32
ﬁé‘b ;’; %H @t&J T b (D

IRONMENT SCIENCE
PAik: http://www.aes.org.cn

S ] o0 3 (X 7% P 3R B RS PRI S R IR AR AT
SRIBUE, IhHRAE, Wi, XU, dfr A

SIHASL:
FRABUE, FRAE, MG, XIBhAL, Tk R SR Nl X A A SR T 4 S T YRR SR IR AT ). Al IR BSR4, 2024,
43(4): 835-844.

TEZR R View online: https://doi.org/10.11654/jaes.2023-0370

FETT BRI HAB S

Articles you may be interested in

FF APCS-MLRZZ AR [y 4 H 1498 7 4 U AT
FE WK, mFH, It 4 =, SainbuyanBayarsaikhan, 225, 2 R #]
LAV IABTRL 244, 2021, 40(5): 978-986  hitps://doi.org/10.11654/jaes.2020-1277

YA A F 3 4 IR V5 YT SRR AT
TR, AEER, TP, AR, HF, TR
My BB 2017, 36(3): 487-495  hitps://doi.org/10.11654/jaes.2016-1222

SN A L BB DX S T < 2 ) S A R ik B A IR AT

WORER, ARG, AR EE, TR, SRR, HHE, {7 S
N PR 2447 2021, 40(1): 102-113  https:/doi.org/10.11654/jaes.2020-0665

TV EL A T 48 o 4 J 75 G M A 25 KU PR
MG E, o4&, T, 258, EFF
L FREERIE2A4R. 2019, 38(7): 1523-1530  https://doi.org/10.11654/jaes.2018-1491

g 7 DX A P A 8 o 9 R ST T XU

T4&E, PR, BB, i, AR5
LV FREE R4 2018, 37(12): 2711-2717  hitps://doi.org/10.11654/jaes.2018-0844

KHEMIR AT, R Z B


http://www.aes.org.cn/nyhjkxxb/ch/index.aspx
http://www.aes.org.cn/nyhjkxxb/ch/reader/view_abstract.aspx?doi=10.11654/jaes.2023-0370
http://www.aes.org.cn/nyhjkxxb/ch/reader/view_abstract.aspx?doi=10.11654/jaes.2020-1277
http://www.aes.org.cn/nyhjkxxb/ch/reader/view_abstract.aspx?doi=10.11654/jaes.2016-1222
http://www.aes.org.cn/nyhjkxxb/ch/reader/view_abstract.aspx?doi=10.11654/jaes.2020-0665
http://www.aes.org.cn/nyhjkxxb/ch/reader/view_abstract.aspx?doi=10.11654/jaes.2018-1491
http://www.aes.org.cn/nyhjkxxb/ch/reader/view_abstract.aspx?doi=10.11654/jaes.2018-0844

2024,43(4):835-844 R W ®E M FE F R 20244F4 H

® Journal of Agro-Environment Science @&

SRIBWE , PR, IS, A5 DT o DX P S T YRR IE BOR IR AT D). AL PREERL 2440, 2024, 43(4) : 835-844.
ZHANG X F, FENG S H, SHANG T T, et al. Pollution characteristic and source apportionment of heavy metals in farmland soil from a
plain river network region[J]. Journal of Agro—Environment Science, 2024, 43(4) : 835-844.

T A W4 X R B + S 4 B 5 A AT R S TR AR AT

A2 L ERA S R dE 3l shhe, BAR

(1.3 BN R AR 2EBE B A 22 BE , WiTT 522% 3140365 2. 55 4T b TR 5 20 A6 I S SRR 25, WiV #52% 314036 3. [A¥F
KRBT RS TR BE, R 200002; 4. 55 X4 R GRS GEBE, Witl 552% 3140515 5.5 X4 m MA~Be B bRt LA~ B, Witl
F524 314001)

TSRV DI 1 DX A FH 0 R 4 S PR M A, DR IEEAR T B BT S A A RIS LA SR SF- JT o b X —— 58 2% i Ay
i), 38 30 R AR (0~20 em) T HERE T (n=40) , 53 H7 58 F 4 J8 19 5 S KO- 55 43 A REAE ) 1 BB 300 R0 e 2R S KU 48
Bk, VP G I 0TS G R, IE A5 A SCPE A3 B A X FE 03 A5 43 - 22 S04 11 H (APCS—MLR) FIE 28 H B TR T 43 fige A5 7Y
(PMF) , % LA 28 4 JR 1975 ook i o 25 BR80T (Cu) ER(NDD 8% (Cr) VEE(Zn) 5 (Pb) iR (Cd) Al (As) AR (He) 191
4 R (28.8+£3.73) L (36.5+5.98) . (60.7+5.38) . (70.5£8.04) . (33.2+6.25) . (0.08+0.04) . (7.30+1.52) mg - kg™ F1(0.31+0.15) mg -
kg b, B3 s Hg 1% b ik A FH b - 39 KUK 7 e (8 R AR 30 12.5% ) o BIFFE DX T2 S5 YL e 5 He, Hod RBUE R (1) A
(0.20+0.77) , IR IR YL (67.5%) s LGB TEA SR (RD 4 (122+39.8) , J& T H1 B2 KUK , He J2 322 XU (K5 (64.4%) o 15
FEEBTAS SRR, e H L 5w SRR DA IR (32.0% )  F SRR (28.2% ) AL (25.8% ) FISCIE IR (14.0% ) , b Hg F 2R IE T
A5 (62.9% ) TV IR (37.1%) o AR AT skl 4% AT B Toll = 2 (A, BRI A F -3 v Hg %A L PR PR AR HH - 380 2
A AR S BT i 2 4

SRR A s F AR 5 R AU 5 R TR AR AT 5 1F 28 HE B K 7 f BB 70 (PMF)

FESES X533 XEHFEELA XEHS:1672-2043(2024)04-0835-10  doi:10.11654/jaes.2023-0370

Pollution characteristic and source apportionment of heavy metals in farmland soil from a plain river

network region

ZHANG Xufeng"?, FENG Shaohua®, SHANG Tingting®, LIU Jinsong’, MENG Xiangzhou™

(1. Modern Agriculture Branch, Jiaxing Vocational and Technical College, Jiaxing 314036, China; 2. Jiaxing Key Laboratory of
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University, Shanghai 200092, China; 4. Jiaxing—Tongji Environmental Research Institute, Jiaxing 314051, China; 5. College of Advanced
Materials Engineering, Jiaxing Nanhu University, Jiaxing 314001, China)

Abstract: The purpose of this study is to achieve accurate control of heavy metals in farmland soil from the plain river network area, so as
to ensure the quality and safety of agricultural products. In this study, we selected Jiaxing City, a typical plain river network area, as a study
area. The concentration and distribution of heavy metals in soil were examined by collecting surface soil samples (0—20 cm, n=40); then,

two methods[the geo—accumulation index (I.,) and the potential ecological risk index] were used to evaluate the risks posed by heavy
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metals. Moreover, absolute principal component score—multiple linear regression and positive matrix factorization were combined to

quantitatively analyze the sources of heavy metals. The content of copper(Cu), nickel (Ni), chromium(Cr), zinc(Zn), lead(Pb), cadmium
(Cd), arsenic (As), and mercury (Hg) in soil were (28.8+3.73), (36.5+5.98), (60.7+5.38), (70.5+8.04), (33.2+6.25), (0.08+0.04),
(7.30£1.52) mg-kg ™, and(0.31+0.15) mg-kg™', respectively. Among these, the Hg content exceeded the screening value of soil pollution

risk for agricultural land (the over—standard rate was 12.5%). The dominant element was Hg[/,.,.= (0.20+0.77)], showing slight to mild

pollution (67.5%). Moreover, the comprehensive potential ecological risk[RI= (122 +39.8)] was found to be moderate, and Hg was

established to be the main risk factor (64.4% ). The sources of heavy metals in farmland soil were industrial sources with a contribution of

32.0%, followed by natural (28.2%), agricultural (25.8% ), and transportation (14.0%) sources. Among these, Hg was mainly derived from

agricultural (62.9%) and industrial (37.1%) sources. In the future, the control of agricultural inputs and industrial waste can be

strengthened to reduce the input of Hg into farmland soil, ensuring the safe utilization of farmland soil and the quality and safety of

agricultural products.

Keywords: farmland; heavy metal; ecological risk; source apportionment; positive matrix factorization (PMF)
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Table 1 Geo—accumulation index and classification standard
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Figure 1 Distribution of sampling points for farmland soil
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Table 3 Contents of heavy metals in farmland soils
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Figure 2 Spatial distribution of heavy metals in farmland soils
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Figure 3 Geo—accumulation index of heavy metals in

farmland soils
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metals in farmland soils



SRIEIGE , 25 « 1 J5UTRT 160 b [X 7 FH 4398 o <52 J 75 Y3 iE SR IR AT 841

R (E6):Cu 5 Cd.As Ph . Zn Z [B] FETEAR B 35 19 1E
FIZEI R (P<0.01) , Z B E A0 BEAFZEAH R R R ; Cr
5 Ni Z [ AA7E 25 I IEAH GG R (P<0.05) , 3Rl Cr 5
Ni ] RESR IR TRl —i5 il . BLAh, He 5 HA 438 1Y
ANHA BN, R He nTREAAAE SR .
2.3.2 APCS-MLR

APCS-MLR U5 A AT 245 3] 3N 7 (K 4) . I
1 Z 5 K EE 42 )8 N Zn .Cd  Cu  As I Pb, BTk 5
54 108% .93.2% . 80.4% .75.3% F11 71.2%. Cd & F
F kA, AR | SRR L Y AR A3 Cd g
Yo 55 Tlk = P2 W HE R DA O SR B TR
ST W KA AE CA A Ph 5 Y, AR R i i n] 1k
94.09%"", Yang SF* AR, Tl HE R 4 F 1

U:ES

FHR
0.160 0.164 -0.091 0.028 0.121 0.046 1.00

0.77
0.739 0.168 0.051
0.235 .0.202 0.54
-0.045 —0.001. 0.202 0.144 0.028
0.30

-0.001 . 0.051 -0.158 -0.091

Ni -0.04500:235" 0.168 0.07

Cu

- -0.16
Cu Ni Cr Zn Pb Cd As Hg

Bo RETEESEMMBXEDN

Figure 6 Correlation of heavy metals in farmland soils
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Table 4 Factor contribution of heavy metals based on APCS-MLR

A Tk W T 2
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1 T2 T3 P 2 73
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Hg -0.05 0.01 0.12 =722 7.97 164
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Figure 7 Source contribution of heavy metals from farmland soil

based on APCS-MLR
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Figure 8 Factor contribution of heavy metals based on PMF
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Figure 9 Source contribution of heavy metals from farmland soil

based on PMF
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