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Table 1 Comparison of specific gravity of Soils

Soils

Specific
gravity

1 F M

>
w
>
o
>
w

2.30 ~ 2.35 - - -
2,36 ~ 2.40 - - -
2.41 ~ 2.45 - - | -
2.46 ~ 2,50 -
2.51 ~ 2,55 1
2.56 ~ 2,60 -
2,61 ~ 2.65 9
2.66 ~ 2,70 1
271 ~ 2.75 16
2.76 ~ 2.80 19
2,81 ~ 2,85 5
2.86 ~ 2.9 - - -

| @ o w |}
[

!
|
l
1

[ = = = o o © o |
[ 82 0 Vv v & =
LI | |

| @ o = o N = |

— W U1 O oW o |

K : Kunigami Maaji. S: Shimajiri Maaji.

J : Jaagru.

L F. M : Soils of mainland Japan. Ishikawa, Fukuoka.

Mie prefecture respectively.
A : Reclaimed field. B : Forest.
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HobEDTENOD B, TRHRWEPERKCLSS
HARTFOREE R, 73R MEREILZbDER
bhd, TOT & GEEY — VEREo g0 —D
Thd, TRBEND oIk HAIEEF%Table 3TH
3 BBk, o FhoEESBETIO ‘DA
T DED, FEBLTRVWThOLETOTEE
FEL10 TOF — FARLTVS, EhRBELIECHE
TOVFRB10 04— THRD TUEWEETRT, BR<Y—
Sh—pcBoBEWE AT, tEMLicL TR
DL, TO&SBIEEERT .

Table 2 Permeability of three Soils

Kunigami Maaji Soil Shimajiri Maaji Soil Jaagaru Soil

'3 Sampling COM g. Sampling COM 'g:j Sampling COM

:g site (em/sec) | o site (em/sec) | 2 site (em/sec)
1 | Kunigami (U)|2.786X10°° | 16 |Iriomote (U) | 2.42x10 ?| 25 | Tomishiro(U) |1.761X10 *
2 ” (L)|2.43Xx107* 17 ” (M) |6.82X10 °| 26 ” (M) |1.807X10 °
3 | Ginoza (U)|2.687x10 °* | 18 ” (L) |6.60X10"*| 27 4 (L) |2.783%10°°
4| 7 (L) !7.091x10 * | 19 |Itoman  (U) | 5.08X%10 *) 28 | Haebar (U) |4.05x107°
5 |Iriomote (U)|4.96X107° | 20| ~ (M) |5.48%x10 2|29 | 7~ (M) |1.42X10 °
6| ~ (M)|8.38x107° |21 | ~ (L) {7.87X107° 30| ~ (L) |6.00X107°
7 ” (L)|1.54x10°* | 22 |Motobu (U) | 7.85X10 ?| 31 | Nakagusuku
8 |Ginoza (U)|7.31x10°° 23| ~ (M) [3.01%X10°° (U) [1.49x10°*
9 4 (M)|1.08x10°° 24 ” (L) | 1.12Xx10 *| 32 ” (M) |7.11X107*

10 ” (L)|7.04X107 33 ” (L) |8.58X107?

11 | Nago (U)]3.25x107°

12 ” (MD!4.67x10°* | COM : Coefficient of Permeability

13 ” (U)]1.05x10°® | U : Upper Layer (0~10cn), M : Middle Layer (10~20cm)

14 ” (M) 3.31x10 ¢ | L : Lower Layer (20~30cm)

15 4 (1) |1.40X10® | No.,ob : Nomber of observation

SPCPG DCE. 1988
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Table 3 Soil Properties of reclaimed field and forest

Soil Pro- Bulk density Saturated Parmeability Moisture Content

perties (g/cm®) (em,/seC) (%) (pFo~pF:)

Sumpl- Upper | Middle Upper Middle Upper Middle

ing date layer layer layer layer layer layer

;@: 1979. May 1.01 1.20 1077 ~ 1073 107 ~ 107* 19.0 7.3
&‘_" 1981. Dec 0. 89 1.19 10 ~10° 107° ~ 10°¢ - -
'é 1979, May 151 1.52 107 ~107* 10°~10° 8.0 6.5
g= % 1980. May 1.25 1.47 - - 10.0 7.5
gg‘” 1981,  Dec | 1.14 148 |10 ~10* | 10° ~ 10" - -
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Table 4 Physical Properties of main Okinawan Soils

. la_'n,d Depth | PH | Apparent SOl%d Great | RAM S.P Hardness
Soil group utili- |Layer ratio | pore
zation : (em) [(H.0)| (S.g)| (%) | (%) | (%)n (cm/sec)s| (mm)
Non | A, |[2—7| 58| 139 | 528 58| 0 7.2x10 * 28
Lithoso] |arable| B |7-35  58) 143 50| 14| 0 2.9X10°¢ 30
C 35— 5.8/ 1.46 | 55.4| 45| O 2.9%10 28
) Ap |0-15| 80| 139 | 51.3| 10.5| 6.2 | 1.4X10° 22
< arable .
= B [15-35| 6.2] 157 | 60.1 ol o 6.4X10 27
g Non | A, |0-3| 65| 1.32 | 49.7| 10.2 | 55 | 3.9X10° 22
&
—_ -6
Z | Red-yellow | 27able A 55| 49| 1.37 | 512 . 4.2 | 1.7x10 22
2 B |55~ 48| 13 | 50.8) 18] 0 1.8X10°" 25
Ap |0-35| 41| Lo4 | 37.8| 26.5| 4.7 | 2.0x107 11
arable .
35-40| 4.3| 1.39 | 51.8| 18| 2.1 | 3.9X10 28
:§ Non | A l0-25| 73] 1.22 | 46.2| 13.0| 81 | 9.1X10°" 30
S | Dark.Req |2rable| B |25-60) 7.8 1.30 48.6| 84| 3.2 | 7.7x10" 30
T c |60— 7.81 132 | 500 09| 1 4,7%10°" 28
T
£ Ap |0-30| 7.6 137 | 51.1| 88| 85 64X10" 31
g arable s
= B |s0—40| 7.4| 1.43 | 53.9| 9.6 | 8.6 | 2.2X10 30
Caleareous | NOR A, |2-25 80| 13| 5.3 33| O 3.0%x10 ° 26
I
5 | “ooore0 Jarable| B \2-50 | 82 134 | 49.3] 23 0 3.9x107 | 25
g g c 50— 8.2 1.34 | 49.3| 231 0 | 3.9x107" 25
[}
S rabje| AP |05 | T4 140l 520 2 0 1.4X10°° 22
B ls5-50! 74| 127 | 476 11| 5.0 | 8.4x1077 21
1) pF 0~15 2) pF 1.5 ~2.7 Readily Available Moisture.

3) Saturated permeability
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Fig. 14 Soil hardness of each different Crop fields, (1 ~5 Ginoza district.

6-8 Teniya district)
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Table 5 Three phases properties of three Soils

by each depth

Soils Depth Va Vi Vs
(em) 9 (%) (%) |

Kunigami 0 ~ 10 23. 65 26. 25 50. 10
Maaji Soil

48 Samples 20 ~ 30 15,17 30.93 53. 90
(Average)

Shimajiri 0 ~ 10 32. 64 28.89 38,47
Maaji Soil

21 Samples 20 ~ 30 18. 06 37.40 44,54
(Average)

Jaagaru 0 ~ 10 27. 42 35. 46 37.12
Soil

13 Samples 20 ~ 30 15. 54 43.20 41. 26
(Average)
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Summary

Investigations on soil physical properties were carried out in order to establish criteria and
guidelines applicable to field problems in Okinawa. Okinawan soils are classified into three major
groups, called Kunigami Maaji (Red-yellow soil), Shimajiri Maaji (dark-red soil) and Jaagaru
(grey terrace soil) in reference to the locality and the local dialect.

Investigation sites for the soil samples and infiliration test are shown in Fig.1. Some of the
physical properties that were identified are summarized as follows.
1)The clay content of Kunigami Maaji soil ranged from 6.0 to 80.09%, indicating that the soil

texture ranges from sand to clay.
2)Measurement of the aggregating degree of the main soils of Okinawa shows that the Kunigami

Maaji soil has the lowest aggregating capacity. By setting an aggregating degree of more than

80% as criterion, the soils were ranked as follows : Shimajiri Maaji, Jaagaru, and Kunigami

Maaji, with 9 samples out of 10, 6 out of 8 and 7 out of 35 meeting this requirement,

respectively.
3)Based on the Japanese criteria for dispersion ratios, the degree of dispersion was found to be

in the order of Kunigami Maaji, Jaagaru, and Shimajiri Maaji, with 29 out of 50, 9 out of 17,

and 3 out of 26 samples having the dispersion ratio of more than 40,
4)In intake rate measurements using artificial rainfall on a field with plowed and non-plowed

plots, runoff occurred after 2 min. and 5 min., respectively, for a 3° inclination of the plots

and a rainfall intensity of 65mm hr.

5)Kunigami Maaji soil exhibited a larger solid phase and was less porous especially in the
reclaimed fields. It cannot be worked easily and has a low water holding capacity.

6)Most Okinawan soils are low in organic matter because of the nature of the original material of
the soil and the humid and warm environment which promotes the weathering of the soil and

decomposition of organic matter.
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