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Effects of pH, Eh, Fe, and flooded time on available—Cd content after flooding of different kinds of soil

ZHU Dan-mei', LIU Yan', ZHANG Li"%, WANG Xiu-mei', AN Yi', LI Yu—jin', LIN Da-song"

(1.Agro—Environmental Protection Institute, Ministry of Agriculture, Tianjin 300191, China; 2.College of Resource and Environment, North—

east Agricultural University, Harbin 150030, China)

Abstract: Based on collected and arranged data, the following variables were assessed after flooding : the trend in the change of soil pH val-

ues, Eh values, Fe(Fe( I ) and amorphous iron oxide ) content, and available Cd content under different pH values in southern soil; the

trend in the change of available Cd content in soil with different organic matter contents; and the effect of the trend in the change of pH, Eh,

and Fe on the content of available Cd in soils. Several conclusions were drawn based on these analyses. All pH values tended to be neutral,

the Eh decreased, and the Fe content increased in three kinds of soil with different pH values after 60 days of flooding. The content of avail—

able Cd in acid and neutral soils showed a continuous decreasing trend, decreasing 42% and 38%, respectively. In alkaline soil, it decreased

27%, and it increased on the first 15 days of flooding and then decreased gradually. In soil with different organic matter content after flood —
ing, the content of available Cd in the soil with medium—high organic matter( =20 g-kg™") showed a continuous decreasing trend and de—
creased 78%. In the soil with medium-low organic matter( <20 g-kg™), it decreased 52% and increased on the flooded 15~30 days; the

content of available Cd in the soil with the 15-day flooded treatment was lower than that for the 60—day treatment. After flooding, the content

of available Cd in soil decreased with the increase in pH value, and the change rate was consistent; when the increase rate of the pH value

increased, the decrease rate of the content of available Cd also increased, and vice versa. The content of available Cd in soil increased with
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the increase in the Fe content on the first 15 days of flooding, and then decreased with increase in Fe content. The content of available Cd de—

creased with the decrease in the Eh value during the flooding. In conclusion, the content of available Cd in soil could be effectively reduced in

acid soil and medium-high organic soil after flooding. In alkaline soil, the available Cd content could only be reduced by flooding of not less

than 30 days. In the medium—low organic soil, flooding should be conducted for less than 15 days in order to reduce the content of available

Cd in soil.
Keywords: pH; Eh; Fe; available Cd; flooding
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Table 2 Soil properties before experiment

wgn papen on LR TIURARIR RO TR RO TR RS s 2
aR: Kb 446 WP 2561 HE 978 — — — 784 64  pH.Fe .Cd [19]
21 Kb 446 WM 2561  thEg o 978 — — — 784 64  pH.Fe.Cd [3]
e LN 4.69 P 1647 ik 13.323 — — — — 477 pH.Eh Fe Cd [20]
R o 5.7 [i7led 309  HE — — 16.4 — 3.127% 453 pH . Fe [21]
4R Wt 6 [iv4es 456 HE — — 28.3 — 7.125% 463 pH . Fe [21]

BHAVKAEE L RIUHGEHX 49 i74¢a 156 P& — — 65.5 — 7300 —  pH.Eh.Fe [22]
WEBKF L AR X 6 iv4¢s 28.5 i — — 29.6 — 9400* —  pH.Eh.Fe [22]
BOETUKFE L ARESERT X 6.1 et 295 s — — 18.6 — 14400 —  pH.Eh Fe [22]
aR: 4 [ 459 P 459 B — 0.35 — —  53000% 37.5 Fe [23]
s Wi 6 b 19.6% g — — 16.4 — 5.23% 389 Fe [24]

FKFE L B 485 Wtk 412 i — — — — 10104 — Fe [25]
FKFE L PN 484 WMk 23.9 = — — — — 6480#  — Fe [25]
IKFE L B 643 MRk 433 i 15.9 0.25 14.4 99.6 — — pH.Cd [26]

— — 5.8 M 17.35% ik 359 153 457 — — —  pH.Eh.Cd [27]

#e 1 T 6.16 Bt 211 i 208 123 135 127 15— pH.Cd (28]
IKFE L R 5 [i3e 179  HfE 133 22 18.1 83 — 276 pH.Eh.Cd [2]
IKFE L HBH 5.1 ivqes 16.1 P& 11.8 1.7 27.4 89 — 184 pH.Eh.Cd [2]
IKFE L G 5.6 [i34 28.9 = — — 36 — 26700+ —  pH.Eh.Fe [29]
e N 47 [i7343 9.4 g — — 24 — 31800+ —  pH.Eh.Fe [29]
KFE L (=L 6.18 etk 27.6* =1 — 2.7 — 6900* 21 5004 —  pH.Eh.Fe [30]
R T 391 M 144 g — — 1.37 — — — cd [31]
FKFE L i 6.57 ik 226 = 14 4.67 7.1 79.1 — — pH.Cd [32]
WE+ G 7.1 thi 2097 w1976 — — — 57.3 50 pH.Fe.Cd [19]
s ik 6.68  hdE 1482 Mk 14977 — — — — 177 pH.Eh Fe.Cd [20]
sfh GiNN 6.77 ik 981  ff 11417 — — — — 207 pH.Eh Fe Cd [20]
Rt GIS 719 i 2262 BoO11137 — — — — 7.6 pH.Eh Fe.Cd [20]
et Kt 6.6 o 31.3 =1 — 1.7 — 1200% — — pH.Eh [33]
KL R 7.3 ik 218 — — 12 — 4500* —  pH.Eh.Fe [22]
BEL Ba 712 ok 13 ik — — — — 8700+ —  pH.Eh.Fe [34]
HER Wi 6.5 i 25.6% — — 28.3 — 7.12% 417 Fe [24]
KFE L o)1 734 g 48.9 =] — — — — 17004 — Fe [25]
KRGt A 734 it 4897 hE — — — — - - Fe [35]

LR i3t LR 6.5 rfp 107 ik — — — — — 321 pH.Eh.Cd [36]

Ffm e TLIH 6.5 rhpk 107 & — — — — — 339 pH.Eh.Cd [36]
g TLBA 6.72 ik 107 i — — — — — —  pH.Eh.Cd [36]
KAE L N 7.1 th: 101 Hfi§ — — 36 — 34400+ —  pH.Eh Fe [29]
KFE+ K 731 rfp 24.2 & — 1.4 8.4 127 — —  pH.Eh.Fe [37]
e WK 75 rp 469 " 9.601 — — — — 16.1 pH.Eh Fe.Cd [20]
Rt ER 8.5 B 16.1 W& 4579 — — — — 11.8 pH.Eh Fe.Cd [20]
1 EIR 859 Mk 119 9K — — — — 43700+ —  pH.Eh.Fe [38]
i NS 8.74 WMk 33.7 - — — — — 23400+ —  pH.Eh Fe [38]
KFE+ GiN 7.8 T 144 % — — 11 — 16800+ —  pH.Eh.Fe [29]

YR Sl IR 7.6 i 177 P — — 23 — 34200+ —  pH.Eh.Fe [29]
AKFE W 785  BHRPME 321 HE 169 1.88 826 — 6203%  — Eh . Fe [39]
£t S 859  mEMk 119  Hff 1221 — — — 43700+ — pH.Eh.Fe.Cd [40]
I ik 8.74 WM 337 HE 2082 — — — 23400+ — pH.Eh Fe.Cd [40]

RS AN IR RS a5 o+ ARG 20 43 3R TG T Ak Ak i A s — S TG B
Note : *In the column of available potassium indicates the total potassium content;*  + .# In the column of active iron indicates the amorphous iron, total

iron and free iron ;—Indicates no data.
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Table 3 Descriptive data of soil pH, Eh, Fe and available Cd in different flooding time
- T W K B i) /d
+HedebR EfipuN e 0 1 s s 30 o
1574+ 4% pH e/ IME 391 3.95 4.12 4.06 4.11 4.11
W KA 6.43 6.95 7.15 7.46 7.60 7.47
¥IE 5.52 5.70 6.01 6.27 6.31 6.39
bt 22 0.75 0.85 0.97 1.03 1.01 0.91
P51 4338 Eh e/ M 115.70 45.20 -81.30 -153.70 -161.00 -179.90
WA 459.00 450.50 401.30 344.50 270.00 237.00
¥l 335.76 306.35 194.15 99.04 45.49 21.78
FrifE 2z 121.81 135.54 187.65 177.13 141.04 138.07
Fig ik 4 1 Fe/ /M -4.50 -4.40 -4.06 -3.29 -2.55 -2.73
lg(g-ke™) N 1.14 1.16 2.30 1.22 227 1.29
il -0.74 -0.69 0.06 -0.04 0.44 0.09
FrifE 2z 178 1.78 1.61 1.43 121 137
FRPE 45 Cd/ e/ IME -3.40 -4.30 -4.25 -4.16 -4.12 -4.38
lg(mg-kg™) ONIEN -1.40 -1.68 -1.70 -1.73 232 -1.75
¥ -2.99 -3.17 -3.17 -3.19 -3.26 -3.31
b2z 0.72 0.99 0.95 0.89 0.77 0.95
i 14 pH e/ M 6.50 6.51 6.50 6.88 6.70 6.89
WA 7.50 7.66 7.90 8.22 8.20 7.53
i 6.94 7.01 7.04 7.18 7.11 7.09
bt 22 0.33 0.38 0.40 0.36 0.37 0.20
rh¥: 1+ 3 Eh e/ M 136.29 40.00 -300.00 -316.32 -190.00 -276.00
W KA 302.49 265.40 243.40 202.36 110.00 121.20
¥E 226.97 145.91 53.28 -3.23 -1.64 -65.25
bt 22 53.54 95.13 140.61 140.80 87.27 115.19
rfE 48 Fe/ WM -2.49 -2.49 -2.48 -2.46 -2.44 -2.33
lg(g-kg™) W RAE 0.85 0.87 0.93 0.97 0.94 1.10
P -0.92 -0.86 -0.76 -0.70 -0.65 -0.59
i 1.30 1.35 1.43 1.48 1.47 1.46
P -3 Cd/ /M -3.71 -3.89 -4.51 —-4.21 -4.19 -4.10
lg(mg-kg™) I ON(E -2.54 —2.44 -2.54 -2.55 257 261
¥ -3.11 -3.03 -3.19 -3.17 321 -3.32
FrifE2s 0.43 0.53 0.70 0.56 0.53 0.57
e 135 pH W IME 8.50 8.21 7.92 7.65 771 7.55
I ON(E 8.74 8.59 8.42 8.12 7.97 7.92
¥l 8.63 8.42 8.19 7.90 7.80 771
Ri 0.11 0.17 0.22 0.18 0.11 0.15
it + 3¢ Eh W/ ME 250.00 75.00 71.84 -30.90 -58.00 -66.00
W KAE 464.90 428.50 334.00 144.00 57.00 42.00
¥E 331.48 264.08 188.06 50.54 7.55 -10.97
bt 22 92.92 112.59 95.33 75.39 39.89 46.54
BPE 13492 Fe/ e/ IMEL -2.38 -2.62 -2.63 -2.64 -2.67 -2.68
lg(g-ke™) ONI:N 0.79 0.81 0.89 1.05 1.15 1.23
¥ -1.03 -1.09 -0.58 -0.38 -0.26 -0.17
bt 22 1.32 1.00 1.19 1.13 1.19 1.36
B -4 Cd/ WM -2.74 -3.21 -2.52 -2.80 -3.31 -3.21
lg(mg-kg™) W RAE -2.60 223 -2.24 -1.46 233 234
¥l -2.77 -2.58 -2.43 -2.38 -2.86 -2.91
FrifE2s 0.06 0.37 0.11 0.55 0.36 0.34
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Figure 1 The variation of available-Cd content in middle-low and

middle-high organic soil in different flooding time
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Figure 2 The relations between soil pH and available—Cd content

in different flooding time
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content in different flooding time
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different flooding time
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