+ & (Soils), 2015, 47(4): 746-751

DOI: 10.13758/j.cnki.tr.2015.04.019

BREEFFRXERKPESESSFHERRERETMNC

1* 3 3 3
a ( ) 210008 2
210095 3 266101)
13
151 111 14 5 21
Hg As Cd Cr Cu Pb Hg 0( )~
0.61 pg/L 0.17 pg/L  As 0~8.16 pg/L 0.98 pg/L Cd 0~ 0.58 pg/L 0.03 pg/L
Cr 0~7.29 pg/L 0.46 ng/L Cu 0~7.50 ng/L 1.54 ng/L Pb 0~10.13 pg/L
2.60 pg/L 0.20
0.18
X-759
As Cd Cr Hg Pb 1990 1
Hoffmann t 2010
13 Pb As Cd 1.1
3
2] 400 ~ 800 mm 60%
7—9
[3-4]
1260.1 ~ 1 873.6 mm
65% ~ 82% 4—9 —
480 ~ 800 mm
[5-14]
650 mm
[15]
650 mm
1 000 mm
As Cd
Cr Cu Hg Pb
960 ~ 1 600 mm 1200~
1 700 mm 700 ~ 1 200 mm
70% 3—8 - el
[110201101006(TS-06)]
* (dcli@issas.ac.cn)
(1987—) E-mail: 2010103030@njau.edu.cn



4 747

1.2
2011 6—9 13
(
- )
151
111 14 5
21 (1)
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Table 1 The sample types and amounts of irrigation water in tobacco-planting areas of China
( ) 23 0 5 0 28
( ) 44 0 0 0 44
( ) 23 0 12 5 40
( ) 9 12 0 0 21
( ) 12 2 4 0 18
111 14 21 5 151
1.3
5~10 Hg As  50% -
( ) 1L PVC
20 ~ 50 cm ( AF-610D2)
( 20~ Cu Pb Cr Cd
30 m) ICP-MS ICP-MS(
Agilent Technologies 7700x)
pH  1~2 1.4
HJ332-2006!""!
( 2 3)
2 EBKREITMNIEIRRIE /L)
Table 2 Limits of quality evaluation index for the irrigation water
1 100 1000 2 000 200 100 10
mg/L Hg/L
*3 RE@ERKTERESRIE
Table 3  Grades for environment quality of irrigation water for o/ _
agricultural products (%) = ( /
)x100%
1 <0.5 /
2 0.5~1.0
. Lo JER T i) + (P O A 2
Hg Cd As Cr Pb 2
Cu 2.1
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x4

REFZEREXERKEERHSERR(ng/L) RREITFM

Table 4 The contents of heavy metals in irrigation water of tobacco-planting areas in China and quality evaluation of the irrigation water

/

Hg 0~0.61/0.17 0 0.17 0.13
As 0~ 8.16/0.98 0 0.01
Cu 0~7.50/1.54 0 0.00
Pb 0~10.13/2.6 0 0.01
Cr 0~7.29/0.46 0 0.00
Cd 0~0.58/0.03 0 0.00
0
Hg 0 ~ 0.61 pg/L 1
( 0 ) 0.17 ug/L As 2.2
0~8.16 ng/L 098 pg/L Cd 0~ 5
0.58 pg/L 0.03 pg/L Cr 0~7.29 png/L
0.46 ng/L Cu 0~ 7.50 pg/L Hg 0.61 As8.16 Cu7.50 Pb10.13 Cr7.29 pg/L
1.54 pg/L Pb 0 ~ 10.13 pg/L Cd 0.58 ug/L Hg
2.60 pg/L 50%
0 0.5 Cd
x5 HEBXTEXEERKEERED 2 /LRI RREIFMN
Table 5 The contents of heavy metals in different types of irrigation water in tobacco-planting areas in China and quality evaluation
(n=111) (n=14) (n=15) (n=21)
/ / / /
Hg 0~0.61/0.17 a 0.17 0.10~0.24/0.17 a 0.17 0.09 ~0.47/0.28 a 0.28 0~0.34/0.16 a 0.16
As 0~8.16/1.01 a 0.01 0.14~2.43/0.93 a 0.01 0~2.40/0.93 a 0.01 0~2.90/0.86 a 0.01
Cu 0~750/145a 0 0.81 ~3.58/1.79 a 0 1.84~2.93/242 a 0 0~4.55/1.66 a 0
Pb 0~10.13/2.49 a 0.01 1.73~6.97/3.02 a 0.02 1.05~7.18/3.65 a 0.02 0~8091/2.65a 0.01
Cr 0~729/0.55a 0.01 0.00 ~0.69/0.13 a 0 0.18~0.74/0.42 a 0 0~1.12/0.22 a 0
Cd 0~0.58/0.01 a 0.01 0 - 0~0.10/0.01 a 0.01 0~0.21/0.01 a 0.01
0.13 0.12 0.20 0.11
P 0.05)
2.3
Hg Cu Pb 0.28 2.43 6
3.65 pg/L 18 1.7 15
As Cr 1.01 As Cu Pb
0.55 pg/L 12 42 Cu 0.53 1.18 1.60 ug/L Hg
Pb 145  2.49 pg/L 0.26 pg/L 2.2 Hg
Hg As 0.16 0.86 pg/L 0.12 pg/L As Cu Pb Cd
Cr Cd Cr 0.13 pg/L 125 221 479 0.08 pug/L
Cd 2.4 1.9 3 Cr
0.80 pg/L 4.7
Cr 0.17 pg/L
0.5
> > > Cd
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x6 TREXERKEECEREBMyLRITRRETFN

Table 6 The contents of heavy metals of irrigation water in different tobacco-planting areas of China and quality evaluation

Hg As Cu Pb Cr Cd
0.15~0.25/0.19 0.53 ~2.90/1.46 0.49 ~2.28/0.98 1.92 ~2.66/2.23 0 0 0.18
0.17~0.41/0.26 0~ 1.71/0.53 0~3.98/1.18 0~3.22/1.60 0~2.20/0.57 0
0~0.61/0.16 0~8.16/1.15 0.16 ~6.27/1.18 0~ 5.14/1.64 0~4.82/0.65 0~0.58/0.03 0.12
0~0.27/0.12 0~6.69/1.25 0.65~4.55/2.21 0.85~10.13/4.79 0~1.20/0.37 0~0.12/0.08 0.11
0.09 ~0.47/0.28 0~2.40/0.93 1.84~2.93/2.43 1.05~7.18/3.65 0.18 ~0.74/0.42 0~ 0.10/0.07
0~0.34/0.15 0~2.53/0.49 0.65~4.55/2.42 1.71~8.91/3.49 0~1.12/0.30 0~0.11/0.06 0.10
0~0.31/0.14 0~3.62/1.13 0.22~7.50/1.65 0~28.91/3.14 0~7.29/0.80 0~ 0.47/0.06
0.19~0.19/0.19 0.37 ~0.51/0.44 0.98 ~2.11/1.54 2.50 ~3.63/3.06 0~ 0.06/0.03 0
0.01 ~0.23/0.12 0.14 ~2.32/1.23 0~0.65/022  0~1.95/0.66 0~0.98/025 0~0.21/0.06 0.13
0.10 ~ 0.24/0.16 0.14 ~2.43/1.01 0.81 ~3.58/1.83 1.73~6.97/3.01 0~ 0.69/0.15 0
0.11 ~0.35/0.20 0~1.46/0.77 0.65~3.09/1.21 0.89~4.27/2.14 0~0.63/0.17 0
Cr Cd
Hg As 0.19
1.46 pg/L Hg Cu Pb
0.12 022 0.66pug/L Cd (18]
0.06 pg/L As
0.49 pg/L Cu Pb Cr
242 349  0.30 pg/L [19)
Hg Pb
1.2 1 [20]
As Cu Cr 23 1.2
2.4 cd
Hg As Cu Pb Cr Cd 0.28 21]

093 243 3.65 042 0.07 pg/L

Hg
As Cu Pb Cd Cr
Hg As
cd [16]
Cu Pb Cr
As Cd Cr
0.5 Cu Hg Pb 28.8 20.0 16.1 330.0
> > > > 3.7 2415 As Cd Cr Cu
Pb 58.7% 0.1% 0.1% 49.0%
2.4 25.8%( Hg 9 )

[22]

(23]
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Study on Heavy Metal Contents and Environment Quality of
Tobacco Irrigation Water in 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 Sciences, Nanjing Agricultural University, Nanjing 210095, China;
3 Institute of Tobacco, Chinese Academy of Agricultural Sciences, Qingdao, Shandong 266101, China)

Abstract: In order to understand the backgrounds of heavy metal contents in tobacco irrigation water in China, 151
irrigation water samples, with 111, 14, 5 and 21 were river and canal water, rain water, reservoir water and groundwater, were
collected from 26 tobacco-planting areas in 13 provinces, and the contents of heavy metals of Hg, As, Cd, Cr, Cu and Pb were
measured. The results showed that the contents of Hg, As, Cd, Cr, Cu and Pb were 0-0.61, 0-8.16, 0-0.58, 0-7.29, 0-7.50 and
0-10.13 ug/L and with averages of 0.17, 0.98, 0.03, 0.46, 1.54 and 2.60 ug/L respectively, which were all lower than the
corresponding national limitations; The comprehensive water quality index was highest in reservoir water (0.20) and in north
China (0.18). In summary, the environment quality of tobacco irrigation water in China now is at the clean and safe level.

Key words: Heavy metal; Irrigation water; Tobacco fields



