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Amelioration and Reutilization of Lead Contaminated and Acidified Farmland
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Abstract : Exploring measures for ameliorating and reutilizing heavy metal contaminated soils attracts wide—ranging interest. A field experi—
ment was conducted on farmland with lead contamination and soil acidification. Four treatments including lime —sodium hydroxide (LS ),
lime—sodium hydroxide and organic fertilizer(LSO ), lime-sodium hydroxide and silkworm excrement(LSS) and control(CK) were used. To
some extent, all amelioration treatments improved soil pH and organic matter, promoting plant growth. Amendments slightly decreased lead
accumulation in the shoots of sugarcane. However, lead concentrations in the juice and sucrose exceeded the food health standards, posing a
great healthy risk. Compared with the control, amelioration treatments reduced lead contents of hybrid giant napier( Pennisetum hydridum )
by 39 to 88%, and plant lead concentrations were within the "feed hygiene standards"(GB 13078—2001 ). These results suggest that heavy
metal contaminated soils could be used to grow hybrid giant napier for feeds with lower health risks after being ameliorated.
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Table 1 Physical and chemical properties of the experimental soil

AR, EKEN O BREY By Lex) FLBRRE,  EAHRRY i/ K/ 12 sy put )
g-kg mg-kg!  mgekg!  mgekg! grem™ % % mg-kg!  mgekg?  mgekg!  mgekg?! mgekg!
17.95 48.05 64.08 16.43 1.20 54.53 45.47 20.36 62.20 152.49 19.95 0.58
R 2 URFIMERABER
Table 2 Applications of soil amendments
Hf1R] R CK % B8 LS £ R+ S84 LSO AR+ A A+ A HLIE LSS R+ A B A B+ 22 Vb
%1d F N hm™ 0 15 15 15
AL hm 0 7.5 7.5 7.5
94515 d AU/ hm™ 0 0 30 0
AYH/t-hm™ 0 0 0 30
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Table 3 Soil pH and organic matter after treatments with

different amendments

pisid pH AHLBYg ke
CK 4.99+0.80b 17.09+1.95b
LS 7.79+0.17a 17.30+2.54b
LSO 7.63+0.34a 21.16+1.98a
LSS 7.36+0.67a 20.69+2.23a

0 AR R R R 22 5 B35 (P<0.05) MR F Rk KR 2 R A B
(P>0.05), .
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Table 4 Effects of soil amendments on plant aboveground biomass

Ak P i e
CK 71.134.39¢ 21.22+2.52¢
LS 95.24+7.20a 22.29+4.02¢
LSO 88.65+2.14h 27.98+5.03h
LSS 91.48+1.03ab 33.91x1.34a
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Figure 1 Dynamics of Pb concentrations in plant aboveground part
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Table 5 Lead concentrations in the juice, cane sugar and bagasse

of sugarcane in different amendments

b P e RERE TR
CK 0.24+0.05a 2.87+0.63a 3.87+0.16a
LS 0.24+0.08a 2.81+0.8% 3.87x1.45a

LSO 0.16+0.03b 1.87+0.29b 3.16£0.53a
LSS 0.18:0.02ah 2.14£0.20ab 2.92+0.93h
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Figure 2 Effects of soil amendments on Pb accumulations in

plant aboveground part
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