Appendix |

Location and description of chronosequences in AREST




Country Denmark Denmark Denmark The Netherlands The Netherlands

Name

Closest city

Distance from city, km

Tree species

Number of stands

Year of planting

M = Former MEMO-sites

Vestskoven 1 Vestskoven 2 Gejlvang
Copenhagen Copenhagen Vejle
15 15 30
Norway spruce Oak Norway spruce
7 8 5
1997 1993 1997
1990 1988 1994
1988 1977 1981
1976 1976 1976
1973 1979 1960
1970 1970
1969 1970

before 1800

Sellingen

Groningen

45

Oak
Beech*

14

1998
1995
1991
1991* (M)
1991* (M)
1985 (M)
1985 (M)
1984
1974 (M)
1974 (M)
1967 (M)
1967 (M)
1910 (M)
1890 (M)

Drenthe Tonnersj6-heden
Assen Halmstad
10-30 20

Norway spruce Norway spruce
3 5
1997 1983
1994 1972
1990 1937
1928
1910



Country

Name
Soil type (USDA/FAO)
Texture

Average annual precipitation,
mm

Average annual temperature,
°C

Denmark

Vestskoven 1

Hapludalf

Sandy loamy

640

7.7

Denmark

Vestskoven 2

Hapludalf

Sandy loamy

640

7.7

Denmark
Gejlvang
Durorthod/
Quartzipsamment

Sandy

900

The Netherlands

The Netherlands Sweden

Sellingen Drenthe Tonnersjéheden
Gleyic Podzol Gleyic Podzol Arenosol
Sandy Sandy Sandy
745 818/830/ 800-1050
745
9 9 6.1-7.3



Vestskoven 1

Denmark

Spruce, 1997

Spruce, 1990

Spruce, 1988

Spruce, 1976

Spruce, 1973

Spruce, 1970

Spruce, 1969

UTM zone 32 m

Altitude (m)

Land use before
afforestation

Site preparation

Thinnings

DBH (mm)

Tree height (m)
Basal area (m?/ha)
Stem number / ha

LAI ()

E: 710764
N: 6177782

20

Agriculture

Ploughing

None

24.7
1.8
1.2

2512

E: 710926
N: 6177670

20

Agriculture

Ploughing

none

79.0
6.1
18.3

3737

E: 712473
N: 6177735

20

Horticulture

Ploughing

2003

113.2
8.4
19.1

1896

E: 710883

N: 6177981

20

Agriculture

Ploughing

None

153.8
13.8
43.0

2316

E: 711299
N: 6176278

20

Agriculture

Ploughing

none

171.6
13.3
31.0

1339

E: 712371
N: 6177678

20

Horticulture

Ploughing

No information

184.9
18.1
44.2

1646

E: 709853
N: 6177341

20

Agriculture

Ploughing

1998

240.4
18.1
35.2

775



Vestskoven 2

Denmark

UTM zone 32 m

Altitude (m)

Land use before
afforestation

Site preparation
Thinnings

DBH (mm)

Tree height (m)
Basal area (m?/ha)
Stem number / ha

LAI (-)

Oak, 1993

E: 710854
N: 6177557

20

Agriculture

Ploughing
None
36.5

2.6
4.3

4071

Oak, 1988

E: 711076

N: 6177279

20

Horticulture

Ploughing
none
65.8
6.0
13.6

4011

Oak, 1976

E: 710754
N: 6177888

20

Agriculture

Ploughing

2002

9.1
21.5

2459

Oak, 1977

E: 710392
N: 6177867

20

Agriculture

Ploughing
2002
118.2

10.1
29.8

2714

Oak, 1979

E: 710293

N: 6177442

20

Agriculture

Ploughing
2002
107.3
11.0
241

2671

Oak, 1970

Oak, 1970

E: 710543 E: 710449
N: 6177807 N: 6177765
20 20
Agriculture  Agriculture
Ploughing Ploughing
2002 2002
126.2 157.3
12.9 13.9
21.5 21.1
1717 1085

Mixed

deciduous

E: 708816
N: 6177918

20
Agriculture

No
information

164.9
15.6
47.2

2210



Gejlvang

Denmark

Spruce, 1997

Spruce, 1994

Spruce, 1981

Spruce, 1976

Spruce, 1960

UTM zone 32 m

Altitude (m)

Land use before
afforestation

Site preparation

Thinnings

DBH (mm)

Tree height (m)

Basal area (m?/ha)

Stem number / ha

LAI (-)

E: 510544.14
N: 6165507.54
74

Agriculture

Ploughing

No

0.7

0.0

3811

E: 510503.03
N: 6165497.89
74

Agriculture

Ploughing
2002
for Christmas trees
13.6
1.4

0.9

5890

E: 510698.35
N : 6165584.27

74

Agriculture

Ploughing

2001

89.1

10.4

35.1

5623

E: 510025.76
N: 6166494.70
71

Agriculture

Ploughing

No information

139.0

12.8

33.0

2178

E: 510291.11
N: 6167076.39
71

Agriculture

Ploughing

No information

171.9

16.1

42.6

1837



Sellingen Oak, 1998 Oak, 1995 Oak, 1991 Oak, 1984

The Netherlands

lat. °N; long °E 52 56’; 7 09’ 5258 7 10’ 52 58" 7 10’ 5258 7 10’
Altitude (m) 8 7 7 7
Land use before

afforestation Agriculture Agriculture Agriculture Agriculture

Site preparation - = - .

Thinnings - - - -
DBH (mm) 21.7 39.4 51.7 71.9
Tree height (m) 3.2 6.3 7.6 10.3

Basal area (m°/ha) - - - .

Stem number / ha 5102 8639 6667 4762

LAI () 3.6 3.6 4.3 3.3



Drenthe Spruce, 1994 Spruce, 1989 Spruce, 1988

The Netherlands

lat. °N; long °E 53 00’; 6 42’ 5303; 704 52 53; 649’
Altitude (m) 14 2 20
Land use before Agriculture Agriculture Agriculture
afforestation

Site preparation - - -

Thinnings - - -
DBH (mm) 79.1 66.3 118.8
Tree height (m) 6.2 7.0 8.0

Basal area (m?%ha) . : .

Stem number / ha 2925 1837 3129

LAI (-) 5.6 4.3 5.1



Dutch MEMO-sites:

Sellingen Oak, 1985 Oak, 1985 Oak, 1974 Oak, 1974 | Oak, 1967 Oak, 1967 Oak, 1910 Oak, 1890

The Netherlands

lat. °N; long °E 52 63’; 52 56’; 52 56; 52 56; 52 56; 52 55; 52 58’; 52 58’; 52 59’; 52 56’;

710’ 709’ 710 710 709’ 709’ 710 709’ 708’ 707
Altitude (m) 9 8 7 7 8 8 7 7 9 9
Land use before Agriculture '~ Agriculture Agriculture = Agriculture Agriculture ' Agriculture Agriculture | Agriculture Unknown = Unknown
afforestation

Site preparation - - - - - - - - - -
Thinnings - - - - - - - - - -
DBH (mm) & - - - - - - - - -
Tree height (m) - - - - - - - - - -
Basal area (m*/ha) - - - - - - - - . .

Stem number / ha - - - = - - - - R .
LAI (-) = = = - - - - - R _



Tonnersjoheden Spruce, 1983 Spruce, 1972 Spruce, 1937 Spruce, 1928 Spruce, 1910

Sweden

lat. °N; long °E 56 41’; 13 05’ 56 40’; 13 04’ 56 42’; 13 05’ 56 42’; 13 05’ 56 39'; 13 03’

Altitude (m) 60 60 65 65 50

Land use before Agriculture Pasture Pasture (agricultural = Pasture (agricultural Arable

afforestation land until 1900) land until 1900)

Site preparation Harrow Herbicide treatment  No site preparation Screefing -

Thinnings No No 1969, 1984 and 1992 @ 1955, 1960, 1967, -
1976, 1984 and 1993

DBH (mm) 88.0 142.0 193.0 241.0 357.0

Tree height (m) 10.1 15.5 19.8 22.4 27.4

Basal area (m?/ha) 27.9 42.7 23.9 32.6 44.5

Stem number / ha 4560 2697 1431 716 445

LAI (-) 5.61 5.77 3.38 3.25 3.42
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Swedish MEMO-sites:

Site name Lat. °N Altitude Land Planting Parent Texture  Soilunit  Annual Annual
Long. °E (W) use year/Tree material class FAO temp. precip.
age at (mm)
soil-
sampling
Sjobo/Stromma 56 40’ 60 Forest 1971/27 Glaciofluvial Sandy Arenosol 6.8 980
13 04’
Sjobo/Stromma 56 39’ 50 Forest 1911/87 Glaciofluvial Sandy Arenosol 6.9 940
13 03
Sjobo/Stromma 56 39’ 50 Arable - Glaciofluvial Sandy Arenosol 6.9 940
13 03’
Agarp 56 41’ 60 Forest 1983/15 Glaciofluvial Sandy Arenosol 6.8 980
13 05’
Agarp 56 41’ 60 Arable - Glaciofluvial Sandy Arenosol 6.8 980
13 05’
Asamoéllevagen 56 42’ 65 Forest 1928/70 Glaciofluvial Sandy Arenosol 6.8 1000
13 05’
Asamollevagen 56 42’ 65 Arable - Glaciofluvial Sandy Arenosol 6.8 1000
13 05’
Svenstorp 56 45’ 40 Forest 1986/12 Glaciofluvial Sandy Arenosol 6.9 900
12 54’
Svenstorp 56 45’ 40 Arable - Glaciofluvial Sandy Arenosol 6.9 900
12 54’
Fjallgime 56 46’ 50 Forest 1973/25 Glaciofluvial Sandy Arenosol 6.9 940
12 90’
Fjallgime 56 46’ 50 Forest 1959/39 Glaciofluvial Sandy Arenosol 6.8 940
12 90’
Fjallgime 56 46’ 50 Arable - Glaciofluvial Sandy Arenosol 6.9 940
12 90’
Kvihagen/Hjuleberg 56 58’ 40 Forest 1988/10 Glaciofluvial Sandy Arenosol 6.9 900
12 43
Kvihagen/Hjuleberg 56 57’ 60 Forest 1966/32 Glaciofluvial Sandy Arenosol 6.8 980
12 44
Kvihagen/Hjuleberg 56 57’ 50 Arable - Glaciofluvial Sandy Arenosol 6.9 940
12 44
Abild 56 55’ 45 Forest 1988/10 Glaciofluvial Sandy Arenosol 6.9 920
12 43
Abild 56 55’ 45 Arable - Glaciofluvial Sandy Arenosol 6.9 920
12 43
Donjelt 56 56’ 150 Forest 1941/57 Till Loamy Podzol 6.2 1400
12 47 sandy
Donjelt 56 56’ 150 Forest 1960/38 Till Loamy Podzol 6.2 1400
12 47 sandy
Donjelt 56 56’ 150 Forest 1940/58 Till Loamy Podzol 6.2 1400
12 47 sandy
Donjelt 56 56’ 140 Arable - Till Loamy Podzol 6.3 1350
12 40’ sandy
Ovraboke 56 55’ 170 Forest 1961/37 Till Loamy Podzol 6.0 1450
12 55’ sandy
Ovraboke 56 55’ 160 Arable - Till Loamy Podzol 6.1 1430
12 55’ sandy
Torared 56 41’ 150 Forest 1968/30 Till Loamy Podzol 6.2 1400
13 05’ sandy
Torared 56 41’ 150 Arable - Till Loamy Podzol 6.2 1400
13 05’ sandy
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Plot Vestskoven 1 Vestskoven 2 Gejlvang Sellingen Drenthe Tonnersjoheden

Norway spruce Oak Norway spruce Oak Norway spruce Norway spruce
Measured in the period Nov. 2000 — Nov. 2000 — April 2001 — June 2001 — April 2002 — April April 2001 — April
Nov. 2002 Nov. 2002 April 2003 June 2002 2003 2003

Measurements:
Precipitation

Throughfall

Soil solution

Soil water content
Forest floor sampling
Soil sampling

Soil bulk density

Water retention
Characteristics

Litterfall
Leaf/needle chemistry
DBH & height

Understory

12



Vestskoven 1 Spruce, Spruce, Spruce, Spruce, Spruce, Spruce,

Denmark 1990 1988 1976 1973 1970 1969

Monthly sampling

No. of funnels for collection of bulk precipitation 2-3 (12.9)

(diameter, cm)

No. of funnels for collection of throughfall 15 (12.9) 15 (12.9) 15 (12.9) - 15 (12.9) - 15 (12.9)
(diameter, cm)

Zero tension lysimeters: O-haorizon - - - - - - -
No. of suction lysimeters (Prenart) at 20 cm

depth 10 - - - - - 10
No. of suction lysimeters (Prenart) at 40 cm
soil depth 10 - - - - - 10
No. of suction lysimeter (Prenart) at 90 cm soil
depth 15 15 15 - 15 - 15
TDR: Soil water content at 20 cm soil depth

9 - 9 - - - 9
TDR: Soil water content at 50 cm soil depth

9 - 9 - - - 9
TDR: Soil water content at 90 cm soil depth

9 - 9 - - - 9
Litter traps (diameter, cm) - 5 (31) 5 (31) - 5 (31) - 5 (31)
Sampling once
Forest floor samples, area based 25x25 cm 12 12 12 12 12 12 12
Mineral soil samples 0-5, 5-15, 15-25 cm 12 12 12 12 12 12 12
Soil bulk density samples 0-5, 5-15, 15-25 cm 6 6 6 6 6 6 6
Stand Dbh and height in n subplots 3 3 3 3 3 3 3
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Vestskoven 2 Oak, 1993 Oak, 1988 Oak, 1976 Oak, 1979 Oak, 1977 Oak, 1970 Oak, 1970  Mixed

Denmark deciduous

Monthly sampling

No. of funnels for collection of bulk precipitation 2-3 (12.9)
(diameter, cm)
No. of funnels for collection of throughfall 15 (12.9) @ 15 (12.9) - 15 (12.9) 15 (12.9) - 15(12.9) = 15 (12.9)

(diameter, cm)

Zero tension lysimeters: O-haorizon - - - = - - - .

No. of suction lysimeters (Prenart) at 20 cm 10 - - - - - 10 -
depth

No. of suction lysimeters (Prenart) at 40 cm soil 10 - - - - - 10 -
depth

No. of suction lysimeter (Prenart) at 90 cm soil 15 15 - 15 15 - 15 15
depth

TDR: Soil water content at 20 cm soil depth 9 - - 9 - - 9 6
TDR: Soil water content at 50 cm soil depth 9 - - 9 - - 9 6
TDR: Soil water content at 90 cm soil depth 9 - - 9 - - 9 6
Litter traps (diameter, cm) 5 (31) 5 (31) - 5 (31) 5 (31) - 5 (31) 5 (31)

Sampling once

Forest floor samples, area based 25x25 cm
Mineral soil samples 0-5, 5-15, 15-25 cm

Soil bulk density samples 0-5, 5-15, 15-25 cm
Stand Dbh and height in n subplots

[
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[
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[
o

12
12
6
3

wo Bk
w ok
wo Bk
wo Bk
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Gej|vang Spruce, 1997 Spruce, 1994 Spruce, 1981 Spruce, 1976 Spruce, 1960

Denmark

Monthly sampling
No. of funnels for collection of bulk

precipitation (diameter, cm) 2-3

(12.9)
No. of funnels for collection of throughfall 15 15 15 - 15
(diameter, cm) (12.9) (12.9) (12.9) (12.9)

Zero tension lysimeters: O-haorizon - - - - -
No. of suction lysimeters (Prenart) at 20

cm depth - - - - -

No. of suction lysimeters (Prenart) at 40

cm soil depth - - - - -

No. of suction lysimeter (Prenart) at 90

cm soil depth 15 15 15 15 15

TDR: Soil water content at 20 cm saoill

depth 9 - 9 - 9

TDR: Soil water content at 50 cm soill

depth 9 - 9 - 9

TDR: Soil water content at 90 cm soil

depth 9 - 9 - 9

Litter traps (diameter, cm) - - 5 5 5
(31) (31) (31)

Sampling once

Forest floor samples, area based 25x25 12 12 12 12 12

cm

Mineral soil samples 0-5, 5-15, 15-25 cm 12 12 12 12 12

Soil bulk density samples 0-5, 5-15, 15-25 6 6 6 6 6

cm

Stand DBH and height in n subplots 3 3 3 3 3
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Sellingen

The Netherlands

Oak, 1998

Oak, 1995

Oak, 1991

Oak, 1984

Monthly sampling

No. of funnels for collection of bulk precipitation
(diameter, cm)

No. of funnels for collection of throughfall (diameter,
cm)

Zero tension lysimeters: O-horizon

No. of suction lysimeters at 10 cm depth

No. of suction lysimeters at 30 cm soil depth
No. of suction lysimeter at 90 cm soil depth
TDR: Soil water content at 10 cm soil depth
TDR: Soil water content at 30 cm soil depth
TDR: Soil water content at 90 cm soil depth
Groundwater level

Litter traps (diameter, cm)

Sampling once

Forest floor samples, area based 10 x 10 cm
Mineral soil samples 0-10,10-30, 30-60 and 60-100 cm

Soil bulk density samples 0-x cm
Stand DBH and height in n subplots

10
(18)

15
15

15

2

3
(100*100)

10
10

3

16

10

(18)

15

15

15

2

3

(100*100)

10
10

3

1-2
(18)

10

(18)

15

15

15

2

3

(100*100)

10
10

3

10
(18)

15
15

15

2

3
(100*100)

10
10

3



Drenthe

The Netherlands

Monthly sampling
No. of funnels for collection of bulk precipitation
(diameter, cm)

No. of funnels for collection of throughfall
(diameter, cm)

Zero tension lysimeters: O-horizon

No. of suction lysimeters at 10 cm depth

No. of suction lysimeters at 30 cm soil depth
No. of suction lysimeter at 90 cm soil depth
TDR: Soil water content at 10 cm soil depth
TDR: Soil water content at 30 cm soil depth
TDR: Soil water content at 90 cm soil depth
Groundwater level

Litter traps (diameter, cm)

Sampling once

Forest floor samples, area based 10 x 10 cm
Mineral soil samples 0-10,10-30, 30-60 and 60-
100 cm

Soil bulk density samples 0-x cm
Stand DBH and height in n subplots

Spruce, 1994 Spruce, 1989 Spruce, 1988

2 (18)
10 (18) 10 (18) 10 (18)
15 15 15
3 3 3
3 3 3
3 3 3
1 1 1
10 10 10
10 10 10
3 3 3
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Tonnersjoheden Spruce, 1983 Spruce, 1972 Spruce, 1937 Spruce, 1928 Spruce, 1910

Sweden

Monthly sampling

No. of funnels for collection of bulk precipitation 4

(diameter, cm) (20)

No. of funnels for collection of throughfall 15 15 15 15 15

(diameter, cm) (20) (20) (20) (20) (20)

Zero tension lysimeters: O-haorizon - - 5 - 5

No. of suction lysimeters (Prenart) at 10 cm depth 5 - - - 5

No. of suction lysimeters (Prenart) at 30 cm soil 7 7 7 7 7

depth

No. of suction lysimeter (Prenart) at 60 cm soil 7 7 7 7 7

depth

TDR: Soil water content at 20 cm soil depth 3 3 3 3 3

TDR: Soil water content at 50 cm soil depth 3 3 3 3 3

Litter traps (diameter, cm) 5 5 - 5 5
(32) (32) (32) (32)

Sampling once

Forest floor samples, area based z x zcm
Mineral soil samples 0-30 cm

Soil bulk density samples 0-x cm

Stand Dbh and height in n subplots

18



Appendix I
Soil properties of the chronosequences in AFFOREST
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Denmark

Gejlvang, soil pit 1

Date: April 29, 2002

Described by: Ingeborg Callesen and Lars Vesterda

Location UTM32, 510460 E, 6165311 N (GPS); 88’ 0.9”N, 9° 9’ 58.1"E
Classification: USDA: Sandy, siliceous, mesic, aid uncoated Typic Quarzipsamment.
Climate: Udic, mesic.

Elevation: 70 m.a.s.

Parent material: Glaciofluvial sand from Weichaelglaciation.

Land form: Flat outwash plain.

Tree species: Norway spruce planted on arabte1887

Depth to groundwater: -

Drainage: Very well drained

Detailed description of horizons:

ApO0-29cm
Very dark grey (10 YR 3/1 m); sand; humus rich; 612220 mm),
rounded, mixed stones; few porous nodules of aljmi@l lime;
structureless, massive; single grain; many, firersn) roots with
random distribution; abrupt, smooth boundary

Bhs 29 - 37 cm
Dark brown (7.5YR 3/3 m) sand; small (2-20 mm),nmded stones
both unweathered and weathered, angular struchedium-sized,
weak, granular; few fine (<2 mm) roots; gradualyywboundary

Bs 37 - 69 cm
Dark yellowish brown (10YR 3/4 m) matrix mixed witvith dark
brown (7.5YR 3/3) and brown (7.5 YR 4/4); sandystureless;
massive; very few small (2-20 mm) stones; iron arahganese
precipitations form weakly cemented aggregatesnoftith a surface
of sesquioxide bands in 55-69 cm; unweathered aathered
subangular stones; few, fine (<2 mm) roots; clsamoth boundary.

BC 69 - 130 cm
Brownish yellow (10 YR 6/6 m) and dark yellowistotan (10 YR 4/6
m) sand; structureless; massive; small (2-20 mregthered and
unweathered subangular stones; very few fine (<2 roots; gravelly
bands of 2-3 cm thickness with sesquioxide-coatedi grains; clear,
smooth boundary

C 130-150 cm
Dark yellowish brown (10 YR 4/6 m) sand; mottlegpoécipitated iron.

20



Soil properties for soil pit 1 dug at Gejlvang (Noway spruce planted 199y

HorizonDepth  Clay Silt F. sand C. sand Rl

N

Cda Mg K Al BS.
(cm) (%) (%) (%) (%) (mg9 (mg gY)(mg kg (cmol, kg™) (%)
Ap 0-29 0.2 22 189 78.7 5.6 8.5 0.61 242 3.44408.05 0.03 99.6
Bhs 29-37 6.8 11.7 38.1 43.6 5.8 54 0.34 165 3®0@2 0.05 0.04 99.5
Bs 37-69 nd. 2.0 11.3 86.7 5.7 2.3 0.10 128 1.23700.03 0.03 99.0
BC 69-130 n.d. n.d. 10.9 89.1 5.7 0.6 n.d. 61 0.e27 0.02 0.05 97.6
C 130-150 nd. 04 21.7 77.9 5.8 1.2 n.d. 42 0447 0.03 0.04 97.9
1P was extracted in 0.1 M,BO,.

2 Ca, Mg and K were exchanged in 1 M M.
®n.d.: below detection limit
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Gejlvang, soil pit 2

Date: March 21, 2002

Described by: Ole K. Borggaard

Location: UTM32, 510280E, 6166880 N;°53B’ 50.0"N, & 9' 48.0"E
Classification: USDA: Sandy, siliceous, mesi@lkiw, ortstein Typic Durorthod.
Climate: Udic, mesic.

Elevation: 70 m.a.s.

Parent material: Glaciofluvial sand from Weichaelglaciation.

Land-form: Flat outwash plain.

Tree species: Norway spruce planted on arable1864

Depth to groundwater: -

Drainage: Well drained.

Remarks: The EA horizon (0-30 cm) indicates thvenker plough layer. The Bhsm

horizon (30-70 cm) is strongly cemented formingpéstein layer.

Oi -3-0 cr
Very dark brown (10YR 2/2, m) mainly undecomposeddies and
mosses.

EA 0-30 cm

Dark gray (10YR 4/1, moist) sand; structurelessylsi grain; non
sticky, non plastic, loose; interstitial voids; cmon, very fine and fine
and very few, medium and coarse roots; very feng &ind medium,
subrounded, weathered gravel (flint, granite etbjupt, smooth
boundary.

Bhsm 30-70 cm

Dark brown (7.5YR 3/3, moist) sand; structurel@sassive; non
sticky, slightly plastic, friable; interstitial vds; abundant, distinct,
humus and sesquioxide coatings on mineral graorgjriuously
cemented by humus and sesquioxides; very few, firgyand roots;
common, fine and medium, sub-rounded, weatheregef(int,
granite etc.); clear, wavy boundary.

C 70-90 cm

Very pale brown (10YR 7/4, moist) sand; structuss]esingle grain;
non sticky, non plastic, loose; interstitial voidsry few, fine and
medium, subrounded, weathered gravel (flint, geaeit.); clear,
smooth boundary.

2C 90-140 cm
Yellowish brown (10YR 5/4, m) fine and medium griatructureless,
single grain; non sticky, non plastic, loose; istigial voids.
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Soil properties for soil pit 2 dug at Gejlvang (Noway spruce planted 196p

Horizon Depth Clay Silt F.sand C.sand C N P C& Mg K Al BS.
cm) (%) (%) (%) (%) (mg'§(mg g')(mg kg') (cmol kg*) (%)

O -3-0

EA 0-30 20 nd. 16.1 82.0 34 7.0 0.24 3 0.03 0.0D1 1.14 583

Bhsm 30-70 42 44 194 72.2 4.2 13.6 0.55 34 093 0.02 2.33 54.6

C 79-90 nd. nd. 6.2 93.7 46 0.8 n.d. 34 n.d. 00.0.01 0.28 46.8

2C 90-140 0.2 1.8 26 95.4 46 0.8 n.d. 27 nd. 10001 0.37 73.7

1P was extracted in 0.1 M,BO,.

2 Ca, Mg and K were exchanged in 1 M INO;.

®n.d.: below detection limit
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Vestskoven, soil pit 1

Date: July 27, 2000

Described by: Klement Rejsek and Lars Vesterdal

Location UTM32, 710730 E, 6177770 N;°58L’ 55.4"N, 12 21’ 12.2"E
Classification: USDA: Clayey over sandy, mixednaoid, isomesic Mollic Hapludalf.
Climate: Udic, mesic.

Elevation: 20 m.a.s.

Parent material: Calcareous till from Weichseligarciation.

Land form: Gently undulating Moraine.

Tree species: Norway spruce planted on arabte1887

Depth to groundwater: -

Drainage: Well-drained to somewhat restrictedndige (pseudogley)

Detailed description of horizons:

ApO-22cm
Black (2.5 Y 2.5/2 m); fine-loamy; sticky; slightplastic; loose;
strong, coarse, granular structure; many fine (12 moots; low
porosity; abrupt, smooth horizon

Btg 22 - 65 cm
Olive yellow (2.5 Y 6/6 m); fine-clayey; very stigkvery
plastic; firm; moderate, medium, blocky structuseme fine (<2
mm) roots; many, medium, prominent mottles; vexy lo
porosity; clear, wavy horizon

BC 65 -85cm
Pale yellow (5 Y 8/3 m); coarse-loamy; slightlyc&lr; non-
plastic; friable; weak, medium, singular structuesy fine (<2
mm) roots; many, medium, distinct mottles; mediwmnogity;
gradual, wavy horizon

Ckg 85 - 100 cm
Yellow (10 YR 7/6 m); coarse-loamy; non-sticky gsitly
plastic; friable; weak, medium, singular structurgny, large,
prominent mottles; high porosity; weakly calcarotisar, wavy
horizon

2Ck(g) 100 — 120 cm
Reddish brown (2.5 YR 5/4 m); fine-silty; stickyightly plastic;
friable; moderate, fine, massive structure; fewefifaint
mottles; very low porosity; strongly calcareous.
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Soil properties for soil pit 1 dug at Vestskoven (Nrway spruce planted 199y

HorizonDepth ~ Clay Silt F.sand C.sand qabj C N P c& Mg K Al BS
em) (%) (%) (%) (%) (mg'd(mg g')(mg kg) (cmol. kg™) (%)

Ap 0-22 151 152 46.7 23.0 54 179 1.81 191 10.3.44 0.25 0.05 99.6

Btg 22-65 239 152 449 16.0 6.1 1.9 027 75 14.H.88 0.26 0.03 99.8

BC 65-85 83. 7.1 365 489 74 04 0.06 235 7.1 290.0.12 0.02 99.7

Ckg' 85-100 16.7. 12.3. 42.0 29.0 7.7 - 0.09 241 - 20.0.22 0.02 99.9

2Ckg 100-120 29.5. 155 428 21.2 7.7 - 0.05 204 -0.62 0.19 0.02 99.9

IThe contents of CaGQvere 7.0% in Ckg and 19.5% in 2Ckg.

2p was extracted in 0.1 M,BO,.

% Ca, Mg and K were exchanged in 1 M NN,

“n.d.: below detection limit
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Vestskoven, solil pit 2

Date: September 15, 2000

Described by: Klement Rejsek and Lars Vesterdal

Location: UTM32, 709730E, 6177370 N;°58L’ 43.6”N, 12 20’ 13.5"E
Classification: USDA: Clayey, mixed, nonacid, mddollic Hapludalf.
Climate: Udic, mesic.

Elevation: 28 m.a.s.

Parent material: Calcareous till from Weichseligarciation.

Land form: Gently undulating Moraine.

Tree species: Norway spruce planted on arabte1869

Depth to groundwater: -

Drainage: Well-drained to somewhat restrictedndige (pseudogley)

Oi -3-2 cm Slightly decomposed needles
Oe -2-0 cmDecomposed but recognizable needle litter

Ap 0-20 cm

Very dark brown (7.5 Y 2.5/2 m); coarse-silty; moate, medium,
granular; slightly sticky, slightly plastic, loosgany fine (<2 mm)
roots; medium porosity; diffuse, smooth boundary.

E 20-32 cm

Reddish brown (5YR 5/4 m); coarse-silty; weak, medigranular;
slightly sticky, non-plastic, loose; many fine repmedium porosity;
gradual, smooth boundary.

Bt(g) 32-48 cm

Strong brown (7.5Y 4/6 m); few, small, faint mogtldine-silty;
moderate, medium, blocky; sticky,plastic, firm;fémne roots; low
porosity; gradual, smooth boundary.

Btg 48-85 cm

Yellowish brown (10YR 5/6 m); many, large, promihemottles; fine-
silty; moderate, fine, blocky; very sticky, veryaptic, firm; few fine
roots; very low porosity; gradual, smooth boundary.

Ckg 85-95cm

Light brown (7.5YR 6/4, m); many, large, prominembttles; fine-
loamy; moderate, fine, blocky; very sticky, veragtic, firm; very low
porosity; weakly calcareous; diffuse, irregular baary.

2Ck(g) 95-120 cm

Yellow (10YR 7/6 m);common,small, distinct mottlésie-loamy;
moderate, medium, blocky; sticky, slightly plasfion; low porosity;
strongly calcareous; diffuse, irregular boundary.
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Soil properties for soil pit 2 dug at Vestskoven (Nrway spruce planted 196%
HorizonDepth  Clay Silt F.sand C.sand g C N P ca Mg K Al BS

(cm) (%) (%) (%) (%) (mg§(mg g')(mg kg') (cmolkg’) (%)

O -3-0

Ap 0-20 149 169 433 24.8 3.7 254 1.86 223 39053 0.22 194 713
Bt 20-32 279 164 333 22.4 53 4.1 0.46 42 10.8.12 0.27 0.09 99.3
Bt(g) 32-48 27.0 153 324 23.3 6.0 3.2 042 58 .311 1.15 0.30 0.03 99.8
Btg 48-85 22.9. 16.2 39.6 21.3 66 18 0.25 173 9.90.85 0.23 0.02 99.8
Ckg* 85-95 21.8. 17.0. 38.9 22.3 7.5 - 022 298 - 80.6.25 0.02 99.9
2Ck(g) 95-120 19.7. 16.3 43.3 20.7 7.6 - 014 246 0.15 0.04 0.01 99.9
IThe contents of CaGQvere 9.3% in Ckg and 9.1% in 2Ck(g).
2p was extracted in 0.1 M,BO,.

% Ca, Mg and K were exchanged in 1 M NN,

“n.d.: below detection limit
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Sweden

Soil physical and chemical properties along the @stespruce chronosequence at Tonnersjdhedernsé&opling was conducted in the autumn of 1998 das{1683, 1972,
1928 and 1910, and in November 2001 at plot 1937.

Year of Horizon Depth Bulk density ~ Stonines$  pHuxo C N [eF: Mg K Na Al Ex-Ac/H Al Fex CEC BY
afforestation (<2 mm)
(cm) (kg dn?) (%) (mg §) (mg g% (cmol. kg™) (%)
1983 O (-3)-0 0.04 6.3 33.1 1.24 39.96 3.80 2.74.240 1.00 8.18 546 85.0
Ap 0-5 0.41 43 6.3 6.8 0.40 1.13 0.23 0.25 0.09 961. 6.03 41 28.1 7.7 22.0
Ap 5-21 0.68 6.2 4.7 0.31 2.19 0.09 0.08 0.10 31.0 2.83 46 30.2 5.3 46.6
B 21-55 0.80 2.6 0.18 1.13 0.03 0.01 0.05 3.66 191 103 23.2 24 50.5
C 55 1.20 6.1 0.7 0.06 2.51 0.01 <0.01 0.02 0.93 0.34 51 16.3 0.6 45.0
1972 (6] (-3)-0 0.06 5.6 31.1 1.16 72.83 4.09 1.39.160 0.04 2.04 80.5 97.5
Ap 0-5 0.65 18 4.7 4.5 0.30 3.44 0.18 0.10 0.05 311. 4.26 30 11.8 8.0 47.0
Ap 5-22 0.80 55 3.7 0.23 9.04 0.10 0.04 0.10 205 1.60 36 13.4 10.9 85.3
Bhl 22-34 1.13 6.0 1.7 0.11 4.64 0.02 0.01 0.04.100 0.35 58 11.6 5.1 93.0
Bh2 34-46 1.10 1.2
BC 46-58 1.20 0.7
C 58 1.20 5.9 0.2 0.03 0.56 <0.01 0.01 0.01 0.04 0.48 15 2.2 1.1 54.7
1937 O (-8)-0 0.13 47.4 1.68 6.54 3.96 1.01 0.73 2.07 10.35 24.7 49.7
Ap 0-5 0.74 7.7 0.36 0.23 2.39 0.14 0.12 5.31 1.44 7.5 9.8
Ap 5-21 1.01 4.7 0.24 0.06 0.06 0.06 0.07 4.65 0.30 52 4.8
B 21-30 4.3 0.23 0.04 0.02 0.03 0.05 2.57 0.08 2.8 5.3
BC 30-57 2.2 0.12 0.02 0.01 0.02 0.03 1.04 0.04 1.2 6.6
C 57 0.2 0.03 0.01 <0.01 0.01 0.01 0.22 0.01 0.3 7.6
1928 O (-8)-0 0.11 3.6 44.8 1.51 12.6 3.55 1.02 660. 1.44 17.44 35.3 50.6
Ap 0-5 0.52 26 3.8 7.9 0.39 0.35 0.23 0.13 0.12 403. 10.77 27 19.7 11.6 7.2
Ap 5-15 0.66 44 6.7 0.35 0.20 0.06 0.07 0.09 224 6.48 51 21.8 6.9 6.2
Bh 15-26 0.80 4.7 4.5 0.22 0.10 0.03 0.02 0.04 081. 3.01 130 19.4 3.2 6.0
BC 26-48 1.00 2.5
C 48 1.20 4.8 0.5 0.04 0.02 0.01 0.01 0.01 0.23 720 28 3.0 0.8 5.1
1910 O (-6)-0 0.19 3.7 46.0 1.38 13.77 417 1.18.031 1.22 17.19 37.3 54.0
Ap 0-5 0.48 25 3.6 9.5 0.38 0.88 0.47 0.22 0.26 812. 10.74 17 15.4 12.6 14.6
Ap 5-15 0.64 4.2 59 0.29 0.14 0.08 0.07 0.15 83.2 8.42 42 24.5 8.9 5.0
Bh 15-25 1.00 4.7 5.7 0.27 0.19 0.04 0.04 0.06 851. 4.55 170 26.9 4.9 6.6
BC 25-36 1.20 35
C 36 1.20 4.8 1.2 0.07 0.03 0.01 0.01 0.03 3.93 201 53 5.2 1.3 6.2

1Volume weight for material < 2 mm.

2Volume of >20 mm fraction in soil layers until 16 depth.

3Ca, Mg, K, Na and Al were exchanged in 0.1 M BaCl
“In plots 1983, 1972, 1928 and 1910 exchangeabdtitacs presented (0.1 M Bagixtraction followed by titration to pH 7). In pla®37 exchangeable'lis presented (0.1 M Bagixtraction followed by titration to
pH 7 after precipitation of Al-complexes with 1 MaR).
> Ammonium-oxalate extractable Al and Fe.

5In plots 1983, 1972, 1928 and 1910 cation excharigempacity (CEC) was calculated according to+®4g + K + Na + Ex-Ac, and in plot 1937 according €a + Mg + K + Na + Al + H.

"Base saturation (BS) is calculated according ta:4®g + K + Na)/CEC. Note that CEC was measuréereintly in plot 1937 compared to other plots (kmsinote 6).
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The Netherlands

Solil properties for the oak chronosequence atrigeh.

Year of Horizon Depth Texture
afforestation
%clay Y%silt %sand

1996 Ap 0-25 2 14 84
Bhe 25 - 40 2 13 85
BC 40 - 60 2 12 86
Cel 60 - 85 2 18 80
Ce2 85 - 140 1 13 86
Cr >140 1 13 86

1992 ©) (-1)-0
Ap 0-25 2 14 84
Bhe 25 - 45 2 13 85
BC 45 - 60 2 12 86
Cel 60 - 85 2 20 78
Ce2 85 - 160 1 14 85
Cr >160 1 14 85

1988 O (-2)-0
Ap 0-25 2 15 83
Bhe 25-35 2 14 84
BC 35 - 45 2 18 80
Cel 45 - 80 2 18 80
Ce2 80 - 150 1 13 86
Cr >150 1 13 86

1981 ©) (-3)-0
Ap 0-25 2 13 85
Bhe 25 - 40 2 11 87
BC 40 - 50 2 12 86
Cel 50 - 80 2 12 86
Ce2 80 - 100 2 18 80
Ce3 100 - 150 1 12 87
Cr >150 1 12 87

1 Based on field estimates
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Soil properties for the spruce chronosequence attbe.

Year of Horizon Depth Texture
afforestation
%clay %silt %sand
1994 ©) -3-0
Ap 0-25 2 13 85
Bh 25 - 40 2 13 85
BC 40 - 60 2 15 83
Cel 60 - 85 2 23 75
Ce2 85-120 2 6 92
Cr >120 1 6 93
1989 O (-3)-0
Ap 0-25 2 15 83
BC 25-45 2 14 84
C1l 45 - 60 1 7 92
C2 > 60 1 11 88
1988 O (-3)-0
Ap 0-25 2 15 83
BC 25 - 60 2 18 80
C 60 - 120 2 18 80
Cr >120 1 19 80

1 Based on field estimates
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