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Table 1 Some properties of experimental soils

. N pH* AHLR e
wo & | tmem | BER O RE o o
. G i D 0.0lmol rganic ota
Locality Soil name ];’Oerniztc:; (Cefnt)h Color H,O0| .L-t ratter N
CaCl, (%) (%)
Ag 0—18 10YR 5/2 7.85 | 7.51 10.8 0.554
HEL G, 18—40 10YR 2/2 7.85 { 7.55 6.13 0.251
G, 40—75 10YR 1.7/1 7.42 | 7.14 8.42 . 0.388
A 0—10 10YR 2/3 7.97 | 7.60 6.92 0.382"
p 10—17 10YR 2/1 . 7.67 .49 0.159
i I B ES AR g / 8.17 3.4
Bg 17—30 7.5YR 3/4 8.15 | 7.71 3.40 0.176
O G 30— 170 7.5YR 3/1 6.93 | 6.68 7.14 0.374
014 | 10YR 2/2 6.91 | 6.45 5.70 6.311
14—22 10YR 2/2 7.60 | 7.12 3.63 0.209
wekmte| F : /
Bw 22—70 10YR 7/t 8.17 | 7.64 2.04 0.090
G 70— 90 7.5YR 6/1 8.25 | 7.85 1.51 0.068
Ag 0—25 10YR 2/2 6.01 | 5.84 15.4 0.733
HEL G, 2545 2.5Y 2/1 7.42 | 7.27 15.3 0.658
T = G, 4585 10Gy 3/1 7.81 | 7.39 5.07 0.179
®x N D 70—80 2.5Y 3/1 6.68 | 6.42 8.36 0.356
PEE KB G, 80—100 | 10Y 4/1 6.66 | 6.38 3.67 0.141
G, 100—120 | 10GY 6/1 7.37 | 7.02 1.11 0.039

* pH /KL b4 1:2.5
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Fig. 1 Distributional features of Fe and Mn in soil profile
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Table 2 Reducing status of soils after submerged incubation
FALER aERMR | BETREY T # ¥ &
B R mA(Eh) | B &' || B
it =t IR - Total Active (Fe*+) (Mn*+)
Genetic Redox reducing reducing Ferrous Manganous
Locality Soil name he oL potential substances | substances iron manganese
orizon
(mv) (m mol/100g soil)
Ag 138 2.93 2.55 2.05 0.43
aE+ G, 166 1.58 1.28 1.05 0.28
G, 181 2.17 1.90 1.41 0.37
A 149 2.59 2.24 1.89 0.79
14 P 06 0.76 0.62 0.44 0.70
mEARL g h
‘ Bg 310 0.36 0.30 0.08 0.32
® O G 198 2.44 2.03 1.45 0.22
A 154 1.94 1.58 1.11 0.30
5 23 0.8+ 0.81 0.46 0.17
wakmt| 7 :
Bw 437 0.10 0.09 0.00 0.03
G 428 0.27 0.21 0.08 0.34
Ag 123 4.57 4.08 2.99 0.37
_ &+ G, 138 1.99 2.49 1.65 0.31
{1 G, 219 122 1 1t 0.71 0.24
£ M B
" 265 0.72 .58 .25 .02
wekmL | P 0 0-2 0
G, 449 0.23 0.15 0.04 0.03
=3 LTEEBSRMAUNEE
Table 3 S§i0,/Fe,0, and TiO,/MnQ ratios of soils
H I T 2K B &8 B + &k <0.002 0.002—0.005/0.005—0.01) 0.01—0.03
Genetic
Locality Soil name horizon Soil mm mm mm (mm)
$i0,/Fe,0,
W d | REL G, 18.1 14.3 20.5 22.3 37.3
P iL BEAKBL G 22.9 14.3 22.1 27.9 49.6
BWEAEL G 19.4 13.3 20.3 35.7 46.3
TR | BEREE G, 34.3 13.6 29.9 68.3 126
£ M WEAEL G, 72.0 16.4 50.9 125 244
G, 42.7 16.3 44.5 86.8 97.7
TiO,/MnO
#M i HEL G, 5.52 11.2 5.53 3.26 3.04
BT | BEARE 3 8.52 11.7 6.75 7.18 7.29
FEARL 3 5.09 6.89 4.56 4.85 4,37
O X BEL G, 8.90 11.3 11.8 7.67 6.68
= FEKRBL G, 24.8 25.0 33.5 12.70 8.54
G, 10.4 1.2 23.6 9.79 6.39
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Table 4 Free iron and free degree of iron in soils

WA - 43 2 T V= + ik <0.002 [0.002—-0.005 0.005—0.01] 0.01—0.05
Genetic
Locality Soil name horizon Soil (mm) 1 (mm) (mm) {mm)
WHEE: (Free iron) Fed (Fe,0;) (%)
b Ik AR+ G, 2.49 3.20 2.94 3.59 2.02
BT BEABEE G 2.12 3.78 2.30 1.66 1.10
WEABL G 2.72 3.70 4.42 2.10 1.56
T % | EEt G, 1.40 2.76 - 1.62 1.02 0.47
® N | BEABE+L G, 8.57 2.34 0.60 0.49 0.18
G, 1.33 2.10 0.66 0.41 1.42
R (Free degree of iron) Fed/Fet (%)
b & | EE+ G, 33.1 35.7 39.7 48.3 49.5
B T WENEL G 31.2 42.2 35.0 28.8 30.2
WEkEL G 34.9 37.9 54,9 41.3 36.6
i 7 BEL G, 27.7 28.6 29.5 36.2 27.4
® K | BEABL G, 21.1 30.3 1$.0 30.4 20.9
( G, 30.3 25.8 16.5 17.8 67.6
F5 LTEENBHSHKNELE (F.0,)
Table 5 Active iron and activity of iron in soils
H A fnb B b o = + ik <0.002 |0.002—~0.005 0.005—0,01
Locality Soil name .| Genetic horizon Soil (mm) (mm) (mm)
WEMEE: (Active iron) Feg (%)
" E[4 HEL G, 1.54 1.36 2.50 2.80
B L HEAKEL G 1.23 1.37 1.42 0.74
HEEAEL G 2.23 1.37 3.27 1.7y
T BEL G, 0.72 1.22 0.97 0.54
z K #EEKEL G, 0.18 0.63 0.27 0.08
G, 1.17 0.57 0.18 0.18
JEILIE (Activity of iron) Feo/Feq (%)
W BB+ G, 61.8 42,5 85,0 77.9
BT BEKRBL G 58.0 36.2 61.7 44,5
WEKEL G 81,9 37.0 73.9 85.2
i % BEL G, 51.4 44.2 59.8 52.9
= R PWEAR L G, 31.5 26.9 45,0 16.3
| G, 87.9 27.1 27.2 43.9

ROTTFCERARR Mo 2 IR SIUE T /KD L I B, S B A SR 4 rh SO A O e sy, (B
EEZ MBI H P BEABLBN <0.002mm BRI B $& BRHE, iR
BT SR L R P, S b i 8o — B0 00 10 ek AL A 4 2R o
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A COMPARATIVE STUDY ON CHANGES OF IRON AND
MANGANESE OF SOIL IN DIFFERENT DESWAMPING
STAGES

Dong Yuanhua and Xu Qi

(Inssiture of Soil Science, Academia Sinica, Nanjing, 210008)

Summary

Changes of iron and manganese of soil in different deswamping stagess including the
changes of Si0;/Fe;0s and TiO:/MnO molecular ratios as well as free and active iron in the soil
and different fractions, ie., <0.002mm, 0.002— 0.005 mm, 0.005—0.01 mm, and 0.01 —
0.05 mm were studied comparatively. The distribution of iron and manganese in soil protile
was also studied. In addition, the reducing capability of soil was also studied through submer-
ged incubation in Laboratory.

The two experimental catenas which consisted of swamp soil, gleyed paddy scil and perio-
dically submergic paddy soil were collected from wetiands in Hubei and Jiangsu Provinces res-
pectively. The gleyed paddy soil and, periodically submergic paddy soil were derived from
swamp soil. The gleyed paddy soil which was of a higher content of organic matter in
gleyed‘ horizon was found in the initial stage of soil deswamping, but the periodically submer-
gic paddy soil with a lower content of organic matter in gleyed horizon was in the late stage of
soil deswamping.

Except for the <0.002 mm fraction, the ratios of SiO:/Fe:0; and TiO:;/MnO in soil and
coarser fractions of gleyed horizon were basically in the sequence in which gleyed paddy soil >
periodically submergic paddy soil>swamp soil, but the contents of free and active iron were
in the order in which swamp soil and periodically submergic paddy soil>gleyed paddy soil.

The distribution of iron and manganese in soil profile showed that iron and manganese of
gleyed horizon were leached intensively in the gleyed paddy soil, but they were illuviated
significantly in the periodically submergic paddy soil.

The data of submerged incubation indicated that the gleyed horizon soil was of a lower
Eh value and had a lot of reducing substances in the swamp and gleyed paddy soils, but it had
a higher Eh value and a few reducing substances in the periodically submergic paddy soil.

The above results suggested that the deswamping process of wetland soils could be divi-
ded into two stages:

First, the intensive leaching stage' of iron and manganese. In this stages the content of
organic matter gets still higher, the reducing capability becomes stronger, and percolation in-
creases, This results in the leaching of iron and manganese increases, especially the free and
active irom in coarser fractioms.

Second, the reaccumulative stage of iron and manganese. When the content of organic
matter is very low, the reducing capability decreases significantly, therefore iron and mang-
anese, especially free iron in finer fractions, are reoxidated and accumulated. Because of wa-

terlogging, aging of iron is blocked, so the activity of iron is over 80 percent.



