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Pollution Characteristics and Seurce Analysis of Heavy Metals in Farmlgmd Smls

in the Taige Canal Valley

LI Wei- di', CUI Yun- ~xia'*, ZENG Cheng cheng +“ZHU Yong-qing's, PENG Yuel , WANG Kai' LI Shl Jun
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Nanjing Agncﬂltural University, Nanjing 240095 , Chlnd) i 8 "“"’ "
Abstract: /To determlne the distribution characterlstlcs of heavy metal pollutlon ln‘;armland Soils and related lnﬂuencmg factors in the
_-TFaige ,canal Vdﬂey, and guarantee soil env1fonmentdl quality and safety of dgrlculturdl producta 118 topsoil samples were Lollected from
the lege canal valley’s farmland soils), dnd conténts lof chromium (Cr), mercury (Hg) arsenic (As), copper (Cu), zinc (Zn),
ickel (Ni) J,lead (Ph), and cadmium ('Cd) were me.asuregl “A single factor index and comprehen.sive index were used to assess soil
heayy metal 'contamination with the soil .f)ackground,. valte of the Taihu Lake basin as the evaluation standard. The multivariate
statistical analysis and the geostatistical analysis were combined to identify and apportion the pollution sources of soil heavy metals. The
results showed that: The average concentrations of Cr, Hg, As, Cu, Zn, Ni, Pb, and Cd in soils were 63.25, 0.25, 7.83, 35.24,
77.25, 31.48, 38.37, and 0. 16 mg-kg ™", respectively, all of which except for Cr and As were higher than the local soil background
values. The content of each heavy metal in most soil samples were lower than the risk screening values for soil contamination of
agricultural land. The comprehensive index showed that the degree of pollution of soil heavy metals were at a slightly polluted level in
87.29% , moderately polluted level in 5. 93% , and severely polluted level in 6. 78% of the sampling. Hg, Cu, Zn, Pb, and Cd in the
watershed soil were affected by agricultural activities and atmospheric deposition. Cr and Ni were affected by the parent material and
industrial production activities. As was mainly derived from the parent material.

Key words: Taige canal valley; soil heavy metal; spatial distribution; pollution assessment; source apportionment
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Fig. 1 Location of Taige canal valley and the distribution of sampling points
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Table 1 ~ Standard for grading of soil pollution levels

o W FHEEOE (P) PG 15 Y PR B (P )
1 Teisg(P;<1) LA ( Py <0.7)
2 BiET (1 <P;<2) AR (0.7 <Pp<1.0)
3 REBRQ< P,<3) BEEUR(L0<Py<2.0)
4 PEGY (3 <P <5)  PEIGY(2.0 <Py <3.0)
5 HETGY(P, >5) HETGY(Py >3.0)

1.5 Hdusb
% H Excel 2010 1 SPSS 23. 0 %f & 4 )8 &

i VYRR RIS R AT 540 R

%m&mw3ﬁi%%ﬁﬁ B <5 A ] 3 A

F R TR R S 58T

2 %%ﬁ%.

21 i%éAEai#L {
i%ﬁ%EQE#Liﬁﬁ%%L%Q,k@

iz AR L pH M 5. 354 m@ﬁ3%~
8,16, HH pHYNT 6.0 f 17 80. 519% 1 R WA

BT 146 pHl LA . i%*chHgAg‘

(thNlﬂﬂMH%%$ﬁﬁiﬁﬂﬁ&25
0.25.7.83.35.24_77.25_ 31.48 . 38.37 F10. 16

mg-kg_l, % Cr A0 As 4b, Hg. Cu, Zn, Ni, Pb flI
Cd 55 6 P 4 Ja 7t 2478 o R W o 3ok - 18 e fd
AR S A H R 0.53, 0.55, 0.06, 0.08,
0.88 ., 0.38 fi5. 8 I 4 Jm 7T 2 M 5 S {H A7 L A7)
S N 48.31% . 81.36% . 33.05% . 99.15% .
45.76% ., 57.63% . 96. 61% F1 66.95% , #H 1T F
PEARIX A Cu>Pb >Hg >Cd >Ni >Cr>7Zn >As. 5
<i%ﬂﬁﬁ%kmﬂi%ﬁﬁﬂﬁﬁﬁﬁ@@i
7)) (GB 15618-2018 ) H4% FH 1l 4- 438 175 G X i 126
ﬁiz”*ﬁtt,(hx As Fl Ni JEAFEAE bR 867, Hg,
Cu, Zn, Pb Fl Cd % 5 PP 4 & o0 Z bR R 5390 R
O%%\O%%\O%%\3”%ﬂHOMthﬁ
Cd [EBFRTE DUAXT AL T, X 54 2 55 N F 5T 2
A —E 0

F e 8 B 4R AL R AT 0. 21 ~
0.97 Za]; Waﬁfﬁdﬁ%>@>m>h>&
>Cu>Ni>As, HoA P, Hg Al Cd 485 2 KX F)
0.5 i 1) J& Tk, m(ncuNﬁmmﬁa
%Aﬁozosz@ J& T4 5, R KRS
M%kaiﬁxkﬁﬁ&%mT et R
mﬁ? dam%rﬁ%*%¢ag@ﬁm”%
As Hb, HATCR M E R BN IE, Bhe 5 9
5 B AR N Ah AT e R R S
AR TRE T Cry Ni RIEAM, HerZ
ZXT R HE T K-S KR R B IEASARAE, 3R
B P A T - 3832 B A R 6 S s, e 4

R NIE e

F2 KXBEARBTEESERHIRESITFE
Table 2 Descriptive statistical characteristics for heavy metals in the soil of the Taige canal valley
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Fig. 2 Spatial distribution of heavy metals in soil
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Table 3 Statistics for evaluation indices (P;) for the soil of the Taige canal valley
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Fig. 3 Dendrogram results of hierarchical cluster

analysis for heavy metals
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Table 4  Results of principle component analysis

for heavy metals in soil

5iH A
PCl1 PC2 PC3

Cr 0. 086 0. 946 -0.090

Hg 0. 760 -0. 141 0.190

As 0. 261 0.127 0.938

Cu 0.717 0. 203 0.231

Zn 0. 863 0.167 -0.006

Ni 0. 061 0. 886 0.298

Pb 0. 637 0.119 0. 058

cd 0.824 —0. 045 0. 208
FRAEAE 3.00 1.80 1.11
TR % 37.51 22.50 13.91
FRTHCR/ % 37.51 60. 00 73.91

1) AR TR FEHAT >0.5
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