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Abstract: Agricultural environment, including soil and irrigation water, and farm products quality in Chongqing were moni—
tored. The results showed that agricultural environment and farm products quality present multidimensional characteristics,
and no significant correlations were found among the rural atmospheric pollutants, SO,, NOx, TSP and F~ that were abnormal
distributed, indicating that the characters and traits of different atmospheric pollutants showed more diversities, less correla—
tions and complex origins. The regional distribution characteristics of the soil pollutants were, Hg: suburb section>suburban
area>outer suburban district; Cd and Pb: suburb section>outer suburban district>suburban area; As and Cr: outer suburban
district>suburb section>suburban area. Hg, Cd, As, Cr showed normal distribution and there were significant correlations a—
mong them, but no significant correlation was existed between them and Pb that displayed abnormal distribution, indicating
the characters of excellent correlations and high homologue of soil pollutants. Except Cr*, Hg, Cd, As and Cr in agricultural
irrigation water showed no significant correlations and abnormal distribution, indicating that the pollutants closely related the
source of water. The heavy metal contents in main produces, rice, maize, vegetable, tea and fruit, differed with the kinds of

crops, producing areas, heavy metals and their contents in soils. The enrichment ability of vegetable for Cu, Zn, Ph, Cd, Hg,
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As, Ni and Cr differed significantly, and there existed significant correlations between Cr—Zn, Cd—Cr, Hg—Cr, Cu—As, Zn-As,

Zn-Cd, Hg-Zn, Zn—Pb, As—Hg, As—Pb and Hg—Pb, indicating that the heavy metal content in vegetable related with not only

that in soil, but the enrichment ability of the vegetable for all kinds of heavy metals.

Keywords: agricultural environment; agricultural products; pollution; assessment
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Table 1 The average contents of atmospheric pollutants at different areas

AR X 5 SO, /mg * m™ NO,/mg * m™ TSP/mg * m™ F/ug * dm™>.d*
AR 0.117 0.039 0.199 1.258
HERBX 0.043 0.013 0.171 1.439
TABIX 0.051 0.007 0.137 1.321

x2 ARRBEETEYFHEE (ng-kg!)

Table 2 The average contents of soil pollutants at different areas (mg-kg™)

RN IX 5K Hg cd Pb As Cr
AR 0.177 0.243 24.933 9.053 52.453
HERBX 0.157 0.174 20.245 7.473 46.602
TABX 0.086 0.211 22.279 9.149 57.702

R3 AEARBREKTEDFHEE (ng kg™)
Table 3 The average contents of pollutants in agricultural irrigation water at different areas(mg-kg™)
M) X35, Hg Cd Pb As ot
AR 0.000 1 0.000 8 0.005 0.003 0.012
ERBX 0.000 3 0.000 5 0.005 0.003 0.012
TARIX 0.000 0 0.000 9 0.010 0.002 0.014
4 BEREBRTUT LRSI
Table 4  The statistics of monomial pollution index for air quality
e iH SO» NOx TSP F
FEACR HHEP X SEAIMY 0.41 0.28 0.64 0.78
O HME 0.07~1.27 0.02~0.76 0.48~1.13 0.34~1.12
bR Sk SEHME 0.51 0.32 0.62 0.52
O HME 0.04~3.03 0.02~2.12 0.31~1.85 0.14~0.83
x5 REKRERTUTLIER ST
Table 5 The statistics of monomial pollution index for agricultural irrigation water quality
I T H Hg cd Pb As s
FEAAR B AR X PHME 0.11 0.12 0.08 0.04 0.13
S {E 0.00~0.60 0.00~0.40 0.00~0.31 0.00~0.14 0.04~0.27
BRI PHME 0.08 0.04 0.06 0.05 0.13
S E 0.00~1.07 0.00~0.20 0.00~0.46 0.00~0.28 0.00~0.44
*Fo6 TEREBBTUSHIEHSIT
Table 6  The statistics of monomial pollution index for soil quality
B3l BgE| Cu Zn Pb Cd Hg As Cr
FEA AR H AR X FEIME 0.22 0.39 0.09 0.52 0.28 0.22 0.31
FeEREN 0.06~0.50 0.28~0.55 0.06~0.12 0.15~0.98 0.19~0.39 0.12~0.31 0.21~0.42
B SEHE — — 0.10 0.66 0.48 0.25 0.29
FElERES — — 0.03~0.59 0.06~2.73 0.06~1.77 0.04~0.62 0.12~0.51
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Table 7 The average heavy metal contents of produces at different producing areas(mg-kg™)

3] Pb Cd Hg As Cu Zn
KHG 0.300 0.091 0.007 0.218 1.868 31.981
EW/N 0.035 0.010 ND 0.477 — —
B 0.041 0.024 0.003 0.021 — —
U 1.570 — — — 16.470 —
A 0.016 0.001 0.001 0.011 — —
#x8 EMRFERAGFEHEBE(mg-kg)
Table 8 The average contents of residual pesticides in produces in different districts(mg-kg™)
3] TRRE OWERBE O BRREF NN T AURR SSURRE PR SECEER  EURGERE SRR
IKFE ND ND 0. 008 — — — — — — — —
i 0.018 0. 005 0. 028 — — 0. 007 ND 0. 061 0. 001 0. 001 0.010
ZEn — — — 0. 026 0. 009 — — — — — —
F®9 REBIEVBIRER
Table 9 The heavy metals exceeding the criteria in foods and crops
[B/ES EFRITH b 5 S AR
IKFE Pb KX 25.0% TTHEET 25.0%
cd KX 50.0% JiMIX 25.0%
ESPS Pb YT T 22.2% ALK S 13 66.7% B M il 33.3%
cd PR ARR = MeE AR 11.1%
Hg TPRIRR GRS 11.1% BT RILHE T 11.1%
* 10 BeRBIREG (%)
Table 10 The pesticides exceeding criteria in vegetables (%)
SR E iR LESS HRE CAES JRARK
P i 19.2 10.8 333 7.5
FAIRR 25.3 21.6 333 20.0
i ok 18.9 20.8 133 10.0
K o 5.3 45 — 0
WH 252 25.0 53.3 17.5
— SN 34.4 9.1 50.0 222
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Table 11 The enrichment factors of heavy metals for all kinds of vegetables

G TiH Cr Ni Cu Zn As cd Hg Pb
ok /M 0. 000 69 0.003 14 0.009 52 0.015 70 0. 000 36 0.002 12 0.001 33 0. 000 23
ICONIEL 0. 003 98 0. 045 00 0.114 20 0.072 88 0.003 19 0. 034 94 0. 027 27 0. 007 20
S 0.002 11 0. 018 47 0. 046 76 0.039 59 0.001 14 0.012 77 0.011 58 0.002 11
FrifE 2 0.001 02 0.015 99 0. 026 45 0.017 28 0.000 72 0.008 58 0. 007 09 0.001 94
[REEA] /M 0. 000 70 0. 000 90 0. 003 36 0.013 74 0. 000 31 0. 006 68 0. 001 48 0. 000 31
ICoNIEL 0. 005 60 0.025 03 0. 066 82 0.108 75 0.016 73 0.294 00 0.122 39 0.011 57
S 0.002 75 0. 006 61 0.035 81 0.052 32 0. 004 94 0. 084 03 0. 045 67 0.003 81
FrifE % 0.001 39 0. 006 01 0.019 24 0. 030 66 0. 004 06 0.089 11 0. 038 46 0. 002 96
JRRZE I/ ME 0. 000 48 0. 000 92 0.005 79 0.011 99 0. 000 20 0. 006 39 0. 001 48 0. 000 35
ICoNIEL 0.005 21 0. 034 60 0.195 23 0.072 03 0.013 89 0. 415 65 0. 060 00 0. 004 01
S 0.001 72 0.006 75 0. 048 81 0. 028 53 0.001 76 0. 069 49 0.012 93 0.001 57
FrifE 2 0. 000 98 0.006 79 0. 033 85 0.013 62 0. 002 47 0. 089 69 0.012 49 0. 000 98
HEES I/ ME 0. 000 56 0.001 01 0.001 61 0. 000 56 0. 000 14 0.001 32 0.001 33 0. 000 01
ICoNIEL 0.023 51 0.028 12 0.119 22 0.173 99 0. 066 01 1.436 67 1.123 53 0. 020 98
S 0.003 17 0. 006 61 0. 040 53 0. 047 31 0. 004 80 0.116 54 0. 066 16 0.003 28
FrifE % 0.002 76 0. 005 64 0.026 31 0. 026 08 0. 007 43 0.175 73 0.122 56 0.003 12

P> T IR As ARZES SRS TURE (52K
Cd: M RERSHRZEZE IR (26 Ph ARZERS 3K
ESATESNIE

4 HREIR

(1) FERT 23 MR ELR XK KI5 99 SO,.NO,,
TSP 11 DX 3553 A RAE R 30 X BH G5 i T A X a4
X FAEAS S e AN OGP B B ARG 59 SO,
NO, TSP F-Z [8) 370 i A G, AR IE A0 1, R
ANFRA TG Y I PE SRR 22 5 50k, SRl 2%
KESE L ISP ISR ERAE  He IR X >
LABIX S>TERR X, Cd \Pb A IR AR X STERR X >IT AR X,
As Cr HIZRBIX SIRABIX SITRL X, Cd P As Cr 154
Wi R R X e/ s A OGN B PR 56 He (Cd
As Cr AP Z (A1) i 25 A00C , SIEA M, Pb ol 3
FHOG , BRI 240 A, 28 B - 49875 e iy o RRRAE
B ILEE  SCHMELT IR AR K TS e e A
[F) DXl — i 2 557, (LTS A I 8591 Bl PN 5 A OGP i
FERI IR BR Crotik B A OC R IER /3 i 4, He \Cd
Pb As Z AT B EAHOC, BARIES A, R BE
WK 5 G a] KRG R V)

(2) TR oK Bk Bk At KR E S
JE WAAF PR A ™ A | 4R M AN ) 2
SRR, BXRESRSEXEERAK, REBHERY
U5 NS T e e S < B SOy ¥ B 5
S S T A, KRS E RIS G Y

EEIE Ph A Cd, IO F GRS il 15 e T2
PENFR e A5 FHAR 24 S AR 2R | Y B | Ik g
FHEAORIEE B SRR R ETHES

(3) 28 MR IR MREXTH 4R Cu,
Zn .Pb Cd Hg As Ni Cr & HERE T 225 038, K¢
ST E 4@ TR Z WA E Cr—Zn ,Cd-Cr Hg-Cr,Cu-—
As . Zn-As Zn-Cd .Hg~7Zn Zn-Pb As-Hg As-Ph Fi
Hg-Pb S5AHIC R Z Y TTR N, RIS & 4w
TS T E SR S A OC, W H S E S %2
He R EERIABIINCHR,

S0k

(1] FE IR o PR W i M bt (R PR R 2 R, 1986.

[2] Be T i, 45 A0l R85 W ) J5 25 7 FH M 0 - B 2 Rt
1998.

[3] TEAF b BB —HE) FAEML S| AL ST . P bR H kL, 2001.

[4] To2s F i (o ) IR R A3 [S] AL - AR UE HE bk, 2002.

[5] - 3 A PRBE T DA v O PR 1R B0 5 D vk ). P 5% 0 A
HHAR 2002, 14(2) :20-23.

(6] WEAH . -3 Z BB A B 15 G 1 AR BN F ST 0] 4O A B O
1997,16(3):131-132.

[7] F6 /NG LA 7 0 ek 22 4 1) B RR B 0] 48 Ml B A, 2003,
(1):4-6.

[8] XA, A6 T PRTITAR 7™ il AR 15 0 et 2 A IR BT S 0] 4l A 455
5% 8 2003,19(1) ;23-25.

[9] 3& By, A5 AR ot 3 b i 4 1 & AR RE A S )] o A 2
11,2004 ,20(6) : 285-289.

[10] JiiaE SC. v [ % 3 o 4 Jag T 4 i [0, 9 50 A 25 P 05 I 2% WF 52 3

2%,1999,10(3):21-27.



