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The Long-term Effects of Biogas Slurry on Soil Properties and
Potential Risks of Heavy Metals in Soils
LAI Xing', WU Jun', WANG Jingwen', XU Min', MENG Xiaoxia®*, MAQO Xiaoyue', LI Yan'
(1. College of Environmental Science, Sichuan Agricultural University , Chengdu 6111303
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Abstract; In order to utilization of biogas slurry, this paper used a 3-years fixed site field experiment to study
the effects of pig manure biogas slurry application on soil physical and chemical properties, and to assess the
potential pollution risk of heavy metals in the soil. The planting pattern of the field experiment was rice-rape
rotation, fertilization treatments included 2 controls of water and chemical fertilizer, and 10 application rates
of pig manure biogas slurry. The indexes of single factor pollution, Nemerow pollution comprehensive and
Hakanson pollution index of potential ecological risk were selected as evaluation indexes of the soil heavy
metal pollution and potential ecological risk. The results showed that after 3-year application of biogas slurry
in a total amount of (546. 25 ~ 626. 00) X 10° kg/hm®, the soil fertility and structure were significantly
improved. It is worth to note that nitrogen fertilizer should be properly applied to cropland, in order to
prevent soil nutrient imbalance. The contents of Cd, As, Pb, Cr and Hg were increased in the biogas slurry
treated soils with an increasing application of biogas slurry. Furthermore, Pb, Cd, Cr, and As show slightly
potential ecological pollution risk, and Hg exhibited a medium risk of potential ecological pollution, indicating
biogas slurry can be safely used in agricultural production. This study indicates that the long-term application
of biogas slurry is beneficial for the soil ecological function and the production of food security. Nevertheless,
proper management of soil Hg and As is required to prevent soil contamination.

Keywords: biogas slurry; soil; physicochemical properties; heavy metals; risk assessment of pollution;
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TSR B A R 56 T 4 75 34 038 7 2 5L
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R 006 4 B 55 P B 5
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) s AR 0 07 3 X 7 8 T R
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R A S0 e L S 4 S P A B 9 36
S V7 T D52 3B X8 9 6 P 97 A
AL 728 10 A TS0 PR 52 R P B
SPE VLI o (L 0 B9 45 2 DA A 2 52 75 3
il Hakanson #2645 KUK 6 50 % 5 2 R 47
A 75 e UKL HE A7 55 25 B« B ¥ WS T 9 T
VIS 4 PR I8 5% S WA M 5 A
HEP R AR A S RIS AR
1 kS ik
L1 B

KRR b A A RIS B AR 4817 S Rl O R 157,

THWCR A WA R 7 B A RS 350 Ikt
e, TR ALY Dy B EE 0. 92 ke/L, pH
7.07,8% 0.795 g/kg, % 0. 994 g/kg, B &% 0. 759 g/
kg, 2% 0. 168 g/kg, 24 0. 442 g/kg, Pb 0. 651
mg/kg.,Cd 0. 043 mg/kg,Cr 1. 239 mg/kg,As 7. 696
mg/kg,Hg 0.007 mg/kg, 4% 19. 92 mg/kg,

PR ] BRER G W R A% S AL PR AN B D, H o 4
FEEILEL,

*x1 HRALRESERE A7 mg/kg
(AL ES Cd Pb Cr As Hg
JR#E 0. 049 8.38 1.68 1.48 0.542

WBERRES  0.201 1.89 22,77 4.61  1.330
A 0.327  1.08 5.60 2.14  0.566
mab 0.045 0.19  3.10  1.28  0.237
IS T 2014 4F 4 A F 2017 45 4 A 76144 LRIk T

[ PEBLHEAT 920G . LS A s K R v AR . 2
PR ETEEA AL PE B R pH 4. 812, &4 2. 11 g/kg. Bk
AR 173.4 mg/kg, ¥ & BE 57. 32 mg/kg, #H 2L
31. 48 mg/kg, AL 35. 65 g/kg, [HES Fa5#e & 13. 26
cmol/kg,Pb 42. 17 mg/kg,Cd 0. 480 2 mg/kg,Cr 46. 18
mg/kg,As 7. 629 mg/kg.Hg 0. 136 2 mg/kg.
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pH., T VA Ak BB it FH 1t (9 184 0, 438 pH 3B i 2
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e . AHHLET/ CEC/ EC/ AL/ AL/ WA/
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CK1 5. 24a 17.58¢c 11. 46a 89.7¢g 22.27c 22.70d 130. 4g
CK2 5.15a 24.10bce 13.12a 105. 1defg 25. 60abc 26. 62cd 175. 4ef
BS1 5.19a 24.69bc 13. 06a 96. 0fg 24. 44be 30. 06bced 149. 3fg
BS2 5.22a 24. 88bc 13. 55a 99. 2efg 27. 43abc 30. 82bcd 136. 1g
BS3 5.23a 28. 89ab 14. 63a 107. 7cdef 29. 26abc 37. 98abc 175. Oef
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2.3 EE3EHARRMIEESRESENZM
H 3 4 A &5 b 2+ R Cd LS, Pb.Cr,
As Hg & it 48 F B 5 4 5808 55 I i — 90bn e B (E
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A5 g WUR 5 B 5L 58 1 s sk Fe 2 R i

443.25X10" kg/hm* I, F 25 G ¥ e 42 25 15 Y WU
KB d R, HoA T R

R4 BREIESEEAERTENKE

Eig nE (Kl CK2 BSI BS?2 BS3 BS4 BS5 BS6 BS7 BS8 BS9 BS10

Pb 42.03a  42.92a  37.32cd  37.10d  38.41bcd 40.07abc 40.51ab  40.97ab  40.88ab  40.61ab  41.38ab  42.64a

weEaE/  Cd 0.435f 0.502d  0.475¢  0.486de  0.497d 0.531c  0.545bc  0.556b  0.559b  0.563ab  0.562a 0.580a
(mg+ kg™ Cr 39.44e 48.00¢ 44,27d  45.62d  52,01b  51.76b  53.70b 56.59a 56. 56a 57.21a 57.8a 58.29a
As 7.59%  13.53bc  11.98d  12.63cd  12.65cd  12.89cd 13.46abc 13.42abc 13.46abc  13.92ab  13.97ab  14.4la
Hg 0.135g  0.238a  0.183f  0.186f  0.206de  0.216cd  0.231ab  0.221bc  0.216cd  0.209cde  0.200e  0.203de

Pb 100 1.02 0.88 0.88 0.91
MREFEL  Cd 0.9 1.05 0.99 1.01 1.04

*
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111 1.14 1.16 1.16 117 117 1.21
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As  0.99 1.77 1.57 1.66 1.66 1.69 1.76 1.76 1.76 1.82 1.83 1.89
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Wi 54 i » _
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TR R P
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