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Fig.1 The number and growth trend of papers published on phytoremediation research
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Fig.2 Citation of phytoremediation papers in the world and China
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Table 1 Top 10 countries in number of paper published

H44 % I pSEo T T 85| H 1544
Rank Country Number of papers Total citation Average citation H-index
1 i 3451 69383 20.11 99
2 ESE 1827 63138 34.56 111
3 Ep 1210 33818 27.95 85
4 i 728 19106 26.24 65
5 BORA 645 17515 27.16 66
6 P eS| 631 16836 26.68 58
7 (RS 15 k] 570 14456 25.36 57
8 W 556 8342 15 43
9 T ] 491 17981 36.62 67
10 HAH I 484 16232 33.54 62
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Fig.3 Co-occurrence network visualization map of countries in phytoremediation research
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LR ZHT], YK Environmental Science and Pollution Research ( ESPR) il Chemosphere , 53 51| & 3¢ T 878 Fll
740 FE 18 3C, Ho A T Y K SCECE R I 400, ARSI IROIR B, HETE T =2 1Y 23 ) & Chemosphere
(27677) .Environmental Pollution( EP,18432) il Journal of Hazardous Materials( JHM,17293) . jis #5855 | 3K 1E
B 10 BRI TP AR 22 80K, R SCERRTPIAZ Y 1P A ESPR BRS80S DIRRALA 13.42 F1113.81, HEFEHT =2 EP |
JHM #i1 Plant and Soil 43 %4 51.49 46.24 F140.33, i H $8%8% & (1943 %4 Chemosphere \EP £ JHM 1) 81 .
77 F 65, LA EArHTRl UL RS 1JP Al ESPR B f & 1 & i {H Chemosphere \EP JHM | Plant and Soil =
ARSI R Q1 RS X85 IR H 8 8OE w72 A R WIME ST ISR de B AR B 1 [ s 19
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Table 2 Top 10 journals in number of paper published

AT R

It ] (Rl

WA i | it H
Rank  Journal Influencing —— Number —  agere 0% Average H-index
factors of papers citation citation

1 International Jouranl of Phytoremediation 2.528 (Q2) 1194 9.07 16020 13.42 49

2 Environmental Science and Pollution Research  3.056 (Q2) 878 6.67 12121 13.81 45

3 Chemosphere 5.778 (Q1) 740 5.62 27677 37.4 81

4 Science of the Total Environment 6.551 (Q1) 387 2.94 11159 28.83 49

5 Ecotoxicology and Environmental Safety 4.872 (Q1) 384 2.92 7101 18.49 41

6 Journal of Hazardous Materials 9.038 (Q1) 374 2.84 17293 46.24 65

7 Environmental Pollution 6.793 (Q1) 358 2.72 18432 51.49 77

8 Water Air and Soil Pollution 1.9 (Q3) 301 2.29 6068 20.16 36

9 Plant and Soil 3.299 (Q1) 245 1.86 9880 40.33 51

10 Ecological Engineering 3.512(Q1) 222 1.69 4889 22.02 37
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423K 28000 244 2 A S D7 T IF AT T DTk . & SR 10 ROV DL 3 HP oA 5 A0 e ok
A3 228k A BT L RIETA 2 2223 . K B AR Hasselt K221 Vangronsveld L4 116 4& &
S SRS TR I ST DI (6900) RIS (59.48) il H #5450 (44) L3538 1 GUE HAAE %, R 31
HERE )1 S TS UL X B LA ) o Wi TR 1 85 b RS2 Bt 10 3% 7Kk B 00 LA 101 199 J
1Y SCEAAER 2 3 i, A% M 1k (3685) AR TR~ 14 Ji JE AL (3590) WU 4351 g 5 IR i 2.3 44 5 1T il Jd A2
DL 57.9 (5 A9 5 VICHEFESS 2 061, 3BTl A3, 22060 e SCHEF K A TR —BF iU, sk [ v R Be
g%k SR JpAE R Christie, & H FLFIBT A4 Vangronsveld Fl Weyens, DA K R B ELIEHTIH ) Ali F1 Rizwan , {47 14E
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Table 3 Top 10 authors in number of paper published
- KR §sXi &l JEaki Gl "
i e oLt Num})E:r TotalJ Avera : H
Rank First author Institution ) o o 8 H-index
of papers citation citation
1 Vangronsveld ] Hasselt University (Belgium) 116 6900 59.48 44
2 Yang XE Zhejiang University ( China) 101 3685 36.49 32
3 Luo YM Chinese Academy of Sciences ( China) 99 3117 31.48 30
4 Ali S Government College University Faisalabad ( Pakistan) 85 2827 33.26 28
5 Christie P Chinese Academy of Sciences ( China) 79 2349 29.73 29
6 Wu LH Chinese Academy of Sciences ( China) 65 1407 21.65 21
7 Rizwan M Government College University Faisalabad ( Pakistan) 64 1605 25.08 20
8 Zhou QX Nankai University ( China) 62 3590 57.9 30
9 Afzal M Pakis'tan Institute of Engineering Applied Science 60 1981 3.0 4
( Pakistan)
10 Weyens N Hasselt University ( Belgium) 60 3293 54.88 28
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H AT T IE A 28 P 8 SCE S5 ARG B 22 i e AR i i 1 SCER SR 8 A, A3 BT A 408k e 4 5 |
W, AT LB B AR E RS A 5T $0 s RN R T A 3, S iE— 2 OIS TAER L 55 et s B o 9T it
10 & =k 5 e s R A G SCar AT 7 e M 3 s, R 3RAF 2003—2014 4E[R] (£ 4)  HREE—1E& M E
A 3RORAEE,2 Rk HEE, AT fEE G | A AR R A 1, BT IR 3 AL Rie
SCEIA LR R ENE 223 Haritash T 2009 4F & R () SCHER A B 5 DIRGR B T 1472 I AVE#H I (i |
HERE st R 8 5 A LA D7 T X PAHSs 19 A 9 W ARk B i PR 306 AT T 4t ) Bk Y L3RR 2
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Table 4 Higher cited papers on phytoremediation

B

iz A LEFH HAEE R Totsl fi il
Rank Title Paper type  First author Journal o Time
citation
Biodegradation aspects of polycyclic aromatic hydrocarbons . . . Journal of
1 o Revie Haritash AK(Ind 1472 2009
(PAHs) ; A review enew antas (India) Hazardous Materials
Phytoremediation of heavy metals-Concepts
2 y oren%e l,a 1011 6 eavy elasLoncepls Review Ali H( Pakistan) Chemosphere 1276 2013
and applications
Annual Review of
3 Phytoremediation Review  Pilon-Smits E(USA) 1 o 1203 2005
’ Plant Biology
4 Defining the core Arabidopsis thaliana root microbiome Article Lundberg DS (USA)  Nature 1059 2012
Envir tal
5 Chromium toxicity in plants Review Shanker AK(India) nvnon.men 1025 2005
International
6 Heve.aling 's.tructure afld as'semb-ly cues for Arabidopsis Article Bulgarelli D Nature 392 2012
root-inhabiting bacterial microbiota (Germany)
7 Accumulaliofl of Pb, C'u, a'nd Zn in native plants growing Article Yoon J(USA) Science of' the 817 2006
on a contaminated Florida site Total Environment
Plant growth-promoting bacteria in the rhizo- and .
. L . . . Soil Biology &
8 endosphere of plants; Their role, colonization, mechanisms Review Compant S( Austria) Biochem t. 780 2010
involved and prospects for utilization tochemistry
9 Rem-e‘diation of- heavy. -metal (loid) s contaminated soils-To Review Bolan N( Australia) Journal of ‘ 770 2014
mobilize or to immobilize? Hazardous Materials
10 Phytoremefiialion of heavy metal-contaminated land by Review Pulford ID( UK) Environ?nent 764 2003
trees-a review International
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Fig.5 Co-occurrence network visualization map of keywords from phytoremediation research
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Keywords Strength Begin End 2008—20204¢
sewage sludg 24.2814 2008 2010
hyperaccumulation 38.4028 2008 2015
brassica juncea 22.2475 2008 2013
edta 19.784 2008 2011
indian mustard 57.9422 2008 2012
thlaspi caerulescen 39.5858 2008 2011
metabolism 43.2059 2008 2013
enhanced phytoextraction 18.2842 2008 2009
phytochelatin 16.7804 2008 2010
poplar 17.3664 2009 2011
extraction 19.3999 2009 2010
speciation 3.3171 2010 2011
availability 36.6212 2012 2014
phytotoxicity 21.7534 2012 2013
chromium 18.3121 2013 2015
amendment 322714 2016 2020
nickel 6.5472 2016 2017
mine tailing 16.0523 2016 2018
waste water 6.2828 2017 2018
pollution 22.6853 2017 2020
arsenic 6.4093 2017 2018
diversity 34.1276 2018 2020
photosynthesis 26.4568 2018 2020
nitrogen 25.4723 2018 2020
contamination 12.9876 2018 2020
microbial community 35.7234 2018 2020

BEl6 2008—2020 FEFTRIBER KR
Fig.6 Keywords with the strongest citation bursts from 2008 to 2020
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