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Effects of Red—mud and Lime on Cadmium Uptake of Corn in Dryland Converted from Cadmium Polluted
Paddy Field
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Abstract; Chemical fixation is one of remediation techniques for heavy metal polluted soils that reduces heavy metal availability in soil
through increasing soil pH and enhancing soil adsorption. In this study, a field experiment was conducted to study Cd absorption and accu-—
mulation in corn grown in dryland soil converted from Cd polluted paddy soil with applications of red mud and lime. Applying red—mud and
lime had no significantly effects on yields of spring and autumn corn compared to the control. However, the yields and stalk dry weights of
corn were significantly higher in red—-mud than in lime treatments. Soil pH values increased but soil available Cd and corn Cd absorption
decreased after application of red—mud and lime, and Cd content in spring and autumn corn decreased by 27.5% and 21.1% by red—mud,
and decreased by 26.4% and 31.1% by lime respectively. Red—mud reduced Cd in corn stem, leaf and grain greater than lime did, but lime
showed stronger ability to inhibit Cd transportation from stem to leaf and to grain than red—mud did. The present results show that an effec—
tive and safety option to utilize Cd—polluted paddy soil would be to grow corn in combination with red—mud and lime additions.
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Table 1 Grain yields and stalk dry weights of corn under red—mud

and lime additions(t*hm™)

# F: K Spring corn FKEK Autumn corn

FEAT T FK HAT T FK
Stalk dry weight Corn yield ~ Stalk dry weight ~ Corn yield

b3

Treatment

CK 6.52+0.16ab ~ 7.56+0.12ab  6.07£0.23ab  4.84+0.48ab
R 6.65+0.16a 7.68+0.09a 6.58+0.39a 5.34+0.35a
L 6.36+0.07b 7.40+0.06b 5.66+0.49b 4.59+0.26b

T - P RSAR] 7R R A B E] 22 5 2.3 (P<0.05) . FIA].
Note: Different letters within a column indicate significant differences
(P<0.05). CK—-Control without amendments, R —Red —-mud, and L-Lime.

The same below.
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Table 2 Contents of Cd in corn stem, leaf, and grain under red—mud and lime additions(mg-kg™)

% & K Spring corn
Kb P Treatment pring

FkFE 2K Autumn corn

2% Stem - Leaf ¥Bi Grain 2 Stem - Leaf F¥Ki Grain
CK 0.173 7+0.010 9a 0.630 4+0.023 8a 0.065 1+0.001 5a 0.546 9+0.044 2a 0.794 0£0.019 la 0.063 6+0.006 5a
R 0.118 5+0.006 2b 0.403 9+0.016 8c 0.047 2+0.001 6b 0.484 5+0.012 2b 0.630 1+0.014 4b 0.050 2+0.006 Ob

L 0.135 0+£0.013 Ob ~ 0.492 0+0.004 4b

0.047 9+0.001 4b

0.470 5£0.015 8 0.573 4£0.039 7¢  0.043 8+0.002 Ob
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Table 3 Soil pH and available Cd contents after red—mud and lime additions ( mg-kg™!)

HE K Spring corn FkE K Autumn corn
AbFR Treatment - -
pH ARZ Cd F5 Soil available Cd pH BRAS Cd FH Soil available Cd
CK 4.96+0.12b 0.582 3+0.001 8a 4.49+0.09b 0.539 2+0.015 5a
R 5.78+0.13a 0.478 1£0.003 4b 5.40£0.07a 0.518 1+0.014 3ab
L 5.80+0.42a 0.470 5+0.007 4b 5.43+0.12a 0.444 5+0.008 6b
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Table 4 Correlation coefficients between soil pH and soil available Cd and Cd concentrations in stem, leaf and grain of corn

# F: K Spring corn FkE K Autumn corn
I H Item
2% Stem - Leaf #7ki Grain Z£ Stem H Leaf #7ki Grain
pH -0.714* —0.825%:* —0.822%%:* -0.850%* —-0.919%* —0.887%*
A RS Cd 7 Soil available Cd 0.779* 0.850%* 0.926%* 0.662* 0.773* 0.813%*
% 2 0.05 ACF BEFFAIC; #* 2 0.01 A REFHC.
Note : * and ** indicate significance at 5% and 1% level ,respectively.
x5 EXREERH

Table 5 Enrichment coefficients of Cd by corn

% Tk Spring corn

FkE>K Autumn corn

AbFE Treatment
Z£/+ Stem/soil /4 Leaf/soil FPRL/ . Grain/soil Z£/+ Stem/soil /4 Leaf/soil FPki/+ Grain/soil
CK 0.30+£0.02a 1.08+0.04a 0.11£0.00a 1.01+0.08ab 1.47+0.08a 0.12+0.01a
R 0.25£0.01a 0.85+£0.04b 0.10+£0.00b 0.94+0.02b 1.22+0.04b 0.10£0.01b
L 0.29+0.04a 1.05£0.07a 0.10£0.01ab 1.06+0.06a 1.29+0.09h 0.10£0.01b
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Table 6 Transportation coefficients of Cd in corn
e # F: K Spring corn FkE>K Autumn corn
Teamen  WPE RRZE U RRUE
Leaf/stem Grain/stem Leaf/stem Grain/stem
CK 3.63+0.17a  0.38+0.03a  1.46+0.12a  0.12+0.01a
R 3.41£0.17a  0.40+0.02a  1.30+0.05ab 0.10+0.01ab
3.67+0.38a  0.36x0.03a  1.22+0.11b  0.09+0.00b
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