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Abstract
lyze the content and distribution characteristics of heavy metals Cr, Cd, Pb, Zn, Cu and Ni in farmland soils of different reclamation years
(50,100,300,500,700,1 000,2 000) . The results showed that the change trend of heavy metal content in farmland soils of different reclama-

tion years was similar, and showed an upward trend with the increase of reclamation years. Soil heavy metal content was negatively correlated

Taking the Hangzhou Bay Coastal Reclamation Wetland as the research object, the method of space to replace time was used to ana-

with soil pH, EC and TP content, and positively correlated with total carbon and TN content ; there was also a certain correlation between heavy
metal elements. The 2 000-year-long reclamation time gradient more accurately revealed the physical and chemical properties of the soil and the
law of heavy metal changes, in order to provide reference for promoting the efficient and sustainable use of coastal wetlands, grasping the over-

all pollution status of the region and realizing the safe use of reclamation wetlands.
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Fig.1 Geographical location and sample point layout of the study area
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2000  121°09'40"E,30°09'05"N  2sih /NLAR JRMEE B4

1.3 SFAE

L3.1 RS B - IERRAR DR - (pH 3 R i ik
A W) SR E 48 (Cd Cu Zn Pb Ni Cr) & & #7145
BT S T 4 S TS Y T o L4 pH R 2345 51
pH ORI AN o 438 ik 5 8000 2 < B 100 H 7 iy
KT 132 100 mg £245, FHIGZE 431 ( Vario Micro cube , [
Elmentar ) il 2 1 5 v S0k BRI E o0 & it IR EE
FE SR HIB R - m AR A ok, PRSI S R
D5 + 51 FH AR R — A VR — U U — e SR IR T i M - I o 43 )
L8 BT E Cd.CuZn Pb Ni Cr, Htp Cd.Cu.Zn Pb,
Ni S PR — i SRR A , F328 FH D 1 W S o3 e e B ik Ay
DSE SR FH DI 5 Cr D)8 FH ot Dt Wl o DI DI B v



50 % 3 1 FARHE AMNBRRAERFRRE LR TEE 5 RS 61
AT RE o T FARE RS 2,
1.3.2 #EE&EISYGEN, *®2 TEREREHRIRE

1.3.2.1 MRBURE(L,,) k. o RBUSEOE— Rl S iR
Yrrh e s R R A0 R HTE AR AR IZIREAUE IR T
N3G 5N R PR B M BRAL 25 SAH, iR HE 51 5 JE 2 H SR AL
AR SRR, 0 2 N T H S ORI &
BERBUCHURYY) 15 YT i . HFA AT

C
@;m44ﬂ (1)
oB,

K, €, WFER T ICER n WL B, BT SOk BE ;o WIBIE
TR BRI L5, b BRIREO S YRR EE T 40 7 9, 15 e fe
JER T EMNR <0 F/RTCI5 Y, 0< 1, <1 FRBTETT Y,
1</, <2 FmRP TG, 2 <1, <3 R PG Je—iR {5
Yoo TEZBIIEH, VEFIWITTAS 3 M BRAb A S 5 R BT 1
Sl (AR ) 1R S B 2 bR HE (B, {H) , 43 514 Cr
92.3 mg/kg . Ni 40 mg/kg.Cu 28. 4 mg/kg.Zn 92. 4 mg/kg .Cd
0. 111 mg/kg Pb 26.4 mg/kg' ™,

1.3.2.2 A% (Nemoro) F8EE, WL 18 80L& H Al
ENAMEE TS R EOT B R I Tk — HRIRS

Faw/ (1
P,=C/S, (2)
(P)*+P,,.,
Pamy (3)

K, P, N i EAIRITCE RIS PSR C N E AR s
185, - HEFREE TR [ DA ( - HE3R 55 B AR ) (GB
15618—2018) Jg ki f | ; P, S SRAE S0 45 25 75 YL 46 5, P
K i SRR A R TT M IS e B D (B A P,
FHEROT M8, P SO B K, 9057 95 e 2 A ™

Table 2 Soil environmental quality classification standards
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Table 3 Changes of soil pH,salinity and nutrient content of farmland soil in Hangzhou Bay Coastal Reclamation Wetland

[l B4R IR Ak A

Reclamation R TP Available P MLk DOC e TC ﬁ;ﬂ’g |~]%()N AN pH H ﬁ‘% EC
years//a mg/kg mg/kg mg/kg % mg/kg % wS/em

50 1101+78 78.65+3.23 87.59+3.33 1.29+0.03 65.17+3.91 0.081+0.004  7.720+0.050 181.0+5.2
100 1 725+66 74.00+5.19  145.42+15.38 1.19+0. 05 44.53+4. 60 0.096+0.003  7.685+0.078 227.5+52.0
300 1 364+49 65.67+13.26  72.10£2.31 0.74+0. 01 60.37+7.26 0.059+0.002  7.790+0. 107 119.9+17.8
500 1 040+8 67.90+6.97  138.07+1.98 0. 86+0. 03 29.79+1.38 0.087+0.002  6.594+0. 066 85.3+7.5
700 964+84 57.84+4.13  212.94+35.36 1. 66+0. 04 38.87+4.72 0.185+0.007  6.259+0.054 132.5+23.8

1 000 814+60 50.71+5.68 158.69+26. 14 1.33+0. 09 46.14+12.37  0.143+0.014  6.458+0. 152 84.4+24.8

2 000 5248 31.87+2.79  102.55+5.80 1. 67+0. 06 84.49+4. 85 0.199+0.008  6.533+0. 055 152.2+19.9
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Fig.2 Content of total heavy metals of the farmland in Hangzhou Bay Coastal Reclamation Wetland
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Fig.3 Contents of available heavy metals in farmland soil of Hangzhou Bay Coastal Reclamation Farmland
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Table 4 Accumulation index of heavy metals in farmland soil of Hangzhou Bay Coastal Reclamation Wetland
il B . .
Ecljjﬁon years//a Cr Ni Cu Zn Gd Pb
50 -1.156 3 -1.040 4 -1.049 9 -0.807 7 -0.300 4 -1.197 1
100 -1.123 4 -1.090 9 -0.863 5 -0.394 6 0.079 7 -1.1859
300 -1.501 5 -1.588 7 -1.1312 -1.069 9 -0.376 8 -1.514 4
500 -1.3280 -1.3526 -0.947 8 -0.499 0 -0.2517 -1.099 8
700 -1.056 9 -1.162 0 -0.275 1 -0.1537 0.2539 -0.774 4
1 000 -1.160 6 -1.184 2 -0.3899 -0.067 2 -0.128 3 -0.5339
2 000 -1.339 6 -1.4527 -0.844 4 -0.625 1 0.243 5 -0.768 2
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Table 5 Heavy metal pollution index of farmland soil in Hangzhou Bay Coastal Reclamation Wetland

F LR 2 b

Reclamation years//a Cr Ni Cu 7n Cd Pb -

50 0.177 0. 154 0.206 0.264 0.169 0.072 0.223
100 0.182 0.148 0.234 0.351 0.220 0.073 0.286
300 0. 140 0. 105 0.194 0.220 0. 160 0.058 0. 187
500 0.184 0.235 0.221 0.392 0.233 0.132 0.323
700 0.266 0.383 0.704 0.623 0. 496 0.232 0.591
1 000 0.248 0.377 0. 650 0. 661 0.381 0.274 0. 559
2 000 0.182 0.219 0.237 0.359 0.329 0. 166 0.309

2.4 BXMESH NE6~THLIAEN, HEbESE SR Z2EFIEMK(P<0.05); 4 Ni G4 Cr MR H0E
5 A i 2 B LA R SR S 2 W AAAAE 0,907, 2 IEARSE (P<0.05) s A3 Cd 5 pH AHEREL
—EAIRHE  HARRBOUM —E 2R, RFTEEBE  15-0.951, 2 EFAMIC(P<0.05) s ARE Cu 5ARZ Pb
G IR B R RIS, 5 PR R . SR REGA 0.986, 1 R F IEASC(P<0.05) .

SR REEIIEA; 28 Cu 525 Zn RREUA 0. 906,

*6 EGETELEAEMTERNEFHEXXR

Table 6 Correlation between total content of heavy metal elements and soil physicochemical factors

A+ Iy Sy Y3 BA .

Factor pH Salinity TP TC TN Cr Ni Cu Zn Gd Pb
pH 1

4% Salinity 0.590 1

S TP 0.746 0.524 1

Mk TC -0.546 0.228  -0.570 1

BTN -0.786  —0.090  -0.715 0.902" 1

Cr -0.243 0.347 0.071 0. 602 0.357 1

Ni 0.080"  0.475 0.239 0.368 0.020 0.907* 1

Cu -0.736  -0.296  -0.357 0.623 0. 689 0. 664 0.334 1

Zn -0.699  -0.230  -0.225 0.501 0.561 0.718 0.467 0.906* 1

Cd -0.540 0.297  -0.316 0.838°  0.873°  0.459 0.136 0.563 0.490 1

Pb -0.828" -0.365  -0.704 0.709 0.807"  0.458 0.207 0.813*  0.815°  0.534 1

TE: = FoR BEAR(P<0.05)

Note: * means significant correlation (P<0.05)

®7 EERERERHSESENLEBURFHEXXE

Table 7 Correlation between available content of heavy metal elements and soil physicochemical factors

M5 pH oy A RTEEAT  RTREAT Cr Ni Cu Zn cd Ph
Factor Salinity ~ Available P #lfik DOC #HLZ& DON

pH 1

545 Salinity 0.50 1

HRWE Available P 0.672 0.331 1

nEMEA LK DOC -0.671 -0. 149 -0.113 1

A HLA DON 0.232 0. 305 -0. 467 -0. 654 1

Cr -0.811* -0.674 -0.282 0.734 -0.543 1

Ni -0.671 -0. 645 -0. 253 0.610 -0.410 0.652 1

Cu -0.515 -0.573 -0.362 0.392 -0.231 0.354 0.897" 1

Zn -0.479 -0.379 0.204 0.539 -0.682 0.747 0.217 -0.157 1

Cd -0.951*  -0.509 -0.843" 0.570 0. 006 0.719 0.578 0. 486 0.262 1

Pb -0.429 -0. 488 -0.390 0.278 -0. 100 0.204 0.823" 0.986* -0.310 0.429 1

T = FoR BEMH(P<0.05)
Note: * means significant correlation (P<0.05)
FEEEITR SRS OA TR EAAFBRERIEN ORI T REEREE 0B A 2% , DI AT LA A 5 2% x5
K, A Ph Cd TR 5UASFHE BEEMAL(P<0.05), 4 SEITRSEAELEEN, £ESEITRARSSHIK
it Cr.CuZn TR G RASEE EREIEMK, RPES  SEZAG AR IERDC, KA DL S i T & ] e
JE 5 SRR RS R E il B, AR T BEESJE Cr Cd Pb Zn Cu Ni 7ETURRYH 0 & TR
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