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Combined Application of Lime and Peat Reduced Cadmium Uptake by Leafy Vegetables

WANG Yan-hong, LI Meng—jun, TANG Ming—deng, Al Shao—ying", YU Dan-ni

(Key Laboratory of Plant Nutrition and Fertilizer in South Region , Ministry of Agriculture, Guangdong Key Laboratory of Nutrient Cycling and
Farmland Conservation, Institute of Agricultural Resources and Environment, Guangdong Academy of Agricultural Sciences, Guangzhou
510640, China)

Abstract: So far there still lacks of effective means to reduce cadmium uptake by leafy vegetables from soils. A pot experiment was carried
out to compare the effects of different doses of peat with lime application on shoot Cd concentrations in leafy vegetables. Changes in soil pH
and DTPA —extractable cadmium contents were also determined. Compared with the control without soil amendment, lime application with
different doses of peat promoted the growth of lettuce ( Lactuca sativa 1..) and red spinach(A marantus mangestnus L.) for the second and the
third cropping, increased soil pH by 0.76~1.14 units, and reduced the concentrations of available Cd in soils by 7.55%~32.0% and the
shoot Cd concentrations in leafy vegetables by 35.5%~67.2%. Combined application of lime with peat enhanced soil pH by 0.04~0.32 units,
and decreased soil DTPA extractable Cd by 2.06%~20.6% after the second crop, and shoot Cd concentrations in leafy vegetables by 11.1%~
24.6% for the first two crops, as compared with lime alone. In summary, lime and peat exhibits synergistic effect, with the most effects at the
ratio of 1:5(lime:peat ). Such effects of the treatment could last up to the third cropping. Therefore, applying lime and peat at a proper ratio is
an effective measure to reduce shoot Cd contents in leaf vegetables in moderately contaminated soils.
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Table 1 Effects of combinations of lime and peat on fresh weight of leafy vegetables

b IR g 2
e b - B g -

H B3 Cd Q\E/mg'kg'] FW

1R g2 5378 1R B2 53798

Xf e 175+40a 182+9a 119+5ab 0.062+0.004a 0.107+0.007a 0.061+0.006a
HATitiAT IR 159+16a 185+25a 106+4b 0.045+0.008b 0.065+0.002b 0.023+0.001c
itk 1 179+12a 224+39a 110+7ab 0.036+0.006¢ 0.054+0.002¢ 0.020+0.001d
fickt 2 168+24a 217+37a 123+14ab 0.036+0.005¢ 0.053+0.005¢ 0.027+0.003b
Fokt 3 151£22a 217+36a 128+15a 0.038+0.007bc 0.054+0.004¢ 0.024+0.001c
fe L 4 180+14a 212+33a 116+12ab 0.040+0.006bc 0.049+0.001¢ 0.024+0.003¢
fictt 5 174x14a 226+39a 113+12ab 0.038+0.009bc 0.049+0.004¢ 0.023+0.001cd

T R R 4 TSP I AR ZE s RIS B o /NG DS REAR R #5 40R 248 LSD IS0 22 5 35 (P<0.05) . £ 2 [l

Note: Data in the table are means+SD(standard deviation) of four replicates; Values followed by different letters within the same column are significantly

different according to LSD test at 0.05 level. The same in Table 2.

+® 2 AKRREHER 15 pH & . DTPA-Cd & EHIFM

Table 2 Effects of combinations of lime and peat on soil pH and DTPA-Cd concentration

e A pH {H A A DTPA—?d/mg' kg™ A
o178 27 55 3 7 9517 o278 55 3 7

X B 6.11+0.28¢ 5.66+0.12d 5.73+£0.07h 0.265+0.007a 0.284+0.012a 0.262+0.007a
BT IR 6.75+0.05bc 6.48+0.12¢ 6.65+0.21a 0.219+0.005d 0.243+0.009b 0.216+0.020b
Beke 1 6.88+0.09ab 6.61+0.06bc 6.69+0.08a 0.227+0.002cd 0.238+0.006b 0.214+0.004bc
ficlt 2 6.89+0.09ab 6.62+0.08bc 6.73+0.13a 0.245+0.009b 0.233+0.010b 0.217+0.004b
fictt 3 6.87+0.06ab 6.59+0.09¢ 6.84+0.15a 0.239+0.009h 0.231+0.009b 0.198+0.017¢
ficlt 4 7.02+0.10a 6.74+0.07ab 6.84+0.08a 0.234+0.008b¢ 0.201+0.016¢ 0.208+0.005b¢
ML 5 7.02+0.12a 6.80+0.12a 6.77+0.34a 0.239+0.009h 0.193+0.008¢ 0.211£0.015b¢
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Table 3 Correlation analysis among fresh weight of leafy vegetables, shoot Cd concentrations, proportion of lime and peat, soil pH and

soil DTPA-Cd concentrations

by b g M B Cd Ve st pH {i DTPA-Cd
o i b 1.00 -0.058 4 0.071 4 0.064 0.025 3
Ho B3R Cd A 1.00 ~0.480% ~0.716%55 0.420%
Pep 1.00 0.649% 5 -0.0515
pH i 1.00 —0.626%+
DTPA-Cd 1.00
27 Hby - i 1.00 —0.431% 0.423% 0.530%* -0.393%
Hi 38 Cd i 1.00 ~0.657*% -0.955% 0.824#%
Vs & 1.00 0.6627#* —0.848# %%
pH {8 1.00 -0.860%*
DTPA-Cd 1.00
53 Hi - 1.00 0.149 0.160 -0.110 0.135
i E#B Cd 52 1.00 ~0.462% —0.8927#* 0.8307#
Ve & 1.00 0.557+** —0.517%
pH (& 1.00 —0.9027%#%
DTPA-Cd 1.00

7 #P<0.05,*%P<0.01, ***P<0.001 ,

Note : *P<0.05, **P<0.01, ***P<(0.001.
S b3 Cd & B U8 AR B 1 i 2 A O (3
FERHE 2 B4 )M -0.480 . -0.657 . -0.462 ), FHITE
AR5 FH Y LN, A D8 e B R E  LE B8P3 R
BT RARM S F3 Cd S, 55 1 #6145 DTPA-
Cd it 5 S IC i E A CH:, 55 2 FER5E 3 %
W BFETASC. L3 pH (H5 e &2 B35 EAR
X (3 FHEAHK R Er 9 0.649.,0.662.0.557) , B A1
FRUEHBCHT , Ve o FH R PT 7 Fe iR, 38 pH BB
K, 13 DTPA-Cd & 5B, iX 3R] T K 5l sk
TiC it o P %o 2 i 338 pHL {BUFH AR -5 DTPA-Cd
ORI IMEAERT

3 He
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(R BEE T 5 TR, A B AT A 2 ke ok B <5 o 2 itk
e th AR TITE , AR TE G Jm 1 1 b i ke
HIERZREI, e IR A —E R E T4 iy 4 pH
(6, ek LSRR A K R ITOUE , (BJ 5 3 o B LR |
JEE LR S5 5 R A HLES S WD B0 BE D9 T pH {E T
o | AL ) L SRR K R UTTE RO RE D1 ABETE A SRR
R, AE Cd {5 e 3 b A1 K5 AN [R) R O 2 it
B A AN I RERE M 8 1 138 pH L, B 1T

B SR O, DB D SRR P B T LS A
F, RUIEIKE TR pe A it F 280k B 2 i iy IR 4
o BRBEIEE A K A RS &8 sk A K
T e U e 25 S 25 P /N 1 SRR 4 1 MRIAC, TTe
XA R R B T B R o T S 28 A ANy £
TR A it P R BN IE A HAE R, S — e R
JE EAREINE XTI 7 A E A 2 S SRR R RE
5T K e RN R A .

A1 IR e P it 5 By R AL B AN [ 5 b
Piie 1O 2 FEAESEANGE 3 HAL DS R SREH
A K e e LTt X 1 i S AR i e AU 3, BT L
Y f 3 FEIRR W BOE B AR T 3 A SR e
WL, #57LA GB 2762—2012¢ £ i Hh 15 Y R An v )
MARHEX, TG b F 3 FERF3E Cd Frm AR 1 AR
WEFHUE M BRAAE (0.2 mg-kg™); 77 LAZLR 0 & (1)
GB18406.1—2001 A& 7= i 2 4= i it TN H B 38 4 4
SR A AN AR ERY R it ke BRI AD B Y 3 FE S
3 Cd Fr R B A R AE.(0.05 mg-kg™) o {HIifi
FHUC R B 48 A BR324 350 Cd 5 3 2 AR,
HaS 1 FERISE 3 FEvh o K e e Be it A B % 5 2 G
Fed FORCEE 5 AbFRGHSEH B3R Cd SRR T %R
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FAIR ISt 1350 Cd 25 R R30S Bt A2 . B
RGP R R ES B E AT R A
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SRR
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