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Effects of Soil Amendments on Cd Bioavailability to and Uptake by Brassia chinensis in Different Cd—contami-
nated Soils

DAI Yun—chao, LU Jia—long’, DIAO Zhan, LIU Jin, AN Wei-qiang, CHEN Xi

(College of Resources and Environment, Northwest A&F University; Key Laboratory of Plant Nutrition and Agri—environment in Northwest
China, Ministry of Agriculture, Yangling 712100, China )

Abstract: Reducing bioavailability of heavy metals in soils is crucial to prevent heavy metal from entering the food chain. A pot experiment
was conducted to evaluate the effects of five amendments, lime (L), chicken manure (F), peat(T), lime+chicken manure (LF), lime+peat
(LT), on biomass and Cd uptake of Brassia chinensis, soil pH and available Cd in 4 different Cd contaminated soils including Yunnan lat—
eritic red soil, Jiangxi red soil, Jilin black soil and Neimeng chestnut soil. The results indicated that all treatments except L significantly pro—
moted the biomass of B. chinensis by 11.76%~59.38%, compared with the control treatment. Lime could significantly promote the B. chi—
nensis's growth only in acidic soil. The growth promotion of amendments was in order of F>T>L. Soil available Cd and Cd uptake by Brassia
chinensis were significantly decreased by applying amendments. Soil available Cd was decreased by 31.2%~67.0%. These inhibitory effects
were greater in mixed amendments (LF and LT) than in single amendment (F, T, ). Among three amendments, lime was the best for
acidic soils, while chicken manure and peat were superior for alkaline soils. Treatments of LF, LT, F and L significantly increased soil pH by
0.15~2.16 units, while applying T significantly decreased the pH of alkaline soil.
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KE4NMEXAEAREBHORE L, 208
P AR ZLE VLVE L0 AR AN S S L
KAEGRIE R 0~20 em #F)2 , KT ZBr249, B el
5 mm Jé g i , 2R J5 A IR U 4R (CdSO, - SH0 ), i

ey [ R G bR dE GB 15618—1995 (135 pH {i
INTF 7.5 BF 42 0.30 mg kg™, pH {8 KT 7.5 i &
0.60 mg-kg™" ) ¥ 2 50 = g AR VL PH 203 Fn 35
MR AN 2 0.60 mg- kg™, NS SEES AN N i
s 1.20 mg-kg™'. IRAYISEEAA 3 D, R Fh
FE/NAZ , WA/ INZE T B AR R A i) 48, A AR KL
T WFEE AL 1 mm JE IR, A IE AT I A B Ab 4
s R B i . AR PE R LR 1, Bk
DU A 3 a4 B Y R bR
1.12 REF

X2 pH8.01 (/KM ZE=5:1), 2 Hk N 265 g-kg™';
Je i, pH5.45 (/K= e =2.5:1), & A Bk 32% ; £1 JK
(fb274) , pH13.00, FT A S R R Hh 8 ARG I 4 4 (R
MFR 0.01 mg-kg™).,
1.1.3 /NEEE

4 B /N 3% (Brassica chinensis ), W -k 7§ 2=
MAEA BR A ]
1.2 5%t

IRIG AT FH el R XSS TRk A K, A5 0 R
I AR HE SCHR[14- 16148 2 25 6 75 i, il g b 21 %
YRR INEL L% 2, A BE R 3 K.

FERPER I 1 kg, 3056 2 W0 R AR n A ok
ATUSIN IR A Y5 e R 4, B A A B K 28 1 ) R 7K
T 70% A=A T HAR /NIRRT RS
FERTLARERE A, A : N+P,0s+K,0=0.2+0.3+0.2
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Table 2 Experimental treatments and amount of amendments used

IR b 2 YIRS IR /g ke £
XFHR(CK) 0
pEE = 10
W m 10
AR 7
X+ K 7+10
Y me+A IR 7+10

1 il T EEAREBELMER

Table 1 Physical and chemical properties of tested soils

. AHLFE OM/ CEC/ 4% Total N/ 427 Total P/ 440 Total K/ A5G Available 448 Total Cd/
135 Soil pH -1 -1 1 1 1 -1 -1
g kg cmol -kg g kg g kg g kg Cd/mg-kg mg-kg
“HIRLHE 544 34.26 11.10 2.01 0.81 4.77 0.076 0.773
PN EaR: 6.42 11.69 8.70 0.51 0.52 9.96 0.108 0.701
HRER 7.24 32.85 31.11 175 0.35 24.58 0.157 0.649
W TEAG 1 8.48 16.30 11.61 0.96 0.38 26.40 0.189 1.366
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A% B Se sk ¥ (E L AR5 T Excel 2003 #il
SPSS 18.0 Z A T8 T T4 SE it S A0 3T SR
Gt e LSD 12, 22 5 WKVl 5%

2 ER5HMH

2.1 MEAMRFIX B REMER R

AP 1 AT LA Y BR T B A0 O 3 AR R LA A
SEOEG L /NS A YR R AN A L ABAL P fE
% AR /N S YR A MR A K B CR
LT HREANUYPR AT K, AR+ XEGZEE 7 AR
UF TR+ (B Pt A 3R 0] 22 S s W 2, HLrpofy
JRFNRG WL W] 5 VL PG LI AN N 52 5855 4 F/h iS¢

60r [ICK ¥ HiEx BAK D8O K

PN e
FREATR]FR [ il 4 SR A R 4 BE ] 22 57 . 25 (P<0.05) . R[]
Different letters for the same soil mean significant difference between different treatments at 0.05 level. The same bellow
B 1 ARMRFAELER T IENEFKEWER0

Figure 1 Effects of different amendments on biomass of Brassica chinensis in different soils

A ARSI 60% 5 —Fielt KA BB AL XS /N 2
(A1 P2 R RAR R SR XS S YR lie> 1 I o 5 % BE AR FRAH
Fb , U ek B3R A 45 A0 P 2 i AR 2038/ SR A
BRI 11.76%~47.06% , TG L1 e/ (1384 9 i 1
W5 18.52%~59.26% , % 7 MREE /N 15 A Wy 1 s
ik 19.44%~44.44% (A1 JRALBRBRAR ), %5 P 5 5255 /)
PSR R R A 15.63%~59.38% (3 JKANFRERAM) -
LR RTAE Y, Bitf O34 s iR 1 1
(= AR LR PG 2058 ) /NI A i OR B 2, X
B A B 3 R ARR RN SIS ) /N S
AR TRIE o L R o] RE SR K S A S SR
A b F AR £ /N SR AR R R O ROR
ANBR S ARt A KR LASR R e R 1% pHL, GG
NFUERB AR IS A B /NS B g -
2.2 AR RAI/NAZEM FEHBS RS ERFMm
M 3 T LUEH, Toie it K eE ML R
WS KA LR 2 7] DL 3 R/ 1 3R b

3 MRFXNAEERLIE NS FBTREEE
BEZ 0 (mg-keg™)
Table 3 Effects of different amendments on Cd concentrations in

Brassica chinensis shoots in different soils (mg-kg™)

pis: SRRLIHE O VIVRLEE MR LE NFREES L
CK 0.032a 0.040a 0.064a 0.066a
PLE= 0.010be 0.014b 0.031b 0.024be
P m 0.013b 0.014b 0.029h 0.022¢
AR 0.008c¢ 0.013b 0.023¢ 0.028b
X+ IR 0.005d 0.008¢ 0.015d 0.017d
B+ K 0.006d 0.009¢ 0.016d 0.019d

T A AN FREA RS8R 22 53 .35 (P<0.05) . FIlo
Note: Different letters within one column mean significant difference at

0.05 level. The same bellow.
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Figure 2 Effects of different amendments on available Cd content in different soils
x4 FEBRFIX AR MR L pH K220
Table 4 Effects of different amendments on pH in different soils
AbHE BTN AT fANEaR: 3 HE FRE AL AT PN 5 S - A
CK 5.44c — 6.42¢ — 7.24¢ — 8.48¢ —
feES 6.82b 1.38 7.16b 0.74 7.88b 0.64 8.63b 0.15
s 5.34c -0.10 6.44¢ 0.02 7.03d -0.21 8.25d -0.23
Va3 7.40a 1.96 8.15a 1.73 8.87a 1.63 9.13a 0.65
W FE+A K 7.60a 2.16 8.25a 1.83 8.90a 1.66 9.15a 0.67
PRse+E IR 7.30a 1.86 8.11a 1.69 8.62a 138 9.04a 0.56
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