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Ecological  consequences of grazing 
extensification  and  land  abandonment: 

society  and  techniques 
JACQUES BAUDRY 
INSTITUT NATIONAL DE LA RECHERCHE AGRONOMIQUE 
DEPARTEMENT  DE  RECHERCHES SUR  LES  SYSTEMES 
AGRAIRES ET LE DEVELOPPEMENT 
LIEURY, 14170 SAINT-PIERRE-SUR-DIVES, FRANCE 

- on the  ecological  consequences of land 
abandonment. 1) 
2) on abandoned  land. 3) of 

within the  field of of 
on of 

A 
technical,  economical and 

words: 

- "Conséquences écologiques de l'extensifiation du pâtusage et de l'abandon des terres : rôle des interactions entre 
l'environnement, la société et la technologie". NOUS présentons en introduction les raisons principales qui nous mènent à 
reconsidérer la recherche sur les conséquences écologiques de l'abandon des terres. l )  existe actuellement un grand intérêt 
de la société envers la nature et les  paysages naturels, intérêt que l'on observe également dans le domaine de l'aménagement 
et de la gestion. 2) Les disigeants chargés de l'aménagement mettent en oeuvre de nouvelles techniques afin de contrôler la 
succession sur les terres abandonnées. 3) L'apparition, récemment, des notions d'écologie du paysage, d'agro-écologie et de 
la théorie de la hiérarchie dans le domaine de l'écologie, nous permettent une approche de cette problématique sous un angle 
nouveau. soulevons également, lors de ce séminaire, plusieurs questions relatives aux bienfaits ou préjudices écologiques 
escomptés en ce qui concerne l'abandon des terres. La  possibilité de prévoir  les modifcations de l'utilisatión des terres est  d'une 
importance capitale. Ceci ne peut être mené à terme que par l'intégration des facteurs écologiques, techniques, économiques 
et sociaux qui président à ces changements. 

Abandon, écologie du paysage, agro-écologie, économie agricole. 

Introduction:  the  problem 

Land  abandonment  in  itself is not a new  phenom- 
enon. has been constant in since 1950 

et al., 1988) and has been in 
1920. Expansion of 

land also is common at scales 
of time. the 

of 
Ecological consequences of such  events have been 

1987)  and the 
of abandoned  land  and 

ecological  succession,  the  obvious  consequences, is abun- 
dant (e.g. et al., 1987). 

The need this is 
due to new social, technical and scientific points. 

land is being abandoned because of excess 
of specific and  applica- 

tion of advanced technology  and fossil fuel subsidies to 
the it is the 
of an economic which  expanded in past time 

~~~ ~ 
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least econom- 
ically lands abandoned  and then, as the 

is abandon- 
ment What begins  as a spontaneous 

an since 
is and by 

ment  subsidy, by of 
economic of and The decision 

and attempt to those elements of 
society that maintain a the 

negative social impacts on family and rural 
associates, and still fit of to demand. 

As the of adjustment the amount 
and of land is a that can be adjusted 
to achieve a specific goal. 

these social needs, the economic to 
the land is how to and sell the 

now that it is no needed 
tion. The sequence of steps may include 
tion of of 
ative ways to use land to income and, then, 

designed to 
able to goals of social 
value, such as of the biota. 

While the impacts of land abandonment being 
studied and debated, is needed into the 

phenomenon a social system 
The economic and social impacts need 
with the effects since we dealing with 
a that influences all elements of the 

system. 

Technical  Point 

We seeking techniques to manage abandoned 
land. These techniques must be 

and even be adapted to new goals. 
They might include (Loiseau  and 1981; 
Thalen et al., 19871, mowing with without 
of biomass 1989), use of 
and so on. Of the of techniques is 
only possible because land abandonment is in 
a society which can to pay landscape 
This is totally abandonment taking place 

the collapse of a society. 

Scientific  Points 

among landscape elements and 
1986), and the development of landscape 

time. focuses on scale spatial 
enhances the of ecosystem studies 

(Golley,  1987). Landscape ecology a founda- 
tion land planning and  management. 

to the state of the 
system in a so that  we can 
is happening and  then to show the costs and 
benefits of (Golley and Golley, 
1988). The between ecological 

the that shape 
landscapes  and  the  state of the  land  at any scale 

et al., 1984; et al., 1990). 

does not a specific object 
of such as landscape systems. 

the of levels 
of as well as the scale at which 
an investigation is out. The choices of the 

is of since it 
will affect the outcome of the as well as the 

of validity of the models. The book of 
Allen  and (1982) a discussion of the basic 
concepts and landscapes 

Conceptual and developments 
sampling and data analysis (the “scaling up 

and down” must still be developed; us 
it is to the extension of study in 
space and time as well as the scaling in 

data collection and data analysis. 

Within the of these we 
that land abandonment and the subsequent phenomena 

land abandonment within a 
landscape, and as a change in landscape 

specific technical and socio-economical 
Any field is  embedded in ecological and 
social that will its fate. 

Objectives of the Meeting 

The objective of this meeting is to evaluate the state 
of knowledge, point to advances, and give 
tions a 
tive on the conditions and ecological consequences of 
land  abandonment. This policy 

to establish guidelines and manage change in 
the landscape. 

the field of the ecological sciences, is 
development of closely land- Land  abandonment:  a  definition 
scape ecology, which 

applicable to land abandonment. 
developing some of the ecological questions 

Landscape ecology studies the effects of landscape and the need modelling land use changes, it is useful 
on ecological The focus is on to define “abandoned land”. the not be 
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used in the sense of “land no used 
by any 

activity”. land abandonment means change in 
land use the to 
less intensive of fact, a 

ploughed land to 
few inputs, can be seen as  a of “abandonment”; 
ecological play an in 
ling plant species composition. extensive 

of also exhibit of abandoned 
land, and land may be allowed to 
tate land 
uses. use  of  “abandoned  land” includes all such 
usages. 

1. Ecological  approaches 

1 . l .  What  are  the  expected  positive  effects? 

ought to 
have a  goal. What the ecological that  make 
land abandonment Can ecological 
ment only be obtained by succession? What does 
the  society  want;  what is feasible? 

One of the goals may be to species 
sity, but all species equally good? a less 

fauna with species is a goal? 
What is species, is it because its habitat has 
been in the past 

species benefit land? 
suitable habitats, and available These 

questions to a who  advo- 
cates  the of on  abandoned land. 

people about the fate of weeds that 
have been with as well as 
species  that in open space.  They 

but how  do  they affect 
such as “typicalness” 

1986). 

Society may also wish to enhance ecological 
such as soil 

of biological of 
of  the may also be an objec- 

tive. 

1.2. Possible  negative  effects 

Negative ecological effects also expected 
land abandonment. invasion of 
sive species in 1989), expan- 
sion of  weeds  and  diseases can also be caused  by land 
abandonment set aside schemes. conflicts 
between and 
may such as of 

1.3. Driving  factors 

is not the of this to 
of the ecology of  abandoned 

land, my intent is only to list known to affect 
try 

ance. 

1.3.1 . Field  conditions 

* soil conditions  and the role 
agricultural practices: soils that have been by 

have been 
content is than in soils 

(Cox  and Atkins, 1979), has changed soil 
and, use of pesticides, pollution  by  heavy 
metals pig sludge 
pollution), may have habitat conditions 

even be a cause of abandonment. 

The content of soils, influ- 
ences species 
conditions and 

place 
to place within  a example, in 

study of the et al., (1983) 
that the night sheep on 

land to abandonment, the 
content of the soil can be the main 
causing changes in species composition 1987). 

The of has 
been ecologists, 
shown little in the mechanisms of ecological 
land dynamics example, in the 
Vosges  mountains of the land 
use influences the types of species invading abandoned 
land; land is colonized  by 
woody species than et  al., 
1983). 

in the 
zone. inconvenient modem 

abandoned, which soil 
and this case, the physical conditions of 
the site change abandonment. 

* seed  bank: the dominant 
species in abandoned land. Weed seeds accumu- 
late on these fields; they  even have been selected by 

Unless is 
nonweed species seeds  may be slow to invade the  site. 

example, lack of species in the  seed  bank is a 
the of chalk 

and 1988). 

* agricultural practices  at the period abandon- 
ment: a field can be abandoned in ways, 
may be no a take 
place, may be and exten- 
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sive, with and stocking These 
of abandonment will change the 

conditions colonization by plants and  animals  and 
subsequent successional maintenance of 
species meadows  is we  must  know the 

the 
vegetation slowly to instant changes 

in by semi-woody 
species may take place èxtensification 
Can this be in changes in 
species composition? 

Sensitivity to initial conditions atten- 
tion, it may  even be a of management guidelines, 
as, example on the use of pesticides to modify 

and  thus  dominant species et  al., 1988) 

* field  margins: the soil  seed bank, field 
the  main of Field studies 

on the of field in 
land (Way  and 1987), but not else- 
in Use of to abandon- 

ment changes the species composition, dimin- 
ishing species and the chances 

species to colonize the field. As widening 
field is a possible option set-aside, it is 

to have a close look at them. 

of late successional stages, but 
ences in the colonization ability among species 

and in 

* size and  shape: the effect of size and shape of the 
patch species composition is the develop- 
ment of landscape ecology and 1981). 

can to species 
and to species”. we can hypothesize that 
the of abandoned will be diffi- 
cult to colonize the 
benefit of being will only at stages. 
Shape modifies the a given 

shape minimizes it. 

1.3.2. Landscape  conditions 

Fields patches, spatial units, closely connected 
to fields. Landscape spatial 
fluxes of species, etc ... change 

time because of human activity (changes in land 
use and (successions). As a 

is available on these will 
only aspects that might be useful to 

this 

* landscape  structure: size, 
connectedness the most commonly feat- 

- 16 

size the size of landscape 
elements 

to the of landscape 
elements, in 
space. to can be found 
in (1982), and O’Neill et al., (1988). 

if patchy,  and/ 
because physical hidden 

show again. Abandonment can also be 
connected with intensification on the most 
land, which 

Connectedness to the links between 
elements 1988).  Usually connec- 
tions made by that  may enhance species 
movement but also act as 

* sources of species  and f lues .  To be in one 
place species must be in the seed bank 

existing patches. Successional patches, 
and  woodlots the of species 

abandoned land. to seed species 
will affect pathways of succession. With the develop- 
ment of landscape ecology, it to equal 
spatial with so the of 

was confused with connectivity, “a of 
landscape function by which 
subpopulations of into a 
functional unit” and 
1988). In fact, some species do  not move outside a 

patch even with  a this has been shown 
1989)  and plants 1989). 

do  not  seem to be affected by landscape 

if species move, the sink patch may not be suitable. So 
a  good landscape is species specific. 

* fields and  landscape: the system they 
is one cannot make  a distinc- 

tion between field and landscape level, as seen above 
size and  shape.  Landscape  conditions  change 

field that, in turn, change landscape 

patches (woodlots, old fields, etc.). 

* human activity and  landscape  dynamics: 
ledge of connections between  the  two essential to 

model ecological dynamics. This is the 
subject of 2. 

Species  characteristics 

As pointed out by (1987) “in succession it is 
individual and populations that change”. is essential 
to know species colonization ability to in 
species composition. of succession by 

species can because species 
at a The choice of species to 

assess effects of abandonment is 
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we conclude  that it is 
misleading  to  view  succession as the of one 

A species associ- 
absent because of the lack of 

its ability, landscape within 
patch physical is to  make a 
classification of species to in 
specific landscapes in 

The spatial scale at which  species 
Some do to changes  on a few m2 

(eg. while only affected by 
changes  on 

2. Prediction of trends in land use patterns 

2.1. Position of the  problem 

The assessment of the positive and  negative  effects 
of land abandonment in the can  only be done at 
landscape and levels. models of 
must include changes in land use These changes 
depend  upon  the of systems within 
a by political and  economical 

(state, Common 
GATT). This .must tell us what type of land is 

likely to be and  how it 
will be in  landscapes. 

The question to pose is “why is land aban- 
doned?” it only because of field conditions? this 
case maps of physical would most 
of the needed to fact if 
it was so simple would be no need to 
on  this  topic. Of type of soil, -slope, 
even  accessibility, siie, 
ance to the type of system 
that the unit the field is included 
in. The unit of can be a but could  also 
be a village. Land-,’ is abandoned  when  the system is 

‘by of its  own 
extensification intensification, which 

is usually by economic conditions the social 
This is 

quotas, set-aside...),  and  by studies of 

this the question becomes  “why a 
a community of decide to abandon 

a piece of land an almost 

Case studies of land abandonment at the levels 

et al., (1983), (this volume) 
specially to meeting because  they  study the 
changes in systems, not only the of 
the 

is useful to distinguish between land abandonment 
in the an of food 
needed and the situation is 

due to 
a wealth of on this topic and it would 

be useful to those studies in the 
light of the  new  concepts  outlined  above. did not do 
such a in this but some 

the of et al., (1983) in 
located in the mountainous of 

2.2. Principles  from  the  Monts  Dômes  research 

The altitude of the study is between 650 and 
1400 m, the season 5 O  

5 to 7.5 months. The society was 
in  villages,  the land was 

common. Collective 
was had to its own 

The of the land was (mainly 
sheep) The land was  located 
on the of each village The 

potential  was a function of both its 
and  those of the land of the whole  village. So 

the in one village could be at the same altitude 
as in the next one. Village, not field, 
is the scale at which land use could be 
stood. of the 

system the flows of to 
the tendency  was to 

on land. 

The because 
the of and the 

of fields difficult to 
plough and, sometimes of collective This facil- 
itated an in size. The also 
the connection between  the local, the and  even 
the national economy. the meantime the 
unit  was and the individual not the 
village; this was  also  noticed  by (1989) 
in the conditions  that  Allen  and (1982) 
call  collapse by 

the valley  became 
available and city to the local 
cheese, a change of 

This necessitated a 
anization came along. can  only  be  used  on 

fields. Slopes 
but also the flat of good soils that  had  been 

(3 m) fields to give a 
good to of 

possible because of the inte- 
of the local society into a level of the 

social (food  and 
nization). The took a view at the local 
land The causes of and timing of 
land to be found in the evolving 
actions between the physical a changing 
society,. and  new  techniques. 
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2.2. changes 

One of the objectives of the meeting is to 
of change. Studies in the uplands 

and 1987) pose the of 
intensification and abandonment. Land use 

changes is a of economists 
1988). Connections between the ecological, 

and socio-economic aspects at the of 
a discussed this volume). 

3. Conclusion:  agenda for the  meeting 

As ecologists, we can help to goals  and 
we can some 
challenges how compatible the goals? 
and, what the levels of ecological and social 
systems to act upon to attain these goals? 

To design new it is 

* Assess  the knowledge on the consequences 
of land 
an ecological viewpoint, such as extensifîcation? 

* methods of available, 
of validity. 

* List advice that can be given to policy 
land and we assist 

them in the definition of objectives? 

* of to be developed. 

* a dynamic and 
tion at the level. 

The discussion with the economists is an 
nity to the  type of can 

such discussion, we  must  make 
what we want to know on land use and  what 
type of models available to us. 

* What type of on land use do we  need 
at levels, landscapes to EEC? At a land- 
scape level we need a of the dynamics of 
landscape At level of of 
land types  may be enough. 

* and often easy to 
on “the most limit to 
the development of models of landscape change 
may be a lack of knowledge of  how  and  why the land- 
scape changes, and  how to such knowledge 
in useful mode$, than a lack of technology  to 
develop and models of landscape changes” as 
pointed out  by (1989) in his 

sensing data at an scale 

To be useful, the with economists must 
not be addition of a bit of ecology in models 
a bit of economy in We must  be able to 

concepts to the same question. What 
the common questions? Can “land abandonment” be 

one? 

Last, we  must not to the 

in the models. 
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