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ABSTRACT 

After its introduction at the start of this century, the Corsican pine has become an 
important forest tree in Flanders (Belgium). The total area covered by Corsican 
pine is about 11.000 ha~ Due to climatological factors it i~ virtually absent from the 
Wallone part of Belgium. Despite the crisis in 1984 - 1986, practical experiences 
with its vitality and disease resistance are generally positive. Compared to Scotch 
pine which is native to Belgium, its productivity and insensitivity for insect pests is 
large. 

To quantify the productivity of Corsican pine, a growth table was constructed 
using a method developed by PALM and DAGNELIE. It was base on data from 
321 temporarily and 80 permanent plots distributed over Flanders. Five yield 
classes ' were distinguished according to dominant height at 50 years. For each 
yield class, a series of tables as a function of treatment was constructed. Treat
ments were characterized by the mean annual circumference increment. 
These tables allow to predict the growth of Corsican pines. Such predictions for 
the whole range of species are necessary for the development of a good forestry 
policy and for timber industries. The tables also provide information for any given 
Corsican pine stand that is helpful in practice: expected productivity, stand density, 
determination of the felling quantum. 

The data show that the productivity of Corsican pine is very high. The very early 
culmination of the current annual volume increment and the rather constant level 
of the mean annual volume increment after culmination are interesting new 
findings. It is also shown that it is possible to work with long rotation periods. 
This offers good opportunities for the production of high quality wood and is also 
important for the social and ecological role of the forest. 

Productivity is lowest on very dry and sandy soils. A high productivity on 
moderately dry sand and loamy sand soils and loamy soils make the Corsican pine 
one of the most valuable tree species for the Kempen in Flanders. Although 
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productivity is very high on well drained sandy loam and loam soils, plantation of 
Corsican pine on these locations is not advised. 
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PREFACE 

Today forests have to serve multiple purposes. The new Flemish forestry legislati
on explicitly pays attention to the economical, social, ecological and scientific 
function of forests. In regions with a low forest index like Flanders (8 %) these 
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three function always have to be present at the same time. Nevertheless a dynamic 
forest policy should allow that some of the emphasis can be changed, depending 
on the type of the forest owner. 
As a consequence, in public forests the emphasis may be on the social and ecologi
cal function. In private forests however, the owner will, primary, search for an 
acceptable financial revenue. 
In the sandy lowlands of the Kempen, with a forest index of 29%, the needs differ 
strongly from those in Western Flanders with a forest index of 2.5%. This means 
that the emphasis laid on the three basic functions may change strongly between 
forests. Even in the Kempen, on places where traces of loam or organic material 
occur mixed in the topsoil, more varied and mixed forests can be obtained by 
means of a guided natural evolution. Where possible, this must be pursued. Since 
most forest soils in the Kempen belong to the poorest of Western Europe, the 
possibilities are rather limited. The choice of forest species adapted to these soils is 
very limited. Today only Scotch pine, Black cherry and Birch grow naturally on 
these locations. Forests based on these pioneer species ~volve only after several 
generations into mixed forests. This means that for many forest owners, Scotch 
pine and Corsican pine are the only realistic alternatives. 
Scotch pine is considered a native species in Flanders. The Corsican pine however 
was introduced around the tum of the century. Based on the good growth results 
of the early plantations the species became widespread in the Kempen after 1950. 
Today 5.238 ha of Corsican pine forests exist in the Kempen of Limburg, this is 
9.8% of the forests in the province of Limburg. 
It is known that the Corsican pine is a fastgrowing species, with a yield of twice 
that of Scotch pine. These figures have never been exactly quantified. 
The first growth tables for Corsican pine in Flanders were made in 1976 by R. 
GOOSSENS and F. DUFRANE. Between 1984 en 1990 more data have been 
collected so more detailed and complete tables can be presented in this paper. 
Because of the largely positive experiences, the Corsican pine can be classified as a 
species well adapted to Flanders. As a consequence the plantation of Corsican pine 
forests is stimulated by a financial aid of 40.000 BFlha by the government. If 
planted on suited soils and with the use of the new management perceptions given 
in this paper the Comican pine can continue to play an important role in multiple 
use forests in Flanders. Therefore these growth tables serve both a scientific and a 
practical purpose. . 

1. INTRODUCTION 

The Corsican pine (Pinus nigra Arn. var Corsicana) is native in the Mediterranean 
area. Since the tum of the century and especially after 1940, the Corsican pine has 
been intensively planted in Flanders as an alternative for Scotch pine. In the 
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scientific work that was carried out by LISEC in the previous decades the emphasis 
was on Corsican pine with as most important topics: 

- integrated afforestation with studies of the Root Growth Potential, inoculation 
with growth stimulating ectomycorrhiza, planting density, ground tillage and 
fertilization; 

- genetical improvement; 
- study of the vitality of trees and forests; 
- entomology; 
- thinning; 
- matching species to soil; 
- management tables. 

In this article some of the most important results of this research will be cited and 
situated in the traditional management of Corsican pine forests in Flanders. 

2. MANAGEMENT OF CORSICAN PINE FORESTS IN FLANDERS 

2.1. Distribution 

Most Corsican pine forests were planted on dry sandy soils in the provinces of 
Antwerp and Limburg. Soil studies carried out by LISEC in the seventies (BAY
ENS, 1984) revealed that in Flanders, Corsican pine grows best on not too wet soils 
(class b) irrespective of texture. On sand, loamy sand and sand loam, the wetter 
classes c and d are also very suitable for Corsican pine (see also chapter 5). 
Growth of Corsican pine in the Netherlands differs strongly from the growth in 
Flanders because of the more windy and colder climate. These climatic conditions 
are the reason why Corsican pine is not so widespread in the Netherlands. Also 
the Belgian Ardennes are too cold for the growth of this species. The forest 
statistics of 1970 (NIS, 1970) reports 10.000 ha Corsican pine in Belgium, 89% of 
which is found in Flanders. More recent data are not available. Based on infra
red-photo analyses of the province of Limburg F. DUFRANE (1990) has calculated 
that the area covered by Corsican pine forests in Limburg has increased with ca. 
8% between 1970 and 1990. If this can be extrapolated for Belgium the total surface 
today is 11.000 ha and each year 300 ha of Corsican pine forests are planted. 
Between 1985 and 1987 the reforestation diminished strongly because of distrust 
based on the vitality-crises in the Corsican pine forests. Research carried out by 
LISEC (ECTORS en MEULEMAN, 1989), F. DUFRANE (1990) and the RUG 
(ROSKAMS, 1989) revealed this crisis was primarily due to the extreme low winter 
temperatures in '83-'84, '85-'86 and '86-'87. Today the confidence of most foresters 
in Corsican pine is restored. 
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2.2. Afforestation 

The first afforestations were carried out with 2 or 3-year old planting stock of 
different provenances of Corsica and with the Flemish 'provenance' Koekelare. 
Most planting in Flanders and increasingly more in the Netherlands is done with 
Koekelare. Provenance tests carried out by LISEC revealed that the English 
'provenances' Ampthill and Sherwood are promising (MEULEMAN, 1987). Since 
widening the genetical potential is desirable, prolonged research of this topic is 
necessary. 
At first the planting density was very high, 8 - 10.000 plants/ha. More recently 
stockings of 4 to 6.000 plantslha are more common. LISEe-tests revealed that 
production after 19 years was at a maximum with the even lower planting density 
of 2.700 plantslha (BERBEN, 1978). Extremely low planting densities (ca. 1.500 
plantslha) tested by LISEC in cooperation with the "Dienst Waters en Bossen", gave 
very promising results. Until now such plantings are prohibited by high mortality 
after planting and by higher fire risks when the grass-V'egetation stays too long. 
The research programme 'integrated afforestation', which was started by LISEC in 
1984, aims to develop new nursery-technics to reduce mortality and speed up 
canopy closure. By using these technics forestry rentability but also the ecological 
value of new plantings can be improved (LISEC, 1989). The ecological value of low 
density-plantations is primarily due to a better humification because of an increa
sed development of the shrublayer. This shrublayer does not exist in traditional 
Corsican pine plantations younger than 40 to 50 year, due to shading. As a matter 
of fact for these low density plantations carefully selected seeds are required. 
Reforestation results are best when a complete ploughing of the soil is carried out. 
The very expensive destumping can be avoided if the former forest was established 
with a low density plantation, especially when the distance between the rows was 
ca. 3 m. Planting after partial ground tillage (local stirring of the ground, row
ploughing etc.) is only useful if their are no grasses or ferns or other harming 
vegetation. 
Corsican pine seems to have regeneration problems in our regions. Good natural 
regeneration was found only in the Antwerp Kempen (V ANDENBROUCKE, 1991). 
In contrast Scotch pine gives an uncountable number of offspring even in rather 
young stands. These seedlings are not seldom a threat for Corsican pine plantati
ons as young Scotch pine « 30 years), even the bad provenances, grows faster. 

2.3. Thinning and cleareut 

Thinning is one of the most important management tools of today's forestry. 
Immediately after planting, with e.g. 2.700 plantslha, the trees do not touch each 
other, nor with their crowns, nor with their roots. The trees start to compete for 
light after canopy closure with the following result: 
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- natural pruning of the lower branches because of the heavy shade. This does not 
improve wood quality because death branches remain on the tree without 
breaking for many decades; 

- some trees overdominate other trees, these so called 'sprinters' are not always the 
best shaped or most resistant. Many overdominated trees die in the end; 

- the remaining trees keep competing for light and space, so the stand becomes 
very dense. In these circumstances harmful fungi (e.g. Brunchorstia) can prolife
rate freely. Another consequence is the development of very small living crowns, 
which leads to instable stands which are easily damaged by wind, snow and ice. 
These stands also make inefficient use of the production factors light and 
carbondioxide; 

- because of the high density of the stand, a deep shade reigns under the crowns 
so litter decomposition and development of a shrub layer- is obstructed. 

Traditionally the first thinning does not take place before the stand is 25 or even 30 
years. Sometimes this first thinning is preceded by a clearing intervention by 
which only the dying or overdominated trees are taken away. In the meantime the 
branches of the remaining trees are pruned to a height of 2 m to make the stand 
accessible. Until the stand reaches the age of 40 thinning takes place every 3 years. 
Later the periodicity of thinning becomes 6 years. Although the first thinning 
eliminates heavily deformed or forked trees, even when they belong to the upper 
layer, most thinnings are very conservative and only the dominated trees are felled 
(DUFRANE, 1989). Research carried out by LISEe in cooperation with the "Dienst 
Waters en Bossen" revealed that thjnning early and strongly can highly improve 
the quality of the later thinned products (BERBEN en GEEBELEN, 1977). 
The act of thinning is often called an art. Although this statement may be partially 
true, we believe it is more important to give the manager unbiased criteria on 
which the thinning activity can be based. It should be clear that thinning prescrip
tions are directly related to the management goal. Our advise holds true for a 
management based on the production of quality wood and a long revolution: 

- stand density should be compared to the data in the growth tables; 

- on rich locations thinnings have to start at the stand's age of 18 year, on the 
poorer locations at 24 years. At this occasion the surface has to be reduced from 
35 m2 (at maximum) to 25 m2• This may be done selective by or systematic by 
since the genetic quality of the stands is generally good and homogeneous. The 
next thinnings (until the age of 40) have to reduce the surface at intervals of 
three years to 25 - 30 m2• Later this can be increased to 35 m2• In general each 
thinning may take away up to 30% of the surface without causing any problems 
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for the stability (BERBEN, 1989; FABER, 1971). Such strong thinnings do not 
reduce timber quality since the wood density (glcm3) is but very slightly influen
ced by the width of the growth rings (SCHALCK, 1967); 

- the height/diameter - ratio should always be kept below 75 - 80 for older stands, 
and below 80 - 100 for younger stands (MEULEMAN, 1990); 

- in unstable stands thinnings have to be done very carefully, e.g. with an interval 
of 2 years instead of 3. After the stand has regained its stability thinnings may 
become increasingly strong. Most coniferous trees have crowns reacting by an 
increase in vertical growth (more living crowns) after thinning, opposite to most 
deciduous trees who react by a more horizontal growth (longer branches) 
(ZEIDE, 1991). 

Corsican pine stands older than 70 years are hard to find in Flanders because of: 

- the species has only recently been introduced in Flanders; 
- on better soils the trees are of good commercial dimensions after 70 years, so the 

manager often wants to sell them then. 

After clearcutting a second generation of Corsican pine is often planted. This is 
done because of the lack of valuable alternatives for economically inspired forestry, 
but also because of the high ecological and recreational value of older Corsican 
pine stands. In fact both the economical, ecological and recreational value of these 
stands can be optimised by prolonging the revolution time and by the production 
of heavy timber logs. Meanwhile these stands can progressively be transformed 
into more complex and mixed stands. Attention has to be given to the following 
points: 

- valuable seed carriers should be present in the immediate vicinity; 
- the stand should be of good quality and stability (see also chapter 5); 
- highly skilled managers are a necessity because managing these stands is more 

difficult than managing even aged and homogeneous stands; 
- the exploitation has to be done very carefully without damaging the seedlings; 
- no harmful species (e.g. Prunus serotina) may be present in high quantities; 
- even in these progressively transformed stands pioneer species like Corsican and 

Scotch pine will disappear because of the shady conditions. If the presence of 
these species is desired, regeneration in homogeneous blocks of 0.3 to 0.5 ha is 
necessary. 
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3. WHY GROWTH TABLES? 

The most important aims of growth tables are the following : 

- providing test criteria for existing stands; 
- using the tables as the bases for stearing schemes; 
- rentability studies for a single stand or for a whole region; 
- choice of species; 
- stating felling quantities as imperative by the legislation; 
- gaining insight in the actual management practice. Answering questions like: 

where are Corsican pine stands found? What is the initial stocking after plan
ting? What are the thinning characteristics? How long is the revolution time? 

Growth tables are a model for the reality of a specific stand. So the tables will 
seldom be 100% accurate. 

4. METHODOLOGY 

In 1985 J.BERBEN started the collection of data for this growth table. In 1989 the 
work was taken over by B. MEULEMAN and collaborators. The data were comple
mented by F. DUFRANE, part of the computing was done at the Centre de Biome
trie, Gembloux (G. CARLETTI and R. PALM). 

4.1. Classical method 

Most existing growth tables are based upon long term observations of stands 
growing under different growing conditions. These data were only partially 
available. 

4.2. Applied method 

These growth tables are based on a method developed by R. PALM (DAGNELIE et 
al.,1988). Test stands were chosen carefully to guarantee that all soil types and age 
classes are present. A once only inventory was made in each stand. This was done 
by measuring each tree in circular plots of 0.04 ha (see figure 1) at a rate of 1 
plot/ha. 
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In each plot the following parameters were measured: 

- stand age; 
- dominant height (mean height of the 4 biggest trees); 

o 

o 

o 

o 

- mean breast circumference (mean circumference of the 4 trees nearest to the 
central point); 

- each individual circumference; 
- diameter increase in the previous 5 years (mean of 4 cores taken with the Pressler 

device); 
- data on the localization of the stand (soiltype, height above sealevel ... ). 

Since some stands were measured before the thinning, others after the thinning 
and others just between two thinnings, the average result is considered to describe 
the situation just between two thinnings. 
Based on these measured parameters some secondary parameters were derived and 
a set of relations for a theoretical stand were calculated. The first and most 
important one was the relation between age and dominant height. Based on this 
function the plots were divided into 5 production classes, characterized by their 
dominant height at the age of 50 years. This was done because the dominant 
height at a certain age is known to be determined by the species and the characte-
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ristics of the location (including soiltype and climate) and not by the management. 
Subsequently a set of functions was calculated in order to predict the other stand 
characteristics based on circumference, age and dominant height. 

4.2.1. Number of plots 

321 plots were treated as mentioned above. These plots were distributed over 
Flanders (see figure 2). We tried to take them in different·age classes (see figure 3) 
and on different soiltypes (see figure 4). Probably most of the testplots were of the 
provenance Koekelare. These data were complemented with the data of 60 perma
nent testplots in the province of Limburg. 
Thus, the growth tables are based on 381 plots, ca. 2.000 random samples for the 
diameter growth and ca. 700 random samples for the other parameters. 

b 

a 
W. VI . O.VI . ....... LIIM . If" 

Figure 2 : a) occurrence of Corsican pine stands in Flanders 
b) plots used for these growth tables 
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Figure 3 : age distribution of the plots 
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Figure 4 : distribution of the plots over the texture classes 
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Figure 5 : distribution of the plots over the drainage classes. 

4.2.2 Height 

... height function for all yield classes 

141 

Several functions were fitted to the data. In the end we chose for a linear relation: 

HD = 0.3388 x L + 4.84 

with : HD = dominant height (m) 
L = age (year) 
(R2 = 0.74) 

Five yield classes characterized by their dominant height at the age of 5 years were 
defined i.e. 15, 18, 21, 24 and 27 m (see figure 6). For each plot the exact yield class 
was calculated as follows : 

Ha 
10 = H X10gem 

a gem 
(function 1) 

with : IO = yield class of the stand; . 
Ha = current dominant height of the stand at the current age 
IOgem = mean yield class of all the stands (actually 21.78 m) 

Hagem = mean dominant height at the current age 
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Figure 6 : Distribution of the plots over yield class 
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Figure 7 : distribution of the stands over yield class per age class. 

It should be clear that this linear relation is only applicable in a restricted age 
interval (between age 25 and 65). Since we found no older stands on the best soils 
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we decided to use this relation for the yield class 24 and 27 m . 

... height function for the lower yield classes 

For the yield classes 15, 18 and 21 m a non linear relation was calculated: 

HD = bo [1- eq>[ _ (L ;1 b2)2] ] 

with the following coefficients : 

10 bo 
15m 24.796 
18m 28.044 
21m 31.290 

(function 2) 

hI b2 
74.615 - 21.902 
74.615 - 25.608 
74.615 - 28.686 

143 

Figure 8 gives the change of the dominant height with age for each yield class. 

4.2.3. Circumference 

To be able to predict the mean circumference of a stand from its age and the 
dominant height, the following relation was calculated: 

MCl30 = - 18.461 + 3.01809 x HD + 0.88154 x L (R2 = 0.90) (function 3) 

with: MC130 = mean circumference at breast height (1.30 m) 

Figure 9 gives the distribution of the testplots according to their mean 
circumference. 
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Figure 8 : dominant heigpt as a function of the age. 
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Figure 9 : distribution of the test plots according to their circumference at breast 
height (1.3Om) 
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4.2.4. trees per hectare 

The number of trees per hectare was calculated as follows : 

loge NT = 14.726 -1.83601xlogeMC130 (R2 = 0.93) (function 4) 

The distribution of the circumferences was characterized as follows: 

loge ECT130 = 0.4863 + 0.5116 loge MC130 (R2 = 0.50) (function 5) 

with: ECT130 = standard deviation of the circumference. 

G1Cl30 = -1.8661 + 0.302677logeNT (R2 = 0.22) (function 6) 

with: G1C130 = coefficient of asymmetry 

B2C130 = 2.8888 (function 7) 

with : B2C130 = coefficient of flattening. 

With the number of trees per hectare and functions 6 and 7 it is possible to 
calculate the surface per hectare. As figure 10 shows we generally observed very 
high surfaces per hectare. We checked these observations and concluded that most 
Corsican pine stands in Flanders are poorly thinned . 

4.2.5. Diameter ~owth 

The diameter growth of a single tree in the previous 5 year was predicted as 
follows: 

(function 8) 

E130 = -0.012661 x L + 0.-010421 X C130 - 0.37216 x loge MC130 + 2.5282 (R1 = 0.16) 

with: E130 = diameter growth in 5 years (radius in mm) of the model tree with 
circumference MCl30 in a stand with mean circumference MC130. 

Figure 11 shows the diameter growth classes which were actually observed. 
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Figure 11: distribution of the testplots according to their mean annual diameter 
growth. 

4.2.6. Cubing 

To be able to calculate the volume of a stand we used a function with domin.ant 
height of the stand and diameter at breast height as input (1.30 m) O.BERBEN et 
al., 1983). (function 9) 

VC21 = - 0.80282 x 10.3 + 0.27264x 10-4 x C130
1

• 0.15316x 10.1 x HD + 0.2485810.5 X Cl301 X HD 

(R1 = 0.9577) 

Table 1 gives the volume according to this formula, tables 2, 3 and 4 give other 
types of volume tables. 
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Timber volume under circumference 22 ern based on circumference at 
breast height (C150) and the dominant height (HDOM) (BERBEN et 
aI, 1983). 
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4.2.7. Set up of the growth table 

The formulas 1 to 9 were used to make the growth tables. For the lower yield 
classes (15, 18 and 21 m) the non-linear function was used. For the yield classes 24 
and 27 we used the linear function, so we had to stop the calculations at the age of 
65 as the estimation becomes biased. 
For each yield class a set of tables was calculated according to different fixed 
annual diameter growth levels. The fixed diameter growth corresponds to the 
management goal. A low annual diameter increment corresponds with the 
production of a great number of small stems and short rotations. For the 
production of heavy sawlogs a greater annual diameter increment is necessary with 
longer rotations. The level of the annual diameter increment can, between certain 
limits (see table 6), be guided by the type of thinning. The total annual volume 
production is not affected by the level of the annual diameter increment. 

Table 5 : 

yield class 

15 
18 
21 
24 
27 

Realistic diameter increment classes for Corsican pine. For each of 
these combinations a different growth table was constructed. 

, mean annual in erement of cirumferenee (em) 

125 150 1.75 200 225 250 275 
• • • 
• • • • 

• • • • 
• • • • • 

• • • • • 

The tables start at the age of 25 years, except for the lowest yield classes were this 
would lead to inconsistences. For the younger stands the tables give data each 3 
years. After the age of 40 data are given only each 6 years. This corresponds with 
the thinning periodicity. In some tables this change of periodicity may lead to 
irregularities. 

a) stand characteristics at age 23.5 

To build up a table the stand characteristics are calculated at the age of 23.5 years. 
The yield class is calculated with function 1 (for the highest yield classes) or with 
function 2 (for the lower yield classes). Subsequently function 3 was used to 
calculate the mean circumference and function 4 to calculatl:! the number of 
trees/ha. Using functions 4, 5 and 6 the diameter class distribution of the 
hypothetical stand' is calculated. 
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b) growth in the next 1.5 years 

For each individual tree in the diameter class distribution the diameter increment in 
the next 5 years can be calculated by means of function 8. We assume the growth 
in the next 1.5 years to be 1.5/5 or 30 % of the growth in the next 5 years. The 
height increment is calculated with function 1 or 2. We assume the number of 
treeslha is constant in the next 1.5 years, i.e. no thinning. Also the surfacelha and 
the volumelha are calculated (function 8). 

c) stand characteristics at age 25 before thinning 

Based on the calculations in b), the number of the treeslha, the circumference, the 
dominant height, the surfacelha and the volumelha are calculated. 

d) stand characteristics at age 26.5 

In the same way as for the stand characteristics at the age of 23.5 years -see a)- the 
stand characteristics at the age of 25 years can be calculated. An exception must be 
made for the mean circumference. The mean circumference is calculated by adding 
3 times the mean annual diameter increment which was chosen depending on the 
management goal. This increment is realized partially by the biological increment 
(the standing trees grow thicker) and partially by the technical increment. The 
technical increment is the increment due to thinning. This increment can be 
positive or negative. If thinning only takes away dominated trees, the technical 
increment is positive. If also dominant or subdominant trees are felled the 
technical increment can become negative. It is important to mention the number of 
trees/ ha is smaller at the age of 26.5 compared to the situation at the age of 23.5. 
The difference is made by the thinning. 

e) growth in the previous 1.5 year : See b) 

f) stand characteristics at age 25, after thinning 

In the same way as in c) the stand characteristics at the age of 25 years can be 
calculated using data in d) and e). The stand characteristics differ from these 
calculated in c). Most striking is the smaller number of treeslha in d). The 
difference in number between c) and f) is the number of trees removed by 
thinning. 

To build up the table for the age of 28 an analogous reasoning as above can be 
made. This has to be done for each yield class and for each fixed diameter incre
ment. 
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5. DISCUSSION 

The following observations made during this research were most striking : 

- The high surfaces/ha. After verification we can state without any doubt that 
many stands have surfaces of 50m2 and more. We doubt this is favorable for a 
good and sane growth but it also reveals that Corsican pine tolerate high 
densities better than Scotch pine; 

- The high volumes/ ha. Several stands had a standing volume of over 500 m3; 

- The early culminating current annual increment (CAl). This observation was 
verified too. Figure 12 gives the actual observed data for a non-thinned stand at 
the age of 32 years. The data were obtained by taking cores of every tree and 
measuring the annual rings till the pith and by measuring the length of the 
internodes (height increment). ' 

- The culmination point of the mean annual volume increment (MA VI) is specific 
for the different yield classes: 

yield class maximal MA VI 

15 76 years 

18 70 years 

21 64 years 

After this culmination point the MA VI remains rather constant for a long period . 
For 10 = 21 m the MA VI culminates at the age of 64 years, at the age of 88 years 
the MA VI is only 3 % lower. Hence long revolution periods seem to be 
acceptable if the vitality of the stand is good. This means that the production of 
heavy saw logs (C130 1.50 to 2.00 m) and the guided natural transformation of 
the stands is possible in Flanders. The age of culmination of the MA VI is not 
affected by the thinning regime; 

- The fixed annual diameter increment levels correspond to different treatments. 
But one can not say the lower increments correspond with low thinning and the 
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Figure 12: 

Evolution oE the current (CAVI) and mean (MAVI) annual 
volume increment in a teststand which was never thinned. 

a) The extraordinary dry summer oE 1976 with 214 mm 
precipitation during the vegetation season while 450 mm is 
normal; 
b) The extraordinary cold winters of '84, '85 and '86 with 
minimal temperatures of -22°; 
c) The 3 dry summers of '89 (290 mm), '90 (276 mm) and '91 
(259 mm); 
d) The CAVI is always difficult to measure in the last 
year. 

Silva Gandavensis 56 (1991) 



156 B. MEULEMAN 

higher increments with heavy thinning. Each increment level corresponds to the 
type of management keeping the increment constant during the whole live of the 
stand. To realize this, the thinning regimes have to change as the stand grows 
older. To be able to realize the lowest annual diameter increment the young 
stand has to be thinned so that only a small proportion of trees with big 
dimensions are felled. To realize the biggest increment in the young stand a 
great number of small trees are to be felled. This changes completely as the 
stand gets older. Table 6 illustrates this. 

Table 6 : Nature of the thinning under different management regimes (10 = 15m) 

thinning 

l.25cm 1.75cm 
age n drcumferenc:e (em) n dmunferenc:e (em) 

31jaar 582 40 m '34 
52jaar 240 64 209 66 
76jaar 83 87 61 100 

In table 6 one can see that the two most extreme management types use the same 
type of thinning at the age of 52 year. The age at which the type of thinning has 
to change to realize the fixed management goal depends on the yield class. The 
better the yield class, the sooner the thinning type has to be changed. The ranking 
is shown below : 

yield class age 

15m 52 
18m 43 
21m 40 
24m 39 
27m 37 
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One can call a stand young before the age at which the thinning type has to 
change and adult after this point. 

- The change in thinning type is more pronounced for the lowest annual increment 
levels (see table 7). 

Table 7 : Thinning characteristics for the most extreme annual diameter 
increment levels (ADIL) 

young stand adult stand 
ADIL AUIL 

thinning characteristics low . high low high 
number felled trees,lha 17% 24% 13% 15% 
felled surfacelha 18% 17% 12% . 11% 
circumference felled trees II- 104% 85% 94% 88% 

* as % of the mean circumference before thinning. 

- Table' 8 shows clearly that the principal stand is heavily pillaged if in the young 
stand most of the dominant trees are felled. 

Table B : Characteristics of the principal stand at age 88, different treatments 
yield dass. 

, 
yield class 

15m 18m . 21 m 
ADIL ADIL ADIL 

r pxfudpal stand 
1----

1.25 1.75 1.25 2.00 1.50 2.25 . 
number trees/ha 412 264 378 201 277 157 
Cl00 (em) 109 139 114 161 135 184 
volUL'nP/ha (m.3) 416 436 462 493·· 520 550 
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- Figure 13, 14 and 15 give 
available soil conditions. 

height 

a view of the preferences of Corsican pine for the 

MAVI 

[ m 1 [ nf/na/j 1 

29 19 

28 

27 
18 

26 - . 

17 
25 

24 

16 

23 

22 
15 

21 

20 
14 

19 

18 13 

17 -

16 -~ ______ '-__________ -. ____________ r-__________ ,-______ ~12 

L p s z 
Figure 13: 
influence of soil texture on yield level dominant height). 
The centre of the .block is the mean value, the edges of the 
block show a 68% confidence interval. 

Z = sand S = loamy sand 
P = light sandy loam L = sandy loam 
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height 

(m 1 
HAVI 

[~/hQ/j ] 

29 

28 

27 

26 

25 

24 

23 

22 

21 

20 

19 

18 

17 -

I 
I 

II 
U 

19 

18 

17 

16 

15 

14 

13 

16 ~ ______ ,-____ -.r-____ -. ______ .-____ ~ __________ -r12 

a b c d e 

Figure 14: 
influence of drainage class on yield level. rhe centre of 
the block is the mean value, the edges of the block show a 
68~ confidence interval. 

a = very dry b = dry c = moderately dry 
d z moderatelg wet e = wet 

Due to recent drought some of tile resUlts may be biased 
since the recent drying out is not visible in the oxido
reduction phenomena. 
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Due to recent drought some of the results may be biased since the recent drying 
out is not visible in the oxido-reduction phenomena. 

height HAVI 
l rn ) ( nbholj) 

29 19 

28 

27 
,. 

26 

11 
25 

24 

16 
23 

22 
15 

21 

20 
14 

19 

18 
13 

17 -

16 ~-----''-------~------'--------r----__ ~ ______ -r'2 
c m f p g 

Figure 15: 
influence or prorile developement on yield level. rhe 
centre or the block is the mean value; the edges of the 
block show a 68% confidence interval. 
The results ror the eoils without prorile developement are 
biased. In principle Corsican pine grows well on soils 
without profile developement. In our samples however most 
of these soils were too wet. 
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- Some of the results of these study and also the tables disagree with the 
publications of FABER (1987) and HAMILTON and CHRISTIE (1971). This might 
be due to differences in climatic conditions or in the observed provenances. 

6. GROWTH TABLE FOR CORSICAN PINE IN FLANDERS (BELGIUM) 

For each yield class different tables are given depending on the treatment (annual 
diameter increment levels). 

Abbreviations: 

L 
HDOM 
10 
N 
OMTR 
G 
V 
LJGA 
GJGA 
LJVA 
GJVA 
VTOT 

age 
dominant height 
yield level (dominant height at age 50) 
number of trees/ha 
circumference at l.5Om (cm) 
surface (m2/ha) 
volume/ha (m3) 
current annual surface increment/ha (m2/ha/year) 
mean annual surface increment/ha (m2/ha/year) 
current annual volume increment/ha (m3/ha/year) 
mean annual volume increment/ha (m3/ha/year) 
total produced volume (m3/ha) 
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Yield table for CORSICAN PINE (pinus nigra corsicana) in Flanders (Belgium) 

Yield table 15/1.50 
yield class 15m - diameter increment 1.50cm 
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Yield table for CORSICAN PINE (pinus nigra corsicana) in Flanders (Belgium) 

Yield table 15/1.75 
yield class 15m - diameter increment 1.7Scm 
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Yield table for CORSICAN PINE (pinus nigra corsicana) in Flanders (Belgium) 

Yield table 18/1.25 
yield class 18m - diameter increment l.25cm 
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Yield table for CORSICAN PINE (pinus nigra corsicana) in Flanders (Belgium) 

Yield table 18/1.50 
yield class 18m - diameter increment l.50cm 

L HOOM I Pre-thlnnlng I Thinning After thinning Increment 
N IOMTRI G I V N I I I I . I -. I 

28 

L 

28 

31 
t:= 

~ 
~ 
r-' 

~ 



~ 
:;:-
III 

C') 
III 
:l 
Q. 
DO 
C .. 
:l 
'" iii-

~ --
~ 

Yield table ror CORSICAN PINE (pinus nigra corsicana) in Flanders (Belgium) 

Yield table 18/1.7S 
yield class 18m - diameter increment 1. 7Scm 
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Yield table for CORSICAN PINE (pinus nigra corsicana) in Flanders (Belgium) 

. Yield table 18/2.00 
yield class 18m· diameter increment 2.00cm 
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Yield table for CORSICAN PINE (pinus nigra corsicana) in Flanders (Belgium) 

Yield table 2UI.SO 
yield class 21m - diameter increment 1.50cm 
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Yield table for CORSICAN PINE (pinus nigra corsicana) in Flanders (Belgium) 

Yield table 21/1.75 
yield class 21m· diameter increment 1.75cm 
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Yield table for CORSICAN PINE (pinus nigra corsicana) in Flanders (Belgium) 

Yield table 21/2.00 
yield class 21m - diameter increment 2.00cm 
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Yield table for CORSICAN PINE (pinus nigra corsicana) in Flanders (Belgium) 

Yield table 21/2.25 
yield class 21m - diameter increment 2.25cm 
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Yield table 24/1:50 
yield class 24m - diameter increment 1.50cm 
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Yield table for CORSICAN PINE (pinus nigra corsicana) in Flanders (Belgium) 

Yield table 24/1.75 
yield class 24m • diameter increment 1.7Scm 
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Yield table 24/2.00 
yield class 24m - diameter increment 2.00cm 
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Yield table 24/2.25 
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Yield table for CORSICAN PINE (pinus nigra corsicana) in Flanders (Belgium) 

Yield table 24/2.50 
yield class 24m - diameter increment 2.50cm 
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Yield table for CORSICAN PINE (pinus nigra corsicana) in Flanders (Belgium) 

Yield table 27/1.75 
yield class 27m· diameter increment 1.75cm 
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Yield table for CORSICAN PINE (pinus nigra corsicana) in Flanders (Belgium) 

Yield table 27/2.00 
yield class 27m. diameter increment 2.00cm 
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Yield table for CORSICAN PINE (pinus nigra corsicana) in Flanders (Belgium) 

Yield table 27/2.25 
yield class 27m - diameter increment 2.2Scm 
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Yield table for CORSICAN PINE (pinus nigra corsicana) in Flanders (Belgium) 

Yield table 2712.50 
yield class 27m - diameter increment 2.50cm 

L HOOM I Pre.tb,inoing Thi~ning After t~lnning , Ipcrem~ 
N 

25 16.51 1878 51 41.6 

28 17.8 41.8 
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Yield table for CORSICAN PINE (pinus nigra corsicana) in Flanders (Belgium) 

Yield table 27/2.75 
yield class 27m· diameter increment 2.7Scm 
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