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Effect of Lime on Heavy Metals Uptake by Zea mays and the Persistence of the Liming Effect
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Abstract: Liming can generally decrease the phyto—availability of heavy metals to the immediately subsequent crop. How long it can maintain

of this liming effect is still to be verified. A field experiment was carried out one year after the first liming, to study the continuous application

of lime and the residual effects of lime on growth and heavy metals(Cd, Pb, Zn, Cu) concentration of a low—accumulating cultivar of Zea mays

in a soil contaminated by waste water from a lead /zinc mine. Changes in soil pH, DTPA —extractable heavy metals contents and total heavy

metals contents as affected by application of lime were also determined. Results showed that the yield of the plant increased significantly for
both treatments of continuous application and residual effect of lime, but the better treatments was continuous application of lime, where the

grain yield was 6 times as the control in the first crop and 3.8 times in the second crop. The treatments of continuous application of lime low—
ered the heavy metals(Cd, Pb, Zn, Cu) content significantly in grains as compared with the control. Residual effect of lime did not decrease

the heavy metals(Cd, Pb, Zn, Cu) contents in corn grains in the second crop as compared with the control. It showed that the persistence of
liming effect was only one and a half years. The soil total Cd and Zn of the control without any lime addition were significant lower than limed

treatments, indicating that Cd and Zn in the soil were leached to the deep layer of the soil with the rain water, and the application of lime can

prevent the contamination of underground water by Cd and Zn.
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X, B/ EFRAK 2 mxTE 1.2 m, BIREZEPE
—MXAW, XHNEIRRENLS A
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T34 Cd. £ Pb. 4 Cu.2 Zn ¥ HCI-HNO;-
HF -HC10, 74 & - J& F "% Ik 5% & 3 (GB/T17138—
1997), 148 pH DRI E B0 , K £ 1 2.5:1(&
434 ,2000); + 3 DTPA-Cd.Pb.Cu F1 Zn & & DA
DTPA-TEA-CaCl, 242, KJAJR st BTt
(Z-2300) 9 % (&1 ,2000) ; # P94 Cd . Pb.Cu Fl
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JE BUE SR, B E IR ER (1:11) M, A XA R T
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Table 1 Physical and chemical properties of tested soil and amendment

Rk R CEC/emol - ke - HHLE OM/ 4 NTotal N/ £ PTotal P/ £ KTotal K/ 5ff# N Available
Soil and amendment cmottie P g-kg gkg? g-kg™ g-kg? N/mg-kg™
3% Soil 5.02 4.60 43.3 2.04 0.75 21.1 168
fJK Lime 2.10 12.6 — 0.02 0.14 44 —
FTHEEBREF A P Available P/ 3% K Available K/ 4B S & Total heavy metals/mg-kg™
Soil and amendment mg-kg™ mg-kg™ ad Pb Cu 7n
+3%E Soil 73.3 127 0.80(0.3) 127.8(250) 86.64(50) 199.1(200)
FAIK Lime 1.34 191 0.4 19.9 ND 14.7

Y B B E R + R R AR EGB15618—1995 — 4 AmErh + 18 pH<6.5 B ARV ; ND, RHH

Note: Values in the parentheses was the standard values of heavy metals in agricultural soils with pH<6.5 according to the Chinese National Standard

GB15618—1995; ND=Not detected
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Figurel Biomass yield of two crops of Z. mays

in different treatments
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%1 ZHAAIE R R (R 2), B8 A KL
ARG B B EREAL T £ KFFAL Cd.Pb.Zn
1 Cu & & 5XFREAH L, S KA EE T ORFFRL Cd
Pb.Zn Fl Cu & & &K 18 B 7 5k 66.7% .50.0% .
13.8%%1 31.8%, A KIGAAEFENFAL Cd .Pb.Zn Fl Cu
BRI/ DT ES A AN S A KA PR R
HLESEDERT R 2), UL RTHIRE:
Pt A KR 4R A RIS 3 E R
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Table 2 Concentrations(mg-kg™)of Cd,Pb,Zn and Cu in the grains of Z. mays in different treatments(mg-kg™)

b Treatment Pb Zn Cu
5 1 Z& 1st harvest JoA K Control 0.09+0.01a 0.12+0.01a 39.1+3.8a 4.40+0.90a
£ JK lime addition 0.03+0.01b 0.06+0.00¢ 33.7+1.7b 3.00+0.20b
F KGR lime residue effect 0.04+0.00b 0.09+0.01b 34.7+1.1b 3.40+0.50b
#% 2 2= 2nd harvest Jofi K Control 0.09+0.01ab 0.11+0.02b 36.9+5.1ab 3.98+0.66a
F/X lime addition 0.05+0.005b 0.10+0.00b 31.5+0.8b 3.62+0.18a
A IKJG3K lime residue effect 0.10+0.04a 0.15+0.01a 38.4+0.4a 3.78+0.31a
B 5 BAWRYE Standards of Foods 0.2 50 10
FHEICHD Standard code GB 2762—2005 GB 2762—2005 GB 13106—1991  GB 15199—1994

T SRR I E AR R ; R —Z [R5 BA A R 7R O A1 T B 3 22 5 (P=0.05) . "R,

Note: The values in the table were Mean+STD; Within the same column, values followed by the same letter are insignificantly different from one another at

P=0.05. The same below.
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273 4HAL s B 1 FESEAKAL B 43 DTPA-Cd,
DTPA-Pb . DTPA-Zn ,DTPA-Cu & &4 7l b A K5 3%
REFEREAR T 17.6%.19.2%.50.4% ,16.4% , 55 2 Z=41 5
FEAE T 16.2%.10.6% .42.2% 12.9% , X &1 KA FE &
KAPRL Cd P Zn Fll Cu 3 BART A KGR B A S
Wz—,

MR 4 b T LAE ), ISR R, B8 A K
AL PRFNA IR 5 R A BE - 5 pH E 2 35 T IR Ab B,
{EXF R AL+ 3 DTPA-Cd #l DTPA-Zn {5 & A %
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MRALTR + A By pH (B, 0 b A9 1 2 RUIE

x£3 FAELEBREEREHESES=(mg-kg")
Table 3 Concentrations(mg-kg™) of Cd,Pb,Zn and Cu in the stem of Z. mays in different treatments(mg-kg™)

AL Treatment Cd Pb Zn Cu
%5 12 1st harvest JoA K Control 0.66+0.09a 3.00+1.00a 194+40a 9.9+3.4b
AKX lime addition 0.55+0.16a 2.60+0.30a 95+49b 18.6+2.6a
FIKJGHL lime residue effect 0.43+0.16a 1.00+0.30b 143+43ab 15.8+3.1a
5 2 Z= 2nd harvest JoA K Control 0.58+0.08a 2.82+0.32a 161+3a 8.74+0.74a
F7K lime addition 0.18+0.02b 1.38+0.14b 86+7b 4.46+0.23¢
FAIRJGERK lime residue effect 0.26+0.03b 1.52+0.39b 124+32ab 5.99+0.53b

T B AR 0.5 5 P .

FRUERAD GB 13078—2001  GB 13078—2001

NP, BE A
Note: NP=Not published.

x4 AELELE pH DTPA RIGECBRNEEEERE A E (ng-kg")
Table 4 DTPA-extractable heavy metals content, total heavy metals content and pH of soil in different treatments(mg-kg™)

N PN H By A

DTPA $28 AR cd DTPA B AP DTPA 2B F 7n DTPA 2B 20 Cu

JbFH Treatment pH CADTPA- =8 o0 PhDIPA- = ' ZnDTPA-  m ) CuDIPA- =%
extractable Cd ° extractable Pb ° extractable Zn ° n extractable Cu ° u

1%  JTAJK Control 4.10:0.06c 0.16:0.03c  0.48:0.05b  23.5+2.6a  137+17a  11.5:12b  217+6b  17.4x1.0a  126+9a
1st harvest fﬁé‘;‘f 645:0.11a 0.28:0.02b 0.83x0.03a  164+l14c  152+10a  10.8:0.8b  256:da  14.3:1.1b  136+9a
ARIEALime e 018 03450022  085:0.04a  203+12b  147+da  21.8:24a  260:10a  17.1202a  143+15a

residue effect
#2% AKX Control 4.16:0.17¢  0.15£0.03c  0.46:0.06b  23.4:4.8a 1244292  10.6:19c  213x7b  17.6£22a 125:12b
AIX lime

ndharvest T E 7.02:020a 031:005b  0.93:0.04a  203:07a  160£20a  137x07b  271x18a  17.5:09a  148+2lab
AR Nime 5 00 0481, 037:0.008  095:0.03a  227523a  164s34a  237:17a  270+da  20.1s13a  157:13a

residue effect
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