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Abstract
Grasslands, mixture of grass, clover and other leguminous species,
dicotyledonous, herbs and shrubs, contribute to the provision of forage for livestock,
the protection and conservation of soil and water resources, the furnishing of habitat
for wildlife, bothJlora andfauna and to the attractiveness of the landscape. Grassland
will continue to be an important form of land use in Europe, but with increased
diversity in management objectives and systems used. By Council Regulation EC No
1782/2003, implemented by the Commission Regulation (EC) No 1973/2004) and
reviewed by EU Regulation No 73/2009 grasslands get a much better protection. This
Council Regulation obligates Member States to ensure all that land which was under
permanent pasture, for aid applications for 2003, to be mentioned under permanent
pasture. In Belgium the area of grassland decreased in the last decennia, like in the
other Member States of the EU and is mainly replaced by the cultivation of maize. In
the Flemish part, dairy farming is mostly practised, while in Wallonia suckling cows
(highly muscled race of the Belgian White Blue) for meat production are hold.
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INTRODUCTION

Since mankind, human
activities have been influencing
grassland production and quality
by managing it in different ways.
The most important one are the
breeding activities since 1930.
Improvement of yield and quality
was not only in favour of
agriculture, but also a lot of grass
species were bred for amenity
purposes, parks and sport fields.
Worldwide,
grasslands
cover about 3.500 million ha, more

than the double of arable land. On
the European continent it is the
opposite: only 238 million ha of
grassland for 345 million ha of
arable land. Besides their natural
aspect, grasslands have a pure
agricultural destination as a
primary food source for wild
herbivores
and
domesticated
ruminants. The CAP of the EU
(COUNCIL

REGULATION

EC

No

1782/2003, implemented by the
COMMISSION

REGULATION
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1973/2004) and reviewed by EU
REGULATION No 73/2009 gives
better
grasslands
a
much
protection. This Council Regulation
obligates Member States to ensure
all that land which was under
permanent pasture, for aid
applications for 2003, to be
mentioned
under
permanent
pasture. In Belgium, the grassland
area decreased the last 20 years
and nowadays only 500.000 ha
grassland covers agricultural land,
while the area of maize climbed up
to 165.000 ha. In the Northern part
of Belgium, in Flanders most

farmers are interested in milk
production, while in the Southern
part, Wallonia met production on
grassland is practised with the
typical highly muscled "Blue Blanc
BeIge" race.
Actually, grasslands, being a
mixture of different grass species,
legumes and herbs, act as carbon
sinks, erosion preventives, birds'
directive areas, habitat for small
animals, nitrogen fixation source ...
As such, most grasslands are in
harmony and in balance with the
environment, excepted intensively
used ones.

MATERIAL AND METHODS

Grass for ruminants
In many countries of the
world, pastoral rangelands are the
primary and only resource on
which,
both
wild
and
domesticated, herbivores depend.
As the human population has
increased, pastures has been
converted into cropland, resulting
in an overgrazing of the remaining
grasslands. The grassland area
decreased in Western Europe with
at least 8 million ha since the
fifties. In the same period other
traditional forage crops, like
fodder beets and red clover almost
disappeared and the area of alfalfa
decreased drastically. On the other
hand, the cultivation of the maize
became more popular. As a result:
Western European dairy farms are
nowadays mostly based on the
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cultivation of two crops: grassland
and maize.
The understandings of the
principles of herbivore nutrition
and the laboratory techniques to
determine them, together with the
plant yield and quality production
have
advanced
significantly.
Nowadays
the
dietary
requirements may be calculated
with high preciSion and modern
cattle farms are managed very
efficiently.
Since World War II, plant
breeding, land improvement and
the use of fertilisers and pesticides
have been applied as means of
increasing primary production. In
countries
where
pasture
production is highly seasonal,
countries with either cold winters
or hot dry summers, feeding
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systems using cereals (especially
maize cultivation) and protein-rich

countries used as reference
varieties for variety testing trials.

supplements (soybean meal), as

Grasslands and food supply

well as crop by-products (sugar
beet pulp, swill, ... ) have been
developed to meet the nutritional
needs of herbivores when there is
insufficient grass to graze to meet
the
animals
needs
for
maintenance, pregnancy and meat
and milk production. In countries
with plenty of cheap available
cereals, pulses and crop byproducts, feedlot systems have
been developed in which cattle
never feel a need to utilise pastoral
resources at all. Since the bovine
spongiform encephalopathy (BSE)
crises, meat and bone meal (an
important protein rich by-product)
is forbidden for incorporation and
use in animal feed.
In Belgium, the federal
Plant
Breeding
Institute
(Merelbeke, near Ghent), created a
lot of new varieties of diploid
perennial ryegrass (e.g. Vigor,
Melino) and Italian ryegrass (e.g.
Lemtal) from 1950 and later on
tetraploid ones (e.g. Meltra,
Meritra). Besides also varieties of
white clover (e.g. Blanca, Merwi),
Dactylis
giomerata,
Phleum
pratense ... were bred. These
varieties were sold all over Europe
and even in the USA and Canada.
And even nowadays Vigor and
Lemtal are still registered on the
EU catalogue and in many

In the EU there has been a
continuous surplus
of food
products since 1980 and the
common agricultural policy (CAP)
has been reviewed and adapted
several times. The last reform by
COUNCIL

REGULATION

(EC)

No

73 /2009 (an adaptation of the
COUNCIL

REGULATION

(EC)

No

1782/2003) intents:
- to contribute substantially
to the stabilisation of the farmers'
income and at the same time to the
diversification of their farming
activities;
- to be a credible answer to
the demands of our citizens for
healthy food, better quality, and
environmentally sound production
methods which respect animal
welfare principles;
- to help to improve the
public image of and support for the
common agricultural policy;
- to send a clear message to
our trading partners, including in
the
developing
particular
countries.
In
relation
to
plant
products, animal products account
for a relatively small proportion
«10%) of food consumed by the
human population of the world.
However, if the people in the Third
World attempt to obtain also 30%
of their calories from animal
products, like we do in the West,
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only a population of 2.5 billion
people could be sustained. 'This is
because of the low efficiency of
converting plant material into
human food by livestock. Despite
the relatively low contribution that
herbivores make directly to the
diet of the human population of
the world, herbivores do have the

resulted
in
a
substantially
increased output in yield and
quality. Breeding work resulted in
tetraploid varieties with some
specific characteristics (CARLlER,
1974) and inter- specific crossing
(cisgenese) grass species (e;g
Festulolium
varieties).
The
possibilities of the characteristic

convert sources of

pathways for C4 Gramineae for a

protein and energy into food
products that would otherwise be
unavailable to humans. About a
quarter of the total global land
resource (13 billion ha) is
represented by pastures suitable
for utilisation by herbivores. From
the ~500 million ha classified as
grasslands, half of his area is
indicated as natural grasslands.
Since 1990 (the reference
year in the Kyoto Protocol) some 3
million hectares of grassland are
converted
to
arable
land,
especially for maize cultivation
(CARLIER et. aI., 2003). The EU
enlarged its grassland area with
about 20 million ha (+ 36%) and
with 45 million ha of arable land (+
53%), since the new membership
of 12 CEEC countries.
Genetic deVelOpmentS in

more efficient water use, a higher
dry matter production per unit of
time and area and a higher N
efficiency are only exploited in
maize cultivation in temperate
regions. Productions of 10.000
litres of milk or 1000 kg of weight
gain per ha of grassland are not
exceptional. However, impacts of
these technologies also cause
problems of excessive manure
with air and water pollution and of
perceptions with regard to the
reductions in animal welfare.
Problems with too high nitrate
contents in water sources (> 50
mg/litter), too excessive N, P and K
balances
on
dairy
farms
(VERBRUGGEN and eARLIER 1996)
and unnatural veterinarian help
with "caesarean section" for high

grasslands

dairy farming far away from the
original sustainable production
system.
Moreover,
the
disappearance of the complex
grass-clover-herbs mixtures by
converting native grasslands into
mono cultures
of
perennial
rye grass results in a deterioration

ability

to

The development of new
varieties, better adapted to biotic
and abiotic stress situations
(diseases,
climate)
and the
application of new technologies in
pasture management with high
fertiliser (nitrogen) input has
10

mUscled cows at calVing, drove
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of the biodiversity (ROTAR and
CARLIER, 2005). Some specific
forage crops like red clover, alfalfa,
vetches, fodder beets, etc. almost
disappeared
on
the
much
specialised dairy farms. Intensively
managed grassland for grazing
(summer time) and maize for
silage (winter feeding) are almost
the two only pillars of the modern
dairy farming system in the EU.
These negative impacts are no
longer politically acceptable and
statutory regulations (specific EU
Regulations and Directives) are
progressively being introduced to
control them.
Grassland composition
Two types of grass species
dominate grasslands at the global
scale: C3 and C4 species; depending
on
the
first
carbohydrate
synthesised
during
the
photosynthesis. In Europe most of
the grass species belong to the C3
group. Their optimal temperature
for photosynthesis, on average
20°C, is much lower than for C4
grass species (on average 30°C)
and they still have photosynthetic
activity above 5°C. Therefore C3
grass species are much more
adapted to grow and to develop in
the colder regions. The most
important grass species in natural
and renovated grassland in Europe
is perennial ryegrass (Lolium
perenne L.). Other important grass
species, especially because of their
production
and/or
quality

characteristics are Italian ryegrass
(Lolium multiflorum Lam.), tall
fescue (Festuca arundinacea L.),
meadow fescue (Festuca pratensis
Huds.),
cocksfoot
(Dactylis
glomerata L.), timothy (Phleum
pratense
L.),
rough-stalked
meadowgrass (Poa trivia lis L.),
smooth-stalked meadow grass
(Poa pratensis L.) and bent
(Agrostis spp L.). (CARLIER et al.,
2005) Besides dicotyledonous
plant species (Taraxacum officinale
Weber ex F.H.Wigg, CapseZa bursa
pastoris Medik, ... ), white clover
(Trifolium repens L.) is normally a
big part of the botanical
composition, especially in natural
grasslands and in renovated
grassland, depending on the sown
grass-clover mixture, the grassland
management
(nitrogen
fertilisation,
cutting
regime,
grazing density, ...) and season
(white clover develops best in
summer, while grass species grow
better in springtime). The interest
for white clover in grassland is
renewed since the last decades for
its nitrogen symbiosis capacity,
due to the limited nitrogen
fertilisation of grassland in EU
member states, because of the
problems caused by nitrate in the
soil
(NITRATE
DIRECTIVE
91/676jEEC). A good and stable
balance between grasses, clover
and dicotyledonous species is
difficult to reach and to maintain
during the whole grazing season. A
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lot of research data and an
enormous quantity of literature
about the role of white clover in
grassland are available. In the last
10 years, the interest in the
nutritive role of grassland is
highlighted.
Grasses
contain
linoleic acid and over half of the
total fatty acids consist of w-3
linoleic acid C 18:3n-3).
Substantial bio hydrogenation occurs in the rumen, but some
of this linoleic acid is absorbed
from the digestive tract and
appears in ruminant products
(WILKINS and VIDRIH, 2000). Studies
show substantial differences in
contents of w-3 linoleic acids
between
grass
species and

cultivars (DEWHURST and KING,
1998). There is obvious potential
to exploit this finding in marketing
products from grass-based cattle
breeding. Conjugated linoleic acid
(CLA) is a potent anti-carcinogen.
Linoleic acid has 2 unsaturated
positions: position 9 and 11. This
unusual structure is associated
with remarkable characteristics:
the fat and protein metabolism of
the body is regulated by an
increased muscle formation and a
decreased fat content. Milk and
meat produced by grazing cattle
contain this CLA and have in this
respect a much higher nutritive
value for mankind.

RESULTS AND DISCUSSION

The Belgian grassland
The role and importance of
grassland in Belgian agriculture is
drastically reduced since the
enormous explosion of the maize
cultivation from 1970 on. The new
bred varieties, adapted for our
climatic conditions, the self

tolerance, the full mechanisation
and the capacity to tolerate a high
manure fertilization with a nice
yield per ha were so attractive that
all cattle farmers started to grow
maize and ploughed up a lot of
their grassland.
Table 1

item
Number of farms
Number of farmers
Forage crops in ha
Permanent grassland > 5 years
old
Temporarily grassland
Maize
Cattle
Milk cows
Suckling cows
Sheep
Goats
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Belgium
47.750
88.020
255.147
502.355
110.250
163.898
2.649.000
500.000
490.240
150.532
28.870

Flanders

Wallonia

31.800
62.195
169.338
162.725

15.950
25.925
85.819
340.630

75.350
110.246
1.318.654
280.720
180.135
94.386
17.282

34.900
53.652
1.330.346
219.280
310.105
56.146
11.588
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1) the situation of the
Belgian agriculture in 2009 as a
whole and the situation in
Flanders (Dutch speaking) and
Wallonia (French speaking) of the
country is given.
Belgian farmers represent
less than 2% of the active
population. In the better soils (clay
and loam) cereals, potatoes and
sugar beets are grown. In the
sandy regions (Flanders) pigs and
hens (soilless farms) and cattle are
hold on grassland. Some are
specialized in horticulture. In
greenhouses
tomatoes,
salad,
cucumber ... are produced and in
the region of Ghent a lot of azalea's
(about 80% of the worldwide
production) and ornamental trees
are grown.
The difference between the
two Belgian regions is clear:
Flemish farmers are specialized in
milk production and use their land
intensively. Holstein Friesian cows,
with high potential in milk yielding
(10.000 litres/cow) are commonly
hold; the old fashioned races with
double goal for milk and meat (like
East Flemish Red-White) are
almost history. In Wallonia,
farmers are more interested in
meat production by suckling cows.
Therefore the typical highly
muscled Blanc Blue Belgian race is
used. The cows of this race give
only birth by Caesarean section
(the bulls weigh over 1.000 kg),

which is not so animal friendly and
is therefore contested nowadays.
Grassland is mostly used for
grazing and only part is used for
silage making (no more hay).
Grassland is based on perennial
rye grass and white clover with
moderate nitrogen fertilization.
Due to the NITRATE DIRECTIVE
91/676/EEC it is in Flanders no
more allowed to use more than
300 kg N/ha/y (organic and
mineral together), which limits the
yield
capacity
of perennial
ryegrass. In the years 1960 to
1985 farmers could use unlimited
quantities of nitrogen and some
fertilized 600 kg mineral N per ha
grassland. This exaggeration is no
longer possible.
In summer time most cows
graze (rotation or set stocking
system) (ERNST P., LE Du Y.L.P., and
CARLIER, 1980) outside for at least
some hours per day; only big farms
(> 100 cows) prefer to keep the
cows indoors (stable feeding)
during the whole year, giving them
cut grass, pre wilted grass silage
and maize as forage, supplemented
with concentrates.
Besides maize as a forage
crop, only a small number of
Belgian farmers are interested to
grow red dover, alfalfa, fodder
beets or turnips. Most of these
crops are nowadays only history.
new
Because
of the
EUROPEAN COUNCIL DIRECTIVE (CE)
No 73/2009 (repealing COUNCIL
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(CE) No 1782/2003
Flemish farmers tried to reduce
their "permanent grassland" (EC
definition), because they have in to
keep their area "permanent
grassland" equal and only when
they sow the same are with a new
grass/ clover mixture for another 5
years, they may plough an old
sward of the same area.
Because of the EC Birds and
Habitat Directives, ED Member
states must indicate areas for
these purposes. In Flanders, the
DIRECTIVE

policy makers will register
Historically Permanent Grassland.
It means that these grassland may
not been ploughed up and be kept
in the situation of today. An area
which is adapted for these
purposes is the grassland region
around leper "the Moeren", the
region where the soldiers in World
War I fought and died with
hundreds of thousands. In the
Flemish region some 60.000 ha
will be nominated as historically
permanent.

CONCLUSIONS

Grassland will continue to
be an important form of land use in
Europe,
but with
increased
diversity in management objectives
and systems used. There are
opportunities for adding value by
exploiting
positive
health
characteristics in animal products
from grassland and through the
delivery of environmental benefits.
The evolution of policies that seek
to enhance the environmental
performance of agriculture will
present major challenge to farmers,
the agro-food industry, trade
relations and policy makers. This
will involve reconciling the tradeoffs between the need to increase
agricultural production to provide
food
and
other
agricultural

produCts and servites at affordable
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prices, addressing the social
concerns of rural communities,
while enhancing environmental
conditions in agriculture and
expanding trade.
The European agricultural policy is
not simple and needs
to
accommodate also social and
environmental requirements. Even
for grassland it is very difficult to
create a good frame for its
different tasks (1) the provision of
forage for livestock, (2) protection
and conservation of soil and water
resources, (3) furnishing a habitat
for wildlife, both flora and fauna
and (4) contribution to the
attractiveness of the landscape;
Nevertheless it is the only crop,
able to fulfil so many tasks and to
fit so many requirements.
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