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The soil restoration of the hill-side planting worked area in the Rokko mountains
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Table 1. Results of
Plot Slope
Forest Type Exposition Horizon Depth Texture Humus Color
NO. (Cons_tructlon) Incline (cm)
time
1 AKAMATSU S60°W A 0-5 G ook 10YR 3/4
(1909) 43° B, 5-24 S * 10YR 5/8
B: 24-51 S Aok 10YR 6/6
C 51- S — 10YR 6/8
2 AKAMATSU S40°W A 0-17 CL Fokok 10YR 3/2
(1916) 35° B 17-57 L *ok 10YR 5/6
Cy 57-87 SiL — 10YR 6/6
C. 87- S — 10YR 6/8
3 AKAMATSU N75°E A 0-7 L * 10YR 5/4
(1906) 25° B 7-28 SL dok 10YR 5/6
C, 28-52 SL *k 10YR 6/6
C. 52- SL ok 10YR 6/6
4 AKAMATSU S45°W A 0-5 L Aok 10YR 4/2
(1905) 30° B, 5-14 SL * 10YR 5/4
B; 14-38 SL *ok 10YR 6/4
C 38-80 S — 10YR 7/4
Ce 80- S — 10YR 8/4
5 AKAMATSU S70°E A 0-5 L ok 10YR 3/2
(1910) 30° B 5-22 L * 10YR 5/8
Ci 22-52 SL Hok 10YR 6/6
C, 52- SL — 10YR 6/8
6 AKAMATSU S80°wW M 0-5 S sk 10YR 4/2
(Non-worked) 25° A 5-7 S AHokoke 10YR 4/4
B 7-18 S Aok 10YR 5/6
C 18- S — 10YR 6/6
7 AKAGASHI- S10°W A 0-16 CL Hokok 10YR 4/4
SUDAJIIL 32° B, 16-22 L o 10YR 6/6
(Non-worked) B, 22-36 L — 10YR 6/8
C, 36-60 S — 10YR 7/6
C. 60- L * 10YR 6/6
Texture Structure Stickness
G Gravel Gr: Granular Structure S : strong
S : Sand Cr: Crumb Structure M : medium
CL: Clayey Loam N : Nutty Structure W : weak
L : Loam Compactness Moisture
SL : Sandy Loam Li1: Soil aggregates bound very loosely Wi: wet
SiL: Silty Loam Lz : Soil aggregates bound loosely Wsz: humid
Humus F : Soil aggregates bound densly and firmly D : dry
%k : abundant C : Soil aggregates bound compactly Root
¥k . occasional ***%: abundant

rare

*** :  frequent
*k . occasional
¥ : rare
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field surveys on the soil.

Gravel Compact- ) ] . Litt_e{'
(p.c. area)  Structure Stickness  Moisture Root Percolation Boundary deposition
(%) ness (cm)
70-80 Gr L, W W, Aokokok G C L=3
60 Gr L, w W, Hokok G G F =4
60 Gr L, W W, Aok G G H=3
80- Gr L, W W, *ok G
20-30 Cr L. w W, Hokokok G C L=5.5
40 Gr F w W, ok B G F =3
40-50 Gr C w W, Hok B G H=15
90-
20 Gr F w W, Hokok G S L=3
40 Gr F w W, Hokok G G F =3
60 Gr F W W, *k G G H=3
40 Gr F w W, Hakok G
2-3 Gr Lo w D Fokkk G S L=4
10 Gr F w D Aokskok G G F =4
30 Gr F — D Rk G G H=3
50 Gr F — D *ok G mycelium
90-
-1 Gr L, w D etk G C L =5
20 Gr F M W, Kok G G F=2
50-60 Gr F M W2 ok G G H=5
70-80 Gr F M W, *k G
20-30 Gr L — D *orkok B G L =10
30 Gr L. w D * B G F =4
50 Gr F w W, * B G H=1
90- Gr C — W, * B
-1 Gr L. W W2 *okokok G C L=3
-5 Gr F W W, Fokkok G G F =25
10-20 Gr C M W, *k B G H=15
60-70 N C w W, *ok B G
50-60 N C W W, *kk G
 Percolation o
G: good
B: bad
Boundary
C: clear

G: gradually
S: sharp
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Fig. 2-1. Schematic presentation of soil profile
(Plot 1).
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Fig. 2-2. Schematic presentation of soil profile
(Plot 2).
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Fig. 2-5. Schematic presentation of soil profile
(Plot 5).
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Fig. 2-7. Schematic presentation of soil profile
(Plot 7).
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Table 2. Physical properties of the soil profiles.

7]7?1 " “Water percolation rate ~ Moisture

0 Con- Hori- (ml/min) Bulk  Total Water A.ir content

No Forest type strtt;;:g::on zon Depth After  After  After density prosity max. min. ofsf;‘ifish

: 5 min. . in,

S - (em) Smin 10min 1dminopg00 (g (%) (%) (%)
1 AKAMATSU 1909 A 5 250 246 248 141.42 43.99 29.55 14.74 11.03
B, 10 268 262 265 144.38 43.20 32.36 10.93 10.90

B, 20 265 263 264 140.63 45.09 35.89 9,17 11.99

B, 40 265 265 265 138.59 46.08 33.35 12,73 12.28

C 70 264 262 263 154.43 39.67 26.70 12.97 9.46

2 AKAMATSU 1916 A 5 142 150 146 87.32 62.61 56.93 5.68 24.69
A 10 152 154 153 125.83 49.68 42.05 7.63 18.83

B 20 161 158 160 123.93 50.41 40.80 9.61 20.33

B 40 74 77 76  133.40 47.60 41.19 6.41 19,18

c. 7 30 28 29 146,11 42.97 34.45 8.52 17.69

3 AKAMATSU 1906 A 5 49 47 48 102.24 57.57 47.42 10.15 16.40
B 10 72 72 72 114.39 54.36 45.35 9.01 14.92

B 20 96 99 08 122,07 52.08 40.99 11.09 10.93

C, 40 75 72 73 114.20 54.71 46.75 7.96 14.56

C. 70 58 58 58 103.43 59.44 52.24 7.20 26.47

4 AKAMATSU 1905 A 5 70 66 68 122.62 50.32 37.17 13.15 9.72
B, 10 68 68 68 135.18 46.99 32,77 14.22 8.49

B, 20 110 106 108 155.53 39.72 36.32 3.40 6.84

C, 40 44 44 44  147.93 42.41 33,61 8.80 6.87

C, 70 77 75 76 134,45 47.10 38.65 8.45 10.69

5 AKAMATSU 1910 A 5 61 59 60 76.49 66.67 59.92 6.75 28.21
B 10 55 54 55  85.39 64.56 58.73 5.83 26.08

B 20 106 106 106 92.56 62.00 57.35 4.65 26.46

C. 40 104 103 104 84.47 64.98 59.72 5.26 32.37

C; 70 123 121 122 122,51 52.20 45.54 6.66 22.40

6 AKAMATSU Non- A 5 145 149 147 133.68 41.94 33.80 814 9.15
worked g 45 153 151 152 169.07 34.46 24.38 10.08 8.71

c 20 62 66 64 163.79 36.23 27.85 8.38 15.29

7 AKAGASHI- Non- A 5 146 142 144 91.78 55.41 50.10 5.13 25.94
SUDAJII worked  , 15 143 142 143 115.21 53.00 42.43 10.57 21.86

B, 20 60 60 60 130.03 48.54 42.17 6.37 24.67

Ci 40 63 58 61 141.37 44.65 35.95 8.70 24.15

C. 70 166 162 164 145.22 42.90 26.83 16.07 17.66

Pk, rDz4 7BHBE LD, COXSBYE FRES TBROBFERERT 1 DOEEICIED 5 %,

TR, EIKBEBKEBRLONSENV ST, KFTL
b HBOFEEHENINERNZIIED, T75b 5 Plot 1
D E LS BERYEDHTHIET 5 L BIFICRIF LHEE X
hahs, REEDOEKEREA5 EIEFICENVEEZRL
TEBY, IO RKITHskRIICE
WT &SRR T, HMBPITHE FIEORRBELEE D
Z5,

AEERIEOBHEOSERPEEIC S HEME 1D
D, —RBICEFHORFEFETIINE L 40~60 g/
100 cc T, REUESRB KX ISHEERT . RO TERE
IS ERRED A1 100g/100cc Y EDEE & 52 B
HAESRECOLEOBRBETLTVE EELON
% Plot 2,5 BXU 7 O LEHEBRNTIE, T
100 g/100 cc PLEDETH D, WTFNOFHEH I
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Fig. 3. Physical properties of natural soil.
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Fig. 4. Three phase distribution of the soil.
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Table 3. Chemical properties

Plot

Total Total

— Horizon Depth EXCh C N

NO.  Forest Type (cm) H.O KCl acidity (%) (%)
1  AKAMATSU A 5 3.7 3.1 18.5 2.12 0.05
(1909) B, 10 4.0 3.6 93.5 1.02 0.02

B, 20 4.1 3.9 11.5 0.57 0.01

B: 40 4.1 3.9 9.0 0.55 0.01

C 70 4.1 4.0 1.5 0. 46 0.01

2 AKAMATSU A 5 4.4 3.7 9.5 3,90 0.22
(1916) A 10 4.4 3.6 10.5 2,41 0.13

B 20 4.1 3.7 12.5 1.50 0.08

B 40 4.2 3.5 18.0 0.22 0.02

C 70 4.2 3.7 12.0 0.57 0.03

3 AKAMATSU A 5 3.9 3.5 22.0 3,38 0.13
(1906) B 10 4.0 3.7 16.0 1.14 0. 04

B 20 4,1 3.8 12.5 0. 49 0. 02

o 40 4.0 3.7 15.5 0.47 0.02

Ce 70 4.3 3.8 9.0 0.33 0.02

4 AKAMATSU A 5 3.9 3.2 22.5 1.99 0.08
(1905) B, 10 4.1 3.4 20.5 1.32 0.05

B: 20 4.4 3.6 18.5 0. 61 0.03

C 40 4.1 3.6 16.0 0.21 0.02

C 70 4.4 3.7 11.0 0.34 0.02

5 AKAMATSU A 5 3.6 3.1 37.5 9,14 0.37
(1910) B 10 4.0 3.9 7.5 5,48 0. 20

B 20 4.1 4.0 4.0 5. 82 0.25

C, 40 4.1 3.9 2.0 2,37 0.11

C: 70 4.0 3.7 2.5 1.14 0. 04

6 AKAMATSU A 5 3.8 3.2 27.5 2,06 0.05
(Non-worked) B 10 4.1 3.3 26.5 0.89 0.02

C 20 4.2 3.5 18.0 0.62 0.02

C 40 4.6 3.7 10.0 0.14 0.01

C 70 4.6 3.8 8.5 0. 06 0.01

7  AKAGASHL A 5 3.4 3.0 47.5 6.78 0.22
SUDAJII A 10 3.6 3.2 41,5 2, 46 0.06
(Non-worked) B, 20 3.6 3.2 35,0 1.45 0.03

c, 40 3.6 3.4 37.0 0.78 0.02

C: 70 3.6 3.4 38.5 0.38 0.01
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15 » 120 FOERIT Table 3 R LIEBDTH % Plot 7 O1dmEEEZLTED, TOXIE

% REET T, HEHYOTBREYOEE SREEZT
B i « BEBIOREEDETH 5 HIEDOE: T, ANLHICFEMZ IS0 I EBPOTEFRIT S,

B3, ZOEEERICERSEEERIZTERLME BHPIEPEF TN EEL OGNS,

ThHb, AFEEHD pH fiid K& pH (H0) 3. 4~4. FIEEEYOBBERIIET 2 ENRETH LD,

6, pH (KCl) 3.0~4.0 LD EWMEZRLTSD, LRFZOBRED > THE LI BB THAD, ¥

BB, S AT OHmBMEEZ Db, BEKTDH W, S TEOREZESEER, BB UTIER

of the soil profiles.

Ignition CEC Exchangeable cations (me/100 g) Base
C/N loss (mg/100g) G e e S e o saturation
(%) Ca Mg K Na Total (%)

42.4 5.98 4,76 0.38 0.06 0. 05 0.17 0. 66 13. 87
51.0 4.70 4,96 0.19 0. 05 0.03 0.09 0.36 7.26
57.0 3.94 4,08 0.19 0.03 0.05 0.07 0.34 7.08
55.0 3.62 3.89 0. 25 0.15 0.04 0.15 0.59 15.16
46.0 3.61 3.86 0.19 0.06 0.03 0.05 0.33 8.48
17.7 8.66 4. 90 1.81 0. 40 0.38 0.10 2.69 54.90
18.5 7.06 5.40 1.69 0.29 0.33 0.95 3.26 60. 37
18.8 5.90 4. 23 0. 56 0.13 0.18 0.17 1.04 24,59
11.0 3.97 3.73 0. 69 0.29 0.14 0.16 1.28 34.32
19.0 3.88 3.14 0.44 0.13 0.14 0.17 0.88 28.03
26.0 9.35 4.68 0.50 0.13 0.13 0.11 0.87 18.59
28.5 6. 29 4.79 0.44 0.08 0.10 0.10 0.72 15.03
24.5 4,50 2.69 0.19 0.05 0.13 0.14 0.51 18. 96
23.5 5.17 2,97 0.25 0.10 0.13 0.16 0.64 21.55
19.0 3.81 2.32 0.31 0.08 0.14 0.15 0.68 29.31
24.9 4. 68 6.91 0.56 0,13 0.06 0. 08 0.83 12.01
26.4 3.96 6. 64 0.50 0.08 0.05 0.09 0.72 10, 84
20.3 2.78 6. 80 0.44 0.06 0.04 0.09 0.63 9.21
10.5 2.00 5. 89 0.38 0.05 0.03 0. 05 0.51 8. 66
17.0 2.70 5.09 0.56 0.10 0.06 0. 09 0.81 15,91
24.7 19. 34 8.00 0.38 0.13 0.15 0.13 0.79 9.88
27.4 13. 47 4,52 0.31 0. 06 0.05 0.09 0.51 12.10
23.3 12.61 3.04 0.38 0. 06 0. 05 0.06 0.55 18.09
21.5 9.09 2.92 0.31 0.10 0.04 0.13 0.58 19. 86
28.5 5.61 2.94 0.25 0.05 0.03 0.09 0.42 14. 29
41.2 5.28 7.52 0.56 0.22 0.18 0.09 1.05 13.96
44.5 3.55 12,24 0.75 0.23 0.14 2.39 3.51 28. 68
31.0 2.68 8.58 0.75 0.46 0.14 2.51 3.86 44,99
14.0 1.78 4.56 0.63 0.56 0.08 0.08 1.35 29. 61

6.0 1.66 4,07 0.38 0. 85 0.08 0.13 1.44 35.38
30.8 13.76 5.54 0.44 0.14 0.25 0.17 1.00 18. 05
41. 4 7.63 5.90 0.44 0.16 0.10 0.12 0. 82 13,90
48.3 6. 32 6.07 0.31 0.10 0.12 0.15 0.68 11.20
39.0 5.79 2.12 0.25 0.08 0.13 0.35 0. 81 38.21
38.0 5.23 1.41 0.31 0.10 0.10 0.36 0. 87 61.70
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Summary

In the past time, the Rokko Mountains were almost
bared by human activities. But, nowadays, as every-
body knows, the Rokko Mountains are almost covered
by vegetation. This is the fruit of the planting works
at the end of Meiji era. Accordingly, this present
pine forests are very valuable material for researching
the correlation between the plant succession and the
soil succession. The results obtained are summarized
below.

1) As a whole, the soil in this area is thin in the
thickness, sandy in the texture and low in the

moisture content. The layering in the profiles is

not clear. But, as the plant succession goes on, it
assumes an aspect of the soil succession.

2) The soil is more acid and small content of mineral
nutrients by high leaching.

3) Though the vegetation looks recovered, the physi-
cal and chemical properties of the soil are not yet
favorable condition in such a period, about 70 years.
In other word, much more time is necessary for the
development of the favorable plant community-soil
system, and it is very difficult to keep up and

control the conditions.



