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Pb and Cd- polluted soil remediation effects by green waste compost

LIU Yuanxin', LI Weiting’, SUN Xiangyang'", LI Suyan', ZHANG Runzhe', MA Jie'

(1. The College of Forestry, Beijing Forestry University, Beijing 100083, China; 2. Bureau of Water Resource of Linhe, Bayannur, Inner
Mongolia, Bayannur 015000, China)

Abstract: A pot experiment was conducted to clarify the remediation effects of green waste compost (GWC) on soil contaminated with lead
(Pb) and cadmium(Cd). Treatment of 0(control, CK), 1%, 3%, and 5% application rates of single and mixed GWC and peat were applied
to study the effects of Pb and Cd contamination on the activity of soil dehydrogenase, urease, catalase, and phosphatase; Pb and Cd
concentration in the soil pore water, as well as the accumulation and translocation of Pb and Cd in shoots and roots of Brassica chinensis L.
was also investigated. At application rates of 3% and 5% the soil enzyme activity was significantly increased; 5% peat demonstrated the
most significant increase in dehydrogenase and catalase activity, while 5% GWC significantly increased the activity of urease and
phosphatase. Pb concentration in the soil pore water decreased over 7 days, following the increase in the application rate of the different
treatments; On Day 1, the Pb concentration of the 5% GWC and mixed treatment soils decreased by 78% and 56%, respectively, as
compared to CK. On Day 1, the Cd concentration in the soil pore water for the different treatments was higher than that of CK; 5% GWC
increased by 70%, as compared to CK. The Cd concentration in the peat treatment initially increased, after which it decreased. Under the

treatments of 3% and 5%, acid—soluble Pb, Cd in the soil was significantly reduced, while its residual form significantly increased. The Cd
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content in the plant’ s shoots and roots significantly reduced, and the bioconcentration factor and translocation factor also reduced

correspondingly; 5% mixed treatment application had a significantly better effect. Overall, both single and mixed applications of GWC and

peat are capable of remediating Pb—Cd polluted soil, but the effect of peat in declining accumulation is better than that of GWC.

Keywords: green waste; compost; peat; Pb; Cd; soil remediation; enzyme activity; Brassica chinensts L.
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Table 1 Basic physico—chemical properties of soil, GWC and peat

v A LT LIRSS S s L R0 g A st Jax=
F i . FH 85 7 2 4 .
Sample pH Organic matter/ EC/ CEC/(emol-ke™) Bulk density/  Total P/ Total K/ Total N/ Total Pb/  Total Cd/
P (g-kg”)  (mSeem™) & (g-cm™) (g-kg™") (g-kg™") (g-kg™) (mg-kg")  (mg-kg™)
F¥Esoil 7.92+0.01  17.43+0.79  0.45+0.01 15.54+3.32 1.42+0.01 0.40+<0.01 0.12+<0.01 1.05£0.06  37.10+5.06 0.10+0.06
GWC  8.47+0.04 302.62+6.41 2.59+0.04 68.43+2.52 0.39+0.01  3.20+0.01  6.20+0.03 17.50+1.08 — —
ek Peat 5.81+0.08 350.45+8.09  0.30+0.02 86.25+2.83 0.24+0.02  2.46+0.15  0.80+0.12 21.52+3.68 — 0.02+0.01

T " FORARAG I

Note: “—" means not detected.
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Figure 1 Variation of pH in soil pore water
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Figure 2 Variation of Pb and Cd concentration in soil pore water
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Figure 3 Form distribution of Pb and Cd in different treatments
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It S A T 2 IR AE P5 A BRI SR
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Table 2 Effects of treatments on organic matter and soil enzyme activity (based on dry soil )

ISty it S i iR T AL A R ﬁfﬂlﬁr‘i W“fﬁ‘lﬁﬁﬂﬁﬁ
Treatment Dehydrogenase/ Urease/ Catalase/ Phosphatase/ Organic matter/ Soluble organic

(TPF pg-g™) (NHi-N mg-g™) (KMnO; mg-g™) (mg-g™) (g-kg™) carbon/(mg-L™")
CK 2.47+0.07d 30.67+2.46de 6.23+0.43ef 13.35+4.08e 17.43+0.51f 51.67+6.13e
Gl 2.98+0.31cd 32.06+.0.55¢cde 8.31+0.47bc 18.64+2.64cde 24.56+0.59¢ 65.21+2.88d
G3 3.41+0.29bc 35.44+2.23be 8.11+0.08bc 25.15+2.21be 30.61+1.49d 72.83+2.68be
G5 4.85+0.15a 45.56+3.13a 8.94+0.37h 36.93+5.41a 39.06+0.29b 79.41£1.59ab
P1 2.56+0.27d 33.84+0.85bed 6.18+0.46f 14.42+3.99de 26.43+1.76e 61.29+2.28d
P3 3.91+0.29b 37.35+1.01b 6.93+0.72de 14.71£0.51de 34.21+2.54¢ 76.44+1.73b
P5 5.38+0.47a 36.77+1.69b¢ 9.33+0.18a 23.64+3.41bc 46.01+0.29a 85.25+7.14a
GP1 2.59+0.26d 29.95+2.33e 6.76+0.28ef 14.28+0.94de 25.62+2.87e 60.79+1.41d
GP3 2.89+0.19¢d 33.72+2.84bed 7.56+0.45¢d 20.63+3.22¢d 34.55+1.71c 66.83+5.10cd
GP5 3.79+0.56b 36.51+5.38bc 8.46+0.38bc 30.04+5.51b 41.25+1.13b 77.94+2.35b

1 R BN [R) - B3R Ab B ) 25 57 8 25 (P<0.05) . A

Note: Different letters in a row indicate significance differences among treatments (P<0.05). The same below.

1% WHART]
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Table 3 Effects of treatments on Brassica chinensis L. growth and accumulation of Pb and Cd

b3 T JFi e Dry weight/g Pb {54+ Pb content/(mg-kg™) Cd %5 Cd content/(mg-kg™)
Treatment s | Above HH Root 13 Above HRH Root 13 Above HRHE Root
CK 2.49+0.08e 0.21+0.14c¢ 22.47+2.90b 40.94+1.48a 2.41+0.03a 1.69+0.02a
Gl 2.82+0.20de 0.27+0.19¢ 18.67+0.34hc 37.13£1.32b 2.32+0.11ab 1.59+0.02a
G3 2.87+0.44de 0.28+0.06¢ 34.41+0.97a 34.76+1.26hc 2.15+0.20abc 1.41+0.07bc
G5 3.45+0.46¢d 0.41+0.06h 38.26+0.93a 29.64+1.52de 1.69+0.11efg 1.0320.13f
P1 4.02+0.46hc 0.53+0.08b 9.30+1.05d 32.13+1.22¢d 2.06+0.14bed 1.47+0.05b
P3 4.85+0.30a 0.81+0.11a 11.94%1.57cd 27.2820.64ef 1.9120.21cde 1.3320.10¢d
pP5 4.25+0.37ab 0.79+0.12a 8.53+1.01d 23.171.96g 1.5420.281g 1.1620.01e
GP1 3.38+0.26¢d 0.47+0.07b 12.1622.99¢d 29.53%1.51de 1.9820.21cde 1.4620.03b
GP3 3.96+0.25bc¢ 0.42+0.11b 15.85+3.95¢d 24.39+3.67(g 1.8120.18def 1.28+0.02d
GP5 4.6020.53ab 0.84+0.12a 15.04+4.21cd 21.90+4.41g 1.4120.05g 0.88+0.11g
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Table 4 Effects of treatments on translocation of Pb and Cd in Brassica chinensis L.

Pb ) %%32 Translocation of Pbh

Cd {%E 32 Translocation of Cd

W WA BAEERE  ERE MENMEERE O RSEERE RERN

Above BCF Root BCF TF Above BCF Root BCF TF
CK 0.04 0.07 0.55 0.32 0.46 0.70
Gl 0.03 0.07 0.50 0.30 0.44 0.68
G3 0.06 0.06 0.99 0.27 0.41 0.66
G5 0.07 0.05 1.29 0.20 0.32 0.61
Pl 0.02 0.06 0.29 0.28 0.39 0.71
P3 0.02 0.05 0.44 0.25 0.37 0.69
P5 0.02 0.04 0.37 0.22 0.29 0.75
GP1 0.02 0.05 0.41 0.28 0.38 0.74
GP3 0.03 0.04 0.65 0.24 0.35 0.71
GP5 0.03 0.04 0.69 0.17 0.28 0.60
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