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- and fauna of 
to intensification of some  land and in on 

of meadows by unpalatable  species of 
of Also 

in 
to 

words: 

- de pâturage faible sur quelques modèles écologiques en (France)". Les modifica- 
tions de la pression de pâturage ont eu des conséquences marquées sur la faune et la flore des pâturages. la 
modifcation des quotas laitiers et d'autres éléments ont débouché sur  une intensification de certaines terres et  sur  une réduction 
de la pression de pâturage sur d'autres. Le sorts-pâturage peut mener à l'envahissement des prairies par des espèces végétales 
peu appétissantes, allant de pair avec accroissement de rhétérogénéité et une diminution de la prédictabilité du paysage. 
La colonisation des prairies  est  fortement liée à la végétation environnante. De même, l'aptitude des différentes espèces à 
coloniser ces terres varie fortement. contre, les araignées ont la plus grande facilité pour coloniser ces pâturages peu 
broutés, mais leur présence est liée à l'architecture végétale. 

pâturage,  paysage,  patches, araignées, colonisation. 

is a  common 
of changing is 
abandonment in the sense that human activity is still 

but it is in sense because it lets 
some type of ecological succession to take place. Given 
the negative effects of intensive use of on 

and fauna 1988), extensification (low 
can be seen as a  way  to go a 

ecological state. Extensification is as 
a  way  to manage landscapes to inva- 
sion by  woody  species  and maintain species 

1987). of fact, total  abandon- 
ment of cannot be seen as positive species 

this  volume). The invasion by 

often species though  this  can 
be seen as a stage 
may  not be the goal. 

This 
in The of this is  to  assess 
the ecological effects of on land- 
scape and species composition. Two of 
species have been  studied in the same landscape:  plants 
and Changes in vegetation the  obvious indi- 
cation of changing 
to quickly to 1975; 
Asselin  and 1989). 
mobile  while plants can move 
The study is in the same landscape (this 
volume) sampled 
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1989) 
and (Asselin and 1989 a, b)  we posed 
two main questions: 

1) how does species composition change 
to patches and 

2) do invading species come 

show While 
patches plant species composition is highly 
to species composition, 
species composition is independent of the place in the 
landscape, it is only to patch type 

in and woodland in 
patches, few plant species able to colonize. was 

have good colonization 
ability and, conditions, not sensitive 
to landscape e.g. spatial of land- 
scape elements, while plants 

The of this is two-fold i) to 
the methodological in the 
tion  and ii) to look in detail at the 
between and plants. 

We changes in systems, 
effect on landscape then  we evaluate the 

biological effects. 

landscape approach 

1. The  study area and the causes of 
declining agricultural pressure on  land. 

The (le 
d'Auge) is by (75% of 

by cattle. 1-6 ha and 
by elm was once domi- 

nant, along with ash and is 
as a by- 

is  also Since a few 
milk quotas and physical have led 

to changes in land use: ploughing on the one side, exten- 
sive (low stocking on the even within 
a One of the main extensification is 
availability of land. case it is due to a dimin- 
ishing of is an willing- 
ness of the of the to use  most of the 
land. fact, stocking has been  high ( 4 . 5  
cattle unit ha and often above 1). 
in size 23.6 ha in 1970 to 27 ha in 1980), 

of the of total in 
led to land management 
had time to do the cleaning of meadows  by  hand, 
to manage even if some did not. Nowa- 

days, only mechanical is done, cutting 

phenomenon is sell 
the meadows each instead of 

the land. This seems to be 
mismanagement of as only  pay 
what  they get and not to have the land the 

Association of  low management 
with extensification leads to the colonization of 

meadows by unpalatable species such as spp 
which develops in patches. 

has  been also some abandonment since the 
40's, at that time some meadows have been totally aban- 
doned unknown to us. the 70's some 

did  some plantations to avoid to 
taxes  on land to be by 
tions. the study all meadows with such a status 

invaded by Last, in 1988 an old got 
to the hospital and  his decided to leave the 

uncultivated, so unmown as a 
new type of landscape element. 

Effects on new types of 
elements and spatial This 
topic  will be 

2. Changes in landscape patterns 

2.1. 

To assess the changes the evolution of 
landscape in the studied landscape. The 

upon takes into 
account both the of landscape elements and 

spatial (see and 1982, 
1985; details). 

The is = pij ln pi.j 

i and j successive sampling points along 
a affected to a type of landscape element. These 
types (F), young  woodlot (W), plantation 

(U), unmown 
(G). 

The of the landscape is 

= = ln N being the 
of types. 

is close to the spatial of land- 
scape elements as is 
an equal to meet any  type of element 

moving along a 

m they 
sampled 4 
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2.2. Results 

Since 1940, landscape (Fig. 
l), due to new  types of elements and a 
tation, also seen in the diminishing 

This  means  that  the  landscape is less and less 
able when one moves  along a cannot 
changes at one point its own state 
its The changes only  explained  by 
land decisions. we have a case 
esses at one level (field) (a 

a does have a choice), and at a level 
landscape phenomena This shows the 

of  the study of socio-technical systems to 
in landscape and in ecological 

Distribution of plants  and  spiders:  simi- 
larities  and  contrasts in patterns 

1. Results of previous  studies 

plants, (1989); 
and two  main conclusions; species composi- 
tion of 

species composition; in none of 
the 51 sampled patches, was a species not in a 

found. Second, the species by  ability 
to colonize: some (e.g. Galiurn aparine, 

I I I I I I I 

Galium cruciata) almost always found in patches if 
(e.g. baccata, 

Crataegus oxycarztha, aqu$oliurn) found. 

The no in 
species composition 

elements mainly due to in vegetation 
e.g. of 

shading effects. the studied landscape is  no 
with close 

enough to any piece of land and 
quickly to changes in vegetation 

cutting (within a month). 

2. Analysis of joint patterns 

on a of patches to 
in the same  meadow 21 sampled 

plants The meadow  (about 2 ha) is 
unmanaged but still 

of physical conditions, shallow soil on 
limestone, to peaty soils along a a fine 

mosaic of vegetation. 

2.1. Sampling 

had  been  sampled times in 
1988,  collection of individuals was 

30 minutes in each patch. thousand one 

\ 

Fig. 1. Changes in 
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individuals 94 species 
collected. by 
at least 5 (55 species). 

in June 

each  patch  (about 4  m2). Ninety species have  been 
only 46, whose to the biomass 

5% the  analysis. 

should  be  noted that the of species of 
plants and 

2.2. analysis 

1985) was  used all 
the of 
in space. 

To study the 
species composition, we We 

the samples X plant  species  and  samples 
X species data into 1) 

species X species,  and 2) species 
plant species  (Fig. 2). The 
of species and the of plants and 

run on the 
X this space,  the  plants 

see the 
tionships  between plants So, of 
plant  species on the of 
species in the space.  This  means that the place 
of plants along the is co- 

not 
themselves,  though, of the two not inde- 
pendent.  These plant species called plant/ 

A analysis  was  done  on  the 
of 

We also analysis on the 
plant species X of samples 
plant  species  composition, it is the 

the two 

* Spider orditlation 

The of analysis  explain 
76% of the the 
1962, et al., 1979; et al., 
1988), habitats found. 

On the axis (Fig. 3), 
pumila, Oedo- 

degreeri, Alopecosa  pulvurenta,  Xysticus cristatus, 

....... ..... 

. . . . . . . . ni,k.. . . . 

. . . . . . . . nj  . . . 

Fig. 2. 
S 

%.i = of of i 
nj.j = of of i and j 
ni.k = of of i and 
plant  species k 

is in the 
' plant is 

a 

latitens) (Tetragnatha 
montana,  Theridion varians). 

The second axis 3 species found only 
on specific plants 
each  found  only in one  patch. 

Axis 3 of 
of high (Trochosa  terricola,  Tetragnatha 

extensa) hugrophilus). 

* 
The analysis  on plant 

that on plan 1-3 (Fig. 3). 
plants by 

much like a of 
The of plants is by Lolium 

perenne, Cynosurus cristatus, which 
the basic species of mesic  well  managed  meadows 

in the of the 
Holcus  lanatus,  Anthoxantum 

odoratum,  Carex spp, 
and often 

Holcus indicate that the soil is by at 
least of the Anthoxantum indicates  less 
soils. So the species of this not 

of The species of the 
is Juncus  lamprocarpus, 
vegetation of in 

The is made of species of 
patches: spp, Angelica silvestris, and 
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4 :I 
CZubiona 

aquil inum 
v a t i a  

Alopecosa 

Lycopus  europaeus 
perenne 

,R c y y s u r u s  c r i s t a t u s  

h/ A ) 
Cerastium caes-p-i-tosum 

Brachypodium  pinnatum n 1 Anthoxat-odoratum pumila 

f r u t i c o s a  
An e l i c a  silve 9 l a t i t e n s  , 

- ,  , 

\ 1 . 
Solanum dylcamara Axe 1 

t r i v i a l i s  

Crepis virens 

Fig. 3. 1 axis 3, of in 

A, C, of of 

Brachypodium  pinnatum.  Angelica is a tall mainly 
found on  wet soils, while Brachypodium on thin 

soils. This is consistent with  what 
is known of ecology. 

of the and the 
plant shows both and 
ties. 

The axes of the two 
= 0.705), both to 

The (Lolium  perenne, Cyno- 
surus cristatus ...) species (e.g. 

...) (Fig. 4). is also a weak 
between the two axes  which to soil 
humidity. 

The  two  main  invading  species and 
opposed on the axis of the plant 

This shows that to 
(height, density) change and to soil humidity  (only 

hunting they do not to to plant 
species “per se”. 

extensification as 
well on in the same (this 
volume), of 
biological The at this stage, does not 

new  species in the The species that colonize 
in the landscape. 

The points the 
zation  and the way  we the 
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0 

o 

o 

o 

o 
o 

n 

o 

o 

Q 3 o o 

Fig. 4. of plant and Only 
species  with  the most axes 

stochastic data 
smoothed at field scale. Unpublished data show that 

species composition is 
conditions  and  connectedness in the So plant 
species  composition of is 
dependent of its place  in  the  landscape. 

be by plants 
height 

have place 
in the landscape. 

species composition  is by  both 
vegetation and  landscape does  not  seem  to 

be  affected  by soil conditions. 

So the of 
tion to 
tion is but  one aspect of changes. 

that if  we adopt  a 
in studies of land  abandon- 

ment, i.e. if we  study  stands and  landscape at the same 

in 
ability of abandonment  is point. is to  be  found 
in the functioning of systems,  not in the land- 
scape  itself (see 
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la 

45 

cmrcetktzcs 

Abaæ ater 

Tomocambus 
cunverior 

33 

axis 

Fig. 5. of the analysis in study 
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(1) the of the close to the 
which by the of species, 

(2) sites close to Steropus nzadidus 
is abundant 

(3) sites in 
by cupreus and Anchonlenus dorsalis. 

Discussion 

these studies the of beetles 
uncultivated to lightly the 
same as seen the species as the 
distance to the population is When  they 

in  woods species, 
in they in the 

the species find the patches to be 
suitable habitats, but able to colonize only the 
as the a Thus, a distance 
of only 20 m is too colonisa- 
tion. 

The two study by land- 
scape and  by the way  which managed  by 

in the landscape is a  mosaic of 
woods, old fields, and fields, delimited by  a 
highly connected 
species in all and 
so is a high patches 
to be invaded by  new  species. Colonisation of the exten- 
sively meadows may be seen as a step 
by step patch to patch, 
at least if they long enough species to 
duce in them. should be as 
stepping stones 

the the study may be divided into 
two quite The 
fixed in a  woody in the 
land is set amidst isolated only one of which 
is connected. the zone species the  wood 

as if it was  a continuous edge 
in the zone, the is 

only slightly influenced by  woody elements, and 
species only seldom in sites adjacent 

to this case, the landscape is 
less the of species than 
in which shows the of 
the of and in land- 
scape colonisation 

The management also between the 

decisions by taken at 
field level. A of animals in a 
field a time and if any, is 
the same a  whole field. The spatial of 

is to the of cattle and 
feeding habits which, in turn, with the 

of physical conditions. Changes in vegeta- 
tion thus by deci- 
sions at field level. Each field will have its own 
dynamic with the elements and 

species will  become and 
ogeneous. 

the the study is 
time flock. the beginning of 
when  animals to the section 

is consistent of vegetation in the 
section. A of vegetation 

then evolves until the hay  cut. Even so, the 
species unable to colonize those fields 

which less intensively even left hay. 
The less intensively used patches of this mosaic cannot 
be  used  as habitats by species because the time 
scale of the changes  which each in 
vegetation size is  too fine to the life 
cycle of the beetles. The of the is 

the whole and its species 
composition is totally as the species can 
move the is distinc- 
tion  between the two which coincides with the 
limit of used  in  hay 

Conclusions 

This indicates the value of 
as landscape dynamic and potential 

studies. the two study as well 
as in the study out in the 

species have behaved identically. and 
peninsula species into the m a l  landscape not 

than  about 100 m, while the species use 
The 

able to developed patches if they 
close to a of  new individuals. 

the  two of 

in ways. 

to 
standing of the links between landscape and 
colonisation. will be out in landscapes 
with The can 
then be applied in the development 

policies. 
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