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Remedlatlon Effects of leﬁenent Composite .- Méte'rjals on Cadmium-
Contamlnated Farmland Soﬂa"f ) ==
CHEN  Shu- lan , XU Chen-yang'? | GEI}IG Zeng chao'*", WA!NG Qiahig' , ZHU Le', GONG ﬁYuanl ,
~TUO Wel—wel yr "4 ; "

(i"l Key Laboratory of Plant Nutrition and Agri- env1r0nrnent An Northwest China, Ministry of Agriculture, College of Natural Resources
and Env].ronment Northwest A&F University, deghng 712'[00 China; 2. Key Laboratory for Agricultural Environment, Ministry of
Agrlculture, Beijing 100081, China)

Abstract: A pot experiment was conducted to study the application effects of three composite materials, namely SC ( lime: organic
compound fertilizer =2:3) , LS (ferrous sulfate: lime =1:1) and LB (ferrous sulfate: biochar in combinations of 1: 1, 1:2, 1:3, 1:4
and 1:5) , on soil Cd bioavailability, Cd cumulative distribution in different wheat organs, and wheat yield. The results indicated that .
(D Addition of composite materials all significantly decreased the soil available Cd content by 50.2%-81.8% (SC), 29. 4% -48. 1%
(LS), and 18.7%-42.2% (LB). Composite materials significantly increased soil pH by 1.37-2.28 (SC), 0.41-0.86 (LS), and
0.14-0.17 (LB) units. @ The Cd cumulative distribution in different wheat organs were in the order of root > leaf > stem > glume >
grain. The translocation abilities of Cd in different organs were in the order of root > glume > stem and leaf. 3 Compared with the
control, 0. 67% SC addition and 0. 67% LS addition significantly increased the wheat yields by 56.4% and 51.2% ; LB addition
significantly increased wheat yield by 39. 6% to 51.2%. @ The correlation analysis showed that soil pH was significantly negatively
correlated with soil available Cd and Cd contents in different wheat organs. There were significant positive correlations between soil
available Cd and Cd contents in different wheat organs, and the correlation coefficients were 0. 711 (grain) , 0. 817 (glume), 0.593
(stem), 0.630 (leaf) and 0.622 (root). Meanwhile, there is also a significant positive correlation between Cd content in different
wheat organs. (3 Comprehensively, the addition of 0.93% SC increased soil pH by a maximum of 2. 28 units, and the soil available
cadmium content was decreased by a maximum of 81. 8% . Therefore, adding 0. 93% SC was the most suitable treatment for repairing
and controlling the Cd pollution in farmland soil.

Key words: composite material ; cadmium; availability; wheat; cumulative distribution
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Fig. 1 Effects of composite materials in different proportions

on available cadmium content in soil
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Table 3 Effects of composite materials in different proportions on Cd contents in wheat organs

QbR R/ mg-kg ™! HiFe/mg-kg ! Z%/mg-kg ! M/mg-kg ™! H/mg-kg ™!
CK 0.63 £0.07a 1.07 £0. 20a 1.78 £0. 27a 1.99 £0. 31a 2.35 +0.05a
SC1 0.63 £0.01a 0.82 +0. 02b 1.28 £0. 16b 1.56 £0. 06b 2.17 0. 16a
SC2 0.26 £0.06b 0.57 £0. 09¢ 1.57 £0.27ab 1.28 £0. 20b 1.82 +0. 19b
SC3 0.31 £0. 04b 0.49 £0. 12¢ 1.60 £0. 14ab 1.53 £0.23b 1.79 £0. 19b
SC4 0.30 £0. 06b 0.49 0. 06¢ 1.50 £0. 17ab 1.54 £0. 06b 1.84 £0. 13b
CK 0.63 £0.07ab 1.07 £0. 20a 1.78 £0.27a 1.99 £0. 31¢ 2.35 +0.05b
LS1 0.60 +0. 05ab 1.06 £0.21a 2.25 +£0.75a 2.63 £0. 25ab 2.30 +0. 14b
LS2 0.75 £0. 10a 1.22 £0. 09a 2.37 £0. 32a 2.94 £0.41a 2.36 +0.27b
LS3 0.57 £0. 06b 1.11 £0.27a 2.16 £0.29a 2.25 £0. 12be 2.83 +0. 12a
LS4 0.67 £0. 10ab 1.03 £0. 14a 2.08 0. 25a 2.78 £0. 05a 2.71 £0. 12a
CK 0.63 +0. 07bc 1.07 £0. 20ab 1.78 £0.27b 1.99 £0. 31¢ 2.35 +0.05he
LB1 0.36 +0.05d 0.93 £0. 19b 2.25 +0. 05a 2.19 £0. 15b 2.08 £0.31¢
LB2 0.59 £0. 06¢ 1.33 £0. 17a 2.29 +0. 19a 2.56 £0. 25ab 2.57 £0. 10ab
LB3 0.65 £0. 05be 1.21 £0. 12ab 2.37 £0.27a 2.63 £0. 09ab 2.61 +£0. 26ab
LB4 0.73 +£0.03b 1.18 £0.27ab 2.34 0. 15a 2.61 £0.39ab 2.89 +0. 10a
LB5 0.83 £0.07a 1.37 £0. 16a 2.35 +0. 15a 2.87 £0.31a 2.97 £0. 30a
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Table 4 Biological concentration factors ( BCF) and translocation factors (TF) of wheat organs under different treatments

Qb B BCF TF

FFRL G E i i itEE N 22 B e e BRR
CK  0.22:0.03a 0.38x0.07a 0.63+0.10a 0.70+0.1la  0.83x0.02a 0.820.12a 0.56+0.04a  0.60.+0.05ab
SC1 0.21+0.0la 0.28 +0.01b  0.43 £0.05b  0.53+0.02b  0.73 £0.05b  0.68.£0.09a  0.56 +0.06a"= 0.77 +0. 042
SC2 0.05+0.01b  0.12+0.02¢  0.32+0.05b  0.26 £0.04c  0.38 +0.05¢. 0.77 £0.20a  0.42 +0. 10b _.fq':flwio. 08b
SC3  0.07+0.01b  0.11 +0.04c  0.36+0.05b _ 0.34£0.05c  0.40 £0.07c ==0. 88 £0.09a  0.32 x0.09h /0.64 +0.08ab
SC4  0.07+0.01b  0.11 £0.0lc  0.35+0.04b" 0.36+0.02c  0.43 +0. ‘ozgn 0.84+0. 10a  0.32 £0. 04!..1;.--""‘ n(').,;63'£0. 19ab

CK  0.22+0.03a
ISI 0.15+0-0kc
L2 0.20£0.038b  0.32£0.02a

0.26 0. 05a |

0.70 0. 11ab  0.83 +0/02a

| {
0.56 0. 04a

4 1S3
S L4

0.6 £0.02bc  0.30 +0.08a
0219 +0,03abc 0.30 +0. 04"

CK  0:22£0.03b 0.38£0.07ab 0.63/£0.10
T LBL, 0,11 £0402d
¥ B2

0.29 +0. 06h
0.18 £0. 02be..10. 41 +0. 062

LB4  0.22 0.01b

0.38£0.07a 0,63 0,10a 0.82 +0, 12¢ £0.60.40405a
0.56 £0.19a _0:65 £0.07ab 0.57 £0.04b |/1.09.£0.08a  0.43 +0. 10als"0.58 £0. 08a
0.62 0. 08dy’ OF77+0.10ab 0.62 £0/06b _1.16+0. 044 0.45+0.06ab 0.62%0. 12
0/59 £0§09a5" 0.62 £0.04b  0.77+0.05a | 0.7940.04c  0.50£0.09ab  0.53 +0:08al
0.6 £0:06a,” 0:800.01la  0.78£0.03a | 0/9450.01b  0.41£0.04b  0.6520/07a
0.70+0.11b  0.83+0002b | 0.82 20.12h 0.56£0.04a  0:60 £0. 05ab
0.70 £0/01a) 0.68+0,06b  0.65+0:09 4 1.080.184 0.42+0.08a  0.40=0. 11c
071 £0.06a; 0.79 £0.07b  0.79+0.03b  0.96+0.07&h 0.55+0.08a  0.45 £0. 10be
183 | 080 £0.01he  0.37 £0.04ab 074 £0708a 087 +0.03ab 0.8120.08b  0.98+0.12ab 0.48£0.03a  0.55 £0. 09abe
[ 0.36 £0.07ab  0.72+0.04a  0.80 0. 14ab 0.89 0.06b  0.87 0.05h  0.48+0.15a  0.63 0. 14a
0.80£0.05a 0.97+0.07a 1.00+0.08a  0.91+0.04ab 0.51+0.03a  0.62 £0.05ab

LB5 0.28 £0.01a  0.46 +0. 04a
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Fig. 2 Effects of composite materials in different

proportions on biomass and yield of wheat
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Table 5 Correlation coefficients of physical and chemical properties of soil, available Cd, and Cd in wheat organs
TR Cd pH HHL CEC FRLCd  Fidecd  ZEddd - cd R Cd
HHEA A Cd 1
pH -0.902 1
AP 0.325 -0.283 1
CEC -0.238 0.363  —0.126 1
FPRL Cd 0.711* -0.658*  0.301  -0.248 1
st Cd 0.817 ™ -0.891 " 0.261 -0.410 0. 864 ** 1
28 Cd 0.593* -0.801™ 0.139  -0.226 0.582"  0.831" 1
i Cd 0.630* -0.752"  0.089  -0.217 0.805™  0.885™  0.908* 1
IR Cd 0.622* -0.686 " 0.247 -0.371 0. 846 ** 0.871* 0.709 ** 0.793 ** 1
1) * FRBFEMIR(P<0.05), * * Rl BEMIE(P<0.01),n=14
50 50 0.18
> B W EHERE W AR 0 R ; -
40 3 {40 £ 015 b 4 = -0.040 25+ 0.322 7
b g r=-0.932 (P<C0.01)
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Fig. 3 Correlation analysis of soil available Cd,

grain Cd, and soil pH
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