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Abstract By measuring the content of As, Cd, Cu, and Ni in the farmland soil and river sediment in the Wuzhi research area,and the sin-
gle-factor pollution index method, Nemero comprehensive pollution index method and potential ecological risk index method were used to ana-
lyze the pollution characteristics, the correlation between the contents of heavy metals in farmland soils and tributary 1 and tributary 2 sediments
was analyzed. The results showed that the accumulation effect of Cd was the most obvious, followed by that of As and Ni, and the accumulation
effect of Cu was not obvious. The high value areas of As and Cd were mainly distributed near tributary 1 and tributary 2, the high value areas
of Ni were mainly distributed near the farm near tributary 1, and the high value areas of Cu were mainly distributed near tributary 1. The mean
value of single factor pollution index of Cd was 8. 70, which belonged to the degree of heavy pollution. The pollution caused by Cu and Ni were
at a clean level; As content was at the alert level. The contribution of the combined potential ecological risk index of heavy metals for Cd was
97%. There was homologous contamination between Cd and As in agricultural fields, and Cd and As in substrates. The correlation between Cd
and As in agricultural soils and the corresponding heavy metals in substrates was most obvious;soil heavy metals Cu and Ni were correlated

with tributary 1 substrates, and Ni was also influenced by farms.
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Table 1 Evaluation and grading standards of heavy metal pollution in
soil
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Table 2 Classification standard of potential ecological risk of heavy
metals
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Table 3 Characteristics of heavy metal content in surface soil of the study area

HPJE SN /ME H FE WHENT 5 5 2R AR
Heavy metal Max//mg/kg Min//mg/kg Median//mg/ kg Mean//mg/kg EF CV//% Number of samples
Cd 12.97 0.25 4.63 5.22 34.80 71 28
As 28.11 1.09 11.55 12.61 1.26 51 28
Cu 60. 21 14.42 20. 15 24.52 1.11 48 28
Ni 150. 14 18.32 26.94 33.56 1.22 72 28
TR e A A 75 G KU T (B Screening value A HIM 33875 G XU A5 Control value

ey Henan soil background value _ of soil pollution risk of agrlculturalland of soil pollution risk of agﬂculturalfland
Heavy wat omege BE g mar BRE e mmem BRE

) exceeding . ; Exceeding . Exceeding
metal Background ~ Number of <tandard Screening Number of standard Control Number of <tandard

values//mg/ kg exceed rate,//% value //mg/kg exceed rate,//% value//mg/kg Exceed rate,//%

Cd 0.15 28 100 0.6 26 93 4.0 17 61
As 10. 00 18 64 25 2 7 100 0 0
Cu 22.00 11 39 100 0 0 — — —
Ni 27.60 14 50 190 0 0 — — —
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Fig.3 Spatial distribution of Cd content in the study area
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Fig.4 Spatial distribution of As content in the study area
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Fig.5 Spatial distribution of Cu content in the study area
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Fig. 6 Spatial distribution of Ni content in the study area
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2.3.1 WPRKESEIGEIEEOHN . MBFSE X H 5 ) 5
TSP RO AR (R 4) vl IR T, T8 Jm B N 515 e ds
BISE KB MRS Cd>As>Cu>Ni, BFFTIX A I 43 Cd
BRI BA R 5 YL BB 8. 70, 75 YL G ) g TV, B S T Y5
e, N0 |k R AT AR G 15 e g 2008 1, ¥ 81
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Table 4 Single factor pollution index of heavy metals in farmland soil
of the study area

42 P TS S i
Heavy NI ] f/ME P Pollution Pollution
metal Max Min Mean level degree
Cd 21.62 0.42 8.70 v GREES
As 1.12 0.04 0.51 I Eis
Ni 0.79 0.10 0.18 I Eis
Cu 0. 60 0.14 0.25 I e

MAFFE IR 4 i N 25 5 15 Y AR BOTF M 45 3R (€ 5)
AT RE 5T X R £ AL T 8T G R Y SR BE S
T1. 4% AbT5205 Je TR B A RAE A5 5 17. 9%, Ab T3 i)
KAES A 3.6%, B 7. 1% 0 REE S TRttt
AL UL BIFSE IX AR A 4 i Vs e o, Rk B 2 B
YU R IBCH IR IR it

x5 MRARRETEESENETEATHEIEH
Table 5 Comprehensive pollution index of heavy metals in farmland

soil in study area

Ve YL YL )
(Jéﬁ%‘f:g& (J%&E FEA R 7 5 e
Pollution Pollution Sample Proportion /%
level degree size roporuon/7 7
| 7y 2 7.1

I TR 1 3.6

I L=SC L 5 17.9

v s 0 0

\i Gk 20 71.4

2.3.2 WX EGEIEEAESKRITG . W& 6 LA
H L4 i < JR T R IR A S KU AR K W B Cd>
As>Cu>Ni, A Cd e MU A A WU 1 B {E R T 40,
MHATCRY/INT 405 1 Cd 98 7E A2 25 KRG 98 B0 3 45
(R T) AR, Cd b T B 5 2R 25 KU B9 B o EE ) R A
59% A1 24% Kb TR RSO . S E B RITRILES
AR S KSR KL (R S KB N 666. 70, fi/MEY 14. 14,
YNy 268. 22, 4k T AR KUK . Horh Cd TR XFZEG
FEAEZS RV H6 B BTk 5 97% , AR e E 5Tk 5 3%,
KW Cd J& T2 G QeI 1, B 5 E B R OG5 7 S BE
AT T AR AR 398 4 A0 A R HE K TS e A
E5IE—E.
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Table 6 Ecological risk index of heavy metals in farmland soils in the study area

B T S KR AR R,

oz Ak IS RS e %
T H Single factor potential ecological risk index o D.(étﬁét'“?mh?ax.&( R[.> .
Item Comprehensive potential ecological risk index
Cd As Ni Cu
FRAE Max 648. 50 11.24 3.95 3.01 666. 70
f%/IMH Min 12.50 0.44 0.48 0.72 14. 14
YJ{E Mean 261.07 5.04 0.88 1.23 268.22

RT FRIBEESRE SRR ST S5

Table 7 Proportion of sampling points with different potential ecologi-

cal risk levels %
£ Grade Cd As Ni Cu
214 Slight 4 100 100 100
H145 Medium 20 0 0 0
5} Strong 4 0 0 0
1R31 Very strong 13 0 0 0
e Extremely strong 59 0 0 0

2.4 ARRAKELESESESEZ EMPELY

2.4.1 RHESEGEZ MM, @it SPSS #t, iz
FH R SRR K B0 % Cd  As Ni Cu 3% 4 Fp i 48 T E iF
AP AT S e S B MG, R 8 FTLUE
R XA e E 48 Cd 5 As BUAIE R ECH 0. 791, &1
Z I RN L E A OC (P<0.01) ,Cd 5 As Z [A]f71E [A] TS
e eATTRTE YR IE AT BESR A 15 K EE s it 2555

2.4.2 TEJEVEE 4R & 2 B WA G, AR YE SPSS 4>
Mras 5 (32 9) vl 20 W X IR Je 5 4 8 & s Rl A7 AE — a2

ARG, Cd F1 As BURHSC R BN 0. 754, Ni Fil As BUAHC 5
Hh 0.893,35W] As 5 Cd \As 5 Ni Z A1 777E B35 A G HE
(P<0.01) , ATREAFTE [R5 s . 2R IANE, 2 J5inlint 1
VARTAFAEA T af ) 5 I Yo vh iy Cd # As AT RE
VT Dy LI R 2 5 AT SCRT R, Ni SR I T BE 5 3R 4
YA o, Al LAHEN R Je b As 25 B i 28 Al 32 31 SR 58 5 1Y
R
*8 HIRXRETESEESEZEHNHEXME

Table 8 Correlation between heavy metal contents in farmland soil of

the study area

%@%}};ﬁmetal Cd Cu Ni As
Cd 1

Cu -0.037 1

Ni 0.112 0.293 1

As 0.791" " -0. 157 0.074 1

TE: =+ FORTE 0. 01 Gl (XU ) AR M i 3%
Note; s s means that the correlation is significant at 0. 01 level ( two-

tailed)
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2.5 HIRRARKESREESEXEKESH i
TR T R OK B HRHOE T S0 1 SR 2 IR
R AR 38t o R S AR U 55 Oy 2 B T B ]
TEUE RAR S Jm pO R o WIESE DRI I e B 4
FEE 10~11 fioR,
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Table 9 Correlation between heavy metal contents in sediment soil of

the study area

%eff}%meta] Cd As Cu Ni
Cd 1

As 0.754" " 1

Cu -0.192 -0.227 1

Ni 0.275 0.893" " -0.081 1

TE: o+ RIRAE 0. 01 G (XU ) AHOCHE B2
Note: # % means that the correlation is significant at 0. 01 level ( two-

tailed )
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Table 10 Heavy metal contents in sediment of section 1 of tributary

mg/ kg

o

g‘;ﬁiﬂ'ﬂg e cd As Ni Cu

101 2.73 14.77 28.63 70.75

L2 23.60 45.96 26.90 103. 12

103 4.63 48.95 13.90 63. 45

104 1.59 10. 11 27.83 65.28

105 4.44 41.66 33.61 63.26

L06 3.93 4.2 32.75 54.83

xR XR2KREESESE

Table 11 Heavy metal contents in sediment of section 2 of tributary

mg/kg

%#ﬁ‘ . Cd As Ni Cu
Sampling site

Y1 36.24 22.17 20.72 22.45

Y2 5.85 31.77 48.40 26. 80

Y3 37.69 45.57 29.36 28.99

Y4 27.95 46.47 28.23 15.52

Y5 22.59 48.97 78.75 48.47

MR SCs 8] 3 A (] (1] 3~6) A1, Cd 2 it = X 3=
BUMARAE W 1 IR PRRAE 57 LO2 RIS 2 IS U SRR A
Y1.Y3.Y4.Y5 [, Horp 102 i Cd & b 300 1 P i i
TS, ST 2 Y 4 ASRFE S Cd e, X R IR
M Cd SRR Cd A et @ 0™ B ges
TUTBWIT Cd BISE W, Cd M B BN R 5 Bk, 45 &
FHH VA, TR I R T R AR R Cd, XA G
M EEERIG . AH R As & 1 i (E X B B FE SO 1 IR
YESRFE A7 L02, L03 1 LO6 LA K I3 2 e RAL siAL Y3,
Y4 Y5 [HE . SR, BRI RAE s A As Fm i,
FRLATDK B AR T As SRR EENK, ER®
A SRR As V5 YL SRR AL B WIS A R S BT

T R T HERR As S R2ImIA] I 1 K B, As UTARE
PRI A S B, SE M A B o NI f i i s X o A
FECUR 1 SREE A7 105 1 LO6 BT, 3% 5 A7 Ni Bt 435y
33. 61 Fl1 32.75 mg/ kg, ARHEHTSCAT AL A Ni 2R R T
FRF I H IR G T RAE A5 A0 LO6 BRI, b e AT 0, 775
Yirl g S Ni fi K75 4R W, Cu I H /& L X 43 A 75 32
i LB, B 1 IS IRRAE SR Cu 5 5 T 300 2 ik lie
SKAE LAY Cu 58, BT IS XA B 1 rp Co SRS 00 1
JEE R I i T H S S 2 IR TR A Sl . RS 1 A
R 2 WA IR R, A R URAR Y Cd 5 R T3% FE
() As 5tk i FX L 0 B A, S KR ARAS B3 31 61. 82 Fil
0.96 fi5, HAT 73% A5 Cd E @it 458, b5k
8,42 £%,
3 &g

FERIFFE X A FH 38 4 op, Cd AR SR80 i Bl i
As Ni (AR BEA N IR 2, Cu IR SRR AN B f o A H £ 33
Cd A FA R 5 YR E o 8. 70, 3K B FE 15 YL /K F, As (N
Hl Cu (P34 B AL TSSO o HFFEIX AR H L3 4b T s
YRRRE 0 SR FE J 71 4%, 4b T 5% 75 e 5 B 0 SRR o
17.9% Kb FE R RAE S5 3. 6%, A 7. 1% 1R RS
LR R T2ZATEE N, Cd TTEX & E 4 E LS
A KU PG BTk R 3k 97% , AR T Z TR 5 3%, &
MR Cd 5 As Z [ fEAERIETS e T R H A Cd AT As
AT RESRIE T D7 se B AR R 52, As 0 NI (W H 56 RECH 0.893,
M As 5 Ni fAHFE SRR

P A5 DX TR 0 4 P - 8 155 9 37 G U 4 g ) S B
PEIMTAS T, TR 5 A T 38 vh Cd TG 1 16 1 A 1
5, NZS RIS KT, A A A6 S0 2 W3 Cd S {EIX 2 T3
T 1, RIS 2 H ST 1 Rl A B 3 Y Cd Y5 ke
DTHRIS s Ni (S (B X AEFRFH A B, Ni (975 ek R 2 B2 5%
BT RE M A H 4 Cu it 5500 1 ORI

AR AR AAETR T Cd & BB S
G BRI 61% F1 3% , it KB FRAE BT 5] K 2. 24
8. 42 %, Cd A 25 AU o A s, T 3 v 32 E R 5 4 i)
B 7% +IEREEL TN T3% I TRRE S As 7 i TRk (4, A
FEBU 00 0. 12 F1 0. 96 4%, As A= 785 XU 72 1 AR X A%, (H
PRI S E AL, BFSEIX AR 4 Cd SRR e b Cd
HABENCE, B Cd 5 As Bk HA LM, Hitt,
TELUG R AR =8 sl 107 4 X BIF 5 DX 30T 900G Ufe AR J8E /K
TR S B W DA R Kot i R U8 B s ¥ U, LR Ak RIS A
7 R A i
S Z 3k
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