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Early  successional  changes  after  land 
abandonment:  the  need  for  research 

VALERIE K. BROWN 
IMPERIAL COLLEGE (UNIVERSITY LONDON) 
SILWOOD PARK 
ASCOT,  BERKS.  SL5  7PY, UNITED KINGDOM 
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- "Changements précoces dans la succession après l'abandon des terres: le besoin d'une  plus grande recherche". 
L'abandon des terres implique un processus de succession écologique, au cours duquel la végétation revient occuper ce qui était 
auparavant une terre agricole. La recherche qui s'est développée dans les régions du Sud  de la Grande-Bretagne nous montre 
des zones à étudier attentivement afin de mettre au point une méthode efficace pour que les modifications biotiques débouchent 
sur le résultat souhaité dans les terres abandonnées. La provenance des espèces destinées à la recolonisation est de la plus 
grande importance. Selon les recherches effectuées, la dispersion serait un processus aléatoire dont les  points de départ seraient 
les petits terrains environnants. Ces processus débouchent sur une grande diversité des espèces assez tôt dans l'ordre de 
succession, mais leur distribution individuelle est fonction de plusieurs facteurs. extérieurs ou inhérents à cet endroit. Avant d'être 
en mesure de prévoir ces processus, il faudra encore de nombreuses recherches. 'ne connaissons pas profondément 
les interactions animal-plante lors de cette succession. Bien que la diversité des espèces animales puisse être corrélée à la 
diversité des plantes, des groupes spéccifiques d'animau herbivores peuvent faire varier 1'importance relative des espèces de 
plantes dans la VLgétation. devons donc continuer la recherche sur ces aspects. 

Succession, Grande-Bretagne, diversité végétale, taches de végétation, herbivore, colonisation. 

Introduction 

Succession  is  such  a  conspicuous  and  commonly  docu- 
mented ecological that it is tempting to think 

knowledge of the subject is adequate.  Even  when 
Clements seminal published in 1916, he was 
able to cite 1000 mainly in the 
of of the  sequence of plant  species in 

successions in 
ical Since then, has been an 

on the subject and the of 
mechanistic the of detailed 
studies have been  based on old field successions in the 

1952) and, consequently, 

ably lacking is an of the and 
involved in succession (but see 

and Southwood, 1987).  This  gap is both and 
significant, since the initial stages of colonisation of land 

often to the of 
1954) and the 'fine-tuning' of these, by 
management, can the and 
of successional change (Gibson  and in 

is to the ecology of 
abandoned land. 

A management abandoned land must 
include of plant-soil, plant-plant and  plant- 
animal While the two 
have  been  the subject of extensive 
and plant ecologists (e.g.  Lloyd  and 
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and Tillman, 1990), especially in communities, 
the of the have seldom been 

the by land aban- 
donment, in of the of new landscapes and 

to be fully is a vital 
need emphasis and on 
succession. While knowledge may be sufficient 

ecologists to it is  unlikely to 
enable them to maximise species to enhance 
such  habitats species. 

The aim of this is to highlight which 
special and 

is needed. The will heavily on 
being in 

since this  was especially designed to 
investigate successional changes in plants and 

ples intended only as to the type of 
needed and to the of the which  may be 
expected. Ultimately, the aim is to establish 
tions about succession, based on' a sound scientific 

which can then be disseminated to those 
involved in the management of abandoned land. this 

ecological goals will be 

1. colonisation 

2. of successional vegetation 

3. the fauna 

4. Effects of 

Experimental field sites 

The two sites 
One is on acidic, sandy soil at Silwood 
which had been of 
wheat, field beans  and the 
ments began  on vegetation establishing on 
(see Southwood et al., Gange, 1989a). 
Each since 1977, a  new succession 
has been established to estimates of 

The at 
is on shallow soil lime- 

stone 
The site was cultivated until 1981 
of sown, but The succes- 
sion was in its when the began 
in 1985. This sheep 

to how succession 
can be modified manipulated by  management. 

Thus, the emphasis of land abandon- 
ment .following cultivation than the aban- 
donment of The initiatives 
outlined in this will be mainly 
to this  type of change in land use. 

The  research  goals 

1. for colonisation 

is accepted that land which has been 
some has an 

seed bank 1986). seeds 
likely to be those of annual species, often 

weeds. The 
species notably lacking because 

they  tend to less seed banks 
and 1988). The depletion in the size of the 
seed  bank  with time and the of annual 

soil land, ploughed each 
following and soil 

two adjacent field sites at Silwood 
Stinson 579 seedlings of  which 61% 

annual and  16% 785 
cm of soil, 254 
the same volume of soil, with 
tions of annuals  and The potential 
the colonisation by annual species, including 

soil in habitat 
1988; 

Gibson and in b). 

view  of  the seed bank of 
commonly associated with  abandoned land, the  immi- 

of 'new' species is dependent on pools 
of established vegetation to The 

of tends to be slow  and stochastic 
in a, b). 

ment, seven abandonment, 246 plant species 
field, including 77 species 

of ancient Of these, only one 
(Sanguisorba  minor) was the seed  bank 
(Woodell and Steel, 1990). Of the 

calcicolous species, 24 the  seed bank 
with 73 species. even eight 

colonisation, one species the poten- 
tial species pool had not in the 
field. it was the (semu 
et al., absent and 
1988; Gibson in 
it was concluded that species into the field 

of a of species adja- 
cent patches of ancient not 
to specific (see et al., 1988), 

weight habitat association. 

geneity within the species pool and  by abiotic and biotic 
conditions in the site (see 

Species is, inter alia, the of the 
species (i.e. the balance 
tion  and extinction). Species can be 
modified by management. example in the Wytham 
study, sheep both establishment and 
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extinction This 
gap (by the 

of seed (Watt  and  Gibson, 
1988). The effect was  maintained 

eventually 
in a, b). 

The of of poten- 
tial into 
of key and is much scope qualita- 
tive but field 
The implications of management on these 
also need to be assessed. 

2. of 
vegetation 

succession is by  a flush 
of annual species (mainly followed by 

The establish- 
ment of coincides 
with the extinction of (e.g. 
wood,  1987). Such a commonly leads to maximum 

at a  time  when  some  annual 
species but establishing 
1975). The timing of these succes- 
sion to succession (e.g. et al., 1988), although 
the is consistent. 

Climate, soil  type  and land all 
on the of colonisation. The 

influence of land on the seed bank has 
addition, the use of the land 

may in  high in and 
content. example, the content of 
land is high (Gough  and 1990) and  this 

affect the species composition. example, 
when colonisation took place soil 
at Silwood Spergula arvensis, was 
the  dominant  species  with  a abundance of 60%. 
The addition of a single application of 
completely changed the species composition and  scent- 
less may  weed, Tripleurospermum  inodorum, became 
dominant  with  a abundance of 
ally, the the levels, the the 
species composition, since high levels 

of the which  out-compete 
the 

often the use of to 
soil Gough, 1989). 

the and significance of 
succession have been highlighted (e.g. 

1987). has been that succes- 
sional plant. species faculta- 
tively (Janos, examination 
of the plant community at Silwood 
shown common species 

if infection is by  the appli- 

cation of fungicide, the plant community  has  a 
species and vegetation (Gange et al., 
1990). The of in the 

of plants is suggestive of 
significance in succession. This is an 

is needed. 

The timing of 
fies the of 
at Silwood when  successions  on soil 
begun in July. The species compo- 
sition, index 

in the two successions. species 
one of the successions. example, 

persicaria, and pale 
lapathifoliurn, common in the succession 
begun in but absent in  the succession. 
Obviously, is a key 

et al., 1981). 

Even can to 
This 
found between  successions in 1977 

and  1978 at Silwood on adjacent plots of land 
(with land the 
by 1990, (Betula  pendula, Quercus 

sylvestris) up to 4 m  high. the site 
just one no The 

likely explanation this of 1976, 
which the seed  bank  and also the 

Thus, seeds  which 
became established seedlings without the 

sive damage by above the 
canopy, the of the woody species was 

unchecked. The of 1977 was 
these limiting did not apply. 

is, plasticity in the 
species composition of successional vegetation  as 
a of land use, seasonal and annual fluc- 
tuations. Ample scope exists in this 
and highlights the need field well 
cated in both space and time. 

3. implications the  fauna 

succession, Southwood et al., (1979) 
of the fauna 

that of the plants. Thus, ways  of  maxi- 
mising plant have significant impli- 
cations the associated  fauna. especially 
species  often  have  specialist  species  (mainly  insects) asso- 
ciated with  them. of these,  such as the Lepidop- 

of high value. this context, the 
of The 

effects of height by defoliation cutting 
can have effects on the species and 
composition of the fauna 1971), 
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succession et al., insect 
affected by vegetation 
example, ‘the family, Tachinidae, 

to the wide of annuals of 
succession 

influenced by plant species composition, host-plant 
phenology  and  leaf size. All of these change 

the of succession and 
much affected by management et al., 1990). 

The same apply to many 
have shown that 

small mammal populations can be extensive even in the 
stages of colonisation. small 

in 
of vegetation  and as 

of Likewise, some 
species dependent on the high availability of 

seeds among the annual and Chitty, 
1937; et al., 1964; Newton,  1967; Southwood 
et al., 1986). 

amongst the levels that 
is needed. Not only do successional 
habitats a vital (and sometimes unique) 

cause unex- 
pected, and sometimes effects on  the  devel- 
oping plant community. The next section an 
example. 

4. Effects of invertebrate  herbivory 

The effects of on abandoned 
land easily by fences 

the effects on the plant community often 
and can be even when 

is at low intensity (see Gibson and in 
a). the context of  abandoned land, the effects 

of have been 
insignificant. 

at Silwood has that insect 
so seen in the situation, can be an 

in the dynamics of developing plant commu- 
nities (see 1985; and Gange, 1989a, 

1990). This has on the use of 
manipulative field These 

ments have involved the judicious use of insecticides, 
to levels of above- and 

and the of of the 
plant community with  and without the effects of insect 

a 
enhanced the of that of below- 

high species 
and maintained a balance between  .the and the 

1989; and Gange, 198913). These 

findings have implications the  manage- 
ment of abandoned land. the of 
nial, such as common twitch, 
Agropyron  repens, 
lights the potential of the use of such compounds, 

by when  a 
vegetation is Secondly, the application of a 
soil insecticide at an stage in colonisation enhances 

species at the expense of the 
This is its visual effect and also 

the of specialist insect species which 
on specific plant species as a of food. 

Conclusions 

changes in land use have highlighted the 
need of the 
esses succession. 

a wealth of on succession, 
a of questions still to be 

of these involve the complex 
tions between plants and soil plants and 
isms. Thus, an is essential. 
The way should be: a synthesis of 
existing knowledge in the light of imposed 
by  abandoned land and its management and secondly, 
the of specific goals. this 

have only such goals, all of 
which involve basic ecological of an 

in these and should 
be based on field sometimes of a  manipu- 

well in time and  space. The 
extent of land use change in gives an 

in habitat types and 
ical will lead to ecological Such 

essential if ecologists to give 
advice on the selection of land to be abandoned  and the 
management of such land to policy 
land and 
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