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Abstract:  Objective The sustainable and safe utilization of agricultural soil is of great significance to effectively improve the
quality of the agricultural soil environment, and to ensure the quality and safety of agricultural products and human health.
Method Taking Zhejiang Province, one of the most developed areas in the Yangtze River Delta, as an example, the main
problems and development trends of agricultural land soil environment were analyzed, and the theory and method of sustainable
and safe utilization of agricultural land soil were studied. During the 13th Five-year Plan period, based on the survey results of
agricultural land soil pollution in Zhejiang Province at a scale of 1: 50 000 over the years, provincial pilot demonstrations
focusing on the control of heavy metal cadmium pollution in agricultural land were carried out in Wenling City and Tonglu
County. The methods of pollution source analysis and prevention, multi-dimensional agricultural safety utilization technology
screening and application, and safe disposal of over-standard crop straws were comprehensively adopted to form a batch of
agricultural land soil pollution comprehensive treatment technology models with significant regional characteristics,
high-efficiency control effects, and independent intellectual property rights, which are suitable for mild to moderate and moderate
to severe cadmium pollution. Result The main results were as follows: (1)Atmospheric deposition source is one of the main
external input sources of Cd in the agricultural land ecosystem, accounting for about 24%-59% of the total input.(2)58 varieties
with low accumulation(mainly Yongyou 538)were screened out, 20 passivation materials with calcareous substances as the main,
and 10 leaf resistance control materials with silicon and selenium as the main were selected.(3)The safe utilization technology
mode of rice/wheat rotation, which is suitable for light and moderate Cd polluted agricultural land can effectively reduce the
available state of Cd in soil by more than 20%-50%. The production and remediation technology mode which is suitable for
moderate and severe Cd polluted agricultural land, mainly with hyperaccumulators, can effectively reduce the total amount of Cd
in soil by more than 30% and the available state of Cd in soil by more than 50%. Conclusion This paper innovatively puts
forward the general idea and technical route of sustainable and safe utilization of heavy metal polluted agricultural land soil. It
also summarizes the experience and strategy of sustainable and safe utilization of heavy metal polluted agricultural land soil, to
provide a demonstration model and technical reference for the safe utilization of contaminated agricultural land soil in China.

Key words: Agricultural soil; Safe utilization; Cadmium pollution; Classification control; Zhejiang Province
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Fig. 1 Decade variation of Cd content in agricultural soils in Zhejiang Province
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Fig. 2 Regional distribution of soil heavy metal pollution control pilot in the agricultural soils of Zhejiang Province
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pesticides ) of trial county
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Table 1 Screening of rice varieties and drought-resistant species with a low accumulation of heavy metals
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ML 538, K 519, FK 03, FK 14, Fr % 6615, Wi 108, Wik
i i B I 188, #F 20, IEARL T 88

Fk 121, F/K 134, Wik 86, Fi% 8

7% 58, FL 4953

Jo

Tonglu County

PABFE/MERE . WAL 538, ML 1540 |
7K 519
g pR 39

I i
Wenling City
K%

Mk 538, Wik 88
Changxing County

eE 9B E s

50, SH706 . jt&4f; 1402, SH705
Wik 630, 1165, #ik 619

¥ 628, KL 16

Wi 50

W 22 B 65,

X 8%

Cu, TEKFE. /INFE . ZR0PFpAE SR T oL T 20 Fb
BAERIRORE (£ 2), FELA KM A Jo 34
FRFRN L K A= I o e 35 AR 8 98 P 1 A9 28 A L
AR R 32 —AEAE YR F RS AR T 10 KA A
A 8HE (15~20cm) —PEIEA . B ETFRE R T
R 248 e i A2 47 K ( CaO ), B H: B J e
RS it FH AR S 30 P9 2 o il = SR R BN R N, AR T
Ve A K, — A S AR R /N (75~150 mgm 2 ),
TE = T pH sREARVEFFRL Cd & 8 U7 1H AN 2
AR, Fk, FSBH . i) S5 AR R it A KA
(CaCOs) H, Z5REM, CaCO; By7E 35 (1 1

FERMEAEPIAE L b, HXHEYI A KRG ), R
4 300~750 mg-m 7, AT $ R - E pH T 1 AP,
BEMEEDXT Cd MW, HoA: = K H )it
ARABEE T ARAL N 0.45~0.75 yuan, &SR E
PR Ak L XA

2.2.4  GEICREGILAT RS A RN T EA R
A7 B0 — B ik (Si). (K. fili (Se). ]
(P) FEZFEFRITRERMARETENE Si, HIEEY R
AR A K R IE, E A VE I R LR A
WPk, BRI AR & 50%LL B, JRAT R
E e WFSE PRI JEHL Si 28 i I RE e

http://pedologica.issas.ac.cn



6 i1 TE A R T TR A BRI 9T 5 S e—— DAL 8 T e A F ) 1669
F 2 HiE Cd et aiFnit mmE s
Table 2 Soil heavy metal passivation materials and blade surface inhibitor material
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Fig. 5 Technical framework for sustainable and safe utilization of agricultural soil
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Table 3 Classification control system of agricultural land (cultivated land) soil pollution in Zhejiang Province
VR £ LR
Pollution degree Classification Main control measures
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Demonstration construction of safe utilization
of polluted agricultural land (cultivated land)
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Fig. 6 Technical roadmap for demonstration construction of safe utilization of polluted agricultural ( cultivated ) land
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Table 4 Scoring table for the technical effect of safe utilization demonstration construction
PRLER A IHE fEPR N PEIT R
Evaluation index Score Index content Scoring criteria
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