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R 1 REERRRREER

Table 1 Information of tobacco fertilizer samples of China

2 9 3 12 11 7 10 4 16 7 8 6 95
39 13 5%o 25 ml
15 3
Pb Cd Cr As Hg
3 GB/T23349-2009®) As Cd Cr Hg Pb
( ) =50 10 500 5 200 mg/kg
180°
1 kg 2
PVC 2.1
, 2
As Cd Cr Hg Pb
1.2 Pb Cr
As  Hg GB18877- 0.72 ~ 111.39 mg/kg ~ ND ~ 424.54 mg/kg
2002 [ (viv=311) 5435 mg/kg  25.79 mg/kg As Cd
Cd Cr Pb 0.25 g( Hg 0.00 ~ 40.27
0.25g) 50 ml 10ml ( ) ND ~ 7.87 ND ~ 4.44 mg/kg 4.61
150 ~ 200 Im 1.88 0.33 mg/kg

x2 HREFTEHERTEEARHEZESE

Table 2 Heavy metal contents in tobacco fertilizers of China

(mg/kg) (%) (mg/kg) (%) (mg/kg) (%) (mg/kg) (%)
As 0~13.71(3.14) 124.2 0.08 ~40.27(7.21) 95.2 0.05 ~7.79(4.19) 57.8 0.03 ~ 0.87(0.25) 105.1
Cd ND ~ 7.87(1.59) 128.1 0.05 ~ 7.82(1.69) 108.3 0.19 ~ 5.04(2.61) 70.6 ND ~ 5.25(2.43) 66.8
Cr ND~200.60(27.88) 161  ND~109.21(14.28)  131.1  7.74~424.54(85.70) 1564  ND ~ 18.64(5.31) 119.9
Hg  ND ~4.44(0.45) 219.4 ND ~ 3.13(0.26) 241.8 ND ~ 3.26(0.60) 181.6 ND ~ 0.12(0.03) 103.1
Pb  0.72 ~87.01(33.53) 59.2 15.42 ~ 89.78(54.80) 26.7 37.67 ~ 111.39(83.23) 27.3 31.75 ~99.30(71.80) 28.6
( ) ND 0
Cr Cd Hg 2.3
119.9% ~ 160% 66.8% ~ 128.1%
103.1% ~ 241.8% 5
¢ 3
As As 0.25 mg/kg
85% ~ 100% As 0~
2.2 5 mg/kg As
GB/T23349-2009'" 17 29 44% ~ 55%
As Cd Cr Hg Pb As 5~ 10 mg/kg
Cd Cd
As Cd 1.59 ~ 2.61 mg/kg Cd
Cr Hg Pb 2.61 mg/kg

1.59 mg/kg
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x3 TREEBARBEEESEN®

Table 3 Content distribution of heavy metals in various tobacco fertilizers

(mg/kg) (%)
As 0~5 5~10 10~15 15~20 40 ~ 45
81.48 7.41 11.11 0 0
38.47 43.59 7.69 7.69 2.56
100.00 0 0 0 0
45.45 54.55 0 0 0
Cd 0~2 2~4 4~6 6~8
70.37 22.22 0 7.41
71.05 21.05 2.64 5.26
38.47 38.46 23.07 0
36.37 27.27 36.36 0
Cr 0~50 50 ~ 100 100 ~ 250 400 ~ 450
84.62 7.69 7.69 0
94.88 2.56 2.56 0
100.00 0 0 0
72.73 0 18.18 9.09
Hg 0~1 1~2 2~3 3~4 4~5
85.19 7.41 3.70 0 3.70
94.88 0 2.56 2.56 0
100.00 0 0 0 0
81.82 0 9.09 9.09 0
Pb 0~50 50 ~ 100 100 ~ 150
73.08 26.92 0
23.68 76.32 0
23.08 76.92 0
9.09 63.64 27.27
Cr Hg Cr 5.31 mg/kg
Cr 2.4
16.14 5.25 72.73% ~ 84.62%
Cr 0 ~ 50 mg/kg Cr
(100 ~ 250 mg/kg 400 ~ 450 mg/kg)
Hg Cr 81.82% ~ 100% ( 4
Hg 0~ 1 mg/kg 1) As Cr Hg
Pb Pb 33.53 mg/kg 1.78 9.34  0.061 mg/kg
83.23 mg/kg 73.08%
Pb 0 ~ 50 mg/kg 63.64% ~ 76.32% 229 429 155 Cr Hg
Pb 50 ~ 100 mg/kg 27.27% 10% ~ 11.1%
Pb 100 ~ 150 mg/kg 70% ~ 100% Cr As Hg
As Cr Cd Hg Pb
As Pb Cd Cd Pb Cd
Pb Cr Hg 0.46 mg/kg 6
As Pb 39.06 mg/kg
Cr Cd Hg Pb 313 ~

39.06 mg/kg
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Table 4 Heavy metal contents in tobacco fertilizers of various regions
As Cd Cr Hg Pb
5.54~597(5.74)  1.66~2.02(1.80)  11.52 ~28.23(21.01)  0.02 ~ 0.43(0.160)  55.76 ~ 59.59(57.60)
0.06 ~0.87(0.31) 1.96 ~4.15(2.51) 2.65 ~18.64(8.12) 0.01 ~0.06(0.026)  56.87 ~99.30(83.64)
0.32~4.19(121)  0.03~2.23(0.46) ND~106.92(28.72) ND~ 1.41(0.230)  10.67 ~ 51.37(32.75)
0.61 ~40.27(7.51)  0.05~5.10(0.54)  ND ~ 19.79(9.04) ND ~ 0.22(0.038)  20.59 ~ 77.94(56.66)
1.22 ~5.59(2.88)  0.15~4.04(1.16) 20.19 ~424.54(126.76) 0.00 ~0.01(0.005) 92.39 ~ 105.43(99.27)
0.03 ~0.43(0.25)  ND ~ 1.17(0.37) ND ~ 5.63(0.30) ND ~ 0.03(0.010)  63.83 ~ 81.06(73.45)
0.05 ~ 12.78(4.08) 0.1 ~7.87(2.80) ND ~ 200.60(40.80) 0.01 ~ 4.44(0.930) 0.72 ~87.01(31.30)
2.76 ~9.95(5.89) 1.18 ~3.13(2.35) 8.85~109.21(31.64)  0.03 ~0.97(0.250)  33.06 ~ 59.38(46.92)
0.05~0.39(0.18)  3.11 ~5.25(4.38) 0.72~7.36(3.15)  0.03~0.12(0.075)  31.75 ~ 48.58(41.98)
0.24 ~13.71(5.29) 0.21 ~2.12(1.32) 2.68 ~ 39.89(16.85) 0.07 ~0.34(0.170)  18.49 ~ 53.15(39.06)
1.77 ~11.52(6.74)  1.28 ~ 7.82(3.55) 1.47 ~7.99(5.61)  0.02 ~2.45(0.570)  55.38 ~ 65.63(59.96)
0.00 ~4.86(1.78)  ND ~2.53(1.13) ND ~33.34(9.34)  0.02~0.12(0.061)  16.48~60.68(35.27)
0.08 ~17.28(8.47) 0.53 ~2.66(1.65) 0.39 ~21.17(12.14) 0.01 ~3.13(0.410) 15.42~89.78(53.16)
3.82~7.79(5.83) 2.52~3.45(3.14) 1232 ~18.75(15.84)  0.08 ~ 3.26(1.840) 59.01~68.51(64.92)
2) Cr Cd Cr As Cd Hg 3
Cd 5.61 0.54 mg/kg 5.83 3.14 1.840 mg/kg
2 2 3 368
5.6 4.4 71.4% ~ 100% Hg 0.01 mg/kg
Cr 0 ~ 50 mg/kg 92.31% 4) As Cr Pb
cd 0 ~ 1 mgkg 0.18 3.15 4198 mg/kg
50% ~ 66.67% cd 1~2 mg/kg 0.31 8.12 83.64 mg/kg
2 Cd Hg As Cr Pb
28.6% ~ 50% Hg Cd 0.010
As Hg Hg As 0.37 mg/kg 8
5 0.038 mg/kg 12
5.74 mg/kg Hg As Cr As Pb He
10 1.5 83.39% ~ cd 30%~33%
100% He 0~ 1 me/ke 67% ~ 100% Cr As Pb
Hg Cd
As
100% As 5~ 10 mg/kg
30% ~ 45% cd Cr cd Cr As Hg
0~5mg/kg 5~10mgkg 30% cd Hg
As 15 ~20 mg/kg He As As Cd Hg
Pb Pb 46.92 mg/kg Cr Pb
Pb 53.16 ~ cd
59.96 mg/kg 50% ~ 100% 2.5
50 ~ 100 mg/kg 12 95
3) Cr Pb
126.76
99.27 mg/kg 1.5
Cr 400 ~ 450 mg/kg

25%
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As Cr Cd Hg Pb

As Pb
Cr Hg
[4-5,9-11]
Cd
60% ~ 90% Cd
[12] cd
[13-14]
[15]
5
[16]
[17] [18]
As Hg
[17,19]
Cd Cr (201 Pb
Cd Cd
3
1y
2) Pb Cr Cd As Hg
As Pb Cd Cr Hg
As Cd Pb Hg
Cr Pb Cd
3)
Cd Cr
Cd Cr As Hg Cd Hg

Hg As

As Cd Hg
Cr Pb
Cd
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Heavy Metal Contents in Tobacco Fertilizers of China

WU Xiao-jing'?, LI De-cheng'’, SHI Yi’, MA Xing-hua’, LIU Hai-wei’

(1 State Key Laboratory of Soil and Sustainable Agriculture(Institute of Soil Science, Chinese Academy of Sciences), Nanjing
210008, China; 2 College of Resources and Environmental Science, Nanjing Agricultural University, Nanjing 210095, China;
3 Institute of Tobacco, Chinese Academy of Agricultural Sciences, Qingdao, Shandong 266101, China)

Abstract: It is of significant to know the contents of heavy metals in the fertilizers for tobacco sustainable production. 95
fertilizer samples used in 2010 and 2011 from 12 tobacco-planting provinces of China were collected and the heavy metal
contents of As, Cd, Cr, Hg and Pb in the fertilizers were analyzed. The results showed that the contents of heavy metals were
lower than the national limits. The contents of Pb and Cr were high. The heavy metal contents were usually higher in phosphate
fertilizers, As, Cr and Pb were higher in inorganic compound fertilizers, Hg and Cr were higher in organic fertilizers, Pb and Cd
were higher in potassic fertilizers. The contents of Cd and Cr in tobacco fertilizers of Huang-Huai tobacco-planting region were
higher compared with other regions.

Key words: Tobacco fertilizer; Heavy metal; Out-of-limit; Tobacco planting region



