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Effects of AM Inoculation and Cattle Manure on the Remediation of Lead
Polluted Soll
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Abstract: Lead (Pb) in foods poses great hazards to health of consumers, and measures to remediate Pb pollution and to reduce Pb
residues in farm products deserve much attention. The effects and mechanisms of arbuscular mycorrhizal (AM) inoculation and cattle
manure on the remediation of Pb polluted soil were studied in a pot experiment. The results showed that, at all Pb levels, AM
inoculation and cattle manure, applied singly or in combination, all increased shoot and root dry matter yields of tobacco significantly,
and improved P nutrition. Treatment with both AM inoculation and manure produced significant decrements on Pb residues at all
pollution levels, while AM fungal inoculation did at heavy pollution level, and cattle manure did at slight and moderate pollution
levels. The higher soil pH and lower DTPA-extractable Pb content contributed by AM fungal inoculation and /or organic
amendments may be one of the contributing factors resulted in a lower Pb toxicity and higher tobacco growth. Our results show a
promising potential of AM fungi and organic manure in the production of quality tobacco and phyto-remediation of Pb-polluted soils.
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Table 1 Dry matter yields of tobacco plants under different treatments and Pb addition levels
Pb /(mgkg™")
0 350 500 1000
CK 2.46 (0.07)dA 2.00 (0.25)cA 1.99 (0.34)cA 1.15 (0.33)cB
M 6.18 (0.04)aA 4.04 (0.18)bB 3.94 (0.18)bB 3.91 (0.24)aB
N 5.00 (0.08)cA 4.57(0.10)aB 4.50 (0.09)aB 2.99 (0.14)bC
M+N 5.36 (0.07)bA 4.89 (0.42)aAB 4.37 (0.17)abB 3.78 (0.33)aC
CK 0.27 (0.01)cA 0.19 (0.01)cB 0.18 (0.01)cB 0.1 (0.01)bC
M 0.64 (0.03)aA 0.40 (0.03)bB 0.37 (0.03)bB 0.39 (0.03)aB
N 0.54 (0.02)bA 0.50 (0.02)aAB 0.45 (0.02)aB 0.38 (0.02)aC
M+N 0.57 (0.02)bA 0.48 (0.01)aB 0.46 (0.02)aB 0.36 (0.01)aC
p<0.05
Pb p<0.05
2 mg/kg
Table 2 P concentrations in tobacco plants under different treatments and Pb addition levels
Pb /(mgkg™")
0 350 500 1000
CK 346.32 (39.03)ab 339.98 (44.70)a 278.17 (16.83)a 339.59 (35.62)a
M 410.58 (7.12)bA 459.16 (6.55)bAB 440.06 (27.13)bAB 502.66 (25.20)bB
N 295.22 (26.62)a 360.80 (47.93)a 305.62 (5.55)a 309.33 (61.11)a
M+N 588.97 (29.43)c 667.49 (36.75)c 568.07 (36.17)c 573.79 (24.31)c
CK 413.64 (42.94)a 341.19 (54.99)a 350.16 (50.38)a 300.50 (55.71)a
M 572.01 (35.48)bB 520.53 (49.00)bAB 520.53 (37.68)bAB 434.23 (39.50)bA
N 483.66 (35.85)ab 510.36 (49.97)b 536.97 (23.80)b 493.22 (14.53)b
M+N 542.73 (48.87)bAB 601.87 (51.68)bB 506.39 (26.80)bAB 477.31 (10.65)bA

3

Pb mg/kg

Table 3  Pb residues in tobacco plants under different treatments and Pb addition levels

Pb /(mgkg™")

500

1000

CK

M+N
CK

M+N

0 350
0.09 (0.02)D 10.79 (1.06)aC
0.04 (0.01)D 8.12 (1.14)abC
0.06 (0.02)D 3.51 (0.98)cC
0.07 (0.02)D 6.15 (0.73)bC
0.33 (0.01)D 135.25 (15.49)abC
0.22 (0.01)D 156.48 (12.58)aC
0.27 (0.04)D 84.74 (10.05)bC

0.32(0.05)C

123.64 (8.82)abB

15.50 (1.34)aB
12.54 (0.70)abB
6.57 (1.10)cB
9.29 (0.64)bB

209.81(20.55)aB
218.56 (20.17)aB
143.94 (19.00)bB
153.19 (21.64)bB

25.15 (1.23)aA
18.06 (0.83)bA
24.58 (1.48)aA
20.28 (1.12)bA

602.05 (46.40)aA
330.70 (29.10)cA
427.63 (35.06)bA
433.24 (22.33)bA
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Table 4 Soil DTPA-extractable Pb concentrations after AM
tobacco harvest [17] [18]
Pb /(mgkg™)
0 350 500 1000 AM
CK 1.73 (0.17)aD 4.86 (0.22)aC 6.79 (0.17)aB 7.39 (0.32)aA Pb
M 1.33 (0.10)bC  4.10 (0.20)bB 6.06 (0.20)bA 6.42 (0.29)bA
N 1.42 (0.15)abD 3.52 (0.14)cC 6.12 (0.18)bB 7.04 (0.12)aA AM
M+N  1.43(0.08)abD 3.96 (0.06)bC 6.03 (0.17)bB 6.52 (0.12)bA
> pH AM Pb
Table 5 Soil pH after tobacco harvest under different
treatments and Pb addition levels Pb
[(mgkg'
Pb (mg-kg™) Pb AM
0 350 500 1000
CK 840 (0.06)aA 7.85(0.01)cC 7.92 (0.07)bB _7.88 (0.06)cB
M 828 (0.07)abA 8.17 (0.02)bB 8.21 (0.03)aB 8.30 (0.05)aA
N 8.10 (0.05)bB  8.20 (0.01)bA 8.28 (0.08)aA 8.12 (0.06)bB AM
M+N 830 (0.05)ab 832 (0.03)a 8.29(0.08)a  8.30 (0.06)a
[19-20]
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