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Effects of biochar amendments on heavy metal content in soil-tobacco system

ZHAO Jian', ZHU Wen—bin’>, WANG Yu’, ZHU Qian—xiang', PENG Yu-long', LIU Jing', HAN Xiao—bin', XIA Zhi-lin"", WANG Shen—
qiang”

(1.Zunyi Branch Company of Guizhou Tobacco Company, Zunyi 563000, China; 2.State Key Laboratory of Soil and Sustainable Agricul-
ture, Institute of Soil Sciences, Chinese Academy of Sciences, Nanjing 210008, China)

Abstract: Field experiment was conducted at the experimental site of the flue—cured tobacco area of Wuchuang and Meitan County in Gui-
zhou Province, China to study the effect of two types amendments of biochar and biomass carbon—based fertilizer on the content of As, Cd,
Cr, Pb in tobacco and available As, Cd, Cr, Pb in soil. The experiment set biochar treatment (6000 kg+hm™) and biomass carbon—based fer-
tilizer treatment (6000 kg - hm™), and use the conventional fertilization treatment as a control to analyze the effects of addition of biochar
and biomass carbon—based fertilizer on the content of heavy mental in soil and tobacoo. The results showed that compared with the control
treatment, the biochar treatment significantly reduced the As (Wuchuan: 15.21%~31.71%; Meitan: 13.9%~25.3%) and Pb (Wuchuan:
15.37%~33.33%; Meitan: 9.83%~20.7%) content in the soil of the two test sites (P<0.05), but had no significant reduction effect on the
Cd content in the Wuchuan soil and the Cr content in the Meitan soil. At the same time, the contents of As (not detected), Cd( Wuchuan:
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32.5%~41.2%; Meitan: 64.0%~73.2% ), Cr(Wuchuan: 8.33%~50.4%; Meitan : 25.6%~62.5% ) and Pb(Wuchuan: 10.1%~69.8%; Meitan :
19.6%~83.5%) in the tobacco leaves of the two test sites were significantly reduced (P<0.05). Biomass carbon—based fertilizer treatment

significantly reduced the contents of As (11.5%~24.2%), Cd(10.0%~33.3%), Cr(11.0%~26.4%) and Pb(4.21%~26.1%) in the soil of

the Wuchuan test site (P<0.05), but had no significant effect on the Cd content in the soil of the Meitan test site; There was no significant

effect on the Cd and Cr contents in the tobacco leaves of Wuchuan and the Pb content in the tobacco leaves of Meitan. And the heavy metal

content in the upper leaf was significantly lower than that in the lower leaf. To sum up, the addition of biochar and biomass carbon—based

fertilizer could significantly reduce the content of As and Pb in the soil of the two test sites. Biochar treatment could significantly reduce the

content of As, Cd, Cr and Pb in the corresponding tobacco leaves, which was better than biomass carbon—based fertilizer.

Keywords : heavy metal; tobacco; soil; amendments; decreasing effect
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Table 1 Physical and chemical property of the experimental soil

R AL g X il A UYLz A
. H pH Organic matter/ Total nitrogen/ Total phosphorus/  Total potassium/ Alkalyzable nitrogen/  Olsen—P/ Available
Soil samples o o o o o 4 . o
g kg g-kg g-kg g kg mg-kg mg-kg"  potassium/mg-kg
5N A-AE 5.88 40.61+1.87 2.57+0.21 0.73+0.01 13.26+0.76 224.20+15.59 15.34+4.32 106.3+1.77
VAT LR 7.19 29.17+1.51 1.81+0.10 0.75+0.04 10.67+0.59 176.40+41.60 22.26x1.87 182.5+£7.07
®2 it EHESEEE (mg-kg)
Table 2 Heavy metal content of the experimental soil (mg-kg™)
43R Soil samples As Cd Cr Cu Pb Zn
5Nk 53.87+7.48 2.17+0.06 93.72+10.44 35.91+2.86 87.76+6.39 66.78+2.35
T R 49.33+6.28 1.67+0.04 88.96x1.63 31.31£1.07 62.22+0.81 51.62+0.40
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Figure 1 Effects of two amendments on soil heavy metal content in Wuchuan County
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Figure 3 Effects of two amendments on heavy metals in tobacco from Wuchuan County
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Figure 4 Effects of two amendments on heavy metals in tobacco from Meitan County
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