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Foreword

The Moroccan Fresh Fruit Subsector study is the seventh of eight subsector studies and
commodity action plans to be prepared by the Agribusiness-Marketing-Investissement (A-M-
I) portion of the Morocco Agribusiness Promotion Project (MAPP). The AMI has many
tools and resources to assist private businesses, both in Morocco and the United States. In
order to deploy these resources, AMI is preparing an action plan for each of the eight
subsectors based on an analysis of the structure of the subsector and the evolution of the
markets for the products in that subsector, either new or old. These studies will provide the
project with an analysis of the evolution of each of the subsectors and permit the project to
compare the potential benefits and returns from applying its resources to one or the other of
the subsectors and will highlight those areas with the greatest potential return within a given
subsec. ... The goals of the study are to develop concrete actions for the project to

undertake, through:

° highlighting the opportunities and constraints facing the subsector, especially
those which the project can take concrete steps to address;

o providing the basic understanding of the opportunities which is necessary to
serve as a preliminary screen for the Promotion and Investment Fund (PIF)
requests;

o generating baseline data on the project clients as well as the basic information

needed for product promotion;

° providing a clearer identification of potential buyer and investor opportunities
and linkages; and

o introducing the project to potential partners for investment opportunities and
other project activities in Morocco’s agribusiness community.

In order to analyze the sector, the study uses a subsector diagnostic approach to identify the
principal channels through which product flows from the fields to the consumer, the trends
in the industry, points of leverage, and the opportunities and constraints facing the industry.
By differentiating the channels and identifying the points of leverage (those points in the
industry where a concerted effort will have the largest payback) the action plan will
determine the best ways to approach the constraining factors and identify the opportunities
which exist.

The initial ficldwork was carried out in early June 1994 by members of the AMI staff in
conjunction with three specialists in the field'. During the four weeks over which the field

! The team was assisted by one marketing specialist who had worked extensively for a
leading French Fresh Produce Importing company, and two production specialists: one a
lcading strawberry and caneberry researcher from the University of Washington with
extensive private industry consulting experience and the other a member of the faculty of the
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work was conducted, more than thirty private Moroccan firms and agencies involved in early
season fresh vegetable and fruit production, supply, marketing, and logistics were
interviewed, along with the relevant public sector agencies with the task of supporting the
operators in the sector. In an effort to get the widest view of existing and potential activities,
the team visited agricultural businesses in Casablanca, Azzemour, Agadir, Taroudant, Rabat,
Kenitra, Larrache, El Jadida, Marrakech, Meknes, and Fes.

The subsector study examines the nascent Moroccan Fresh Fruit subsector. Recent exports
of melons and strawberries have grown rapidly, stemming from the dynamic fresh produce
grower/exporters (reviewed in the Early Season Fresh Vegetable Subsector Study), but other
fresh fruit exports are barely noticeable. Tree fruit exports, led by peaches, are Jjust
becoming perceptible on the international market. Many factors are responsible for this slow
development. One important dynamic is the relatively high price on the local market for
several fresh fruit (apples, pears, cherries, grapes). Another is the lack of control of the
product from the field to packing house (apricots, grapes) or the competition from the
processing sector (apricots) and the difficulty of getting the product ready at the time when
the main export markets are paying prices which mke the activity worthwhile

Whereas increasing exports of other products may have depended diversification, establishing
fresh fruit exports depends on the private sector’s interest in developing new varieties which
match the demand in the markets. The report analyzes the historic trends in production and
exports, analyzes the principal market opportunities for Moroccan expansion, the factors
constraining that expansion, and recommendations for project activities.

Chapter One reviews fresh fruit production in Morocco, followed by a review of th: major
production issues encountered by the producers in Chapter Two. Chapter Three looks
closely tree fruit production, varieties and costs of prcduction, while Chapter Four does the
same for other fruits. Chapter Five looks at the major markets for Moroccan fresh fruits,
and Chapter Six analyzes the flow of the production of various fruits, strawberries, and
apples, identifying and describing the different channels and driving forces. strategic
overview, as well as on a country by country basis, highlighting some of the main
opportunities. Chapter Seven reviews the supporting environment, including legislation and
institutions, and leads into the definition of the driving forces and points of leverage within
the subsector in Chapter Eight. These driving forces and points of leverage should dictate
the best points for collaboration with the industry to achieve greatest impact at least cost.
Finally a perception of the opportunities facing Morocco, the constraints to attaining those
opportunities and a vision of what Morocco’s the future could bring, lead up to
Recommendations for Project Actions.

The Recommendations for Project Actions present the preliminary recommendations on the
steps which are necessary to expand Morocco’s overall fresh fruit exports. Some of these
are more directly within the project’s control, either through work with the collaborating
institutions such as MAMVA, the EACCE, or the trade associations. But many more of the
activities are dependent on interest within the private sector, the source of Morocco’s
dynamism. The project action plan for direct collaboration with the private sector must be

Institute for Agronomy and Veterinary Sciences, Hassan II, specializing in fruit production,
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kept very g neral, highlighting the activities which appear to have the highest possible
payoff, but which don’t eliminate activities which might be in the direct interest of the
private sector to carry out. The process of working with the private sector is an iterative and
dynamic one, which will be ongoing throughout the life oi the project. In an endeavor to
maximize private participation in discussion with the project, a series of meetings and
presentations are planned to get feedback from the private secter and concerned agencies on
the recommendations stemming from the study. From these meetings, collaborative plans
will be elaborated between the private operators, the concerned gr vernment agencies, and
the representative associations.

The findings, conclusions, and recommendations presented in this report are the opinions of
the consultants and they take responsibility for any errors or misconceptions.
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EXECUTIVE SUMMARY

I. OVERVIEW

The Fresh Fruit Subsector? has only recently returned to the status of an important exporting
subsector. Five years ago, Moroccan exports of fresh fruits other than citrus were practically
non-existent. However, in 1993/94 Morocco exported 7,785 tons of melons and 6,967 tons
of strawberries, firmly placing Morocco on the map as a leading supplier of these fresh

products, primarily to Europe.

Moroccan Fresh Fruit Exports 1991-1994

PRODUCT 1991/92 1992/93 1993/94
MELONS 2,635 fS, 165 7,785
STRAWBERRIES 995 5,152 6,967
PEACHES 339 729 835
APRICOTS 143 402 165
NECTARINES 24 253 300
CHERRIES 4 - -
FIGS 13 ___2_ -
TOTAL 4,153 | 11,677 l 16,061

Source: EACCE

While Morocco's exports of the perennial fruits have been limited to date, there should be
an increase over the near term as overall acreage for the tree fruits has increascd
substantially, from 45,000 ha in 1988/89 to 58,477 ir 1992/93. The upward trend seen
in the export of peaches and nectarines will likely continue, duc to the increase in acreage
of 25% along with the development/adaptation by many individual growers c¥ varieties
which can reach the markets earlier,

Production of Morocco's fresh fruits is located all over the country: Strawberries in the
North (Rabat-Larache), rosaceous fruits in the Center North (Khemisset - Fes), the South
(melons in Marrakech and Beni-Mellal) and the Southeast (strawberries, melons, and tree

fruits).

This analysis does not look at citrus, the most important Moroccan fresh fruit export, though the citrus
industry plays an important role as a lever for the rest of Morocco’s fresh fruit exports.
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II. MAJOR CONCLUSIONS

1. Marketing

The potential for expansion of the Moroccan fresh fruit subsector is considerable. It is
driven by opportunities for export and enhanced markets at home. Morocco can produce
a wide variety of fresh fruit crops for both the national and export markets.

Morocco is ideally located to become a major supplier of fresh fruits to the European
market. For Morocco to expand its exports, it must reach the markets at the times of
peak prices, mostly earlier in the season than they are currently producing.

PRODUCT TALGET OPTIMAL REALISTIC EXPORT

COUNTRIES PERIOD & PRICE

PEACHES France, April, May and June: 10 FF/kg
Germany, UK

ATRICOTS France and Extend production to early May: up to
Germany 70 F¥/kg

STRAWBERRIES | Germany, UK January and February (24 FF/kg),
and France March (18 FF/kg), April (11 FF/kg)

RASPBERRIES France and UK | January - April 55-70 FF/kg.

GRAPES France, UK, July: (7-7.5 FF/kg)
and Germany

MELONS France, UK, Maich (8 FF/kg), April (11 FF/kg) and
and Germany May (8 FF/kg)

CHERRIES Germany and May (9-10 FF/kg), June (11 FF/kg),
UK July (8 FF/kg)

Source: Eurostat

Morocco has only recently taken advantage of its edge in the annual crops (strawberries
and melons), and not yet mastered its position for the perennial tree and vine crops.
Morocco can produce most fruits a little bit earlier than in Europe and well after the
Southern Hemisphere producers, giving it a good production niche.

Competition between the local market and exports for fresh fruit has hurt the overall

move towards increasing exports. The local market is easier to work with; it is less
demanding on quality and packaging, and yet still pays high prices.
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2. Production

In order to meet these optimal marketing periods, there must be advances on the
production side.

Most Moroccan fresh fruit producers are dependent on imported technology which has yet
to be fully adapted for optimal productivity under Moroccan conditions. In the short run
this is limiting the ability of the Moroccan producers to compete efficiently.

Moroccans must obtain new varieties to successfully reach the right time periods. The
primary demand lies in obtaining early ripening varieties for the export market, but
eventually they will need to increase yields, and broaden the regions of production.

The Moroccan fruit industry must implement new approaches to pest management in
order to respond to serious realities in the areas of pesticide residues, environmental

preservation and farm worker safety.

There has been a gradual migration of production of certain crops from Spain southward,
in particular strawberries.

3. Industry Structure

The Morcccan fresh fruit subsector, overall, is not well organized. There is competition
between most members of the subsector where there should be collaboration - breeding,
research. marketing, sharing information. Particularly when considering exports, the
Moroccan producer/exporter’s main competitor should be the producers from other
countries, not his neighbor.

Relatively few Moroccan producers are growing fresh fruit for export. Compared to
early fresh vegetables, the export markets are dominated by the large integrated growers
who are able to grow and export themselves, taking advantage of economies of scale for

logistics.
III. DRIVING FORCES

Tkere are many positive and a few constraining factors driving change in the fresh fruit
industry: market demand both local and for export; increasing industry sophistication,
new rethods of transport; lower costs of labor than traditional suppliers; foreign
investment; varietal introductions; and the investment-payback cycle.

Market Demand. In spite of a recent drop in imports from the major consuming
countries, there has been a steady increase in imports of fresh fruits by the countries of
the European Union. Inside Morocco, there has been a steady demand for fresh fruit,
with little exactitude for quality or packaging. This dual demand from within and without
is leading more growers to invest in fresh fruit production.

The nature of the internal demand, with few requirements for quality and packaging, is a
handicap for developing the tools and standards for export production.
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Industry Sophistication. Among the products planted annually, like melons and
strawberries, the large integrated grower/exporters have been able to react to the
increased market demand for these products and put in large quantities of production at a

time.

Transport. The development of refrigerated trucking for fresh vegetables (primarily
tomatoes) has spilled over into the fresh fruit exports, developing the potential for melon
and strawberry exports by truck. However, the cost of transport is still very high by all
standards for Morocco’s fresh products, which hurts its competitiveness.

The nature of the transport also dictates the structure of the economically viable exporter
as well as the markets which can be reached. For strawberries, for example, a minimum
of 25-30 hectares is required to be able to fill a refrigerated truck, making that the size of
minimum viable fresh strawberry export farm. The inability to maintain product
freshness over long transport distances has limited Morocco’s ability to attack many
markets other than the European market.

Foreign Investment. There has bzen an important investment by Spanish growers in the
Northern part of Morocco, both as wholly owned companies and in partnership with
Moroccan growers, for strawberry production. Meanwhile in the South, in the Souss-
Massa, French and Spanish firms have been working with the large Moroccan exporters
to develop synergistic supply relationships. These partnerships have brought technology,
financing, and market contacts.

Varietal Introductions. One of the most important constraining factors has been the lack
of new varieties being introduced and tested in Morocco. Morocco has an
underdeveloped program for the acquisition, evaluation, and dissemination of new fruit
varieties and rootstocks adapted to its climate. As a result, the growers are required to
do their own testing. This has greatly slowed down the introduction and spread of new
varieties.

Organization of the subsector. The lack of a coordinated effort among the institutions
and growers in the subsector to work together on the introduction of new services and
varietal introductions has slowed the overall rate of progress and Morocco’s ability to

present a united front in the export markets..

Lower labor costs. Morocco’s lower labor costs and its proximity to Spain have been an
important force driving the transfer of production from Spain to Morocco. These lower
labor costs provide Morocco with a competitive edge for labor intensive products, such as
strawberries, raspberries, and other small fruits.

Investment cycle. The rapid growth of the strawberry and melon exports reflects the
rapid return on investment from these products. It will be expected that annual crops will
grow and change more rapidly than the perrennials. Tree fruits (perrennials) will be
slower to adapt, but represent a longer term investment once they are producing.
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IV. RECOMMENDATIONS FOR PROJECT ACTIVITIES

The project can assist the private sector through a number of different activities, both to
strengthen associations, help the government to develop new tools and improve its
supporting environment for fresh fruit production and export.

1. Marketing assistance to the private sector

o facilitate the development of marketing databases from European wholesale
markets which are continuously maintained and updated, accessible to the private

sector.

J provide training to Moroccan firms to develop both short and long term marketing
strategies.

o Increase contacts between Moroccan exporters and European buyers and the
awareness of the distribution networks and quality requirements in the non
traditional markets.

2. Help to obtain. evaluate, and disseminate new fruit varieties.

° Facilitate the development of an effective prog'gtif’h for the acquisition, evaluation
and dissemination of new varieties and rootstdgks for the Moroccan fruit indusiry
by identifying the main suppliers and putting the Moroccan growers in touch with

them.

. Initiate a study to identify the most effective partnerships and coalitions among
naticnat and international public and private agencies for the acquisition of new
germplasm for Morocco.

° Assist private and public partners to make contacts with fruit breeding programs
throughout the world through enhanced information and organized visits (industry
awareness tours).

J Assist the development of a national nursery program.
3. Develop efficient and economic options for product transport.
° Sponsor and co-finance research and commercial trials with grower/exporters and
transport companies to adapt existing technologies for controlled and modified

atmosphere to improve the life span of product under different modes of transport
which will allow Moroccan fresh fruits to reach distant markets.

° Continue the work already begun on modifying the policy environment
surrounding transport.

4. Assist the public and private sector in fruit production technology transfer and
adaptation.
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e Initiate exchange visits between Moroccan specialists and their public and private
counterparts in technology exporting countries.

e  Facilitate the establishment of long term relationships between the private sector
and a broad range of vendors and service providers within and outside Morocco.

. Organize an industry awareness trip to the United States, centered around a
seminar for fresh fruit postharvest handiing.wl

5. Pest Management - Develop educational and technical strategies for improved
efficiency and reduced health and environmental risks.

o initiate an analysis of pest management practices in Moroccan agriculture in order
to assess inefficiencies as well as potential environmental problems.

. sponsor a series of workshops and field days for the fruit industry to address

issues of pest management, phytosanitary regulations and standards for export
worker safety, and risks for human health and the environment.
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I. AN OVERVIEW OF FRESF FRUIT PRODUCTION IN
MOROCCO: TEMPERATE TREE rRUIT, SMALL FRUIT AND
VINE CROPS

A. INTRODUCTION

In recent vears, the ficsh fruit industry of Morocco has become one of the country’s most
dynamic agricultural subsectors. The potentinl for industry expansion is considerable and is
driven by opportunities for exportation abroad and enhanced markets at home.

Of the 7.8 million hectares of agricultural land under cultivation in Morocco, 10% or some
780,000 hectares are devoted fo fruit production. Approximately three quarters of that
surface area is accounted for by olive (410,000 ha), almond (117,000 ha) and citrus (72,000
ha) cultivation. Temperate tree fruit, small fruit and vine crops may account for as much
as three quarters of the remaining cultivated land in fruit crops.

B. FRUIT PRODUCTION AND ECONOMIC AND SOCIAL DEVELOPMENT

The fruit production subsector plays a key role in Morocco’s social and economic
development: :

° it generates more than 12 miiion working days per year in rural areas.

. it is a major consumer of goods and services within Morocco given the intensive
nawre of horticultural crop production. This subsector is a heavy consumer of
production inputs with an estimated average consumption of 90,000 T of fertilizers
and 900 T of perticides per year.

e it supplies products to food processing and export operations which generate further
employnient, primarily in urban areas of the country. These industries have played
a key role in the development of a national cold chain for storage, iransportation and
marketing.

. it generates a substantial income to producers.

. it adds variety and improved nutrition in the diet of Moroccans as these products, in
general, contain high levels of vitamins and minerals.

. it protects the land from wind and water erosion. Whether slopes are in the foothills
of the Atlas Mountains or flatlands in the coastal piedmonts, tree fruit crops stabilize

vast amounts of surface area in Morocco.

° it increases Morocco’s exposure to the world economy and potential investments in
Morocco.
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C. TEMPERATE TREE FRUIT, SMALL FRUIT AND VINE CROPS

This group of commodities has seen significant growth in recent years due to expanding
markets at home and abroad. Som= of these crops have expanded rapidly in a short period
of time (strawberries and melons), some have shown steady growth over the past decade (tree
fruits), and others are trying to recover from setbacks over the past three decades (grapes).

There are three general types of commodities in the temperate tree fruit, small fruit and vine
crops subsector which can be described as:

Annually-cultivated crops whose production is expanding rapidly with relatively well-
defined export channels and a growing local market.
Examples: Melons and strawberries

Perennially-cultivated crops whose production is expanding as fast as new varieties
can be introduced and come into bearing. Relatively well-defined export channels
exist and local market is expanding.

Examples. Peaches and nectarines

Perennially-cultivated crops whose production is expanding in surface area but which
remain a locally marketed commodity with increasing demand.
Examples:  Apples and table grape

Surface area in production of temperate tree fruit, small fruit and vine crops
Tortal surface area of temperate tree fruit, small fruit and vine crops are listed in Table 1.

Table 1. Surface area of cultivated temperate tree fruit, small fruit and vine crops in

Morocco.
CROP SURFACE AREA (HA) (%)
Pome Fruits
Apple 25,610 18.6
Pear 3,420 2.4
Quince 2,650 2
| Loguat 320 2

| SUBTOTAL 32,000 23.2
—— SRS

Stone Fruits

Apricot 14,360 10.4
Peach-Nectarine 3,960 2.9
Plum 7,440 5.4
Sweet Cherry 690 5

SUBTOTAL Jli 26,450 19.2
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Small Fruit and Vine (_f-rops
Melons 25,0007 18
Strawberry 1,200 1
Table Grapes 37,600 26.8
Wine Grapes 16,000 11.7
. SUBTOTAL 79,260 57.5
TOTAL 137,650 100

source: MAMVA

Tree Fruit Production: A Decade of Steady Growth

Two major types of fruit trees make up this group: Pome fruits (apple, pear and quince) and
Stone fruits (peach, plum, cherry, and apricot). The sector is very dynamic and
characterized by its development and orientation in relation to market trends and consumer

preferences.

Fruit trees are grown in the main production areas mentioned below, but the relative
importance of crops in each region varies. This variation is largely due to climatic
conditions. The majority of production is concentrated in the piedmont of the Atlas
mountains and the plains of Saiss, High Moulouya and Gharb. The area of production has
now also expanded to coastal areas because of the development of varieties with low chilling

requirements.

In the early 1970s, fruit production accounted for only about 10,000 ha of Morocco’s
agricultural lands. The major expansion in the tree fruit industry is primarily due to
promotion and incentives developed by the government of Morocco. The government
encouraged growers 10 invest in fruit production by outlawing fruit importation and by
establishing a formula of subsidies for buying trees, digging wells and for production inpuis
such fertilizers and pesticides. As a result, rosaceous tree fruit production has increased
steadily over the past five years (Table 2), especially apples, peaches, plums and pears.

Table 2. Growth in surface area planted to tree fruits over the past five years (1988-93)
in Morocco.

CroP | 1088/89 | 1989/90 | 199091 | 1991792 1992/93 |
Apple | 17,000 | 21,000 22,000 | 23,580 | 25,610
Pear 2,700 2,500 3,000 3,150 3,420
Quince 2,200 2.300 2,400 2,400 2,651
Loquat 319
Apricot 13,400 13,500 13,900 13,470 14,355
Peach 3,150 3,730 3,500 3,700 3,955
Plum 6,000 6,500 6,600 7,100 7,446
Cherry 550 550 600 620 601
TOTAL 45,000 50,000 52,000 54,000 55,447

source: MAMVA
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Since 1980, acreage in these tree crops has increased from 30,000 ha to its present 58,500
ha, an average yearly increase of 2000 ha per year. While increased production has been
seen in most of these crops, growth has been most significant for apple for which surface
area has quadrupled, followed by pear and quince for which acreage has nearly doubled.
Surface area in peaches has tripled and for plums more than doubled.

Within the tree fruit industry, pome fruits represent 55% of the total acreage with 32,000 ha
compared with 45% of production in stone fruits with 26,450 ha. Apples are the
predominant crop in pome fruits with 25,610 ha covering 80% of the area and 44 % of
production. Among stone fruits apricc’ is the most important with 14,360 ha representing
54% of stone fruit production and 25% of the total surface area.

Recent industry expansion in apple and peaches has been due primarily to the introduction
of low chilling cultivars in the early 1980s and the expansion of culture at lower elevations.
Increases in plum acreage reflects new plantings of Stanley plum for prune production due
to the development of a demanding local market.

In addition to the overall increase in acreage, there has been a renewal of many of the trees,
which will lead to increased yields in the future. The Moroccan government’s investment
in developing irrigated lands (target of 1 million ha. by *he year 2000), continues to be a
positive factor favoring the development of tree fruit production (see Processed Fruits and
Vegetables Subsector Study for complete discussion of this government policy).

Growth in exports of temperate tree fruit, small fruit and vine crops

While it may only represent 15-20% of land in fruit production in Morocco, the temperate
tree fruit, small fruit and vine crop sector has considerable potential for profitable exports
abroad. The growth of exports in this sector is demonstrated in Table 3.

Table 3. Recent export trends for selected temperate fruit crops from Morocco.

Crop 1991/92 1992/93 1993/4
Melons 2,635 5,165 7,785
Strawberries 995 5,120 6,967
Peaches 339 729 835
Nectarines 143 402 165
Apricots 24 253 300
Sweet Cherries 4 - 9
Figs 13 2 -
TOTAL 4,153 11,671 16,061

source. MAMVA

Growth in domestic consumption
While there are no firm statistics for domestic consumption, all general indicators and

discussions with producers show an increase in the domestic demand and consumption. The
Moroccan population growth rate of 3 percent per annum, alone, will lead to a steadily
increasing internal demand. When matched with gradually increasing purchasing power,
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there will be even more pressure to consume the fresh fruit production locally, reducing the
quantities for export.

D. OTHER FRUIT CROPS

Other fruit crops which have varying degrees of production, interest or potential include
bananas, avocados, mangoes, kiwi, jujubes, kaki (persimmon), walnuts, asian pear,
blueberry, raspberry, and blackberry.

Predictable trends have developed with certain crops and have limited their potential for the
foreseeable future. In the case of bananas, while there are approximately 400 ha currently
in greenhouse production, the Moroccan market is fairly well saturated by a rush of
production initiated when banana imports were outlawed over a decade ago. Moroccan costs
of production for bananas are still well above the world market price. While some
companies are moving to subtropical crops such as avocados and mangoes, this too is a
market which will saturate in time without a significant increase in national consumption.
Larger, diversified growers will continue to produce these crops in addition to their major
crops in order to satisfy certain buyers and niche markets which they have developed.

There are a number of these "minor crops which could have export potential for the future.
One example is the bramble crops (raspberry, blackberry) which have generated significant
interest among Moroccan growers and are discussed later in this report.

C. CLIMATE AND WEATHER

The climatic conditions of Morocco are suited for commercial production of a wide range
of subtropical and temperate species of fruits, vegetables and ornamental crops. Morocco's
latitude, topography and location relative to the Mediterranean Sea in the North, the Atlantic
Ocean in the West, the Atlas mountain range and large valleys, all interact to produce a wide
variety of climatic conditions suitable for the production of many fruit crops ranging from
apples and peaches to dates to strawberries and raspberries.

Precipitation

Most precipitation occurs in late fall and continues through winter and early spring. The
average rainfall varies greatly among regions and from year to year. Precipitation ranges
from less than 100 mm in some areas to more than 1400 mm in others. Thus, low amounts
of precipitation and its seasonal distribution make it mandatory to irrigate most commercial
horticultural crops. Streamflow from rain and snow melt from the Atlas mountain ranges,
coupled with ground water basins along the coastal plains and the central valleys, are the
primary water supplies for agricultural irrigation. (insert map)

Temperatures
Along Morocco’s Atlantic and Mediterranean coasts, damaging frosts are rare. Temperatures

at high elevations are generally low enough to satisfy the chilling requirement of most
temperate zone species, however, mild winters at lower elevations lands do not provide
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enough chilling for most standard varieties of temperate fruits. Lack of chilling is a limiting
factor of fruit production in these locations. Trees grown under such conditions show typical
growth symptoms associated with inadequate chilling such as delayed and sporadic bloom and
foliation, poor fruit set, }ow yields and poor quality fruit.

D. SOIL, WATER, AND IRRIGATION

1. Soils

Moroccan soils are characteristic of Mediterranean brown and red soils formed generally
from calcareous marine deposits which have weathered urnder generally low winter rainfall
regimes. Aridic ard veriic soils are also broadly represented in Morocco’s main production

Z0nes.

Many Moroccan scils have a high pH ranging from pH 9 to pH 11 or more. At the higher
part of this range, many oligo- and micro-nutrients are tightly bound in phosphatic and
carbonate compounds. In some tree fruit zones, the resultant lack of calcium causes the
development of bitter pit in pears and apples in cold storage. The dominance of alkaline soils
also limits the petential for the introduction of acid-loving fruit species, such as blueberries.

The use of localized irrigation systems such as drip and micro-emitters permits acidification
through fertilization of the root zone to lower pH and liberation of some oligo-nutrients.
Foliar applications of nutrients are frequently recommended for many tree fruits in high soil

pH zones.

In some of the sandy coastal soils of the northwestern part of Morocco, lower soil pH is
found, due in part te higher average rainfall. Soil pH in these areas may vary from slightly
above neutrality to pH 9.

Morocco has nearly 1 million hectares of large-scale irrigation perimeters. It also has well
over 250,000 hectares of small and medium-scale irrigation projects, many of which are
located in the Atlas piedmont, and which provide a wide spread in temperature regimes. Few
areas, even in the mountainous zones, have low enough temperatures to freeze the top soil.
There are only few areas where saline soils are a problem. Soil salinity is a localized
problem on a few of the older irrigation schemes, where drainage problems in low-lying
parts of the systems have developed (Moulouya and Tadla perimeters).

2. Water

Morocco’s surface water resources have been the focus of intensive public investment in
dams, hydroelectric plants, and large scale irrigation systems since the early 1960’s. The
quantity of surface water available depends upon winter rains and snow accumulation in the
High Atlas. Rainfall is highest in northern Morocco, in the mountainous RIF region, and
drops to near zero in the southern provinces and the pre-saharan zone East of the Atlas. As
in any semi-arid to arid environment, year to year rainfall variations are high, and droughts
are a fact of life. Three of the past four years have been drought years, with water and
power rationing.
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The citrus, apricoi, and fresh vegetable industries were developed in parallel with the
expansion of surface water irrigation schemes, beginning in the later 1920’s and 1930’s.
Citrus, banana, vegetable, and avocado production has moved further and further South, to
the Souss-Massa river valleys, to take advantage of the warmer winter temperatures.
However, this area has one of the higher year-to-year variations in rainfall, and is subject
at :imes to bliste-ing Chergui winds.

Up until this decade, groundwater extraction for agricultural purposes has been relatively
limited, except in the coastal areas, where the rapid expansion of the urban population has
created competition for surface water supplies. Overdrafts and seawater intrusion has
occwrred in the coastal zone from El Jadida north to Rabat, and in the Souss Massa where
drought and rapid surface area expansion have stretched the supply available from annual
recharge of the regions shallow sandy aquifers to the limits. Deeper aquifers are being tapped
around the country to permit greater flexibility of water delivery, lower sediment loads for
localized irrigation systems supplying greenhouses and orchards, and to supply water to
center pivot systems being installed in dryland areas.

Water quality is generally average to good in tth surface water and groundwater supplies.
Exceptions are in the Northeast (Moulouya basin) where high salt loads push surface water
to electrical conductivity to 2-3 mmhos in some areas, and along the central coast, where
groundwater supplies may reach 4 mmhos. Increasingly nitrate loading is occurring in river
systems, as water transfers and reuse occurs on the surface systems, particularly the Oum
Er Rbia, which passes through the Tadla and the Doukkala large-scale irrigation systems.
Water pH is generally high, pH of 10-11, which poses substantial carbonate and
organocarbonate scale problems in drip irrigation systems. Water corrosivity can be high,
which poses a problem for fruit canners who do not employ in-plant water conditioners.

Morocco has a number of thermal springs, some of which are captured for greenhouse
heating for winter season production of strawberries and very small quantities of nectarines

and peaches.
3. Irrigation

Fruit crops in Morocco require supplementary irrigation in order to maximize plant
performance and to obtain highest economic returns. Water availability and adequate chilling
are the major limiting factors determining the most suitable areas and fruit crops appropriate
for production. The water used to irrigate fruit crops in Morocco comnes from dams and
weirs, especially in most plantings located at lower elevations in the major valleys of the

country.

Upland Soil Irrigation. In most regions, soils with adequate depth and drainage suited for
tree fruit culture are found at higher elevations. These upland soils are used successfully for
fruit production as long as they are irrigated. Upland soil areas of Morocco must be
surveyed for the presence of acquifers suitable for providing irrigation water from deep
wells. In a few areas, some growers irrigate from shallow wells, but in most places they
irrigate from wells up to 100 m in depth. Fruit crops on steeper upland soils offer higher
return for land, labor and capital investment than any other crop or rural enterprise. Of all
the factors restricting expansion of fruit production in upland soils in Morocco, lack of
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adequate water for irrigation is the most limiting. The infrastructural development of these
upland soils should be included in government land programs in order to provide producers
with adequate irrigation facilities.

Drip Irrigation. Fruit crops, by nature of their high value per unit area, are better adapted
than agronomic crops ‘o modern irrigation techniques such as drip irrigation. Drip irrigation
has been shown to reduce water use by up to 60%, particularly when used for tree fruit
crops. Moroccan growers, in general favor the use of trickle or drip irrigation. Water used
for drip irrigation systems usually comes from wells, canals or rivers. Water from these
sources may be treated and/or filtered before it is pumped through the system at very low
pressure. The recent trend for Moroccan producers is to combine irrigation and fertilization

programs through the use of fertigation.

E. REGIGNS OF PRODUCTION

Temperate tree fruit, small fruit and vine crops are grown in seven main regions: Moulouya
(Berkane), Sais Valley (Fes-Meknes), Gharb (Kenitra), Tadla (Beni-Mellal), Haouz
(Marrakech), Loukkos (Larrache), Souss (/.gadir-Taroudant). In addition, there are other
pockets of production in specific microclimatic areas throughout Morocco. Expansion of
fruit production into new areas will allow for the introduction of new crops, new varieties
of currently-produced crops, and the manipulation of marketing seasons through cultural and

genetic means.  (insert map).

F. TYPICAL PRODUCERS
Moroccan fruit production is characterized by the existence of three tvpes of operations:

1)  Small farms traditionally operated at low levels of technology and whose production
is generally consumer by the family and/or sold on locul markets. These include
small surface areas of olives, almonds, dates, apricots, pomegranates, grapes, quince
and figs.

2)  Small or medium-sized operations which are modernized and characterized by the use
of recent technology and higher levels of resource inputs. These growers are
exporting some of their crop as well as producing for the local fresh market. Some
growers in this group have their own packing and storage facilities. Others may be
exporting by selling to a larger organization or by subcontracting for postharvest and
marketing services they are unable to provide for themselves such as packaging,
freezing, storage, and transportation.

3)  Larger corporate organizations which are vertically integrated and operating with the
most recent varieties and technology. These are Spanish, French or Moroccan
companies which are often highly diversified in growing combinations of ftruit,
flowers and vegetables. Production is destined for both export and local markets.
These organizations are both reactive and proactive with regard to market trends and
consumer demands.
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In the future it is likely that smaller, independent growers will find it more difficult to
compete in export as well as local markets against larger, vertically integrated producers they
may, in some cases, depend upon for contract marketing and services. The combination of
quality, quantity and diversity of products will determine which producers will ~ompete
favorably in many markets. Flexibility in product utilization will also give larger
organizations an edge in being better positioned to react to changing markets. For example,
this type of flexibility would allow producers to source additional product outside of their
own organizations to meet increased demand, or to hold or process product as fresh or

processed consumption fluctuated.
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II. DESCRIPTICN OF THE FRESH FRUIT
SUBSECTOR ORGANIZATION

The flow of products in the fresh fruit industry can be presented with the help of a map of
the system which takes the products from the production through to the final markets. This
highlights the different channels through which product can flow within the overall
framework of the subsector. The subsector can be mapped from two perspectives: its
structure and the division of tasks. The Subsector Maps, presented in this section try to
capture these differences to give us a good idea of the different actors in the sector, to
identify the doininant channels, and to highlight the sources of leverage for the subsector as
a whole. The first map is a general one for the entire subsector (general fruit subsector), but
the next two analys:s focus on two important ones which provide insights into other specific
crops: strawberries, destined primarily for export, and apples destined for the domestic
market.

A. DEFINITION OF THE SUBSECTOR MAPS

1. Functions.

There are a clear set of functions in the fresh fruit fruit subsector, beginning with plant
supply - nurseries (either domestic or foreign) flowing through production, harvest (collect)
and to the packing house (for the larger growers). From the packing facilities, product can
either be put into cold storage, controlled atmsophere storage (as is the case of apples or
pears) or shipped straight to the markets (wholesale, retail, or export). The transport
function is a very important one for the export markets and really depends on the type of
product being exported.

2. Technologies.

Different technologies are used at each of the function levels. The clearest approach is to
take them on a function by function basis.

Plant supply: selected plants from certified nurseries, where varieties are guaranteed, general
plants, imported plants from foreign breeders. Virtually all of the clean genetic material
comes from outside of Morocco, with only limited production of certified plant material in
Morocco. Actually, the Moroccan government, through the DPVCTRF has a certification
program for olive, citrus, almond, and strawberry plants. Other plants are controlled in the
nurseries, but not certified.

Production: small traditional growers, growing primarily for the local market use the
elementary production technologies. Small to medium sized growers tend to adopt the
technologies developped by the larger integrated growers. For the larger integrated export
focused growers, earliness is critical and can lead to the use of plastic tunnels to bring on
early flowering and fruit development. It is also dependent on getting the proper mix of
varieties which produce at the proper intervals throughout the season, starting with the
earliest varieties.
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Packing houses: With respect to fresh fruit (as compared to tomatoes), packing house
operations are often rudimentary without the necessary quality control for good export quality
product. This is most likely due to the heavy concentration on the domestic market, as

opposed to an industry developing around exports.

Storage: Cold storage and controlled atmosphere are used for some products in order to
preserve them for a periods when the market prices rise. Controlled atmosphere is used
primarily for apples and pears, and can hold them for a period of up to 8 months.

3. Markets

While consumption is steadily increasing in Morocco, the marketing of fresh fruit has a
relatively simple structure and few differentiated markets. The primary opportunity for
marketing most crops is in large city markets. Fruit products are very perishable, and in the
absence of sophisticated and integrated methods of storage and transportation, the producer
has little control over the timing or marketing of his product. The grower often finds himself
at the mercy of the market which is governed by forces of supply and demand outside of his

control.

Fruit production tends to varv from year to year due to adverse climatic and cultural
conditions such as drought, frost and alternate bearing. Prices fluctuate both seasonally and
annually. There is an urgent need for Morocco to focus on methods of controlling these
fluctuations in output. Investmenst should be made in the planned development of markets
and market information services to minimize the uncertainties of supply and demand. In
general, within Morocco, expertise in marketing is minimal. The information available as
to the state of most markets is poor, thus, from year to year, uncertainty among producers

is high.

The dominant markets for Morocco’s fresh fruits are domestic. There are nine formal
wholesale markets in the country which account for most of the sales in the large cities.
Local produce is sold directly in the retail markets in smaller cities. The main export
markets, as seen in the marketing study, are primarily the European countries with very
small quantities going to the Middle East and Canada.

Points of Sale. In the domestic market, fruit is sold both in local and wholesale markets.
The latter are usually controlled by the town government and/or the county council.
Wholesale markets are in principal free markets where prices are generally governed by
supply and demand and bargaining between buyer and seller is practiced. The seller may be
the producer himself or an agent or broker. Brokers may buy in the field before harvest or
from a packing house. Many retailers, dealers and middlemen engage in buying. Market
fees are determined by a mixed commission of representatives of town or county councils
composed of local authorities and tradesmen. Admission fees vary from market to market
and depend on the nature of the commodity being sold. In wholesale markets, produce is
usually auctioned and buyers may retail directly or may wrap it and/or store the product in
anticipation of higher prices. Product may also be transported to another wholesale or retail
market where it may command a better price. '
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Points of sale in the export markets vary by country. These are discussed in greater depth
in Chapter 4, which reviews ihe international markets for fresh fruit.

Transport. Three kinds of transport are currently being used for the export of fresh fruits
and vegetables: refrigerated trucks, boats (either bulk or containerized), and airfreight. The
choice of the right mode of transport is dependent on the perishability of the product and the
technologies associated with the transport. Controlled atmosphere containers will certainly
open up new opportunities for the export of fresh fruit to more distant destinations at

affordable costs.

B. GENERAL FRESH FRUIT SUBSECTOR MAP

The first map which is presented is the overall fresh fruit subsector map. From the
approximate tonnages which flow through the system, exports account for only a small
percentage of the total production.

1. Overview of the major channels

There are two principal channe’s for fresh fruit production, in general: small holder growers
without any packing facilities (channel one) and the large vertically integrated growers
(channel 2), who control their product from production through to sale at the wholesale

market.

The majority of the product passes through Channel 2, with estimates running up to 80 %
of the total volume of fresh fruit (from our products) which is marketed as fresh product in
the urban markets. They account for 100 percent of exports. The large vertically integrated
growers often have their own varietal trials in place and are adapting varieties from other
countries to the local climate. At harvest, they take the product into the packing houses for
a quick wash before putting the product in storage. When they are ready to market the
product, they bring it out of storage, sort it, and pack it for shipping to the wholesale
markets. In some cases they scll directly to the large quantity retailers (semi-wholesellers)
such as MAKRO and Marjane.

Much of the product which is produced in Channel One is sold to intermediaries. Many
intermediaries harvest the crop, then take it to the wholesale markets where it is sold to the
end user (retail outlets) who repacakage it for display. The large growers in channel 2 also
buy product from the growers in channel one, to put in their storage or to sort, pack and sell
at tne wholsale markets.

2. Production and Postharvest Handling
The production techniques and varieties for each of the major fruit crops are analysed in the
following sections. Scveral key points stand out: nurseries and plant material, packing

houses and cold/controlled atmosphere storage .

Nurseries. First is the availability of adapted plant material from nurseries. There are 590
licensed nurseries in Morocco, producing about 43 million plants of different species. Of
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these only a handful are serious, large nurseries. The government has a certification
program for four commodities - almonds, olives, citrus, and strawberries. The other
commodities are controlled at the nursery for phytosanitary problems. Actually, seven
nurseries are certified for almond plants, six nurseries for citrus, two for strawberries, and

about forty nurseries for olives.

Fruit tree nursery prices vary according to availability and demand. Examples of
comparative prices among fruit tree species produced in Morocco by SO.DE.A. are listed
in Table 4. For example, the high price of cherry plants is due to high demand for plants,
especially by small growers of 1 to 5 hectares in the Azrou Immouzzer and Ain Leuh areas
where increasing acreages are planted every year. High demand for plants and expansion
of cherry plantings can be explained by the increase in demand for local market fruit and by
their low cost production. Cherry has gained the reputation of being the tree of the poor as
it requires less care and has a guaranteed market. Most smaller growers sell the crop on the
tree and do not have to deal with harvest and marketing problems.

Table 4. Price of fruit tree plants sold by SO.DE.A. in 1993.

Species Price (Dh)
Cherry 35
Apple 18
Pear 16
Quince 14
Loquat 17
Peach 10
Almond 8
Grapes 10

Cold/Controlled Atmosphere Storage. Cold storage either at the packing house or in the
markets is an important, indeed critical, element for lengthening the preservation period of
the product and enhancing its marketability. For export, the ability to rapidly bring down
the temperature of the product and keep it steady is critical. There are xx cold storage
chambers around the country

There are 6 controlled atmosphere storage facilities with a total of 35,000 m3 of storage
space, equivalent to about 6,000 tons of fresh produce storage. The stations are located in
Berkane, Casablanca, Khemisset, Agadir (Ait Melloul), Ait Harzallah, et Sidi Brahim.
Annex Eleven provides a detailed breakdown of the number of refrigeration units in
Morocco. These are used primarily for apples and pears.

The only wholesale market which currently has cold storage is Casablanca.

Ownership of the cold storage areas is primarily in the hands of the private sector. There
are only eleven government owned cold storage areas, five of which belong to the
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SOCAMAR?’, part of the OCE. The MAMVA owns taree cold storage units, but has them
leased under private management, and the Commune of Casablanca owns the RAFC.

Table 5 presents the total regional and unitary breakdown of the number of storage chambers
by category (controlled atmosphere, 0 degree and negative, O degrees and positive, as well
as the estimated amount dedicated to fresh fruit and vegetables). Annex eleven present
greater breakdowns of the ownership, distribution by size, uses of the storage units and the

Freezing capacity in the country.

Table no. 5: Storagz in Morocco and Capacity Dedicated to Fresh Produce

Region No of No. of 0 No. of 0 Capacity
Economique | Controlled positive cold negative for Fruits
Atmosphere storage cold storage and
Chambers chambers chambers Vegetables
Sud 6 184 75 40,105
Tensift 0 58 37 2,353
Centre 4 549 79 72,218
Nord Ouest 3 142 64 25,567
Centre Nord 2 93 3 15,000
Oriental 3 62 10 16,721
Centre Sud 5 260 4 57,750

Source: MAMVA

The number of Cold Storage areas is broken out by capacity of the station. Stations under
500 m3 are primarily at the packing house. Precooling, which is a fundamental step for
improving the lifespan of the fresh fruit, is virtually non-existant in Morocco.

Packing. Product passing through channel one rarely sees a packing house and is never
repackaged. Most product passing through channe! two goes to the packing house where it
is cleaned, and properly packaged.

Lozal Transport. Transport for the local market is done almost entirely in small trucks, U
tons and smaller.

3. Marketing and Prices

The key noini in the domestic marketing is the wholesale market. There are roughly nine
major wholesale markets in Morocco, and then many smaller ones. Of the nine major

3Oualidia, Casablanca, Tanger, Berkane, and Agadir
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markets, however, the Casablanca wholesale market stands cut as the primary point of sale
for most products since it is in the major market of tlie country. Many semi-wholesalers who
work in the secondary wholesale markets buy their product at the wl.olesale market in
Casablanca and then resell it to retailers in the smaller wholesale markets. Other large
wholesalers from Casablanca, may buy some of their product in the regional markets (suck
at Ait Melloul) and then resell it in Casablanca.

The DPAE collects statistics on some products passing through the six major wholesale
markets (Ait Melloul, Casablanca, Kenitra, Rabat, Fes, and Marrakech). These are
considered to be representative of the total since Meknes is close to Fes, Tetouan is very
isolated and Tanger is a smaller market. The DPAE statistics, collected on apples, pears,
peaches, and apricots reveal the following flow of product.

Table 6: Wholesale Market Sales

(1992-93)

Products 1992 Tons 1993 Tons 1994 tons (or | % Casablanca

% of '93 sales

to date)

Apples 61,512 57,287 120%
Pears 9,327 10,515 72%
Peaches 6,445 6,723 6,332
Apricots 8,055 11,225 8,985

Source: DPAE

Prices naturally vary by season for the fresh product. Annex 8 provides a breakdown of the
seasonal availability and price variation over the course of the year for pears, a product
which can be made available over the entire year due to siorage capabilities. Apricots and
peaches, which cannot be preserved for a long time are essentially available on the locai
market during the months when they are harvested: May - August for peaches and late April
to June for apricots.

4. Export Transport
The transport for the majority of products is handled by air (peaches, grapes, nectarines,
cherries, apricots), but the greatest tonnage is transported by refrigerated truck (strawberries
and melons).
The two following sections will address specific products in the overall Subsector -

strawberries which are primarily for export, and apples which are primarily for the local
market.
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C. STRAWBERRY SUBSECTOR

Unlike mest of the other products in this subsector, which are tree or vine fruits with long
development periods, strawberries are an annual crop. This factor has meshed with the
strong export demand to drive the development of the strawberry subsector as a major
industry for Morocco over the last 5 years. The thesis done by Lahlou, at the IAV, published
in September 1994 provides the miost accurate information on the subsector to date. The
annex five, on Strawberry Production, provides more in-depth information on types of plants,
varieties, and production technologies. In addition, a separate publication, regrouping the
information presented in this document and the marketing and production studies, 1is

available.
1. Overview of the channels

The strawberry subsector map revcals dual channels of vertically integrated producer-
exporters. In the north we find the combination of production for fresh and for processed
(frozen either in IQF, block or semi block). These growers have a minimum of 30 ha. On
production of 40-50 tons/ha, about 50% goes for the fresh export, 25 % for the local market

and 25% for the frozen processing industry.

In the South, we find the large vertically integrated growers (exporting groups) beginning to
be interested in the product. They can be on the market earlier and capture the peak prices.
These growers also have at least 30 hectares. Of their yields of about 40-50 tons, about 50
% goes for export, 30-40 % for the local market, and the remainder to processing plants for
jams and other products. There are no freezing plants in the South which specialize in fruits
and vegetables, so freezing has not yet become a viable option, though the larger growers
are now installing static freezing chambers, or investigating the possibility of installing fixed

or mobile IQF plants.

In addition to the two major channels, there are the small growers who produce almost
exclusively for the local fresh market. These growers tend to be in the North between
Kenitra and Larache and supply the Rabat and Casablanca markets. + ne or two of the small
growers have succeeded in exporting by latching on to a larger grower-exporters logistic
services. Some of their production is now being targetted towards the frozen strawberry

industry.

There are three general ownership structures for the firms in the Moroccan Strawberry
subsector.

] Moroccan growers with limited plantings growing primarily for local markets,
some of whom can sell part of their product for export (channel two).

. Moroccan growers partnered with French or Spanish companies who produce
primarily for fresh and frozen expor* Zchannel one or three).

‘Etude des Différents Itinéraires Techniques de la Culture de Fraisier, Axe Rabat-
Larache, Mr. Lahlou Kassi Kamal, September 1994.
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o Spanish or French companies producing strawberries in Morocco (channel one
or three) primarily for export.

Foreign producers have moved here in search of a good climate, available land and reduced
labor costs. With regard to climate, one highly experienced Spanish grower said that,
compared to Spain, Morocco has a superior climate for strawberry production. With land
rental costs at $275-330 US per hectare, land is relatively available and inexpensive.
Agricultural labor costs in Morocco ($3.50-4.00 US\day) are ten percent less than simitar

labor in Spain.
2. Production and processing

Supply of plants: Growers plant between 60,000 and 100,000 plants per hectare depending

on their technology, markets and access to plants. With about 1,000 ha of strawberry
planted in 1993/94, this means there was a total requirement of about 80 mitlion plants. The
1994/95 season will require even more. Spain is the major supplier of plants, both frigo® and
fresh. The two main local suppliers of strawberry plants are the Pepinieristes Associés and
the SODEA. Between them, they account for 5,500,000 certified plants, 25 percent of which
are foundation plants and 75 percent were certified for planting.

Given the large quantities they are ordering, the larger growers can get a good supply of
fresh or frigo plants from Spain. The smaller growers are less able to order plants from

Spain and depend on local market supply.

There is a preference for the fresh plants among the large growers because they can deliver
an earlier product.

Varieties: The dominant varieties grown in Morocco are the Osso Grande and Chandler.
Other varieties include Senga Sengana, Tudela, Selva, Douglas, Parker and Pajaro.

Harvest dates: This is the most critical element for the producers, since those harvesting
earliest capture the highest prices. Some production begins in January, but the majority
comes on in February. Cut-off dates for the harvesting are generally caused by the drop in
export prices beginning in April. However those producing for IQF can maintain full
production into July.

Yields: Growers in channels one and three reach yields of 40-50 tons/ha, while the small
growers in Channel two have lower yields of between 25-35 tons.

Processing/Freezing Technologies. There are three major freezing technologies in use by
the processors in Channel One: Individually Quick Frozen (IQF) semi-block, and block.
Companies which are primarily growers and who have diversified into freezing, such as

SFrigo strawberry plants are ones that have been dug and placed in cold storage to
induce dormancy. They require more time after planting to yield fruit. Fresh plants are
transplanted directly and can start yielding much sooner.
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Alconera, tend to have static freezing operations (using freezing rooms), the alterantive
requiring the lowest initial investment but delivering a slightly lower quality product.

The IQF operations (see Processed Fruit and Vegetable Subsector Study, MAPP-12) tend fo

be in fixed plants which began in order to meet the needs of the green bean industry. Most
of these are 750 kg/hr lines, though there is now at least one 2000 kg/hr line in Larache.

3. Costs and Returns
Costs. Independent of long term fixed costs, a rough budget for seasonal production of one
hypothetical hectare of 'Chandler’ strawberries north of Kenitra in the two row, raised bed
system with black plastic mulch and plastic tunnels would be similar to the example below:

Table 7: Establishment Costs for one hectare of Strawberries (in U.S. $)

OPERATION TOTAL VALUE
Land Rental 300
Plants 8,400
Drip Irrigation 2,300
Plastic tunnels 2,500
Fertilizers and Pesticides 900
Labor 4,600
Miscellaneous 1,000
Total Cost/ha $20,000

The prices provided in the following paragraphs reflect information provided to the
researchers by major growers and information provided Lahlou. Prices are ex-farm (transfer
prices) and do not include transport costs.

Fresh Export Prices. The large integrated growers send their best product for export. In
the North, channel one growers get prices averaging 11.5 dh for export while those in the
South (Channel three), who are on and off the market earlier, average closer to 14 dh/kg.

Fresh Domestic Prices. The small growers, who send their best product to the local market
averaged about 6.5 dh/kg®, while the integrated growers from the South appear to have
averaged about 4-4.5 dh/kg, since this was their second quality product. In the North, the
growers in Channel One sent their third quality strawberries to the local market, getting
average prices of about 2.5 dh/kg’.

Processing Prices. The large growers in Channel One produce expecting to process (freeze)
the harvest for the latter part of the season. In the North, 1994 prices were quoted as 3.5
dh (ex-farm), for freezing, thought these will probably increase to 4 dh/kg for the 1995

®ibid
"ibid
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season. In the South, growers who sent product to the processing plants (jam and canning)
received between 3.5 and 4 dh/kg (average of about 3.8 dh/kg).

In 1994, frozen strawberries were selling for about FF 5.50, at the freezing plant door for
semi block.

Table 8: Approximate Profitability of Fresh Strawberry Production
in Morocco (40 tons production)

OPERATION TOTAL VALUE |
roduction/harvest Costs $20,000
Handling/Packing/Shipping $10,000
Sales Revenue - export $25,000
Sales Revenue - freezing $5,000
Sales Revenue - local $5,000
ofitability $5,000

4. Transport

Transport plays a major role in the structure of the industry. A full refrigerated truck of
strawberries can carry about twelve tons. With the cost running at 30,000 FF for a truck
from Agadir and 25,000 FF for a truck from Casablanca to Perpignan, the cost of shipping
this product comes to between 2 and 2.5 FF/kg (3.2 and 4 dh/kg), depending on point of
departure and destination. This means that the cost of transport is approximately equal to
the value of the fruit at the farm.

For Frozen Strawberries, there are few more options and containers for seafreight have been
provided by MAERSK for the largest single export of the product, which was by BGSN (a
broker) to UREN in the U.K. The cost of a 40 foot reefer container to the U.K was $3200
for about 20 tons, for a transport cost of $0.16/kg to the U.K.. For transport to European
mainland markets, the cost is $0.15/kg for a reefer container since the containers are allowed
to carrt heavier loads. This is substantially cheaper than the cost of trucking fresh
strawberries directly to Europe, which costs about $0.40-50/kg, as per above.

5. Driving Forces

In addition to being an annual crop and the large overall market demand, there are three
major driving forces in the subsector:

a. The plants for planting. Morocco is currently dependent on Spain for between 80% and
90% of its plants. Plant production is a very profitable activity and is at the root of the
success of a farm. There is clearly a potential for increasing sales of strawberry plants
(either fresh or frigo plants) to the growers. With only about 10-15 million plants being sold
from domestic nurseries, there are about 70 million plants being imported, primarily from
Spain. Shortage of plants from Spain could lead to an involuntary shrinking of the Moroccan
industry. Poor quality plants from Spain could also seriously hurt the industry.
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b. Transport. Transport is a major driving force in the subsectnr because the size of the
farms is determined on the ability to ship the product cost effectively to the export markets.
For fresh strawberry exports, it takes at least 30 hectares of production to be able to fill up
a refrigerated truck. This naturally directs the industry into the hands of larger growers,

employing large numbers of people.

c. The Markets. The earlier product is available in the seascn, the higher the price it
captures. The entire industry is focused on getting its product out as early as possible.
Harvest dates have moved forward steadily into January for plants which are planted fresh
in October and then covered in plastic tunnels. The varieties selected are an important part

of achieveing the earliness.

The location of freezing capacity has also been an important force in the development of this
subsector. There is now (beginning January 1995) only one dedicated fresh fruit freezing
unit in the South, so nearly all product must be exported fresh, limiting the production to the
large fresh produce exporters (in 1994, some product was trucked to Safi for freezing and
holding for further processing). In the North, there are many freezing units available, but
only a couple which specialize in strawberries. Others are becoming interested however, and
are beginning to contract for production. Freezing opens up two major opportunities:
extending the season and providing a market for small growers.

Since most of the frozen strawberry is done in May, June and July after the fresh market has
begun to collapse, it lets growers amortize their fixed costs with greater tonnage. Second,
it can be profitable to small growers as well as for the large growers, allowing a small
grower to begin with a couple of hectares, and possibly grow. Freezing also allows for the
use of different kinds of transport, such as frozen container shipped by sea which cost less.

D. APPLE MAP

The apple subsector functions very similarly to the general fresh fruit subsector presented
above, except that it is exclusively for the local market. Morocco does not export any apples
because their costs of production are high, the quality is low, and the local market prices are
more interesting than international prices. The use of controlled atmosphere storage allows
the product to be sold gradually throughout the year, thereby reducing the glut on the market
during the fresh season and allowing the marketers to capture higher prices the year round.

1. Overview of the Major Channrels

As with the General Fruit Subsector map, there are two primary channels in the Apple
Subsector - vertically integrated growers (channel 2) who supply the whoiesale markets on
a year long basis and smaller growers (channel one) who sell directly at the local markets,
ship to the wholesale markets for direct sale, or sell to the growers in channel 2 who can

store the apples for later sale.

As noted above, the presence of the controlled atmosphere storage is the dominant
determinant in the structure of this sector. The six controlled atmosphere storage units are
in Channel two and are integrated with production. The owners of the CA storage will fill
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shortages.
2. Production

In terms of acreage and production, apples are second only to almonds in importance among
the Rosaceous species. Late varieties are concentrated at higher elevations and production
is stored for 4 to 6 months before it is marketed. Early and mid-season varieties are
produced at lower clevations and production is marketed immediately or soon after harvest.
Certain varieties are grown in both areas. Typical of such varieties is *Golden Delicious’
which is known for its adaptability. The yield and quality obtained with this variety at lower
elevation are much less than for production at higher elevation.

Varieties. The main apple varieties commercially grown in Morocco include:

Llorka Anna Ein Shemer Dorsett Golden
Gala Royal Gala Jerseymac Ozark Gold Vista
Bella Jonnee Golden Delicious Golden
Smoothee Belgolden Lysgolden Red Chief

Top Red Redone Starking Delicious  Strakrimson

Early season production. Growers have a strong interest in growing apples at lower
elevations for early local markets. Apples were grown initially at higher elevations and have
moved progressively to lower elevations as the local market showed promise and the crop
was profitable. The standard varieties were not necessarily suited for these areas where the
winters are mild and do not provide adequate chilling to reach full production potential. As
low chill apple varieties became available the interest of expanding the 1egion of production
became greater and apple production moved to even lower elevations and latitudes as well.
The objective of the growers was to be on the market early so that high profits could be
obtained, even though yields are relatively low, a general characteristic of early varieties.
This early production had the advantage of filling the gap between the previous season’s crop
in storage and the current season’s next crop of standard varieties. Some of these early
varieties showed considerable potential and have been widely planted in Meknes, Gharb,
Marrakech, Beni Mellal and Taroudant.

The most interesting early season (low chilling) varieties currently grown include: Anna, Ein
Shemer, and Dorsett Golden

Growers in higher altitudes have been looking for varieties with good quality and storage
characteristics. The objective is to diversify and find varieties other than standard red and
yellow Golden Delicious and its mutants. Examples of varieties such as these include: Red
Miracle, Mutsu, Fuji, and Braeburn. The Hidala Hillwell Braeburn has excellent taste,
firm flesh and a long life storage.
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Production problems. The major production problem for apple is the la~k of chilling for
standard apple cultivars at low elevations. Lack of chilling induces prolonged dormancy and
delays foliation and flowering, causes poor bud break and in general results in low yields
and poor quality fruit. Varieties with high chilling requirements should be confined to higher
altitudes where they can receive sufficiem chilling and express their full potential.

2. Marketing and Prices

Even with the capacity to store apples and pears over the course of the winter, their
availability and cost follow fairly regular and cyclacle patterns. The two figures in annex
12 present the supply and cost of two years of production over the course of the years 1992
and 1993. Prices begin their upward climb in December and reach their peak prices just

befor the new harvest comes in May.

Costs and returns. The detailed analysis for this section is found in annex 3.

The estimated establishment costs for a hcctare of apples: 75,000 dh
The estimated production costs for a hecatre of apples: 34,000
The average yield per hectare (early varieties): 30T

The average yield per hectare (late varieties): 40T

General Costs and Returns

Table 9: Profitability of Early and Late Varieties

ITEM LATE VARIETY EARLY
COST VARIETY COST
Cost of Production 34,000 28,850
Packing/Handling/ 68,000 5,150
Transport .
Revenue 180,000 90,000
Profitability 78,000 56,000

5. Driving Forces

Local market demand has been the driving force in the apple subsector. This demand has
driven the steady increase in production, which will provably eventually saturate the local
market. A second driving force in the subsector is the availability of clean plant material
which is adapted to the Moroccan climate. It is not known at what point in time the market
will become saturated with apples, dropping the sales price even lower in the peak production
period. But as long as the controlled atmsophere storage capacity remains constant, prices
will remain high in the off season, see below.
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The second key driving force here is the controlled atmosphere storage, which allows the
growers to hold their stock from harvest and to capture the major gains in the higher prices
later in the season reaching more tha 7 dh/kg in March - May of 1992 and 6.5 dh/kg over
that same period in 1993. The 1994 wholesale market prices were a little lower in March,
but peaked above 7 divkg in May. .‘or apples the cost of this service is approximately 0.15
DH/kg per month. This makes the added cost of storage about 1 dh/kg against an increase

in price of 2-3 dh/kg.

Fresh Fruit Subsector Study, March 9, 1995 27



III. OVERVIEW OF OTHER FRUIT CROPS
PRODUCT BY PRODUCT ANALYSIS

The discussion on a product by product basis below are kept intentionnally short. More
detailed information can be found in annex three for profitability calculations, annex four for
more information on varieties, and annex seven for the production techniques by product.
Strawberries, grapes, and

A. PEACH AND NECTARINE PRODUCTION

1. Background

Low chilling peaches and nectarines are of great interest to Moroccan growers. These
varieties will extend fruit production to lower elevations and produce early fruit which can

be exported.
2. Varieties

The major peach varieties commercially grown in Morocco include:

Sprincrest Maycrest Starlite Dixired
Redhaven Springtime Redtop July Lady
Suncrest Calred Merril O Henry Early Maycrest
Redwing Spring Gold Starcrest Desertgold
Robin Starcrest Flavorcrest Springcrest

Spring Lady

The major nectarines varieties commercially grown in Morocco include:

Arking Maygrand Early Sun Grand Sun Grand
Independence  Red Diamond Maria Laura Katia
Fairlane Fantasia Stark Red Gold Sunred
Mayred Snowqueen

3. Early season varicties

Listed below are cultivars that were developed for subtropical climates. Some are already
grown in Morocco, but informaticn on their adaptation here is limited as, in general, growers
are unwilling to share their experiences with promising early varieties. This is due to a
strong fear of increasing competition in an already competitive market. The varieties are
described in annex 4. This information was developed through data gathered from trials
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conducted in Florida and Tcxas and through contacts with private growers who were kind
enough to discuss in detail their experiences with low chilling peaches.

Low Chill Peach Varieties

Fiordaprince Flordabelle Earligrande Desertgold.
Flordagold  San Pedro Flordaking RioGrande
FlordaGrande TropicSweet TropicBeauty
Flordadawn Flordaglobe Flordaglo TropicSnow.

Low Chill Nectarine Varieties

Sunred. 9-12 5-14 5-15
Sunfire. Sunlite Sunripe Sunhome.
Sungem. Sundollar Sunblaze

4. Costs and returns

Details for the cost and return analysis are found in annex 3. Calculations for the
profitability of different varieties of peaches are found in Annex Three. On a per hectare
basis, they vary between 60,000 and 65,000 dl for local rarket production.

Estimated average establishment costs: 62,000 DH

Estimated average production costs: 21,000 DH
average yields:

Table 10: Profitability of Export market production Peaches

ITEM OST |

Cost of Production [ 21,000
Handling/packing/ 24,480
transport for export
Handling/packing/ 8,100
transport for Domestic

ales Revenue for Export 144,000
Sales Revenue Domestic 37,800
Profit 124,220 |
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Table 11: Profitability of Early and Late Peach Production for the Local Market

ITEM COSTOF LATE | COST OF
PEACH EARLY PEACH
VARIETIES VARIETIES

Cost of 21,000 21,000 |

Production

Handling/packing/ 12,500 9,000

transport

Sales Revenue® 100,000 90,000

Profit 66,500 60,000

B. PEAR PRODUCTION

1. Varieties

The major pear varieties comumercially grown in Morocco include:

Precoce de Morettini Santa Maria Passe Crassane Grand Champion
Clapp’s Favorite Williams Beurre Hardy Hiland

Conference Beurre Bosc Packham’s Triumph General Leclerc
Doyenne du Comice Beurre d’Anjou Docteur Jules Guyot

The variety Passe Crassane is the latest in ripening and the variety stored longest. The major
problem for world pear production is fireblight, which fortunately does not yet exist in
Morocco. Every effort should be made to prevent the introduction of this pest into the
Moroccan industry. As a protective measure, it is illegal to import the Passe Crassane
variety which is very susceptible to fireblight. Most of Moroccan pear production is
confined to high elevations.

3. Low chill pear varieties
Some pear varieties have low chilling requirements and are generally satisfactory for areas

with mild winters. The varieties listed in annex four are adapted to warm climates and are
fireblight-resistant. All have a very low chilling requirement for pear at only 150 hours.

4. General Costs and Returns
Establishment Costs for a hectare: 70,000

Costs of Production for a hectare: 32,000
yield per hectare 30 Tons

8Note: Very late varieties may be sold for higher prices and thus the profit margin will be greater.
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Table 12: Profitability of Fresh and Stored Pear Production

T COST OF COST OF
STORED FRESH PEARS
PEARS

Cost of Production 33,000 32,000 |

Handling/packing/transport 25,650

Losses During Storage 3,300

Storage Cost 22,500

Sales Revenue 148,500 75,000
Profit 64,050 43,000

C. SWEET CHERRY PRODUCTION
The cherry industry is located primarily in the areas around Sefrou, Immouzer, Azrou and

Ain Leuh. Most cherry varieties commercially grown in Morocco have high chilling
requirements and are grown at higher elevations where they will be most productive.

1. Varieties

The main varieties grown commercially in Morocco are:

Burlat Moreau Marmotte Van
Sue Summit Victoria Ulster
Napoleon Stark Hardy Giant Geant d’Hedelfingen

Among these varieties, Burlat is the earliest ripening cultivar and is harvested in mid-May.
Moreau ripens in nearly the same period.

a. Low chilling, early season varieties

There is a need for low chilling varieties in order to expand the area of sweet cherry
production to lower elevations and obtain early production for potential export markets.

Two varieties which should be tested in Morocco are promising because of their earliness,
quality and reduced chilling requirements are the: Precoce Bernard, and the Marvin®Niram.

Other interesting varieties are Stella and Sunburst.

2. Costs and returns

The detailed analysis for these costs is presented in annex 3.
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Estimated establishment costs for a hectare of cherries: 65,000 DH
Estimated production costs for a hectare of cherries: 18,000 DH

Average yield per hectare: 20 T/ha

Table 13: Cherries produced for the Export and Domestic markets.

. TmEMm cosT |
Cost of Production 18,000
Handling/packing/ transport domestic 11,250
Handling/packing/transport export 52,500
Sales export 125,000
sales domestic 60,000

" Profit 103,250 |

The margin profit will depend largely on yield and the portion of the crop that is exported.
However, sweet cherry remains a very profitable crop, even for local market. A grower in
the Azrou area sold 3 hectares of crop on the tree for 320,000 Dh or an average of 106,667
dh/ha. Even with a production cost of 18,000 Dh/ha, and even though harvest cost in this
case is at the expense of the buyer, cherries gave this grower a return of more than 88,000

Dh/ha.
D. PLUM PRODUCTION

1. Industry overview

Moroccan plum production is concentrated in the areas of Chefchaouen, Ouezzane Meknes,
Marrakech and Kenitra. Industry expansion is seen in the Gharb and Khemisset area. Much
of the plum production goes for dried prunes.

2. Varieties

Japanese Plums
The most important Japanese plum (Prunus salicina) varieties grown in Morocco are Santa

Rosa, Methley and Golden Japan. Japanese plum varieties differ considerably in size,
shape, skin color, flesh color, texture, and season of ripening. In addition to these older
Japanese plum varieties, two newer have been introduced and produced commercially.
Blackamber, a large black plum, has gained rapid consumer acceptance. The fruit has a flat
shape, black skin and white flesh which ripens in mid-June in Morocco. Angeleno is a late
plum variety with flat shaped fruit, black skin and ripens in early September.
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Early varieties which may be of interest for Moroccan growers include Red Beaut and
Spring Beaut which may ripen in Morocco in early to mid May. Red Beaut (450 hours)
has red skin and yellow flesh but may be difficult to pollinate.

European Plums
The most important European (Prunus domestica) plum variety in Morocco is Stanley. This

is an excellent variety which well adapted to Moroccan climates. Consistently productive,
this variety is self-fruitful, with large fruit (30 to 40 g), good flesh firmness, dark red purple
skin, yellow flesh, good quality and high soluble solids content. Its high soluble solids,
firmness and physical resistance to handling and transportation make the fruit suitable for

fresh eating and drying.

It appears that the number of Japanese plum varieties in Morocco is very limited and
consists mainly of older varieties. In California there at least 20 plum varieties grown
commercially and at least 30 additional varieties grown on limited acreage. In Morocco
there is a strong need to identify new varieties, especially early red and black varieties with
large size, good color, firm flesh, consistent production and with good shipping

characteristics.

A number of promising genotypes that would be worthy of trial under Moroccan conditions
include:

3.4 81 82 31522 315-24
3. Costs and returns

The detailed analysis for the cost analysis is found in annex 3. The average yield per hectare
is estimated at 15 tons.

Table 14: Return on the investment in a hectare of plums for prunes

| ITEM | COST |

ost of 14,
Production
drying Prunes 15,000
Handling/packing/ 5,000
transport
Sales Revenue 100,000
Profit 66,000
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E. APRICOT PRODUCTION

1. Industry overview

Moroccan apricot production is concentrated in the areas of Marrakech, the El Kelaa area,
Ouarzazate and Berkane. The area of Marrakech and El Kelaa accounts for more than 70%
of Moroccan apricot acreage and production.

2. Varieties

The two major commercial apricot varieties in Morocco are Maoui and Canino. Canino
represents 70 to 80% of all apricot acreage in Morocco and is grown primarily for
processing. Meanwhile, Maoui is grown primarily for fresh consumption,

The dependency of the apricot industry on a single variety has lead to several problems. The
ripening period of this variety is narrow and with all of the production occurring in a short
period of time, the processing plants are overwhelmed, unable to process all of the fruit and

prices drop dramatically. The other problem is that apricots appear in local markets for no
more than 3-4 weeks. There is a need for early, medium and late varieties to lengthen the

season, increase marketing opportunities and to stabilize prices.

Several local apricots (most of which are seedlings) are grown in different areas of Morocco,
especially in oases. In an attempt to lengthen the harvest period of apricots, INRA has
evaluated a number of cultivars which have the potential to extend the season: Hamidi, Del

patriarca, and Royal/Blenheim.

Two low chill apricots developed in California may be worthy of trial in the warmer areas
of Morocco: Mesa #1, and Mesa #2.

Seedling populations of apricots in Morocco may contain interesting ecotypes with good fruit
quality, shipping potential, pest resistance or drought tolerance. A program for the collection

and selection of elite apricot types should lead to the identification of ecotypes that could be
used commercially or in a breeding program for the development of specific traits.

4, Costs and Returns

Establishment Costs 20,000
Average Yield per Hectare: 15 Tons
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Table 15: Profitability of Apricot production for Fresh Domestic Market and Processing

ITEM FRESH PROCESSING

MARKET APRICOTS
APRICOTS

Cost of 11,000 11,000

Production

Handling 4,050 1,050

Sales Revenue 37,500 22,500

Profit 22,450 10,500 |

In addition to the tree fruits, Morocco has several major, traditional products and a few
newer fruit products: grapes, melons, strawberries, fraise des bois, other caneberries.
These products usually offer important advantages over the tree fruits by requiring less time
to mature and become exportable. This allows producers to get in and out of them more
quickly, an element which can have an important impact ofr the effectiveness of the project.

F. GRAPE PRODUCTION

1. Background

The grape industry plays an important social and economic role within the Moroccan fruit
industry. It has already been analyzed quite thoroughly in the Wine Subsector Study® and
is presented in Annex Six. It provides approximately 5.2 million days of employment each
year in production as well as processing. This sector also generates significant revenue
through the exportation of wine. With an acreage of 49,800 ha, grapes occupy about 6.4%
of land planted in fruit. Of the surface area in grape production, 75% is table grapes and
25% in wine grapes.

While wine and table grapes grow in close proximity to one another, they represent two
distinct industries. While both industries depend on the same genus of plant, they utilize
different varieties and employ distinctly different cultural management and training systems.
In Morocco, these products, their uses and their markets are different:

Table Grapes: The table grape is a perishable fresh fruit which has a high added value
and competes with other summer fruits; it is not exported and has no competition from
imports.

Wine Grapes: The wine grape is transformed into an exported industrial product, wine,
an alcoholic beverage with a specific and highly-complex role in the food sector.

Study of the Moroccan Wine Subsector and Recommendations Jor Project
Activities, MAPP- 5, Claude Falgon and Patrick Henri, February, 1994.
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The interaction between these two market segments is minor and limited to the occasional
use of table grapes for wine making purposes. This use is only significant during years when
wine-grape production is insufficient, except in the Doukkala region.

2. Table grape production

The main regions of table grape production are Doukkala, Meknes, Benslimane, Haouz and
Rabat-Sale. In total, these regions contain 73 % of Morocco’s table grape acreage (Table 14).

Table 16. Area (Ha) covered by table grape production by region.

REGION ACREAGE PERCENTAGE
(Ha) %
Doukkala 13,670 37
Meknes 3,800 10
Benslimane 3,500 9
Haouz 3,450 9
Rabat-Sale 2,850 8

Table 17 illustrates the increase in acreage in Morocco’s table grape industry over the past
five years.

Table 17: Changes in Moroccan table grape production
over the last five years.

T YEAR | ACREAGE | PRODUCTION |
(Ha) (T)
1988/89 34,200 1,917
1989/90 36,600 1,570
1990/91 1,850
1991/92 36,700 2,130
1992/93 37,000 1,710

3. Varieties

The main table grape varieties grown commercially in Morocco are summarized in Table 18.
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Table 18. Primary table grape varieties grown in Morocco.

[ VARIETY ACREAGE (Ha) | PERCENTAGE |
Doukkali 16,670 45
Valency 4,460 12
Muscar d’Alexandrie 3,070 8
Abbou 2,330 6
Muscat Italia 1,970 5
Alphonse Lavallee 930 3
Laadari 690 2
Cardinal 560 1.5
Madeleine 420 1

Other varieties cultivated on limited acreage include: Perlette, Sultanine, Dattier de Beyrouth,
King’s Ruby or Ruby Seedless, Flame Seedless, Early Superior, and Superior Seedless.

4. Season of production and Yield

The vast majority of table-grape growing regions are planted in varieties with a season which
ranges from July 15 to September 10. The early or semi-early varieties (before July 15) only
account for 3% of total plantings. Late-maturing varieties are virtually nonexistent.

Table grape production for 1992/93 is estimated to be 1,706 T, while that of the previous
season was about 2,130 T. The difference is largely due to drought. While the national
average yicld went from 62 T/ha to 48 T/ha, in one season, yield remained the same in
irrigated plantings. For the Haouz and Moulouya perimeter areas, the 91/92 yields for
irrigated and nonirrigated vineyards were 165 and 120 T/ha respectively, and 170 and 130
for 1992/93. This again demonstrates the importance of irrigation in the Moroccan fruit

industry.
5. Nursery production

The total number of grape plants produced in 1992/93 is estimated at 1,545,000 (table and
wine) plants, of which 900,000 plants were produced by SO.DE.A.. The region of Meknes
is the primary location cf nursery plant production for grapes. The plants produced on
private nurseries are essentially rooted cuttings, most often taken from pruning wood. The
plants generated from this type of propagation are of poor quality with negative impact on
yield and production quality and plant survival.

6. Cosis and returns

The detailed analysis for this section is found in annex three. The summary of the findings
are:

37
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Estimated cost of establishment of one hectare of grapes: 98,000 DH

Estimated cost of production during first year: 8,000 DH
Estimated cost of production during second & third years: 9,800 DH
Estimated annual cost of production: 26,000 DH
Estimated average yields: 25 T/ha

Table 19: Return to the production of a hectare of table grapes

[ ITEM [ cosT |
Cost of Production

26,000 |
Handling/packing/transport 4,000
omestic Sales 100,000
Profit 70,000 |

G. MELON PRODUCTION

1. Industry overview

Melon production in Morocco is responsive to an export market driven demand. Melons are
one of the fruit crops with the greatest increases in export volume over the past few years.
The classic analysis of windows of opportunity when looking at the US, UK, and French
markets is recommended. The potential to introduce new watermelon varieties, like Jubilee,
Crimson Sweet, Hybrid seedless waternelon and new Cantaloupe varieties, will allow the
melon buyer in Europe to consolidate a gcod base of product. In addition producers have the
opportunity to enter the US and European market during the later part of the season from
October to December.

The melon industry covers approximately 120 ha under green houses and tunnels and another
26,000 ha of open field production (producing over 300,000 tons). The main regions of
greenhouse melon production are the Haouz, Souss-Massa and Doukkala. However, given
the profitability of the crop, its production is being extended to other regions including
Loukkos, Benslimane, Gharb, Moulouya, and even to Meknes. Open field production is also
practiced during the summer months from the Loukkos region to Marrakech but primarily
for the local consumer. Open field production is greatest in the Loukkos and Gharb
regions.

2. Production and Harvesting -
Varieties. The two main greenhouse varieties grown in Morocco are Galia and Dalton (a
slightly netted Charentais with long shelf life). Other varieties Pancha, Alma, Pallas, Rasto,

Polidor. The main open field varieties are Canary and Dalton.

Planting and harvesting. Melons are cultivated under large wood framed or tube green
houses or small tunnels. In the large green houses the melon plant is allowed to climb to
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heights of up to 2-3 meters and with production averaging 60 MT/ha. One area of concern
that was identified is sizing the fruit to the specific market, thus allowing for greater returns.
With the small tunnel, production averages 50 MT/ha. For the small tunnel and open field
production, the common practice of using commercial beehives for pollination needs to be
introduced and/or increased at the level of production. Drip irrigation is preferred to other
methods. In the Souss-Massa area, two crops are harvested each year. For the fall
production, sowing and planting is done in July and early August, and the harvest begins by
the end of October. For winter production, the sowing occurs in November, with planting
in the end of December and harvest beginning early to mid March.

Planting Date. Melons are cultivated under large plastic houses or small tunnels (tunnel
nantais). In the Souss-Massa area, two crops are harvested each year. A fall production
scheme, where sowing and planting is done in early August, and the harvest begins by the
end of October. For winter production, the sowing occurs in November, with planting iz
the end of December and harvest beginning carly to mid Marcl.

To guarantee a melon with no scars, which often result from contact with the plastic and the
exchange of perspiration that normally occurs in the tunnel, a coat of limestone on the plastic
reduces reflection of the sun during the summer months.

Harvest and packing

Harvested melons are brought to the packing house where they are first washed with tap
water and then air dried. Afterward they are manually sized and packed in cardboard boxes
at 4 to 10 melons per box. The predominant sizes are 6 to 7. The average desired size for
melons is 800 g to 1 kg, or 5 to 7 fruits per box. Melons are then put in a cold room at

about 8C then shipped.

The charentais melon cannot be shipped well by truck and has to be shipped by air.
However, Galia melons are shipped by truck without any problem. The main countries to

which melons are exported are England, Germany, Italy, Benelux.

For the melons industry it is imperative that post harvest methods change. The field
temperature should be brought down by using receiving water tanks. After calibration and
packing occurs precooling by forcing cold air, should follow.

3. Costs and returns
The detailed analysis for this section can be found in annex 3.

The estimated establishment costs for a hectare of melons

¢ under greenhouse: 90,000 dh
e under tunnel: 65,000 dh
the estimated costs of productions: 227,500 dh
Estimated Yields: 60 T/ha, of which 35 for export
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Table 20: Return on Greenhouse Melon Production

[ ITEM g COST
Cost of Production 65,000
Handling/packing/ transport 15,000
domestic
Handling/packing/ transport export 87,500
Domestic Sales 52,500
Export Sales 250,000

" Profit 135,000

H. FRAISE DES BOIS: A SUCCESSFUL NICHE MARKET FOR MOROCCAN
EXPORT PRODUCERS

The wood strawberry, Fraise des bois (Fragaria vesca semperflorens [alpine strawberry]),
is the most widely distributed of all of the world’s strawberry species. Cultivated
commercially and consumed in Furope, the fruit are small, soft, and highly aromatic. In
1994, unmet demand in Europe for this fruit was 700 tons. Several Moroccan exporters are

trying to meet this demand and have not.

One exporter who specializes in this crop hopes to meet half of this demand in Europe next
year. They have expanded production from 7 ha in 1993 to 21 ha in 1994 to 50 ha in 1995.
They are growing the variety 'Queen of the Valley’ on raised beds in the same cultural
management system used for strawberry culture in the rest of Morocco. Plants were obtained
from France and from a high elevation nursery in Morocco. Production starts in the last
week of February through August and comes in approximately six week cycles. Plants are
fruited for two years with yields of 7 tons per hectare in the first season and 4-5 tons in the

second year.

Prices are over $7.00 US per kilogram for fresh fruit. Of what is packed, 20% goes into
the highest grade and is frozen in baskets. Another 60% goes in 5 kilogram IQF boxes for
$4.40 US per kilo. The remaining 20% is block frozen for pracessing at $3.00 US per kilo.
The fresh and frozen product is of good quality.

This has been a profitable market. Costs of production are the same as for other strawberry
production in Morocco except for slightly higher harvest expenses as pickers can only pick
about 600 grams per hour of this small and delicate fruit. This is an excellent of a producer
who reacted quickly to a market demand and has done well. Unless demand in Europe for
non-European imports increases, it is likely that as other growers grow this crop that prices
will lower within several years. However, as a small part of a diversified export program,
fraise des bois has continued pcrential.
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1. POTENTIAL FOR PRODUCTION OF CANEBERRIES AND OTHER SMALL
FRUIT CROPS - CANEBERRIES, BLUEBERRIES, AND BUSH FRUITS

Over the years, a number of other small fruit crops have been grown for trial or limited
production. The most promising of this group are caneberry crops, of which there is
significant interest among Moroccan fruit growers.

1. Caneberries

Raspberries and blackberries are different than many other fruit crops and require a different
type of cultural management. They are biennial in growth habit, are subject to a number of
serious disease problems an. the fruit are very perishable. Small scale production of
caneberries as well as a number of small variety trials have been attempted in Morocco and
some of these are ongoing and of significant interest to a number of fruit producers. It is
not known the actual surface area planted to caneberries at present, but with new trials being
planned by some producers, caneberry crops could become another potential export crop
which will serve to add to the diversity of a producer’s product line.

Current Experience with Caneberries

While a number of fruit and vegetable crops are relatively easy for an experienced grower
to move into in Morocco, caneberries are not among the easiest. This has been the case for
a number of producers who have not continued with caneberries after small trials. The
primary reasons given were that they are too difficult to grow, the fruit are perishable, the
export market is already full and a local market does not exist. The past and current
experiences of several producers are summarized as follows:

1. One grower had 0.5 ha trials of both a red raspberry variety and ’Hull’ thornless
blackberry ten years ago. Production was at higher elevation near Oulmes. He felt that
his raspberries could yield the equivalent of 40 T\ha and the blackberries more than that.
He did not continue with caneberries due to an underdeveloped local market which was

flooded just with his own production.

2. Another producer who has experimented with raspberries is growing "Heritage’ and
'Schoeneman’ at high elevation. While he sees some potential in the crop, he feels that
his experience at lower elevation demonstrates the need for altitude and cold. Yields
were acceptable at lower altitude but pest problems were worse. He complainec of a
disease problem which caused cane death in June and resembled symptoms of
Verticillium or Phytophthora. Other pest problems included spider mites, thrips and
mildew. Plants were purchased in France for approximately $0.50 US per plant. Birds
are also a considerable problem and he is considering netting for his small planting.

3. A current trial at low elevation was observed in Kenitra. They are trying three varieties
of caneberries including 'Heritage’, boysenberry, 'Dirksen’, 'Thornfree’ as well as
tayberry. In its second year, 5 ha of "Heritage’ red raspberry was just starting to be
harvested in mid-June. The fruit were of acceptable quality and size, but yields were
low as the summer crop (it is a fallbearing cultivar) was borne on plants that were barely
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1 m in height, making the 2 m trellis wire unnecessary. Plants are spaced 1 mi apart and
are drip irrigated and fertigated. Mites are a problem and weevils were chemically
controlled. The blackberries were grown at spacings of 2 m within the row and 3 m
between rows. Frozen product of boysenberry and red raspberry were sampled and
whilc the boysenberries were very tart, the berry size, integrity and appearance were
good. The potential for a quality IQF caneberry product is high.

4. A new variety trial and nursery project has been started south of Casablanca in
Azemmour. Varieties being trialed include: 'Heritage’, ’Summit’, ’Autumn Bliss’,
'Amity’, ’'Ruby’, 'Willamette’, an unknown California genotype as well as what
appeared to be thz British Columbian variety ’Comox’ or ’Chilcotin’. This producer
found fertigation regime to a critical factor. Since few if any chilling hours would be
satisfied for raspberries at this location, the management plan is to plant in January, crop
in June, crop in September and then dig root material for two months of cold storage
prior to planting again in January. Given the unusual cultural strategy and high pH (8.3
adjusted to 7.8) of the soil, the plants were vigorous and fairly productive. Fruit size
and quality were surprisingly good. Many growers are interested in this planting and
thus it will be expanded next season in order to expand nursery production potential.

Market potential.

The export potential of caneberries is a mixed picture. There are currently some
narrow early and late windows of opportunity left in the European market for fresh
caneberries. Competition from France, Poland and Chile is very high and production within
Europe is considerable.

Fresh market. Fresh caneberry prices on the 1994 European market were good. Early in
the season, during the third week of March, Chilean raspberries received 90 French
francs\kg while Spanish fruit received 110 francs\kg. Later in the season, Spanish raspberries
were priced at 60-80 French francs and French raspberries at 80-90 francs\kg during the
second week of May. During the first week of May, fruit can sell for 109-110 francs\kg.
After northern France finishes harvest, Polisk production comes on line with the rest of the
world’s summer crop, and prices fall. One opportunity with blackberries may be in
February, when Chilean fruit was alone on the market this year in the middle of the month
and sold for 110-120 francs\kg.

Processing market. While the frozen red raspberry market is currently somewhat favorable,
it is certain that this market will become less profitable again within several vears. Reasons
for this include reduced future processing demand due to high prices in 1593-94, industry
expansion in the Pacific Northwest of the United States and elsewhere, and the eventual
return of Bosnia, the world’s former leading producer, back into the world market. While
caneberries would make a good choice for some producers as part of a diversified product
line, it would be unwise to build an industry around current production windows for world
fresh fruit production, and certainly not with strong reliance on the v orld processing market.
In addition, neither should be attempted without some development of a local market for
these products within Morocco.
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Potential for Caneberry Crop development in Morocco.

Trials of a wide range of varieties should continue at both low and high elevations. Due
to a general lack of information for questions of environmental biology in Rubus, it is
unknown as to what the potential for harvest date manipulation is by genetic and cultural
means. It is likely that the summer and fall crops could both be broadened into periods of
higher demand. At low elevations, red raspberry cultivars adapted to the southeastern United
States should also be tried, and, in general, it is imperative that more cultivars from British
Columbia be planted in a range of locations for fresh fruit trials. These cultivars produce
large, beautiful fruit and have been slow to be adopted in the Pacific Northwest of the United
States as the market there is 95-98% for processed fruit. In addition, a range of blackberries
should be planted in trial, with varieties adapted to the southern United States (Arkansas

varieties) being of particular interest.
2. Potential for Other Smali Fruits in Morocco

A wide range of other small fruits are possible and some are being tried currently.

Blueberries observed at low elevation were doing very poorly, likely due to the combination
of high pH (blueberries are acid-loving), low chilling, low soil organic matter and warm
temperatures. There are areas of high elevation (Oulmes) that have upland soils with lower
pH and high organic matter which could support highbush blueberries. 1t is possible that
some of the low-chill southern highbush (Florida) and rabbitcye blueberry cultivars adapted
to the southeastern United States could perform acceptably in the coastal piedmonis.

Bush Fruits such as currants and gooseberries also have enough limited potential to plant
small trials, particularly at higher elevations. A low elevation, a coastal planting of bush
fruits was not performing acceptably. Potential markets are unclear and require further study
prior to any serious trials of these crops with limited markets.
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IV. EXPORT MARKETS FOR MOROCCAN FRUIT PRODUCTS.

A. OVERVIEW OF MOROCCAN EXPORTS
Moroccan exports of fresh fruits other than citrus have traditionally been quite limited. The

table below provides the statistics for these exports over the last three years, revealing that
two products have recently begun to rapidly expand.

Table 21: Moroccan Fresh Fruit Exports 1991-1994

PRODUCT 1991/92 1992/93 1993/94
MELONS 2,635 5,165 7,785
STRAWBERRIES 995 5,152 6,967
PEACHES 339 729 835

_AERICOTS 143 402 165
NECTARINES 24 253 300
CHERRIES 4 - -
FIGS 13 ’ 2 - |
TOTAL 4,153 I 11,677 l 16,061

Source: EACCE

Clearly melons and strawberries have dominated the exports, both focusing on the early
season market. Their increase has been extremely rapid, reflecting the dynamic nature of
the large fresh fruit exporters'® who have been responsible for the melon exports. The
majority of the fresh strawberry exports have originated from the North, between Larache
and Kenitra, driven by Spanish investors.

B, MAJOR POTENTIAL MARKETS FOR MOROCCAN PRODUCT

The potential markets for Moroccan products are qualified primarily by purchasing power
and affordable access (transport) within the conditions specified by the crops. Given the
quantities of export which the Moroccans can usually develop, viable long term market
opportunities must be able to consume large quantities of the products. Transport is and will

%see the Early Fresh Vegetable Subsector Study, January 1994, for more discussion
of this subjzct.
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be a major limiting factor in expanding Moroccan export of fresh product. The highly
perishable nature of most fresh fruits means that rapid delivery and maintaining the cold
chain are imperative.
principal target markets for the produc's covered in this study.

These two factors combine to make the European Countries the

This section will review the principal European markets for each of the products,

Table 22: EUROPEAN UNION IMPORTS OF THE SEVEN FRUITS IN 1992

(in tons)
STRAWBERRY| PEACHES | MELONS | RASPBERRY| GRAPES | APRICOTS | CHERRIES
WORLD 209,407 607,352 273,075 14,021 880,516 84,148 106,292
INTRA EC 185,361 590,511 194,207 3,256 086,395 79,249 53,431
EXTRA 24,046 16,841 78,871 10,765 194,121 4,899 52,861
EC

Source: Eurostat

1. Strawberries

European imports of strawberries dropped in 1992 and 1993, reflecting the recession in
Europe.

Table 23: European Union strawberry imports(tons)

1990 1991 1992 1993

(October)

Intra U.E 171,161 190,621 185,362 165,176
Extra U.E 24,589 37,343 24.076 22,314
Imports, Total 195,750 227.964 209,438 187,490

a. Suppliers.
As is clear from the table above, the E.U. supplies most of the strawberries it consumes.
Spain remains the major supplier of strawberries from within the E.U., accounting for nearly
50% of total imports, followed by Italy. From outside the EC, Poland kas been an important
supplier, followed by Israel and now Morocco.

b. Consumers

Germany is the major importing country for strawberries in the E.U. accounting for nearly
half of total imports, on average. Spain and Italy are its major suppliers.
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France receives about 50,000, getting 90 % from Spain. The United Kingdom is third on
the list with 20,000 tons followed by Holland. Both of these countries are supplied frorn
NUMErous SOUrces.

c. Major Opportunities

Strawberries are Morocco’s most rapidly increasing fresh fruit export, as noted in chapter
2. There are still many opportunities for Morocco to continue to increase its exports.

Table 24: Optimal Strawberry Exports

(in FF/kg)
STRAWBERRY | JAN. I MAR | APRIL | MAY
e R N
FRANCE 24,00 | 18,00 | 11,00
RFA 24,00 | 18,50 12,50
U.K. 24,00 | 18,00 | 12,50 9,50

While Moroccan exporters ¢ :e getting their first production in January, there is a very strong
market for the product even earlier if they can have sufficient production to fill up a truck.
According to the Eurostat figures, Moroccan exports in January were only 64 tons in 1993,
barely four truck loads.

The French and German markets are the strongest potential ones, and they prefer the
Chandler and Osso Grande varieties.

2. Peaches and Nectarines

This is a very large category, but with only limited imports from outside the EU.

Table 25: European Union Peach Imports (tons)

1990 1991 1992 1993

(October)

Intra U.E 560,062 537,773 590,558 329,372
Extra U.E 11,386 14,137 16,837 7.084
Imports, Total 571,448 551,910 607,395 336,456
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a. Consumers

Germany is the largest consumer of Peaches in the E.U., with about 340,000 tons in 1992
(56% of total EU imports), compared to the United Kingdom’s 98,000 tons (16%) and

France's 53,000 tons (9 %).

Consumption is highest during May and early June ‘when the production is present. Early
(April and earlier) and late (Late June) varieties will capture the highest prices.

b. Suppliers

The main suppliers of peaches and nectarines to the E.U. are its member states, Spain Italy,
and Greece. Their production comes or: line beginning in April, but the major exports start
in May. Italy is the dominant supplier to Germany and the U.K., while Spain captures 75
% of the French import market. Greece is the second largest supplier to the E.U. with most

of it going to Germany.

From outside the E.U., Chili is the dominant exporter during the peak price months of
January - April, but we see in the chart in annex nine, that South Africa also captures very
high peach prices during January - February (2-3.2 ecu/kg= 15-22 ff/kg).

Morocco's exports have been minimal, but are gradually increasing to Europe. Their exports
have only been on the market in April and May at about 10 ff/kg. Moroccan exports appear
on the Hamburg wholesale market statistics (see chart below) in the first week of May,
selling for the equivalent of 2.2 ecu/kg (15 ff/kg)

Nectarine prices behave comparably to peach prices. The chart in annex 12 shows that Chile
dominates the German wholesale market in the early months, December until April with
prices mostly in the 2-2.7 ecu/kg range, but way up at nearly 4 ecu/kg during the holiday
season in December. But the early Spanich nectarines, which reached the German market
at the end of May, captured the highest regular season price, just over 3 ecu/kg.

c. Major Opportunities for Morocco:

Morocco produces a quatty product, but needs to arrive on the market as early as possible,
preferably before the ri:x:ith of May. The following countries and months are the most
propitious markets for Moroccan peaches.

Table 26: Optimal Peach Exporting Periods and Markets

(in FF/kg)

" PEACHES APRIL | MAY | JUNE
FRANCE 10,00 10,00 | 11,50
GERMANY 10,00 | 7-10,00
U.K. 10,00 | 11,00
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source: Eurostat

It is clear that France and the U.K. are the two best markets in terms of average prices. The
varieties Spring Crest and May Crest are the two most popularly consumed varieties across

Europe.

Saudi Arabia and the Gulf States are a viable market for Moroccan exports since Morocco
is producing after this region’s main supplier, the Middle East, stops.

3. Melons

Over 75 percent of all melons which are traded in the E.U. come from within the Union.
Imports have increased marginally over the past four years.

Table 27: European Union imports of melons (tons)

1990 1991 1992 1993

(October)

Intra U.E 187,350 227,936 194,380 204,879
Extra U.E 49,533 67,644 78,931 66,064
Imports, Total 236,883 295,580 273311 270,943

a. Consumers

The major melon importing country in the E.U. is the United Kingdom, with 99,000 tons
in 1992, followed by Germany and Holland with about 46,000 and France with 31,000 tons.
Despite France’s smaller consumption, it pays 50 % more per kg for the melons it consumes
than the other major consumers.

Imports are at their highest from May through September, the months when Spain is at its
peak. Prices remain good in May, but then drop well below 1 ECU/kg in June-Sept. Prices
paid are highest from February - April (See chart in annex 12).

b. Suppliers

Brazil is the earliest supplier on the market, present from January through April . In April,
however, they begin to get competition from Spain and Israel. Brazil’s prices are never very
high, due to their overall lower quality, and the European production captures much higher
prices when it comes on lin in April.

Moroccan production arrives in the markets in April also, capturing prices equivalent to the
European exporters.

Spain is the largest overall supplier, with 133,000 tons in 1992, accounting for 50% of U.K.
imports and 80 % of French imports.
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c. Opportunities

There are tremendous opportunites for melons from Morocco. It has already increased more
rapidly than any other product in recent years. From a perspective of price/country, the
following table presents the major opportunities.

Table 28: Optimal Markets and Periods for Melon Exports
(in FF/kg)

MELON IMARS AVRIL | MAI
—— |

FRANCE 9,00 11,00 8,00 - 9,50
RFA 8,00 11,00 8.50
ROY. UNI 7,00 10,00 9,00

While the U.K. pays the lowest overall prices, they also have the greatest capacity for
import, and therefore offer an important target market. Meanwhile, France offers the highest

prices.

The preferred varieties are the Gallia melons for the U.K. and the Charentais melons for
France.

A second important opportunity exists for melons between October and December in Europe.

This is after South America has stopped producing. As controlled atmosphere transport
improves, there will also be additional market opportunities in the U.S. and Canada during

these months.
4. Apricots
While Morocco is an important producer of Apricots for processing, it exports very few fresh

apricots. Meanwhile, E.U. consumption of Apricots has been increasing steadily

Table 29: Euuropean Union imports of apricots

1990 1991 1992 1993

(October)

Intra U.E 51,780 68,424 79,255 63,647
Extra U.E 2,207 4.845 4.908 2472
Imports, Total 56,987 73,269 84.163 66,119
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a. Consumers

Apricots are only on the market for five months a year. Germany imported about 50 % of
the E.U.’s total 85,000 in 1992 (43,000 tons). France imports from Spain at the beginning
of the season, before it becomes an important supplier in July and August. Italy is also an

important importer.

b. Suppliers

South Africa is the major supplier during the early months of the year (December -
February), capturing good prices (2-3 ecu/kg according to Eurostat, but only 1.5-2 according
to Hamburg wholesale market tigures). Spain then follows with major supplies in May and
June. France was the largest overall supplier in 1992, reaching 40% of total supply, with
exports over a long period due to good varietal diversity. ~Greece and Italy arrive on the
market at about the same time as France (June) but peter out by July, while France maintains
a strong presence into August and September with prices hovering about 1 ecu/kg. Due to
proximity considerations, Greece is an important supplier of the German Market.

c. Opportunities

Even though there are imports during the first five months of the year, Morocco only comes
on line in May. The main markets with the best prices which fit Morocco’s production
schedule are presented in the table below with prices in French Francs:

Table 30: Optimal Periods and Markets for Apricot Exports
(in FF/kg)

APRICOT _JAPRIL |MAY JUNE
—_ 1 |

FRANCE 10,00 | 11,00
GERMANY 10,00 | 9,00
U.K. 12,00 | 9,00

In May and June, France is the best target market in terms of price. Germany pays less, but
absorbs important quantities. There is an important opportunity for increasing the value
added to apricots through good marketing techniques.

The preferred varieties on the French market are the Orangered, Bebeco, and Jumbo Cot.
5. Grapes
While Morocco exports virtually no grapes, there is an important market for them in the

E.U. In fact, with 39 % of imports coming from extra-EU markets, this is a very large
potential market for exporting countries outside of the E.U.
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Table 31: European Union imports of grapes (tons)

1990 1991 1992 1993

(October)

Intra U.E 583,000 668,121 700,897 261,581
Extra U.E 160,197 171,806 195.690 222,502
Imports, Total 743,197 839,927 896,587 484,083

a. Suppliers

Italy is the dominant supplier from within the E.U. accounting for over 45 % of all imports,
including 65 % of French imports and 55 % of German imports.

The Chart in Annex 12 presents the timing and pricing of the Chilean exports to Covent
Garden and Hamburg, as well as the South African exports to Hamburg and the Greek
exports to Covent garden. What stands out in this figure is that the South African grapes
command prices which are 25% higher than the Chilean grapes in the Hamburg Market.
Greece also stands out as the end of season supplier to Covent Garden, with prices doubling

as the holiday season approaches.

In terms of timing, Spain remains an important competitor for Morocco, with its main
production arriving in July. Greek production parallels the Italian production and is exported

primarily to Germany.

Chile is the principal extra - E.U. supplier, capturing much of the early market, along with
some production from South Africa for the early saeson. Holland accounts for a large
amount of the off-season supply, primarily re-exported Chilean product

b. Consumers

The dominant consumer of imported product is Germany with about 400,000 tons in 1992,
followed by France with 157,000 tons, and 130,000 tons for the U.K. While the German
and French markets are dominated by Italian product, the U.K. imports from a variety of

suppliers - Greece, Holland, Spain, and Italy.
c. Major Opportunities

Realistic export opportunities exist for the month of July under current growing conditions,
though there are producers with varieties which can come on the market in June.
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Table 32: Optimal Periods and Markets For Grape Exports

(in FF/kg)
GRAPES JULY
—_— e
FRANCE 6,50
GERMANY 6,50
U.K. 7,50

The U.K. offers the highest prices for product, largely because of the specifity of their orders
for the large supermarkets.

6. Cherries

Cherries are an important product for export to the E.U. since extra-E.U. imports account
for nearly 50 % of total imports in fairly large quantities.

Table 33: European union imports of cherries (tons)

1990 1991 1992 1993

(October)

Intra U.E 40,311 38,010 48,670 31,104
Extra U.E 24,937 54.403 46.103 27.092
Imports, Total 65,248 92.413 94,773 58,196

a. Suppliers

Hungary was the no. 1 supplier of cherries to the E.U. market with 23,000 tons in 1992,
coming primarily during June and July. France, habitually the leading supplier, was second
with nearly 11,000 tons in 1992, beginning mainly in May. Italy is the second major E.U.
supplier coming on the market in June {3,000 tons total export), along with Greece (7,300
tons total export).

The extra E.U. suppliers are habitually led by Poland (7,000 tons in 1992, 1993, and 10,000
tons 1991) and Hungary (18,000 tons in 1991, 23,000 tons in 1992, 6,000 tons in 1993).

France dominates the early season, with about 50 % of the May imports.
Cherries are the only fruit where the U.S. maintains a presence in the E.U., exporting about

3,500 tons (3.5 % of total traded cherries). The exports are greatest in July, with some
encroachment on June and May, and some spillover into August.
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b. Consumers

Germany is the number one consumer of imported cherries (49,000 tons in 1992), followed
by Holland (23,000 tons), Belgium (10,000 tons) and the U.K (9,000 tons).

c. Major opportunities

The internal Moroccan market will probably remain the best over all market for Moroccan
product, however, the best times of year to export are April (if one can get production) and
May, which are the months preceding the major E.U. production.

Table 34: Optimal Periods and Markets for Cherry Exports
(in FF/kg)

CHERRIES MAY | JUNE JULY I

— |
FRANCE 10,00 | 6,00 5,00
GERMANY 10,00 | 13,00 8,00

U.K. 8,50 |9-11,00

Morocco does not traditionally export many cherries, but there are interesting opportunities
if it can get its production up and if it can get on the market early. It will always face
important competition from the E.U. producers. :

The preferred variety is the Tragana.

7. Raspberries

Raspberries are imported in relatively small quantities, but they are a very high value crop
making them extremely interesting to Moroccan exporters.

Table 35: European union imports of raspberries (tons)

1990 1991 1992 1993

(October)

Intra U.E 2,497 2,555 3,256 2,325
Extra U.E 9,928 9.401 8.306 14,118
Imports, Total 12,425 11,956 11,562 16.443

a. Suppliers

Traditionally the main supplier of raspberries has been Eastern European countries: Poland
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(dominant), Hungary, and Roumania. However, there has been a recent drop off from
Hungary and Roumania. Despite their dominant position in terms of supply, the Poles

consistently capture the weakest prices.

Within the E.U., the main supplier has been Germany (most likely re-exported Polish
product) and Holland. Chile is on the market from December through May, capturing
average import prices from 10-15 ECU/kg (60-90 FF), with product wholeselling at 15-25

ecu/kg.

The U.S. is a late season supplier of about 150 tons/year (mostly in October), but continues
to be on the market through November when it captures its highest prices (reaching 20
ecu/kg in the Hamburg wholesale market).

As the figure in annex 12 shows, the U.K supplies some raspberries to its own market, but
the quality is poor so they capture a very low price.

b. Consumers

July is the peak month for consumption (when the Polish exports are greatest), though there
is supply the year round.

c. Major Opportunities

There are important opportunities for earning money with fresh raspberry exports as is
evident in the table below. The best markets are clearly France and the U.K. The German
market imports lots of cheap product from Poland, bringing down their overall price, but
they pay much higher prices for higher quality product. The competition from the Eastern
European countries is stiff, however, and they will consistently try to undercut our prices.

Table 36: Optimal Periods and Markets for Raspberry Exports
(in FF/kg)

RASPBERRY | JAN. FEB. | MAR | APRIL

FRANCE 70,00 | 49,00 | 59,00
RFA 20,00 29,00 | 28,00 | 64,00
U. K. 65,00 | 57,00 | 54,00

C. QUALITATIVE CRITERIA PER MARKET

The table on the following page summarizes the qualitative elements surrounding packaging,
coloration, size and shape of fresh fruit imports into the EU. These qualitative elements need
to be respected if Moroccans are going to capture any sizeable portion of the market.This
table includes: the origin; country; variety, aspect; packaging and packing for the various
products.
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TABLE 37:

QUALITATIVE CRITERIA DEPENDING ON MARKETS

COUNTRY PRODUCT ASPECT COLOR SIZING PACKING ACCESS T. PACKAGING WEIGHT. NB.C
PACKET
VARIETIES SHAPE
FRANCE PEACHES SILVERY ROUND RED AA/A/B LITE ALV/STI WOOD 4 160
FGR PEACHES SP. CREST ROUND RED AA/A/B LITE ALV/STI WOOD 4 160
HOLLAND | PEACHES MAY.CREST ROUND RED AA/A/B LITE ALV/STI WOOD/CAR 5 160/2
UK PEACHES ELSANTA ROUND RED AA/A/BC LITE ALV/STI WOOD/CAR 56F 70
FRANCE APRICNODTS O'RANGERED OBLONG ORANGE 40/45 LITE/BULK ALV/STI wWOOD 6a7 88/15¢
FRG APRICOTS BEBECO OBLONG ORANGE | 50/55 BULK WOOD 5 200/2
HOLLAND | APRICOTS BEBECO OBLONG ORANGE | 50/55 BULK WOOD 5 200/2
UK APRICOTS JUMBO COT OBLONG ORANGE | 45/50 BULK wWOOD 5 200/2
FRANCE STRAWBERRIES CHANDLER OBLONG RED BARQ WOOD/CART 5 110/1
FRG STRAWBERRIES } DOUGLAS OBLONG RED BARQ/WOOD WOOD/CATR 5 110/1
HOLLAND | STRAWBERRIES | ELSANTE OBLONG RED BARQ/CART WOOD/CART 5 110/1
UK STRAWBERRIES | CHANDLER OBLONG RED BARQ/CART WOOD/CART 5 110/1
FRANCE RASPBERRRIS JONG.V.T. ROUND RED BULK WOOD 4 200
FRG RASPBERRIES JONG.V.T. ROUND RED BULK wWOO0OD 4 200
HOLLAND | RAPSBERRIES JONG.V.T. ROUND RED BULK WOO0D 4 200
UK RASPBERRIES JONG.V.T. ROUND RED BULK WOOD 4 200
FRANCE GRAPES ITALIA ROUND N/B BULK ALV/PAP CARTON 5 150/1
FRG GRAPES BARLINKA ROUND N/B BULK ALV/PAP CARTON 5 150/1
HOLLAND | GRAPES LAVALLR ROUND N/B BULK ALV/PAP CARTON 6 150/1
UK GRAPES PERLETTE ROUND B BULK ALV/PAP wWOOD 5 150/1
FRANCE MELON CHARANT ROUND YELLOW | 5/6/7/12 LITE/PED ALV/STi CART/POLYLINR }{ 15 56/72
FRG MELON GALIA ROUND YELLOW | 5/6/7/13 LITE/PED ALV/STIC WOOD 5 140/1
HOLLAND | MELON GALIA ROUND YELLOW | 5/6/7/14 LITE/PED ALV/STIC wWOUD 5 140/1
UK MELON GALIA ROUND YELLOW | 6/9 LITE ALV/PAP CART 5 140/1
FRANCE CHERRY TRAGANA ROUND RED 20 BULK WOOD 4 128/1
FRG CHERRY TRAGANA ROUND RED 20 BULK WOOD 4 128/1
HOLLAND j CHERRY TRAGANA ROUND RED 20 BULK WOOD 4 128/1
UK CHERRY PICO NEGRO ROUND RED 20 BULK COMPLEX | WOOD 4 128/1
Code:

\J~

\
f\\

~

Fresh Fruit Subsector Study, March 16, 1995

LITE = arranged in rows; ALV = paper wrapper; STI = sticker; PED = stem, PAP = paper; BARQ = tray.



C. DISTRIBUTION CHANNELS, BY COUNTRY: BELGIUM - HOLLAND THE
U.K. - GERMANY - FRANCE

1. Belgium

Most fresh fruit and vegetable importers are located in Brussels and Antwerp. The product
is imported either via sea to Antwerp or by plane to Brussels. There is also an important
import by truck from Paris (Rungis) or from Rotterdam, coming fromn the main wholesale

markets.

"BELGIAN DIS TRIBUTION

NETWORKS -
MULTIPLE
OUTLET
™ compANIES
" MULTIPLE
P AISLE STORES
|| CENTRAL | g/ COOPERATIVE
- BUYING OFFICES STORES
PRODUCER I IMPORTER WHOLESALER
" VOLUNTARY VOLUNTARY |
> | PURCHASING frrmmem CHAIN
GROUPS S, ORES
" CASHAND
T cARRES |—————»[INDEPENDENT
STORES
p{ FOOD
SERVICE

Figure 5 Belgian Distribution Networks

Most imports are bought on a commission basis, which amounts to 8-10 % of the sales price,
depending on the product and its volume.

Because of the limited size of the market, very few companies handle off season imports of
fresh fruits and vegetables. Those which do are based in Brussels, home of the major

Belgian wholesale market.

a. Types of operators and their roles

The channel from the producer to the consumer has at the most six steps, as shown in figure
no. 5:
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e Wholesellers and impoiters

o Importer sells directly to link 4 or 5, without passing by the wholeseller;
. The grower sells directly to link 3, 4, or 5, skipping the importer/wholeseller. This
is often the case going through central purchasing ofiices for the large chains who can

negotiate direct imports given their size;

o Links 2 and 3 can split apart to the national wholeseller and a local wholeseller.

2. Holland

a. Overal] environment

Dutch importers are located across the country, notably in the main auctions, or near the

main wholesale markets.

VEGETABLES IN THE NETHERLANDS
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DISTFIIBUT]ON OF FRESH.FRUITS AND: ?5_.;
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Consumer
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Re-Expor
l \{
Exporter [ . Imporers
Weslern Europe

Figure 6 Dutch Distribution channels
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All the same, Dutch imports of fresh fruits and vegetables are concentrated around Rotterdam
due to the port activity and the auction of Barendrecht several kilometers south. Offices and
warehouses are built near the port of Rotterdam, to optimize the transfer and distribution of
the merchandize. Other important auction for importers are BLEISWIJK,

GROETENVEILING, AND WESTLAND.

The CITRUS AUCTION is located near the fruit terminal of the port. This is the initiative
of a group of importers, including the largest Dutch importer: VELLEMAN ET TAS. The
auction runs twice a week, with product from the five importers. Several hundred buyers
participate, including ccmmission agents, importers, exporters, and wholesellers.

Imports of off-season products works on the overseas import schedule. The
wholeseller/importer usually works on consignment and takes 8-10 % commission, depending
on the product, the quantities, the quality, the frequency of shipments, and the nature of the
services rendered. Off-season fruits and vegetables, often expensive, highly perishable and
imported in small quantities are rarely sold at auction, which is reserved for the bulk

commcdities.

b. Distribution Channels

A total of 770 wholesale companies are in the fruit and vegetable trade, housed primarily in
four wholesale markets: Amsterdam, Rotterdamn, The Hague, and Haarlem. The wholesaler
sources dutch produce at the auction or get imports from the more than 100 importers and
the import auction which takes place at the Rotterdam Fruit Exchange on Mondays and

Wednesdays.

A network of 35 auctions, integrated by instant electronic information, is at the service of
grower associations for clearing the product. Small quantities of vegetables are bought from
growers on a contract basis.

One group of importers specialize in the import and re-export of produce (which effectively
become transit shipments).

3. The United Kingdom

a. The different operators.

There are two different kinds of enterprises which dominate the fresh fruit marketing in the
U.K.: private British companies, and the Marketing Boards. We will focus on the private
companies in our discussion below.

Percentages are expressed as a part of total fruit and vegetable imports.
The pure importers. Their only activity is to import. Roughly 32 % of all merchandise
passes by them. Most are located near London, often in a wholesale market. They usually

have one office relying on telephone arid fax. Their contacts overseas are made directly with
the growers or with exporters. These importers rarely have any capacity to cold storage and
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Figure 7 British Private Channels of Fresh Fruit Distribution

usually rely on subcontractors for transport. With u light and adaptable structure and few
employees their operating costs are low.

These importers, depending on the importance of their company, supply the packers, 2 to 4
chains of supermarkets, and a collection of 15-20 wholesellers.

Supplying supermarkets with which they work on an established schedule leads them to
create longstanding relationships with their suppliers. They often become partner like in the
operations.

In the U.K., the supermarkets are especially demanding and the quality of the service which
the importers must provide is often determined by the quality of the product they supply.
Wholesellers are also demanding, but not as much as the supermarket chains.

Purchases by importers are usually fixed price when they are supplying the supermarkets,
but the supply for wholesellers often leads them to fix the price upon arrival of the

merchandise or do the accounts after sale by the wholeseller.

Wholesellers on the market. There are 38 wholesale markets and 900-1000 wholesellers.
They represent about 15 % of the import activity and are divided into three categories:
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L small groups without import
J small groups with imports
L subsidiaries of larger groupes

Full Service Wholesellers. These represent about 50 % of all imports. The majority of
these operators tend to handle all steps in distribution. However we can distinguish:

o the large groups;
. medium sized companies;
° small independent firms

Other Wholesellers. This includes the czsh and carry’s (multi-product firms which are
primarily food based).

The agents. At import, the agents are few and their activities limited. The most dynamic
ones have become importers.

Large growers. These work independently or are grouped in cooperatives. They import in
the off-season or during the regular season if they need greater quantity or quality of product
for the supermarket clients.

The pre-packagers are specialized in the packaging of fruits and vegetables which they buy
in bulk. These are either subsidiaries of important complete service importers or of large
growers. They evolve towards the activities of a complete service wholeseller.

GERMANY

All fruits and vegetables grown or imported into Germany use the following distribution
channels:

° Integrated trade or consumer cooperatives (channel one);
. Independent importers and wholesalers (channel two); and
e Associated businesses, such as retail cooperatives (channel three)

The normal distribution channels for off-season products are diagrammed in figure 8.

The importers are primarily located in Hamburg, Bremen, Cologne, Frankfurt, Stuttgart, and
Munich. They receive their products on consignment and take a commission ranging from
8-10 % of the sales price, depending on the quantity and quality of the products which are
handled and the frequency of shipments. The importers supply the cooperatives, companies
with numerous branches and the semi-wholesalers of therr city via central depots.

We estimate that 40 percent of the fruit and vegetables sold at retail pass through the

associated businesses, 30 percent through the integrated businesses, and 30 percent throught
the independent retailers and food service.
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Most of the off season products coming by sea to Germany pass through Rotterdam,
Bremerhaven or Hamburg. Products arriving by air come te Franfurt, Cologne, and Munich.
Merchandise coming from Europe usually arrive by road.

GERMAN
DISTRIBUTION
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Integrated Trade - importers - - Businesses ;.

Figure 8 German Distribution Channels for Fresh Fruit

FRANCE :

The normal structure of fruit and vegetable distribution imported into France is diagrammed
below. We estimate that 52 percent of the total fresh fruit and vegetable imports are sold
in supermarkets or hypermarkets and continue to increase. Food service is another very
important consumer of fresh produce.

In France, most importers of fruits and vegetables are also wholesalers, meaning that they
supply secondary wholesalers and sell directly to supermarkets and hypermarkets. In
general, the central purchasing agents for the supermarkets do not import directly.

Aside from a few large companies, the sales networks of the importer/wholesalers usually
only cover the region where they are located.

It is estimated that 80-90 percent of the off season fresh fruits and vegeiables which are
imported into Europe are sold on commission and France exemplifies this rule. Few
importers are disposed to run the risks associated with perishable products, without the
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certainty that contractual relationships concerning quantity, quality, and delivery times will
be respected. On the other hand, all problems with merchandise dellvered to the importers

clients are the importers’ responsibility.

The commission also runs 8-10 percent, as in most other countries.
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Figure 9 French Distribution Channels

E. SAUDI ARABIAN MARKET

Jaudi Arabia is potentially a good market for fresh fruit exports from Morocco. It imports
large quantities of products which Morocco produces and offers a good opportunity for
export development. This market is fairly demanding in terms of quality, taking into account
the high style of the Saudi consumers. All the same, there are also a number of emigrant
workers who are less exacting in terms of quality.

Saudi Arabia has developed special relations with its neighboring countries and gives them
the preferential access, even though the quality of the products ard their presentation might
not be as good. Its major trading partners for fresh fruits are Lebanon, Syria and Turkey,
though Chile and other more distant countries are also important suppliers of specific
products.
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Table 38: Saudi Imports in 1991
(latest official trade statistics, one dollar = 4 rials)

PRODUCTS QUANTITY VALUE OF ORIGIN AND
IMPORTED IMPORTS (0600 PERIODS
(tons) of Rials)

Grapes 30,000 USA (Sept - Oct),
Chile (Oct. - Mar),
Lebanon (Jul -
August), India (April
- June), South Africa

Raspberries 45 411 | Spain

Fresh Plums 13,000 19,172 | Lebanon, Turkey,
Chile, Swaziland

Melons 23,000 38,085 | Lebanon, Egypt,
Pakistan

Apricots 5,000 8,866 | Lebanon, Turkey,

Cherries 27,000 54,167 | Chile, Lebanon

Strawberries 1,000 4,903 | Spain i

Peaches 9,500 13,659 | Lebanon, Turkey

Source: Saudi Central Department of Statistics
Moroccan exports to the Saudi Market have been quite limited to date, but in 1991 included
some apricots (70 tons) ard fresh plums, and more recently some grapes, strawberries, and
peaches. Saudi Arabia and the Gulf States present an excellent opportunity for exporting
apricots and peaches, since Moroccan production comes after the Middle Eastern production

has finished.

Customs duties into the Saudi market are roughly 12 percent for most fresh products.

Given the current policy environment in Saudi Arabia which is focusing on reducing
infrastructure expenditures and which will lead to reduced production of agricultural
products, which will lead to an increase in imports to meet existing demand.

Acces to the Saudi Market is best achieved through the Royal Saudi Air flights which provide

very interesting freight prices, on the backhaul portion of their passenger flights. A more
in depth study of the market could be beneficial.

Fresh Fruit Subsector Study, March 16, 1995 ] 63



V. INSTITUTIONAL INFRASTRUCTURE IN MOROCCO RELATED
TO FRUIT CROP PRODUCTION

A. RESEARCH, TEACHING, EXTENSION AND PRODUCTION

Horticultural research, and thus fruit research, teaching, and extension activities have been
developed after the French mode] rather than that used in the United States. As a result,
there are three organizations that are involved with fruit research, extension and teaching.
In addition there are a few producer organizations which can interfacewith these researchers

to put their findings into application.
1. The Government Institutions
Tke Institut Agronomique et Vétérinaire Hassan I1

University-level education in horticulture is carried out by the Institut Agronomique et
Vétérinaire Hassan II (I.A.V), the main campus of which is located at Rabat. The IAV
Hassan II is an institutional complex of agricultural higher education, research aad
development which has made outstanding progress to become an institution of unique quality
in the developing world. Horticultural programs are presently divided ainong two locations
in Rabat (main campus) and Agadir, the second campus of IAV Hassan II. The Complex
Horticole d’Agadir includes a department of horticulture, a department of soil sciences and
a plant protection section (plant pathology, entomology, and zoology). A new department
(four staff members) also exists in the Ecole Nationale d’Agriculture (E.N.A).

The IAV Hassan II is heavily involved in research, but not only within the department of
Horticulutre at Rabat and Agadir, but also with other departments working with related
aspects of fruit production, protection, storage, processing, shipping and marketing. In
addition to the Department of Horticulture, a number of other departments (most located at
the main campus in Rabat and some in Agadir) are involved in research on various
subdisciplines of fruit crop production. Among these departments are faculty specializing
in plant pathology, entomology and zoology, civil engineering, mechanical engineering, food
science and food technology, soil sciences, and agricultural economics.

The IAV is equipped with laboratories for water, soil and plant analysis. The analyses are
used to better help the growers to establish the best approachcs to plant nutrition. It also has
a laboratory for diagnosis of pests to help growers to prevent and effectively fight against
diseases and insects.

The faculty members of the Department of Horticulture in collaboration with their colleagues
from other departments have been involved in various areas of research dealing with fruit
production. This research is conducted as part of their research programs or in connection
with undergraduate and MS theses and PhD programs. The research programs are closely
coordinated with the fruit industry in an effort to put the research institution at the service
of the profession and to make a contribution to the development of this vital sector of the
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Moroccan economy. Examples of the research programs in fruit production developed by
I.A.V Hassan II are found in Annex 12.

The Institut National de la Recherche Agronomique (INRA)

The INRA has primary responsibility for research in a number of areas of agriculwure. It has
several research stations which emphasize relatively narrow horticultural objectives: Ain
Taoujdate in the Meknes area (deciduous fruits); Berkane (fruit and vegetables); Marrakech
(olive and date palm), Kenitra (citrus), and Agadir (vegetables). INRA research stations
conduct cultivar testing and\or evaluation of local genotypes.

INRA is beginning to take a more dynamic role in directly assisting the producers. It has
developed working relationships with the trade or producer organisations specializing in
different crops, and even helped in their creation if they did not exist. INRA has worked
very closely with the ADAME, discussed below, in fruit trials an