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Effects of Biogas Fertilizer on the Contents of Nutrients and Heavy Metal Elements in Soil of Green-
house

FAN Wen-hua,LIU Jin-feng, WANG Zhi-wei, SHAN Jiang-yan

(College of Resources and Environment »Shanxi Agricultural University . Taigu Shanxi 030801 ,China)

Abstract ; In order to study the effects of biogas fertilizer on the contents of nutrients and heavy metal elements in soil of
greenhouse, a field experiment was carried out tg research the effects of biogas fertilizer and chemical fertilizer on the
contents of total N, available P, available K , organic matter, As ,Hg, Cd. Pb, Cr and Ni in soil of greenhouse. The
results showed that the contents of soil total nitrogen, available phosphorus, available potassium and organic matter
were increased by applying biogas fermentation residue in different growing period of cucumber. Application of liquid
biogas fertilizer had better binifit on improving soil organic matter than chemical fertilizer. In the cucumber harvest pe-
riod, application of fertilizers and biogas slurry could decrease the content of As. Application of biogas fertilizer could
slightly increase the content of cadmium, lead. mercury in soil and had no obvious effect on the content of Cr and Ni.
The contents of heavy metal elements were lower than the soil environment quantity first class standard and was no
harmful to plant.
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Table 1 Effects of biogas slurry on the contents of soil nutrients in cucumber seedling period

[3$] 28 g kg! HP B mg » kg™! EHH/mg -« kg™! HUKE /g ke™!
Treatment Total N/g » kg™! Available P/mg + kg™! Available K/mg » kg ™! Organic matter/g * kg™!
CK 0.775 b 177.651 f 126.72 f 13.04 ¢
Z-1 1.083 a 269.991 a 176.94 € 13.07 ¢
Z2 1.049 a 216.271 e 195.58 d 13.12 ¢
Z-3 1.052 a 249.291 ¢ 240.08 ¢ 14.36 b
Z-4 1. 065 a 237.921d 284.48 b 14,58 b
Z-5 1.081 a 260.511 b 295.82 a 17.24 a
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Note: The difference between treatments with different letters significant in same column(a=0. 05). Same as follows.
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Table 2 Effects of biogas slurry on the contents of soil nutrients in cucumber flowering period

13 ] 2X /g ket HUBE mg - kg™! EHH mg - kg™! AL /g kg™!
Treatment Total N/g « kg™! Available P/mg » kg ! Available K/mg * kg™! Qrganic matter/g » kg ™!
CK 0.884d 94.61 { 138.68 f 12.06 f
Z-1 1.26 b 249.51 a 160.02 e 14.00 d
Z-2 1.13 ¢ 119.72 ¢ 206.25d 13.31 e
Z-3 1. 20 be 152.55d 259.59 ¢ 16.04 ¢
Z-4 1.25b 173.79 ¢ 312.93 b 17.64 b
Z-5 1.39a 208.55 b 337.39 a 19.00 a
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Table 3 Effects of biogas slurry on the contents of soil nutrients in cucumber harvesting period

&3,

Y] £H/gkg! HHBE mg - kg™! HH /mg -+ kg™! AtLE g keg™!
Treatment Total N/g » kg™! Available P/mg + kg™! Available K/mg » kg™! QOrganic matter/g + kg™!
CK 1.05 b 68.55 f 62.67d 13.19 e
Z-1 1.37 a 165.10 a 106. 68 b 20,22 ¢
Z-2 0.79d 100. 10 e 98.90 ¢ 18.18 d
Z-3 0. 90 be 116.68 d 106.68 b 22.43 b
Z-4 1.03 b 121.65 ¢ 145.36 a 22.37b
Z-5 1.39 a 148.69 b 167.13 a 43.91 a
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Table 4 Effects of biogas slurry on the contents of As ,Cd,Pb,Hg.Cr.Ni in soil of cucumber harvesting period

b ¥E /mg * kg™! H/mg s kg™! /mg - kg™! K:/mge kg™! #/mg - kg™! R mg - kg !
Treatment As/mg * kg™! Cd/mg « kg™! Pb/mg * kg~! Hg/mg * kg™! Crimg *» kg™! Ni/mg « kg™!
CK 1.726 b 0.040 ¢ 16.00 ¢ 0.020 b 41.60 b 30.05 b
Z-1 1.835 a 0.044 a 18.50 a 0.038 a 41.95 a 33.55 a
Z-2 1.892 a 0. 058 ab 15.50 d 0.014 ¢ 36.70 ¢ 25.20d
Z-3 1.727 b 0.074 a 16.00 ¢ 0.026 b 37.10 ¢ 28.00 ¢
Z-4 1.098 d 0.069 a 17.50 ab 0.032 ab 40.80 b 27.05¢
Z-5 1.363 ¢ 0. 046 be 17.00 ab 0.036 a 41.00 b 31.40b
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