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Introduction

Little is left from the extensive forests that covered our
country at the beginning of this era. By cutting, burning,
grazing by cattle and by reclamation man has virtually
extirpated our virginal forests. Only small fragments, the so
called ‘Malebossen’ have been maintained in a nearly
natural state, mainly because of hunting.

It was not before the middle of the 19th century that man
became concerned about the need for timber and ever since
he proceeded in planting trees. In the beginning planters
thought in short term rotation in order to harvest by life.
As a matter of fact this meant ‘murder in childhood’; it was
a policy still based on agricultural thinking. In 1899 the
State Forest Service in the Netherlands was founded and
during its development the idea gained ground that forestry
1s something quite different from agriculture and that the
forest has other purposes than just timber production, €.g.
recreation nature-study and nature-conservation.

In the middle of this century the idea of ‘multiple use
became generally accepted. One realised that the forest had
to be subserviant to different purposes. This finally resulted
in the aim formulated recently by the Kampfraath-Com-
mittee: ‘The maintenance and development of a natural
environment, as varied as possible, in which biocoenoses of
plants and animals can survive and through which a contri-
bution to the material and spiritual fulfilment of human
needs is realised’. How correctly this aim may have been
formulated. one has to realise that carrying it into effect is

* Contribution to the Symposium on Plant species and plant
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** Nomenclature follows Heukels-van Ooststroom, Flora van
Nederland, 18e druk, 1975, Wolters-Noordhoff. Groningen.

a long term undertaking. It does not only take much time,
but we have hardly experience with it. The nearly 80 years
old State Forest Service is. in terms of rotation of a tree or
development of an ecosystem, only a child under age or
even an infant!

The forest as an ecosystem

In our forest there is a cycle of organic matter, produced by
the trees, shrubs, herbs and mosses. Part of it gets into the
soil directly through dying roots. The major part of it
accumnulates on the surface of the soil as so-called ‘raw
humus’ (Auflagehumus). This humus layer - the A, or
litter - is intensively penetrated by roots. The dying off of
the fine hair roots is a continuous process. A considerable
part of the organic matter in the A -layer comes from these
roots. The mosses are dying off continuously as well.
According to Damman (1971) litter only partly contributes
to the A,, whilst the contribution of dying roots and mosses
is not neglectible at all. The proportion may change strong-
ly depending on the type of vegetation. Especially our,
needle-leaf woods are rich in mosses and ferns. In hard-
wood forests the annual fall of leaves covets the mosses and
brings them to die (Ellenberg 1963). Only where leaves are
blown away mosses have a chance.

Concerning the ferns: they are negatively influenced by
the alternation of sunshine/shadow and changes in relative
humidity occurring in deciduous woodlands but they are
well adapted to the moderate and more constant climate of
our coniferous woodlands.

The litter and the raw humus decay during the years.
Thereby fauna and especially microfauna (insects, gacteria
and fungi) play an important role. In most of the forest-
types an equilibrium is established in the course of time,
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where supply and decay are in balance. This equilibrium
depends on the composition of the raw humus and there-
fore on the vegetation-type.

The Netherlands have a humid climate. Precipitation
surpasses evaporation and thus there is a precipitation
surplus, that disappears in the soil. The humus acids dis-
solved from the A, cause a stratification in the soil profile.
There is a zone of leaching - the A-horizon - and a zone of
infiltration - the B-horizon. The B-horizon in a forest-soil
is still intensively penetrated by roots. The minerals pre-
cipitated in it are dissolved by these roots, assimulated by
the trees and added back to the A, by way of litter. And so
the cycle is closed.

In heathland, as compared with woodland, the soil is less
deeply penetrated by roots. The moisture balance is differ-
ent as well. As a result there is a strong podsolisation.
Whilst we find a humus iron-podsol or “holtpodsol” under
woodland, under heathland we observe a humus podsol
or “haarpodsol’. which is much poorer in nutrients. The
heathland (Genisto-Callunetunt) is a semi-natural eco-
system, developed frem the wood through interference of
man (burning, grazing by sheep and sodding). By over-
grazing the soil can be completely denudated and wind may
cause shifting of sand until large inland dunes arise, which
may be stablished again by a Spergulo-Corynephoretum.
There we have a ‘vague’ profile or even no profile at all
(‘vaaggronden’).

When man withdraws, the wood returns. At first there is
a Pinus-Betula phase in which the flamish jay sews his
acorns. From this stade an oak phase develops with a
gradualy growing humus-layer, in which shrubs like Sorbus
aucuparia, Frangula alnus and recently also Prunus serotina
establish. As a result of the changed conditions the heather
disappears and shade-standing grasses ( Deschampsia flexu-
osa) and dwarf shrubs ( Vaccinium myrtillus and V. vitis-
idaea) appear. Also Fagus silvatica returns and as a shade
standing tree it reaches dominance after all.

Forestry and pioneer forests

This natural succession takes several hunderds of years.
The forestry officer can accelerate this succession by
planting trees. But he is bound to the laws of nature. In the
beginning he has to use pioneer species. On the poor sandy
soils in our country these are white birch ( Betula pendula ),
aspen ( Populus tremula ) and scotch pine ( Pinus silvestris),
all species who show a better growth in a more continental
climate (Ellenberg 1963, p. 68). From the possible conifer-
ous trees Pinus silvestris has the preference as can be judged
from the fact that 809, of the first generation of our planted
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woodlands consist of Pinus silvestris. Scotch pine - original-
ly an indigenous species (Wolterson 1973) has been ex-
terminated in our country by excessive cultivation. We
should bear in mind that even Fagus silvatica almost dis-
appeared from our landscape through exploitation as a
coppice because of its low stooling capacity. It is also
comprehensible that a coniferous tree like scotch pine dis-
appeared long before. For afforestation we had to import
seeds.

The proveniences of Pinus silvestris imported from else-
where were not adapted to our climate and suffered much
from diseases (e.g. Lophoderminum pinastri). In the more
pronounced atlantic parts of our country {West-Frisian
Islands and Drente) the culture even failed almost com-
pletely. Thus we had to look out for other tree-species and
as such we adopted Corsican pine { Pinus nigra v. corsicana)
in the southern parts of our country and in our dunes. For
the northern part (Drente) Larix leptolepis has been a lucky
hit. Nevertheless, Japanese larch grows only on soils with
sufficient water-holding capacity, i.e. on loamy soils or on
soils with ground-water in reach. For zonal soils we cannot
use it so much.

Second generation

In the second tree-generation, after a woodland micro-
climate was created and a first layer of litter and raw humus
was formed, so-called ‘more demanding species’ can be
used. In addition to the indigenous hardwood species:
pedunculate and sessil oak ( Quercus robur and Q. petraea)
and common beech ( Fagus silvatica) on economic con-
siderations also coniferous trees like Norway spruce ( Picea
exelsa), sitka spruce ( P. sitchensis) douglas fir ( Pseudot-
suga taxifolia) and grand fir (Abies grandis) were used.
It was especially the two last-mentioned species. which are
native on the atlantic coast of North-America, that have
proved their usefulness in our country. The production of
timber was considerably higher than that of our native
deciduous trees like Quercus and Fagus and even more than
twice that of Pinus silvestris. Also the penetration of the
roots in the soil-profile (Groszkopf 1954), as well as the
decay were much more pronounced.

The minerals, brought into circulation, and the humifica-
tion of the litter of Pseudotsusa taxifolia leads to an eco-
system, that seems to be richer.than that of other conifers
{ Pinus and Picea) or even those of our indegenous hard-
wood-species (Quercus and Fugus). This finds its expres-
sion in an understorey rich in ferns and mesotrophic
mosses. Nevertheless, the climate of the West coast of



North-America - as a result of the NNW-SSE-coursing

chains of mountains like Rocky Mountains and Cascades,
who catch off the east winds ~ is considerably more oceanic
than ours. In Europe where the chains of mountains run
in E.W -direction, the atlantic character of the climate is
strongly weakened, especially in the latter part of the winter
and spring, when dry east winds blow, with an attendant
cloudless sky that Pseudotsuga madly endures. It is for this
reason that Pseudotsuga - having a pioneer character in its
native country - is a more demanding species here which
must be planted in the shelter of older trees.

Succession

If we consider the “Malebossen’ (/ici-Fageniom ) as the
climax-association, there is a great number of derivated
*substitute communities’ (Ersatz-Gesellschaften) who can
be considered as associations and also are described like
this. In a scheme of break down and building up we can
represent this as follows ( Figure !). Braun-Blanquet 1951.
p. 468) distinguished an ‘Optimum-community” (Optimal
Gesellschaft) besides the climax. This optimum-community
is defined as the association that produces the greatest
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biomass. It may coincide with the climax but it need not.
In the scheme presented above such is surely not the case.
Whereas the lici-Fagetum is the climax, the coppice of
sessile oak ( Violo-Quercetum petraeae) is the secondary
forest and the coppice of pedunculate oak ( Berulo-Querce-
tum roboris) is a man-made substitute association (Ersatz-
Gesellschaft). The equally man-made pine forest ( Leuco-
bryo-Pinewunt, Dicrano-Pinion) is a pioneer forest and the
douglas fir-forest ( Dryoptero-Pseudotsugetum, approxi-
mates the optimum-community. This process is still going
on. The Dryoptero-Pseudotsugetum is an association in
statu nacendi. In the second generation its timber-produc-
tion is already considerably greater than.n the first genera-
tion (van Goor 1974). The floristic composition in this
fern-douglas-fir-forest is in development as well (Sissingh
1976).

As a rule this development goes faster on soil rich in
minerals (loamy soils or soils with a previous agricultural
history) than on poor soils arisen from heathland-reclama-
tion.

Development of the optimal forest

Most of our cultivated douglas-fir-forests are still even-
aged pure stands. Therefore these stands - as a rule with
horizontal density of canopy - are not stable and especially
sensitive to winds and gales. According to the transforma-
tion of into uneven-aged stands by natural regeneration
and their mixing with storm-proof species, stability will be
built up. For instance we can give a structure to the forest
by Pinus silvestris reserved from a preceeding generation,
by coniferous species with a tap root as Abies grandis or
shade-bearing hardwood species with a rapid youth-
growth as common beech ( Fagus silvatica ) and American
oak (Quercus borealis ).

Finally the durability has to be guaranteed by a form of
group felling (Femelschlag). Regeneration over large areas
has to be avoided because not only the rhicro-climate - a
condition for douglas-fir - would be disturbed. but also the
destruction of humus is strongly stimulated by access of
light. A clearance plant-community like the Corydalo-
Epilobietum appears and the development process to the
optimal forest has been turned back. Removal of forest
litter. which for some years was thought to be sufficiently
compensated by adding an equal amount of minerals and
organic matter, e.g. some tons of V.A.M.-compost, is now
considered very unwise. Not only because it results in the
destruction of an important part of the hair roots of the
stand, but also because it obstructs the development of the
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ecosystemn in the direction of the optimal forest.
Evaluation

The State Forest Service in the Netherlands consists of three
divisions, each of which approaches the forest from its own
point of view. Whilst the division of forestry considers the
forest from the viewpoint of timber-production, the divi-
sion of nature conservancy aims primarily at forest-protec-
tion and the division of landscape-architecture takes care
of the scenery. We can show this clearly by representing
the wood as an equilateral triangle, in which the three
divisions operate from a different angular point ( Figure 2).

accent
nature
conservancy

virgin
forest

Optimal woodland
(multiple use)

timber
accent production

forestry

Fig. 2. scenery

In the centre of the triangle we situate the optimal wood
(the multiple use forest) where timber production, forest
protection and scenery are balanced. It is an ecosystem of
different tree-species (not entirely natives but also exotic
species) from different ages and dimensions. It is a forest
which not only has a high production of timber but is also
sound. stable, durable and multilateral. From the point of
view of vegetation science it is a ‘substitute-community’
since the climax, which just like other substitute-communi-
ties like heathland (Genisto-Callunetum j and semi-natural
grass-communities ( Violion caninae, Cirsio-Molinietum
etc.) can regenerate naturally by purposive intervention of
man and can be maintained permanently through rejuvena-
tion. Provided it has the right composition of trees and is
well managed, it also can deliver continously a much higher
production than the virginal forest.

In our effort to establish the optimum forest we have to
realise that time plays an important role. Our present day
forests are hardly grown out of the stage of youth. They are
still composed by pioneer species like Pinus silvestris or
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Larix leptolepis. These monotonous forests are not in
balance. They can be affected by insects, burned to death
by fire or blown down by gales, In that case we have to take
the consequences and start at the beginning.

To fortify our forests we have to mix them with other
species and therefore bring in some so called ‘more de-
manding’ trees, i.e., trees that need a micro-climate and a
litter-layer for good growth. We bring them in by planting
three or four years old plants. It will take a generation of
trees - that is to say more generations of man - before they
are fertile, produce cones and seeds and rejuvenate. Mean-
while we have to learn about composition and management
of this future forest, how to make it sound and stable. How
does the mixture of tree-species behave in competition?
Which blending makes our forest stable for gales? In which
proportions do we have to plant or rejuvenate our tree-
species? How do we have to tend thinnnings? What will
our cutting- and rejuvenate-system be?

Of course we also have to avoid the mistakes we made in
the past, like plundering the litter-layer or clear cutting on
large scale. Even the setting in of heavy earning-machines,
who invent the soil and wound the roots can nullificate
much of the achievement. So we still have a lot to learn.
But the ultimate aim - the optimum forest - is worth the
trouble.

References

Adriani, N.J. & J. Vlieger. 1936. Plantensociologisch onderzock.
in het bijzonder van de midden Nederlundse bossen. Natuur-
wet. Tijdschr. 18: 123-139

Bannink. J.P.. H.N. Leijs & 1.S. Zonneveld. 1973, Vegetatie,
groeiplaats en boniteit in Nederlandse naaldhoutbossen. Versl
Landbouwk. Onderz. PUDOC, Wageningen.

Barkman. J.J. & V. Westholf. 1969. Botanical evaluation of the
Drenthian district. Vegetatio 19: 330 388,

Braun-Blanquet. 1964. Pflanzensoziologie. 3e Aufl. Springer,
Wien, New York. 865 pp.

Braun-Blanquet, J. 1967. La chénaie acidophile ibéro-atlantique
{Quercion occidentale) en Sologne. SIGMA Comm. [75.
Montpeliier.

Broek, .M .M. van den & W.H. Diemont. 1966. Het Savelbos.
Bosgezelschappen en bodem. PUDOC. Wageningen.

Damman, AW.H. 1971. Effect of vegetation changes on the
fertility of 2 Newfoundland forest site. Ecol. Monogr. 41:
253-270.

Diemont. W.H. 1938. Zur Soziologie und Synoekologie der
Buchen- und Buchenmischwiilder der nordwestdeutschen
Mittelgebirgte. Diss.. Wageningen.

Diemont, W.H. 1942, Het wintereiken-berkenbosch in Neder-
land. Ned. Kruidk. Arch. 52: 309-310.

Doing. H. 1962, Systematische Ordnung und floristische Zu-
sammensetzung niederldndischer Wald- und Gebiischgesell-
schaften. Wentia 8: 1-85.



Doing. H. 1969. Assoziations Tabellen von Niederlindischen
Wiildern und Gebuschen. Lab. v. Pluntensyst. en Geografie.
Landbouwhogesch. Wageningen.

Doing-Kraft, H. & V. Westhotf. 1959. De plaats van de beuk
(Fagus silvatica) in het midden- en westeuropese bos. Jaarb.
Ned. Dendr. Ver. 21: 226 254

Ellenberg. H. 1963, Vegeration Mittcleuropas mit den Alpen.
Einflihrung in dic Phytologie. IV, (H. Walter. ed.). Ulmer.
Stuttgart,

Ellenberg. H. & F. Klotzli. 1972, Waldgesellschalten und Wald-
stundorten der Schweiz. Mitt. Schweiz. Anstalt Forstl, Ver-
suchswesen 48 (4)

Frileux, P.-N. 1975, Contribution a I'¢tude des foréts acidiphiies
de Haute Normandie. In: J.M. Géhu (ed.). La vegétation des
foréts caducifolices acidiphiles. pp. 287 300. Cramer. Vaduz.

Gehu, J.M. 1973, Unites taxonomiques et végétation potentielle
naturelle du nord de la France. Doc. Phytosoc. 4: 1-22.
Lille Bailleui.

Goor, C.P. van. 1975, Een analyse van de keuzemogelijkheden
by de bestemming van de stormvlakten in het Nederlandse bos.
Ned. Bosh. Tydschr. 47, 2.

Groszkopl. W. 1950. Bestimming der charakteristischen Fein-
wurzel-Intensititen in ungiinstigen Waldbodenprofilen und
ihre oecologische Auswartung. Mitt. Bundesanstalt . Forst.
Holzwirtschalt. 1950, 11

Hoyos. G. 1953, L'Ardenne et 'Ardennais. Ed. Univers. Bruxcl-

les-Purnis.

Keliey. D. & J.J. Moore. 1975. A preliminary sketch ol the Irish
acidiphilous oakwoods. In: J.-N. Géhu (ed.). La végétation
des forets caducifoliees acidiphiles. pp. 375 387, Cremer,
Vaduz.

Lohmeyer, W. & W. Trautman. 1976. Zur Kenntnis der Wald-
geselischafien des Schutzgebictes “Taubergieszen”. In: Das
Taubergieszengebiet. Die Natur- und  Landschaltsschutz-
gebicte Baden-Wiirttembergs, Band 7.

Meijer Drees. E. 1936, De bosvegetatic van de Achterhoek cn
enkele wangrenzende gebieden. Diss. Wageningen

Noirfalise, A. & N. Sougnez. 1956. Les chénaies de I'Ardenne
verviétoise. Pédotogie 6: 119 143, Centr. Cart. Phyt. Centr.
Rech. Ecol. Phyt. Gembloux. Comm. 25.

Noirfalise. A. & A. Thill. 1958, Les chénaies de 'Ardennc cen-
trule. Centre Cart. Phyt. Centr. Rech. Ecol. Phyt. Gembloux,
Comm. 28.

Oberdorfer. E. 1957, Stiddeutsche Pflanzengesellschaften. Fi-
scher. Jena.

Sissingh, G. 1970. De plantengemeenschappen in onze naald-
houtbossen. Ned. Bosb. Tiydschr. 42: 157 162.

Sissingh, G. 1970. Dinische Buchenwiilder. Vegetatio 21: 245
254,

Sissingh. G. 1975. Foréts caducifoliées acidiphiles duns les Pays-
bas (Quercion robori-petracae). In: J.-M. Géhu (ed.). La végé-
tation des foréts caducifoli¢ées acidiphiles. pp. 363- 373,
Cramer, Vaduz.

Sissingh, G. 1976, Niederliandische Nudelforsten und ihr Humus
als Substrat fiir thre Vegetation. In: Vegetation und Substrat.
Ber. Symposium 1969 der Int. Ver. f. Vegetationskunde.
Cramer. Lehre, pp. 317-341.

Sissingh. G. 1976a. Eisen van onze houtsoorten aan het klimaat.
Ms.

Trautman, W. 1972, Erlauterung zur Karte-Vegetation (Poten-
tielle natiirliche Vegetation). In: Deutscher Planungsatlas
Band 1. Nordrhein-Westfalen. Lieferung 3. Jineke-Verlag.
Hanover.

Trautman. W. et al. 1973. Vegetationskarte der Bundesrepublik
Deutschland 1 : 200.000. Potentielle natérliche Vegetation
Blatt CC 5502 K&ln. Schriftenreihe f. Vegetationskunde, Heft
6. Bundesanstalt I. Vegetationskunde, Naturschutz u. Land-
schalispflege. Bonn-Bad Godesberg.

Tixen, R. 1937. Die Pflanzengesellschaften Nordwestdeutsch-
lands. Mutt. Flor.-soz. Arbeitsgem. N.F. 3: 1. 170.

Tixen, R. 1955, Das System der Nordwestdeutschen Pflanzen-
geselischaften. Mitt. Flor.-soz. Arbeitsgem. N.F. 5: 155 176.

Tixen, R. & W.H. Diemont. 1937. Klimaxgruppe und Klimax-
schwarm. Jahresber. Naturhist. Ges. Hannover 88.89: 73- 87,

Westhofl, V. 1958, Boden- und Vegetationskartierungen von
Wakd- und Forst-gesellschaften im Quercion robori-petracae
Gebiet der Veluwe (Niederlande). Angew. Pflanzensoz. 15:
23-30.

Wolterson, J.F. 1976. Leven met bomen en bossen. Geschiedenis,
huidige en toekomstige functie van het Nederlandse bos.
Stautsuitgeverij. Den Haag.

Accepted 21 April 1977

191



