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Table 1 Top 10 institutions in the field of soil pollution remediation by Brassica juncea from 2000 to 2021 in WoS and CNKI databases
He4 Bk Ay o G Bty Ay 2O ()
Rank Institution Country Number of Institution Country Number of

Articles Issued Articles Issued
1 Aligarh Muslim Univ EEE 87 bR K2 EHE| 23
2 Indian Agr Res Inst EEE 85 Al R i 11
3 Agr&Agri Food Canada IE9N 81 o E PR A T A B EHE| 11
4 King Saud Univ TOAREBT R 52 rpE Rl e R B ST T LHE| 10
5 Huazhong Agr Univ Hh 52 el R Hh 7
6 Chinese Acad Sci rhiE 51 o L ST B ) 2 b B S 8 i e i 5
7 Guru Nanak Dev Univ EEE 46 o Rl A= BT A= B | 5
8 Punjab Agr Univ EEE 42 PR 2 i 5
9 Uni Western Australia WRFE 40 LR EHE| 5
10 Zhejiang Univ i 33 PR i 5
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Fig.2 Disciplinary analysis of WoS and CNKI databases in the field of Brassica juncea greens for soil pollution remediation from 2000 to

2021
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Table 2 Top five journals cited in total in the field of soil pollution remediation of Brassica juncea in WoS and CNKI databases from

2000-2021

Hi4 17 1AL A LUt B GIR €1 T
Rank Journal Total citation Impact factor (2022 ) Rank Total citation Impact factor (2021 )
1 Plant Physiology 840 8.005 +3 7230 2414

2 Plant and Soil 724 4.993 R 3916 4.180

3 Journal of Experimental Botany 670 7.298 IRl A2 4 3514 2.619

4 Physiologia Plantarum 508 5.081 NS E4R 3292 3.893

5 Plant Science 505 5.363 ERA B 3167 0.716
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Fig.3 Co-occurrence analysis of authors in the field of Brassica juncea remediation soil pollution based on WoS database from 2000 to
2021
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Fig.4 Co-occurrence analysis of authors in the field of Brassica juncea remediation soil pollution based on CNKI database from 2000 to

2021
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Table 3 Top 10 citations in the field of Brassica juncea greens for soil pollution remediation in WoS database from 2000 to 2021

> Vo K IEA
He4 i wy mefen mE o OIKE 17 SO T
Rank Title Year First author Country otal' number of Journal mpact factor
citations (2022)
1 Cadmium-tolerant plant growth-promoting 2005 Belimov, A A fFHT 525 Biology, Soil 8.546
bacteria associated with the roots of Indian Biology&
mustard ( Brassica juncea L. Czern. ) Biochemistry
2 Metal hyperaccumulation in plants: 2003 Prasad, MNV 213 472 Electronic Journal 2.826
Biodiversity prospecting for of Biotechnology
phytoremediation technology
3 Response of Phenylpropanoid Pathway and 2019 Sharma, A H 421 Molecules 4.927
the Role of Polyphenols in Plants under
Abiotic Stress
4 Photosynthetic activity, pigment 2007 Mobin, M 2153 342 Journal of Plant 3.686
composition and antioxidative response of Physiology
two mustard ( Brassica juncea ) cultivars
differing in photosynthetic capacity
subjected to cadmium stress
5 Field crops for phytoremediation of metal- 2010 Vamerali, T =R 330 Environmental 13.615
contaminated land. A review Chemistry Letters
6 Approaches for enhanced phytoextraction 2012 Bhargava, A E 300 Journal of 8.910
of heavy metals Environmental
Management
7 Improved understanding of 2007 Chaney R L ES 296 Journal of 3.866
hyperaccumulation yields commercial Environmental
phytoextraction and phytomining Quality
technologies
8 Characterization of plant growth promoting 2001 ~ Belimov, AA & 288 Canadian Journal of ~ 3.226
rhizobacteria isolated from polluted soils Microbiology

and containing 1-aminocyclopropane-1-
carboxylate deaminase
9 Significance of Bacillus subtilis strain SJ- 2006 Zaidi, S EppE 282 Chemosphere 8.943
101 as a bioinoculant for concurrent plant
growth promotion and nickel accumulation
in Brassica juncea
10 The effects of soil amendments on heavy 2003 Walker, DI FHPEAF 267 Environmental 9.988
metal bioavailability in two contaminated Pollution
Mediterranean soils

&4 2000 ~2021 5 CNKI HHREEENE T RIEE T IRIS RIS AT 10 2
Table 4 ToplO citations in the field of Brassica juncea greens for soil pollution remediation in CNKI database from 2000 to 2021

4 el [
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Rank il‘b"—itle Year First author TOtacli:ZggE:r of Journal
1 THERAE s RIS a5 e £ 5 2002 piNuEa 386 P ETEE R
WEBIGRIEAHYBENR | SR E4E
2 FE ¥ Brassica junceaXt4il . £F. 4. B54RY 2000 Y 293 +i%
M) 17
3 X E 4 Y RSO RN A A 2003 BHEL 270 L ESTIE
WEEERIEORHBEEWR &R E : . .
4 %*E%Br::sica junceaXi EER AT CRITEL 3R 2002 % 175 LI
5 s Y+ A Y E Z (WED TA LI 2003 LA 150 R
a3 B YAt Ny i z . . N
TG Y AR 16 R e HLEDT AR5 - o
7 L AR e 2001 HIE 109 i
5+ 2 R A LA T ARPR 112 - -
§ BT L 2000 e % L
9 R SR VISR T R 9 7 1 2003 TIE 93 OB a2 22
10 e LA ORI 500, O % SRR

FRAFSERTTS . M 2000 ~ 2021 4F[a] et in) 2 B a] 1 4 T REWN
Bifi 5 FsF B R% 122 4088 A AR 9 PN 288 RO R 5 LT R
Wi, MRS R 2R T 1% WoS Bl FE 5 CNKI ¥ 122 5G4 3a) 4B
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Fig.5 Keyword analysis in the field of soil pollution remediation in Brassica juncea based on WoS database from 2000 to 2021
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Fig.6 Top 25 keyword emergence analysis of Brassica juncea based on WOS database in the field of soil pollution remediation from 2000

to 2021

Keywords Year Strength Begin End 2000 ~ 2021

Brassica napus L. 2000 1227 2000 2008

Indian mustard 2000 11.26 2000 2007

yield 2000 6322000 2004

Phoma lingam 2000 4.92 2000 2006

mustard 2000 592001 2005

rapeseed 2000 5.07 2002 2007

EDTA 2000 5.66 2003 2012

metal 2000 491 2004 2005

Overexpression 2000 5.312006 2008 o

Brassica juncea L. 2000 496 2007 2012

linkage map 2000 4552007 2013

root 2000 6.48 2010 2013 —
evolution 2000 5.37 2012 2016

Proline 2000 4832012 2014 p—
population 2000 4612012 2015

gene expression 2000 6.71 2015 2019

Nitric oxide 2000 7422016 2021

induced oxidative stress 2000 652016 2021

Oryza sativa L. 2000 4662016 2019 —
plant growth 2000 6.08 2017 2021

Pb 2000 5.49 2017 2019 P
phenolic compound 2000 7.24 2018 2021 pr—
Reactive oxygen specy 2000 597 2018 2021

sequence 2000 462 2018 2021

Ccd 2000 4632019 2021 p—

E7 2000~2021 F£ET WoS BUIREENE 38 E HIE S48 Top2s XLEARMSE

Fig.7 Top 25 keyword emergence analysis of Brassica juncea based on WoS database in the field of soil pollution remediation from 2000

to 2021
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Progress of Research on Remediation of Contaminated
Soil by Brassica juncea

LIN Bo-zhi, YU Guang-hui’
(School of Earth Science and Spatial Information Engineering, Hunan University of Science and Technology, Xiangtan 411201, China)

Abstract: The purpose of this study is to analyze the research progress, hot spots and frontiers in the field of
remediation of soil pollution by Brassica juncea at home and abroad in the past 21 years, to clarify the development
trend of this field, combine with the current soil remediation technology, and propose perspectives that can be further
discussed, in order to provide reference for subsequent scholars to conduct in-depth research. The research papers in
the database of China National Knowledge Infrastructure (CNKI) and Web of Science (WoS) were taken as samples,
and CiteSpace and VOSviewer visual mapping software were used to analyze the literatures published between 2000
and 2021 on the remediation of soil pollution by Brassica juncea.The analysis mainly focuses on the quantitative
analysis of the publishing institution, subject category, published journal, author coupling, literature co-citation,
keywords and keyword highlighting. (D The number of published papers in international journals showed a trend of
rapid growth, while this number in domestic journals increased first and then decreased. ) The main publishers were
Aligarh Muslim Univ, Indian Agr Res Inst and Agr&Agri Food Canada. (3 The research in this field covered many
disciplines such as agriculture, environmental science and horticulture. The main publications include Plant
Physiology, Plant and Soil, Soils and Acta Pedologica Sinica , etc. 4) There was a strong correlation among the core
author groups of the literature, and the cumulative citation times of the papers of Belimov and Jiang Xianjun were
relatively higher, indicating that the relevant research of the two scholars has received high attention. (5 The key
words of the relevant studies at home and abroad converged, and the research hotspots mainly focused on the
remediation of heavy metal Cd-contaminated soil. Future research on Brassica juncea remediation of soil
contamination is focused on Cd contamination remediation. The in-depth research will be carried out from the
perspectives of chelator-induced or PGR in combination with chelator to enhance Brassica juncea remediation of soil
Cd contamination, Brassica juncea intercropping with other plants, bioengineering to enhance plant treatment and
heavy metal plant biomass disposal. In addition, more emphasis will be placed on interdisciplinary research and the
impact on the soil environment.

Key words: Brassica juncea; Soil heavy metals; Soil pollution remediation; Web of Science; China National

Knowledge Infrastructure
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