig affecled.

There is a lack of high degree ( PH.D.) holders since most
scientists have M.S. or B.S. degree.

In the past, most scientists were concentrated in the head-
quarters and thus scientists were not directly involved in making
day-to-day observations on their experiments planted in research
stations outside Rabat. Their interpretations of results were based
on date collected by others which may lead to misinterpretations.
The lack of means of transport aggrevated such a problem.

Other constraints relevent to man-power is the poor coordina-
tion and cooperation among multidisciplinary research scientists
and among scientists from different agricultural organizations.

Insufficient Laboratory Equipement and Farm-Machinery.

As emphasized earlier, the size of the budget allocated
to major facilities and equipments does not match the need and
the size of NARI. In addition, research needs sophosticated equip-
ments and machinery which are difficult to operate and maintain.
Specialists for maintenance and repair are simply not available.

Market availability of certain supplies is also a serious
problem. Because the scale of operations in research is small,
special tools and supplies are not available in the local market.
What is available is the commonly used agricultural supplies
by commercial farmers i.e. common machinery and common che-



17

micals. Hesearch needs are different and very difficult to find
in most cases. Another problem in the complicated and timecon-
suming payment procedure followed by NARI which makes mer-
chants er companies not keen to deal with the institution. Usually,
when they sell to NARI, they raise prices to compensate for the
delay in payment. This also burden the overall budget.

Nationwide research requires a network of research sta-
tion and laboratory facilities to cover different agroclimatic condi-
tions. Thus the need to provide facilities for various locations
will scatter the budget and facilities. The tendency of research
stations is to try to have a complete set of all laboratory equipments
andother needs thus decentralization.

Efforts are being made to solve major problems. We can
not say that the problems were all solved. Most of these drawbacks
were deeply studied by NARI itself and by consultants requested
from ISNAR and the World Bank. These studies evaluated specific
problems and made recommendations. Based on these recommenda-
tions, NARI, with the approval of the Board, developed set of
measures and means to improve the situation. Some measures
are being impmented. Others will be immplemented in early 1988
which is an important date for NARI because it will initiate the
next year plan which includes the implementation of the special
project for research financed by the World Bank.

On budget management and utilization, two steps were
undertaken to facilitate purchasing. {a) An advanced budget will
be available to research units for direct purchases. (b) To shorten
the procedure of purchasing, each regional center will be directly
responsible for the payment with no intervention from the head-
quarters. For some centers, a cash seclion will be established to
handle purchases.

To raise the amount of budget available to research, three
approaches are followed :

1 - Cooperation with international or bilateral institutes to
provide necessary equipments and machinery.

2 - Commercialization of research results. For example, NARI
is given a certain percentage of the selling price of varieties it
released.

3 - Research contracts with the private or public sector e.g.
contract for virus-free disease grafts and soil mapping contracts.
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To improve technical man-power, the following mozasures
are being implemented :

1 - Improving the salary leve! to maintain good research
scientists and attract new highly qualified ones.

2 - Sending good scientists for high degree training in ne-
eded fields of specialization.

3 - Adopting « programming by objectives » which {faci-
litate coordination among scientists from various desciplines.

4 - Developing agreements with other national agricultural
instituts for coordination at the national level - e.g. agreement
with 1.LA.V. Hassan II and E.N.A. in Meknes,

5 - Developing agreements with international agricultural
research centers and bilateral organizaticns e.g, ICARDA, CIMMYT,
ISNAR, AGSAD, USAID, GTZ ete.

To improve the availability of equipment and farm machi-
nery, efforts were made in order to :

1 - Reduce the number of experimental stations from 67 to
24. Thus more facililies are avialable per research unit.

2 - For better maintenance of equipemt and farm macainery,
contracts are established with specific companies which will re-
spond for a short notice.

RESEARCH MANPOWER DEVELOPMENT.

Permanent staff of NARI, according to training level. inclu-
des 163 scientists, 266 technicians and 1125 supporting staff. Scien-
tists may be classified according to descipline as follows :

- Agronomy Y
- Horticulture : 27
- Plant Protection ¢ 39
- Soil Science ;12
- Machinery 2
- Livestock . 8
- Food Technology ;14
- Chemistry 2
- Biometry : 3
- Statistics S |
- Economy 3
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The number of scisntists in each discipline depends on a
number of factors : the priority given to each program, facilities,
availability of university-graduates in each discipline. Recently.
graduates are available in almost any discipline because of the
emphasis given by authorities to encourage training and education.
The problem is the availability of financial resources to support
newly needed positions and to provide well equipped laboratories
for certain disciplines.

One additional factor is the expected rate of growth of
scientific staff to meet growing demands from research. As indi-
cated carlier, micst scicntists are young and they meed to work
with well experienced scientists to gain experience in appropriate
methodolecgy and technical skills. For this reason, a reasonable
annual rate of growth is about 20 scientists { 109, of total staff)
which will be fixed {or the next five years plan. As for other
staff levele (technicians and supprting staff), we Lelieve that
currenily thers is no need for new positions.

AGRICULTURAL RESEARCH INFORMATION AND DOCUMEN-
TATIGY,

Infsrmation and decumentation are still not well developed
in NARI which is considered os a major constraint in research
work. After independence, a very efficient information and docu-
mentation division was established in cooperation with the French.
All means and facilities were available. Two journals were star
ted and issued regularly : « ALAWAMIA » and « LES COHIERS
DE ©I.)A RECHERCHkK AGRONOMIQUE-». Some scientific books
were published - e.g. « Citrus in Morocco » and « Pests and Diseases
of Citrus ». But when the cooperation left were buildings, equip-
ments and csupporting staff.

Because of the importance of information and documentation
to research, considerakle investments will be devoted to that
division for the next five year plan. Supporting measures and
activitizs include recruitment of svecialists graduationg from the
« Informatist School-», training svpperting staff, providing nseded
equipments including computer facilities.

More basic steps were already taken by creating the Infor-
mation and Documentation Division with linkage to the National
Documeantation Center. Technical information was already released
to extension services though « technical leaflets ». Still a large
number of scientific papers submitted by scientists are waiting
for publication. Lots of work need to be achieved. The library
of NARI contains about 30.000 books, 21.000 reports and 1326
periodizals.
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INTERNATIONAL AND BILAIEKAL ASSITANCE IN RESEARCH.

International or bilateral assistance is an improtant way
to improve and strenghthen national research. Technical assistance
or adivice on highly specialized subjects can be very helpful in
addition to the numerous opportunities for long and short term
training to all levels of research staff : senior scientists to techni-
cians. Working with 'well experienced scientists in specialized
fields, young mnational scientists can accumulate considerable
knwoledge and experience. Through such assistance, essential
equipments and facilities are provided particulary if not available
in the national market. In addition, technical and up-dated infor-
mation is made available to national scientists which complements
the weaknesses of information and documentation available locally.

However, international assistance has some drawbacks
particulary when the assistance given is too « generous ». National
managers and administrators tend to over rely on such assistance
for «the pouring » resources and facilities. Under such conditions,
national staff would be working and programs roll smoothly with
few problems. However, administration and assisted stalf forget
that golden days cannot be for ever. Eventually, when such
assistance stopped or reduced considerably, the true life staris
with financial problems to keep things running. Even {raining
apportunities may be lost.

Now after years of experience with international assistance,
the proper philosophy is quite known to avoid difficulties. The
best way is to study carefully the assistance needed by the country.
Cooperation contracts must provide very limited number of experts
but strong training component to ensure that their experts will
eventually be replaced by local scientists when the contract ter-
minates. In Morocco, we have the chance to find in the « local
market-» good graduates, supporting staff, common laboratory
equipment and comymon farm-machinery. The plan is to prepare
young national scientists {o replace foreing experts as soon as
possible. For eguipment, a check list of lab facilities, farm-ma-
chinery and needed vehicules are prepared to complement the
exsisting facilities and equipment.

NARI developed international cooperation with a lot of
institutions : FAO, ICARDA, CYMMIT, CIP, ACSAD. Bilateral
cooperation involved the EEC, ltaly, Federal Republic of Germany,
and U.8.A. Special porjects are being implemented with ISNAR
and the World Bank.

ICARDA has a strong cooperative program through a long
term agreement which allows for specialized programs when needed.
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Currently, two programs are being implemented : on food legumes
and cereals. Two permanent experis are permanentely stationed
in Morocco with regional responsibilities. The two programs are
built on the same principles : intensive exchange of germplasmn,
joint breeding program on selection of high yielding and adapted
varieties, training components at all staff levels, workshops, tield
and laboratory facilities for specific operations. So far, chickpea
cultivars are nearly released to farmers and some very promising
varieties of barley will be released soon. A national workshop
on food legume was held last year.

A similiar contract will be signed with CYMMIT to improve
triticale : one permanent expert, training facilities, exchange of
of germplasm, additional facilities. Of course, the cooperation on
wheat and corn will continue.

The cooperation with ACSAD was launched through the
« Wheat Project ». The main idea was to conduct the same set
of experiments in four Arab countries. The components of the
program included : varieties trials on research stations, demonstra-
tion plots on farmers fields, and seed multiplication. Sheduled
for a short period of four years, the period was quite a success.
All objectives were met and durum and barley cultivars provided
by ACSAD are expected to be adopted by farmers. Now, the wheai
project is over and a farming system project was stated two years
back. ACSAD also provided assistance to introduce pistachio
providing seeds, grafts, ccnsultants and training facilities for
short period.

An EEC project dealt with the improvement of cereal food
technology. The assistance provided to NARI included : large
investment on equipments which were badly needed, shori term
training and the permanent experts for two years. The technology
lab was completely re-equiped, four national scientists were sent
for training for three months efficient system was set up to analyse
flour and prepare bread.

Italy gave specific assistance to equip five research stations
for multiplication of improved seeds. The main investment was
put on seed conditioners in addition to equipments to complement
existing farm machinery. Training sessions were conducted locally
and abroad. An international seminar was organized and many
documents including a film was prepared for the extension service.
The executive agent was FAO and an expert was stationed in
Morocco during the project.
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The Federal Republic of Germany assisted NARI in many
projects covering sugar crops ( beet first then cane ), plant diseases
and oil crops. Now, a project is running on improving forages
in rainfed areas. The assistance included four permanent experts,
field and complete lab equipmrent, transportation means, and
documentation. Five national scientists were allocated to the project
and received intensive field training. Through the project, several
activities were organized : workshops, attendance of international
meetings technical visits {0 other countries. Technical papers and
special courses were provided for extension agents.

A long term project started in 1980 with USA in the most
challanging region of the country. The main objectives are to
improve yield in a zone where rainfall does not exceed 300 mm.
The main crops include barley and those of range land. The
project is a great challenge because drought is a permanent feature
of the climhte. Due to the large are covered by the project, even
a slight increase in yield will have a big impact on national produc-
tion. This explains why the project is for a long term and why
large investhnent is devoted by both partners. The project is
financed by USAID and excuted by MIAC, an association of
five universities from the Mid-West. A strong permanent staff
was mandated to initiate the project with a long term training
plan meing implemented. About 40 scientists are to be degree-
trained in the involved universities to obtain MS or PH.D. Young
national scieatists {inish course wrk in 2 -3 years in the States,
then conduet their thesis research work in Morocco to fulfill the
requirements for their degrees. The project provides complete
lab equipmernts and farm machinery. Naiional contribution includes
construction of building for laboratories, slorage and offices ;
equipments of three stations in the zone ; and operational costs.
Unfortunatelv, the project started in the worst climatic condition -
i.e. the driest years. Howver, some results were already obtained
to be spread fo farmers. An exiension of the project is scheduled
this year. Eszch year, the project is evaluated by an international
scientific panel and new ideas and technical help are provided
to the project. Cooperation with the American Universities was
useful for both parties particularly in cereal breeding. Exchanged
germplasm was utilized by both partners. Moroccan scientists
did good job in the Mid-West which proves that proper coopera-
tion leads to good results.

To complete the picture on international cooperation, we
must recall two very important projects with ISNAR and the
World Bank.

ISNAR was requested to assist NARI for reorganization in
structure, programming method, linkage with extension, improve-
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ments of management, documentation and establishing a master
plan for research. All meastres were proposed afler an extensive
survey done in laboratories, administrative units, and experimental
stations. After discussions, the proposals were praisnted to the
Board wich approved the peorganization afier few anendments.

On the basis of the reorganization plans, the World Bank
is ready to finance a special project for research ‘hat deals with
four main programs : ceresls, oil crops, forages, and live stock.
The projects will provide farm equipments, scientific informa-
tion, computer facilities ard training. The project will start in
early 1988.

LINKAGE WITH EXTENSION,

In the Ministry of Agriculture, extension szervice is the
responsibility of the specific division called «-Divisen: de la Vulga-
risation Agricole et de la Réforme Agraire ».

Extension activities sre given to local agencies scattered
througout the country. There are 120 extension adgencies in irriga-
ted zones and 150 agencies in nainfed areas.

After independence, th:os agencies had a numbar of activities :
extension of technical infcrmation, providing farmerss wilth seeds,
fertilizers, and in some cases doing services such seedbed prepara-
tion. With evolution of the commercial network which is now
spread to rural areas anc the fact that most farmsrs have their
own equipments the mandate of the agencies had Yo change to
focus mainly on exfensior:. A special program on extension will
start ealy in 1988 with the support of the Worid Bank, at the
time with the research project.

The extension agencies will be reorganized. The extension
approach or procedure wili be « training and wvisiting » which
gave good resulls in other countries. It may be probablz to encourage
cooperative systms due tc the small size of farm holdings and
the large number of small farmers involved. In 1934, we estimated
that a contact agent has to supervise 1740 farmers in rainfed zones
and 195 farmers in irrigaled land. An efficient extension job
cannot done without restructuring of farmers holdinys.

Concerning the linkags between research and lhe extension,
many activities are initiated and followed up by NARI to strengh-
then such linkage. These &aclivities include
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1 - Adequate research to meet farmers, needs.
2 - Preparing information for extension service and farmers.
3 - Training extension agents.

4 - Specific research contracts with regional integrated
projects.

The first point was covered in details earlier. For prepara-
tion of extension information, NARI uses many ways : technical
papers which summarizes date and resulfs on crops, seminars
where each discipline presents results and praclical recommenda-
tions to farmers, field days, and field visils to experimental and
private farms. Occasionally, NARI scientists are requested to re-
view topics relevent to scientific subjects in order to be presented
in courses organized by the Ministry to train extension agents.
Recently, courses were organized for weed control, medics, and
new cereals varieties.

Another way of cooperation is joint demonstration experi-
ments on farmers fields. Demonstrations are conduected on a large
scale throughout the ccuntry to cover 500 to 2000 farmers. Each
year, evaluation is done by farmers, scientists and extension agents.
News mediag are sometimes invited to participate in the meetings
so as farmers can directly broadcast their opinions and advice
on the operations.

In some cases, when a regional integrated development
projects is planned, NARI participates with schort term contract
limited to specific of direct interest to farmers. This method
was adopted in the Middle Atlas Project. Wihtin four years,
good recommendations could be spread to farmers to feed cattle
with additional grain and crop residues when the production of
rangeland reaches at a dangerous level.

The main units imvolved in linkage with extension is the
Information and Documentation Division which prepares all ex-
tension leaflets for extension agents. Regionally, the local Research-
Development-Service keeps continuous contact regional extension
agents.
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RECOMMENDATIONS

Recommendations can be grouped into two main levels
national and international. At the national level, important recom-
mendations can be made in management, finance and man-power.

Managenient :

- Research should be programmed by objectives to insure
that research work is relevent to the overall development goals.
Such metnod leads to efficient multidisciplinary approach.

Decentralization and simplification of administrative
procedures must be adopted for efficient utilization of available
financial and human resourses. This should provide an effective
level of autonomous management to research units.

- Contracts should be developed with public and private
institutions in order to contribute to development.

- The structure of research units should be simplified
with emphasis on forming regional multidisciplinary teams.

- Cooperation should be promoted among other scientific
organizations, national and international {o « pool mental capabili-
ties » to identify the most efficient way to achieve set geoals. This
can be done through formal contracts.

Finance :
- 1s essential to seed adequate balance between budget
levels and size of programs.

- Availability of budget be insured on time by various
means, such as rolling funds.

- To secure more funds, services and resulis provided
by the institute should be commercialized through different means -
e.g. patented inventions, study contracts, commision on released
seed.

Man - Power :
- Competitive and attractive salary scales should be provi-
ded to maintain and atiract high quality scientific staff.

- Promotion of scientists should be based on rational
evaluation of their contribution and thorough selection.
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The role and number of supporting staff should be
justified or rationalized.

At the international level, FAO should spomsor an inter-
national workshop on research in order to discuss means to
encourage under-developed nations to allocate mare financial re-
sourses for research. In addition, developed nations and inter-
national organizations will be requested to support such efforts.
In under-developed nations, agricultural research is the last worry
to administrators.

Such conference can also discuss a draft-proposal on « Na-
tional and International Involvement in Research ». Such document
will be adopted by participating governments, funding afencies,
and international institutes.

We propose that each government involved will allocate
a minimum of 1%, of total agricultural gross production to research.
At the samle time, 10% of the budget of developmental projects
dealing with agriculture should be devoted to national research.
This can be done through specific contract between the funding
organization and NARI. This rule will be followed systematically
irrespective of the identity of the funding institutes, national
or intenational.



