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Table 1 Oxiddion-reduction regme of naturd il
il Locdity Vegetation Depth PH o Redlding sibdanoes
(cm) (mv) (%20 %ol L9
0 1 4.5 560 4.01
Laerite Xishuangbanna , Yunnan Primitive rain fores 15 4.2 640 2.04
5 20 4.2 690 121
20 45 4.4 720 0.00
0 5 4.5 630 3.86
Jiarfeng Ridge, Hainan Primitive rain fores 5 30 4.2 710 1.90
30 45 4.5 720 1.33
0 2 3.5 640 1.75
Lateritic red oil  Dingshu Mountain , Quangdong Monsoon evergreen fores 2 10 3.7 720 1.05
10 32 4.1 700 0.91
32 8 4.0 710 0.00
6 5.3 570 1.00
Red il Yujiang , Jiangki Mason pine 6 60 6.1 610 0.31
60 100 5.6 680 0.00
0 10 5.6 450 -
Yellow- brown il Nanjing, Jiangsu Fores , boskage 10 25 5.6 510 —_
25 50 5.8 580 —
0 7 7.2 440 —
G nnanon il Beijing Fores , boskage 7 2 7.4 470 —
20 60 7.4 490 _
>60 7.6 480 —
0 10 7.3 450 0.10
Jerozem Yinchuan , Ningxia Yarse grasy boskage 10 30 7.4 440 0.10
30 60 7.8 450 0.12
05 9.0 520 Trace
Brown desert soil Tuuan, Xingiang Bardland 5 30 8.6 490 Trace
30 75 8.6 450 Trace
0 20 8.4 490 Undetectable
Aedlian sandy il Fukang , Xingiang Bardand 20 50 8.2 500 Undetectable
> 50 8.3 500 Undetectable

1) Not determined
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440 MV, Eh v, Mr**0.60 1.60x10°°
400 mv Eh mol L1, , 2 ,
[13.14] Mn**0.00 4.01 x
10 °mol L1, , ,
. Eh ;
Eh , : 12.1gkg *,
, 45 60 cm , , 20.0 g kg *
> > Mn*1.00 x 10" °nol L~ * ,Eh
> > 620 mv , Eh
2 ; ;
2.2 Eh , ,20 cm
) Eh 640 710 Eh 500 730mv, 30 40cm
2
Table 2 Oxidaionreduction regme of upland il
Reducing
Sil Locdity Qop Depth (cm) PH En(mv)  subgances( x 10 °mol L °Y)
0 10 4.9 650 1.60
Laerite Nada, Hainan Gooonut , aoffee 10 40 4.8 660 0.95
>40 4.6 690 0.73
0 10 5.8 640 1.38
Qoffee 10 25 6.6 650 1.08
>25 6.3 670 0.70
0 10 51 710 1.06
Rubber plantation 10 40 4.9 700 0.76
>40 51 690 0.60
0 5 5.0 710 0.12
Xieomengun, Yunnan Sadrand-burn cultivation 5 25 4.7 720 0.00
25 45 4.8 730 0.00
0 20 4.6 690 0.45
Red il Changsha, Hunan Tea 20 50 4.9 700 0.00
>50 5.0 700 0.00
0 20 7.6 480 -
Ginnanon il Bejing Whesat 20 50 7.3 500 —
>50 7.3 490 —
0 13 7.4 460 0.34
Irrigetion-slting il Yongning, Ningka Whesat 13 77 7.3 500 0.18
>77 7.4 500 0.22
0 15 8.6 470 0.28
Irrigetionr cultivating il Tulufan, Xinjiang Srghum 15 60 - 510 0.18
60 100 — 500 0.00

1) Not determined



, , Eh 430 670V,
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: En : 4 ,
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Table 3 Oxidation-reduction regme o paddy il
)
il Locdlity Redox gatus PH Eh(mv) Reduing subtances( > 10" "ol L )
S W T
Paddy il from lateritc Xishuangbanna, Yunnen Reducing 6.01 380 2 — 1.58
Oxidizing 4.96 600 0.00 0.01 0.01
Paddy il from red il Yujiang , Jiangxi
Reducing 6.51 60 1.85 0.72 2.57
Zhangigie, Hunan Oxidizing 4.91 670 0.00 0.01 0.01
Xiangyin, Hunan Oxidizing — 450 0.00 0.21 0.21
Reducing 5.51 370 0.10 1.16 1.26
Changsha, Hunan Reducing 6.21 - 70 14.0 3.8 17.8
Oxidizing 7.66 490 0.00 0.22 0.22
Paddy il from aluvium Yueyang, Hunan Reducing 7.01 210 0.14 1.93 2.04
Zhengiagang , Jiangs Oxidizing 7.9 440 0.04 0.36 0.40
Paddy il from sediment Changshu , Jiangsu Oxidizing 6.60 440 0.07 0.46 0.53
Bdijing Oxidiang 8.41 430 — — —
Tianjing Oxidizing 7.21 470 — — —
Irrigetion- . o o
siting sil with rus Yongning, Ningxdia Oxidizing 7.36 460 0.00 0.15 0.15
1s: Srondy reducing substances; W : Weakly reducing subgtances; T: Tota reducing subgance;2)

Not determined
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Table 4 Change in oxidation-reduction regme o paddy il before/ dter submergence
1)
Reducing subgances( x10™ %ol L ™Y ps>
il Locality Depth(cm) Eh(mv) Fe?* reaction
T
( ) 0 13 5.2 500 0.00 1.30 0.00 No
Paddy il from red il
Changsha, Hunan 13 22 6.2 480 0.00 1.60 0.00 No
(before submergence)
22 65 6.4 580 0.00 111 0.00 No
( ) 0 20 6.2 - 70 14.0 17.8 14.0 Obvious
Paddy il from red il _
20 3 6.4 50 3.8 12.8 16.5 Obvious
(dter submergence)
>35 6.3 340 0.00 1.71 15.5 Weak
( )
Paddy il from aluium o - 0 15 6.2 630 1.08 -2 —
Jindan , Jiangxi
(before submergence)
( )
Paddy il from dluvium 0 15 6.7 60 2.50 5.68 — —
(dter submergence)
( ) 0 20 7.6 500 0.02 0.42 No
Irrigationr slting oil . o
. Yongning, Ningxia 20 57 7.4 500 0.02 0.12 No
(planting whest)
57 95 7.6 570 0.00 0.08 No
( )
Irrigation- dlting oil 0 15 7.0 10 2.66 2.88 Obvious
(planting rice)
15 27 7.5 370 1.09 1.45 Obvious
0 20 7.1 450 — No
( 11 )
Paddy il from Sdement  Yo91Ud™g. Tianing
20 60 7.2 460 — — No
(in dry ssason)
> 60 7.2 490 — — No
0 20 7.2 490 — — No
( A1 )
Paddy il from sdement
, 20 60 7.2 500 — — No
(in dry ssaon)
60 85 7.2 500 — — No
1s: Srongy reducing subgtances; T: Totd amount of reducing substances;?2) Not deternined
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Table5 Verticd vaidion o redox potertid in il
il Locaiity Podtion Vegetation Depth Eh Reducing subgances
(m) (cm) (mv) (x10 %m0l L°Y)
Lateritic red il Dinghu Mountain, Quangdong 210 Monson evergreen forest 0> 400 3o
180 Mixedforet 0 5 420 2.55
75 Mason pine 05 520 0.91
3500 0 10 430 0.10
Subdlpine meadow il Tianshan Mountain, Xinjiang Meadow plant reddue
10 30 460 0.08
3000 0 5 440 0.08
Qay-cinnaonic il Soruce 5 60 520 Trace
>60 510 Trace
2.4.3 )
, , 17.0% 14.2%, 45.0% 24.0%,
: 6 :
0.78

0.30UA cm 2
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Table 6 Heterogeneity of oxidation-reduction regme in ils

Reducing
Determining ) ) Sandard Variation
condition i ubsances, Reduaing subsiances, devigtion oodficient ( %)
averageU A cm” ?) range( A cm”?)

In stu Infart paddy il 0.68 0.78 0.30 0.16 23.8
Ordinary paddy il 3.47 5.05 0.71 1.56 45.0
Qeyed paddy il 16.04 19.54 7.97 3.8 24.0
Upland 1.16 1.58 104 0.16 14.2
Foreg il 1.51 1.74 0.97 0.26 17.0
Bxterior of clod 0.72 0.81 0.42 0.13 17.8
Interior of clod 4.07 4.62 3.55 0.41 10.1
Root zone 2.16 3.65 125 1.01 46.8
Buk il 5.36 6.41 0.54 2.14 39.9

Rugy oot 1.53

Gay ot 511
Oxidizing layer of inteface 1.33 1.56 0.54 0.38 37.0

between water and il

Reducing layer of interface 8.22 871 7.21 0.49 12.1
between water and il

Mixed throughty Ordirery paddy i 0.13 0.11 0.12 0.01 6.2
in laboratory
Geyed paddy s 334 3.51 3.15 0.14 4.3
1) 8 10 Repeated average
2.4.4 1 2 3 , ,Eh
mv , : ,
JEh 440 730V, ,
Mn**0.00 4.01x10 °mol L1, Eh
670 - 70 mv, Mn?* 0.01 3
17.8 %10 °nol L ™1 ,
600 700 mV
- 200 - 300 mV , ,
2.4.5 4 , 1) ,
Eh 340 - 70nV, ,
pS 14.0 16.5, , Eh :
500 580 mv, , 2) ,

1 ’ 1
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OXIDATION REDUCTION REGIMES AND CHARACTERISTICS OF NATURAL
SOIL , UPLAND SOIL AND PADDY SOIL IN CHINA

Ding Changpu

(Indtitute d Sail Science, Chinese Academy o Sciences, Narjing 210008, China)

Abgract Based on the results of in-stu determination using eectrochemicad methods, oxi dation-reduction regmes of mer
jor naturd soils, upland ils and paddy ilsin China were sysemeticaly summarized for the firg time. The naturd ils and
upland il s belonged to the category of oxidizing il , with Ehintherangedf 440 730 mV , and content of reduci ng substances
equal t00.00 4.01x10 °mol L™ *of Mrn®* , and remained basically oxidizing within a year , oxygen being the En-determing-
ing factor and quite weak in trandormetion and trandocation of meterids in the ils, while the paddy ils ranged between
670 - 70 mV in Enh, with the cortent of reducing subgtances equa t0 0.01 17.8 x10 °mol L™ *df M*™ , and reducing
subgtances being the Ehr determining role. And their meteria trangormetion/ trandocation intendty and gpeed wasfar greater than
that in the naturd sils and upland soils. In terms of oxidation-reduction regme varying periodicaly with weter regme, paddy
ils could be divided into three types, i. e. oxidizing, oxidizing-reducing and reducing. il oxidetion-reduction regme is char-
acterized by close corrdation between Eh and content of reducing subgances, goatia and horizonta variation, heterogeneity ,
wider range of variation and high revershility. Determination in Stuwith eectrochemicad methods has paved a way to research of
oxi dation-reduction properties of weakly reducing soils.

Key words Oxidatorrreduction regme; Determination in Stu; Natural il ; Upland il ; Paddy <oil



