I'# $ %&'(&&$
) *k $,) _
$,"#" 0/10&  11&!

23 "$#.0 "44&5#&$6 3 5#
7

Forest Soil Co-ordinating Centre
Research Institute for Nature and Forest

Gaverstraat 4 \ | —-_———— —
- d k
B-9500, Geraardsbergen, BELGIUM 'a instituut voor natuur- en bosonderzoe



Background for this document:

"# $! " %!
& &)™+ %
.# " $/0" #
# " $/I0 1 1"
"$//2,
& 3 4 $/2" &
& ( & )$/121,
# &)™+  &)$/2 #
#, - # 5
% # $//2,
&' #
# " et $//2 ,
# $//12 ,
- %
&')$//2, #
&' "#
( "# 0"1 "6,!,
. !
"# $% &( )
1$'.8&19
. 78 3 5" 9
. # 9 "9
. 8 ) 3
. 8 7 ) 5" 9
- % 9 < #3 ,=,
> ) " '
9 , -
&) **+ #3 ,=, 1 >, #4 1 )
& (L #9
& 2 & $// 2? ?
= 3@
$" *A/BAS//B
g™ ™ $9
1 "49,C ", $/B, #

.8 @ ¢ $!,

&)+ &)$I2
A




$1<"$

" $!
& (@) !
. # "SI0 #
# " $/I0 1
" $//2,
2 3 4 $/2" &
& ( &' )$//2!,
Bo&) e &SI #
¥ - #
% # 912,
8 #
# " *kp $//12
# $//2 )
%
&')%//2, #
&
# "1 "6.!,
30&,"=$#".0!">$#6 '&I"5# $, | &I"&
IO&II! .0 $:&#/| ) **+l lo&) -
.5 # ll/ll. m $4&;
5 "
D & (&
$//21,
- E= F #@
D 7 G1 G1 Gl@ G
E___F
e &322 ) T
# **+
E':H F 5
o #
< <D <
3
# 5, D
o/ "
H # 5
#
0 5"
#

" -%!

%

#6 $,

&)




o 5" #

D &')$/12 # I";H
H,, # D 35 &')
*hyp &' )$/12 <D ,35
#,
- E F #
L H
# # ,'D
# ,
D ,
# 5" , -
D 7 G G G # G , -
7
0 -
o & # (
# # D "< #
o - # D 5 A
# 5
E # F, - #
@ , #
< D " # 5
< # , - " # #

= 7
7 )
";H 7 = 7 3 ? 5$#5# ? '=$#5#
<7 S>5%# 72 ?8 ?
<7 &I"#5# ? 5%&> 2?3 5 ? ?8< ?
#
-7 )
7 8 #7 )
7
= 7 1@
7 J= !
" " $! " %!
?
J1 $ 2
“;H 7 = 7 ? #
<7 ? %"# 5#
<7 )
-7 ) 5 ("
7 8 #7 L
7 # :
= 7
7 & D " 5,
";H 7 = 7 ,
D # 1 5




#
3 <7
<7 5<8"#5# ? $,#5# ?35 ? 0&!$ >& # ?
K 57?2 0&>&# ? 5%&5<8"#5# ? 5"# 5# ?
J'#5# 7 <8"#5# ? "@"#5#7? #
- 7 # D
7 8 #7 3 s-0 # D (# !
7 # "
,1 3
5 ,
= 7 1
7 J 5
J D
J < 5 <
"H 7 = 7 # ? ? ?8 ?8<
3 <7
<7 )
-7 1 5 #
7 , D
D :
8 #7 )
7 )
5.".0!">%$9
= 7 1
7 J # D (LO M !
# D (&) *+"
|
“H 7 = 7 5 ?K 57
<7 o+ "HH#SH 7 ?: ? 5<8"#5# ?
5? ? B&#5# ? $, #5# ?3 ?
'=$ # 5# ? 5 ?K 57?2 0&>&# ?
; ?= ?8 ?8<
, o+
, b+
<7 )
-7 #
7 ,
8 #7 )
7 - D omtr )
1 D
= 7 1@
7 J- |< D ( 1 #
0/M (2% )$ON!
J # @ #
J3 < ,
J # )< $2 5
J- # # # $0 #




J- D #
< # 5!
"H 7 = 7 #
<7 I, # 5# ? &'#5# ? %!"#5#
<7 )
-7 )
7
8 #7 - < , #
D 5
< #
#,
- 5 #
<
5 #

= 7
7 < &' )82
5
7 # 1
5
= 7 1@
7 J- # "
" " # 10 (
1?
J D 0 #
“H 7 = 7
3 <7 D 2 &.0$ # 5#
<7 )
-7 "
7 D
# , D
#
8 #7 )
)

= 7 1
7 J- 9 K.9
# D
":H 7 = 7 =
<7 ? 5? " ?
5 ?K 5 ?3 5 ?;
<7 )
-7 )
7 8 #7 - # D
D D .
)
1
= 7 1
7 J- *IM (#




+M #

W |[&

7 7
J8 P/M
# #
J8 oM
#
<
< ?
"H = 7 )
3 <7
<7 &"™#5# ?3 ? ?3 ?
'=$ #5# ?# ? ? ?8 ?
8< ? %"# 5#
-7 # D
7 "#
?
8 #7 )
7 - 5
( 3 3 5 I"#
5
# 7?
= ( |
7 J- 5 $/
$/M # < $/
# ;
"H = 7 )
3 <7 ) ? &.0% # 5# ? I, #5# ? &'#5# ?
5<8"#5# ? 5%$.04# ? b&#5# ? %, #5# ?
S>5#  ?5"$0#5# ? &NBHS#E ? 5%#5# 7
'=$ #5# ? 5%&5<8"#5# ? %!"#5# ? 1&$#BH 7
%"# 5#
<7 )
-7 - |D < 5
7 # #
# # , - ##
& ;
8 #7 )




J  #013 0/3 ( 0 I A%
J 5
M9
- # $0 0
";H = 7 #
<7 #
<7 $,#5# 235 2?2 5"#5# ? I"#5# ? <8'#5# ?
"@"#5#? %"#5#

-7 - k #) 5
8 #7 )

-
<58".0!">$

- D
# $,3 # #
3,
";H = 7 )
<7
<7 )
-7 - @ #
8 #7 )
7 - 5

J- OM OM,
J M # #,
JM) Q ( RO/ ,
";H = 7 :
<7 + ? 5<8"#5# ? 57 ?
2 $,#5# 2?3 ? '=$#5# ?
0&!$ >& # ?K 5 °?2= ? 5."# 5#
, + ;
: + ;
<7 )
- 7 !
8 #7 - #
D #
7 8 oM oMm"




||#u|. O !u> $

<7 &0$#5# 2 ? &'#5# ?
?,? ?35 ?
5'¢0#5# 2?3 7 "=$ #5# ? # ?
%!I"#5# ?
<7 )
-7 )
7 8 #7 )
(!
$/ "
# ,

= 7
7 J $0M
- $
“H 7 = ? #
<7 ? %"# 5#
<7 > 5#
-7 -
7 #
?
8 #7 )
9 5
# #
< # ,

= 7
7 - 0 / "
/
"H 7 = ? #
<7
<7 )
-7 )
7 8 #7 )
# 5




3 <7 ? %"# 5%
<7 )
-7 )
7 8 #7 )
7 5

= 7
7 )
"H 7 = )
<7
<7 )
-7 )
7 8 #7 )

= 7 1 , - [} ! )
7 J # 1 5
$/ # < ,
5 # 8 #
< ?
J- #
( P !
J 5 (/ !
3 5,
"H 7 = 5 ?K 5?3 5 ? #
<7 &.0$ # 5# ? ? ? &"™#5# ?
? 5? ?; ?
? ?3 ? '=$ # 5#
<7 )
-7 - $/ #
7 < 1 5 ,
8 #7 )
r
<
1 A# 5
) $/
# <, -

= 7 1
7 J- D < (
# L
J- D
%l ( 0 "< # "
%/ !
J- 5
0
";H 7 = b
3 <7
<7 )
-7 5
7 1,0 ;




8 #7

= 7 1
7 J- |D 5 # # #
J-1 ,
"H 7 = 7
3 <7 ? J'#EH# 7 <8"#5# ? "@"#5#
<7 )
- 7
7 8 #7 )
7
&1.5".0!">%
= 7 1@
7 J- D O0O/M % # "
9 ?
J- # #
#
J: "# $/M
5 ?
J- D 3 5
# $ 0
"H 7 = 7
3 <7 538&'> ?53$#5# ? '=S#5# ? 0&!$>& # ?
HE>&H ?0&>&# ?  #'H#5# ? <I"# 5#
<7 )
-7 # # #
7 , $/M
#H#
3 57
3 5 #
?
8 #7 <
# " ?
7
# #
3 5
# &' **+

= 7 1
7 J- |< #
D $/M
J - / ?
"H 7 = 7
3 <7 $, # 5# ? 0&!$>&# :HE>&H ?
0&>&# ? L H'H#H5#
<7 )
-7 5
7 D 3 ?
8 #7 )




7 3 5
,3 #
1 ,
&'1=;#.01">$
7 J- D 2/IM  OM?
JM # ?
J < $/IM
":H 7 = 7 ; ?
3 <7 0&!$ >& # 2:#H$>&H ?0&>&# ?
<7 )
-7 # # "#
7 ?
8 #7 )
7 - D
@ :
5 # # D
3 < ; ,
& 3 5
1 ,
= 7
7 J$ # (
? " %
( ? M, ?
/,2M # 1
“H 7 = 7 3 ? ? #
3 <7 5"#5# ? I"#5# ? "@"#5#7? 1&$#5# " %'"#5#
<7 )
-7 D
7 3 5 7
8 #7 - # ( , !
7 3
# ,
3 <
= 7 5
7 J- ILP/M ?$!
D < 0 ?
"'H 7 = 7 3
<7 B"#5# ? \"#5# ? "@"#5#7? \&S#EH ? W"#5#
J (G$/M!
J D ( !
J
J $/
J D # 0/M




J D /,/$0M < (3 s o
":H 7 = ? #
3 <7 ? %"# S5#
<7 > 5#
-7
7 8 #7 3 .o # "
< D
7 - b &
3 5

= 7
7 J= #
$OM  OM
J P/M
";H 7 = ? #
3 <7 ? ?3 ? '=$ #5# ? ?
?8< ? ? #
<7 )
- 7 < "@
7 8 #7 )
7 3 5

= 7
7 JS # < += ) 9%,0
#
J 2/ #
# (!
PO/
"H 7 = ? ? #
<7 I+ 9 2 $OI#5H  ? ? &'#5# 7
2 ? 5
/A : 0?23 2 '=$ # 5HA
0&!$ >& # 2 H#H$>&# ?20&>&# ?; 2
? &S #5# ? #
1l+
0" ! +
<7 L+ &I"#5# 2 ?
- 7 )
7 8 #7
# 5

= 7 5
7 JO
":H 7 = 7
<7
<7 &I S#5# ? I"#5#
- 7
7 8 #7 )




= 7 1@
7 J P # 0* +0M 5"
J D . /1,2 /,0M"
D #
< < 1,$0 ?
J A# # 5 #
5 # ,
#" D , #
# " "
# A" "
< = ?
"H 7 = 7 35
3 <7 ? I; # 5¢# ? 5&;# 5#
<7 )
- 7 < D
7 8 #7 8 35 # <
7 1 5 #
41" 01">$
= 7
7
"H 7 = 7 )
<7
<7 ? 5? ?; ? : ?
= ? ?# 2
- 7 )
7 8 #7 )
7 < 5
## ?
= 7 1
7 J $/M ?
J ?
J #
J $/ ?
"H 7 = 7 ? #
3 <7 ? %"# 5#
<7 35
7 - D
7 ?
8 #7 )
7 5"
"H#
) 3 5" #
# # O/M,
= 71 ( 51
7 J- |D 9 P" %,07?
J @
?
"H 7 = 7 )
<7
<7 9 ?: ? ?: ? 3 ?




'=$ # 5# ? %!"#5#
- 7 # # ?
7 8 #7 <
7
%!".0!">$
= 7 1
7 J # # 5
# < $/
5 " # %/
< ?
"H 7 = 7
<7 &.0% # 5# ? ?8 ? ?;
?35 ?3 ? ?
3 ? '=$ #5# ?# ?
<7 )
- 7
7 8 #7 )
7
, #
$/ < < A
= 7 1
7 J-
"H 7 = 7 ? #
<7 8 ? 5? ?3 ?
'=$ # 5# ? 5 ?K 5?23 5 7?
; ?= ? ? ?8
<7 )
- 7
7 8 #7 )
7 < 5
1$".0!">%
= 7 1 (- : 51
7 #
P" D ,
"'H 7 = 7
<7 0&!$ >& #
<7 )
- 7
7 8 #7 )
7
&".0!">$
= 7
7 )
"'H 7 = 7
<7
<7 8 ? ? 5? ?
= ? ? ?#?




“H 7 = ?
3 <7
<7 5$&> ?; 23 23 5 2
# 2 2 2?8 ?78<

5%8&5<8". ' $=<"$=

o 1 .2 + "1
3 <7 "$H#SH# ? &'#5# ?; ? S>5#  ? ?
? 5 ?K 5 2?23 5 ?
? ?8 ?8< ? %!"# 5#
I+ $, # 5#
1+ $, # 5#
-1+ &= # 5#
<7
- 7 D
7 8 #7 - D #
7
#

$"$<<#!.4 BD<5"/"&!"

$/M




“H 7 = 7 8
<7 4"+ "##5LB# 7 &0%#5# ? ? ?
>5#  ? 0&I$>&# ?IH$>&H ?3 57
?= ? ? 5"#5# ?8 ?
8< ? #
/| "+ &!I"'# 5#
<7 )
-7 )
7 8#7 )
"
&IN5 I &I"&#
= 7 1
7 J- #0
";H 7 = 7
<7 ? 0&>&# ?H# ? ? #
(- D D 5
( ! !
<7
- 7
7 8 #7
7
&!". 1 &I"&H
= 7
7 )
";H 7 = 7 ?
<7 3 ?
<7 3 ? '=$ #5#
-7 )
7 8#7 )
7
5&"..5<! "&!$
= 7 1
7 Ji- D *M" #
*OM,
“;H 7 = 7 ;
<7 ? &0$#5# 28 ? &I"M#S5# ?
5<8"# 5# ? 5? ? ?35 7?2
57 CH S>&H ?3 5 ? # ?
? ?8 ?8< ?
/ +0! "l 5 53 5
* 5) 5' 5*) 5 5
" D
<7 )
- 7
7 8 #7
7
7 8 = &' ) **+ #
#
5 , &' )$//2 #




3 <7
<7 - 5?35 ?3 ? ?
3 ? ?; ?= ? ?
# ? ? ?8 ?8< ?
# 2
- 7 B
7 # ,
8 #7 #
< (
!
#
# " ,
" #
# # ,
< #
# ,
& A# A
< " <

7

&%, 1. 1%3&#

8 #7

= 7
7
“H 7 = 5 ?K 5
<7
<7 )
- 7
7 8 #7
=$"..5<! "&!$
= 7
7
“H 7 = ?3 ? ?
<7 ? &0$#5# ? &'#5# ? &"#5# ?
? 57? ?35 ?
0&!$ >& # P2:HP>&H ?3 57
# ? ? ?8 ?8< ?
# 0?2 # 7?2 ?
D
<7 )
- 7
7 8 #7




3 <7 3 ? 5? ?3 ?
'=$ #5# ? 5 ?K 5?3 57?2
; ?= ? ? ?8 2
- D D : 5
<7 )
- 7
7 8 #7 )
7
"L &IMEH
= 7 1@ ( 5!
7 J LOM 2 ( IM!
J - D # 5"
A. A < /1,0,
J G$OM .
J'D "#
";H 7 = 7 ?# 2
3 <7 D ?- ? ?8 ? ;o ?
?35? 5 ?K 57?2
3 57?2 ? ?8 ?8< ?
# 0?2 # 2
-1"e" + '

'&/ '#B?<5"/'&! $ &"#

":H 7 = 7 ?
3 <7 "##5# ? $0'#5# ?L#5# 2 &'#5# 2
&I"#5# ? 5<8"#5# ? 53%&> ? 53.04# ?
5&#5# ? $,#5# ? >5# ?25"$0#5# ? ""#5# ?
&N 5#5# 7?2 5%#5# ? '=3#5# ? 0&!$>&# ?
HS>&H# ?20&>&# ? #'#5# ? <I"'#5# 2
5"#5# ? 5%&5<8"#5# ? 5"#5# ? \"#5# ? <8"#5# ?
"@"#5# 7 %!"#5# ? 1&$#S# ? %'#5# 7
&=#5
"H D M
Il
<7 )
- 7
7 8 #7 )
7 1 # |
= 7
7 )
":H 7 = 7
3 <7




<7 "#H#5# ? &0$#5# ? L #5# 2?8
&!"#5# ? ?; ? ?3 ?
'=$ # 5# ?3 57 ? #
-7 )
7 8 #7 )
7
55<8". '&!"5
= 7
7
":H 7 = )
<7
<7 5?; : ?3 ?
?2 # 2
-7 1 #
7 :
( % 1 #
# ,
8 #7 )
7
5<8". '&!"5
= 7
7
":H 7 =
<7 $'0! # 5# ? &0$#5# ? #
/| 6 + 0&!$ >& #

e

&I 5

<7 #5# 7?8 ?: ? ? ?
# 2
-7 - |D oM (# !
7
8 #7 )
7
"$". '&!"5
= 7
7
":H 7 = )
3 <7 "# #5# ? 5<8"#5#
<7 )
- 7 -H##
7 8 #7 )

"$&! 5

81" 5




H 7 = 7 )
3 <7
<7 )
- 7 )
7 8 #7 - D
( ]
5
I=$". '&!"5
= 7 1
7 - D # +
$/M ( BM !

'&!" 5 BD< 5

<7 "WHOH ? LHSHE 7 &'H#5# ? >5# ?
'=$ #5¢# ? %I"#5# 7 1&$#S# ? %N"#5S# ?
&= # S#

&.0$".0!,!.4 B?<5"/"&!

YHO 7 = 7 &.0% # 5t
3 <7 &.0$ # 5#

<7
- 7 - #

7 e # 2IM_ %IM (#




\AA N 1,1$)$
J : ( D <
# !
"H 7 = 7 )
3 <7
<7 & '#5# ? ?; ? 0&!$ >& # ?
H$>&# ?3 57 ? %"# 5#
' ?
7 )
7 8 #7 # < #
7))

3 0&4&;" 1&/&!I&$.& # "5 =1 <#6 $, .0 $=&# /!
'0&) **+''0&) -.5##."$4&;

"#' # S#
- P/ (
%/ !,
D P/ #
I/
5 <
9
$0! # 5#
. "<
&.0%$ # 5#
I; # S#
: D 5 $/l
# I
&' # 5#
- LP/M # $0
# 8 (- "5 8
# 8 !
IM #
$/IM #
- 5 < 8 1 #
T
&!I"'# S5#
. < $/ %M #
: 5,3

i,

5<8"# S#




> 5#
5"$'0 # 5#
IIIII# 5#
&!! 5# 5#

5
$0)$//

5% #5#
- #

'=$ # 5#

0&!$ >& #

#

#

5

&' ) *k

o/,

, &' ) **+

o/

1




HS>&H

5 K 5
< (G$!
5 #
# D
5
0&>&#
- - D #
# # 0/M I
< #
5
D H'H S#
: 3 oM D
3 5
5 "
#
<I"# 5#
5."# 5#
. o/ #
5 <
# o,
5%&5<8"# 5#
. ( #
# I
5"# 5#
' - 5
- # # 0o/M
I,
A"# 5
- - # #
I ( $0) /1 1,
<8"# 5#
- - D
(UIA # o/
II@II# 5#
- - 5 "

#

0/M

$/

[ERN

o/

0/)




%!"# 5#

1
1&$ # 5#
P/M
#
%"# S5#
oo #
5 #
"8
1
#
D
3 "~ 3

&= # S5#

<
0
(
5
#
5 D
o/
5 # %
#
#
#
5 D"

I,
%0M!,

# # O0/M

3 0& 1&8"#&, | .&,<!& /1.5 ##"[;"$=# "S5#

$//2
# (&)$//2" | +)*, -
&' ) *k
7
, 5
5 o
"
1!
$, "
# 9
D
D
I
|
%,
2l
"9
8 0!
!
2l

<

#




D
D 7
<D @
<D , (6P S" %
s"$ S SHRNN <D ,
- <D # "
<D ,
D <
# D
(,,# " " R !
#
..8 #
@ 7
( ?
< <D
&' D
5 »
D !
E3 &8'#&, $, $&(7< 5"/"&!#
D &')$/12, -
, S
# # # ! , 9 #,
S #
# ., #,
D< 5"/"&! &=1&& I'$'.0 $=&#9
/
.0 $=&#
# 1 # /l
# )
1 <
< # )
# # )
). # # )
1 =
o/
1@ . GO/M D @ 0/)
"
< 0/M,
o A Gl,2 #
5<$,". &( )
0 '5<$,". &( )
# )
# )
0'$" &( )
D # )
'D 5 (
3




1
# )
# )
5 ]
I<$". &( )
1
# )
%". &(] 'D # o/
# 1 #
# 1 5
#
# )
1
5", &l )
55<8 &( )
1
1
o ,3
5,
1", & )
= # )
= 1 GO/M # @ # 9%/
I , 3 | H
41$", & )
# )
#.5 &( )
1
<'I#"5". & )
1@ 5 $/1
D
# )
# 1
5, &( )
1 # $0
1 5 P/
" &n. &( )
I."5"$'0" &( )
# )
# )
 # 1@ # #
; 1
; # )
; # )
 #it # )
; 1 *OM  BOM
1 D
; # )
)1 # )
) # # )
1@ D
1




; # )
, # )
; # )
9 # )
&". & )
9 # )
9 # )
9 # )
9 # )
9 # )
L0 %" &( )
&1 5", &( )
; &5 &( )
s &= # &( )
; &0, &( )
9 1 L*/M (# !
' G$/M # !
(__NBo !,
.5.". &( )
= # &( )
; 5<8". &( )
# )
8 1 #
Q" &( )
8 1 #
"=$" 0 ( )
"3 & )
"$". &( )
8 # )
<,"5"0". &( )
8< 1
8 1 # $P A
$P A
1 1 Al # @
I/
Il
$= $al". &( )
15 # )
1 1 5 %/
1 # )
1 # )
# )
8" & )
18$"$ 8 &( )
5,"$8 &( )
"5"$ 8' & )
<,"5"0' & )
H# 1 = ¢
1$"'0". & )
I'#'&"$ &( & =
<D 1@ t < $/
" #
i
D
3 # )




3 # )
3 # )
3 # )
3 # )
&' =5&; &( )
3 # )
3 # )
3 # )
"# 5"$'0". &( )
3 1@ - e D
# L )$0
3 # )
3 # )
3 # )
3 # )
3 # )
</I". &( )
&< ?<". &( )
' 1
# , #
$O0M 1
# )
"5 1 8 5
3 5,
. 1 ,
# 9 ) #
#.#
' 1
# %/ o/
"# 1 D # %/
Il ,
1@ , D
# 5,
# )
1 # I
# )
1 R/M D " "
" D ,
1 # "
*M # ,
1@ 'D oM < # 1
nol/ ,3 oM 0o/M U 1,
5, &( )
%!I". &( )
1 5 # $//
#7
LI
. I
. $ M

%0M #




1@ - D 1l
, - # #
# 5 #
0/M  $0M,
<% 7<". & )
1 5 #
- # )
&.0%". & )
- # )
# )
1 D # 0
0"@ " &( )
", 5" & )
< 1 -< #
$0!'@ &( )
@ &( )
0" @". &( )
F @ &( )
LS# I &( )
- # 1 -< | # #
# # )
# D #7
LI
. Il
. $ M
%0M # #H#
1
1 D
# )
- D # %/ ,
1$" &( )
W 1 %/
%/
T # )
) # )
&."["&!#9
(! #
1 5H # |
H,
#
# &') **+ 5"
o/ Il ) -
| o/
H,
9 #
9 #
(! #
3 #
#
#




