Limagrain, tomatoes and biodiversity
› There are more tomatoes consumed throughout the world than any other vegetable.

They come in an exceptionally wide range of shapes, colors and flavors, and are grown
in widely varying areas and climates.

› With nine wild species, only two of which are cultivated, tomatoes have a wealth of genetic
resources which are drawn on by breeders for creating new varieties.
› Limagrain is the world’s second largest tomato breeder. Its vegetable companies
all over the world create varieties to meet the requirements of a wide range
of market segments as well as those of market gardeners, manufacturers
and consumers.

A long love affair between Man and tomato
People immediately took advantage of
the tomato’s capacity for adaptation.
Originally from South America’s Andean
regions and the Pacific islands, it grows
at sea level and at an altitude up to 3 300
meters. This small, round, red fruit, no
larger than a cherry, first of all won over
the Andean people, who started harvesting it. Then the Aztecs, in what is now
Mexico, started growing large fruit
tomatoes. During the 16th century, the
Spanish conquistadors brought it back to
Europe. Deemed at first to be toxic, it
was restricted to botanical gardens. At
the start of the 20th century, it started
appearing on our plates. In 1914, varieties making mechanical growing and
harvesting easier started appearing in
Florida, which paved the way for the
processing industry. In 1956, Vilmorin
created Fournaise, the first commercial
hybrid able to make its mark on the
global market. In 1986, Hazera launched
Daniela, the world's first long shelf life
tomato.

Today, its various taste and nutritional
qualities place it at the top of the list of
vegetables that are grown and eaten
throughout the world. It comes in a
wide variety of sizes, shapes, colors and
tastes. Over 30% of those produced are

used by the processing industry. Demand
is increasing and diversifying, which
creates a highly dynamic market, one
which is ripe for innovations with regard
to varieties.

Tomatoes at Limagrain:
a strategic crop
Since it acquired Vilmorin in 1975, the Group has strengthened
its position on the vegetable seeds market with successive acquisitions of high-performance companies involved in plant breeding
all over the world. As the number one market in terms of value
for vegetables, tomatoes take pride of place in the catalogue
of crops sold by the Group. Limagrain is currently the world’s
second largest for tomatoes, with a market share of 20%.

An organization which meets the needs of market diversity
Limagrain creates, produces and sells
vegetable seeds, mainly for the professional market. Species and varieties are
developed with a view to their use: the
fresh produce or food processing markets.
They need to meet the expectations and
cultural diversity of end users, as well
as the technical requirements of agrifood professionals (growing, harvesting,
transporting, processing, etc.). They are
also constrained by necessities involving
the presence of specific pathogens (bacteria, viruses, fungus growth, etc.) in
producing regions. This is why Limagrain
elected to structure its “vegetables” activity within four Business Units (BU):
three global BUs (HM-Clause, HazeraNickerson and Vilmorin) and a regional
BU based in Japan (Mikado Kyowa
Seed). The way it is organized means
that, from research to sales, it is as close
as possible to the markets and it can provide varieties which include specific
regional features, as well as catering to
the needs of a highly diverse vegetable
production market. The Group currently
sells nearly 500 varieties of tomato.

Key figures
for tomatoes at Limagrain

› Second-largest in the world
› 20% of global market share
› Nearly 500 varieties sold throughout
the world

Hazera-Nickerson
Daniela (1986)
Type: round intermediate
Characteristics: World's first ever long shelf life tomato.
Very robust, easy to grow plant.
Market: Spain, then Turkey, Mexico, Australia, Brazil,
Morocco, Uzbekistan, etc.
www.hazera.com

HM-Clause
Cuauhtemoc (2008)
Type: saladette
Characteristics: quality fruit, unique resistance which
protects against all the main diseases and pathogens
encountered in Mexico
Market: Mexico
www.hmclause.com

Vilmorin
Sir Elyan (2008)
Type: San Marzano short
Characteristics: better yield and good quality product
over a longer cycle
Market: Italy
www.vilmorin.com

Mikado Kyowa Seed
Misora (2008)
Type: large caliber round pink
Characteristics: nine resistance genes
Market: Japan
www.mikadokyowa.com

Nine wild species
for significant variability
Cherry, cocktail, flat ribbed, elongated, bright red or, for a change, green, yellow, pink, violet,
striped or black, tomatoes are all about diversity. Every time, breeders create a tomato which
meets the requirements of consumers as well as the agronomic requirements and techniques
of market gardeners and manufacturers. They have the opportunity to draw from the amazing
variety available within the nine wild species of tomato. Every year, more than 100 new varieties
are made available on the world market.

Characteristics provided by the nine wild species
Resistance to rotting
roots and disease
L. esculentum var. cerasiforme

Resistance to pests
and disease,
vitamin C content
L. peruvianum

Resistance
to disease and factors
improving color
and composition

Fruit without
abscission zones,
salt tolerance
L. parviflorum, L. chmielewskii
Improved composition
and color of fruit

L. cheesmanii

L. pimpinellifolium

Tolerance
to cold

Resistance to drought,
cold and viral disease

Solanum lycopersicoides

L. chilense

Resistance to drought
and viruses, improved sugar
and vitamin contents

Resistance to pests and disease,
low temperatures,
better color of fruit

Solanum pennellii

L. hirsutum
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Tomatoes for all tastes
In the open field, with or without propping or shelter, under
plastic or glass, with or without heating, grown in earth or
without soil, these days tomatoes are grown almost everywhere. They account for around a third of the world’s surface
area given over to vegetable growing. Tomatoes have a special
place in food for human consumption. Consumers take into

account their color, shape, smell and differences in taste.
Sweetness, acid, texture, juiciness, the way they melt in the
mouth, crunchiness: the importance attached to these criteria
varies by country and by culture. Asian markets are particular
about lighter colors while Scandinavian and English-speaking
countries prefer small shapes of tomatoes.

VOCABULARY

Calyx

Tomato: species Lycopersicon esculentum, family Solanaceae.
Annual herbaceous and mainly autogamous plant, with compact
growth, widely grown for its fruit, which is eaten fresh and also
processed. The fruit is a berry with at least two or three locules,
and which varies in shape depending on the variety.
Autogamous: the flower self-pollinates. This is contrary to being
allogamous, in which flowers are fertilized by the pollen from
other flowers.
Pure line: reproduces identically through self-fertilization.
Hybrid: cross of two pure lines.

Corolla

Lycopene and beta-carotene: two important antioxidants
within the tomato which may play a part in preventing various
forms of cancer and cardio-vascular disease.

Tomatoes, the most widely grown and
consumed vegetables in the world
Tomatoes are grown in 170 countries. In 2008, over 5 million
hectares of land were given over to tomato growing. With
more than 129 million metric tons produced, tomatoes are the
most widely grown vegetables in the world. There are tomatoes grown to be eaten fresh, as well as those grown for processing (concentrate, juice, ketchup, peeled tomatoes, crushed
tomatoes, paste, powder, etc.). China is the world’s biggest
tomato producer, with 39 million metric tons, around 20% of
which are for use in the processing industry. Italy is Europe’s
biggest producer with over 4 million metric tons, 90% of
which goes to the processing industry. These data concern
produce which is sold. Tomatoes are also often a favorite for
home grown vegetables and kitchen gardens.
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For a kilogram of seed,
male flowers have to be removed
and between 2 000 and 10 000 flowers
have to be pollinated by hand.
*Rounded data. Source: FAO 2008

Limagrain, a major player
in tomato research
The way it is organized into four Business Units enables
worldwide research programs to be put together,
along with the creation of varieties which are adapted
to every market, whilst optimizing costs and research tools.
Nowadays, so as to take advantage of the tomato’s capacity to adapt, breeders
at Limagrain use new tools available through plant biotech which are fast-working
and efficient. One of the main research areas continues to be improving agronomic
performance: yield and regularity in different environments, adapting to pedoclimatic conditions, disease and pest resistance, adapting to different market
segments. No fewer than 200 diseases and parasites which attack tomatoes have
been listed worldwide, which shows the importance of resistance genes is to be
developed further. Taste, which is really complex and subjective, is a real challenge
for breeders, who can now work on the acid/sugar balance for developing flavors,
as the tomatoes ripen, thus creating the final taste.

A variety of international
cooperation agreements
As part of its research, Limagrain is working with the best
teams from all over the world: INRA, Avignon in France,
the University of Jerusalem in Israel, the University of
Wageningen in the Netherlands and several American universities. The Group’s partnership with Keygene, a Dutch vegetable plant and field seed biotech research company, has made
it possible to develop genetic marking and breeding tools.
Tomato genome sequencing was begun in 2003 as part of an
international EU-SOL project, but it wasn’t until 2009 that the
first information was published, opening up new research
possibilities. The tomato genome comprises twelve pairs of
chromosomes made up of 35 000 genes. Grown and eaten all
over the world, tomatoes are mobilizing international
research teams.

Key figures
for research at Limagrain

› More than 1 300 researchers
› Budget: €141M devoted to research
(more than €200M with partners)

› 14% of professional seed turnover
› More than 80 research centers, around 40 of which
are involved in vegetables

› Around 20% of research budget dedicated
to plant biotechnologies

Genetic resources,
a huge pool of biodiversity
As a means of responding to product diversity demanded
by consumers, Limagrain needs to access a wide range
of genetic resources, especially wild species. However,
such access is now covered by the Rio Biodiversity
Convention which, in 1992, placed genetic resources
under state sovereignty and organized exchanges of
genetic material. Having inherited collections which are
over a hundred years old, Limagrain is a preserver and
creator of biodiversity.

Limagrain enriches, preserves
and shares biodiversity
To create new varieties, breeders need to preserve old
cultivated and wild varieties and to exchange genetic
resources. Through its activities, Limagrain plays a part
in enriching and preserving biodiversity, whilst also
looking to preserve a culture of knowledge sharing.
To meet the challenges of agriculture and agri-food chains, Limagrain is creating new
varieties by bringing together characters from various resources. This enables it
to meet the increasing need to provide food for the human race, while preserving
the environment and enriching biodiversity. Using biotechnologies responsibly,
Limagrain conducts its research in such a way as to respect regulations in force.

Maintaining and enriching biodiversity
for better innovation
For 10 000 years, man has been observing and combining the qualities of the best
plants as a way of moving forward. As an heir to the great botanists, Limagrain
is preserving, maintaining, increasing and adding to this diversity with passion.
The Group has learned over time that circulating and exchanging genetic resources
has always been at the core of plant innovation. Throughout the world, breeders are
preserving the resources needed for biodiversity, whether wild ancestral varieties,
ancient populations, or those of today. They therefore keep plant collections so as
to avail themselves of a wide range of features to meet the current and future needs
of users and consumers. For progress to be possible, traditional and ancestral genetic resources need to be preserved, added to and shared.

Protecting plant breeding without
confiscating genetic variability
Since its early years, Limagrain has supported the International Union for the
Protection of New Varieties of Plants (UPOV), which was set up in 1961. The plant
variety protection certificate (PVPC) allows breeders to use protected varieties in
order to create new ones. These may be freely sold as long as they are sufficiently
different from the initial variety. Patent laws protect plant innovations. However, the
way patents are used today is currently leading to situations which may well slow
down access to genetic resources. Limagrain believes that the two systems of protection, the PVPC and patenting, can coexist as long as access to any existing genetic
variability is maintained. Limagrain is looking to preserve a culture of sharing, i.e.
a fair balance between protecting biotech inventions and circulating knowledge.
Its motto demonstrates as much: “Protection without confiscation”.
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