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Effect of Blogas Slurry Return to Field on Heavy Metal Accumulatlon in Sml cr’op

System: A Meta analysis ; ' '/ €ly
ZHAQ Ql-zhll 2 YANG Zhi- min'? , KONG Ean ngl‘ ‘X/Z)NG Hal hng , ZHU Kang-wen . CHEN Yu- cheng = &
(1. College jof Resources and Environment, Southwest UHIVeI‘blLV, Chongqmg 4»00716 China; 2. Key Laboratorwf‘of Agriculture 551 1 Pollution Risk Managementand Control for
Ecologital Environment. in Chongqmg, Chongging Engmﬁenng Researt‘h (Center of Rural Cleaning, Chongqmg 400716 Chinag 3. College of Electronic Informatlon
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Abstract To mvesnga'!'e the effects of biogas slurry return:{o-field mefﬁods "he dura‘non of biogas slurry return to field and the amount of heavy metals brought in from biogas

slurrylon the accumulatlon of heavy metals in soil-crop systems, and the 1n1p0nanr’e of factors influencing heavy metal accumulation, 41 papers and 1972 pairs of data were
integrated z;md analyzed. The results showed that the application of biogas slurry alone significantly increased the accumulation of As, Cd, Cr, Cu, and Zn in soil and As and
Cr in crops by 20. 5%, 15.2%, 25.6%, 18.7%, and 26.3% and 14. 6% and 39. 5%, respectively, and it had no significant effect on the accumulation of other heavy metals
in crops. The combined application of hiogas slurry and chemical fertilizers significantly increased the accumulation of soil Cr and Zn by 8. 05% and 4. 70% and decreased the
accumulation of As by crops. Correlation analysis showed that the accumulation rates of soil As, Cd, and Cr were highly significantly and positively correlated (P <0.01) with
the duration of biogas slurry return to field and soil organic matter (SOM) content, with correlation coefficients of 0.30, 0.15, and 0. 13 and 0.22, 0.27, and 0.22,
respectively; they were highly significantly and negatively correlated (P <0.01) with soil pH, with correlation coefficients of 0. 16, 0. 13, and 0. 11, respectively. The heavy
metals brought in by biogas slurry return to field promoted the accumulation of As, Cd, and Cr in soil and As, Cd, Cr, and Zn in crops, whereas the accumulation of Cd, Cu,
and Zn in soil promoted the accumulation of Cd, Cu, and Zn in crops, with correlation coefficients of 0.45, 0. 58, and 0. 42, respectively. The main factors of heavy metal
accumulation in the soil-crop systems were the duration of biogas slurry return to field, SOM, and soil pH.

Key words: biogas slurry; return to field; soil; crops; heavy metals
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Table 1  Analysis of the importance of factors influencing heavy metal accumulation in soil-crop systems
WiH As Cd Cr Cu Zn
-4 1EY 43 £ + 4% 1EY 43 £ + 15 1EW
Jiti Ay 2 0.29 0.42 0.33 0.35 0.14 0.25 0.15 0.03 0.26 -0.05
lBIES 0.61 0. 60 0.53 0.39 0.48 0. 50 0.19 0.26 0.37 0. 70
TR TR 0. 66 0.25 0.59 0.23 0.51 0.37 0.16 0.41 0.17 0.78
13 pH 1.04 0.82 1.04 0.57 0.94 0.92 0.96 0.97 0.82 0. 81
VAW A 1. 41 0.36 0.72 1.24 1. 40 1.48 0.50 0.73 0.47 1.61
SOM 0.74 0.74 1.91 1.03 1.31 0.89 0.99 0.95 0. 90 0. 67
EEEIWALE 0.75 0. 64 1.51 1.03 0.71 1.09 0.40 0.76 0.68 0.71
RALD A B 0.83 0.83 0.83 0.82 0. 89 0. 83 0.88 0. 90 0.94 0.74
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