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Effects of different soil dressing ratios on soybean growth and absorption of arsenic in arsenic contaminated
soil

WU Hui-bin!, ZENG Xi-bai", TANG Yue—feng?, BAI Ling-yu', SU Shi-ming', WANG Ya—nan', CHEN Ge*

(1.Institute of Environment and Sustainable Development in Agriculture, Chinese Academy of Agricultural Sciences, Key Laboratory of A—
gro—Environment, Ministry of Agriculture of China, Beijing 100081, China; 2.Yueyang Agricultural Sciences Institute/Yueyang Agricultural
Environment Scientific Experiment Station, Ministry of Agriculture of China, Yueyang 414000, China )

Abstract: A field micro—plot experiment was conducted at the Yueyang experimental station at the Ministry of Agriculture of China to deter—
mine the effects of different soil-dressing methods, containing different proportions of soil dressing, on soybean growth and arsenic uptake.
The results indicated that mixtures of contaminated soil and virgin soil in different proportions can decrease the soil arsenic content to differ—
ent degrees. Reduction of the arsenic content of soil was positively correlated with the proportion of soil dressing. In addition, soybean ar—
senic uptake and accumulation also decreased as the proportion of soil dressing increased. Compared with the control ( contaminated soil ),
soil dressing treatment C(mixing proportion V/V=polluted soil:clean s0il=60:40) had the highest total aboveground biomass dry weight of
soybean stems, leaves, pods, and seeds. Meanwhile, the As content of roots, stems, leaves, pods and seeds were lower than those of the con—
trol treatment, by 30.1%, 45.3%, 39.8%, 66.9%, and 82.8%, respectively. Increasing the thickness of the soil dressing also effectively re—
duced the absorption and accumulation of As in soybean tissues. Correlation analysis showed that As content of soybean tissues with differ—
ent soil dressing treatments was significantly positively correlated with the soil available As content. These research results provide effective
support for soil—dressing remediation of soil contaminated by arsenic and other elements.
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AR 8 X S B A S G I W R AT
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B =TS 11 7 w2 1 R SO NN 7 e D= s e o |
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B 2 BRI T I LR A R E 4 5 it
2 mm i g5 AREASN R 2 - LUK, 23 PRI —
et s g A TS LIRS SNRA AR A R T
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PR AN R 1 R o H P RERENEIRE LAE K
+ ARG ORI TS R R AR R 2 R
R A58 FLRE KA, A PLB e N P K &5 &3
AR FIE gt

P K G SRR S 33, BTl B RS A P
HIFIF/A ], 2015 4F 4 7 20 H B K G AEMIX R
b FP AR A DX TR R R T A K AR A AR R X
M 20 5, B8 3~4 RiFhF o R AR R K e |
g HUE B TR AR 34 [ 38 R . 2015 4F- 8 J1 11 H
WSR2 TR BURE Jy DR AR K G AE IR L, e T Aok
KEVE, A 0.1 mol- L™ fYER AR 135 E 10 min X
LBRAE R R, fe e e ok mpE 2k,
FHUEAR TR KA 5, F BEAR 2K i 38 FPRLRE
KAEWREMRFE S0 5 885, TEMEFE N 105 CRE
30 min J5 80 CHt T Z {6 &, AR A HLEE 3T 1 mm
i85 o
1.2 5%t

T XA ES AV T PH AR M T A Ml PRI B AR 2 U
MR35 (29°16'6.6"N  113°5'21.9'E ), kB E 6
AHE R 3 R, AT 18 MR (1 mx 1 mx1 m),
REFL P Fe O [R5 = HUAFIEEK 43 ) A p A 75 Y
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P B N 7K o3 5 R 2%, IF 2 i g 45

1 B R
Table 1 Soil physical and chemical properties

bR /g kg

$6h5 & H/mg- kg

A3 Soil pH

HHLEOM B T-N R T-P B T-K  G8E A-N B A-P BRUH A-K B T-As L0 A-As
MG s 6.36 12.20 241 1.04 87.21 5.33 86.83 16.50 0.08
5yt 7.26 18.27 2.72 1.38 72.75 14.93 107.20 263.20 7.60
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SRR , ALt _E T P 375 BH SRR 1R 1 TR
A I 6 A Y 1 55 RIS
Fefil, 4350k A=100:0 . B=80:20 ,C=60:40 .D=40:60
E=20:80 .F=0:100, 754+ R & N 5R A
e T, RN AR A o) 3 i SE AR BRAL A o I
e RN 2 R, I 2 TTLAEF), W57 i 11
e RGN TR A T A A I A B R A R
P 5 B AN TR B A R Pt 35 SR T HIRA 1Y
T ke BRI Ah ¥ Y A 3 i B i FLAT R R S AL
Fo
1.3 #RAE 55

FE A I AE < >R H HNO,-HC10,~H,SO0, 4 fi#
D7 iR BRI B 5 A P T4 0.500 0 ¢ FIH &
P, I L mL AR, TR 5 B 8 mL
HNO,.2 mL HC1O, .1 mL H,SO,, 75 115 32845 11 i1 3% 25 %5
AN BCEE R . O RS E T 130 CRH AR
W AR R R T S B S AR R TR L
Je, LB TR vh e 5 N e 2 S BE SR IS RS #k
EIHEE NS 1~2 mL RIARRHE N FREEE
B LB TKERE 25 mL, i g . AL
W) kA SR8 AN (AFS=920 , 38 50 75 R ) I 5 137 0 o
T

T AR E . SR 101 F K=K A AT
FIARHR . FREGT 0.149 mm 75 KT +4F 0.500 0 g &

F 50 mL = AAIEH, 0 12 mL B 4l K IE BRI 9 mL
#¢ HC1 A1 3 mL ¥ HNO;, 76 =i 0 55 F 2 Hiw -},
B G = AHE T 130 CRBW E I = 1
RS R 6 I BB HRIA 2~3 mL, R H 5 E 4
% 50 mL b, al g . AR Atk IR 7
FEAL(AFS=920, Jb 50 75 K )M JE v Al

T EEA RS E . SR 0.5 mol - L™ NaHCO;
BARE FREGE 2 mm §f KT LA 5.00 g T 100
mL Z.0E T, A 50 mL 0.5 mol- L™ f#) NaHCO; 3%
e (FREL 41.00 g NaHCO; ¥ /# T 1 L 7k H1),20 °C 180
remin” Y% 2 h, B S min J5FH 045 pm e R
U8, S kA R 5 6L (AFS-920, b ot 7
TR )5 R A

KL G AR A SEIBORIIN AZ SR Wenzel 461
(SR ORI T, BARP BRI R 3, BB — hE%
P B AR (FL) 56 28 R e B A (F2), 55 =
oM E L, KA AR A L 4 AR (F3) 2B U450
Sh KB RER E A S G AR (F4) 55 1P akis s
i (F5). SEUEZ ) B AERT WFE T 0.149 mm
i, e BR A SR R A BT T T

A o 1 o DR UE S A - I A R e, R
K+ HEFRME S H ) (GSS—-27 . GBW07456 ) Fil & [ 3%
(GBS-5:GBW 10014 )1 75t f 455 il o A A A0 B 1
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R2 AEELHIELRE T LEBREBUMER

Table 2 Soil physical and chemical properties and its arsenic content in condition of different proportion of soil dressing

bR /g kg

bR it /mg kg

L GEgLEE L) pH

AP OM SR T-N G T-P B T-K AR A-N A0 A-P AR A-K S0 T-As A3000 A-As

A=100:0 7.38a  15.35b 2.51a 1.40a 10.22b 82.84a 14.24a 107.20a 274.30a 7.51a
B=80:20 7.27b  15.82b 1.37be 1.32ab 10.48b 70.53cd 11.84b 101.30b 227.60b 6.17b
C=60:40 7.09¢c  17.62a 1.17d 1.15¢ 9.98¢ 73.54c¢ 11.52b 108.65a 180.60c 3.93¢
D=40:60 7.10c  16.85a 1.30c 1.28b 11.50a 69.11d 8.83¢c 95.61¢ 160.50d 3.09d
E=20:80 6.91d  13.55¢ 1.44b 1.1le 9.47¢ 79.83b 7.13¢ 107.20a 87.00e 1.22¢
F=0:100 6.36e  12.20c 2.41a 1.04¢ 11.09a 87.21a 5.33d 86.83d 16.50f 0.08f

T : ISR B 2R A PR 22 53 1235 (P<0.05 ) o

Note: Different letters in a row indicated significant differences among treatments( P<0.05).

3 TEPRESTHRNS R
Table 3 Sequential extraction procedure for As in soils
PO IR FEHOR SRR T A

1 R (0.05 mol - L) 20 CHR 4 h 1:25

2 BiiR — 4% (0.05 mol - L) 20 CHR; 16 h 1:25

3 RS VAL (0.2 mol - L7, pH 3.25) 20 CHRIEIRD 4 h 125 BEH 1:12.5 BEERY; 10 min

4 EERRER R W (0.2 mol - L)+ M2 (0.1 mol-L™)pH 325 (9623) C7K¥ 30 min 125 LW 1:12.5 BEEEPRTS 10 min

5 TSBRAER IR (L al) T it
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Different lowercase letters represent significant differences among different treatments of the same tissue. A,B,C,D,E and F represent

the different mixing ratios of polluted soil and clean soil, A=100:0,B=80:20, C=60:40,D=40:60, E=20:80, F=0:100, respectively. The same below
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Figure 1 The effect of different mixing proportion of soil dressing on the biomass of soybean
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Figure 2 The effect of different mixing proportion of soil dressing on As concentration of soybean
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Figure 3 The effect of different mixing proportion of soil dressing

on the enrichment capability and transfer capability of soybean
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Figure 4 Relevant relationships between arsenic in soybean and

available—As in different mixing proportion soil dressing
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Table 4 The percentage of sequentially extracted As fractions in

different mixing proportion soil dressing

e I RARBGET %0
F1 F2 F3 F4 F5
A 0.94a 17.56a 23.77¢ 27.24¢ 30.50¢
B 0.77b 14.51b 23.89¢ 2491c¢ 35.91b
C 0.58¢ 13.28b 21.95¢ 25.77¢c 38.42b
D 0.39d 7.20c 38.60a 21.94d 31.87¢
E 0.2le 5.44d 29.87b 38.49b 26.00d
F 0.09f 1.69¢ 11.94d 41.52a 44.76a
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