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Table 1 Basic properties of the soils used for experiment

* : | pH A B K 4 % B % <0.01mm Filg
(%) (Fe,0,%) (Fe,0,%) (%)

Soil (H,0) Organic matter Total iron content| Free iron oxide Soil particle

Yellow brown earth 6.71 0.66 5.05 2.40 52.5

£ o
Red eacth 4.40 0.38 5.48 4.66 70.7

o
Laterite 5.70 0.86 14.48 13.00 69.1
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Table 2 The treatment of incubation experiment

RMELE (%)
Soi LRES ﬂ(fr}ﬁl_ﬁ Amount of Astragalus
oil Treatment No. Water regime
added
1
B 5 M 0
Yellow brown earth 2 2
3 5
Red earth 5 mpermeable 5
B g W 6 0
Laterite 7 5
11
SR 0
Yellow brown carth 12 2
13 5
o 1% 14 f f 0
Red earth 15 crmeable 5
- S - 16 0
Laterite 17 5

HARBBA pHB.0—85 M 0.1M AEHMERBIERY, EEFEH pH3.2 M 02M B
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Table 3 The contents of complexed iron of incubated samples

B K * #
LERS ' Condition of dehydration
Treatment
No. A BOK * B F
° Not dehydrated pF 2 Air-dried Oven-dried at 105¢
1 9.5 10.8 11.1 11.6
2 50.5 20.6 25.9 22.0
3 69.8 35.4 40.2 30.0
4 6.9 7.4 8.2 9.2
5 52.2 18.4 24.1 16.2
6 10.1 6.8 5.6 8.0
7 75.4 15.4 23.5 18.3
3! 5.2 10.4 9.9 11.9
12 23.3 23.4 30.2 30.4
13 35.1 53.4 47.4 42,0
14 3.0 5.1 3.8 7.5
15 12.1 21.6 17.8 17.0
16 4.5 4.5 5.8 6.8
17 25.9 25.9 25.3 22.8
B4 BAEBSEOLTRIN (EAKEHE)
Table 4 Analysis ot variance ot complexed iron contents (under impermeable)
ERER E::: 3 ¥ 5 A b I F (&
Source of Degree of Fo.on Fo.m
variation freedom Sum ot squares Mean square F value
REKER
Total variation 27 9676.83 - - - -
4 A& A 5 3.16 5.09
Treatment 3 2309.41 836.47 6.59 (3.18) (3.18)
LA 2.66 4.01
Soil sample 6 4881 .42 813.57 6.41 (6.18) (6.18)
RrR %
Error 18 2286.00 127.00 — —
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Table 5 The contents of amorphous iron oxide in incubated samples

B X % #
nEae Conditions of dehydration
Treatment No. =~ B X F # T
Not dehydrated pF 2 Air-dried Oven-dried at 105C
1 0.85 0.33 0.49 0.44
2 1.32 0.90 0.86 0.49
3 1.26 0.88 0.85 0.52
4 0.62 0.27 0.31 0.30
5 1.82 0.52 0.63 0.46
6 0.64 0.22 0.51 0.46
7 1.68 0.59 0.85 0.72
11 0.42 0.36 0.43 0.46
12 0.54 0.50 0.65 0.51
13 0.66 0.53 0.70 0.62
14 0.20 0.15 0.20 0.29
15 0.38 0.26 0.44 0.42
16 0.40 0.39 0.40 0.49
17 1.32 0.65 0.72 0.70
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Table 6 Degree of activation of iron oxide of incubated samples

B X % #:
SRS Conditions of dehydration
Treatment No. A B X F peid F
Not dehydrated pF 2 Air-dried Oven-dried at 105°C
1 35.3 13.7 20.3 18.2
2 59.4 40.5 38.7 22.1
3 56.5 39.5 38.1 23.3
4 13.0 5.7 6.5 2.3
5 38.2 10.9 13.2 9.6
6 4.9 1.7 3.9 3.5
7 12.8 4.5 6.5 5.5
T on 17.5 15.0 7.9 19.2
12 22.9 21.2 27.5 21.6
13 28.6 22.9 30.3 26.8
14 4.1 3.1 4.1 6.0
15 8.0 5.5 9.2 8.8
16 3.1 3.0 3.1 3.7
17 10.1 5.0 5.5 5.3
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Shrinkage rate of soil clod
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0 FE & ( Feo) Fe,054
‘Amorphous iron

E: ® 1,24, 11, 12, 14 %N‘:Fﬁyt:':i# o 3, 5’ 7%ﬂ{i#! 6, 13, 15, 16, 17 %N
FREFLRE X 3,5 7RATLHE

Note: Air-dried and oven-dried samples of treatment No. 1, 2, 4, 11, 12, & 14 and ot No.
6, 13, 15, 16, & 17 were represented by “@” and by *O™ respectively. Air-dried
and oven-dried samples ot treatment No. 3, 5, 7 were represented by “X” and “0O”®
respectively.

A1 Emesd R

Fig. 1 The effect of amorphous iron on the shrinkage rate of soil clod
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Table 7 Destruction percentage of structural body (>0.25mm)

& ®E KB 5 pF 2 o # 7
Treatment No. Air-dried Oven-dired at 105'C
1 67.1 58.3 73.8
2 64.0 58.1 75.2
3 61.3 49.5 60.3
4 26.4 50.0 31.6
3 69.1 30.6 28.8
11 33.5 54.8 72.3
12 52.1 61.6 65.4
13 21.2 52.6 66.3
14 73.4 51.1 39.9
15 70.9 28.1 13.2
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Table 8 Dispersity of the incubated sanple

Bt 7 S #
THRS Conditions of dehydration
Trestment No- Eo! dcﬂl?‘ydratzjc} PF 2 Air-dircd:F Ovctr;idried at :lf:05°c
1 32.2 58.9 8.7 15.3
2 38.8 56.3 8.2 16.6
3 43.2 50.4 8.5 20.7
4 7.3 5.0 1.8 1.4
5 24.4 22.4 3.2 7.2
6 0.4 3.3 1.8 1.9
7 1.0 10.3 1.3 0.4
11 62.7 62.8 12.3 18.0
12 61.7 67.8 10.6 21.4
13 61.8 57.1 12.3 24.9
14 5.3 6.2 3.0 4.7
15 19.2 16.6 4.0 8.2
16 0.6 1.6 2.7 2.7
17 4.8 2.2 2.9 3.5
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The relationship between the degree of

activation of iron oxide and dispersity
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INFLUENCE OF TRANSFORMATION OF IRON
OXIDES ON SOIL STRUCTURE

He Qun, Chen Jia-fang and Xu Zu-yi
(Institute of Boid Science, Aoademia Sinica, Nanjing)

Summary

The transformation of iron oxides in soil in the course of submergence and drainage,
and its influence on the soil structure is discussed on the basis of incubation experiment.
The yellow brown earth, the red earth and the laterite were added with various amounts
of dried milk vetch powder, and incubated under the submerged condition with and
without percolation. After 8 months, the incubated samples were dehydrated at various
intensity and samples without dehydration were used for check (Table 2).

The complexed iron and amorphous iron oxides contents of incubated samples were
influenced obviously by the addition of organic matter, submergence and dehydration, but
the influence of dehydrated intensity on the complexed iron content was insignificant
(Table 3,4 & 5).

The amounts of OH™ ions desorbed by replacement of '~ were decreased in order of
laterite > red earth > yellow brown earth. Between the amounts of OH™ ion and erystal-
line iron oxides content (Fe, —Fe,) there is positive correlation with a high significance
(r =0.940, n=24). It appears that the essence of activation of iron oxides includs the
reaction of hydroxy group (—~OH) on the surface of iron oxides converted into aquo
group (—-OHs).

Shrinkage rate of soil clod calculated by bulk density after air-drying and oven-
drying ranged from 0% to 43% (by volume) and it depended markedly on the amorphous
iron contents (Fig. 1).

For incubated samples of yellow brown earth and red earth, the shrinkage rates of
soil clod correlated well with the apparent destruetion rates (r = 0.60, » =20). It indi-
cates that shrinkage caused by excess amorphous iron oxides content is not favorable to
the formation of waterstable aggregate. This assumption seems to be supported by the
phenomenon that there is a significant positive correlation between the degree of activity
of free iron oxides (represented by z) and the apparent destruction rate of microaggre-
gate (> 0.25 mm, represented by y, then y =13.5 s, r = 0.68, n =35).

Based on the facts mentioned above, it is considered that it is necessary to control
the conditions of activation of iron oxides (e.g. prevention the soil from long term
submergence) and to strengthen the conditions of ageing of iron oxides (e.g. drainage)
for the paddy soils with a highly dispersity in order to facilitate the formation of good
structure of the paddy soil.




