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Abstract

Land reclamation serves as a critical approach for cultivated land resource management and sus-
tainable utilization, while safe utilization of arable land holds significant implications for protecting
agricultural product origins and ensuring food safety. This study focuses on reclaimed cultivated
land in a district of Shanghai, conducting a comprehensive evaluation of soil physicochemical properties,
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fertility status, and contamination levels, with corresponding soil improvement recommendations
proposed. The findings demonstrate that the reclaimed plots exhibit insufficient soil nutrient con-
tent, with severe deficiencies in total phosphorus and total potassium that fail to meet crop growth
and development requirements. Although heavy metal contamination risk remains low, maintain-
ing an essentially pollution-free status, three plots exhibited elevated alkalinity indicating poten-
tial salinization hazards. Significant spatial heterogeneity in nutrient distribution across plots ne-
cessitates the implementation of precise measurement and formulated fertilization to regulate
water-fertilizer equilibrium and address nutrient deficiencies. Region-specific irrigation optimiza-
tion should be adopted to mitigate salinization risks. Concurrently with soil fertility enhancement,
integrated cropping and cultivation practices combined with microbial inoculants application are
recommended to establish differentiated pollution prevention strategies. This multipronged ap-
proach aims to achieve coordinated improvement of soil productivity and environmental security
in reclaimed lands.
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RYE C_EHFT A TR R IS WO e TAESE g GRAT)Y € R mT#h s kst i = 30 BOPF 8 AR R Y
GRAT)) EHFRER, ARE R L3EREA TAES N385 S w0 1 L35 Je im0
3.1. BEREFN S

T HFR SRS EE P R R HImIR . A S = BHEEEEMN>10 mm UL E
TIENR AR LB BT IE 3%, FFEUREI e e LR pHE. BHLUR. &% WRE. &, &30,
AR RS T AR AT ARSI

B BRHHEE(0~20 cm) FEFF0-5 B IR ARYE 2 ke E S AR B UEGE 1) [5].

Table 1. Classification standards of soil nutrients

F 1. TRFDORINE

, i E . AL il i fi e A Xk Exii HAHT mg/ke
S & g/kg g/kg mg/kg g/kg mg/kg %

1 >40 >2 >150 >1 >40 >25 >200

2 30~40 1.5~2 120~150 0.8~1 20~40 20~25 150~200

3 20~30 1~1.5 90~120 0.6~0.8 10~20 15~20 100~150

4 10~20 0.75~1 60~90 0.4~0.6 5~10 10~15 50~100

5 6~10 0.5~0.75 30~60 0.2~0.4 3~5 5~10 30~50

6 <6 <0.5 <30 <0.2 <3 <5 <30

3.2. HEMESRTEM S E
TIEIRER TS AN PR 3R R R Hb 35 e KU B 2 AR EGRAT) ) (GB 15618-2018) [6]4H
FINGE, VEFE pH. B, R Bl AV, B AL B B NAUSECE. TR E DU IE[a B AT ARG I
(#2), RHBARERIERE#THE, 0.
C

P= (M

i

XH: PER i TGRMREIRE: C BRI RIREE, mgkg: S, R~ i 15 3V A7 1% (H, me/kg.
P <1, UHZIUSRYARER: P> 1, WSEZIS S8 H5 .

33. HE AR

RS PR BTG/ T 10 B, EEC 2 ANRITARE S KT 10 B/NT 50 B, JEE 3 AR A
KT 50 mifts, FEHEHN 30 B, AN 1 ANEIERE S . AL By C HUBRIEE 2 AN A, 1R E R A AT
W2 ANRIZRFE

FAHPCRFE S 3 NER, B K JZ(0~20 cm). H1)Z(40 cm~60 cm). JIE/Z(80 cm LATR), 73 7 BRI
EMEIS YY) B R DM [R5 R AE R 2 (0~20 em) HHER-S RS, RAAMNMEFR L ZRES, FME
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Table 2. Area of project plots and the quantity of sampling points
2. MBEMRERERERHE

HoHed 5 T (m?) M R B Gl T A ) P HCE
A Hidk 6835 3 10 MEIHFECS 1 ASTFATRD) + 3 MR BRE
B HibR 4677 2 TABIHFES 1 ASTATH) + 2 M RZRE
C Hhik 3451 2 TAFITEFE(E 1 ATATRD) + 2 N RIZREH
Bt 7 31
3.4. BRI

H#i K H Origin 2024 F1 SPSS #EATHiRSt1t, KA ArcGIS 10.8 X HIERAE fl L3 F7 50 & &8 2 [ 77
e,

4. BEREDH
41. THFRE
4.1.1. TR

ATIE 5 FH W AN fa7 B ) 5 A 02, GBI T AR A AL IR 22 05 K, 5 =N B 32 B g
RV MR AS A M A R AT DUR B 1), A HiEBHEZ RGBT 60, NEBONESL
IHCRGEH), FEIE, JEEZH 15~20cm, B #ilts A HibuR L, #HEET AEL, SHKEEM, C Hibh
HHEZEE A 18~20 cm, EIFIE G EAGM, HIHECAE, I K.

Figure 1. Soil Section diagrams of each plot

1. F iR 3R E

=N R T R AT 30, HuERNAER A S ENT 12%, >10 mm PL b AR LGN
10%~15%, FERFFE LM A P2 FIFEAR KA.

4.1.2. HEFHEE

TIEFR SRR AT R R B E R0 E AR, S TUSIIE L 3, RIEFR o G LA
20 =AMIERE MK, HopH P EME T 8.01~8.28, AR REN 1.77%, NIKAERE, 8] & Hibh
pH HAE /N, Bk RILGFIRIEIASE, Hod C MB35 pH i KH 8.26.

P =AM IR R, BIEANIR S RN 7.67~12.05 kg™, AR, @K T4 H THIK
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T 29.60 g-kg !, AL TR Ko AR R 4 A8 0.59~0.82 g-kg !t AT 69.95~103.95 mg-kg !,
BN SRR AR 5, o C B A B R, (HAUC AT P 44.10% . A 205 1K 5742 57:(88.07%),
BALIE N 1.46~9.83 mg-kg ™!, =ANMHUH Rk o AR B B2 e, C MR A RO R, A bR
AR ERAL, A BT T AT FKE: S8 0.14~0.16 gkg !, NIRSELR, =AM ZE
FARK . AR R A RV AN 6.44%~8.52%A1 52.53~91.75 mg-kg™, BN R, AN
AR 33.3%, BLERHR /LIRS RO R = .

Table 3. Statistics of basic physical and chemical properties of cultivated land quality
3. Mt REREARBUM RS

2 R 35 73 S
o T e ke R - TR A 0 WA AYURSE
i pH /g ke fmg-kg! 4%z kg jmg-ke! A /% jmg-kg'! ok !
A Hi 8.06 0.14 1.46 0.60 94.47 8.52 52.53 7.67
B itk 8.01 0.16 3.55 0.59 103.95 6.44 87.35 9.62
C i 8.28 0.16 9.83 0.82 69.95 8.91 91.75 12.05
SFEIME 8.12 0.15 4.95 0.67 89.46 7.96 77.21 9.78
R 0.14 0.01 4.36 0.13 17.55 1.33 21.49 2.19
BRRBICV% 177 6.67 88.07 19.40 19.61 16.69 27.83 22.44
W PME[7] 7.20 / 58.40 1.85 / / 183.90 29.60
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Figure 2. Frequency diagram of the classification of reclaimed soil nutrients
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FEAT 3P 4 . BEEFEEN S P 6 YhritE, HRES 67.7%H 5 BAE 5 FARHELL T . 28
BEAERSNT 5K, EBEIIALT 4 LT K

BT ArcGIS UL = AN X - 5877 40 A o A 25 R R (14 3), At S B #iUEAR, C 5
A. B HiBAIRE . BREAN(E 3(e))MERE 3(c)sh, Ay BB LI (. R0 A . Bl
e AIFOY EIIERE S RICERA kA . C B pFRRIUEARMR T AL B b, {HE U
(5] 3(d) ko Bl AR08 SRR (A 3(a)y B 3(O)IRME X &R T B M pUrg #RAN C HUBLAHR, AR
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Figure 3. Spatial distribution map of reclaimed soil nutrients
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4.1.3. FOREIERBEE SR

HRLIEAE 2. 70 B AARENEZEYMN, SRTHEE I NISRIEL, R
AR, ERINMAMEBAAEER.

A WL A2 IR TN pH (B K. A FI B MU OHEHE ENURZL R C b5 %%,
BAAESERE KR ZE, 5 KIBBHE 2 AR L, AR TAEAR R LA 3 Y A 47
Iz 3% pH E & T 8 B BRI SE R fR R TG 8], &R AE I R e, LI AL &=
6F C M. TIERCEYIL IR FE A Db AR W E R R, C M E SR, Fitk4
R . ABEERE 2IIEMACHE, LIEPERRIEGS R, LIRPEIRESEmaE
— G NBER A o AR O R, C BRI ML AN & 5 & B e, — e FE R R T RO R 9]
-39 pH A f = R RE 52 m AR 1 2 i, PRI A S 3]
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TH X R RO KE, SR 2“7 1)L IR e e, Th B R R 2K e g R
Bl 4o PNONTSEVE . IR S B AR I [a] BEAE P A AR S R AR o = NS YL B R R TS
BELEEGT, BEARFRIUN Pas (0.92) > Pz, (0.83) > Pey (0.46) > Pcqg (0.40) > Ppy (0.26) > Pe; (0.23) > Py
(0.22)>Pug (0.11), FrA R R ELBIEFAIRAEIRECY /N T 1, =38 B T 75 JRAE[9]. 7
HHORE , C ML & I R 35 Gedibn Pi B3 T AR P At e, Horbii) PifE EE A i 1.8 5,
T EAMPCE A 15.3%. TR W35 pH (KT 8 I, it B B AS IO RURE S, C MR pH (8.28)
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Figure 4. Statistics of the detection results of plot pollution indicators
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4.3. EEMHRERAEIL

AHE T AR AL SRR 2 B Ak ) R, K A LA S Rt B, pH (B A, A7 AR BRI XR «
A R B B (I 2 1 RS GARBOL T C sk, (H C MU ATR 5 5 m T A R B Hidk.
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1) KAEFA, 25 IR Rk

gia BRFR S RMEAR, RHENE . BoTHL, #ies. B AP RE TRICH, £ C i
Befle el K IE— AR, AR, B %UE. BRIESEME I 2Rt ). R, Ho &
PRGN, M ERIERE, ZMEBERAYURRZ]11].

2) RACHERL, AHHETIRT £ B
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5. Wig
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2) AR EIAE S AR 2 S, R S e B S O, BT X I A i e R, B
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