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Context

Semi-natural grasslands based herbivore production systems in the Massif
Central of France

Grasslands provide food supply to the animals and environmental
services (carbon sequestration, pollination, conservation of biodiversity...)

Grassland management is
questioned in order to reconcile
forage production in quantity
quality at the farm level and
ecosystem services related to
biodiversity.
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ODbjectives

Botanical and functional diversity of grasslands important features to
evaluate the production and environmental services at the plot (intra
plot diversity) and at the farm (inter plots diversity) scale.

To characterize grassland diversity
, within a common area, the Rochefort-
- Montagne’s area

- To what extent grassland botanical
= and functional diversity is related to
' the type of herbivore production
| system ?
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The studied area and the farms

Rochefort-Montagne’s territory :

e Upland area (700- 1200 m) with
volcanic soils of good fertility

e Average annual rainfall of 1350 mm.

e Small farms (42 ha) with a mean
stocking rate of 1.05 LSU/ha.

« Mainly dairy farms, but also mixed
farms

* 90 % of farm area is permanent semi-
natural grasslands.

19 farms studied in 2009 and 2010:

7 specialized dairy cattle

5 specialized beef cattle

4 mixed dairy and beef cattle
3 mixed dairy cattle and sheep
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The sample of grasslands

« 5 to 8 grasslands in each farm
« According their use in the forage system : cut or grazed
* The intensity of the utilisation :

e early or late cut,

e grazed by lactating animals or by heifers

e Floristic analyses were made on 120 grasslands during
May and June of 2009 or 2010.
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Floristic analyses

10 determinations of botanical families and species abundance
along the longest diagonal of the grassland plot.

Two vegetation comunities
/ /IZO cm

40 cm

Plot

(Theau et al, 2010)
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Classification of grasses according
their functional types

Functional types of Site fertility Flowering date Charactgrlstlc
grasses species
Type-A High Early (< 900 °Cd) Alopecurus Pratensis,

Lolium perenne

Dactylis glomerata,

Type-B Medium to high Mid-early (1200 °Cd) Poa pratensis
Type-b Medium Late (> 1600 °Cd) ﬁg[g;@focnafe"éaeﬁ
Type-C Low Mid-early (1300 °Cd) |F:eessttld((::2 rc?v?:;’
Type-D Low Late (1700 °Cd) Nfggscﬁg:)cdt?’
ey Medm o e

(Cruz et al., 2010)
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Data analysis

» Classification of the 120 plots by a principal component analysis
followed by an ascendant hierarchical classification.

* Six variables calculated at the plot level:
* % of grasses (G), of legumes (L) and of forbs (F),
* % of Cyperaceae and Joncaceae (Cyp/Jon),
* % of grasses from fertile sites (G = Z types A, B, b, E)
* % of grasses from poor sites (G,,,. = Z types C, D).

poor

 Analysis of the differences between the groups of plots

« Analysis of the distribution of grasslands according the production
system, the plot uses and the altitude
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Results
* Classification of botanical and functional diversity of grasslands

Axis 2 £31% Forb

Axe 1 = fertility

Grasses Axe 2 = abundance of dicotyledons

poor sites

Legumes

AXis 1=40% | . .
X ’ These two axis explain

botanical and
functional diversity at
és the plot level.

Grasses
fertile si

Grasses
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Composition of the three classes of grasslands (mean % + SD)

Class 2 Class 3
(n=32) (n=13)

Class 1
(n=75)

Botanical families

Grasses (%)

Legumes (%) 11 £ 63 2
Forbs (%) 12 £ 66 2
Cyp/Jon (%) 1+13 23

Grasses from fertile or poor site

G trtile = A+B+b+E (%)

G = C+D (%) O+ 101 2

poor

Agronomic value

r
Diversity A
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Distribution of the 120 plots according
the altitude (% within each dlass of altitude)

Class 1 Class 2 Class 3
(n=75) (n=32) (n=13)

Less than 800 m (n=31) 16 3
Between 800 and 1000 m
(n=62) @ D 2
Higher than 1000 m (n=27) 19 @ D

Class of altitude
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Distribution of the 120 plots according to
the production system (% within each system)

Class 1 Class 2 Class 3
(Nn=75) (n=32) (n=13)

Specialized dairy cattle
(n=58) e s
Specialized beef cattle
(n=25) @ 32 D
Mixed dairy and beef
cattle (n=23) @ 4D ki
Mixed dairy cattle and @ 50 14>

sheep (n=14)

Production system
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Distribution of the 120 plots according to
the plot utilisation (% within each use)

Plot use Class 1 Class 2 Class 3
(Nn=75) (Nn=32) (n=13)
Early cut (n=19) G7 SD 0
Late cut (n=30) 67 27 > 7
Dairy cow grazing (n=30) 17 0
Beef cow grazing (n=13) 46 31 23
Heifer grazing (n=25) 52 20 28

Sheep grazing (n=3) 67 0 33
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Conclusion

» Three classes of grasslands to represent the functional diversity of
semi-natural grasslands in the studied area

» The diversity of plot types is higher above 1000m, in relation to
lower intensity of use and lower fertility.

» Mixed systems (dairy and beef cattle, dairy cattle and sheep) and
beef cattle systems present a higher diversity of types of grasslands
than specialized dairy cattle systems

» The diversity can be valorised by the complementary needs of the
different herds and animal categories.

The diversity of production systems and of animal types
within an area should favour environmental services
related to grassland diversity.
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