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$ 12, WEBIUHEEY IKHELTHE I -7, 28, Bt
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SEEESE O TREM R, BEVEY o wERETEIIASE L citrate-dithionite FIEHE S
citrate-dithionite FIEFKEMRYE Y » VEBIETNES S OE L AM L DITHED L,

3. # K 4 =
PR B O GFE Table 1 (¢, {LEAEER Table 2 WRT BV TH B,

POEBCOWTHRE U, BEHEMND, BBAHNRIE SUCRELOESHROTHEES LU

UiER TR D

A%, IO RS R ORER I OW TR S O AR &
N o5
A, FES T A
KAEOIET 5 E ot

B
FIR
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Table L. 3R R W # & © 3 H & #
Site conditions of sampling plot
prmsem] e PERRRS g J =y | : 7
o gy (LR LA s 7y W R | AL 7 e -
%ﬂ fﬁé%g ProﬁIeJ Typg Iﬁ?ﬁ;i{ Parent ‘A;‘“‘:l Direc- Incli- T(;HE - %h V;Eé " tj
catio No. of soil P material BAE L ion nation pography getation
tion (m) |
e Red soil
BB, B B Gentle Evergreen
A Bif:]ldi]i 44-12 Re Resid- | Diluvium 80 |S50W! 15° | slope of broad leaved
“ nal soil hill top forest
A, - Al b : o . .
4 I.Ji:bu 42~-34 Rs hid. Ihid. 100 [NsOW 20 Thid. 1bid,
A, il M et
St _ i ol I " - o | Flat part of | Sasa and
Sor§§ma 44-1 Re Thid. Ihid. 280 |8 40W) 3%\ top bush
e = | Limestone " . | Pine (Pinus
ZS g’ah . 42-85 Ro luflbiélm and 40 |S20W| 3° ggaﬁ ?:;g Lt chuensis)
© | Diluvium B forest
it Yellow soil
KK, B o |y %«E’éél: gl%ys}ate 245 | s 60w 20 gzgge& gveré;xieen 4
: ) g A Resid- 45 & 20° s road leave
Nagodake ual soil ;rg;z;zalhne ir;;untam forest




Btnhis X OB IERE (BRI - M) 81—
SE U I St v :
R bas Mode of "p o0v A 5ol et BB ook
Lucatlon of soil it;x;;ga« material : é‘éﬁf tion nation Topography | - Vegetation
HE, BB Middle part
y 3} 4508 Ya Ihid. 250 18 50W] 25° of mountain Ibid,
ona stope
;,j’ S Mook Gentle slope,
e b 42-27 1 Ye Upid | Clayslate 455 IN3OW| 15° | of moun~ | Ibid.
¢ dake tain top
=P
ko) o8 | Yo B B sandstone | 3200 B | 20| Ibid, Thid.,
. . - Pine (Pinus
avone vy L B Quarts 9 o [Gentle slopel o7 5~
12:36 | Yol | g™ | Porphyry | 0 N 107 gy | dedclensis)
AT %,{rlﬁyalate Middle part Evergreen
42-37 1 Yol(d) | Creep 2, stallinel 520 [NISE 35° lof mountain| broad leaved
soil | - :}fig; e slope forest
1 Lowsr part
i 43-16 Yo Collu- | Sandstone | 180 [IN75W, 33° | of moun- | Ibid
Umu;iiw i tain slope
s Red-Yellow soil
s e o 3 Evergreen
ng%:dlﬁ"m $3-45 | YRa Diluvium 120 |G 60w 5° lfat’pa%t broad leaved
Ada of hill top fore
arest
Ak Bl ten. | Mokumao
¥ k; 80 |Nzowl 23 OIM ;05);5 (Casunrime
Minami AR ;ﬁ;%fni, o | equisclifolia)
meijlyama 4 Sop forest
Surface gleyed red and yellow soil
; i ) o | Flat part -
4D 7 &1 T A5YAS 20 el
42-26 Diluviam 160 [N 45W 2% ) of hill top Bush
- . Evergreen
eI s214’ | gRY by | DL 1 T ’ » [Gentle slope e
Minami 42147 | gRYb1 | Typag | Ibid. 1o W 8% 1ot nilt ?{fé’f% leayed
meljiyama e
Dark red soil
eatle slop Evergreen
43-32 1 DRo(d) Limestone 90 IS 50W, 107 | P proad leaved
i oi hill top | ¢
forest
By B 4 N R 30 INVOW 2¢ | Ibi bid
SEIO‘Bhl At DRbp (d?ﬂ lbld H)l(ia 30 IN7 p“/ ;le Ihid N
BE RS Limestone Lower part| Pine (Finus
Huru-~ 43-6 | DRo(d) and 90 IN20FD 13° | of gentle | {ufchuensis)
shima Clayslate hill slope | forest
A Geuntle slopel
3 42-64 | DRo(d) Andesite 75 [§70R] 5o [POPTE S10DE g,
Kuura nal soil of hill top

B ¢ LB LR

Remark ¢ Type of soil is based on the forest classification in Japan (1975).

978 Wk ot
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Table 2. 4+ H o (L% Wk HE
Chemical properties of soil (On dry basis)
- }a .’f.',v—l Lgi
o Exch. L

o e Ao B E Rate Uf

No Haeil | Horizon ness| (%) | (%) Al Mg (%) (H;0)
{em) (m. e 100 g soil) | CaO | MgO
Seti Red soil
By 7 2,29 0.10] 23 | 11,5| 0.90 1.27] 7.8 11,0 4,42
44-12 Re B 21 1,010 0.0 17 | 11.8]| 0.48 0.66 4.1 5.6 4.80
Bs 32 0.68 0,05 14 110.4| 0.31] 0.43 3.0 4.1} 4,97
(A)-By| 15 1.28| 0,08 16 | 4.34] 0,56 0,26 12.9 6.0 4,56
42-34 Rs Ba 15 0.72] 0,070 10 | 5,10 0.72 0.08 14.1] 1.6/ 4.45
Bs 40+ ] 0.35] 0,05 7 | 569 0,55 0,200 9, 3,5 4.56
A 9 5.91 0.83 18 [29.6| 4,12 3.92 13.9] 13.2 5.25
44 Re A-B 13 2,470 0.14) 18 18,5 1.14 2.06 6.2/ 11,1 5.00
: “ B 20 0,73 0.03] 24 1581 0.67 1.67 4.2 10.6/ 4.90
Bs 304+ | 0.39 0.01 39 [12.4| 0.39 1,200 3.1 9.7 4.80
A 9 4,21 0.30] 14 |20.5  7.49 4.06 36.5 19.8 5.28
1985 Ro Bil 8 0,75 0.1t 7 | 12,3 0,59 1.87 4.8 1572 4.68
o BiF 23 0.77. 0,13 6 12,31 0.46] 1.43 3.7 11.6] 4,66
By 304 | 0.61 0,08 8 110.91 0,31 1.68 2.8 154 4.72
A 3 6,84/ 0.32 21 |20.6| 0.50 0,61 2.4 3.0 4.30
44-10 Ya A-B 13 1,81 0,09 15 | 9.85 0.28 0.53 2.8 5.4 4,48
B-C 404 | 0.34] 0.08| 7 | 8.89 0.20 0.49] 2.4 5.8 4.78
H-A 5 23,21 0,87 27 |57.311501 6,12 26,4 10,7 4. 41
43-38 Vi A 7 3,04 0.14) 22 | 16,9 0,84 0.37] 50 2,2 4.37
- ; By 9 0,94 0,05 19 [ 150 0.500 0.21] 3.3 1.4 4,57
Bs 32 0,61 0.03 20 |14.81 0.40, 0.19 271 1,3 4,60
A-B 10 J64] 0,370 13 | 16,1 2.99 0,44 18.6 2.7 4,74
42-27 Ye B 20 720 0,190 9 | 9.0l 100 ©.18 11,1} 2.0 4.79
C 20+ 88l 0.12) 8 | 4.79 0.77] 0,10, 16.1] 2.1 4.91
A 10 5,81 0.8 19 19,1 | 0,73 1.32 3.8 69 4.51
43-18 Ye By 10 1L75 011 16 {124 0,47 0.58 3.8 4.7 4.8
Ba 35 0.68) 0.06] 11 {12.4| 0,42 0.48 3.4 3.9 4.84
A-(B)I 10 2,41 0,120 20 |11,2| 1.30 222 11,6 19.8 4,37
.y B 40 0.59] 0,04 15 |12,2| 1,80 2.80 148 23.0 4.95
42-36 YeeIm | g2 1 1s | 046 0.08 15 19.1| 175 2.38 9.2 12.5 5. 10
Ca 304 | 0.14] 0.0t 14 | 9.17 1,10 0.53 12.0 5.8 5.20
A 3 5,71 0.89 15 15,21 0.71 0.37 4 2.4 4.13
42-37 Yold) | A-(B) 9 2,990 0.25 12 | 9.8l 0,50 0.32 5.1 3.3 4.70
B 13 0.76 0.13 6 5,370 0,40, 0.41] 7 7.6 4,90
A 15 3.13 0.19 16 | 8.94 1,43 0.76 16,00 8.5 4,98
43-16 Vo A-B 13 1.04 0,08 13 | 5.85 0,52 0,12 8.9 2.1 5.10
Y B 22 0.590 0,04 15 | 4,100 0,43 0.18 10.5 4.4 5, 24
B-C 304 | 0.520 0.04] 13 | 3.98 0.46 0.21] 11.6 5.3 5.00
St Red-Yellow soil

B 2 1,10, 0.09 12 | 6.26| 0.79 0.06 12.6 1.0 4.70
43-43 Y-Ra By 18 0.49 0,06 8 6,07 0,47 0,170 7.7 2,8 4.72
By 254 | 0,25 0.03 8 5,14 0,54 0.16] 10.5 3.1] 4,98




TRREHIER I Jo v 2 _aq
& 0 i
Exch, %‘,F i’}

e S fir crN CEC, l sxtdrit(i)on pH

T ! < Iny T : A T
F ;}f‘e Lype of \eorizon ne\%s @ @ | Ca0 (MO " () (H0)

(om) P (m. e /100 g soil) | Cal | MgO
A 15 1790 011 16 | 7.19 0,470 0,19 6.5 2.6 5.00
. . B: 7 0.50, 0.04 13 | 6.24 0.6l O.16l 9.8 2.6 5. 08
43-4 Y-Ro By 19 0.420 0.03 14 10.2] 0.87 0.09 8.5 0.9 4.92
50 0,21 L0201 13, Lo8 0,16 4, 4 1,2 4. 92
B~C 504 | 0.21 0.02 11 Lia.3]| 0.58 0 o 492
"5 A Bk B Surface gleyed red and vellow soil

Ag 6 3.920 0.18 30 | 1.4 1,35 0.70 6.1 4.43
L » By 14 0.61 0.06 10 | 6.14 1,09 0©.34 5.5 472

4206 1% g . . . , .
4226 &RY T Ba 121 053 0.05 11 | 5.368 0,67 0,43 B.0 4 64
By 20+ 210 0,03 7 | 6,08 0.63 0.13 2.1 4,72
Ag 16 { 23 | 4 0,62 0 13,8 4.7 4.01
P _— B o 0 7. 0.920 0.33 119 4.3 4,08
i2-14 £RYby By 30 0.6 11 | oeo2e 090 0.29 10,9 a5 482
Ra 204 | 0.4 9 0.64 0.49 6.2 4.7 4.70

< red soil

11 73.8 68,9 | 12.6 | 94.6

Ay 5 1 1700 7,018

43-32 eDRo(d) As 15 S 149.8140.0] 5,68 80,3 11.4 6,90

B 30+ /6, 8 29,2120.9 ] 331 71,6 11,3 7.05

. Ay 5 1100 0.9 18,6 6,50

43-7 DRo(d) | Ag 18 | 4.6l 0.45 13.8 6.52

B 254 | 1.61] 0.18 13,50 6,45

A 4 3.89 0.30 13 |33 15,80 6.22

| By 1.39 0,100 1 27, 15,30 5.70

45-6 dDRo(d) Bg__t_ 1,06 .10 1t |25, 17.2, 5,62

Ry F 104 010 1 16,11 5.70

BC 0.77) 0.06 13 | 23.6 13.3 5.60

A 2,990 0,23 13 |14.9 28.3 5,85

_y poray | Bi 118 0,12 10 ] 18.3 2050 5.17
L7 oy

4264 dDRe(dy | 5, 0.88 0.09 10 |11.6 25,6 5,17

Bg 0.721 0.09 8 |13.2 29.8] 5.20

4. FER L EE

S Tamw JEE L,

Sk FEMERE & BB Table 3
CHE d4z (Table3 T«
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Table 8. -8 0 & 8 & 8% % (L&
Total and free iron oxides in analysed soils
(Per cent on dry basis)

" s | Mpara-Jace- . . )
Taw 0OV akmRar & B B SRER
N WoE g 0T EREY
FEHES LB B B Tanw’s acid- MF;HR"",?AC,EK”‘ Total | Activity | Crystalli-
- - e gte SONS CH¥ale-  Pe O, rade |nity ratio
7 ic oxalate B eqls gra v
Pf\?g}’e 6g§§)§l Horizon| Soil color ksolubﬁ.e él\thmx};xte
- | Fe0, | Sguble (A) (B)-(A)
A 5% ©> (B) ©
(B
iy cehe Red soil
1 i B
Bi1 5Y R5/8 0:25 3.74 | 5.78 0,07 0. 60
44-172 Rs Bg | 2.5YR4.5/8 0,16 7,36 10,9 0,02 0. 66
Bz | 25YR4.5/8 0.10 8, 62 11,2 0,01 0.76
(A)-By 10YRGE/6 0,23 2,21 2,89 0.10 0. 69
4234 Rs B 5YRS5, 5/8 0,10 4,40 5,11 0,02 0. B4
By | 2.5YR4/8 0.10 8, 49 10,1 0.01 0.83
A | 7.5¥R4.5[6 0. 45 7,04 11.3 0. 06 0.58
441 Re A-B | 7.5YR5/8 0,33 - 9.03 18.2 0. 04 0. 66
- B 5YRS5.5/8 0,16 12,6 18,4 0.01 0. 68
Bz | 2.5YR5/8 0. 20 13,2 17,9 0.02 0.73
A 10V R3/4 0.12 9,71 11.8 0, 01 0, 81
42-85 Ro Byl | 7.5V R4/6 0. 11 10,7 13.3 0,01 0. 80
- BiF | 7.5YR5/6 0.10 11,0 13.2 0.01 0,83
Ry | 7.5YRB/6 0.13 10,8 13,1 0,01 0. 81
e Yellow soil
A 10Y R5/4 0. 47 2,73 5,01 0,17 0. 45
44-10 | Ya A-B | 10YRSE/6 0.19 3,34 5,27 0.06 0.60
B-C | 7.5YR5/6.5 0.08 5, 44 8,15 0. 01 0. 66
H-A | 10YR4/4 C. 40 1,22 1.85 0. 33 0. 44
43-38 Va A 10Y R6/8 0.35 2.37 3.30 0,15 0. 61
o B: 107V R6/8 0.27 3.78 5, 81 C, 07 0. 60
By |7.5YR6/8 0.20 3.68 6.75 0. 05 0.5
A-B | 10V R4/4 0, 51 4,35 6.70 0,12 0.57
42-27 | Yo B | 7.5YR6/8 0, 64 4,69 7,89 0,14 0.51
c 7.5Y R6/8 0, 40 5. 01 8,25 0,08 0. 56
A 107V R4/4 0,35 2.31 3,74 0.15 0.52
43-18 Ye B: 10YR5/6 0.32 2,89 | 4 64 0.11 0. 55
Bq 10Y R5/8 0,22 3,04 | 4,93 0.07 0.57
1
A-(BY| 10YR4/4 0.26 1,07 1,08 0.24 6.75
. X B 10YR6/6 0.09 1,45 2,42 0.06 0,56
42-86 | Ye-Im | 576 1 10y R7/6 0,07 0,96 1.67 0.07 0.53
Csy 10V R8/3 0.02 0. 41 1,83 0.05 0.21
A WY R4/4 l 0.76 3,58 3, 66 0,21 ~0,77
42-37 | Yo(d) | A-(B)| 10YRS/6 0,83 4,11 4, 47 0,20 0,73
B 7.5YR6.5/8 t 0,56 4, 47 s, 11 0,13 0.77
1
: A I0YR3/5 | 0.15 0. 54 0.70 0.28 0.56
45416 | Yo A-B | 10YRS5/4 | 0.19 0. 68 0. 80 0.28 0.61
* v 10V R6/7 0.18 0. 80 1,07 0.23 0.58
B-C | 10YR7/7 0,18 0.96 1,35 0,19 0. 58




R B B e, (P« ANED s BF

T I . cvm T p et - . .
BmEs o] i Tamw’s acid- ML‘,:“C“. tjrlgthe Total | Activity |Crystalli-
-ofile . ic oxalate F9%3 CLIAIER - Fey, grade mity ratio
P f\?hi“ Eypﬁ;l Horizon| Soil eolor soly bl: dithionite
O, | oF 8ol S soluble (BY—(A)
FegOy Fess () (B LA
A B v )
(A (B ‘
Red-Yellow soil
3 B 0.15 0.75
43-43 | Y-Ra By L, Gl 3. 81
3 ), 01 0. 88
A* 3,31 035
A o By* 0. 03 0, 66
434 Y-Ro B, ey 0 74
B-C .01 | 0.80
S
Ag 10YR4.8/2 0. 43 0,77 0,13
. By 2,3V R7/4 18 1,88 0,08 0,71
=y 1o - . Ve o L
42-26 | gRY 1\ gl 1 1oy R7/6 0,08 339 0.02 0,78
Bs 10Y R6/8 0, 06 5,38 0.0 0.97
Ag 10Y RE.5/2 0.11 0. 31 0,52 0.32
14t By | 10YRS/8 0.14 2,97 0, 05 0.82
42-14 1gRYbr gl | 0y Re/s 011 419 0. 0 0. 84
Bs | 7.5YRS/8 0. 08 5. 49 0,02 0. 88
Dark red soll
Ay 1,8 0, 36 6,13 8, 37 0,06 0, 69
43-32 eDRp(d) A 5YR2/ 0, 49 7,95 9,87 0. 06 0.76
B SYRSE.5/6 0,18 9. 02 12,4 0,02 0,71
As 7.5Y R3/3 0, 04 0,81
43-7 DRp(d)|  As 10YRA4/4 0, 03 0. 80
B 5YR4/6 O, 14 0. 02 0,74
5Y R4/3.5 0, 44 0,04
5YRA/S 0,51 0, 04
43-6  |dDRo{d) 5YR4/8 0, 54 0, 04
SYRE/S 0. 46 0,03
2.5V R4/8 0,43 0. 04
A SYRA4/2 0, 51 4,26 5,57 0,12 0. 67
oca |t Bi SYR4/6 0,20 6.02 8. 08 0.03 0.72
42-64 |dDRo(d) 5o 5YR4/E 0,14 5. 67 8 58 2 0.76
B3 5Y R4/8 0,11 7.36 9, 64 0.75

% ¢ Red-Yellow soil @+ R#FE:LE, MReLE,
Remark : In Red-Yellow soil, * denotes the vellow colored horizon and the rest is the red colored horizon.
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IS S OTEE, KL

THAELUTND, KIS

H 0. 120, 78%, Fe-aup 47
5% (—H® Cr, Cy FTI 2. 16~2.63%), %
0 644,54, %L 4. 84~

EOREATIE, Fe-r AFEA 0. 10~0. 45, Fe-ov-)) S455EH 2. 21~13. 2T

~AB B THH L LTS,

ELTW S, I

E &7z, '?T\A:j:/
0.15), FKIF®
2, 0,010, 10 O

RIS LS EYE 0 01~0.05 (—0 Am B
10, 26~0.39) & LTS, MEORELOEAR
iz H 0, Adoirt-k & ERREE

DIEEFR LTS,
I, AEIT®R0.82~0.93 4 L, ABER B EOY
TRHERE &R LIRS Do i

Fig. 3 DLk 3 R L TS, Mo ffE-- ol
HESk O TEIERE &R
FL LTS,

Lk K UMEYE,

Lk Fig. 31ckd &

oo SRR DRI I &

EEBDTOE, | RORBOEIR LT

VA KD

i b &, RREY

L KTV,

.

[y U{Hw HY, W DG 0. 0% 14 O

1% 0.09~0. 28%, Fe~v-1 & HHER 2.31~2. 99%
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On the Forms of Free Iron Oxide in the Hed, Yellow, Red-Yellow,

Surface Gleyed Hed and Yellow, and Dark Red Soils in Okinawa

B

Toyoaki Nismsa® and Toshire Kojma®

Summary

This paper deals with the iron oxide forms of the red, yellow, red-vellow and surface
gleved red and yellow, and dark red soils in Okinawa,

The amorphous iron oxides are determined by Tamw’s acidic oxalate extraction, and the
sum of amorphous and crystalline iron oxides by Menra-Jacrsow’s citrate-dithionite extraction,
Total iron is detemined after Na Oy fusion.

The activity grade of free iron oxide is expressed by the ratio of acidic oxalate soluble
iron oxide/citrate-dithionite soluble iron oxide and the crystallinity ratio of free iron oxide by
the difference of citrate-dithionite and acidic oxalate soluble iron oxide [ total iron oxide,

The site conditions of the analysed soils, and the analytical results are stated in Table 1
and Fig. 1~3.

L2

The obtained results are as follows @

1} The amorphous iron oxide is low in every soil, Its levels of the red, surface gleyed
red and yellow, and dark red soils are almost the same. Its upper lmit of the yellow soil is
slightly increased and its range is rather expanded.

2) The citrate-dithionite soluble iron oxide and total iron oxide are decreased in the
following order as red soil 2= dark red soil >vellow soil % surface gleyed red and yellow soils,
Those of the Ag horizon of the surface gleyed red and yellow soils are remarkably decreased.

3) The activity grades of the red, dark red and surface gleyed red and yellow soils are
remarkably low and those of the vellow soil are fairly increased. Those of the Ag horizon
of the surface gleyed red and yellow soils are remarkably increased.

4) Against them, the crystallinity ratios of the red, dark red and surface gleved red and
vellow scils (lower horizon) are generally large. Those of the yellow soil are fairly increased
and those of the Ag horizon of the surface gleyed red and yellow soils are remarkably
decreased,

5Y Comparing the ranges of activity grades and crystallinity ratios of the analysed soils
with those of the corresponding soils in the main land after Nacarsuka, those of the red, dark
red and surface gleved red and yellow soils (lower horizon) are well agreed with those of the

R range and those of the yellow soils are the intermediate of the R and YR ranges,
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