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Limagrain, corn and water
› Increasing food and non-food needs worldwide are confronted

with limited arable land and resources. Water is becoming one of the key
geostrategic challenges of the 21st century.

› Water is essential for guaranteeing agricultural crops. Irrigated crops provide
40% of the world’s food supply and should reach, according to the FAO,
60% in 2025. Water plays a fundamental role in food security.

› Management of the world’s water resources must be reorganized

collectively. Creation of new reserves and control of consumption by everyone
involved is essential.

› Corn is the most efficient grain in terms of water. It produces more

and better crops, thanks to the work of breeders who are constantly improving
its agronomic performance.

Corn, an ecologically efficient plant

Corn is the most widely cultivated grain
in the world, ahead of both wheat and
rice. Discovered by Columbus in the 15th
century, “maíz” has since traveled
around the world, adapting to all
climates and latitudes. Today it is present

on every continent and represents 38%
of world cereal production. Corn is a
local crop, acclimated to each country.
Both a subsistence crop and an essential
ingredient in ready-to-eat cereals, 26%
of world corn production is dedicated to

human consumption. A lesser-known
fact is that corn is a plant that combines
immense possibilities.
Its formidable ability to capture CO2
emissions makes it an important ally in
the fight against global warming.
Particularly efficient in photosynthesis,
corn also has the extraordinary ability to
capture the sun’s rays and transform
them into biomass, providing it has
enough water to grow. It uses water
parsimoniously (40% more efficiently
than wheat). The only drawback is that
it requires water when it flowers in
summer, a time of year when needs for
water are high.
It is high time to reinstate corn, an
essential crop to meet new food and
non-food challenges. Moreover, we
urgently need to store water to ensure
the regularity of agricultural production.

For Limagrain,
corn is a strategic species
Limagrain originally based its development on the creation
of corn varieties, followed by the production and sale of corn
seeds. Today these businesses are grouped together within
Vilmorin & Cie. Limagrain has extended its business by creating
a “semolina corn” division in the Limagne region (France),
supported by research and industrial facilities grouped within
Limagrain Céréales Ingrédients.

A history of leadership
Key figures
for Limagrain corn

› Nearly 5 million hectares are sown
worldwide with Limagrain varieties

› More than 400 varieties are sold
in Europe under the LG and Advanta
brand names

› More than 300 varieties are sold
in North America under the AgriGold,
LG Seeds, Great Lakes Hybrids, Pride,
Producers Hybrids and Wensman brands

In 1965, the Coopérative de Production et de Vente de Semences Sélectionnées du
Massif Central changed its name to Limagrain and created its first corn research
station in Aubiat (Auvergne region, France). In 1970, Limagrain launched LG 11,
a hybrid* that went on to conquer Northern Europe. Forty years later, Limagrain
continues to pursue its international development with a network of 31 research
stations located throughout the world. Limagrain varieties are cultivated on nearly
5 million hectares worldwide. 75% of corn seeds sold in Europe are produced
in France (half of them in Limagne) and 25% elsewhere in Europe (Hungary, Spain,
Turkey). The Group is one of the top world players for forage corn and is No. 3
in Europe for corn overall through Limagrain Europe. It is No. 4 on the North
American market through AgReliant Genetics**.
* Hybrid: A crossing of two individuals belonging to different species or varieties
** a joint-venture 50% Vilmorin & Cie (subsidiary of Limagrain) and 50% KWS

Corn,
a water-efficient plant
Water is an essential resource for all living things: people, animals and plants.
Compared to other species, corn uses water more efficiently. How?
Thanks to its C4 pathway, corn fixes carbon dioxide more efficiently during photosynthesis.
The equation between life and corn (average data): (1)
1 ha of corn + 25 t of CO2 + 7 t of H2O = 17 t of biomass + 17 t of O2

H2O
CO2

O2

Capture 25 t of CO2

Releases 17 t of O2
(2)

Produces 17 t of biomass (3)

Uses 7 t of H2O
1 hectare of corn

(1) During a year, 1 hectare of corn produces 13 to 20 tons of biomass, captures 20 to 30 tons of carbon dioxide (CO2)
and releases 13 to 20 tons of oxygen (O2) while using only 4 to 10 tons of water (H2O). Source: AGPM
(2) Evapotranspiration: combined water lost through evaporation from the soil and plant transpiration.
(3) Biomass: mainly carbohydrates, expressed in tons of dry matter, after elimination of water.

Corn, an eco-friendly species
Contrary to popular beliefs, corn is a generous plant with
a great deal to offer to the environment. Its incredible ability
to capture carbon gases and release oxygen makes corn
an effective weapon in the fight against global warming. One
hectare of corn absorbs twenty to thirty tons of carbon and
supplies two to four times more oxygen than one hectare
of forest. Paradoxically, corn has a reputation for high water
consumption when, in fact, nothing could be further from the
truth.

How photosynthesis works

GLOSSARY

Male inflorescence
(tassel)

Corn: Species - Zea mays. Family - Gramineae. A tall plant
measuring up to 13 feet in height, characterized by a thick stalk,
highly developed leaves and ears containing tight rows of grain.
A bisexual species, the plant has two separate flowers, one female
and the other male.
Grain corn: highly appreciated in poultry farming, it is also
a valued food in quality meat production (quality labels, regional
appellations, etc.). Humans consume the starch-rich grains
of corn in many forms (kernels, sweet corn, semolina and food
ingredients).

silk

Female
inflorescence (silk)
future ear

Forage corn: the entire plant is stored in silos for use
as animal feed. Prized by farmers for more than 30 years,
its economic and nutritional advantages are known to all.
Seed corn: whether for animals, human consumption
or industrial uses, seeds must be multiplied to meet
the needs of farmers.

husk

Corn plant with close-up of the ear

Quantity of water required to produce 1 kg of dry matter*

* Source CNRS (French National Center for Scientific Research)

Corn around the world
More than 200 types of corn (flint, dent, tropical, plata, waxy,
sweet) can be found across the globe, with vegetation cycles
ranging from three to ten months depending on the region.
The world’s leading cereal (811 million tonnes grown on 156
million hectares in 2009), corn plays a key economic role. 60%
of production is dedicated to animal feed, 26% to human
consumption and industrial uses and 14% to bioethanol. The
United States is the largest corn producer (41%), followed by
China (19%), Brazil (7%) and the 27 states of the European
Union (7%).

DID YOU KNOW

?

› Not all plants have the same
photosynthetic capacities. C4 plants
(corn, sugar cane, etc.)
and their 4-carbon metabolic pathway
fix carbon in the air more efficiently.
In addition, for the same level
of photosynthesis, they consume less water
than C3 plants (straw cereals,
sunflower, rapeseed).

Limagrain,
a key player in corn research
Innovation has always been the basis for key evolutions in agriculture.
Advances in mechanization, fertilization, plant protection and, above all, varietal creation, have
increased the quantity and quality of agricultural yields in order to meet the needs of Humanity.

Corn and research
Domesticated by man using teosinte
and tripsacum and formerly revered as
a deity, corn enabled the rise of great
Andean civilizations. This “new world”
plant has since been adapted to a wide
variety of regions.
Its extraordinary adaptive capacities
were greatly improved by the
introduction of hybrids in the 1930s.
A C4 plant, corn is capable of high
performances providing it receives
the nutriments and water needed for
growth.
Plant improvement has enabled
considerable gains in productivity.
Today, yields exceed 8 t / ha, with peaks
at 20 t / ha in optimal conditions, compared to 2 t / ha in the 1950s. Far from slowing,
these gains continue to climb due to the impact of new technologies, to the point
where we envisage a 1.5% gain in yields per year.
Working in 31 research centers throughout the world, Limagrain breeders are
testing future varieties in a range of soils and climates. Now they can rely on the
expertise of the Group’s plant biotechnology researchers to develop even more
effective varietal creation programs.
Productivity, tolerance of biotic stress (disease and insects) and abiotic stress (cold,
drought, salt) are basic breeding criteria. Efficient assimilation of nitrogen and
water, resistance to lodging (rain) digestibility and nutritional value are objectives
currently within reach thanks to biotechnologies (genomics, GMOs, etc.).

Irrigation,
an age-old practice
Human food supplies are very
closely linked to plant water
supplies. In an effort to ensure
the quantity and quality of yields,
humanity has organized crop
irrigation since the dawn of time
in regions where rain is scarce.
Considerable progress has been
made in water use. Corrugation
irrigation, which uses a great deal
of water, has been replaced by
sprinklers, and when necessary,
drip methods. Lack of water at
critical moments (flowering,
development of grain or fruit)
can ruin a harvest. Irrigation is
above all a form of “crop
insurance”. This question is often
the subject of heated debate.
However, irrigated corn has a
rightful place in sustainably
managed agriculture.

Key figures

› 141 M€ of Limagrain’s annual budget

Promising research projects

devoted to research (field crops,
vegetables and cereal ingredients)

› or 14% of professional sales and
Limagrain devotes 80% of its research budget to varietal creation and 20% to biotechnology tools. For the Group, GMOs are an additional research tool available
to breeders. Researchers at Biogemma* have identified a gene for better hydric
stress tolerance and another that affects earliness of flowering. In both cases,
the results of this research could influence water efficiency of corn crops.
*Limagrain is a stakeholder in Biogemma, a European plant biotechnologies firm specialized in field crop research

more than 200 M€ if we include
Limagrain’s partners

› More than 1 300 researchers worldwide
› 31 research stations devoted to corn

Limagrain is working
for sustainable water management
Since its creation, Limagrain has been
able to combine economic development
with its vocation to contribute to the
future of agriculture. The Group has
always devoted a large share of its
resources to innovation and research.
Limagrain is aware of the necessity for
better water use and management in
order to meet tomorrow’s challenges:
producing more and better crops to feed
the world’s population. For Limagrain,
water is essential for plant growth,
which in turn is the source of human
food. This makes water one of the major
geostrategic challenges of the 21st century.
Just like raw materials, water is vital to
produce food for people and animals,
to develop industries and preserve the
vitality of rivers and streams.

To meet these
challenges, Limagrain
is actively promoting
three orientations:
• Creating new reserves to ensure the
security of water supplies for all users
and the vitality of rivers and streams.
In France, for example, there is
abundant rainfall, but it is irregular in
different areas and seasons. This is why
man has always sought to store water,
by creating reservoirs and towers to
distribute drinking water. However,
these
resources
remain
limited,
representing only 2% of rainfall.
Construction of new facilities would
help satisfy consumer needs and avoid
conflicts over use.

• Organizing irrigation to secure crops
in regions with irregular rainfall.
Irrigation is no longer a luxury, but a
necessity. By securing agricultural
crops, in terms of both quantity and
quality, irrigation contributes to the
sustainability of farms. For example, in
France, and more specifically in
Limagrain’s home region of Auvergne,
over the last twenty years farms that
have benefited from irrigation have
maintained most of their workforce
(- 9%) while others have lost half of their
laborers (- 53%). Irrigation has enabled
young farmers to settle on farms and
make a living for their families, thus
maintaining an economic sector and
employment for the entire region.

• Creating plants and varieties capable
of using available water more
efficiently.
Limagrain has been committed for a
long time to the creation of plants with
improved drought tolerance (hydric
stress) and water efficiency. In a few
years, corn farmers will be able to take
advantage of these innovations.
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