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Tadashige CHINZEI: Studies on minor elements of Ryukyuan soils.
II.  Total manganese contents.

2. Soils of northern part of Qkinawa.
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Table 1. The manganese content in soils of

Soil Horizon

No. No. series | depth inches Location
‘ i
1 77 0.0-10.5 | !
| 78 10.5-16.8 © Nago Agr.
1 79 Yanaza 16.8—-20.1 | Exp. Station
80 20.1+ {
83 0.0— 0.5 i
84 0.5- 1.5 \
85 1.5— 5.0 | Northern Ag.
2 86 Ada 5.0- 7.5 " High School
87 7.5_ 8.5 |
88 8.5_18.7
89 18.7+
92 ‘ 0.0— 6.9
93 6.9-14.8 Izumi,
3 94 Yanaza 14.8 -27.0 Motobu-cho
95 27.0 4+
%6 l 0.0-11.0 Branch Sta.
4 97 . Yanaza ’ 11.0-17.5 Nago Ag. Exp. Sta.
98 “ 17.5+ Izumi, Motobu-cho
9 | 0.0 4.0 Kijoka Junior
5 100 ‘ Yanaza 4.0 8.9 High School,
101 1 ‘ 8.94 Ogimi-son
102 ‘ 0.0— 5.0 Kijoka Junior
103 ! ] 5.0~ 8.3 High School,
6 104 . Gushiken ; 8.3-20.8 Somayama,
105 : 20.6 -+ Kijoka,
| Ogimi-son
106 ! 0.0-11.0 i
7 107 Yanaza 11.0—21.0 | Kina, Ogimi,
108 ‘ ‘ 21.0 4+ Ogimi-son
8 109 Yanaza | 0.0~ 3.7 Uehara,
110 i 3.7+ i Ogimi-son
111 i 0.0— 8.3 |
9 112 Gushiken | 8.3-12.8 | Uehara,
us i 12.8+ | Ogimi-son
o s | 0.0— 5.0 !
10 13 | Gushiken | 5.0-10.5 Katsuyama,
137 | ‘ 10.5+ Yabu-son
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northern part of Okinawa Island

t

G : Total manganese
| Mn (ppm) | MnO (%)
: CL 5.26 : 298 3 0.030
Slate ! CL 5.76 530 0.068
: CL 5.65 360 0.047
. Gravelly 6.04 | 1,404 | 0.182
L 4.48 | 94 | 0.012
L 4.58 | o4 | 0.012
Diluvial L 4.84 ! 110 0.014
gravel bed ‘ L 3.62 116 0.015
(Kunigami gravel) Gravelly 3.78 60 0.008
L 4.00 ‘ 78 ‘ 0.010
L 4.37 i 169 0.022
C* 6.27 324 : 0.042
Slate C* 5.22 i ok
c* 5.22 | *ok
c* | 5.33 408 ; 0.051
I — — e e s i I B . [ S
| C* | 5.45 | 420 0.054
Slate f Cc* 5.28 ! 222 0.029
‘ o 5.18 ‘ 172 ‘ 0.022
L ? 4.88 ‘ 582 0.075
Slate CL 4.95 231 i 0.030
C 5.03 378 ‘ 0.049
| L 3 4.45 | 142 | 0.018
| CL 4.68 192 ! 0.025
Slate | C ; 4.77 ; 232 } 0.030
| 1
c | 4.97 | 277 | 0.036
L* 5.91 823 ! 0.106
Slate L* 6.11 885 : 0.114
L* ; 5.63 819 i 0.106
Slate ] c* 5.43 345 f 0.045
‘ C* i 5.20 270 0.035
| cL ! 6.36 % 380 0.049
Slate | C 6.23 ! 219 0.028
‘ L 6.14 230 § 0.030
_— ! I :
C 6.05 398 0.051
Slate C 6.15 52 0.007
C 6.20 58 0.008

** not tested
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Table 1. The manganese
Location Soil Soil Horizon .
X ti
No. No. I series depth inches Location
‘ — J—
158 | 0.0-10.5 Inoha,
1 159 | Ada 10.5+ Motobu-cho
| _
160 ' 0.0— 8.8
12 161 ! Ada 8.8-14.5 Namizato,
| 162 | ! 14.54 Motobu-cho
{ 163 | 0.0-12.5
164 12.5-15.9 Uchihara,
13 ; 165 Yanaza 15.9-20.3 Tzumi,
f 166 ‘ 20.3 4 Motobu-cho
454 0.0— 6.0 . Oku Junior
455 6.0-11.1 High School
14 456 Gushiken 11.1-16.3 . Oku, |
\ 457 16.3-50.2 i Kunigami- f
458 50.24 son
. 468 1 ' 0.0— 8.1 |
.j 467 ‘ Nakagawa 8.1-15.0 Uodomari,
15 : 468 15.0 —23.8 Higashi-son
469 | | 23.8 4
470 . | 0.0-10.6 | ‘
16 471 ‘ Nakagawa | 10.6 —21.5 | Miyagi,
472 ‘ 21.54 ; Higashi-son ;
S B - . i
473 | | 0.0— 6.0
17 474 Nakagawa | 6.0-10.5 . Taira,
475 ! 10.5--27.5 Higashi-son
476 27.5 4+
544 7 | 0.0 5.9 »
545 5.9~ 9.2 Yasuda-baru,
18 546 Gushiken 9.2-16.0 Yagaji-son :
547 16.0—40.0 |
548 40.0 + ‘;
0 551 Yanaza 0.0— 9.2 Olkubiri,
|
552 ‘ 9.24 Haneji-son
553 | 0.0-11.0 Koiyobaru, |
20 Yanaza | Inamine,
554 ‘ ' 11.0 + Haneji-son
o1 558 Gushiken | 0.0- 9.0 Uejana,
559 9.0 4 Nakijin-son
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content in soils of northern part of Okinawa Island (continued)

. Total manganese
?::rﬁ)aili% ai Texture pH —
i Mn (ppm) | MmO (%)
Slate and | C* 5.65 662 0.085
Kunigami ! C* 4.76 346 0.045
gravel bed
Slate and } C* 6.35 339 0.044
Kunigami ! C* 5.69 409 0.053
gravel bed | c* 5.26 293 0.038
C* 6.24 | 272 i 0.035
Slate C# | 5.76 515 ‘ 0.066
cx 5.76 E 363 0.047
C#* ; 6.02 182 0.023
CL 5.0 | 268 | 0.035
C 5.11 267 0.035
Slate c 4.85 192 0.025
c 4.39 185 0.524
i C | 4.29 172 | 0.522
Diluvial C .27 i 940 0.021
gravel (Kunigami C 6.03 463 0.060
gravel) C 4.84 200 0.026
bed c 4.57 492 0.064
Diluvial gravel C 5.03 30 0.004
(Kunigami gravel) C 4.74 225 0.029
bed LC 4.15 455 0.059
Diluvial CL 4.14 525 0.068
gravel (Kunigami CL 4.25 375 0.048
gravel) C 4.54 400 0.052
bed CL 4,96 800 0.103
L 5.00 118 0.015
C 4.76 163 0.021
Slate C 5.21 213 | 0.028
i C 4.88 200 | 0.026
! C 4.84 | 338 ‘ 0.044
Slate C* 4.79 | 245 l 0.032
Ck 4.98 \ 200 ! 0.026
- " L c - e.38 400 0.052
Slate ‘
‘ CL ‘ 5.04 : 418 ‘ 0.054
Slate L | 5.08 | 81 1 0.010
| C 4.92 | 81 \ 0.010

* Rich in gravel



HBRAERFRENRES 165 (1969)

Table 1. The manganese content
. EE——— — . e . e
Location Soil Soil Horizon . J
. . t
No. No. series depth inches Location :
560 0.0-14.0 Gogayama,
22 561 Ada | 14.0-28.0 Nakijin-son
562 : 28.0 4
- ——— - }, ",, — e — i —
563 | ‘ 0.0— 9.4
23 564 Ada : 9.4-30.0 Okumata,
565 30.0-42.5 Kogachi,
566 ‘ 42.5 + Haneji-son
567 | 0.0— 6.0
24 568 Gushiken 6.0— 9.0 Isagawa,
569 , 9.0--15.7 Haneji-son
570 | 15.7 4
L sm 0.0— 9.2
25 572 Oku 9.2-14.9 Fukuji,
573 } 14.9-26.0 Mihara,
574 i 26.0 + Kushi-son
: 77577—5* i 0.0—-13.9 i
26 576 Ada 13.9-40.0 Sokoniya, ‘
577 40.0 + Kushi-son
7 578 0.0— 4.5
27 579 Yanaza 4.5 7.5 Michimatabaru,
580 7.5-29.5 Okawa,
581 29.54 Kushi-son
N 582 | 0.0— 4.5
28 583 Gushiken 4.5-13.7 Maehara, ;
584 | 13.7-18.0 Kin, ;
585 18.0 + Kin-son |
. 0 sse 0.0— 9.7 i
29 587 Gushiken 9.7—15.5 Nakagawa, [‘
588 ‘ [ 15.54+ i Kin-son |
— — | S e et e 1. et e . e - - PO I
5092 0.0— 6.5 \
30 593 Gushiken 6.5-12.5 Matsuda, '
594 12.5-27.8 Ginoza-son
595 27.8 4
596 | 0.0~ 8.4
|
31 j Ada Matsuda,
597 8.4+ Ginoza-son
598 | 0.0— 7.8 ‘
32 599 Nakagawa 7.8—14.5 Miza, Onna
6800 ! 14.5-22.5 ' Onna-son
601 | 22.5+ |
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1n soils of northern part of Okinawa Island (cont.)

: i Total manganese
(f}::;?ﬁi?;} Texture | pH -
f Mn (ppm) |  MnO (%)
Diluvial i L¥ 4.21 75 l 0.010
gravel (Kunigami Ck 4.52 156 0.020
gravel) bed | C* 4.87 } 250 0.032
Diluvial L* 5.13 156 * 0.020
gravel (Kunigami gravelly 4.99 381 | 0.049
gravel) bed C 5.12 100 0.013
: C 4.88 100 E 0.013
| L | 5.07 88 0.011
Slate & sandstone | L 4.93 63 0.008
L 5.10 , 350 ! 0.045
L ! 4.91 f 480 ‘ 0.062
| SL 6.04 1 125 0.016
Alluvium L* 6.76 ! 213 0.028
SL¥ 6.64 1 88 0.011
S 627 | us 0.015
Diluvial Lx | 7.08 | 163 [ 0.021
gravel (Kunigami CL+* : 5.36 : 112 0.014
gravel) bed SL 4.97 | 25 0.003
C* 5.23 | 100 | 0.013
Slate C* 5.25 | 31 | 0.004
C* 5.20 31 1 0.004
Cx 5.41 250 | 0.082
‘ L 5.62 63 0.008
Slate f L 5.62 31 0.004
‘ C 5.91 100 0.013
i CL 5.43 63 0.008
: L 8.24 ‘ 75 0.010
Slate | CL 5.85 ‘ 225 0.029
3 c 5.47 294 0.038
L 4.96 | 50 0.006
|
Shale | CL 5.35 13 0.015
C 5.47 312 J 0.040
C 5.85 875 ‘ 0.113
Diluvial ‘ cL 5.57 238 i 0.081
gravel \ .

(Kunigami gravel) bed g gravelly 5.55 50 0.006
Diluvial | e | ees 30 0.004
gravel C 6.68 225 ; 0.029
(Kunigami gravel) C 6.10 756 \ 0.098
bed | C i 5.64 601 0.058

* Rich in gravel
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Table 1. The manganese content
Location Soil Soil 1 Horizon ‘ .
No. No. series ‘ depthi nches Location
|

602 | 0.0— 1.5 f
33 603 Ada 1.5— 0.0 Miza, Onna ?

804 ! 4.0~ 8.1 Onna-son

605 ‘ 8.14

Table 2. Total manganese content range in four soil series derived

i

g)iﬁzgtli?i sfr(i);ls ‘ Brief description [
|
Gushiken Fine-textured, acid soils with deep
solum.
Slate —
Yanaza Fine-textured, acid soils with
gravelly shallow solum.
Fine- to medium-textured, acid
Kunigami gravel Ada soils with abundant gravelly, deep
(Old alluvial gravel)| __ solum,
bed Nakagawa Fine-textured strongly acid soils

with scarece gravel, deep solum.

— |

B L, HREKTERICT 5. 540mp OEETHEERZAEL, RERICI T Mn BEPEHUI,

IV 2 RREER

SPTHRERIIE L ROML T 5,

BilRet h I B LEPIERKE L EO2~0 ¥ §&iZ, 33 fEFT 113 A0 8ic 2T,
Mn & UT 25~1,404 ppm (MnO & LT 0.003~0.1819%), F# Ma & LT 286 ppm (MnO & LT
0.037%) Td o1,

WRRHINC R 2 &, MRS , JEnRESse UTIRAFENZLDE LT, HiRETHEL
EEBRE RO 2 O0dH 3, XESIZFNFN2 2OTEHEICHMIbh %, CALHERKDY, +5
FADOE< Ly HUoBPRRTZEE2ROML T %,

F2RCINEF—HERKETHECL LRI L o T~ o H o BRICEDH B L E W05, BB
RELHECRAESERETEHVBAETEBICH L v F o SBBE» -1, REDBEIECHTED
HBLERASI,

WEICEREL IORBS {BERDOEVICLIZIDTHS 5, AILRBERCEENE LD, #
OB L 20 TIRE DS S ZRDWVWTIY, BAZOREEPHID B L3I UIVERD,

REFRETE QLS CRILEHRLSLIOPIFEIEO L v SRz 2 FREY 231
ppm & 408 ppm T, FIFELBO v 4 SRSENMEAL D 3. Z b REOHERELSTHEICIIFZD
EDHBLEMGF-T. COERAETS I R -HEAIIR, BEERDOEVICEIZEDTHS 5, B
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in soils of northern part of Okinawa Island (cont.)

Total manganese

Goological | Textwre | pH
Mn (ppm) MnO (%)
Diluvial HSw#ex | 5.00 538 0.089
gravel SL¥ ] 4.90 453 0.058
(Kunigami gravel) SL¥ | 5.00 394 0.051
bed SL¥ ! 5.37 300 0.039
* Rich in garavel *** HS=Humic soil
from two representative geological formations
Mn (ppm) MnO (%)
Lowest Highest Average Lowest Highest \ Average
31 480 206 0.004 0.062 0.027
a1 1,404 406 0.004 0.181 0.052
27 662 231 0.003 0.085 0.030
30 940 408 0.004 0.121 0.053

LRAMKIIBERRT, DI LERS L DI L{Tbha» 6 T3 5,
BEOERIZDVTIR, HFRCEILKEHS, —EOHEAE2DABLVY, EFTROF P HOE
MMBDBLIRRZISIE, 135230 UM ED»ABLE» o202, ERBIEEERLUZH -
1mDILEBTHS 5,

HiRa T EERE LS OMIBKREZEIBD Sz, FLAELHE b 20rninREBiC
&b, 2o HUBRBCELVEDDILRIBIRSIVE 2RI SR 3,

AERY CTHELUHRBHEBORKRLEE LT 2L, ILHOFAKREEDO < 7 SEiz—
MTABNC L IZHE» T D 3. MICHIRAKE LB U TBRNMiZ2 R/ LT 3,

V & =

1) R ILERE M IERK 18 33 T 113 KoL Mo~ v B2 BRI,
2) &= HUEEid Mn & LT 25~1,404 ppm (MaO & LT 0.003~0.1819%), ¥ Mn & LT
286 ppm (MnO & LT 0.037%) Tdh o172,
3) HEFRMHATIIERDTH, BDOSN o1,
4) TEERTIZ, F—HERKEOTIETIZDOI B L 2mo1,
(1) HIRATHMO > b BAEKTH#IZZD <2 4 BT 406 ppm (MO & LT 0.052%) T
AEERELSO v ¥ SRV 206 ppm (MaO & LT 0.027%) il UBORER 21812, £
RIERICENERERRL,



178 TERAERLILNRE R 16 5 (1969)

(2) EEBBIHEOSL d)FKELEz O F U SEFEH Mo & LT 408 ppm (MnO & LT
0.053%) TLHFKETIBEDO v ¥ FED ¥, Ma & LT 231 ppm (MO & LT 0.030%) i
UL, AEEDHB L ERRLI

5) LEfEtsicks o a aEO%E, HHEOBERICLY, 1 DIRZTOREO YL H L EED

K2z tfi<r 7o ERCECERL, REDYY F U ERDO/MNIVRHIBH 281 T

AREBRTS LS icEbh s,

[}

FEBRICIIEBHEEN IWAE, MERZEROBAZET, WUTEHAOBER LIV,

Bl A X K

1) Black, C. A, et.al. 1965. Methods of soil analysis, Part 2, pp. 1011~1013, Soil Sci.
Soc. of America.

2) @ATEERE 1964, FELBOBEBERRICETLH7 11 &~rrryeE 1 HRBERLE
HoAaESHR 11 @ 148-152.

3) AV, KB—L, H#EZE, RL Frea—, JC ¥ 70—F— 1967, HekD L+
HFIAE pp. 14-29. FRERAFESHLRIILEH. ‘

4) Jackson, M L, 1965. Soil chemical analysis, Prentice-Hall, Inc.
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Summary

1) The total manganese contents of 113 non-calcareous soil samples from 33 locations in
northern part of Okinawa Island were determined by Jackson's method? or Fred Adams’
method?’. The findings on total manganese contents are contained in table 1 (pp 170-177).

2) The total magnanese contents in non-calcareous soils of northern part of Okinawa
Island range from 25 ppm to the highest of 1,404 ppm with an average of 286 ppm as Mn.

3) The total manganese concentration of soils derived from two representative geological
formation are summarized in table 2 (pp. 176, 177).

4) Even soils derived from the same geological formation showed a different average
manganese contents due to the difference of their soil series.

Namely:

(1) There were very signfiicant difference of magnanese contents between Yanaza and
Gushiken series derived from slate. They have 214 ppm and 406 ppm in average of Mn contents,
respectively.

(2) There were signfiicant difference of manganese contents between Ada and Nakagawa
series derived from the old alluvial deposits. They have 213 ppm and 408 ppm in average
contents of manganese, respectively.



