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Table 1 Spatial Variation of oxidation-reduction regime in soils

B
; S (LE FEL fr e e [ A
g H %'BﬁL Veﬁjﬁﬁfgﬁnd (Eh,, Z{R) (XIIgedJ%c?,‘;/ﬁﬁ)
Soil Locality Position geratior Eh g
utilization (Eh,, mV) substances
. i (%107°mol /L)
4L FANEE 1 BRI SE®R 510 0.30
B Pz 640 0.12
JEES P 180 1.88
FRaE T RE#L 270(K) FREFER MR 400 3.64
18003K) SHER RS 420 2.55
750K A 520 0.91
ﬁﬁ?i%ﬁyﬂigg zigﬂiﬁﬁ;@;_ IRg:il BRR 400-—-540 0.30 —5.0
M IR [ RS, TR " E __620 0.1—1.5
e eV R RIEA 48062
FER s/ NI 32 TP Hb IXTE <100—400 1.5—-13.0

1. M EEAr ST AREHIBEA 38, HEMIRFERNE e FILERTER
B T R A MK F 135 2 AY Bhy 24 S10mV R B Ik 24 0.30 X 107 mol/ L Wk ;
ok A RMREN 640mV, R E Y E2% 0.12 X 10 mol/L; JREB/KFE L HE2% 180mV,
RS 1.88 X 107" mol/ Lo

2. EBH M TG FIRLEE REE R AN B EE TR, Bl R EERKE
WL 270m A RUE SR AR T 3 E B0 Eh, 400mV <180m, $FHEMEZM®RT £
HEER 420mV < 75m BRI T HIBERER 520mV, BRI R £ IBUF R HE R,
B13.6 X 107> 2.6 X 107> 0.9 X 107 °mol/L,

3. 807 WA 38 R A A TR UG B AR T AR AL, IR EIE R
ST¥E BRI 2R Eh, 25 400—540mV, RFEEYTRIKEESS 0.3—5.0 X 107 mol/L
Vs el ie B 32 224 480—620mV, R P 0.10—1.5 X 107 mol/L; fikSEH
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Fig. 1 Relationship between Eh and the con- Fig. 2 Relationship between Eh and the co-
centration of reducing substances(C) in dif- © ncentration of reducing substances (C)inred
ferent paddy soils derived from red soils, soils under natural forests
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Teble 2 Oxidation-reduction regime in different types of soils im
tropical and subtropical China '

LT AEENR W
s Bl | R e, | LT
:tig ﬂﬂ)ﬁ (Ej[é) (Eh, %m) -sg substances €rrous iron
Soil Locality | Depth | PH Eh (X107 mol/L) (mg/1000g) pS
Cem Eoom¥ [ w | 8 | &m | xn
s \4 T ws E
AR} = 1 4.5 410 SEds | 4.01 4.01 —
(BL) | EIR 5 4.2 470 0 2.04 | 2.04 -
20 4.2 520 0 1.21 1.21 -
45 4.4 560 0 0 0 -
P! LEyL | 0—6 — 510 0 1.0 1.0 0 0 -
(E%ﬂ*@ 6—110 — 540 0 0.3 0.3 0 0 -
110 BIFp — 600 0 0 0 0 6 —_
FRAMEN | ZEUNG 1 5.2 590 0 0.16 | 0.16 0 0 0
5 ) 4.7 580 0 0.12 | 0.2 0 0 0
25 | 4.6 600 0 0 0 0 0 0
45 4.8 610 0 0 0 0 0 0
iﬂ?m WEgyp | 0—20| 4.6 540 0 1.5 1.5 0 0 6
CGibd) 2050 4.9 560 0 0 0 0 0 0
50QLF | 5.0 560 0 0 0 0 0 0
MR | WEEED | 013 ] 5.2 400 0 1.3 1.3 0.1 0.5 0
GHEF) 13—22 | 6.2 380 0 1.9 1.9 0 0 0
22—65 | 6.4 540 0 1.1 1.1 0 0 9
LIRS | WEE e | 0—20] 6.2 —20 14 3.8 17.8 8 242 14.0
G AQ 20—35 | 6.4 30 9.8 | 2.0 |12.8 25.0 | 225 16.5
35 DIF | 6.3 300 1.7 - |17 0.5 124 15.0
Note: § Strongly, W Weakly, T Total, WS——Water-soluble, E Exzchangeable

WMAR AR ENEARERRERZN,AER ELABET -1 EAEHEE, 5ER
B Eh, 7E 410—510mV, S5EEMZE 90—150mV, BEEYRKREHES T 1.0—4.0 X
10" mol/L W 4% ; JFE 75 540—590mV, 5EEEE 20mV, WEMEMRIERE 0.16—1.5 X
10°mol/L, UEEAMIZHE RS M L3, KAk AR L SN EFBRTERLE, K
18 E A S B RN B R B T I RO BE %S 5, E Eb, "TRKGREBR AR
400—(—20)mV, BRIEHEYFIKE X 1.3—17.8 X 107 mol /L W, RIFAKBE LA LB
FRREA—ANLEA T BAGHRE R 8L NESHE, K&k L aE T Sk, BT
FERRE M =R AR, FRHBRT, KB RERKOAS &, EFNET
BEBOENT, LS ABFRRAREIZ, ET 9 R ARTR, flimaigdx
R4 THEFRT Eh, 24 400—540mV, TEEIBFEY FIfE . KN, TR 08K
BREFIRA, Eh, AR AUE, AR Y RE RN, 5B RN 70—80% , kK 250mg/
kg, pS K14 EA,,ZAT THEPARE Y FEAERRNBEFEIBEWRE, T8
Bk RFEER K RBER A S, WE 3T, KFEEROERE HEMREE RS
BTE, DEFEEY R, FARERIEE Y AR e R, WKRERZEY, i
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Tahble 3 Relationship between the amount of reducing substances
in soils and the growth of rice

' B, 9 1 2 (Pl /S D7 KD
KA K IE
Situation of 0.35({R) 0.70(£RD
rice growth Current density (¢A/cm?)
0.35(V) 0.70(V)
E F 0.75 3.93
B 1.1 3.11
VN 2.46 5.07
= R 4.45 11.02
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Table 4 Heterogeneity of oxidation-reduction regime in soils

De?ér{ﬁ.i\ning: —;E“E'S Reducing %@?‘[{%Eﬂ Standard Varia'ti'on
condition substances deviation coefficient
(pA/em™) (s) (%)
PEEARS T 0.68 0.78—0.30 0.16 23.8
— kg 3.47 5.05—0.71 1.56 45.0
BEMEKEL 16.04 19.54—7.97 3.85 24.0
B 1.16 £,58—1.04 0.16 14.2
FRHL 1.51 1.74—-0.97 0.26 17.0
oh 0.72 0.81—0.42 0.13 17.8
R - iﬁ&mg{; 4.07 4.62—3.55 0.41 10.1
IS 2.16 3.65—1.25 1.01 46.8
i Ah 5.36 6.41—0,54 2.14 39.9
% 1.53 .
B 5.11
A= 1.33 1.56--0.54 0.38 37.0
KEFE g 8.22 8.71—7.21 0.49 12.1
. — kRt 0.13 0.11—0.12 0.01 ' 6.2
BEBEARL 3.34 3.51—3.15 0.14 4.3
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B 4 RS R 17.8 X 107 mol/ L W, KIS M 3% 8mg/kgo BN, KEEHEE LR
GHEEFENLEE L%, MERHALTLENEFESRERTR, BERLKSH
HUEC A 45 AT Ao EIL T I, KR L A R E TN TR S SRR F L ER
4 L - TR EH R AR ERE R L ERR LY B, XY IRAE LIRS s

W2 WA, FE AT 5 R ZUAYIE R A P AT 4% A kv , AT i T /KR 1 B T R Ok 4y AL
R, BB BN KR A E A R 23 B AR L R R TR hAY. Kb
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SPATIAL VARIATION AND CHARACTERISTICS OF
OXIDATION-REDUCTION REGIME IN SOILS

Ding Changpu, Bao Xueming, Pan Shuzhen and Wu Youxian

(Institure of Soil Scienc, dcademia Sinica, Nanjing, 210008)

Summary

The spatial variation of oxidation-reduction regime was expressed through the soils distri-
buted on different reliefs, at differnt heights of mountains, the soil types and utilization par-
terns.

The common characteristics of oxidation-reduction regime in soils can be summarizad as
follows:

There was a well negative correlation hetween Eh, (intensive factor) and the concentration
of reducing substances (capacity factor) in paddy soils and natural soils, with the correlation
coefficients —0.905 and —0.745 respectively, implying that the factors were different in siz-
nificance but closely interrelated.

The natural soils and upland soils belonged ro oxidizing soils, having Ehs of 410—590 mV
and concentration of reducing sibstances corresponding to 0.16—5.0X107% mol/L of Mrp’*,
without strongly reducing subsiances, Whereas  under different water conditions, the paddy
soils had a wider range of oxidation-reduction regimes as compared with natural soils and upland
soils, with Eh; of 400~—(—20) mV and the amount of reducing substances of [3—i7.8X
107% mol/L. of Mn®**, which was considered as a true symbol for the former soils diffsreat
from the latter. ‘

Reduction and complexation coexisted and plaved a simultanedu: overlapping role in soil,
which would be the basic reason why the transformarion and transference of materials occur-
red in soils. However, the intensity and speed of the variable valence elements such as iron and
manganese taking part in oxidation-reduction equilibria and complexation-dissociation equilibria
in paddy soils were far greater than thosz in natural soils and upland soils. It can be rhus sup-
posed that the red soil formation would be a long-term evolution process.

Key words Spatial variation, Intensity facior, Capacity factor, Reduction, Complexa-~
tion



