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SECTION I
INTRODUCTION

A major concern of developed countries is the inability of many developing countries
to increase crop yields. Research in the last two decades has resulted in co~Jide.rable

advances in plant breeding that have led to the production of high-yi"lding cultivars of food
crops that can tolerate various production constl"mtts. The promoti(:a and adoption of these
cultivars has the potential to rapidly and substantially increase crop production in developing
countries.

However, efforts to develop seed production and distribution programs in developing
countries face many challenges, particularly in providing incentives for the private sector to
produce seeds for distribution where markets are small and fragmented.

The response to this challenge has typically required the involvement of government
in all stages of seed production. In Morocco, the National Seed Program was established by
the government with donors providing large capital investments, especially in conditioning
units and storage facilities. Rigid regulations were e.~tablished to ensure the production and
distribution of high qUality seed. To encourage use of these seeds, government agencies
distributed them at subsidized prices.

These efforts, however, have not adequately solved the problems. In fact, heaV'j
government involvement and rigid regulations in Morocco have made private sector
participation even less likely. Experience has shown it is more constructive to create an
environmeot that encourages the Private sector to tab part in production and distribution
activities.

A. Study Purpose, Scope, and MetbodolOl)'

1. Purpot;e

The Government of Morocco (OOM) is beginning to privatize 112 state
holdings over the next five years, including the Societ6 National de Commercialisation de
Semences (SONACOS) which, under current legislation, has a monopoly to produce certified
cereal seed and exclusive rights to produce all varieties developed by the Institut National de
Recherche AglOllomique (INRA) until 1995.

Th~ privatization of SONACOS has prompted INRA to develop a new relationship
with the private seed sector, which could soon become the direct recipient of INRA research
througb the release of new varieties. At the sanle time, INRA is looking forward to
producinl revenue thtoulh the sale of seeds and by char&inl royalties fror the use of its
varieties.
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= The purpose of the study l.:t to assist INRA in formulating procedures fOf furnishing
seed to the private sectof fOf multiplication and sale, ta."cing into consideration the
institution's intett.st in recovering research costs. Emphasis is on privatization of the cereal
seed grains industry and on. ~ changes INRA will face.

2. Scope

The study highlights tIb--ee principal areas:

• The cereal seed gtain industry (cb6l1es d'automne) because it wili be privatized
and because it represents the majority of seed INRA produces.

• Cunent legislation, particularly its appropriateness in a setting in which see6 is
produced and marketed by the private sector.

• INRA's needs to accomplish goals in infrastructure, personnel training, and
administrative procedures.

3. MetbodolCV

The seed expert spent approximately one month in Morocco and performed a
comprehensive review of documentation made available by INRA, USAID, and other
ivtlcipating GaM agencies. He conducted e:;.tensive interviews with officials and
technicians from participating GOM agencies, large and small companies in seed production
and marketing, and public and private sector organizations. The expert also made several
trips to re."~lI'Ch stations and private sector seed multiplication operations.

A list of the individuals and field sites visited appean in annex B; documents
consulted appear in annex C.

B. Study Context

The production of pain cereals covers more than 80 percent of all cultivated land in
Morocco IIId provides the most important staple food. Although the country's cereal
prod~ction has been unstable due to climatic conditions in the Jut 15 years, areas planted
with grain cereals have remained almost constant (see graphic 1, below).

Most farmen use improved imported varieties and save their own seed fOf replanting
from season to -.son. All certified seed in the markets is produced by SONACOS, a
parastatal with a monopoly on cereal seed production as well as the exclusive right to
commercialize INRA's cultivan.

1be amount of cereal seed produced by SONACOS is determined at meetings at
which alliovemmental institutions, including INRA, are represented. The Ministry of
Agriculture establishes seed production goals based on market information provided by
SONACOS. Each group then plays its role: INRA produces the foundation seed,
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SONACOS produces subsequent generations through contract growers, the Division de
Production V~g~ta1e (DPV) finances and pays the subsidies, and the Division de Protection
des V6g~taux, Cont.r6le et R~pression des Fraudes (DPVCI'RF) oversees quality conttol of
the seed produced.

Under a newly liberalized Moroccan economy, many opportunities will be available to
the private sector in the seed production system. INRA foresees the release of new cultivars
directly to private companies and expects to recover costs for research and development of
improved cultivars. .• . .

To facilitate comprehension in the Moroccan context the writer has used international
seed terminology following Organization of Economic Cooperation and Development
definitions1which are more common in Morocco. For example, the American system of seed
'classification uses "breeder" and "foundation" seed, OECD utilizes the terms "pre-basic· and
"basic,· respectively.
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SECTIONn
THE CURRENT SYSTEM: ISSUFS AND PROBLEMS

A. Cultivar Development and Release

Cereal bneden are not suflldently involved. Although crop research is the
foundation of a good seed program, multiplication of the new varieties is critical to
safeguarding genetic identity and purity. In Morocco, technicians and field personnel, not
cereal breeders, are involved in this first step of seed multiplication. According to arcepted
practices for the maintenance of the cultivar, seed purity should be the responsibility of the
breeder.

Release 01 new cereal cultivan B erratic. A breeding program is usually evaluated
by the development of improved cultivars. Therefore it is expected that, after a period of
maturity, new cultivars are progressively released, justifying breeder efforts. 'Ibis does not,
however, occur with cereals. About SO percent of all hard and soft wheat culti',fars in the
national catalogue were introduced by INRA in 1988 after a lag of six years.

The replacemeat 01 old cereal cultivan it slow. Most certified wheat seed is
produced from cultivars introduced in the early 19805. There is no certified seed from
cultivars introduced since 1988. 'Ibis seems to be caused by SONACOS' unwillingness to
produce these varieties without being certain the market will accept them. Although INRA
states it produces prebasic seed varieties based on SONACOS' needs, the system does not
encourage INRA to promote new cultivan.

O..farm demOnstratiOM are used to dl emlnate new cull,an. Testing in
farmers' fields by the crop research and development program allows farmen to evaluate the
varieties and learn how they perform under farm conditions. However, these tests are also
being used to distribute new seed vari~es to farmen without going through the seed
pqram. Although it is important to know the reaction of farmeD to the performance of
new varieties, this type of promotion is dangerous for two reasons: the comparative
advantaae of a new cu1tivar may be diluted quickly by varietal mixtures, risking INRA's
credibility, and potential buyers may lose interest due to distribution of the variety before it
is properly field tested.

11ae prI,ate sector ~ iDereUInIly Interested in Import'" cereal varieties.
AlthoU,h public crop research through breeding or testing is the main source of new cereal
cu1tivan in Morocco, commercial trade channels are beginning to introduce and develop
varieties that can surely contribute to aaricultural productivity. The franchised seed
operation is one way foreign enterprises can participate in the Morocco seed PfOIram.
Through a fnnchise, a locall seed enterprise receives germplasm from a seed company
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overseas. For a franchise to work, proprietary rights must be recognized and an
arrangement reach~ under which the originator receives payment for use of its cultivars.
The exclusivity that IliS favored SONACOS has forced private seed companies to look for
other options. A few private cultivars are alrr.ady included in the national catalogue and
many others are underway. This means there will be a strong and welcome competition
between INRA'5 cultivars and those that are imported in the future.

B. Seed Multiplication Distn1Jution and Commen:lalization

Experiment statio. are decreasin& production of basic seed. The· initial steps of
seed multiplication require attention to maintain the genetic purity of a cultivar and ensure it
is quickly delivered to farmers. INRA'5 production of prebasic and basic cereal seeds in
experiment stations has recently decreased. Reasons cited include the fact that INRA's
administrative system is not suited for production. Although the consultant agrees that this is
the case, the same research stations, with the pretext of generating funds, have become more
involved in production of certified seed (R-I and R-2) as contract growers of SONACOS.

Dere bas been no Increase In certIfIetI cereal seed available In the market In the
last Dve yean. In fact, the availability of certified cereal seed has varied dramatically due
to climatic conditions but on average remained the same (see graphic I above).

Demand lor certlliecl seed exceeds supply. Based on interviews and a review of
documents it is clear that the amount of certified seed in the market is not enough to serve
interested farmers. Further, RCeIlt reports show ~t SONACOS limited production of cereal
seed after 1987, possibly because of difficulties in distribution.

SONACOS yields In cereal seed fields are quite low (I,. qIha). This forces
INRA to increase in prebasic seed production to compensate for SONACOS' inefficiency. In
addition, SONACOS is producing less certified R-2 and concentrating on R-1. The removal
of one generation could force INRA to produce still more prebasic seed.

PrIvate companies tried unsuccessruDy to deal with INRA last year. Some
companies were surprised by the objective of this study. Their attempts to produce seed
from lNRA's varieties last year were turned down because of the contract of exclusivity.
H~, their interest suuests private seed companies will quickly respond to privatization.

ne ... 01 the cerealleecl market it unknown. The need for information on die
size of this market wu noted during the 1985 Seed Seminar but no document on the subject
wu available. A cereal market study is said to have been conducted by SONACOS, but was
not made available to the seed expert.

PrIvate eaterprIses will be uoable to compete with SONACOS lor the cereal seed
market 1111 cOldlaues to receive subsidies IroID the GOM.

PrIvate c• .-_ already In the market do not see the acquisition 01 exclusivity
over ." INRA eullvan _ • requirement. Althouah'SONACOS is not interested in
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producing seeds of cultivars that are available to the public, private companies would be.
Since successful competition will depend on the speed by which products reach the market,
private companies can take advantage of the novelty and invest in multiplication before the
cultivar is released to the public.

Some middlemen buy certirted seed lrom commerciaU78tion points lor illegal
resale at hi&ber prices. This suggests that some demand is not satisfied and that a favorable
economic climate exists for the formation of small private seed enterprises.

Some entrepreneurs invest in small equipment to clean and treat anin lor sale as
seeds. This is against current law but is another sign of a good market for cereal seeds.
These entrepreneurs could become authorized seed producers who, because they are small
local firms, can better reach scattered markets in their regions.

The amount of certified seed SONACOS deUvers to the commercialization points
is never enouah and frequently arrives late. This mostly affects small farmers who buy
seeds from commercialization points and suggests a management and distribution problem
common among parastatals.

Most laqe larmers buy certified seed directly lrom SONACOS. Large farmers
are those with more than 20 ha; they work about 33 percent of the total land area and can
better command the respect of parastatals than can small farm holders.

C. LePtation and QuaUty Control

A contract siped in 1.. between INRA and SONACOS lives exclusivity ri&hts
to INRA cultlvars lor ten years. Although there is said to have been an agreement between
the two institutions terminating this exclusivity, no document canceling this clause was
fuu~. .

De erred 01 the private sector on seed system decision-makln& • mini...... The
private sector is not represented on most of the commissions and committees involved on this
subject. The Comi~ National de la S6lection des Semences et Plants consists of ten
members of the public sector and only two representatives of the private sector.

lNRA's needs lor cereal seed production IDInstnacture and equipment are
miamI. lNRA's two major cereal experiment stations are well equipped for seed
production activities. Marchouch and Douyet together have more than 1,300 ha of good land
that needs to be exploited.

FAO provided two seed condltlonlna units and storale lacilitles. Marchouch and
Douyet received these units in 1985 but they are presently underutilized, particularly at
Douyet.
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tbe Italian cooperation aaency provides field machinery and implements.
Tractors, combines, and implements are presently being sent to Marchouch and other
stations.

A Japanese project will soon provide tractors, smaU combines, seed conditioning
units and laboratory equipment, irription systems, computers, and vehicles. The
project is designed to improve the rice seed production program in Sidi AlIal Tazi
Experiment Station, but the other two stations will also benefit.

D. Private Seed Sector

tbere is a lack of confidence in INRA's ability to respond to private sector needs.
Many private sector concerns are related to INRA's administrative rigidity. This was made
clear during interviews with private company administrators. It is also a concern for the
MIAC project team.

Althoup 113 firms are authorized to commercialize seeds, only a few are ready
to begin cereal seed production and marketin& activities. These firms will need to invest
in seed storage and conditioning equipment as well as distribution and commercialization
facilities.

Some private seed companies already invest In cereal seed facilities. Large
investments in seed conditioning and storage facilities are'underway; some will be ready by
next season.

Some companies Import varieties from overseas, Introduce it in the national
catalope, and neaotlate with SONACOS the ri&bt to exploit It. It was expected that,
after introducing an imported cultivar in the catalogue, private companies would make
investments to produce the certified seed. The expert was unable to determine if these
companies are franchised seed operations. This suggests there are also seed companies
waiting to invest in their cereal seed programs.

1be private sector is not orpnized into association..~. Private fmns do not have a
seed grower association that can represent their interests.

Royalties are paid by private companies for every bal or ~l1ified seeci they sell.
Private companies could accept the idea of royalties more readily if they were based on the
amount of seed the company multiplies from the basic seed. Payment could be made when
the basic seed is delivered and based on the variety's average yield.

Payment of royalties only makes sense if it is made over a short period of time, such
as three to five yean, as the self-pollinated cereal crop can be retained by farmers and used
as cereal seed the following season. After this initial period, royalties should stop and
varieties can be sold by farmers at lower cost.
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E. Other Cereals and Crops

Although the main objective of this study is to focus on the cereal seed gratis
industry, information from other cereals and crops is included in this section.

It is well known that rice is not a cereal of major importance in Morocco. The few
varieties recognized in the national catalogue are of INRA origin and only 5.4 ha were
inscribed for certification last year. The importance of rice, however, is greater than these
numbers suggest. The private sector has completely taken over the crop, from varietal
selection to seed production and distribution. It imports varieties from overseas, does its
own selection, and produces seed outside the government quality control system. INRA has
little to do besides improve its rice development and/or introduction program.

In this case, the government quality control program hampers the development of seed
programs. A private seed producer mentioned that he considered inscribing his cultivars but
decided not to when he learned he should mention their origin. He also said the life span of
his varieties is very short and that he needs to keep looking for better cultivars to import.

As for maize, most hybrids in the national catalogue belong to large multil'lational
seed companies and only 57 ha have been inscribed for certification. Increased demand for
INRA's materials in this market is unlikely.

The market for forage seed was until recently in the hands of the private sector.
SONACOS now claims to have more than 60 percent of it and presents this information as an
example of its marketing aggressiveness. On the other hand, the private sector says
SONACOS has no more than 15 percent of the forage seed market and that this market is
increasing. They accuse the parastatal of selling seed for a price below the actual cost.

INRA's future in forage seeds is difficult to predict. Private companies have their
own imported varieties and their interest in lNRA's cultivars depends on the comparative
performance of the two.

Although there has been a rapid increase in demand for oil seeds in Morocco,
multinationals have responded by importing high-yielding, oil-rich com hybrids. INRA's
sunflower seeds are used by COMAPRA but 8!'e losing ground to imported hybrid seeds,
which cost seven times more but yield almost twice as much oil.

With the possible exception of forage crops (where INRA's ability to compete with
imported vari~ties is not known) and legumes, wheat (soft and hard) and barley seem to be
crops where INRA cultivars have a better chance for success.
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SECTIONm
FORECASTING SEED DEMAND AND UTllJZATION

'---------------------_._-------

The liberalization of the Moroccan economy will surely affect the current seed supply
~Iystem. Although it is difficult to predict the results of such changes, at least two cereal
~;eed production scenarios can be envisioned.

Ideal and conservative scenarios were develoPed based on the following assumptions:

• The total area planted with cereals in Morocco remains stable.

• Demand for certified cereal seed exceeds supply.

• Demand for certified seed of wheat and barley increases (see graphic 2 below).

• Private companies produce yields in their seed fields comparable to any good
farmer's.

• Royalties paid by private companies are based on expected production of the seed
they receive from INRA.

For both scenarios, proj~{·tions ~f seed demand, areas to plant, and revenues through
royalties and 5eed sales for wheat and barley in the ye&l's 1995 and. 2000 were (~alculated.

These may De found in annex A.

A. The Ideal Scenario

The ideal scenario assumes two major changes for INRA:

1. INRA produces better, more competitive st~ varieties more quickly. As soon as
one variety reaches its potential, a new cultivar is avail&'Jle to replace it. This approach will
require an active crop development and introduction Prolh-am.

2. INRA develops more administrative flexibility, providing more autonomy to
experiment stations. The increase in availability of basic seed will require a large-scale
uti1ization of INRA's seed production capabilities (around 600 to 800 ha), with the result that
,tIrivate companies will operate as small agricultural enterprises.

Once these conditions are met, the other assumptions are as follows:

• INRA produces the required amount of basic seed (04) for private companies.

10
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•

• New INRA varieties keep 70 to ~O percent of the cereal market when cultivars
imported by private companies enter the competition.

• The replacement of old varieties by new ones reaches 80 percent in 1995 and 100
percent in the year 2000.

It is important to undentand that, unlike hybrids, self-pollinated cereal crops
frequently have two !eed production systems: conventional and traditional. Under the
conventional system, several groups participate in an organized chain. Participants in this
chain include the research institution and its breeding program, the basic seed production
program, seed companies, and the seed certification and quality control program.

Under the traditional system, characteri2ed by its diversity, farmers keep seed for use
in the next crop season. Some farmers use native varieties, othen use improved cultivars
that have been cultivpt.. ~ in the region for some time. The latter are often mixed with other
varieties and degenerate to the point where their desirable characteristics are lost. There is
also a kind of commerce or barter involving one or two farmers known in the neighborhood
for the seed they produce. Finally, there are cases where farmers decide to renew their plant
material, buying grains in local markets, and selecting those with better physical appearance
for use as seed.

Despite the fact that the conventional system also provides a final product presented in
clean bags guaranteed to the consumer, the traditional system strongly ~Jnpetes with it for
the same market. It has been calculated that 80 percent of the cereal seed used for planting
comes from the traditional system. Indeed, in the nditionat system, the degeneration of
improved cultivars occurs over a few seasons, resulting in shorter productive life, lowf~
yields, and lower quality products.

A new variety is a tremendous tool of the conventional system to increase its share of
the seed market. Hopes to improve yields by using new varieties push farmers to look for
certified seed.

The ideal scenario presented here is based on the assumption that improved cultivars
are introduced in large quantities. Since they are self-pollinated crops, these cultivars can be
easily reproduced ouuide the conventional seed production chain; demand not satisfied early
on can be satisfied by the traditional chain.

Therefore, if INRA delivers more basic seed of a new variety to a 9rivate company, it
will be able to place more seed in the market more quickly. Royalties are based on the
amount of seed the company produces from the seed delivered hy INRA. As a result, the

~ more basic seed INRA delivers, the more royalties will be paid. The system depel,ds on the
amount of certified seed the private company can sell. It is in the interest of both i'he private
company and INRA to get the largest share of the market quickly before the variety is
available through the traditional seed system.
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B. A Conservative Scenario

The ideal scenario requires that INRA WC'lk with the private sector with a high degree
of administrative flexibility. However, the degree of liberalization expected under that
scenario may be difficult to accomplish because of INRA's rigid administrative procedures.
For that reason, a conservative scenario takes into consideration the maintenance of LIte
current &rlministrative system and, since revenues are dependent on the amount of seed
produced, lowering profit projections. This scenario assumes that:

• INRA limits its cereal seed production program to the prebasic 03" generation.

• INRA gives more of its market t9 imported cereal cultivars. By producing only a
few bags of a new cultivar for private companies, INRA may lose its comparative
advantage to imported varieties.

• New (royalty-paying) varieties possibly take longer to enter the market due to
slower release by INRA.

In this scenario INRA loses revenue as it is only providing the germplasm. The task
of distributing new varieties is gradually transferred to the private sector, which will
determine the speed by which they are multiplied and released to the public•

13



SECTION IV
RECOMMENDATIONS

1be rrancbisiD& contnd that a1ves a private company exclusivity ror
multiplication 01 an INRA cultivar is Dot the best option lor Morocco. INRA's
respo.nsibility in the privatization process goes beyond the development of improved varieties.
During interviews, many people could only identify private enterprise as wge-scale, capital
intensive industrial complexes. Indeed, this is the ·situation in the country. Cereal seed
production for many years favored the development of a seed industry for export of grain

... legume and grain legumes in general. However, the stability of cereat seed supply in
Morocco also requires the presence of small- and medium-scale seed producers which can
address regional, micro-climatic caeal needs.

A franchising contract providing exclusivity will openly favor large companies and
will n:lStrict them to the multiplication of INRA's cultivars. Therefore, it is INRA's
responsibility to encourage and promote the free entry of these p'"Oups, without favoring any
one type. Although this approach should be adopted by the government's privatization
program as a whole, INRA should make its cultivan available to anyone interested in cereal
seed production in the future.

Payment or royalties ror the multiplication or lNRA's eultlv81'S could be applied
as a ree. Royalties «:an serve two purposes: to establish the concept that what is good needs
to be paid for and to help finance seed-related activities. However, royalties will never
cover the total cost of research. If certified seed costs become too high, large companies
will be forced to look for other varieties overseas, thereby inhibiting the growth of small and
medium enterprises that cannot afford to pay import costs.

It is also necessary to consider that a new variety usually has a good market while it
is a novelty. As most varieties are self-pollinated, they are spread countrywide after three to
five yem. At this point a new, higher yielding variety should be rf'leased (and accrue
royaltia).

The UIi,ted States receives an estimated annual dividend of $7S on each dollar spent
on hybrid com research. INRA should not expect the same return for self-pollinated cereals
as they are easily multiplied. The continuation of royalties for old cultivars may force the
seed multiplication to go through unofficial channels because farmers can easily reproduce
and sell these self-pollinated varieties.

It it premature to start the blddiDI process or the TiUIa variety. Several obstacles
must~ OVCfCO'Ile before INRA presents new culti·vars to the public. INRA needs to
improve its inJe in the country in general and in the seed sector specifically. The cultivar
Tilila could be used for both purposes. Publicity campaigns could show the public that
INRA's research is achieving its goals and could create interest on the part of cereal growers
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and seed companies. Another type of promotion program should be aimed at diversifying
INRA'5', client base. A m\~ia campaign could make clear to fanners and their associations
that the)' could become, witit a small inv~Jnent, cereal seed producers. As a service to
groups tot are close to the experiment stations, INRA could process their seed for a modest
fee.

Efforts should be concentrated inside experiment stations to increase the availability of
basic seed. A marketing program only makes sense if there is enough high quality see1. To
take advantage of a new INRA cultivar, private companies need to make large quaratities
available to the public. It is always risky to recommend that 'a publi", institution become
involved in seed produc~on because of its heavy ~..dministration and low efficiency, however,
giv~\:,\ the situation in Morocco, lNRA's experiment stations have large quantities of land and
all the infrastructure needed wproduce th~ quantities of basic seed needed..

INRA personnel need to be motivated. S~tisfying private ~tor needs in cereal
seed breeding and production will be difficult. The breeding program will need to produce
cultivars with higher frequency and experiment stations will need to produce more and better
quality· seed.

The best way to motivate breeders and INRA personnel is through the ~tablishment

of a reward system. It is important that the breeder's work is recognizej. !NRA should
introduce ways to motivate its personnel to improve their breeding work through professional
development such as study tours, specialized training, etc.

A cereal seed market study is needed. Infonnation on consumer profiles, real
demand per region and varieti~, and preferences and constraints could help the private
~tor and INRA direct efforts toward the consumer. The best time for a seed market stvdy
would be right before the planting period.

Variety releases must consider commercial strateaies. Release of an INRA
varietyshould be delayed if a similar cultivar is still on the market. The delay will allow the
older cultivar to reach maturity and the private sector to take advantage of what it is paying
royalties to produce.

Varieties presented to lannen throop on--Iann demonstration plots need to be
codified to .'oid th~','" heiq distributed outside the seed certification system. Tests h:lve
been openly used to spread a new cultivar through unofficial, traditional channels of seed
multiplication. Codification will expose farmers to the best lines and will help to collect
infonnation that will SUPIW1i't decisions regarding promising cultivars. This will protect
cultivars from early degeneration and preserve the market for new ones.

Cereal breeden, not technicians, should be respouible lor panicle selection and
first multiplication of new cbltlvan. Selection by breeders will minimize possible
deviations on cultivar characteristics. The availability of greenhouses in Settat could also
speed up the first steps of seed multiplication through multiple generations in one season.
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The panicle selection program should start during the advanced stages of field trials.
It is considered an investment to start the breeder seed production program with promising
lines. Some will surely be discarded but those selected will re in the market sooner.

The seed production proanm lor old cultivars should be maintained. The only
requirement INRA should propose to SONACOS is that it attain the same yields achieved by
the private sector on subsequent generations. This will significantly decrease INRA's current
workload with these cultivars.

Government price repabsdoDS lor cereal seeds should be pbased out. The
liberalization of cereal seed prices will be important as privatization takes place and demand
for certified seed stabilizes. All SONACOS subsidies, from production to commerc.:, should
be phased out in two or three years to allow the private sector to compete for the same
markets.

The quality control 01 the seed market must be reinlorced. Since cereal seed
commercialization channels will be diversified with the presence of the private sector, seeds
will be sold through small stores, together with fertilizers, pesticides, etc. This phase will

.require good seed quality control, which is the responsibility of DPVCTRF. With
D?VCTRF controlling seed quality through it rigorous certification and fanner education
pl"ograms, organized commerce of seeds will stimulate the private sector, and farmers will
demand more certified seed.

The quality control program should be presented as a tool to help the private sectol
provide quality seed to farmers, not as a governmental service. Quality control is often
thought to regulate the seed supply system bj~ detecting deficiencies in quality and imposing
sanctions. However, the program's role will be to educate, orient, and support the formation
of~ enterprises. The DPVCTRF needs to promote this approach to the private sector and
to its own agents.

The Plant Protection Ad CAn belp orpnize the ownership 01 plant materials but
6 not a requirement lor the cereal seed privatization process. Protecting new varieties
and plants beg~~ in, and was confined to, a few countries in Europe where private plant
breeding and an l'lterest in protecting privately b~ cultivars existed. It then expanded to
other countries where private crop breeding is e!'.couraged.

INRA must bave a market"" unit that links research with tbe private sector.
Since seeds are the major channel for lNRA's teehnolog~' transfer and marketing, the Service
de Semence could function as the linkage betw~ research, basic~ production, and the
private sector. It could look after promising lines in the breeder program, show them to
private companies to catch their interest, organize media campaigns for release, etc.

The INRA seed production Pl'OIraDl will need help to overcome adminlctrative
coDStnlats.Public administration is heavy and inefficient. In addition, roadblocks to the
innovations mentioned above may arise. Foreign assistance could help by providing
technical guidance and a revolving fund inside each seed production unit, with a separate
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accounting system. Fortunately, because seed is a marketable form of technology, resources
can be generated to finance expenses. Project involvement inside INRA's seed production
program would be phasal out as the institution incorporates a new management approach.

Morocco needs an organized seed privatization program. The organization and
support of the seed privatization process is fundamental to the development of a cereal seed
system in Morocco. The cereal seed market has been in the hands of the public sector for
many years, which has inhibited the formation of diversified private sector seed companies.

A ~d industry does not appear SJJOntaneously. The government shoUld promote the
formation of local seed enterprises, which \".Ould then be organized into associations together
~ith existing companies. Associations are the best way to represent the private seed sector
in the country. Both large- and small-scale enterprises are important to satisfying the needs
of the agricultural sector. While the public seed company is being privatized, the rise of
other private seed companies need to be encou~ag:d.

Altboup INRA'5 seed personnel is reduced, a traininl program should be
prepared lor the luture. The lack of individuals skilled in seed technology can be a major
banier to a sound seed program. These are the areas where a training program is needed:

• Ar.ademie training at the M.S. level. Two or three positions inside INRA will
~,uire this training. Because it is the most expensive and difficult type of training
to l.'btain, academic training should be restricted to those working at higher
mar,agement levels, with strong agronomic backgrounds.

• Short courses, particularly in post-harvest handling: seed conditioning, storage,
and marketing.

• In-service training, particularly in seed conditioning, promotion, and
commercialization.

Finally, INRA's capability in seed production are limited. Increasing this capability
will require providing more personnel dedicated full time to seed production activities.
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TAl1£ 1. vM5U u~D liD REVEIUE PROJECTlOIS rOR sorT VlEiT II 1995

TIE I~£1L SCEIIRIO

Ater. rield:
EJpecte~ field rejection:
COlditiolilg losses:
Seedllg rite (.,/bl):
Pare leed prodaced (kg):
Totll seed Delded (tg):
lectlrel to pIllt:

REVEIDE CILCDLITIOIS:
Tbrocgb Rorlltles:
Price of leed (q): 300,00
ROJlltr (I): 0,15
, of Iu.et for liRA: 0,80
, plJi.'lg rOJllties: 0,80
QUiltll1 Plyilg ROJllties:

totil IDcole Through Royalties:

I CO~SERVITIVE SCElIRIO

P·BASE G2 P·USE G3 elSE G4 CER!. R-l CERT. 1(·2

2500,00 2500,00 2500,00 2500,00 2000,00
. 0,05 0,05 0,10 0,15 0,15

0,15 0,15 0,10 0,10 0,05
140,00 140,00 140,00 140,00 140,00

3209,81 46284,35 669410,06 '145439,22 105.,9113,91
222,60 3209,81 45214,35 669470,06 '9145439,22

1,S~ 22,93 330,60 4111,93 65324,57

Tbroagb Seed ProdactioD:
Price of seed (DI): 320,00
1I01lt Prodaced (0): ii694,70
Prodaction Cost (DI/bl): 1284,99

58530,81

263]816,50 Totll Profit (DI): 1717483,29

P·IlSE G2 P·BASE G3 IASI G4 CERT. 1·1 CER!. 1·2

Iter. rill~: 2500,00 2500,00 2500,00 2500,00 2000,00
lipectid lield rejectiol: 0,05 0,05 0,10 0,15 0,15
COlditiolilg 10SSls: 0,15 0,15 0,10 0,10 0,05
Seedllg rite (lg/hI): 140,00 140,00 140,00 140,00 140,00
Pure setd prodaced (ig): 3209,81 46284,35 669470,06 9145439,22 105499173,91
Total lee4 Deeded (tg): 222,60 . 3209,11 46214,35 669470,06 9145439,22
leetlres to pillt: 1,59 22,91 3]0,60 4111,91 65324,57

tbrolgb Rorllties:
300,00

0,40
0,70
0,50

REVEIDE C1LCUL1TIOIS:

Price of seed (t):·
10JlItr (I):
I of IIr.,t for IlIA:
I 'IJJlg rO,lltiel
OIilt.11 'I,il' 100.lties:

Totll IleOIl Tbroll~ Ror.lties:

Price of seed (DI/O):
Seed 'rodlc.d (0):
Productiol COlt (DI/bl):

2343,15

211177,4] Totll 'rofit (DI):

Tbrougb Seed 'rodactiol:
320,00
4U,14

1284,"

118641,66
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:~E I~ElL SCE~ARIO

n7er, j'121d:
Elpected field rejectio~:

Ccnditioning losses:
Jeeding rate (kg/ha):
Pure seed produced (kg):
!:tal sEed needed (kg):
Hectares to platt:

F.EVESUE CALCUtA!IO!S:
!~rou;h Royal:ies:
Fr:ce of seed (q): ~50,OO

Roy!ltj (~): 0,15
~ of :arket fer ISRA: 0,80
! paying royalties: 0,80
~aiDtals Payie; Royalties:

~otal I~coJe Through Royalties:

ACO~SERVATIVE SCE5ARIO

..._ .....iu i.\ 1995

P·BASE G2 P·BAS: G3 BASE G4 CERT, R·l CERr, R·2

2500,00 2500,00 2500,00 2500,00 200Q,OO
0,05 0,05 0,10 0,15 0,15

. 0,15 0,15 0,10 0,10 0,05
140,00 140,00 140,00 140,00 140,00

1453,50 20958,95 303156,25 4141330,97 47773210,83
100,80 1453,50 20958,95 303156,25 4141330,97

0,72 10,38 149,71 2165,40 29580,94

Through Seed Prodnction:
Price of seed (DR): :40,00
ri;ount Produced (0): m1,56
Production Cost (DB/ha): 1315,61

265040 ~2

1391487,21 T~tal Profit (DB): 833775,51

P·BASE G2 P·BASE G3 BASE G4 CERT, R·l CERT, R·2

Aver, i':eld: 2~00,00 2500,00 2500,00 2500,00 2000,00
Expected :ield rejectio:: e,05 0,05 0,10 0,15 0,15

C~cdltionin~ losses: 0,15 0,15 0,10 C,10 0,05
Seeding rate Ikg/hal: 140,00 140,00 140,00 140,00 140,00
?::e seed ~roduced (kg): '1453,~0 20958,95 303156,25 4141330.57 n773210,83
!otal seed ceeded (kg): 100,SO 1453,50 20958,95 ::O3156,~5 414133C,97
:ectares tc plant: 0,72 10,38 149,71 2165,40 29580,94

~~VE~U: CALCatATICJS:
Th:ough Royal~ies: throu~r. Seed Productioc:

?:ice of s~ed (q): 350,00 Price of seed (DB/Ol: HO,OO
rtoyalty (:j: 0,40 Seed Produced (0): 209,59
~ of :Jrket for !NRA: 0,70 Production cost (DB/ha): :;15,60
~ paying royalties: 0,50
Ccintals Paying goralties: 106l.O5

:~tal In:c!e Tbrougb Royalties: 148546,55 Total Profit lOBI:

A-2
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~All&.J:, J. ':11:.:'1.1 LI:..~.lIi /I..., " .. , 10:: -- .1t\l~1....
. . , ....

TRE IDEAL SCENARIO

P-BASE G2 P-BAS! G3 BASE G4 CERT. R-1 CERr. R-2

Aver. yield: 1600,00 1600,00 1600,00 1600,00 1500,00
Ezpected field rejection: _0,05 0,05 0,10 0,15 0,15
Co&ditioning losses: 0,15 0,15 C,10 0,10 0,05
Seedi,g rate (kg/ha): 120,00 120,00 120,00 120,00 120,00

11
Pure seed produced (kg): 1085,28 11684,85 126196,-36 1287202,86 13858884,08
total seed needed (ig): 100,80 1085,28 11684,85 126196,36 1287202,86
Bectares tc plant: 0,84 9,04 97,37 1051,64 10726,69

REVENUE CALCULATIONS:
through Royalties: Through Seed Production:
Price of seed (q): 210,00 Price of seed (DB): 245,00
R~yal ty (\)1 0,15 ~ount Produced (0): 1261,96
~ of &3rket fer I~RA: 0,90 Production Cast (DB/ha): 986,30
%~ayi~g royalties: 0,70
Ouintals Paying Royalties: 8109,38

:otal Income Through Royalties: 255445,41 Total Profit (DR): 213141 ,36

ACONSERVATIVE SCENARIO
P-BASE G2 P-B1SE G3 BASE G4 CERT. R-l CERro R-2

Aver. yield: 1600,00 1600,00 1600,00 1600,00 1600,00
EJpected field rejecticn: 0,05 0,05 0,10 0,15 0,15
Conditioning losses: 0,15 0,15 0,10 G,10 0,05
Saeding rate (kg/hi): 120,00 120,00 120,00 120,00 120,00
Pure seed pro~uced (kg): 1085,28 11684,85 126196,36 1287202,86 13858884,08
total seed needed (ig): 100,80 1C8S,28 11684,85 126196,36 1287202,86
Hectares to plant: 0,84 9,04 97,37 1051,64 10726,69

REVESaE CALCULATIONS:
!hrough Royalties: Through Seed Production:

?rice of seed (q): 210,00 Price of seed (DI/OI: H5,00
ioyllty (~): 0,40 Seed Prodaced (0): 1!6,85
~ o~ ,arket for ISRA: 0,80 Production cost (DB/ha): 986,30
~ paying rOYllties: 0,60
Quintals P311~g ROJalties: 605,74

Tetal Income Througb Royalties: 50882,37 Total Profit (DB): 19707,78
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TABLE t. SlED DEWD liD REVIIDE PROJECflOIS rOI SOFT nur II 2000.

til IDEAL SCIIIIIO

Iter. field:
Ilpected field rejection:
COldi tioliag 40lses:
Seedilg rite (lg/hI):
Pare leed prodaced (lg):
!otll leed aeeded (kg):
lectlres to plllt:

REVEll! ClLCDL1TIOIS:
!broagb Jorllties:
Price of seed (q): ]00,00
Rorlltr (I): 0,15
I of larlet for liRA: 0,10
, pariag rorllties: 1,00

. Qafatall Plrilg lora! ties:

total Ileole !broagb Royalties:

AeOIS!IVA!I¥! SeElllIO

P-BASE G2 P-BiSE G3 BASI Gt CERt. R-I CERT, 1-2

2500,00 2500,00 2500,00 2500,00 2000,00
0,05 0,05 0,10 0,15 0,15
0,15 0,15 0,10 0,10 0,05

UO,OO HO,OO UO,OO HO,OO UO,OO
3209,11 462It,35 669410,06 91t5t39,22 105499173,91
222,60 3209,11 46284,35 669470,06 9U5t39,12

1,59 22,93 330,'0 nn,9] ~532t,57

!hraagb Seed Production:
Price of leed (DI): 320,00
lIo!at Prodaced (0): 669t,70
Prodaction Cost (DB/bl): 12at,99

64011,07

28BOll],36 Totll Profit (DI): 1717U3,~9

P-BASI G2 P-IlSI G3 BAS! Gt CEIf. I-I CEIf. 1-2
~

A'er. rield: 2500,00 2500,00 2500,dO 2500,00 2000,00
Elptcted field rejection: 0,05 0,05 0,10 0,15 0,15
COlditiolilg 101sel: 0,15 0,15 0,10 0,10 0,05
Seedil' rite (lg/hI): UO,OO !to,00 !to,00 140,00 !to, 00
Pare le,d prodaeed (lg): 3209,11 46214,35 669410,06 9145439,22 105499173,91
!otll leed ~eeded (lg): 222,60 3209,11 tn14,35 669410,06 9U5439,22
lectlrel to plaat: 1,59 22,93 330,60 4111,93 65]24,57

1l1li11 (lLCILA'IOIS:
!broagb Royalties: !broatb Seed Prodactioa:

'rice of 1.ld (,): 300,00 Pric. of seed (DI/O): 320,00
lorlltr (I): 0,40 Sled Prodacld (0): 462,14
, of IIrklt for 1111: 0,70 'rodactioD COlt (DI/bl): 1214,99
I ..ril' rorllti.s 0,50
OIiltlll 'I,il' IorlltilS: nUllS

!otll IICOll Tbroatb JOYllties: 211177,43 !otal Profit (DI):
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. --. :,...... 5. ~r.r;D DEMAID lMD REVEIVE PROJICTIOIS rOR URO nUT II 2000•

Til IDIAL SCEIARIO

P·BASI G2 '·BASI G3 SASI G4 CUT. R·l CERT. R·2

lver. JieId: 2500,00 2500,00 2500,00 2500,00 2000,00
Efpected field rejectioc: 0,05 0,05 0,10 0,15 0,15
CoaditioaiDg losses: ' 0,15 0,15 0,10 0,10 0,05 .
Seediag rite (kg/hi): 140,00 140,00 140,00 140,00 140,00
Pure leed prodaced (kg): 1897,63' 27363,07 395717,33 5406737,65 62370510,10
Total seed Deeded (kg): 131,60 1197,63 27363,07 395717,33 5406737,65
lectlres to pllDt: O,U 13,55 195,45 2127, OS 31~19, 55

RlVI.VE ClLCDLArIOIS:
Tbroagb ROJllties: Tbrougb Seed Production:
Price of leed (q): 350,00 Price of seed (DB): 340,00
R01aItJ (I): 0,15 lIoaat 'rodaced (0): 3957,17
, of larket for liRA: 0,70 ProdactioD Cost'(DI/ba): 1315,61
, paying r01alties: 1,00
Quiatals Pa,ilg Roralties: 37847,16

Total IDCOle Tbroagb Royalties: 1916976,09 Totll Profit (DB): 1011540,25

1 COISERYITIVE SCENARIO

'':SASI G2 P·BASI G3 liSE Gt CIRT. 1·1 CERT. 1·2
.

inr. Jield: 2500,00 2500,00 2500,00 2500,00 2000,00
Elpected fi,ld rejectioa: 0,05 0,05 0,10 0,15 0,15
CODditioaiDg 101sel: 0,15 0,15 0,10 0,10 0,05
Seediag rite (kg/bl): 140,00 140,00 140,00 140,00 140,00
Pare leed prodaced (kg): 1897,63 27363,07 395717,33 5406737,65 62370580,80
Totll leed Deeded (kg): 131,60 1897,63 27363,07 395717,33 5406737,65
lectlres to pIlat: O,U 13,55 19~,~~ 2127,05 31619,55

IEVltDE C1LCILaTIOIS:
Tbroagb ROJalties: Tbroagb Seed Prodactioa:

Price of le.d tt): 350,00 Price of leed (DI/O): 340,00
IOYlltJ (I): 0,40 Seed Prodlced (0): 273,63
, of ..d,t for 110: 0,60 'rodlctioD COlt (DI/bl): 1315,60
, PlJilg ro,Dlti'.: 0,60
Quiltll. PI,II, IOrlltiel: 1414,13

Totll Ilco.. Tbrolgb IOJlltiel: 199476,12 Totll Profit (DI):

A-S

75202,20
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TIBLE 6. ~IIU DIKlJD AID RIYIIUI PIOJICTIOIS rot IARLIY II 2000.

til IDEAL SCnUIO

'-BASK G2 '-BlSI G3 USE GI CERf.l-l CERf. 1-2

l'er. ,leld: 1600,00 1600,00 1600,00 1600,00 1600,00
Elpected field reiectio~: . 0,05 0,05 0,10 0,15 0,15
COlditiolilg 1011.1: . 0,15 0,15 0,10 0,10 0,05
Seldil' rite (~,/bI): 120,00 120,00 120,00 120,00 120,00
Pare leed prodaced (tg): 1447,04 15579,80 168261,11 1716270,47 18478512,11
fotal leed leeded (kg): 131,40 lU1,04 15579,10 161261,11 1716270,47
lectarel to pl.lt: 1,12 12,06 129,13 1402,18 14302,25

REVEIUE CALCULlfIOIS:
Throagh Ro,altiel: fhrough Seed Product:lol:
Price of leed (q): 210,00 Price of leed (DB): 245,00
ROfllt, (I) 0,15 laollt 'rodaced (0): 1612,62
• of Ilrtlt for liRA: 0,80 Prodactiol Cost (DB/ha): 986,30
, Plfilg rOfllties: 1,00
Oalltall 'Ifilg IOJllties: 13730,16

fotll IDcolt fhroagh Royalties: 432500,16 fotll Profit (DI): 284111,49

I COISIRVAfIVI SCEllRIO
'-BASE G2 '-lASE G3 I15E Gf CIRf. 1-1 CERr. 1-2

.
l'er. ,ield: 1600,00 1600,00 1600,00 1600,00 1600,00
llpectld fi.ld rejectiol: 0,05 0,05 0,10 0,15 0,15
CODditioailg JOI.,S: 0,15 0,15 0,10 . 0,10 0,05
Seedla, rite (t9/bI): 120,00 120,00 120,00 120,00 120,00
'are leed prodaced (kg): lU7,01 15579,80 168261,11 1716270,47 18478512,11
fotll Illd Deeded (tg): 134,40 Un,04 15519,10 161261,11 1716270,47
lectlrel to pillt: 1,12 12,06 129,13 1t02,11 14302,25

umul CALCIUfIOlS:
!hroath 10Jalties: fhroagb Seed Prodactiol:

Prici of leed (t): 210,00 'rice of leed (DI/O): 245,00
10'11tf (I): 0,40 Seed 'rodac.d (0): 155,10
, of IIrllt for llIl: 0,70 'rodlctiol cost (DI/bl): "6,30
, ,I,il' ro,.ltiel: 0,10
Oailt.11 'I,il' IOJlltles: 706,70

Totll IICOII fhrol,h IOYlltill: 59362,77 fotll Profit (DI): 26277,04
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Table 7. Projected Revenues.

The Ideal Scenario in 1995

Hectares Income
Royalty Production

Soft Wheat 330.60 2633886.5 1717483.3
Hard Wheat 149.71 1391487.2 833775.5
Barley 97.37 255445.4 213114.4

Total 577.68 4280819.1 2764373.2

TIle Ideal Scenario in 2000

Soft Wheat
Hard Wheat
Barley

Total

330.6
195.45
129.83

655.88

2880813.4
1986976.1
432500.2

5300289.7

1717483.3
1088540.2
284188.5

3090212.0

A Conservative Scenario in 1995

Soft Wheat
Hard Wheat
Barley

Total

22.93
10.38
9.04

42.35

281177.4
·148546.6

50882.4

480606.4

118648.7
57601.7
19707.8

195958.2

A Conservative Scenario in 2000

Soft Wheat
Hard Wheat
Barley

Total

22.93
13.55
12.06

48.54

281177.4
199476.8
59362.8

540017.0

118648.7
75202.2
26277.0

220127.9
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LIST OF CONTACTS

Benyassine Abderrahim
Chef du SAFP, DPV, Rabat, Morocco

Bouayad Abdallah
A~nonris~,C~-~,B.P.290,Settat,~o~

Bouchoutrouch
"Service de Semences, INRA, Morocco

]I Bouzoubaa M.
Director, SONACOS, 20, Rue Mecknes, B.P. 67, Rabat, Morocco

Chami Louafi
PIaident Direc~ur G6netal, Agrex Maroc
Quartier Industriel Sidi Brahim, B.P. 1683, Fez, Morocco

David L. Keith
Professor of Entomology, University of Nebraska, Lincoln
Chief of party, MIAC

--: David Wilcock
Development Alternatives, Inc., 7250 Woodmont Avenue, Suite 200, Bethesda, ~aryland
20814

Driss Mesky
Agricultural Economist, Agricultural Division, USAID/Morocco

Fenton B. Sands
Econonrist, Agricultural Division, USAlDlMorocco

-,

~
G\dI~ Jaritz
Forqe Breeder, GTlJINRA

Hamdan' Abdeslam
Chef du Domaine Experimental, Marchouch, ~orocco

H'Main larbi ,
Directeur Technique, SONACOS, 20, Rue Mecknes, B.P. 67, Rabat, Morocco
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Jean Agache
Directeur D61~gu6, Inter semences, Cite Oukacha - Ain Sebaa, Casablanca 05, Morocco

Lahcen Abdane
Directeur Technique, Els. Benchaib-Marosem, Rue Soldat Mariscal, Ain El Borja,
Casablanca, Morocco

Maamz, M.
Amaroc S.A., 152 Bd Abdellah Ben. Yacine, Casablanca, Morocco

MlahB. Mchiche
President, Syndicat Unifi~ des Riziculteurs du Gharb, Route 206 Quartier Industriel, Kenitra,
Morocco

Moatassi Mm.
Technicien Agricole, Domaine Experimental, Douyet, Ct 32-03

Mohamed Fezzaz
,Responsable Technique, COMAPRA, Direction Technique 25, Rue Oued-ziz-Agdal, Rabat,
Morocco

Richard F. Cartier
Administrative Officer, MlAC, Morocco

Sefrioui Abdelilah
~,B.P.589,Settat,Morocco

Stitou M.
Chef du Domaine Experimental, Sidi AlIa! Tazi

Tounassi M.
Apex Maroc, Quartier Industriel Sidi Brahim, B.P. 1683, Fez, Morocco

Zouttane El Madani
Chef de Ia DiVision des Affaires Administrntives, INRA, B.P. 415,
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