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Research Progress and Frontier of Pesticide Contamination in Soil—Based on CiteSpace
Analysis
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(1 Shandong Agricultural Environmental Protection and Rural Energy Station, Jinan 250100, China; 2 Binzohu Agricultural
Environmental Protection Station, Binzohu, Shandong 256600, China)

Abstract: The pesticide application is intensifying in order to promote crop yields for sustaining the increasing population, as
consequence, more and more pesticide residues were left or entered into environmental media such as soil. The paper used
CiteSpace5.6.R4 visualization software to analyze samples obtained from WOS database in order to grasp the development
history and relationship of soil pesticide pollution field, and defined the focus and frontier direction of this research field. There
results showed that: 1) The research could be divided into the steady and the surge stages, the steady stage had the broad
perspective and content which provided the guidance for subsequent in-depth research, while the surge stage had diverse hotspots
and long duration of research heat. 2) China, the United States and France were the main contributing countries, but international
research institutions did not work closely together. 3) The research in this field was valued by international high-level journals
and was worthy of further investigation. 4) Research hotspots mainly focued on pollution types, degradation mechanisms and risk
assessment. 5) The research frontiers in this field were the analysis of pollution sources, the spatial distribution of pollution, the
restoration mechanism, and risk assessment focusing on the organic pollution left over from the production and application of
pesticides.

Key words: Pesticide pollution; Soil; CiteSpace; Research progress; Frontier hotspots
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Fig. 2 Co-occurrence timeline of keywords in research on pesticide pollution in soil
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Table I The top 10 cited papers related to pesticide pollution in soil from 2001 to 2006
SR fE#H BRI HHRRAE

Ecological impacts of arable intensification in Europe Stoate 251 713 2001
The environmental consequences of adopting conservation tillage in Europe: reviewing Holland 1! 502 2004
the evidence
How sustainable agriculture can address the environmental and human health harms of Horrigan Zel1] 362 2002
industrial agriculture
Study of heavy metal pollution and speciation in Buyak Menderes and Gediz river Akcay %12 233 2003
sediments
Watershed-scale hydrologic and nonpoint-source pollution models: Review of Borah %13 214 2004
applications
Life cycle impact assessment of pesticides on human health and ecosystems Margni 24 198 2002
Distribution of organochlorine pesticides in surface water and sediments from Qiantang Zhou Z5115] 193 2006
River, East China
Persistent organic pollutants in agricultural soils of central Germany Mangz 250161 176 2001
Impacts of agricultural practices on soil and water quality in the Mediterranean region Zalidis 25017 171 2002
and proposed assessment methodology
Fate of veterinary antibiotics in a macroporous tile drained clay soil Kay %181 166 2004
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Table 2 The top 10 cited papers related to pesticide pollution in soil from 2007 to 2020

pe)

The mobility and degradation of pesticides in soils and the pollution of groundwater resources
Nitrate attenuation in groundwater: A review of biogeochemical controlling processes

The toxicology of climate change: Environmental contaminants in a warming world

Plant growth promoting rhizobacteria and endophytes accelerate phytoremediation of

metalliferous soils

Bioremediation of soils contaminated with polycyclic aromatic hydrocarbons, petroleum,

pesticides, chlorophenols and heavy metals by composting: Applications, microbes and future

research needs

Impacts of soil and water pollution on food safety and health risks in China

Distribution and speciation of heavy metals in sediments from the mainstream, tributaries, and

lakes of the Yangtze River catchment of Wuhan, China

Perspectives for nano-biotechnology enabled protection and nutrition of plants

Epidemiologic evidence of relationships between reproductive and child health outcomes and

environmental chemical contaminants

Comet assay: A reliable tool for the assessment of DNA damage in different models

fE# R HARAE
Arias-Estévez 51 618 2008
Rivett %20 592 2008
Noyes %1211 447 2009
Ma %5122 432 2011
Chen %[> 336 2015
Lu &4 325 2015
Yang %) 280 2009
Ghormade %529 269 2011
Wigle A 255 2008
Dhawan 2% 244 2009
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Fig.3 Co-occurrence of institutions(A) and countries(B) in research on pesticide pollution in soil

WAL AL B IET 1 ) 5 BE (B 0.009 5, K
FE PROFFENUA SR A B . RIS, K 3 nT B AG

1, E A ST WA TE 3984 2475 YL o STk S T
Eokwimk, firh ERABE (Chinese Acad Sci). FP R

http://soils.issas.ac.cn



768 +

e %53 %

2# i K2#(Univ Chinese Acad Sci). W E 4 K2
(China Agr Univ), #7L. K% (Zhejing Univ)5, Hr,
thERABE R O B R R, O 0.35, RUIEN R LI
PTG et o FEE S E R E BRI, 5ok,
FE A0 i 5 P ST BE(INRA) | 5E [ ARl R A
AP 5T R (USDA ARS) S5 [ ZMILFS o % 12 988k G 1
B2, ERLHEERHZOS MR E, £
RN [ O EETTERE 5K, i TR pLAG S B

SIS

2.3 HXHTSH

AR WOS A TR, IRGHTE ks
TSRWTFEAIL 2001—2020 4F K SCERHFT 10 A7 A5 T
(3 3)o R 3 A, R SO 2 A T
S 45, U0 Science of the Total Environment
Chemosphere., Environmental Pollution I Journal of
Hazardous Materials 5 . & W% U 5% 52 1) [ Fr sy
IR EA, (AR SERARTE . [F, BT
ZRE, RWZGET TR, BA RIFRR R

3 2001—2020 FEFRTIERGTRARECEA 10 AT
Table 3 The top 10 publications in research on pesticide pollution in soil from 2000 to 2020

hes R R K F(2019 4F) R
1 Environmental Science and Pollution Research 3.056 105
2 Science of the Total Environment 6.551 93
3 Chemosphere 5.778 83
4 Environmental Pollution 6.792 57
5 Environmental Monitoring and Assessment 1.903 46
6 Ecotoxicology and Environmental Safety 4.872 33
7 Journal of Hazardous Materials 9.038 31
8 Journal of Environmental Management 5.647 26
9 Water Air and Soil Pollution 1.900 25
10 Fresenius Environmental Bulletin 0.691 24
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Top 23 Keywords with the Strongest Citation Bursts

Keywords Year Strength
transport 2001 7.5918
mobility 2001 5.4358
herbicide 2001 6.7786
movement 2001 3.1811
alachlor 2001 5.0766
atrazine 2001 10.3259
watershed 2001  6.4706
runoff 2001 4.9844
system 2001 6.1481
leaching 2001 3.9581
metolachlor 2001  5.4796
organochlorine pesticide residue 2001  3.5742
lead 2001 6.943
hydrocarbon 2001  4.4569
isoproturon 2001 3.7956
monitoring 2001 8.5065
nutrient 2001 3.3517
water pollution 2001 4.3492
identification 2001 3.793
basin 2001 3.8009
chlordecone 2001 5.5223
mineralization 2001 3.4078
organic pollutant 2001 3.1481
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Fig. 5 Burst keywords in research on pesticide pollution in soil
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