This appendix includes physical, chemical and physical—
chemical soil characteristics of representative pedons from
the four major soil zones (and subdivisions) defined in
Table 2.2, Fig. 2.1 and the text of Chap. 2. Some abbrevi-
ations used in following tables are:

Soil property/
characteristic

Meaning

Genetic horizon According to Soil Taxonomy system

2-0.05 (%) Sand content

0.05-0.002 (%) Silt content

<0.002 (%) Clay content

OC (%) Organic carbon content

SOM (%) Soil organic matter

PHwater Soil pH measured in water

pHkar Soil pH measured in KCl

EC (dS m™") Soil electrical conductivity at 25 °C

EC;,, (dS m_l) Irrigation water electrical conductivity

ESP (%) Exchangeable sodium percent

SAR (-) Sodium adsorption ratio

CEC (cmolkg™")  Cation exchange capacity

ECEC Effective cation exchange capacity

(cmolckg_l)

BS (%) Base saturation, at pH 7

Al + Y2Feox Acid oxalate extractable aluminium and iron

(%)

XRD results: AT: anorthite, AH: anhydrite, C: calcite,
CH: chlorite, G: gypsum, H: halite, K: kaolinite,
M: mica, N: nitratite, Q: quartz, S: smectite,
listed from highest to lowest amount

2.2.1 Soils of the Hyper-Arid to Semi-Arid Soils

2.2.1.1 Soils of the Altiplano
Skeletal soil in a site between San Pedro de Atacama and El
Tatio, Region II of Chile (Luzio et al. 2010)

M. Casanova et al., The Soils of Chile, World Soils Book Series, DOI: 10.1007/978-94-007-5949-7,

© Springer Science+Business Media Dordrecht 2013

Depth (cm)

Genetic horizon

Particle size (mm) distribution

2-0.05 (%)
0.05-0.002 (%)
<0.002 (%)
0C (%)
PHuater

EC (dS m™)

Extractable cations
(cmolckg™")

Ca

Mg

K

Na

CEC (cmolckg™)
BS (%)

20

70.8
15.2
14.0
0.29
6.50
0.18

3.6
1.2
0.7
0.4
7.0

20—
34

&

54.8
232
22.0
0.41
6.60
10.00

4.7
1.8
1.1
0.3
9.2
100

34
69

&)

80.0
9.2

10.0
0.05
6.60
0.14

22
0.8
0.5
0.3
4.5

69—
105

G

82.8
9.2
8.0
0.06
7.20
0.14

2.7
0.9
1.1
2.2
4.9

Soil derived from recent volcanic materials, located
between Putre and Parinacota, Region XV of Chile

Depth (cm)

Genetic horizon

Particle size (mm) distribution

2-0.05 (%)
0.05-0.002 (%)
<0.002 (%)
0C (%)
PHuacer

EC (dS m™Y)

Extractable cations (cmolckgfl)

Ca

0-8
Ap

56.0
24.0
20.0
0.28
7.00
0.32

3.6

8-15
Ap

52.0
20.0
28.0
0.61
7.20
0.24

7.5

15-21
Aps

47.2
24.8
28.0
0.48
7.30
0.31

10.4

21-115
C

60.0
22.0
18.0
0.08
7.10
0.31

8.6

(continued)
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(continued)

Mg

K

Na

CEC (cmolckg™)

1.9
0.5
0.3
8.8

33
1.0
0.4
15.6

44 3.6
1.2 1.0
0.5 0.6
20.0 13.7

Chirigualla soil (Ustorthent to Haplocambid), Regio XV
of Chile (Luzio et al. 2010)

Depth (cm)
Genetic horizon

Particle size (mm)
distribution

2-0.05 (%)
<0.05 (%)

Water retention
—33 kPa (%)

Water retention
—1,500 kPa (%)

OC (%)
prater
EC (dS m™)

Extractable cations
(cmol kg™ l)

Ca

Mg

K

Na

CEC (cmolckg™")
ESP (%)

BS (%)

P retention (%)
Aloyx + ¥ Feoy (%)

Volcanic glass: 0.02-2

mm (%)

0-22
Ay

60.0
40.0
17.7

104

6.9
0.43

7.0
2.8
1.0
13
12.9
1.00
94
217
1.80
44

22-43

47.0
53.0
30.9

17.5

0.4
7.2
0.47

15.2
8.4
1.1
23
242
95
100
253
0.55
48

43-70
BC

36.7
63.3
31.9

19.2

0.2
15
0.72

17.7
8.7
1.2
1.8
329
55
90
20.4
0.43
45

70-86

42.1
57.9
35.1

21.6

0.1
7.9
0.50

21.8
11.7
1.1
1.6
39.7
4.0
91
16.2
0.18
39

Pedon at Surire bofedal, Region XV of Chile (Luzio

et al. 2002a)

Depth (cm)

Genetic horizon

Particle size (mm)
distribution

2-0.05 (%)

0-20

Oek 1

14.2

29
Oek2

9.4

29—
51

2Ckgl

17.4

51— 66—
66 90
2Ce2  2C,
24.4 29.8
(continued)

(continued)
0.05-0.002 (%)
<0.002 (%)
OC (%)
PHayaer

pHkai

EC dSm™")
CaCO; (%)
CaSOy, (%)

Extractable cations
(cmolckg™")

Ca

Mg

K

Na

CEC (cmolckg™")
BS (%)

72.6
13.2
8.8
8.1
73
16.0
38.5

105
10.0
262.0
59.1
37.6
99

67.3
23.3
13.8
7.9
7.2
39
29.6

65.1
9.6
2.7
18.2
47.2
98

57.0
25.7
4.1
7.8
7.1
3.0
22.6

57.4
3.8
1.1
4.1
18.9

61.1
14.5
2.6
8.0
7.2
2.6
45.8

45.7
2.4
0.83
2.2
8.1

Appendix

48.4
21.2
2.0
4.9
4.5
4.0
0.0
1.2

9.7
8.9
0.04
2.6
9.8

Pedon at Caquena bofedal, Region XV of Chile (Luzio

et al. 2002a)

Depth (cm)

Genetic horizon

Particle size (mm) distribution

2-0.05 (%)
0.05-0.002 (%)
<0.002 (%)
0C (%)
PHuacer

pHka

EC (dS m™!)
CaSO, (%)

Extractable cations
(cmol kg™ b

Ca

Mg

K

Na

CEC (cmol kg™
BS (%)

0-13

28.3
43.7
28.0
39.2
8.5
79
29
0.7

56.0
572
150.0
26.3
110.0
99

13-
24

Oi2

273
43.6
29.1
41.6
7.7
7.1
23
0.3

52.4
33.6
29
14.6
96.7
98

24—
36

Oel

343
47.0
18.7
36.3
7.6
7.1
2.4

61.3
352
2.9
14.3
101.0

36—
49

052

11.1
47.1
41.7
334
6.7
6.3
2.0

32.6
19.8
2.5

14.0
87.2

2.2.1.2 Soils of the Longitudinal Central Valley
Characteristics and soil profile descriptions for three Arid-
isols from the Atacama Desert (summarised from Ewing

et al. 2006)
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Pedon'  Depth (cm) Bulk Texture class Gravel (% by XRD <2 mm pH  Soil structure
density(Mg (clay, %) vol.) fraction
m’3)
A 04 1.5 Ifs (1) 5 Q, AT 79
Ay 4-15 1.9 Ifs (1) 5 Q, AT 8.0  Moderate prisms, 10 cm
Bk 15-28 1.9 Icos (5) 2 AT, Q, C 7.8  Strong plates, 5-10 mm; strong, coarse
subangular blocks, (5 %)
Buio 28-46 1.9 verls (2) 50 AT, Q, C 8.2  Massive (loose)
Bim 46-107 2.3 verls (2) 70 AT, Q, C 8.3  Massive (loose)
BCyx 107-117 2 Ivcos 50 Platey
BCy 117-133 2 Ivcos 45 2-4 mm Massive
BCiym 133-145 2 Ivcos 75 2-10 cm Small (1-2 mm) plates
BCyy, 145-160 2 vCos 60 2-10 cm Massive
BCyy» 160-174 2 Ivcos 50 Massive
BCykm 174-184 2 Icos 10 Small (1-2 mm) plates
BCy’ 184-195 2 vCos 40 Massive
BCiym 195-204 2 vCos 30 Plates
Cy” 204— 2 vCos 25 all small Plates
Pedon®  Depth (cm) Bulk density Texture class Gravel XRD <2 mm pH  Soil structure
Mg rn’}) (clay, %) (% by vol.) fraction
BC, 0-3 1.4 Ifs (1) 15 Q, AT 7.0 None
Byx 3-13 0.8 Ifs (1) 0 G, Q, AT 7.5 Massive and strong plates, 5-10 mm
Bykm 13-34 1.2 Ifs (3) 0 G, Q, AT 7.7  Strong prisms, 30 cm wide
Byknmi  34-81 1.5 scl (21) 0 G, Q, AT 8.1  Massive with some strong prisms, 30 cm
wide (10 %)
Byknm2 ~ 81-96 1.6 sl (15) 0 Massive
Bykmi 96-101 1.6 cosl (8) 10 % slightly >2 Moderate plates, 5-10 mm
mm
Bykm2 101-129 1.7 sl (12) 22 % large Massive
cobbles
Pedon®  Depth (cm) Bulk density Texture class Gravel (% by XRD <2 mm pH  Soil structure
Mg m’3) (clay, %) vol.) fraction
BCyx 0-2 1.4 15 17 Q, AT, S, M, 7.7  Strong plates, 2 mm thick
CH, K,
Byxi 2-3 0.8 1 G, AH, Q, AT 7.5  consolidated layer
Byio 3-12 0.6 12 G, Q, AT 7.1  Strong prisms, 5-10 cm; moderate plates
in cracks, 5-10 mm
Byxs 12-26 1.2 25 G, Q, AT 6.9  Massive
By 26-39 1.5 11 25 G, Q, AT, S, 7.3 Massive
M, CH, K
Byknzm 39-71 1.3 10 AH, AT, Q, 7. Strong prisms, ~30 cm thick
AH, G, AT 3
Bynak 71-85 1.2 10 7.4  Massive
Byknz 85-102 1.2 10 Q, AH, H, G, Massive
AT, C
Buzyk 102-122 1.5 0 Q,AH, H, C 7.3 Massive
Buzm 122-146 1.7 0 H,Q, N 7.2 Massive; cracks contain cubic crystals of
halite
Chzky1 146-154 1.7 scl (27) 0 Strong plates, 1-2 mm thick
Cinzyi 154-180 1.7 scl (27) Strong plates (1-2 mm) fi massive
Cinzy2 180-192 1.6 scl (29) <5 %-3 mm M, CH, K, S moderate subangular blocks, 5-10 mm
Cinzys 192211 1.7 scl (29) 0 Weak angular blocks, 1-2 cm
Cinzys 211-232 1.7 scl (27) 0 Sedimentary plates weak subangular

blocks, 1-2 cm

Pedon' : Copiap6 pedon, Slope 2 %, S27°01.2790 W70°17.6720, alluvial fan of granitic composition, sandy-skeletal, mixed, thermic, shallow Typic Petrocalcid,
1,215 m a.s.l, MAP 20 mm, MAT 16 °C
Pedon? :Altamira pedon, Slope 1 %, 25°45.5870 W70°11.7970; stream terrace at toe of alluvial fan, sandy, gypsic, thermic, shallow Typic Petrogypsid, 1,012 m

a.s.l., MAP 10 mm, MAT 16 °C

Pedon® :Yungay pedon, Slope 1 %, $24°06.1020 W70°01.0970, Distal alluvial fan of primarily granitic origin, with occasional fine grained mafic gravels, loamy,

gypsic, thermic, shallow Petrogypsic Haplosalid, 1,024 m a.s.l., MAP 0 mm, MAT 16 °C

Soil near Pica oasis, Region I of Chile, a typical example of depositional plains soils (Luzio et al. 2010)
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Depth (cm)

Genetic horizon/layer

Particle size (mm) distribution
2-0.05 (%)

0.05-0.002 (%)

<0.002 (%)

OC (%)

PHyater

EC (dSm™")

CaCOj3 (%)

Extractable cations (cmolckg’l)
Ca

Mg

K

Na

CEC (cmolckg™")

Pedon at the Pintados salar, Region I of Chile

et al. 2010)

Depth (cm) 0-30 30-50
Genetic Ayim 2C,
horizon

Particle

size (mm)

distribution

2-0.05 (%) 32.6 38.6
0.05-0.002 60.0 274
(%)

<0.002 (%) 61.4 43.0
OC (%) 0.07 0.33
PHuvater 86 838
EC (dS m™) 54.0 150.0
CaCOs (%) 1.86 1.01
Extractable

cations

(cmolckg’l)

Ca 33.8 8.6
Mg 0.29 1.0
K 2250 16.5
Na 575.0 635
CEC 5.0 28.7
(cmolckg’l)

2.2.1.3 Soils of the Valleys

0-20

A

70.6
12.8
16.6
0.12

8.4
0.6
0.0

6.5
1.6
1.6
0.9
8.8

50-78

2C,

17.4
36.0

46.6
0.28
8.9

150.0

0.0

8.3
1.0
14.0
65.0
20.0

78-85
3Ckm

21.4
58.0

20.6
0.04
9.5
64.5
9.5

17.5
0.8
9.0
30.5
20.0

20-31
2B

42.6
22.8
34.6
0.16
8.8
0.7
0.0

30.0
53
39
24
33

85-117

4Cs

67.4
22.0

10.6
0.11
9.1
18.8
0.0

1.65
0.4
6.5
12.2
8.1

31-105

64.6
22.8
12.6
0.52
8.2

4.0

4.51

27.0
1.8
1.3
4.0
13.7

(Luzio

117-130
5C,

13.4
532

33.4
0.06
9.6
25.0
0.0

3.9
0.7
10.0
21.5
22.5

Apacheta soil series (Typic Haplocambids) at Region III

of Chile (CIREN 2007)

Depth (cm)
Genetic horizon

Particle size (mm)
distribution

2-0.05 (%)
0.05-0.002 (%)
<0.002 (%)

Water retention
—33 kPa (%)

Water retention —
1,500 kPa (%)

Water saturation (%)
PHuaier

OC (%)

CaCOj; (%)

CaSO0y (%)

EC dSm™")

Soluble cations
(mmol. L™")

Ca

Mg

K

Na

SAR (-)
ESP (%)

Extractable cations
(cmolckg™")

Ca

Mg
Na

K

Exchangeable
cations
(cmol kg™ D)

K

Na

CEC (cmolckg’])
BS (%)

Na saturation (%)

0-11

p

23.0
51.0
26.0
17.2

8.8

37.4
7.7
1.33
43
0.12
8.1

429
22.6

38.0
6.6
8.8

30.80
5.42
2.48
1.35

1.20
1.06
16.8
100
6.3

11-48

31.0
31.0
38.0
22.8

12.6

44.5
8.2
1.22
6.0
0.00
1.8

10.5
3.6
1.0
45
1.7
2.4

23.80
4.11
0.61
1.31

1.26
0.41
18.9
100

22

48-60
20,

19.0
63.0
18.0
11.5

5.7

24.7
8.5
0.17
2.0
0.00
1.3

6.9
2.3
0.4
34
1.6
2.3

14.70
2.17
0.30
0.43

0.42
0.22
9.6
100
22

60-80
3G,

33.0
43.0
24.0
19.0

8.3

34.9
8.5
0.17
3.8
0.00
1.3

7.7
2.5
0.4
3.7
1.6
2.3

23.50
3.19
0.41
0.52

0.51
0.28
11.8
100
2.4

80-91

4C;

5.0
84.0
11.0
6.4

29

259
8.6
0.12
1.5
0.00
0.7

3.6
1.2
0.2
2.3
1.5
2.1

8.50
1.48
0.23
0.24

0.24
0.17
39
100
4.4

Appendix

91-120
5A,

37.0
41.0
22.0
18.7

7.7

33.4
8.6
0.29
2.6
0.00
1.0

53
1.9
0.2
29
1.5
2.1

23.50
3.39
0.43
0.49

0.48
0.33
13.5
100

2.5

Ramadillas soil series (Sodic Haplocambid), a edon at
the lower part of the Copiapé Valley, Region III of Chile

(CIREN 2007)

Depth (cm)
Genetic horizon

Particle size (mm)
distribution

2-0.05 (%)
0.05-0.002 (%)
<0.002 (%)

0-21

68.0
6.0
29.0

21-39
B,

35.0
5.0
60.0

39-58
B,

59.0
19.0
22.0

58-76
Bs

44.0
16.0
40.0

76-87 87-110
20, 3B,
69.0 55.0
21.0 15.0
10.0 30.0
(continued)
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(continued)

Water retention 37.6 39.7
—33 kPa (%)

Water retention 20.3 23.3
—1,500 kPa (%)

PHuater 7.7 8.1
OC (%) 2.03 1.28
CaCO; (%) 8.5 9.6
CaSOy (%) 0.71 0.00
EC (dS m™) 33.7 9.0
Soluble cations

(mmol L")

Ca 1173 26.8
Mg 1234 177
K 8.1 1.0
Na 190.1 625
SAR (-) 17.3 13.2
ESP (%) 19.6 15.5
Extractable

cations

(cmolckg’])

Ca 62.2 48.9
Mg 19.3 10.7
Na 16.1 8.78
K 6.59 1.27
Exchangeable

cations

(cmolckg’])

K 5.96 1.19
Na 1.43 3.73
CEC (cmolckg™)  33.0 31.7
BS (%) 100 100
Na saturation (%) 4.3 11.8

38.1

22.6

7.9
0.41
1.6
1.09
9.0

24.6
21.8
1.0

62.9
13.1
15.3

104.0
9.9
6.78
0.95

0.89
2.64
27.3
100
9.7

41.9

7.9
0.41
1.9
1.08
10.8

24.8
34.1
1.0

78.9
14.5
16.8

109.
17.1
9.65
1.17

1.09
3.63
30.4
100

11.9

0

41.0 383
224 22.1
7.8 8.0
1.04 0.23
25 15.2
1.13 1.09
9.6 9.0
22.6 25.4
42.6 32.1
0.9 0.8
63.1 55.2
11.1 10.3
13.1 12.2
129.0 112.0
14.8 12.2
5.91 5.83
0.65 0.81
0.59 0.75
1.44 1.79
27.5 23.6
100 100
53 7.6

Paona soil series (Aquic Torriorthents), characteristic
soil profile of lower terraces in the Huasco Valley at Region

IIT of Chile (CIREN 2007)

Depth (cm) 0-23
Genetic horizon Ap
Particle size (mm)
distribution

2-0.05 (%) 50.7
0.05-0.002 (%) 324
<0.002 (%) 16.9
Water retention 22.9
—33 kPa (%)

Water retention 9.9
—1,500 kPa (%)

OC (%) 0.9
PHuwacer 8.2
CaCO; (%) 4.7
EC (dS m™") 16.6

23-45
AC,

75
16.1
6.4
14.4

53

8.1
39
9.2

45-717

AC;

74.6
18.8
6.6

14.2

5.8

8.2
4.8
8.2

77-100
AC,

65.4
28.8
5.8

16.2

6.6

8.2
54
7.4

(continued)

(continued)

Extractable cations
(cmol kg™ 1)

Ca -
Mg -
Na 0.7
K 2.4
CEC (cmolckg™") 13.0
Na saturation (%) 18.5

0.1
1.0
8.9
11.2

0.1
1.1
7.9
13.9

163

0.2
1.5
8.9
16.8

Chanchoquin soil series (Xerollic Camborthids), char-

Depth (cm)

Genetic horizon

Particle size (mm) distribution
2-0.05 (%)

0.05-0.002 (%)

<0.002 (%)

Water retention —33 kPa (%)
Water retention —1,500 kPa (%)
OC (%)

PHyater

CaCO; (%)

EC dS m™")

Extractable cations (cmolckgfl)
Ca

Mg

Na

CEC (cmolckg™)
BS (%)

0-23
Ap
337
39.3
27.1
25.6
16.5
1.2

8.1

14.0
0.6

23.3
2

23-62
B,

39.2
39.8
21.0
21.9
11.8
0.3
8.3
17.1
0.5

acteristic soil profile of intermediate terraces in the Huasco
Valley, Region IIT of Chile (CIREN 2007)

62-105
B,

29.5
52.9
17.6
27.1
12.0
0.3
8.3
13.8
0.5

0.2
0.5
18.9
3

Cavancha soil series (Xerollic Haplargids), characteristic

Depth (cm)

Genetic horizon

Particle size (mm) distribution
2-0.05 (%)

0.05-0.002 (%)

<0.002 (%)

Water retention —33 kPa (%)
Water retention —1,500 kPa (%)

22

P

51.5
37.8
21.2
18.9
9.1

22—
33

48.7
33.0
18.3
17.3
9.5

33-
54

B,

34.7
322
33.1
22.7
15.3

soil profile of highest terraces in the Huasco Valley, Region
III of Chile (CIREN 2007)

54-
72

By

33.8
36.1
30.1
27.1

(continued)
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(continued)

OC (%)

PHwater

CaCO3 (%)

EC (dS m™")
Extractable cations (cmolckgfl)
Ca

Mg

Na

K

CEC (cmolckg™")

1.0 0.4
8.3 8.2
1.2 0.5
1.9 1.1
1.2 1.1
1.3 1.3
13.8 11.6

0.2
8.2
0.4
1.0

0.2
8.3
22.0
1.2

1.2

0.5
10.3

Puclaro soil series (Typic Torrifluvent), a characteristic
poorly developed pedon on the terraces of the Elqui River,
Region IV of Chile (CIREN 2005a)

Depth (cm)

Genetic horizon

Particle size (mm) distribution
2-0.05 (%)

0.05-0.002 (%)

<0.002 (%)

Bulk density (Mg m™>)

Water retention —33 kPa (%)
Water retention —1,500 kPa (%)
OC (%)

PHuater

CaCOs3 (%)

EC (dS m™})

Extractable cations (cmolckgfl)
Ca

Mg

K

Na

CEC (cmolckg™")

BS (%)

0-39

73.1
18.4
8.5
1.3

6.9
0.9
7.9
1.4
1.1

0.5
0.2
13.4

39-100

86.1
10.8
3.1

4.1
1.7
0.2
7.9
0.0
0.5

6.3
0.6
0.1
0.2
7.2
100

Altovalsol soil series (Typic Haplocambid), a more
developed pedon on the terraces of the Elqui River, Region IV

of Chile (CIREN 2005a)

Depth (cm)
Genetic horizon

Particle size (mm) distribution

0-19

Ap

19-36
B,

36-62
B,

(continued)

(continued)

2-0.05 (%)

0.05-0.002 (%)

<0.002 (%)

Bulk density (Mg m )

Water retention —33 kPa (%)
Water retention —1.500 kPa (%)
OC (%)

PHuacer

EC (dS m™Y)

CaCO; (%)

Extractable cations (cmolckg_l)
Ca

Mg

K

Na

CEC (cmolckg™"

BS (%)

49.9
27.6
22.5
1.6
25.6
15.5
1.5
8.1
0.9
0.0

14.8
29
0.7
0.6
19.1
99

48.8
29.2
22.0
1.6
252
18.3
0.7
7.8
0.6
0.0

18.3
43
0.4
0.8
242
98

Appendix

543
14.3
314
1.5
27.3
17.7
0.4
8.1
0.6
0.6

0.4
1.2
20.8

Huatulame soil series (Typic Torriorthent) at the Limar{
Valley, Region IV of Chile (CIREN 2005a)

Depth (cm)

Genetic horizon

Particle size (mm) distribution
2-0.05 (%)

0.05-0.002 (%)

<0.002 (%)

Bulk density (Mg m )

Water retention —33 kPa (%)
Water retention —1,500 kPa (%)
OC (%)

PHayater

EC (dSm™")

CaCO; (%)

Extractable cations (cmolckg")
Ca

MG

K

Na

CEC (cmol kg™

BS (%)

0-16
Ap

522
39.6
8.1
1.66
13.2
6.2
1.16
7.35
1.2
0.0

8.8
2.0
1.8
0.4
13.0
87

16-59
C1

579
27.8
14.3

159
7.4
0.35
7.62
0.3
0.0

22
0.5
1.2
0.3
4.2
84
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Huamalata soil series (Typic Haplocambid) at the Limar{ (continued)

Valley, Region IV of Chile (CIREN 2005a) Ca 5.0 1.5 1.2
Mg 0.9 0.3 0.36
Depth (cm) 0-13 13-27 27-40  40-63 K 0.08 0.03 0.02
Genetic horizon A, By BC C, Na 1.0 0.7 0.6
Particle size (mm) distribution HCO; (mmol .L™") 4.8 2.0 1.5
2-0.05 (%) 554 52.8 66.2 67.7 Cl mmolCLfl) 0.4 0.1 0.1
0.05-0.002 (%) 294 322 25.3 25.5 SO, (mmolCLfl) 09 0.4 0.7
<0.002 (%) 14.8 15.1 8.6 67 Extractable cations (cmolckg™")
Bulk density (Mg m™>) 1.78 1.65 1.57 -
Water retention —33 kPa (%) 13.8 13.0 9.5 8.2 Ca 178 160 232
Water retention —1,500 kPa (%) 9.2 8.2 5.9 5.2 Mg 2.6 2.33 6.41
oC (%) 157 110 o064 046 K 025 013 0.11
PHyater 720 763 781 803 Na 021 023 035
EC (dS m™) 4.9 1.0 0.6 0.5 CEC (cmolckg™") 14.0 17.0 21.3
Soluble cations (mmol L") BS (%) 100 100 100
Ca 42.0 5.4 3.1 2.1
Mg 147 1.7 1.0 0.6 Tuqui soil series (Petrocalcic Calcitorrert) at the Limar{
K L5 0.2 0.1 0.0 Valley, Region IV of Chile (CIREN 2005a).
Na 10.3 2.9 2.3 2.1
HCO; (mmol.L ™) 60 38 12 20 Depth (cm) 0-18 1869  69-85
cl (mmOICLili)] 132 13 05 04 Genetic horizon A, B.s BC
SO4 (mmol L") 41.0 4.8 5.0 2.2
SAR 9 6 16 T Particle size (mm) distribution
Extractable cations (cmolckgfl) 2-0.05 (%) 311 24.0 18.8
Ca 59 135 110 98 0.05-0.002 (%) 230 207 224
M 331 268 232 204 <0.002 (%) 39.3 55.2 58.7
K 0.70 0.31 0.14 0.10 Bulk density (Mg m73) 1.75 1.93 1.91
Na 0.64 0.35 0.32 0.32 Water retention —33 kPa (%) 224 29.4 32.8
CEC (cmolckg™) 19.6 18.7 16.0 14.3 Water retention —1,500 kPa (%) 14.0 16.4 17.9
BS (%) 100 90 86 85 OC (%) 1.80 0.35 0.23
Serén soil serie (Typic Haplargid), a representative PHuater 774 8.00 8.07
pedon of developed soils in the Limarf Valley, Region IV of ~ EC (S m™) 0.9 L1 1.3
Chile (CIREN 2005a) CaCO; (%) 0.7 11.9 10.7
Soluble cations (mmoch’l)
Depth (cm) 0-23 23-60 60-90 Ca 7.0 4.7 3.7
Genetic horizon A, B, B, Mg 1.8 23 2.9
Particle size (mm) distribution (%) K 0.8 0.1 0.1
2-0.05 (%) 60.8 63.3 50.4 Na 1.0 5.3 8.0
0.05-0.002 (%) 26.0 259 22.1 CO; (mmol L") 0.0 0.0 0.0
<0.002 (%) 13.2 10.8 27.5 HCO; (mmol L") 54 1.8 1.6
Bulk density (Mg m™?) 1.66 1.95 1.97 Cl (mmol.L™") 0.7 1.7 1.0
Water retention —33 kPa (%) 16.8 12.5 23.8 SO, (mmol L") 4.1 9.0 11.0
Water retention —1,500 kPa (%) 9.6 7.7 15.1 Extractable cations (cmol.kg™")
OC (%) 1.22 0.35 0.23 Ca 279 30.9 29.9
PHuwater 8.02 8.44 8.27 Mg 4.57 9.35 13.6
EC @S m™") 0.6 0.3 0.2 K 1.83 0.52 0.65
Soluble cations (mmol.L ") Na 0.20 1.14 1.83

(continued) (continued)
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(continued) (continued)
CEC (cmolckg™") 30.2 26.7 29.7 0.05-0.002 (%) 243 242 341 292
BS (%) 100 100 100 <0.002 (%) 84 84 112 9.0
Water retention —33 kPa (%) 16.0 15.0 19.0 17.0
Water retention —1,500 kPa (%) 9.0 9.0 10.0 8.0
Tahuinco soil series (Typic Paleargid), a colluvial soil at  OC (%) 1.3 0.9 1.0 0.6
Choapa Valley, Region IV of Chile (CIREN 2005a) PHyacer 7.6 7.5 7.8 7.8
EC (dSm™") 1.6 1.0 0.6 1.2
Depth (¢cm) 0-12 12-30 30-58 Extractable cations (cmolkg™")
Genetic horizon A, B B Ca 9.2 8.7 11.9 9.8
Particle size (mm) distribution Mg 1.6 1.5 2.0 1.9
2-0.05 (%) 58.3 65.4 46.4 K 0.5 0.4 0.3 0.2
0.05-0.002 (%) 23.4 19.7 20.4 Na 0.2 0.2 0.4 0.4
<0.002 (%) 183 15.0 332 CEC (cmolckg™") 106 100 133 10.9
Bulk density (Mg m™>) 1.50 1.58 1.91 BS (%) 100 100 100 100
Water retention —33 kPa (%) 17.5 11.5 14.5
Water retention —1,500 kPa (%) 10.8 6.8 9.5
OC (%) 25 1.0 04 Pocuro soil series (Fluventic Haploxeroll) at remnant
Soluble cations (mmol.L™") terraces of the Aconcagua Valley. Region V of Chile
Ca 55 2.60 290  (CIREN 1997a)
Mg 2.62 0.84 0.99
K 0.23 0.05 0.05 Depth (cm) 0-18 1848 48-82 82-110 110-130
Na 1.84 1.32 2.13 Genetic horizon A Aj B, B, B;
PHwater 8.05 8.19 8.58 Particle size
EC (dS m™!) 0.9 0.4 05 (mm) distribution
Extractable cations (cmolckg_l) 2-0.05 (%) 40.8 30.9 28.6 17.0 17.0
Ca 16.7 11 195 0.05-0.002 (%) 412 478 51.2 594 51.7
Mg 38 )5 55 <0.002 (%) 18.0 213 20.2 23.6 31.3
K 04 02 03 \_X/sal;elr(lgztczzzl)on 23.0 24.0 24.0 29.0 29.0
Na 0.3 0.2 05 Water retention ~ 13.0 140 140 150 16,0
CO; (mmol L) 0.0 0.0 0.0 —1,500 kPa (%)
HCO; (mmol L™ 5.6 3.6 3.8 OC (%) 1.2 1.0 0.6 0.6 0.5
Cl (mmol L™ 0.4 0.3 0.5 PHuvater 6.6 6.7 6.8 6.8 6.8
SO, (mmol L™h 3.4 0.8 1.1 Extractable
CEC (cmolckg ™) 19.9 163 19.9 cations
BS (%) 100 86 100 (cmolkg )
Ca 12.1 13.9 14.2 17.1 18.1
Mg 2.1 2.1 1.9 2.2 2.1
Hualcapo soil series (Fluventic Haploxeroll) on recent K 03 0.1 0.1 0.1 0.2
terraces of the Aconcagua Valley. Region V of Chile Na 0.3 0.4 0.4 0.4 0.5
(CIREN 1997a) CEC 156 213 19.4 21.9 25.4
(cmolckgfl)
Depth (cm) - 20 4 7 B SR - 82
20 42 7 94
Genetic horizon A B, B, Bs
Particle size (mm) distribution Ocoa soil series (Typic Xerochrept), a colluvial soil at
(%) piedmont positions in the Aconcagua Valley, Region V of
2-0.05 (%) 67.3 674 54.7 61.8 Chile (CIREN 1997a)

(continued)
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Depth (cm) 0-21
Genetic horizon A
Particle size (mm)
distribution

2-0.05 (%) 35.6
0.05-0.002 (%) 42.8
<0.002 (%) 21.6
Water retention 29.0
—33 kPa (%)

Water retention 22.0
—1,500 kPa (%)

OC (%) 2.6
PHuwater 7.3
EC (dS m™") 14
Extractable cations
(cmolckg_l)

Ca 17.2
Mg 3.5
K 0.4
Na 0.4
CEC (cmolckg™") 227
BS (%) 95

Palomar soil series (Typic Medihemist), situated
depressed landscape in the Aconcagua Valley, Region V of

Chile (CIREN 1997a)

Depth (cm)

Genetic horizon

Particle size (mm) distribution
2-0.05 (%)

0.05-0.002 (%)

<0.002 (%)

Water retention —33 kPa (%)
Water retention —1,500 kPa (%)
OC (%)

PHuater

EC (dS m™})

CaCOj3 (%)

Extractable cations (cmolckg’l)
Ca

Mg

K

Na

21-45

419
37.7
20.4
24.0

18.0

2.0
7.5
0.6

16.3
32
04
0.3
21.5
94

0-18
A

7.0
51.6
41.4
76.0
40.0
20.7
7.8
2.8
29.0

0.6
14

45-63
B,

37.2
43.1
19.7
21.0

14.0

1.4
7.8
0.4

13.9
2.6
0.4
0.3
18.1
95

18-44
Ay

8.2
49.2
42.6
70.0
38.0
17.1
7.9
2.0
354

0.1
1.5

63-100
B;

355
44.5
20.0
20.0

13.0

0.5
1.7
0.5

11.2
22
0.3
0.3
15.6
90

44-72

21.0
51.9
27.1
55.0
28.0
8.2
7.4
2.0
0.5

0.2
1.0

in

2.2.1.4 Soils of the Coastal Range

167

A pedon near Taltal (25°S, Region II of Chile) in the
northern Coastal Range (Luzio et al. 2010)

Depth (cm)

Genetic horizon

Particle size (mm) distribution (%)

2-0.05 (%)
0.05-0.002 (%)
<0.002 (%)
0C (%)
PHuater

EC (dS m™Y)
CaCOs (%)

Exchangeable cations (cmolckg”)

Ca

Mg

K

Na

CEC (cmol kg™

0-5

63.4
22.6
14.0
5.1
8.8
54.0
1.1

259
8.9
1.6
4.1
14.9

5-36
&

64.4
18.6
17.0
0.9
8.4
150.0
0.2

4.2
4.6
1.6
3.0
10.9

36-100
G

70.4
13.6
16.0
1.0
8.4
150.0
0.2

8.1
2.8
0.6
2.1
7.8

Mincha soil series (Typic Haplocambid) at the Coastal
Range, Region IV of Chile (CIREN 2005a)

Depth (cm)
Genetic horizon

Particle size (mm)
distribution

2-0.05 (%)

0.05-0.002 (%)

<0.002 (%)

Bulk density (Mg m ™)

Water retention —33 kPa
(%)

Water retention
—1,500 kPa (%)

OC (%)
pralcr

EC (dS m™ 1)
CaCOj5 (%)

Soluble cations
(mmol L™

Ca
Mg

0-8
A

46.6
36.0
17.4
1.43
11.00

8.25

0.79
7.8

0.33
0.50

1.39
0.77

8-28
B,

48.6
34.0
17.4
1.40
11.00

6.43

0.52
7.0

0.31
0.00

1.31
0.70

28-50
B,

22.6
14.0
63.4
1.51
32.50

22.50

0.42
6.6

1.17
0.00

1.25
0.75

50-70
B;

16.6
14.0
69.4
1.54
36.40

24.70

6.4
1.98
0.00

1.28
1.12

(continued)
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(continued)
K
Na
HCO; (mmol L™}
Cl (mmol L™
SO, (mmol L™h
SAR

Extractable cations
(cmol kg™ l)

Ca

Mg

K

Na

CEC (cmolckg™")

0.37
3.63
3.50
1.96
1.12
3.49

3.70
1.70
0.78
0.25
9.24

0.24
2.66
1.75
2.59
1.06
2.65

3.20
1.60
0.66
0.23
8.73

2.2.1.5 Soils of the Coastal Plains

La Compaiiia soil serie (Typic Torripsamment). Stabilised
dune with certain pedogenic development, near to La Serena

city, Region IV of Chile (CIREN 2005a)

Depth (cm) 0-12
Genetic A,
horizon

Particle size

(mm)

distribution

2-0.05 (%) 85.7
0.05-0.002 10.3
(%)

<0.002 (%) 4.0
Bulk density 1.63
(Mg m~?)

Water 4.0
retention —

33 kPa (%)

Water 2.1
retention —

1,500 kPa (%)

OC (%) 0.2
PHuater 6.3
EC@Sm™) 08
Extractable

cations

(cmolckg’l)

Ca 1.1
Mg 0.6
K 0.5
Na 0.2
CEC 44
(cmolckg’l)

BS (%) 55

12-30
G

91.5
5.4

3.1
1.69

32

2.0

0.2
6.7
0.4

0.8
0.8
0.4
0.1
3.8

55

30-50
&

89.2
7.4

3.4
1.59

29

2.0

0.1
6.6
0.5

0.8
0.8
0.4
0.1
3.6

58

50-80
G

92.1
53

2.6
1.75

2.9

22

0.0
6.9
0.5

0.6
0.9
0.2
0.2
2.6

73

0.31
10.10
0.50
9.45
3.41
10.10

7.10
8.90
1.54
3.23
24.60

80-105
G

93.8
3.6

2.6
1.83

9.2

6.8

0.0
6.9
0.5

1.7
3.7
0.5
0.7
8.2

80

0.40
12.80
0.25
13.30
10.50
11.68

8.70
9.00
1.94
4.48
23.90

105-120
Cs

84.2
4.1

11.7
1.96

9.5

6.3

0.0
7.2
0.5

1.6
3.7
0.5
0.6
8.9

72

Appendix

Indurate soils on marine terraces (Calcid Petrocalcid),
Region IV of Chile (CIREN 2005a)

Depth (cm)

Genetic horizon

Particle size (mm) distribution
2-0.05 (%)

0.05-0.002 (%)

<0.002 (%)

Bulk density (Mg m ™)

Water retention —33 kPa (%)
Water retention —1,500 kPa (%
OC (%)

PH.yater

EC (dSm™")

CaCO; (%)

Extractable cations (cmolckg_l)
Ca

Mg

Na
CEC (cmol kg™

)

0-15
Ap
50.4
30.8
18.8
1.39
23.0
18.3
1.5

8.1

0.9

13.0

2.8
0.5
23.2

15-32

514
322
16.4
1.42
23.0
14.7
0.9

8.1

0.9

15.6

1.7
0.6
19.2

32-55

43.8
345
21.7

255
19.5
0.5
8.0
0.9
325

0.6
0.7
16.1

Huentelauquén soil series (Typic Natrargid) on marine
terraces at Region IV of Chile (CIREN 2005a)

Depth (cm) 0-7
Genetic horizon A
Particle size (mm)
distribution

2-0.05 (%) 26.0
0.05-0.002 (%) 60.0
<0.002 (%) 14.0
Bulk density 1.20
(Mg m™)

Water retention 11.00
—33 kPa (%)

Water retention 6.43
—1,500 kPa (%)

OC (%) 0.75
pralcr 7‘5
EC (dS m™") 3.08
CaCOs; (%) 0.5
Soluble cations

(mmol L")

Ca 6.35

7-25
Ay

24.0
60.0
16.0
1.35

10.80

6.08

0.60
7.5
3.03
0.5

4.43

25-52
By

12.0
22.0
66.0
1.42

33.20

24.40

0.28
8.4
5.29
24

2.74

52-81
Be

24.0
18.0
58.0
1.48

30.00

22.30

83
6.45
15.5

3.06

81-123
B

14.0
22.0
64.0
1.50

29.30

20.00

8.4
5.28
20.9

2.18

(continued)
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(continued)

Mg

K

Na

HCO; (mmol L™
Cl (mmol .L™h)
SO, (mmol L™h

Extractable cations
(cmol kg™ l)

Ca

Mg

K

Na

SAR

CEC (cmolckg™")
BS (%)

4.39
1.45
18.70
1.00
27.10
3.04

2.30
0.92
0.97
1.19
8.07
7.64

3.60
0.45
20.90
1.25
28.20
2.04

2.40
1.50
0.66
1.55
10.43
7.83
78

3.95
0.56
46.50
4.00
46.30
6.64

5.60
10.20
241
9.71
2542
229
100

5.21
0.68
58.30
4.25
55.80
8.82

20.00
9.90
1.99
10.00
28.67
21.8
100

3.44
0.54
46.30
3.75
47.00
8.40

19.50
9.00
1.75
9.56
27.62
20.9
100

Tabolango soil series (Typic Palexeralf) on marine ter-
races at Region V of Chile (CIREN 1997a)

Depth (cm)

Genetic horizon

Particle size (mm) distribution

2-0.05 (%)
0.05-0.002 (%)
<0.002 (%)

Water retention —33 kPa (%)

Water retention —1,500 kPa (%)

OC (%)
prater
EC (dS m™})

Extractable cations (cmolckgfl)

Ca

Mg

K

Na

CEC (cmolckg™)
Na saturation (%)

BS (%)

0-17
A

58.5
31.7
9.8
16.0
6.0
0.6
5.6

0.9
0.7
0.4
0.2
6.8

32

2.2.1.6 Soils of the serranias
El Tambo soil series (Typic Haplocambid) at the serranias,
Region IV of Chile (CIREN 2005a)

17-44
By

24.6
19.9
55.5
36.0
29.0
0.5

6.3

12.5
10.6
0.4
4.1
322

86

44-59

17.7
28.3
54.0
43.0
29.0
0.2
8.0
4.7

0.4
8.6
32.7
6.0

Depth (cm)
Genetic horizon

Particle size (mm)
distribution

2-0.05 (%)
0.05-0.002 (%)
<0.002 (%)

Bulk density (Mg m™>)

Water retention
—33 kPa (%)

Water retention
—1,500 kPa (%)

Water saturation (%)

OC (%)
praler
EC (dS m™ )

Soluble cations
(mmol L™

Ca

Mg

K

Na

CO; (mmol.L™h
HCO; (mmol L™
Cl (mmol L™
SO, (mmol.L™h

Extractable cations
(cmol kg™ b

Ca

Mg

K

Na

CEC (cmol kg™
BS (%)

0-11

55.8
29.4
14.8
1.26
22.7

12.6

43
1.67
7.20
49

42.0
14.7
1.5
10.3
0.0
6.0
13.2
21.0

15.9
3.31
0.70
0.64
19.6
100

11-21

52.8
32.2
15.1
1.30
20.6

11.4

41
1.10
7.63
1.0

54
1.7
0.2
2.9
0.0
3.8
1.5
1.8

13.5
2.68
0.31
0.35
18.7
90

169
21-32  32-80
B, BC
66.1 67.7
2533 255
8.6 6.7
1.15 1.20
1.8 9.1
6.5 5.0
36 36
0.64 046
7.81 8.03
0.6 0.5
3.1 2.1
1.0 0.6
0.1 0.0
23 2.1
0.0 0.0
1.2 2.0
0.5 0.4
22 1.4
11.0 98
232 2.04
0.14 0.0
032 032
16.0 14.3
86 85

Combarbali soil series (Typic Haplargid), inner sector in
the Region IV of Chile (CIREN 2005a)

Depth (cm)

Genetic horizon

Particle size (mm) distribution

2-0.05 (%)
0.05-0.002 (%)
<0.002 (%)

0-25
AP

326
24.0
43.4

25-45

23.9
25.0
51.1

45-90
Be

18.0
253
56.7

(continued)
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(continued)

Bulk density (Mg m™>)
Water retention —33 kPa (%)
Water retention —1,500 kPa (%)
Water saturation (%)

OC (%)

PHyacer

EC dSm™")

CaCOj3 (%)

Soluble cations (mmoch_l)
Ca

Mg

K

Na

CO; (mmol L")

HCO; (mmol L™

Cl (mmol .L™Y)

SO, (mmol.L™h

Extractable cations (cmolckg_l)
Ca

Mg

K

Na

CEC (cmolckgfl)

BS (%)

Marquesa soil series (Typic Haplocalcid), soil over cal-
careous materials in the serranias, Region IV of Chile

(CIREN 2005a)

Depth (cm)

Genetic horizon

Particle size (mm) distribution
2-0.05 (%)

0.05-0.002 (%)

<0.002 (%)

Water retention —33 kPa (%)
Water retention —1,500 kPa (%)
OC (%)

PHuvater

EC (dS m™)

CaCOs3 (%)

Extractable cations (cmolckgfl)
Ca

Mg

K

Na

CEC (cmolckg™)

1.76
33.1
17.9
68
1.51
7.51
1.1
0.9

8.7
1.7
0.5
1.4
0.0
5.6
3.0
2.3

329
5.11
1.32
0.30
38.7
100

0-32
A

31.6
54.1
14.3
26.7
15.5
0.8
8.0
1.1
0.9

0.2
0.6
15.2

1.95
37.1
26.8
71
0.75
7.93
0.4
1.8

2.7
0.6
0.1
1.5
0.0
2.0
0.1
1.9

42.4
7.71
0.85
0.53
43.0
100

1.95
40.2
26.5
78
0.46
8.09
0.5
33

1.7
0.5
0.1
33
0.0
2.0
0.3
2.8

26.0
4.61
0.31
0.74
47.0
67

32-100
Ck

243
46.4
29.3
19.7
11.5
0.2
8.3
24
335

0.1
1.7
14.8

Appendix

2.2.2 Soils of the Mediterranean Zone

2.2.2.1

Soils of the Andean Mountains

Los Nevados soil association profile (Acrudoxic Haplud-
and), Region IX of Chile (CIREN 2002)

Depth (cm)

Genetic horizon

Particle size (mm) distribution
2-0.05 (%)

0.05-0.002 (%)

<0.002 (%)

Water retention —33 kPa (%)
Water retention —1,500 kPa (%)
OC (%)

PHuacer

Exchangeable cations
(cmol kg™ h

Ca

Mg

Na

K

CEC (cmolckg™)
ECEC (cmol.kg™)
P retention (%)
Aloy + YFeqy (%)
BS (%)

0-20
A

62.1
25.2
12.6
34.6
31.2
9.28
59

0.65
0.25
0.11
0.08
26.9
1.51
97
2.31
4

20-42
AC,

56.6
36.0
73

30.6
21.6
4.19
6.1

0.29
0.10
0.03
0.04
22.1
0.46
100

4.11
2

42-80
AC,

71.6
21.0
7.4

24.8
16.3
1.55
6.1

0.24
0.06
0.01
0.02
10.2
0.33
97
3.31
3

>80

84.3
15.0
0.7
18.2
8.5
0.30
6.1

0.24
0.05
0.01
0.02
6.2
0.32
81
2.60
5

Los Riscos soil series (Typic Hydrudand), Region XIV

of Chile (CIREN 2003)

Depth (cm) 0-9
Genetic horizon A,

Particle size (mm)
distribution

2-0.05(%) 83.2

0.05-0.002(%) 7.3
<0.002(%) 9.5

Bulk density 0.53
(Mg m™)

Water retention 56.4
—33 kPa (%)

Water retention 56.2
—1,500 kPa (%)

OC (%) 12.6

praler 5'6

Exchangeable cations
(cmolckg™")

Ca 241

9-22
Ay

79.2
9.3

11.5
0.86

32.2

26.3

6.0
59

0.39

22-40

93.2
1.3
55
0.48

28.8

4.2
6.1

0.47

40-65

93.2
1.3
5.5
0.41

24.8

24.0

3.7
6.2

0.71

65-100
BC

89.2
33
75
0.44

30.4

2.7
6.3

1.00

(continued)
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(continued) (continued)
Mg 090 016 020 025 032 Water retention —33 kPa (%) 350 350 340  46.0
Na 022 009 010 006 005 Water retention 180 170 200 300
K 026 006 003 003 003 —1.500 kPa (%)
Al 010 003 001 001 000 0C (%) 52 31 19 11
CEC (cmolkg™") 770 531 507 491 475 PHuvarer 60 62 6l 6.0
ECEC (cmolkg™) 389 073 081 106 140 Exchangeable cations
(cmolckg™ )
P retention (% 9 99 99 99 99
retention (%) Ca 102 79 54 -
Alge + YiFeq, (% 576 729 886 797 932
ox F 72Feox (%) Mg 112 20 -
BS (%) 5 1 2 2 3
Na 01 0.1 0.3 -
2.2.2.2 Soils of the Pre-Andean Mountains K L5 1.2 1.0 -
Challay soil association (Lithic Haploxeroll), Metropolitan ~ CEC (cmolckg™") 31,1 258 28.0 -
Region of Chile (CIREN 1997a, Valle 2012) P retention (%) 90.0 92.0 93.0 85.0
Alge + YiFeoy (%) 173 245 265 -
Depth (cm) 0-16 16-42
R BS (%) 41 40 31 -
Genetic horizon A B,

Particle size (mm) distribution

2-0.05 (%) 43.7 36.3
0.05-0.002 (%) 38.1 37.4 o ) )
Choshuenco soil series (Andic Dystrudept), Region X of
<0.002 (%) 18.2 26.3 .
Chile (CIREN 2003)
Bulk density (Mg m ) 1.40 1.44
Water retention —33 kPa (%) 23.6 25.1
Water retention —1,500 kPa (%) 11.1 12.5 Depth (cm) 029 2954 4%
oC (%) 1.79 0.77 Genetic horizon Al Bwl sz
PHuater 568 5.76 Particle size (mm) distribution
Exchangeable cations (cmolckg_l) 2-0.05 (%) 73.0 66.4 62.8
Ca .62 1747 0.05-0.002 (%) 188 223 214
1\/[g 1.46 3.22 <0.002 (%) 8.2 11.3 15.8
Na 0.15 037 Bulk density (Mg m ™) 093 091 0.89
K 0.17 0.11 Water retention —33 kPa (%) 239 27.4 32.6
Al 0.46 0.79 Water retention —1,500 kPa (%) 16.1 16.0 17.8
CEC (cmolckg™) 16.17 268  OC %) 438 344 412
BS (%) 64 93 pralcr 5.6 5.7 5.6
Exchangeable cations (cmolckgfl)
Ca 2.39 1.43 1.22
Bramadero soil series (Humic Haploxerand), Region Mg 045 047 0.39
VIII of Chile (CIREN 1997b, Stolpe et al. 2008) Na 0.10 0.06 0.06
K 0.10 0.07 0.05
Depth (cm) 0-17 1748 4882 s82-120 Al 016 007 0.05
Genetic horizon Al A2 AB B CEC (cmolckgfl) 25.0 26.9 29.2
Particle size (mm) ECEC (cmolkg™") 320 210 1.77
distribution P retention (%) 63.0 87.0 92.0
2-0.05 (%) 408 482 416 423 Algy + YiFeqy (%) 1.07 1.98 2.41
0.05-0.002 (%) 345 295 36.9 323 BS (%) 12 8 6
<0.002 (%) 24.7 22.3 21.5 254
Bulk density (Mg m™>) 0.95  0.99 1.01 1.08
(continued) Cunco soil series (Acrudoxic Hapludand), Region IX of

Chile (CIREN 2002)
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Depth (cm) 0-19
Genetic horizon Ap
Particle size (mm)
distribution

2-0.05 (%) 52.7
0.05-0.002 (%) 31.6
<0.002 (%) 15.7
Bulk density 1.05
(Mg m™)

Water retention — 26.5
33 kPa (%)

Water retention — 12.4
1,500 kPa (%)

OC (%) 3.29
PHuwacer 6.0
Exchangeable

cations

(cmol kg™

Ca 3.96
Mg 1.52
Na 0.09
K 0.08
CEC (cmolckg™") 215
ECEC (cmolckg™)  5.65
P retention (%) 76.0
Alyx + VoFeox (%)  2.27
BS (%) 26

19-30
2Bwl

32.0
43.6
24.4
0.81

41.0

28.4

3.26
6.3

1.70
1.23
0.06
0.04
41.8
3.03
99.0
4.28
7

30-59
3BWZ

33.9
39.9
26.2
0.73

50.8

28.5

5.86
5.4

0.90
0.25
0.07
0.04
429
1.31
98.0
3.82
3

59-86
3Bw3

40.4
39.1
20.5
0.78

47.2

27.1

5.78
5.9

0.93
0.32
0.08
0.02
37.0
1.38
96.0
3.27
4

86-100
3BC

23.1
44.6
323
0.67

56.3

43.8

2.67
6.0

0.56
0.26
0.06
0.01
39.7
0.89
99.0
3.53
2

Antuco soil series (Humic Vitrixerand), Region VIII of

Chile (CIREN 1999)

Depth (cm)
Genetic horizon

Particle size (mm)
distribution

2-0.05 (%)

0.05-0.002 (%)

<0.002 (%)

Bulk density (Mg m™>)
Water retention —33 kPa (%)

Water retention
—1,500 kPa (%)

OC (%)
prater

0-15
A

69.7
27.7
2.6
1.38
11.9
5.8

247
5.8

15-35
Ar

91.8
8.0
0.2
1.59
8.8
4.7

0.88
6.0

3545  45-75
AC C,;
98.0 98.9
1.8 1.0
0.2 0.1
1.67 1.62
5.8 5.8
2.3 23
0.32 0.16
6.3 6.3
(continued)

(continued)

Exchangeable cations
(cmol kg™ h

Ca

Mg

Na

K

Al

CEC (cmolkg™")
ECEC (cmolckg™h)

Glass fraction
(0.02-2 mm, %)

P retention (%)
Alox + V2Feox (%)
BS (%)

Depth (cm) 0—
16

Genetic horizon A

Particle size

(mm)

distribution

2-0.5 (%) 42.0
0.5-0.002 (%) 31.7
<0.002 (%) 27.3
Bulk density 1.5
(Mg m™)

Water retention 21.0
—33 kPa (%)

Water retention 13.0
—1,500 kPa (%)

OC (%) 1.5
CaCO; (%) 2.7
EC (dS m™") 0.7
PHyater 8.0
Exchangeable

cations

(cmolckg_l)

Ca -
Mg -
Na 0.2
K 2.2
CEC 17.9
(cmolckg_l)

BS (%) -

16—
33

Az

38.0
39.7
223
1.6

22.0

14.0

1.2
2.3
0.5
8.0

0.3
0.5
18.1

1.28
0.15
0.03
0.13
0.03
7.75
1.62
68.0

35
0.80
21

33—
50

B,

25.8
40.6
33.6

1.7

24.0

16.0

1.2
0.0
0.4
7.8

21.3
2.3
0.5
0.6

30.5

81

0.61
0.11
0.01
0.06
0.07
3.17
0.86
40.0

43
1.06
25

50-
74

B,

333
349
31.8

1.9

23.0

16.0

0.8
0.0
0.4
7.7

19.5
2.1
0.7
0.6

28.7

80

0.64
0.11
0.00
0.03
0.00
3.45
0.78
34.0

22
0.62
23

74-
92

G

40.3
31.9
27.8

1.9

27.0

18.0

0.4
0.0
0.5
7.7

19.0
22
0.8
0.5

26.4

85

Appendix

0.49
0.09
0.01
0.03
0.00
1.49
0.61
32.0

18
0.56
41

2.2.2.3 Soils of the Longitudinal Central Valley
Maipo soil series (Fluventic Haploxeroll) at Metropolitan
Region of Chile (CIREN 1996a)

92—
120

G

45.8
31.6
22.6

1.8

22.0

13.0

0.3
0.0
0.8
7.6

20.0
2.1
0.9
0.5

26.3

89
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Agua del Gato soil series (Petrocalcic Calciaquoll) at
Metropolitan Region of Chile (CIREN 1996a)

Depth (cm)
Genetic horizon

Particle size (mm)
distribution

2-0.05 (%)

0.05-0.002 (%)

<0.002 (%)

Bulk density (Mg m™>)
Water retention —33 kPa (%)

Water retention —1,500 kPa
(%)

0C (%)
PHyater

EC (dS m™")
CaCOs; (%)

Exchangeable cations
(cmol kg™ b

Ca

Mg

Na

K

CEC (cmolckg™")

0-19

Ap

14.1
55.4
30.5
1.30
35.0
26.0

33
7.8
0.8
1.4

1.5
0.8
42.0

19-46
Ay

11.1
49.9
39.0
0.77
38.0
30.0

2.6
7.5
1.3
0.2

2.5
0.7
50.9

46-70
AC

17.1
46.9
36.0
0.98
36.0
28.0

1.1
7.5
1.4
0.3

40.9

70-85
2Ckm

35.6
41.9
225
1.61
26.0
18.0

0.4
8.0
1.7
36.9

1.5
0.2
20.5

Quillayes soil series (Aquic Haploxerept), Region VII of

Chile (CIREN 1997b)

Depth (cm)
Genetic horizon

Particle size (mm)
distribution

2-0.05 (%)

0.05-0.002 (%)

<0.002 (%)

Water retention —33 kPa (%)

Water retention
—1,500 kPa (%)

OC (%)
prater

Exchangeable cations
(cmol kg™ D)

Ca

Mg

Na

K

CEC (cmolckg™)
BS (%)

0-12
A

59.3
28.0
12.7
13.0
5.0

0.6
6.2

1.7
0.5
0.1
0.2
39
64

12-23
Ay

50.9
29.1
20.0
17.0
9.0

0.6
6.3

3.0
1.1
0.1
0.1
6.4
67

23-29

45.1
28.7
26.2
21.0
12.0

0.4
6.4

4.0
1.8
0.2
0.2
9.6
65

29-45

46.7
25.7
27.6
23.0
14.0

0.4
6.2

4.2
2.0
0.2
0.3
11.0
61

173

Talca soil series (Ultic Haploxeralf) at Region VII of

Chile (CIREN 1997b)

Depth (cm)

Genetic horizon

Particle size (mm) distribution
2-0.05 (%)

0.05-0.002 (%)

<0.002 (%)

Bulk density (Mg m™>)

Water retention —33 kPa (%)

Water retention —1,500 kPa (%)

OC (%)
pralcr

Exchangeable cations (cmolckgfl)

Ca

Mg

Na

K

CEC (cmolckg ™)
BS (%)

0-16

P

36.7
374
259
1.7
20.0
11.0
1.2
5.8

4.0

0.1
0.4
10.4
55

16-70
B,

34.1
21.7
45.2
1.5
25.0
20.0
0.3
6.4

52
23
0.2
0.2
16.3
48

70-100
B,

55.6
232
21.2
1.6
22.0
15.0
0.2
6.6

5.0
23
0.3
0.2
14.4
53

Metrenco soil series (Typic Paleudult), Region IX of

Chile (CIREN 2002)

Depth (cm) 0-13
Genetic horizon A
Particle size (mm)
distribution

2-0.05 (%) 11.9
0.05-0.002 (%) 58.0
<0.002 (%) 30.1
Bulk density 0.98
(Mg m™)

Water retention 29.4
—33 kPa (%)

Water retention 22.8
—1,500 kPa (%)

OC (%) 1.94
PHwater 5.3
Exchangeable

cations

(cmolckg_l)

Ca 3.73
Mg 1.77
Na 0.49
K 0.06
CEC (cmol kg™ 18.3

13-43

11.5
35.1
534
1.07

26.2

0.45
54

4.62
2.48
0.16
0.09
15.8

43-66

14.2
37.8
48.0
0.96

34.7

26.6

0.28
5.6

4.07
2.59
0.05
0.12
17.3

66-85

13.7
359
50.3

345

26.1

0.36
5.4

4.06
2.62
0.07
0.11
13.1

85-120
Bu

16.3
38.2
45.5
1.13

32.7

25.1

0.33
5.5

3.89
2.50
0.08
0.09
16.7

(continued)
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(continued) Water retention —1,500 kPa 360 366 31.7 335 33.1
ECEC (cmolkg™) 630 735 685 691  6.60 (%)
P retention (%) 57.0 55.0 55.0 53.0 53.0 OC (%) 10.73  3.62 231 1.88 1.80
Al + YFe, (%) 079 074 067 059  0.58 PHaater 5.8 62 59 59 59
BS (%) 33 46 40 52 35 Exchangeable cations
(cmolckg_l)
Ca 2.68 034 023 0.28 0.20
Mg 1.10 021 021 025 0.18

Nueva Imperial soil series (Typic Paleudult), Region IX

of Chile (CIREN 2002) Na 0.15 0.10 0.06 0.07 0.10
K 0.14 0.09 0.13 0.11 0.09
CEC (cmolckg™") 405 287 237 269 245
Depth (cm) 0-11 11-25 25-55 |

R ECEC (cmol.kg™") 429 074 064 073 0.0

Genetic horizon A, B, B,
- - S P retention (%) 98 100 100 100 100

Particle size (mm) distribution

Alyy + Y2Fey (%) 2.99 397 327 399 392
2-0.05 (%) 11.1 8.7 14.7

BS (%) 10 3 3 3 2
0.05-0.002 (%) 45.3 34.3 31.6
<0.002 (%) 43.6 57.1 53.7
Bulk density (Mg m ) 1.03 1.11 1.02
Water retention —33 kPa (%) 18.0 359 390 Corte Alto soil series (Typic Hapludand), Region X of

- Chile (CIREN 2003)

Water retention —1,500 kPa (%) 29.4 29.9 32.0
OC (%) 471 2.61 1.79

Depth (cm) 0-18  18-47 47-77 77-122  122-170  170-194
PHuater 5.7 6.4 6.6 - -

Genetic horizon A B B> 2C, 2C, 3C;
Exchangeable cations (cmolckg™") Particle size
Ca 8.06 9.95 11.07 (mm)

distribution
Mg 2.12 2.48 3.05 2-0.05 (%) 204 29.1 49.5 80.2 68.9 535
Na 0.22 0.37 0.64 0.05-0.002 (%) 338 415 38.6 18.1 30.6 31.0
K 0.09 0.04 0.04 <0.002 (%) 458 294 11.9 1.7 0.5 15.5
CEC (cmol, kgil) 33.0 347 30.0 Bulk density 0.86 0.88 0.93 0.85 0.66 0.76

¢ : : i ‘ (Mg m™?)

ECEC (cmolckg ™) 10.66  12.90 1481 \yaerretention 417 427 457 553 756 61.1
Al + YoFeoy (%) 1.66 1.41 1.12 —33 kPa (%)

Water retention 28.7 244 24.6 223 32.5 26.8
BS (%) 32 37 49 ~1,500 kPa (%)

OC (%) 676 126 0.84 0.88 0.43 0.50

Toltén soil series (Acrudoxic Hapludand), Region IX of  pHuuer 56 53 5.8 6.2 6.2 6.3

Chile (CIREN 2002) Exchangeable

cations

(cmolckg’l)

Ca 4 3.1 4.8 2.0 1.7 6.0
Depth (cm) 020 2040 40-70 70-100  100-120 ! ?

: Mg 24 1.0 12 0.4 0.2 1.6
Ger.]etlc A B, B, B, By Na 0.1 0.2 0.7 0.3 0.2 1.8
horizon

g . K 1.6 12 0.1 0.1 0.2 0.2
Particle size Al 07 L1 0.2 0.1 0.1 02
(mm)
distribution CEC 468 342 32.9 29.5 337 30.9

(cmolckg™")
2-0.05 (%) 187 139 97 15.0 20.4 ECEC 42 66 70 29 24 08
0.05-0.002 (%) 500 584 484 564 545 (emolckg ™)

P ion (% 89.0 6.0 0 99.0 9.0 91.0
<0.002 (%) 312 278 419 285 250 retention (%) 890 9 % i i

Aly, + YiFeoy 1.9 22 2.15 53 7.0 2.1
Bulk density 0.61 0.65 0.93 0.86 0.90 (%)

-3

(Mg m™) BS (%) 34 24 32 14 11 37
Water retention  57.3 52.4 42.4 40.3 44 .4
—33 kPa (%)

(continued)
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Maullin soil series (Hydric Endoaquand), Region X of (continued)

Chile (CIREN 2003) 0C (%) 099 0.1 0.16 0.24 0.11 0.07
PHuyater 6.2 6.4 6.4 6.3 6.4 6.4
Depth (cm) 0-13  13-30 30-52 5290 90-112
Exchangeable
Genetic horizon A, A, BA B, Bgs cations
—1
Particle size (mm) (emolcke ™)
distribution Ca 1.84 085 0.76 0.93 1.18 1.15
2-0.05 (%) 789 848 88.9 73.2 81.2 Mg 035 015 026 038 056 0.87
0.05-0.002 (%) 104 44 a4 173 93 Na 0.03  0.03 0.02 0.03 0.04 0.04
0,002 (%) 08 108 68 05 05 K 013 0.05 0.10 0.14 0.17 0.15
CEC 398 33 23 1.91 456 2.6
Bulk density 054 060 057 052 106 (emolkg™)
Mg m™) :
ECEC 235  1.08 1.15 1.48 1.95 221
Water retention — 60.5 344 38.8 27.5 26.8 (cmol.kg™)
33 kPa (%) P retention 14 13 12 12 18 5
Water retention — 47.9 31.1 34.1 19.5 21.0 (%)
1,500 kPa (%) BS (%) 59 33 50 78 43 85
OC (%) 18.9 13.3 8.0 3.0 53
PHyater 49 53 5.4 5.5 5.5
E"t‘?hangeable 2.2.2.4 Soils of the Coastal Range
cations , . . . .
(cmol kg ™) Lo Vasquez soil series (Ultic Haploxeralf), Region V of
Ca 040 019 012 010 017 Chile (CIREN 1997a)
Mg 0.26 0.13 0.10 0.03 0.05
Na 017 010 010 007 010 Depth (cm) 0-18 18-32 32-43 43-57 57-78
K 026 015 008 003 002 Genetic horizon A Bu Bo Ba Ba
1 Particle size (mm)
CEC (cmolckg )1 59.5  53.1 629 387 410 distribution
ECEC (cmolckg™ ') 3.30 1.40 0.56 0.24 0.35 2-0.05 (%) 553 46.9 481 568 553
P retention (%) 970 990 990 990 990 0.05-0.002 (%) 294 247 211 140 275
1
Alyy + Y2Fey, (%) 1.54 2.77 6.48 4.44 6.80 <0.002 (%) 14.8 284 308 299 172
BS (%) 2 ! L ! L Bulk density 1.6 1.8 1.8 1.8 1.8
(Mg m™)
. . . . Water retention 21.0 24.0 22.0 22.0 20.0
. IIIArefnzljlﬁ'sl Soéll l;férll\;:sl (Dystric Xeropsamment), Region — _33°p. (%)
of Chile ( 999) Water retention 90 90 120 120 110
—1,500 kPa (%)
Depth -1 17— = - 1 100-1
epth (cm) 0-17 17-36  36-56 56-80 80-100 100-150 -~ %) 0 03 . 02 02
Genetic A, C, C, Cs Cy Cs
horizon PHyater 6.6 6.7 6.7 6.7 6.7
Particle size Exchangeable
(mm) cations
distribution (cmol kg™
2-0.05 (%) 956 1000  99.6 99.4 99.3 98.6 Ca 8.5 11.9 10.6 13.8 14.8
0.05-0.002 44 0.0 0.4 0.6 0.7 1.4 Mg 23 3.4 33 4.9 5.3
(%)
<0.002 (%) 0.0 0.0 0.0 0.0 0.0 0.0 Na 0.1 0.2 0.3 0.3 04
Bulk density 153 153 1.51 1.52 1.62 1.69 K 0.1 02 02 02 0.1
(Mg m™?) CEC (cmolkg™") 138 216 224 23.9 24.8
Water 6.8 4.1 3.7 2.9 35 34 BS (%) 80 73 64 80 83

retention —
33 kPa (%)
Water 29 2.1 2.1 2.6 2.6 2.3
T;%n(;liga_ Correltde soil series (Andic Haplohumult), Region IX of

(%) Chile (CIREN 2002)

(continued)
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Depth (cm) 0-7 7-28  28-64 6498 98-130  (continued)
Genetic horizon A A, By B Bs PHyacer 5.5 5.7 5.9 5.8
Particle size (mm) Exchangeable
distribution cations 1
(cmol kg™ )
2-0.05 (%) 187 195 108 99 12.2
Ca 2.19 1.53 1.87 2.04
0.05-0.002 (%) 372 428 407 44.0 40.9
Mg 1.18 0.98 121 1.24
<0.002 (%) 441 376 485 46.1 47.0
: Na 0.11 0.10 0.10 0.11
Bulk density 067 084 0.69 0.71 0.79
(Mg m—) K 0.32 0.19 0.15 0.12
Water retention 569 620 479 41.2 377 CEC (cmolckg™") 153 13.9 12.0 17.6
—33 kPa (%) ECEC (cmolckg™") 4.06 3.63 3.69 3.66
Water retention 389 39.8 34.4 28.7 272 P retention (%) 47.0 50.0 52.0 50.0
1,500 kPa (%) Aloy + YiFeqy (%) 0.51 0.40 0.36 032
OC (%) 1199 830 1.86 1.32 1.12 BS (%) > -0 I 20
PHyacer 5.6 49 5.2 5.4 52
Exchangeable
cations
(cmolckg")
Ca .60  0.14  0.13 0.21 0.33 Hueiii soil series (Andic Dystrudept), Region X of Chile
Mg 053 005 003 003 005 (CIREN 2003)
Na 016 010  0.05 0.07 0.08 Depth (cm) 0-14 14-34 34-72 72-120
K 0.15 0.07  0.03 0.03 0.02 Genetic horizon Ay B 2C, 2C,
Al 0.70 048  0.01 0.01 0.00 Particle size (mm)
CEC (cmolckg™) 366 322 133 18.2 17.2 distribution
ECEC (cmolkg™") 3.14 084 025 0.35 0.48 2-0.05 (%) 56.9 62.9 74.9 74.9
P retention (%) 960 97.0 920 94.0 89.0 0.05-0.002 (%) 23.6 19.6 13.6 13.6
Algy + YFeo (%) 196 231 140 1.46 1.17 <0.002 (%) 19.4 174 114 11.4
BS (%) 7 1 2 2 3 Bulk density (Mg 0.88 0.96 1.31 1.36
m73)
Water retention — 30.5 259 12.7 11.1
o o BkPa(R)
Los C.oplhues soil series (Oxiaquic Dystrudept), Region Water retention — 75 )13 g1 6.4
IX of Chile (CIREN 2002) 1,500 kPa (%)
Depth (cm) 0-19 1948 4884 84120 € 616 3.60 0.93 0.47
Genetic horizon A, B, B, B; PHyarer 327 336 327 323
Particle size (mm) Extc.:hangeable
distribution cations
(cmolckg™ )
2-0.05 (%) 37.5 29.6 26.6 28.3 Ca 024 ol 012 013
0.05-0.002 (%) 35.3 273 228 26.5 Mg 0.23 0.10 0.05 0.05
<0.002 (%) 27.3 43.1 50.7 452 Na 0 0.20 o1l 0.09
Bulk density 1.44 1.36 1.31 1.36 K 017 0.08 0.04 0.05
Mg m™) -
Water retention 24.5 21.4 23.5 24.9 CEC (cmolckg™") 39.9 40.0 125 21
—33 kPa (%) ECEC (cmolckg™h) 2.48 1.74 1.40 1.25
Water retention 11.3 13.3 15.6 16.0 P retention (%) 87.0 87.0 45.0 34.0
— 1,500 kPa (%) Aloy + ViFeoy (%) 1.37 1.66 0.52 0.36
OC (%) 2.34 0.83 0.59 0.46 BS (%) ) | 3 4

(continued)
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2.2.3 Soils of the Rainy and Patagonian zone (continued)

Exchangeable
2.2.3.1 Soils of the West of North Patagonia cations
Matanzas soil series (Oxic Haplustoll), Region VI of Chile = (¢m0lkg )
(CIREN 1996b) Ca 17.72 1337 1096 439 7.05 8.16
Mg 348 220 207 111 220 283
Depth (cm) 0-20 20-64 64-95 Na 0.07 0.15 0.13 0.07 0.13 0.23
Genetic horizon A B, B, K 094 043 035 0.5 023 038
Particle size (mm) distribution CEC (Cmolckgil) 52.2 432 37.3 18.1 36.5 443
2-0.05 (%) 474 39.5 375 ECEC (cmolkg™) 222 162 135 57 96 116
0.05-0.002 (%) 374 43.0 44.4 P retention (%) 81 88 87 59 90 96
<0.002 (%) 152 175 18.1 Aly + ViFeo (%) 201 261 318 154 366 457
0C (%) 29 15 04 BS (%) 43 37 36 32 2 26
PHyacer 5.8 6.4 6.8
Exchangeable cations (cmol.kg™") Coyhaique soil series (Andic Distrudept) on alluvial
Ca 7.85 9.06 516 terraces, Region XI of Chile (CIREN 2005b).
Mg 430 3.90 438
Na 0.40 0.38 0.85 Depth (cm) 0- 23— 37— 61— 77- 95—
K 123 0.69 031 23 37 61 77 95 120
CEC (cmol kg™ 1740 1689 1258 Genetic horizon At A B 2B, 3B 3B
. Particle size (mm)
Na saturation (%) 2.3 2.2 6.8 distribution
BS (%) 79 83 85 2-0.05 (%) 60.5 604 542 430 221 327
0.05-0.002(%) 274 266 352 409 407 360
<0.002 (%) 122 130 106 161 272 313
Bulk density 090 090 083 077 085 095
Pollux soil series (Typic Hapludand), Region XI of Chile (Mg m™3)
(CIREN 2005b) Water retention 242 238 377 369 347 280
—33 kPa (%)
Water retention 12.1 10.8 15.0 15.5 16.6 16.1
Depth (cm) 0-23 23— 37- 61— 77— 95~  —1,500 kPa (%)
37 61 7795 1200 oc (%) 273 238 255 180 133 081
Genetic horizon A Ay B 2C 3A, 3By PHyaer 651 634 668 687 684 701
Particle size (mm) Exchangeable
distribution cations (cmolkg™")
2-0.05 (%) 504 559 563 512 482 421 Ca 626 591 932 791 841 829
0.05-0.002 (%) 393 368 365 419 435 484 Me 219 191 247 289 386 3.69
<0.002 (%) 103 73 72 69 83 95 Na 125 087 085 138 174 109
Bulk density 070 077 078 072 070 069 X 027 008 014 013 024 036
(Mg m™) CEC (cmolckg™") 185 187 260 248 268 220
Water retention 431 319 316 247 408 469  ECEC(molkg™) 100 88 128 123 143 134
—33 kPa (%) P retention (%) 37 43 70 66 58 49
Water retention 38.1 22.0 20.0 10.8 202 26.6 Alyy + YaFeq (%) 1.00 1.17 2.10 2.06 1.56 1.00
—1,500 kPa (%) BS (%) 54 47 49 50 53 61
OC (%) 766 452 29 093 157 226  Optical density 0.15 016 027 016 012 0.08
PHyacer 621 642 656 651 6.66 638  Melanic index 192 203 164 177 187 202

(continued)
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2.2.3.2 Soils of the East of North Patagonia
Chile Chico soil series (Oxyaquic Haploxeroll), Region XI

of Chile (CIREN 2005b)

Depth (cm)
Genetic horizon

Particle size (mm)
distribution

2-0.05 (%)
0.05-0.002 (%)
<0.002 (%)

Bulk density
(Mg m™)

Water retention
—33 kPa (%)

Water retention
—1,500 kPa (%)

OC (%)
prater

Exchangeable
cations
(cmol kg™ l)

Ca

Mg

K

Na

CEC (cmolckg™")
ECEC (cmolckg™")
P retention (%)
Alyx + VoFeoy (%)
BS (%)

Optical density

Melanic index

0-13

Ap

38.8
30.2
31.0
0.90

30.0

19.4

3.60
6.88

22.96
4.40
1.40
0.20
312
29.0
12
0.26
93
0.07
3.42

13-32
BW|

16.3
349
48.8
1.00

36.5

24.3

1.97
6.99

29.53
6.11
0.80
0.22
424
36.7
21
0.33
86
0.08
4.07

32-56

32.6
31.7
35.7
1.01

26.9

14.4

1.04
7.03

24.69
5.54
0.48
0.26
38.2
31.0
18
0.38
81
0.06
3.30

56-70  70-90
BC C
38.1 63.0
31.6 223
30.3 14.7
1.05 1.03
24.0 13.7
12.3 7.1
0.87 0.35
7.11 7.08
21.36 12.70
4.96 3.20
0.35 0.29
0.26 0.18
33.8 18.9
26.9 16.4
17 8
0.30 0.18
80 87
0.05 0.02
3.00 4.00

Cochrane soil series (Andic Oxyaquic Dystrudept),
Region XI of Chile (CIREN 2005b)

Depth (cm)

Genetic horizon

Particle size (mm) distribution

2-0.05 (%)
0.05-0.002 (%)
<0.002 (%)

Bulk density (Mg m™?)

Water retention —33 kPa (%)

Water retention —1,500 kPa (%)

0C (%)
pHWatCl'

0-9

39.0
49.5
11.5
0.80
29.9
18.4
0.58
6.45

9-40

39.4
41.8
18.8
0.75
36.9
13.8
2.09
525

40-80
2B

61.1
9.6

29.3
0.95
34.5
7.6

0.58
5.86

(continued)

(continued)

Exchangeable cations (cmolckg_l)

Ca

Mg

K

Na

CEC (cmol kg™
ECEC (cmolckg™")
P retention (%)
Alox + VoFeoy (%)
BS (%)

Optical density

Melanic index

10.55
2.68
1.31
0.04
27.9
14.6
39
1.03
52
0.25
2.07

0.40
0.23
0.46
0.07
18.9
2.6
60
1.27

0.23
2.02

Appendix

0.80
0.35
0.20
0.09
9.8
33
27
0.43
15
0.03
1.93

2.2.3.3 Soils of South Patagonia (Magallanes)
Las Chinas soil series, Region XII of Chile (CNR 1997)

Depth (cm)
Genetic horizon
PHyvaier

EC dSm™")
CaCO; (%)

Soluble cations (cmolckg_l)

Ca

Mg
Na

K

Soluble anions (cmolckgfl)

CO;
HCO;
Cl

SO,
SAR (-)

0-20
A
9.25
7.8
3.4

32
1.4
89.1
0.2

0.0
4.8
34.0
53.0
59.1

20-50
B
9.39
10.8
2.7

3.5
1.7
123.2
0.2

0.0
4.0
51.8
74.0
76.8

Podzolic soil near Punta Arenas city, Region XII of
Chile (Diaz et al. 1959-1960)

Depth (cm)
Genetic horizon

Particle size (mm)
distribution

2-0.05 (%)
0.05-0.002 (%)
<0.002 (%)

0-2

0

2-6
Az

44.7
47.0
8.3

6-10
B,

39.3
38.5
222

10-15 >15
G Cy
64.7 62.6
31.2 30.3
4.1 7.1
(continued)
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(continued)

OC (%) -
PHuwacer 5.8
Exchangeable

cations

(cmolckgf')

Ca 8.6
Mg 2.5
Na 0.3
K 1.0
CEC (cmolckg™") 33.6
BS (%) 37

0.73
4.9

1.7
0.6
0.2
0.2
9.3
29

4.45
4.6

2.1
1.1
0.4
0.3
47.5

0.97
5.0

0.3
0.1
0.2
0.2
21.0

2.2.4 Soils of the Insular (Easter-Juan
Fernandez) and Antarctic Zone

0.44
5.2

0.5
0.2
0.1
0.2
159

Hotu-Matua soil, Easter Island at Region V of Chile (Diaz

1949)

Depth (cm) 0-50
PHyacer 5.84
N-NO; (%) 0.004
P-P,05 (%) 0.014
K-K,0 (%) 0.028
Ca (cmol kg™ 8.13
Mg (cmolckg™") 4.48
CEC (cmolckg ™) 36.91

50-100
6.15
0.004
0.031
0.008
5.86
2.78
30.70

100-150
6.34
0.0006
0.014
0.015
6.86
421
60.66

Orito soil series, Easter Island at Region V of Chile
(Alcayaga and Narbona 1969)

Depth (cm)

Particle size (mm)
distribution

2-0.05 (%)

0.05-0.002 (%)

<0.002 (%)

Water retention —33 kPa (%)

Water retention —1,500 kPa
(%)

prater
OC (%)

Exchangeable cations
(cmolckg™")

Ca
Mg
K

0-16

14.08
24.85
60.37
51.9
34.3

6.3
4.25

3.5
5.96
0.77

16-37

9.68
41.96
43.39
49.8
32.0

6.4
3.08

3.87
6.72
0.91

37-62

24.97
38.40
35.96
68.0
395

6.4
1.71

3.75
5.72
0.18

62-76

70.2
37.2

6.0
1.47

2.01
4.00
0.17

(continued)

(continued)
Na
CEC (cmolckg™")

Yunque soil series, Juan Fernandez
Region V of Chile (IREN 1982)

Depth (cm)
Water retention —33 kPa (%)

1.08
51.15

Water retention —1,500 kPa (%)

OC (%)

prater
EC (dS m™Y)

Extractable cations (cmol.kg™

Ca

Mg

K

Na

CEC (cmol kg™
BS (%)

h

1.38
47.68

0-7
63.7
50.5
14.62
6.0
0.26

29.75
17.48
0.52
2.55
75.62
66

223
48.96

179

1.98
44.62

Archipelago at

7-18
60.9
47.1
11.02
6.2
0.20

31.75
15.62
0.65
2.31
79.37
63

18-50
53.8
44.4
9.92
6.8
0.22

36.00
16.45
0.73
2.76
71.25
78

Puerto Inglés soil series, Juan Ferndndez Archipelago at

Region V of Chile (IREN (1982)

Depth (cm) 0-3
Water retention 51.1
—33 kPa (%)

Water retention 41.7
—1,500 kPa (%)

OC (%) 9.74
praler 5‘5
EC (dS m™") 0.40
Extractable

cations

(cmolckg™")

Ca 16.94
Mg 18.04
K 0.86
Na 1.43
CEC 59.37
(cmolckg™")

BS (%) 63

3-14
44.4

32.6

1.51
5.8
0.14

12.95
16.34
0.72
1.27
47.50

66

14-58
38.8

254

2.36
5.75
0.03

9.57
12.49
0.87
0.56
43.75

54

58-87

35.1

22.7

1.68
5.6
0.01

10.80
12.03
0.97
0.17
40.62

59

87-120
40.1

23.7

0.75
53
0.08

5.00
13.16
1.90
0.12
37.50

54

Pedon at Robert Island, Antarctic Chilean territory

(Haberland 1992)
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Soil depth (cm)
Genetic horizon

Textural class

Water retention —33 kPa

(%)

Water retention —
1,500 kPa (%)

OC (%)
pH

Sum of bases (cmolckgfl)

CEC (cmolkg™)

Pedon at Robert Island, Antarctic Chilean

(Alvarez 1993)

Soil depth (cm)

Genetic horizon /layer

Textural class

Water retention —33 kPa

(%)

Water retention —
1,500 kPa (%)

OC (%)
pH

Sum of bases (cmolckg_l)

CEC (cmolckg™")

0-3

Sandy
loam

18.3

12.2

1.7
5.2
329
34.0

0-8

Sandy
loam

26.4

15.5

0.29
7.0

57.7
49.3

3-8
AC

Loamy
sand

16.0

1.1
4.8
24.5
335

8-30

Sandy
loam

25.5

14.6

0.13
7.55
60.8
52.0

8-18

Sandy
loam

26.2
16.5

0.3
6.1
67.3
51.5

territory

30-47

Loamy
sand

222
14.8

0.12
7.65
61.7
56.0

Pedon at Livingstone Island, Antarctic Chilean territory

(Henriquez 1994)

Soil depth (cm)
Genetic horizon

Textural class

Water retention —
33 kPa (%)

Water retention —
1,500 kPa (%)

OC (%)
pH

Sum of bases
(cmol kg™ b

CEC (cmolckg™)

A

Sandy

loam

16.2

11.5

0.39
6.3
19.5

229

814
2A,

Sandy
loam

21.4

12.6

0.17
7.2
25.1

21.5

14-33
3C,

Sandy
loam

18.9

13.4

0.15
7.4
15.3

19.4

33-70
3C,

Sandy
loam

18.7

13.5

0.15
7.6
14.2

18.2

Appendix

Some soil properties of a Lithic Fibristel at Antarctic
territory (Michel et al. 2006)

Depth (cm)

Particle size (mm)
distribution

2-0.05 (%)
0.05-0.002 (%)
<0.002 (%)
PHuater

pHkai

N (%)

K (mg dm™)

Na (mg dm™)

P (mg dm™)
AP* (cmol.dm™3)

H* +AI*
(cmol.dm™2)

Ca®* (cmol.dm™)
Mg>* (cmol.dm™>)
CEC (cmol.dm™>)

0-10

53
27
20
5.0
39
0.17
144
184
933
1.8
18.8

3.32
1.39
7.68

10-20

57
27
16
4.8
3.4
0.10
196
162
562
3.8
24.4

3.70
1.34
10.04

20-30

64
24
12
46
34
0.15
198
204
696
4.6
238

3.85
1.52
11.37

3040

52
31
17
4.6
34
0.17
182
146
658
3.8
29.4

3.31
1.11
9.32

40-50

51
34
15
43
33
0.13
196
174
950
6.2
38.9

3.69
1.21
12.36
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A Compaction, 112, 128-133

Aeration, 128, 129 Concordia line, 1

Agriculture, 7, 21, 23, 55, 66, 102, 113, 115, 121, 122, Crop, 16, 21, 52, 63, 73, 99, 102, 105, 125, 129, 136, 137, 150
124, 145, 150

Alfisol, 25, 55, 64, 71, 100

Alluvial deposits, 25, 69, 73 D

Alluvialsoils, 26, 41, 47, 49, 75 Degradation, 53, 105, 121, 125-127, 141, 145, 149, 152

Altiplano, 13, 21, 26-28, 100, 150, 159 Desert, 7, 17, 26, 40, 113, 126, 160

Aluandic Andosol, 25, 83 Desertification, 121, 144, 145, 148

Amolana, 45, 49, 110 Drainage, 7, 36, 41, 4549, 59, 64, 69, 108, 125, 135

Andean chain, 5 Dunes, 7, 8, 45, 53, 70, 127, 134, 135

Andean foreland, 1
Andes, 1, 4-7, 9, 31, 37, 41, 44, 49, 51, 52, 124, 126
Andisol, 25, 29, 35, 59-63, 66, 69, 73, 75, 100, 110, 113, 132, 152 E

Andosol, 25, 29, 83 Easter Island, 4, 9, 34, 80, 81, 149, 150

Antarctic peninsula, 3, 89 El Niiio, 11, 122

Antofagasta, 1, 7, 52, 53, 150 Elqui River, 47, 164

Apacheta, 45, 48, 162 Entisol, 26, 44, 58, 75, 78, 100, 121

Archipelago, 5, 9, 34, 67, 80, 83, 84, 179 Erosion, 4, 7, 9, 27, 52, 53, 56, 69, 80, 84, 121, 123,
Argentina, 1, 3, 26, 102, 126 127, 135, 147

Argillic horizons, 25, 34, 52, 53, 63, 69, 84, 100

Aridisol, 37, 43-45, 100, 111, 113, 132, 133

Aridity, 13, 19, 25, 26, 77, 86, 150 F

The Austral volcanic zone, 4 Fertilisation, 102, 103
Fertilisers, 102, 103, 137, 140, 141
Festuca spp, 18, 58

B Fjord, 9, 20

Bolivia, 1, 13, 17 Fluvial deposits, 41

Brine, 39 Fluvio-glacial soils, 26, 47, 61, 63, 66, 73, 76
Browningia candelaris, 18 Forearc, 4, 5, 56

Forest, 19, 60, 73, 84, 103, 113, 115, 134, 144, 150

C

Calcification, 26 G

Calcium, 27, 99, 104 Glacial deposits, 25, 61, 68, 71, 73, 76
Cambic horizon, 26, 47, 49, 52, 53, 56, 65, 69 Glacial soils, 25

Cenozoic , 1,4, 5 Glaciations, 5, 7

Central depression, 4 Glacier, 9, 16, 66, 71, 150
Chanchoquin, 49, 163 Gondwana, 1

Chilean Antarctic Territory, 1, 4
Chilean territory, 1, 4, 7, 9, 21, 25-27, 55, 179

Choapa basin, 49 H
Climate zone, 7, 152 Histosol, 29, 44, 51, 77, 80, 104, 114, 121
Coastal range, 4, 5, 7, 15, 25, 31, 34, 37, 38, 51-53, 56, 63, 68, 100, Holocene, 7-9, 26, 37, 53, 62, 68, 73, 134
107, 122, 125, 134, 167, 175 Humidity, 18, 83, 145
Colluvial deposits, 60, 70, 72 Humus, 26, 81, 135
Colluvial soils, 44, 45, 49 Hyperarid desert, 17
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I

Inceptisol, 25, 50, 62, 69, 75, 78, 100, 107, 108
Indurate soils, 34, 53, 168

Todates, 27

J
Juan Fernandez Archipelago, 3, 9, 53, 80, 84
Juan Fernandez Ridge, 3, 53, 84, 85

L

Land use, 20, 21, 112, 121, 122, 132, 150
La Nifa, 13

Leptosol , 29, 83

Limari River, 47

Lixisol, 25

Loa River, 44

M

Magellan, 9, 72, 73, 78, 79

Main Andes, 4

Mejillones, 1, 52, 53

Melanisation, 25

Mesozoic, 4

Microbial reaction, 99

Mineral soils, 28, 34, 36, 44, 73, 77, 79, 88
Mining, 41, 105, 121, 137, 139, 140, 149
Miocene, 4, 5, 52, 53, 85

Mollisol, 25, 44, 50, 60, 71, 132
Mudflow, 50

N

Natric horizon, 34, 53, 55

Nitrate, 27, 137

Nitrogen, 102, 104, 115, 116, 137, 143, 144
Nothofagus, 20, 103

Nothofagus alessandrii, 20

Nothofagus antarctica, 20

Nothofagus glauca, 20

Nothofagus pumilio, 20, 103

Nutrient, 89, 99, 102, 105, 113, 115, 122, 142

(0}

Organic matter (OM), 31, 35, 36, 44, 52, 54, 55, 72, 74, 77,
78, 84, 88, 89, 104, 108, 111, 122

Organic soils, 25, 28, 34, 36, 73, 79, 90

Ornithogenic soils, 34, 88-91

P

Paleozoic, 4, 73

Pampa del Tamarugal, 44

Patagonia, 9, 15, 17, 20, 25, 26, 34, 71-73, 75, 77, 79, 85, 99, 101,
103, 107-109, 113-115, 125, 126, 177, 178

Patagonian Cordillera, 5, 73

Patagonian ice fields, 9, 17

Pedogenesis, 26, 29, 34, 44, 56, 108

Perchlorate, 27

Permeability, 59, 61, 62, 68, 69, 76, 128

Pery, 1,7, 9, 13

Index

Phaeozem, 25, 83

Phosphorus, 104, 140

Pleistocene, 7, 9, 53, 62, 81

Pollutant, 99, 142

Polylepis rugulosa, 19

Polylepis tarapacana, 19

Porosity , 108, 112, 113, 128, 129, 133, 135
Prosopis chilensis, 19, 148

Prosopis tamarugo, 16, 18, 143
Pudahuel soil series, 25

Pumice, 26, 32, 34, 35, 40, 59, 72, 74

Q
Quaternary, 4, 5, 17, 45, 53, 58, 72

R

Rainfall, 7, 11-13, 15, 18, 37, 58, 59, 102-104, 123,
127, 137, 140, 145, 150

Rainforest, 20, 23

Regosol, 29, 77

Residual soils, 52, 56

S

Salars, 27, 28, 37, 39, 102

Salt, 16, 27, 37, 42, 86, 87, 102, 129, 132, 137, 138
Salt lake, 18, 42

Sand, 7, 37, 38, 47, 54, 59, 61, 66, 68, 77, 109, 126, 135
Sediment, 7, 9, 123, 125, 126

Sedimentary soils, 34, 53

Serranias, 27, 37, 55-58, 169

Silandic Andosol, 25

Skeletal soils, 29, 159

Sodic Haplocambids, 162

Soilmanagement, 103, 112, 115, 132, 152

Soil salinity , 52, 99, 102

Soil sodicity, 55, 57, 102, 132

Soil taxonomy, 25, 82, 83, 88, 89, 93

South America, 1, 3, 11-13, 16, 28, 49, 79, 85, 87, 102
South American central volcanic zone, 1

The South American south volcanic zone, 3
Sphagnum magellanicum, 20, 67, 79
Stratovolcanoe, 4, 80

Sulphate, 27, 39, 105

Sulphur, 39, 86, 105, 137

T

Tatara, 47

Tephras, 26, 34, 38, 39, 58, 59-61, 69, 72, 73, 80, 81, 83
Tierra del Fuego, 5, 20, 72, 73, 78, 85

Tillage, 65, 116, 122, 124, 125, 128, 129, 132, 133, 136, 142
Trichocereus chiloensis, 19

Typic Haplocalcids, 26, 45, 56, 170

Typic Haplocambids , 45, 47, 48, 162

Typic Haplosalids , 45

U

Ultisol, 25, 100, 104, 105, 107, 108, 110, 111, 114, 116,
132, 133, 135, 137
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