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1 INTRODU CcTION

Early regeneration—phases of ash ( Fraxinus excelsior

L. ) and sycomore ( Acer pseudoplatanus L. ) were studied in
the experimental forest ' Aalmoeseneie ', of the State Uni-
versity of Ghent, where mixed regenerations under cover arose Spon-
taneously in the spring of 1977%.
gix sample plots of 5mx 10m (I to vI ) werd laid out.
In the four corners and the centre of each plot, 5 squares
(a, B, E)of lmx1m each were distinguished and fur-
ther subdivided
into basic units
1 of 25 cm x 25 cm
16 1/VI (1 to 16 ). A
a B total of 6 sample
plots, 30 squares
and 480 basic
E ana-
1).
be-
c b edure
is-
proportions between
the area covered
Fig. 1 Disposition of sample plots by basic research
units and the di-
mensions of the

seedl o create an opportunity for changing
space ing to the growth of the seedlings and
spati A total of 9 surveys were made between
june ar; lst. growing season y and october
1978 2nd growing season ).

on occurred under the cover of fairly
dense oak - stands with a low proportion of sycomore :

Sample Number of Basal area s of Basal area
plot stems/ha m2/ha
Oak Ash Sycom
spec.
I.II 530 32 26 20 8 46
IIT.IV 530 24 42 16 3 39
v.VI 464 32 28 14 4 54

During summer an average of no more than 2,86 % of light
radiation in the open reaches the forest soil, partly because
of a well-developed secondary shrub-stratum.

= . . .
The ' Aalmoeseneie, is a semi-natural forest on sandy-—

loamy soil near Ghent at an elevation of 11 to 21 m above sea
ljevel. Annual temperature reaches 9,6° C and precipitation
865 mm. Oak ( Quercus ropur L. ) is the most important spe-
cies next to peech. The age of the dominant tree varies be-
tween 50 and 80 years.



2INITIAL RE GENERATION

DENSITY

In the formation of a regeneration group the number of
seedlings continually increases toward a culmination point
over a period of variable length. After this point the number

of seedlings steadily decreases

2 ) The actual number

of seedlings at any moment is the result of Opposite pheno-

mens : continual establishment and,

subsequently, uninterrup-

ted disappearance of seedlings due to external influences

( 1st.
degree selection ).

degree selection ) and internal competition ( 2nd
The rate of establishment and destruction,

the length of the regeneration period, the relative importance
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of primary and
secondary natu-
ral selection,
as well as of
interspecific
and intraspecific
competition de-
termine the
pattern of spa-
tial distribu-
tion and redis-
tribution of
species. All
these phenomens,
acting simulta-
neously, affect
the structura-
tion of the fo-
rest. They create
opportunities,
but also set the
limits for silvi-
cultural inter-
ventions.

Establish-
ment occurred
very quickly at
Gontrode. A first
assessment in
Jjune 1977 (Tab.1)
revealed the pre-
sence of an aver-
age of 18.687
seedlings/are as
the result of a
single burst of
regeneration,
comprising an
average of 13,470



Tab.l : Nunber of seedlings/m2

Other species Oak Sycormore Ash
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189.8
185.2
131.4
126.6

78.6
114.0

137.6

7.78
N3
20.0
28.3
62.2
34.8
19.8
51.0

8.78

at different stages ( month year )

9.78 10.78
Ny
8.4 50
14.5 70
43.4 29 2
24.3 13 3
13.4 118
31.0 26 0
22.5 15.4
85.3 82.0
57.0 54.8
7.8 7.2
29.5 28.0
36.2  34.4
14.2  13.4
38.4  36.6
3.3 3.3
4.3 4.8
5.2 4.8
5.5 5.0
0.2 0.2
0.4 0.6
3.1 3.1
0.5 0.5
2.5 2.5
0.8 0.6
2.3 1.8
2.4 1.6
0.8 0.6
1.5 1.3
98.0 90.8
78.3  69.0
57.2  41.8
61.5 48.0
52.2 48.0
16.4  40.6

65.6 56.4



Tab.

Squares (A - E )

Plots

2 Variation on the level of squares and sample plots

P
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Ash

Sycomore N1

Grand
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Species
Ash N1
N4
Sycam. N1
N4
Ash N1
N4
Sycom. N1
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pab. 3 Initial ( june 77 )y and final (october 78 ) compo-
sition of regeneration groups ( in % )
plot Initial composition Final composition
Ash Sycomore other Ash Sycomore other
species specie
I 58.24 41.12 0.64 5.51 90.36 4.13
1T 63.67 34.75 1.58 10.14 79.35 10.51
111 93.09 4.32 2.59 69.86 17.22 12.92
v 76.22 13.58 5.20 27.60 58.33 14.07
v 60.000 38.48 1.52 24.58 71.67 3.75
vI 88.56 10.46 0.93 64.04 33.00 2.96
1 72.07 25.90 2.03 27.28 64.99 7.73
Tap. 4 Ratio of number of seedlings ash/sycomore on the level
of squares and sample plots. ( NAsh/ NSyc.)
Initial situation Final situation
(1st assessment) End of observation period )
Sq A 2 C D E A B C D E Tot.
I 0.85 3.08 1.33 1.68 1.24 1.42 9.02 0.25 0.03 0.00 - 0.06
T 1.69 5.68 1.11 1.5 0.59 1.83 0.15 0.32 - 0.01 0.00 0.13
IIT 1.60 37.33 1.57 18.10 11.58 21.55 9.14 4.83 2.40 4.88 0.30 4.06
v 5.00 2.47 1.38 16.15 6.82 5.84 0.30 0.26 0.19 5.20 - 0.47
v 1.87 1.12 1.67 2.42 1.65 1.56 0.30 0.56 0.29 0.00 0.00 0.34
v 3.00 20.80 8.89 3.76 9.62 g.47 0.00 6.00 0.10 0.48 3.22 1.94
The density of occupation shows great variation on different

levels. ( Tab. 2 ).

On the level of samp
at first count varies between
ash and 8 to 114/m2 for sycomore.
variations are greater 28 to 30
for sycomore. On the level of basic
even varies between 0 and 704/m2.

The composition of t

Tab.3 ). In all groups
tio ash/sycomore is subject
and time ( Tab. 4-). The varia
lation is greater than withi

le plots the tot
92 and 279 m2,
On the level of sg@
1 m2 for ash and

he regenera
ash dominat
to considerable Vv

al number of seedlings
55 to 172 / m2 for
uares the

1 to 154/m?2
units the seedling-density
tion is also different

es by numbers, pbut the ra-
ariation in space

tion within the sycomore-popu=~
n the as

h-population, indicating



a more uniform covering of available space by ash, whereas
sycomore-regeneration is more dispersed and locally concentra-
ted.

3. EARLY DEVELOPMENTATL TRENDS

The number of seedlings reaches or has already past the
culmination point at the moment of the first survey, a few
weeks after establishment started. Between this moment ( june
1977 ) and the end of the observation period ( october 1978 )
an evolution with distinct features takes place ( Tab. 1 ) :

- General and gquick reduction of the number of seedlings.

- Unequal resistance of the species to reduction.

~ Low level of additional regeneration
High degree of spatial variation of all phenomens.

3.1. Reduction o f numbers



Tab. 5 Periodical survival rate ( Actual number of seedlings/

o,

Initial number of seedlings in % )

Species Plot N2/Nl N3/Nl N4/Nl N3/N2 N4/N3
Ash I 47.8 12.3 31 25.7 25.0
IT 65.9 18.4 4 6 28.0 24.8
IIT 67.4 36.1 16 9 53.5 46.9
v 62.3 25.2 9 6 40.5 38.1
v 76.4 35.9 21 4 46.9 59.6
Vi 77.2 40,2 20 5 52.0 51.0
rot. 63.4 26.7 11.4 41.5 42.8
I 93.9 79.9 71.4 85.1 89.4
1T 92.8 76.0 65.5 81.8 86.2
IIT 87.5 85.0 90.0 97.1 105.9
v 82.1 87.2 83.3 106.0 95.7
\ 96.6 100.6 97.2 104.0 96.6
VI 89.3 88.0 89 3 98.5 101.5
Tot. 92.1 82.6 75.6 89.7 91.6
Al I 68 0 41.6 32.5 61.2 78.1
1I 77 0 41.0 28.7 53.3 69.9
IIT 71 0 41.0 22.6 57.8 55.0
v 70 0 41.1 26.5 58.6 64.6
\Y 85 4 63.0 52.2 73.8 82.8
vI 79 5 45.6 28.3 57.4 62.1
Tot. 73.6 43.6 30.2 59.2 69.2
N, = Tnitial number of seedlings 1977
N2 = Final number of seedlings 1977
N, = Initial number of seedlings 1978
N, = Final number of seedlings 1978.

ences.
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170 seedlings/m2 ; in 10 more squares relative density ( N4/
N1) has been reduced to less than 10 %.

Reduction of ash is a little more than average at the end
of the 1st vegetation period with 36.5 % against 26.4 % for

total regeneration. ( Tab. 5 ). It greatly varies in space,
even at short distances and within the same plot ( between
67.9 % in V.E. and 6.9 % in V.B. )( Tab. 6 ). It is fairly mild

during the lst growing season, but high during winter when it
reaches 58,5 % on the level of sample plots, lowering initial
density of occupation to about 26.7 %. The same rate of reduc-

tion is maintained during the 2nd vegetation period ( 57.2 %
on the level of sample plots ). It ultimately lowers density
to 11.4 ¢ in comparison to initial establishment. ( N4/N1 ).

For ash, there is no evidence of any correlation between
initial density ( N1 ) and either density at a later stage,
rate of survival or type of development.

The other components of the regeneration groups, especi-
ally sycomore and oak, behave differently and possess a higher
potential for early survival.

The number of sycomore seedlings decreases only with an
average of 7.9 & ( plots ) ( Tab. 5 ) to 10.3 % ( squares )
( Tab. 6 ) during the lst vegetation period ( N2/N1 ), with
10.3 & ( plots ) to 7.0 % ( squares ) during winter ( N3/N2 )
and again with 8.4 % ( plots ) to 2.5 % ( squares ) in the
course of the 2nd growing season. On the level of sample plots
the number of seedlings is thus reduced over two vegetation
periods with no more than 24,4 % from an average of 48,4/m2
to 36,6/m2 ( Tab. 1 ). Only in 3 squares with an initial den-
sity for sycomocre of 17/m2, 109 m2 and 144/m2, this species
has completely disappeared, but in 7 squares more than 90 %
of sycomore-seedlings survive and in 5 squares their number
even increased.

For oak normal reduction is compensated by new establish-
ment, increasing the average number of seedlings from 2,9/m2
initially to 3.1/m2 at the end of the observation period. A
wide rage of spatial variation exists on the level of sample
plots, with densities from 0,2 to 6.4/m2 initially and 0.2
to 5.0/m2 at the end of the 1nd year.

From a total of 9 assessments, executed over a period of
two growing seasons a general picture of the developmental
trends in the early stages of regeneration can be deduced :

1. For the totality of all species, a general pattern
of reduction is distinguishable on the level of
sample plots ( Fig. 3 ) =

lst growing season : fairly mild reduction

1st winter : intensification of reduction

2nd growing season : reduction on about the same
level as during lst. season.

This kind of development demonstrates the importance
of external influences and the relatively restricted signifi-
cation of internal competition.
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2. The general pattern of reduction is determined by the
initial dominance in numbers of ash, as neither syco-
more ( Fig. 4 ) nor oak separately ( Fig. 5 ) follow
this general pattern of reduction ( Fig. 6 ).

3. As a consequence, the composition of the regeneration
groups and the relationship between species is alrea-
dy profoundly modified in the early phases of develop-
ment ( Tab. 4 ).

In a general way oak is able to maintain and even to impro-
ve its position relatively and absolutely. The relationship
ash/sycomore, as indicated by the ratio of the number of seed-
lings ash/sycomore, changes considerably

Plot Start End
I 1.42 0.06
IT 1.83 0.13
III 21.55 4.06
v 4,10 0.47
v 1.56 0.34
VI 8.47 1.94
Tot. 2.78 0.42
Ash, dominating in
N/m2 numbers at the moment
of establishment
13 ( 72.07 % ), becomes
secondary ( 28.28 %)
12 to sycomore ( 64.92 % )

at the end of the 2nd
growing year. The
changes are still more
important on the le-
vel of squares (Tab.4).
From a silvicultural
9 First period Second period Point of view, the
difference in pattern
of behavior between
ash and sycomore 1S
significant. Their
relationship changes
v rapidly and profound-
6 III ly : Sycomore-regene-
v ration consolidates
early, whereas ash
suffers severe reduc-
I11 i1 tion in numbers. Both
species prove their
I early tolerance by
3 establishing under a
dense cover, but sy-
comore undoubtly is
the more tolerant
and resistant. It suf-
1 VI fers no competition
from ash. On the other
v hand, there is no in-
Jn. Jl. Au. S 0 Ji. BAu. S. O dication that the
quick decrease in the

11

10

Winter

Fig. 5. Nurber of oak—seedlings/m2 ( squares )
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number of ash-seedlings is caused by internal competition, es-
pecially by any inhibitive effect of sycomore on ash.

Additional regeneration during the 2nd year is relatively
unimportant. For ash it is observed in 16 squares out of 30
(52 %), averaging 1.1. seedlings/m2 with a maximum cf 5/m2.

For sycomore it occurs in 20 squares ( 60 ¢ ) with an
average of 3.5/m2 and a maximum of 15/m2. The net result is
an over-all increase with 2.9 seedlings ( ash + sycomore ) /
m2, fairly low although not negligible.

3.3. Spatial variation

Spatial variation related to time, species and rate of
change is considerable. In the initial stages of establishment
spatial differences are greater within the sycomore-population

as within the ash-population.
N2/N1 N3/Nl N4/Nl ( Tab. 2 ). The degree of chan-
ge, as indicated by the survival
rate, is subject to important
9 spatial differences, in the ash-
rYegeneration and relatively re-
stricted variation in the syco-
more-regeneration. ( Tab. 5 ;
Tab. 6 ). As a whole, however,
7 spatial variation in total re-
generation density does not
change very much, because in-
creasing spatial variation in
ash-density is ccmpensated by
decreasing spatial variation in
sycomore-density ( Tab., 2 ),
4 even though spatial variations
in regeneration density remain
higher for sycomore as for ash.
These phenomens indicate

10

Fig. 6. Relative number of
seedlings ( T = Total A =
Asn ; 8§ = sycomore )

As a direct consequence
the pattern of mixture changes
profoundly in the course of
N, = June 1lst. per. early development and, even at

1
_ . the level of squares, modifica-
Ny = Oct. 1st. per. tions are evident.
Wy = July 2nd. per. At the origin ash is the
L . dominant species ( Tab. 3: Tab.
4 = Oct. 2nd. per. 4 ; Tab. 6 ) : In 93 % of all

squares ash surpasses sycomore
in number of seedlings ; sycomore even represents less than 10%
of the total number of seedlings in 7 squares (33 % ).

At the end of the observation period the general picture
and the pattern of mixture have changes profoundly :
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3 squares (10.0 % ) are devoid of regeneration.

In 4 squares ( 13.3 % ) a homogeneous sycomore regene-
ration has developed.

In 15 squares ( 50.0 % ) sycomore now dominates ( In

3 squares ash-regeneration has become practically non-
existant ).

In 8 squares ( 26.7 % ) ash still dominates in numbers,
but at a remarquably low level.

N/ha ( average )

Initially Finally
Ash 1.347.000 154.000
Sycomore 484,000 366.000
Oak 29,999 31.000
Other species 9.000 13.000

bination, as accessory species.

4. REGENERATION TYPES
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To characterize their state of development, the following
parameters are used

N : number of seedlings/m2 at indicated moment.

AR : Absolute reduction = decrease in number of seedlings/
m2 during a given period.

RR : Relative reduction = decrease in number of seedlings
at the end of a period ( F_ in % of number of seed-
lings at the start ( In) of that same period.

R% : Procentual repartition of decrease in number of
seedlings.

4.1. T h e A-type

The A-type is characterized by the dominance in numbers

of ash from the start of the first till the end of the second
growing season : The ratio N Ng c '} although gradually de-
creasing, remains higher than Tag.4 ).

9 squares are representative for this type, to be divided
into a sub-type with high initial regeneration density for ash
( =181 to 250/m2 ; IITI A,B,D ; IV D; VI E ) and a sub-type
with low initial density for ash ( = 70 to 110/m2; III C ;

vl A,B,C ).

afh{

4.1.1. The high density A-subtype

The average initial density attains 233/m2 ( ash = 215 ;
sycomore = 12; oak and others = 6 ). It means that 35 to 50 cm2
of space is available for each seedling ( average = 42.92 cm2 ),
corresponding with a crown diameter of 6,1 to 7,1 cm ( average=
6,61 cm ) and a potential seedling length of no less than 6 cm.

Under such conditions primary selection and internal com—
petition could start early.

At the end of the 2nd growing season nearly 4/5 of the
initial number of ash-seedlings has disappeared ( 215 — 49/m
whereas sycomore, by the maintenance of its initial number of
seedlings, improves its position relatively well. The distribu-
tion of space has also changed : at the end of the 2nd year an
average of 166,67 cm2/seedling is available, corresponding with
a potential average crown diameter of about 13 cm.

2y,

The initial and final situation give no clue to the in-
tensity of internal competition as far as the distribution of
space is concerned. The decrease in number of ash-seedlings,
absolutely and relatively, is in fact, most important during
winter, when external influences prevail ( Tab. 7 ; Fig. 7a ).
During the 2nd growing season the intensity of reduction (RR)
is still increasing, although the number of ash-seedlings has
already been reduced by 58 %. This constatation proves that the
consolidation-crisis for ash really starts after the first ve-
getation periocd.
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Evolution of density in A-regeneration groups with
level of initial density

a high (H) or low (L)

Species

Ash

Sycm.

Syc.

Para-

meter

N
AR
RR

R%

N

AR
RR
R%

I

215

1.Per.

162

11

62

Winter

69
42.
41.

o OY

2.Per.
Tot
I F

w 2 2

93 49
44
17.3

26.5

166
100

11 11

.00.0

27 10
82

L0O0

Tab.8. Evolution of density in S~regeneration groups

Sub-
type

H

Species

Syc

Syc

Para-

meter

REE= BBE= REE=

BEE™

h

131

154

41

70

1.Seas
F/I
53
78
59 5
62 4
160
21
20
48.8
48.8
64
6.6
3.6
17.6

Winter

37

29 6

17
81.0
41.5
18

53 0

2.Seas

F/I F Tot.

125

161

46 36
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4.1.2 The low density A-subtvpe

With an initial average of 98 seedlings/m2 ( ash = 92 ;
sycomore = 6 ) 102 cm2 of space is available for each seedling,
corresponding to an average crown diameter of 10,2 cm. At the
end of the observation period available space has increased to
714 cm2/seedling corresponding with a potential average crown
diameter of 26,97 cm.

]
o~

11AH
11AL

11SL

7d

10sh
0AH
10AL

M10sl
N
( $ of initial number )

7c
4

9SH
9AH

\
9AL
6

7b

4
sycomore
cfr. Fig.

\ 8SL
8AH

8SH
e
low/high initial density

Nl/NZ/N3/N4

7SH
= -
7sLr
’
v
7AH
7AL
3 N N
= Average relative number of seedlings
L/H

7

7a
Fig.

e

70
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It is evident that crown contact between the seedlings
is reduced from the start and is limited during the very first
years. Internal competition does not start during this period.

Nevertheless, development follows the same pattern as in
the groups with high density. Relative reduction is even grea-
ter at any moment and final density much lower, proving the
restricted importance of internal competition : Local condi-
tions for establishment and growth seem to be more significant
( Tab. 7 ; Fig. 7a ).

4.1.3. Comments

The general trends of development of A-type regeneration
groups proves the primordial importance of establishment con-
ditions and the reduced effect of internal competition during
the first two years. The initial density of regeneration is
indicative for the local readiness of the site to receive and
support seedlings. In the more dense groups the decrease in
number of seedlings is relatively less important than in groups
with a lower initial density. This constatation also applies to
all reduction periods, considered separately. Otherwise, ge-
neral developmental trends seem to be quite independant from
initial regeneration density.

In all cases the decrease in numbers of sycomore is fee-
ble, gradually increasing the relative importance of this spe-
cies.

In both subtypes reduction is minimal, absolutely and
relatively, during the first growing season; it is maximal,
absolutely, during winter and, relatively, in the course of
the 2nd growing season.

The real developmental crisis in nearly homogeneous ash-
regenerations occurs after the first winter. Their eventual
consolidation requires protective measures during the first
growing season and not the regulation of internal competition,
nor the redistribution of space.

4,2, T h e S-type

The S-type, characterized by numerical dominance of sy-
comore from the start, occurs only in 2 cases ( Tab. 8; Fig.
7b).

IA = very dense regeneration with 286 seedlings/m2 of which
154 or 54 % are sycomore.

II E = regeneration of lower density with 111 seedlings/m2 of
which 70 or 63 % are sycomore.
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This fact again illustrates the restricted importance of
early internal competition. It also confirms the view, that
high initial density of establishment is indicative for the
local readiness of the site to support regeneration, linked
with a higher potentiality for survival of early settlers on

4.3. T he AS-type

In the AS-type ash and sycomore establish simultaneous-
ly. In most units ash dominates numerically immediately after
establishment, but in about 2/3 of all groups this relation
is reversed in the course of development. Three subtypes of

regeneration are distinguishable :

AS-Subtype with high density of ash regeneration
(=150/m2 ) ; I,B,C; II B,D; IV A )

AS-Subtype with medium density of ash regeneration
(=120 - 150 m2 ; ID ; II A; IIT E; IVB ; VI D ).

i

AS-Subtype with low density of ash regeneration
( 75 m2 ; Iv C; VA, B, C, D, E ).
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IE and II C are not considered here, because all seedlings
disappeared in the course of the 2nd vegetation period
4.3.1 AS-Subtype with high initial density of ash

Within this subtype a further distinction could be made

petween groups with a high and low initial riation between the
number of ash- and sycomore-seedlings ( NA/NS>-2; NA/NS<.2).

re-density.

st important numerical decrease,
for ash and for sycomore, OC—
ecen the vegetation periods,

4.3.2. Subtype with medium initial density of ash.

RN
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Tab. 9 Evolution of density in AS-regeneration with high
initial regeneration density for ash.

Situation Spec Par. I.Seas. Winter 2.Seas
I F/I F/I p ot
N, N, Ash N 218 140 44 14
B AR 78 96 30 204
(initially) RR 35.8 68 6 68.2
RS 38 2 47 1 14.7 100
NyNg 2 Sye N 49 45 51 47
AR 4 4 2
RR 8.2 7.8
RS - -
N, £ =N, Ash N 173 83 11 2
(initially) AR 90 72 9 171
Y RR 52 0 86.7 81.8
RS 52 6 42.1 5.3 100
Ny/Ng 2 Sye N 121 112 84 75
AR 9 28 9 46
RR 7.4 25 0 10.7
RS 19 6 60 8 19.6

Tab.10. Development of density in AS-regeneration with medi-
um initial regeneration density for ash.

Situation Spec Par. I.Seas. Winter 2.Seas
I F/1 7/1 p ot
Na/Ng 2 Ash N 134 86 34 11
initiall AR 48 52 23 123
¥ RR 35 8 60 5 67 6
R% 39 0 42 3 18 7
Syc N 34 32 33 33
AR
RR
RS
/Ny 2 Ash N 132 68 20 4
AR 64 48 16 128
RR 48 5 70.6 80.0 100
RS 50 0 37.5 12.5
Syc N 79 70 60 55
AR 9 10 5 24
RR 11 4 14 3 16 7
R% 37 5 41 7 20 8 100
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Tab. 11. Evolution of density in AS-regeneration with low ini-
tial regeneration density for ash.

Situation Spec. Far I.Seas. Winter 2.Seas.
I F/I F/I F  Tot.
Ash N 73 56 26 16
AR 17 30 10 57
RR 23.3 53 6 38 5
R 29.8 52 6 17 6 100
Syc N 50 45 45 44
AR 5 1 6
RR 10.0 2.2
R% 83.3 16.7 100
Ash 30/m® Ash N 29 12 3
AR 17 9 3 29
RR 58 6 75.0 100.0
R 58 6 31.0 10.4
Sy N 15 14 14 13
AR 1 1 2
RR 6.7 71
R% 50.0 - 50 0 100

total number against 75 % if initial density is lower), be-
cause in that case,ash suffers more from interspecific compe-
tion than sycomore from intraspecific competition.

The most important absolute decrease in numbers of
ash-seedlings occurs during the lst. growing season in groups
with a dense sycomore-population. In the other case the most
important decrease, absolutely and relatively, for ash and
for sycomore, takes place during the transition from the 1lst
to the 2nd vegetation period.

The comparison of two equivalent ash populations in
confrontation with sycomore-populations of high and low den-
sity confirms the importance, at this stage, of external in-
fluences and interspecific competition for ash and of intra-
specific competition for sycomore.

4.3.3. Subtvpe with low initial regeneration densitv of ash

When initial density is low for the regeneration as
a whole and for each of the main species separately, the
number of sycomore seedlings practically does not change.
( Tab. 11, Fig. 7e ). Ash, on the other hand, is able to
maintain itself in the mixture only if its own initial rege-
neration density is sufficient, guite independently of the
density of the sycomore-population. An initial density for
ash of 30/m2 is marginal. There seems to be no marginal limit
for sycomore.
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Competition can not be important in nuclei with low den-
sity, as available space for each seedling and corresponding
potential crown diameter reach high values :

Available space/cM2 Crown diameter/cm

Low Initially 81,30 9,10
density pipa1ly 166,67 13,03
Marginal Initially 277,27 15,22
density pinally 769,23 27,99

In the marginal groups the most severe reductions occur
already during the lst growing season, in the others especial-
ly during winter.

The local readiness of the site to receive and to support
ash-regeneration determines the course of development.

4.3.4. Comments

its original numerical density
nant. Even in the case where
ovokes fairly severe intra-
ive position steadily improves
ific competition is always lo-
wer than the degree of interspecific competition, that appa-
rently does not harm sycomore, but which makes ash suffer se-
verely even at fairly low levels of sycomore-density.
Contrary to ash, disappearing quickly in marginal situa-
tions, sycomore can hold its ground, even in nuclei, with
extremely low density.

5. CONCLUSIONS

The observation in the Al
that, under certain circumstan
not seem to affect negatively
Even under a dense cover and a
radiation, mixed regenerations
to establish. The high density
for the pressure that can go O
generation. Equally important
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variation in initial density and composition of spontaneous
regenerations arising without any kind of previous stand
perturbation, neither spontaneous nor induced by human inter-
vention. From an ecological point of view it is highly signi-
ficant that the respective initial regeneration densities of
the dominant species, ash and sycomore, are not correlated.
There is no sound indication that these species function com-
plementary to each other in colonizing the site.

The first stages of development of the regeneration groups
are characterized by a quick and general reduction of the num-
ber of seedlings and unequal resistance of the species to re-
ductive influences. At the end of the second vegetation period
the rate of reduction reaches 70 %. The fact that most reduc-
tions occur during winter is of great silvicultural consequen-—
ce. It indicates the importance of external influences during
early regeneration stages.

Equally important is the constatation that the positive
correlation between regeneration density and reduction ratio
is the start of a movement toward egalization.

Ash suffers most from reductions. At the end of the 2nd

ternal competition and that spatial variations in function of
species, time and rate of change are important from the start
and remain considerable during early development, stresses
the need for a differentiated silvicultural approach to the
treatment of regeneration groups to be based on the recogni-
tion of ecological diversity on the smallest possible space
level.

From a choice of basic situatione silvicultural treatment
can progress, early and wilfully, toward a choice of stand
types and patterns of mixture.

Available space in each of three distinguishable regene-
ration types, warrants optimal conditions for crown develop-
ment. It proves the need for direct interventions to check
external influences and regulate the primary patterns of mix-
ture.

In nearly all regeneration units, the primordial impor-
tance of establishment conditions and the reduced importance
of internal competition during the establishment and consoli-
dation period is evident. High initial density is indicative
for the readiness of the site to support regeneration, for a
better potentiality for establishment, growth and survival
and, consequently for greater opportunities for silvicultural
choice.

As far as the relationship between species is concerned
it seems reasonable to conclude that ash suffers most from
interspecific competition, sycomore more, however, slightly,
from intraspecific competition.

To maintain itself in the mixture after two vegetation
periods, ash must be able to establish in sufficient initial
numbers ( at least 30/m2 ), especially if sycomore-regenera-
tion reaches a high level of density.
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In all cases development favors sycomore. If establish-
ment of ash is poor, the original mixed ash-sycomore-regene-
ration quickly, develops into a nearly homogeneocus sycomore
group.
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