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Kazuhiro Oya, Kennji Yabuoshi, Yoshihiro Tokashiki, and
Moritaka Shimo: Changes of Redox Potential and
Solubilization of Iron and Manganese in Soils Flooded with
Seawater

Summary

Soil chemistry studies on the seawater affected soil are necessary to establish
rational measures for silviculure and conservation of mangroves. In this
connection, an experiment was carried out in order to study such chemical
phenomena as Eh, pH and solubilization of iron and manganese in the soil brought
into the flooded conditions with seawater.

A Red soil (pH 4.4) and a calcareous Gray Upland soil (pH8.4) were flooded
with distilled water and 50% and 100% seawaters in polyethylene pots for about
90 days.

The Red soil showed a rapid decrease in Eh below O mV, that was
accompanied by a gradual rise of pH, when flooded with distilled water. In
contrast, the decrease of Eh and the rise of pH were delayed when flooded with
the seawaters. This seawater effect, however, was lessened in the Red soil that
was previously treated with calcium carbonate to raise its pH to 5.5.
Solubilization of iron and manganese was enhanced by the folooding with the
seawaters in the Red soil.

In the Gray Upland soil, the Eh values decreased to 25 mv at most but not
below O mv by the flooding with any of the waters for the period of experimet.
The pH values rather decreased slighly to 7.5. Iron was not solubilized to any
extent by the flooding treatments. Manganese solubilization was brought about by
flooding specifically with the seawaters.

From the above, it was deemed that the changes in Eh and pH of the soil
flooded under the seawater affected conditions may be different from that in the
soil flooded with the freshwater.
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Table 1. Physical and chemical properties of the soil used for the experiment

s pH EC CEC Exchangeabl base (me/100g)  Base saturation
oil _
(H0) (Kcl) (mS/cm)  (me/100g) Ca Mg K Na (%)
Red soil (Kunigami Mabhji) 4.4 3.7 0.11 11.1 0.62 0.35 0.28 0.09 12
Gray Upland soil (Jahgaru) 8.4 7.2 0.18 18.0 74.10 3.54 0.64 0.13 436
Total C Total N Free iron oxide  Exchangeable Easily reduci-
Soil Texture
(%) (%) (%Fe 2 03) Mn (ppm) ble Mn (ppm)
Red soil (Kunigami Mahji) 2.38 0.15 15.9 3.6 6 8 Heavy clay
Gray Upland soil (Jahgaru) 1.30 0.08 16.3 1.4 2 129 Silty clay

TR pEMRlEE L LT . pHEBRZEE (EC) 3FNFNIL25TAEES L U15KRBHEY %
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Table 2. Analysis of the seawater
used for the experiment

wftﬁ&“liﬁt&;tTableZ R L7 Determined values
SRS XA T 4 vy —~GA200% v TS| EE L pH 79
7oAt v pHEECIE #nEhpHA — % — 8 L UEC EC 52.5 mS/ cm
A—&—T, BA+> (Ca, Mg, K. Na, Fe, Mn) 35 Tons : Ca 22.8 me /L
FWKFET, BEAF I A4 VIEEFTHEL, K Mg 112.4
B A 4 > ORIEIT IR S Y A —¥ T F LB E MR . K 8.4
EHE D TREE N Y AR IE T B Y E A7, Na 467.2
Cl 493.6
i o S0, 66.4
4. BKEBRRUCILFMRITE F
e <0.1 ppm
WAKHABERIEIE 218cm, XF7.2endD560mIBEMO R ) ¥ Mn <01
ADEZRIRE, IO ) a v idd, FRILH
5 2% (E&10cem) HL-b0% S L THW,

AR FPRBELZ2VE D IZEDO ) I XRIZVEDH T AT - L e B TTHBW, $7247
AT LERDLEFa3 9 r by THsunis,
E’“‘l‘%itﬁ (FRfet) I EREHEMBE I D pHEA SR USSIZHAEST IO LELRRILEMZ., T+
WIRE LD EKRERIZAW Z, 7y )ELE Ukadtht) 3Ry VERMTHV 72, #XK
‘(Ti@fﬁiﬁtuzw WAZ & B TiEpHAREME OM & HhEid Table 3 (277 L 72,

Table 3. Combination of flooding waters and soil pH adjustment treatments

Flooding water Soil pH adjustment by calcium carbonate
Treatment on Treatment on
Red soil Gray Upland soil
(1) (2) (3) (1)
Distilled water pH not adjusted {No treatment) pH adjusted to 5.5 pH not adjusted
Seawater, 50% pH not adjusted pH adjusted to 4.5 pH adjusted to 5.5 pH not adjusted
Seawater, 100% pH ont adjusted pH adjusted to 4.5 pH adjusted to 5.5 pH not adjusted

K I ERCpHARER ORI LV A M 72AG L 2 Fa 47203808 x 2 RIEEDSOFE L, B K,
50% K, 100% K 7% &% £350mlo2iEM L. HE 2 enfEERE KT L LKL, HEXT v
7 CHEE L7z, #AKIZI9904E 9 AH 5128 £ THIOAMBEATITV, #KMBIZEhOZE{LAAKE W E
EZOLNBEOT1I~2HEIL, ZORIBREBAIEIEIL TS ~108EIZ, HEBEEFERTH2OET
EEHTHEIL, 2OBRICOVTCERE Eh pHE OB~ v H o 2 E % HlE L 72,
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N E — GA200fEF CTks |88 L. EEERRYE (0.068%E) & L. WHEFAT (4T) KRELTBE, RV
2 A IICHW

OMEEIZBWT EMIBILBTEMN =% pHIE 7 5 A BEBpHEt 2 BV, SR~ F L HlE R
TWASEFIZL 570, TEERY 7)) v FROEFHIZE BEKE Yy PROBRBES ZFEEOH K
WCTHAL., MEST BRI L7
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Fig. 1. Neutralization buffer curve of the Red soil
suspended with various solutions

O Distilled water, A 50% seawater,
(7] 100% seawater, @ 1N KCI solution
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Fig. 2. Changes in Eh and pH of the soil flooded with
distilled water

O Red soil,pH not adjusted, [] Red soil,pH adjusted to 5.5,
@ Gray Upland soil
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Fig. 3. Changes in Eh and pH of the soil flooded with 50%

seawater

O Red soil,pH not adjusted, & Red soil,pH adjusted to 4.5,
] Red soil,pH adjusted to 5.5, @ Gray Upland soil
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Fig. 4. Changes in Eh and pH of the soil flooded with 100%

seawater

O Red soil,pH not adjusted, & Red soil,pH adjusted to 4.5,
[J Red soil,pH adjusted to 5.5, @ Gray Upland soil
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Fig. 5. Iron and manganese concentrations in the soil solution
after flooding with distilled water or seawaters

O Red soil, pH not adjusted, & Red soil, pH adjusted to 4.5,
[J Red soil, pH adjusted to 5.5, @ Gray Upland soil
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TUANEOIKEER L TESHOELREEDONT, BRI ETE~ > # o H %y (Tablel)
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