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Abstract: A bibliometric analysis was taken on the research literature of spontaneous vegetation in order to
understand the research status in this field. The authors, regions, time and institutions of spontaneous
vegetation in Web of science database from 2002 to 2020 were analyzed by Excel, and CiteSpace used to an-
alyze the co-occurrence and emergence of keywords. A total of 958 related literature information were re-
trieved in the Web of Science database. The number of published papers showed a fluctuating upward
trend. The keywords of calcareous grassland, mine, growth, system, spontaneous vegetation and human

disturbed habitat have been emerging for more than five years, which indicates that the research on these
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aspects is a continuous hot spot during this period. Land, biodiversity conservation, habitat and functional
trait are the new emerging words in recent five years, which indicates that these aspects have become the
new research frontier and hot spots of plants in recent years. It is concluded that, in the recent years, in
the research focused on spontaneous vegetation, more attention began to be paid to the species composition
of spontaneous vegetation in urban environment, and the impact of spontaneous vegetation on ecological
diversity, and more began to explore the application strategies of spontaneous vegetation in urban land-
scape.

Key words: spontaneous vegetation; web of science database; CiteSpace; visualization
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AT 5T A8 A0 B 2Bk JE T 22 [E Thomson Reuters 24 T Web of Science (A L FR“WOS™) F & 1)
WOS #ZO A 4. 700 LU spontaneous plant(H AEFEY)) 781 “spontaneous vegetation( H AEFE Y1) ™k s 28 Fil 32
REEATHE 2%, SCHRIE R BE - Article” 8" Review”. I [H]B5 B 1980—2020 4F, FeZ ALK R il 958 4% SCHk A
s H TR WA OC B AP IR SCTE 2002 AE A — U B, PR AR F 5 0 20848 I [R] 22 Dy 2002 —
2020 4E.
1.2 HRFE

AHIETE R AT LA BB S8 1 o BE it i) SCHR 3T i 22 20 7 i . R WOS Y 73 B R D BEZE & Excel X s
f) 958 Z& SCHREUHE HEATH) 20 B4R BE . SCR 8028 01 . IS8 SCRYMEE . S Rk ) At X 3R A7 e 3t o0 i, B
BERT A ) W 5 ST R ) 2L

f& Bl CiteSpace v. 5. 6R4 4387 TH, FE S E A Time Slicing: 2002—2020; Node Types: 77Kk
B Author, Institution, Country, Keyword; Bt[E4] F: Top N50; Pruning: pathfinder & pruning sliced net-
works. RS HFMEIASHOE.
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2.1 EXHEMEES

K1 R 2002—2020 4F WOS H A4 & SCEC 09 40 A i o0, WL 1 da] DUE R SCEU B R S
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2.2 ENXHWETEINSE T

# 1A 2002—2020 4 WOS B A AEY A OCSCHR Y ET 10 A& SCFEBR ], 7] LUF A 8% (ECOLO-
GY) & KBy ER-, A SCE R 278 f, S & SCEE 1Y 29. 020, HARE ISR (ENVIRONMEN-
TAL SCIENCES) M #)#} % (PLANT SCIENCES), 434l /5 26. 20 % F1 17. 54 % , HE& R 2 44 By 32802 51
4 K SO % SCEURE I 55. 22 %0, AR E. WTRLE A B 5 X AN SUEOC RO # V)L R A R
WP B bk (FORESTRY) . + 3Rl 2% (SOIL SCIENCE) ., %) Z £ ¥ % 97 (BIODIVERSITY CON-
SERVATION) % J5 T » w1 UL v] 1 H A= FE Y0 5% 32 3 2 A4S 22 R 732 .

R 1 2002—2020 £ WOS BAEYHARXEHBAETEAN ST

44 WOS /25 o FE A RICH BT i b/ Y6
1 ECOLOGY A 278 29. 02
2 ENVIRONMENTAL SCIENCES KB R} 251 26. 20
3 PLANT SCIENCES T W) B 168 17.54
4 FORESTRY M 109 11. 38
5 SOIL SCIENCE + R 101 10. 54
6 AGRICULTURE MULTIDISCIPLINARY el £ 2B} 68 7.10
7 AGRONOMY VR 65 6.79
8 BIODIVERSITY CONSERVATION W) AR 54 5. 64
9 ENGINEERING ENVIRONMENTAL TRRIEE 54 5. 64
10 ENVIRONMENTAL STUDIES 78 R 54 5. 64

2.3 RXWER/MRSEIT
WA TAAE R/ X R T A K HAERY I8 3 ARG U SCEOR ik 2 10T 10 47 22/ 1 XY {5



% 34 HEE, F. LT WOS # CiteSpace ¥ B £ W #F 7  K 103

BT B (G 2). K 2 F Y Hoindex” AR RS HRE 8 — 1 EZE . WS ERZAE 0 HIEXD
MPEI TR L R EFOT . AR A E R U s BT RCR H-index #& IR E ABT I8 MUR 2
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BRL 117 Je A 90 Fa (9 A SCRCE: B BEHR . [R] I s T LAAE i, e SCRCEE W 19 [ 5K H-index AT
A—RE L BN P R K SR B R R 2 Y. (B2 B VEHY Heindex (6 R AERIZE 7 4. b [ R SCRCEE:
M H-index $8pRHE #0 FLECEE G - 0] RIHES b [ 75 5 A A9 Uk i 9F 5 nT RE AL 00 25 % J& 14 B B

R2 BEEYNHRXHERT 10 WER/MRELSEIT

HE44 5%/ b X RS BT it/ Y6 H-index SR /K
1 vy 143 14. 93 18 1679
2 0 ] 117 12. 21 28 2 491
3 PUPEAF 90 9. 40 25 2 486
4 % 89 9. 29 21 1 441
5 R F 74 7.72 19 1147
6 T =] 71 7.41 25 1846
7 EH 63 6.58 23 1588
8 i 61 6.37 16 660
9 S ERCY NSRS S 54 5. 64 14 633
10 IEwN 39 4.07 15 673

FFA B 5/ X ATt 958 100 58 16 059

2.4 HWWsit
MR GE R B . 958 i H A MY AI &6 SCH RRAE 364 Fh] Rl % ik b i R CSCRR AR e 2 19 10
AR UL 2R 3. 3% 10 AN T RPE S SCscE — 3k 247 5L 5B SC R0 25. 78 %, Hith, (ECOLOGICAL
ENGINEERING ){RESTORATION ECOLOGY)HI{REVISTA BRASILEIRA DE CIENCIA DO SOLO)
FISCHER 1 143,117,90 F. dl G A R P KRBT DRI, HEA T 10 9T, 7 6 X TE T 36
ERFEERY, 4 KB T RMEE.
F3 FIHBEEWILTHEHRET 10 B0 HRY 5T

TISCHR B Ll

He R 4 KFEFR
/5 /%

1 ECOLOGICAL ENGINEERING A TR 47 4.906  WEERLE SRS

2 RESTORATION ECOLOGY BT 34 3.549 HEERlEEASY
REVISTA BRASILEIRA DE CIENCIA DO I -

3 aore ' CIENCIA DO g . gy 32 3.310  AcHRIE

4 APPLIED VEGETATION SCIENCE N AE P B 2 29 3.027 BRI H5AESY
AGRICULTURE ECOSYSTEMS ENVIRON- , N

5  MENT ol B RG I ER 22 2.296  fRMFPE
ENVIRONMENTAL SCIENCE AND POL- N bR e e

6 LUTION RESEARCH B R 575 Ye ik 5% 21 2.192 KR 5ES

7 URBAN FORESTRY &. URBAN GREENING 35 A7 Al ik i1 4% 1k 19 1.983  RMBE

8  LANDSCAPE AND URBAN PLANNING 55 UL RT3k T RN R 17 1.775  HIERE A A

9  PESQUISA AGROPECUARIA BRASILEIRA B 75 4L BF 5% 14 1.461 MRl

10 POLISH JOURNAL OF ECOLOGY W22 A A 2RI 12 1.253 MRS5S
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A= HE W) W SE AL 4 43 A1 R0 A 0 T 38 2ok Xk A R ) A G 48 I AY K SCAE A i E BILAR 8 A 43 A T AR
. 2002—2020 4, AT 1 139 DML AR T K A AEEY ISR, K SCBCRE RS T 3 AIHLI 730 2 - $E
TE AN E B 22 BE (Acad Sci Czech Republic), 27 78 755 151 H Z B 58 #0> (Centre National de la Re-
cherche Scientifique) {44 55 2, 247 52 & 5 $E s Bl 2= BE A 1 W 52 i (Institute of Botany of the Czech Acade-
my of Sciences) HE44 55 3. & SCECER O 50 . EALRY HE 44 S5 i Y 2 & SCRCE 18 R Y A E R Be (Chi-
nese Acad Sci), {HESS 12 4. W LU b B 7R3 05 T i OF 588 2 3% 5 T HA E . 78 CiteSpace ', &8
T 28 A Institution, PEFERE— M RIYI R & SCiRAEATT 50 RBLAE . A= UL & 1F 3L LR 3 (& 2) . &) 2 o
71 AR B 37 BRI & SO BE . T R Z B E R RR U Z R B ER R, BIEXRRBZ ., &
2o

Citespace £ UM G VRIS th LA 5 81 127 A, 35 142 %%, NEL 2 el LUE 1 &S HLR ) ) & 1R
W BT EN . ATREDN S A AR AW RIS I AR TE R R K R i B B, v A 33 AW 58 s . (B A v 3
1 E B2 B (Acad Sci Czech Republic) , $ 50 [ F #% 28 /R # K2 (Charles Univ Prague) . $EFE R I A K WK
2 (Univ South Bohemia) . £ 7o A7 Bi#g 4= iy Bl 2% K 2% (Czech Univ Life Sci Prague) B S EWF T % R LMY
). M HX 4 DL R K SCRCER HEA LR 10 44 9 T LU R s R R R B AR A ) AR Y BIF T 5 T
HoAl = 2.

Univ Fed Lavras Lab Beijing Urban & Rural Ecol Environm

Beijing Forestry Univ

NR 5 g
INRa==<CNRS Tech Univ Berlin
Univ Estadual Maringa Univ Cordoba
AoAR (CSIC ) _
B G s Chinese Acad Sci {Univ Estadual Paulista
Jagiellonian Univ X
Agr Univ Krakow
Harper Adams Univ (‘ -
Cary Inst Ecosyst Studies ) Tech Univ Munich ha rIeS U niv P rag ue
Cent S Univ
Arizona State Univ .
Masaryk Univ
uhiv Bslaware NIV Minnesota ‘Acad’Sci Czech Republic
3" Fac Sci USB
Czech Univ Life Sci Prague
. . & 2.
Johns Hobkins Univ (Univ Ceske Budejovice

Univ Helsinki

\WUniv\South Bohemia

B2 2002—2020 % WOS A £ ALY 5 XM LA #

2.6 XERLBMEEST

R R] 2 SC T B0 B ARG o 3 A X R — SRR 5 ) G B IR R AT R AR 3R A BT, RE RS B X i A
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FIH CiteSpace #4770 #1HT , Ff Node Type W & H“Keyword”, B{HKE K T50, HuawEBRIAN, £
S A LR (&1 3). B 3 Ay AR R A, T UM S A U R 20, B E R REAR
)R [R), 7 0 P9 PR RS, 3R 12 S S 1) 7 12 B0 €0 %ot oy s ) ) 00 %) 00 0 v o 4k 1) 22 /0 10 I S e ) 2k
(2R AR, 3 2 i 224X 38 G ) [ Ay AH K R B 2% ).

LR 327 SN 1 519 SRE R AL  ER R S R . Hh 11 KRR, BERMAKERER
Fed, PR 0 B 8, BFEM/N, RRBIPEE ML, B TRIIE A BB A 0 1A AL .
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PR, S>0.7 RARRERAAGERMTE. B 3 Q=0.415 1, S=0.638 2, ATLAANE 3 H iy e i)
KR TE RIS 0 H A .

R R/MUERE R i & 0 SO B R, 2R 28 0 AW Z AR IR (biodiversity conservation) [ 5
FRNH 60, FRRIZEETAL T T 60 ZK3CHAE R 5 [8] BT O 4 i A 3R 8 0 02 ) BT M A o I B fE B O
AR R RS D B AR PR B o BN ERZE 7 P [l BTt 0. 879, A M R Btk I R IR 2K, R
Frp GRS BAR U E e . BA B R MG — 1 s 351 AT 18] B8 6% HI ok 40 b 28 26 vh g | SCRR A 2 i . I )
R4 AT B SO AR TR . NFE 4 T, SE 5T E) D 2014 4E R 2R 26 2 30T A2 5 4% Curban ecolo-
gy). 2012 4E Y S 4 JE FF (abandonment) |, 2014 R 5 P& E (phytoremediation) , 2012 4 HF S
6 4L M P HE (vascular flora) . 2013 4F AR 8 Kl AR R 4 (agroecsystem) , BB F HEERT, ZiEJLAEH
A AE Y B WE SRS DT 1]

7 green manure
6 vascular flora
1 sustainable agricultureeavy metal

e g ; anagement
N = mpac
oo anic matter ye =
Qu hele oy Ve 5 phytoremediation
8 agroecosystemﬁystem : ‘womhéOf’eSt \diversity
anJ"g

ynamics : 2 urban ecology
species richriess scap ﬁoscystem ghavitat
Sio

uccession

0 blodlversny conservatlon
3 disturbance”
4 abandonment

B3 2002—2020 FAAMMATR RE4EERENA

x4 BEEDXBRAREERE

R 5 T4 R ThaCA R PN Iv J5 1 -2 T[]/ 4
0 biodiversity conservation He W 2 RE R 60 0.773 2008
1 sustainable agriculture EE 34 48 0.763 2009
2 urban ecology WA 45 0. 697 2014
3 disturbance Tt 44 0.776 2009
4 abandonment & F 28 0. 745 2012
5 phytoremediation HYBE 27 0. 864 2014
6 vascular flora EE b e 27 0.715 2012
7 green manure £ 3t 24 0. 879 2008
8 agroecsystem R EBRSE 22 0. 808 2013

MBS SR/ BEPERT 20 D1 3 TR (B 5). WNFE 5 PRI LIE ), R “vegetation (FE#%) ”
“restoration (PR 22 ) & Tk M 4% B35 A9 35 A B R IO AN S B0, U B “vegetation (A 8 ) 7 Al “ restoration
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PR 7 1) H BRAR AR & 21 ST BT 58 1 R T AR S, “spontaneous succession( 2R ) ”“ conservation
(PR 7 habitat (W B H1) 73X 3 A SCHE TR AY 15 U BLAE Gy 4L T 2008 B 2009 4, ZHEA 1T 20 I E] 4 0y 5
JE Y U B I B DG B IR A T T A R I B ST AL

£5 BEEYTAIEEE 20 HXEA

WA T s [ o 1] SR
210 0. 05 2002 vegetation ik
186 0.03 2002 restoration R
117 0.07 2008 spontaneous succession ER/iE=
114 0. 04 2007 diversity 2R
102 0. 04 2007 biodiversity Y 2R
84 0.11 2004 soil 11
74 0.07 2003 succession R
72 0.1 2003 plant ik}
72 0. 04 2004 community it X
70 0.06 2003 management (=gt
61 0.09 2006 forest PEN
61 0. 04 2009 conservation i
59 0.08 2006 dynamics BIPIES
59 0. 05 2003 pattern 1 =
47 0.08 2002 species richness YR
16 0.02 2008 habitat 55 4
43 0.03 2006 landscape oL
41 0.12 2004 growth 2RI
39 0.12 2002 system EX2
39 0.11 2006 nitrogen A

2.7 KRBRRIMOM

T A O ) 58 343 AT T LA B A SR %) AT T R R B A HEAT UM R 2R G B 1) 5 LA G B 1]
PRATAS A H il b, A DG B R) B CER 0 4 4K R g PRSI 3 28 R TR 5 N ) A DG IR A 3 R
R TG BRI

A 4 J& 2002—2020 4F B A MW AH 5 SCRkHE A 7T 20 1) s TR R B, NI 4 tha] LR, EHEA BT
20 158 B 5 g 1) 1 Bl B 5 1) J2& “restoration (PR &) 7 “regeneration (PR ) 7 growth () 7. Ui B A Y 7
BIF 5% 400 399 58 46 1) S8 VR X JLAD 7 B AF SR, “calcareous grassland (f7 K% 5 ) 7 “mine () 7 “growth (4 ) ”
“system (& 45 )”“spontaneous vegetation( H M) ”“human disturbed habitat ( AZEF#) 73X 6 4~ I i
(9 58 B [H] kR 3k 5 4F, 156 B 7 0 2 18] X 3 JLAS J7 T 0 0 58 2 7 22 19 A . “dynamics (3 J) %%)” “ habitat
(H )2, b)) ”“ spontaneous vegetation( H A0 Y)) 7 “ growth (A ) 7 “system ( R 48) " “biodiversity conservation
(EWZHEPE) 73X 6 A SR () 2 SR B ¥l ok 1 4, RUIAERLIBIE], 5 2 024 5 000 T B A A Y 1 X 28 5
M RFSE. “land( +#1) 7 “biodiversity conservation (¥ ZFEPE{RP7) 7 “habitat (fi B #1) ”“ functional trait
(INREHRHE) " #2305 AF R Y B0 A9 S B Ta) , 158 WY 33X 6 5 D 1A 30 41 R 11 A AEL 40 T ) A0 9 I T AR AL
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N us ) & B

E3 gRLE el Sl 2002—20204
restoration 2002 3.4447 2002 2005 —
regeneration 2002 33796 2003 2005 —
growth 2002 43360 2004 2009 ——
system 2002 4.0590 2006 2011 —
dynamics 2002 4.890 3 2006 2009 S
carbon 2002 3.1026 2006 2007 —
succession 2002 3.989 8 2007 2009 —
human disturbed habitat 2002 3.750 4 2008 2013 —
calcareous grassland 2002 34391 2008 2015 ——
mine 2002 2.998 0 2008 2013 ——
response 2002 375717 2009 2011 —
decomposition 2002 3.7919 2011 2013 S
microbial bioma 2002 3.6847 2011 2014 P
area 2002 3.053 1 2012 2015 —
phytoremediation 2002 3.7615 2014 2015 A
spontaneous vegetation 2002 4599 6 2014 2018 —
land 2002 3.0137 2015 2016 S—
biodiversity conservation 2002 4.0453 2016 2017 —
habitat 2002 47254 2016 2017 —
functional trait 2002 3.8955 2016 2018 —

B 4 2002—2020 FH LT 2089 A A MY 2R EINEE

3 GRSt

AAFFEF] A CiteSpace B AT 2002—2020 4 Web of Science £ i & = W) H A= ¥ 9 19 AH & SCik gk 4711+
TGS FIGEAT. X 8 AR R O SCHR 1 K SCEGR AR AR . R SCERIZE . RS L FEE L BRI . R
Y. SQ B M A OC B IR S I AE R AT T AT RAL B, A5 LUT SR

1) 2002—2020 4F H AL AE W) Y & SCECR 0K 2 IEh BT H, bz 6 48 &k SCRUR AR SC
Y 46. 9%, ATLUE B ALY 00 BF 5T PR RN A7 FE LR B IEAE AN IBT T, AR IREERLAE L AR 2
5 WOS HAEMY X R BBV 3 A& CEMEA. AERMYIA IS XL CRRZM 3 A E R0 &E
PO FESE A PGPS, E Y A& SCi R Heindex 48 br HE 2 #0 LU BCHE 5 . AT AR o (= 75 3 A= 0 9 450880 1 A 52
Al REAL T 40 4 & BB BE. (ECOLOGICAL ENGINEERING )¢ RESTORATION ECOLOGY )¢ REVIS-
TA BRASILEIRA DE CIENCIA DO SOLO)J& T# A A AP A I IR 2 19 3 AT, k3R H A YA
WEZ M 3 AL 5> )2 58 78 2 Fn [ Bl 2% BE (Acad Sci Czech Republic) . 32 [ E Z Bl 2£ 4158 H.0 (Centre
National de la Recherche Scientifique) FlHE 5 F} 2 B A5 ) 4 5% FF (Institute of Botany of the Czech Academy
of Sciences). {HJ& i [E HE 44 S A IO ALI 2 HELESS 12 44 /9 vh B B2 Bt (Chinese Acad Sci), 7 LU i [EH 1E
X5 T AT IR RV G T A E S, Rt J5 2k B OC T B AR AR 0 BIF ST R A R Y K SR A TE] AT R X
W 5 T B SRR
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2) MBI AT s /NGB A ol LA S B A O B 1) 2 “ vegetation (FH #) ” “ restoration (&
&) 7“regeneration(FEA42) " “growth (A= K) 7 4, UL B B AE 48 9 76 B 53 #0399 5046 1) € v 53X JL AN O T B F 5%
“calcareous grassland (f1 K PEH JF) 7 “mine (F) " “growth (4E ) 7" “system ( R 48 ) 7 “spontaneous vegetation
(A AEAEY) ”“human disturbed habitat (A\ZETH8) 73X 6 4> 5 H ] 1Y 5 I [A) 24 5 5 4F 18 BT 7 i 389 ) o)

X LA 5 T R F 5T R R L ) 8. “dynamics (8 F1 %) " “habitat (1§ B #1) ”“spontaneous vegetation( H 4 14
Y7 “growth(A K ) 7 “system (R4 ) ”“biodiversity conservation(AY ZREPEE ) 7 X 6 4~ 3 5 1a8] 1Y 2 I 58
JEY T A4, RUIEMBIN, E2 M EE G T B AW AE X I MR AT 5. “land (131 7 biodiversity
conservation (4= ¥ Z BEPE - 7 “ habitat (S 1) ”“ functional trait (S AEHF M) 7 #RIE T 5 4F 0 8 LAY %
PLAR) i B3 26 5 T AR AR R AR AR YR B AE ST RTTE F AR R PR, RSk T L OCT B AR R 4R Y O A
WEFE AT X LA F BE U, DAAS 30 BRI R

3) MR LI K R A . A 2R (biodiversity conservation) . ] 4L &l (sustainable ag-
riculture) M A2 557 Curban ecology) J& K/NHEA R 3 Y. P IR 2E 0 (R Z AL R I (biodiversity
conservation) i-F- 25 5| FHIF[R] S 2008 4. Bl 25 i kAR Ak b s 3Tl o 9 19K AR B AN W 2D o (] g 3k ol
Pel BRAE N BT s AR AN S 80— Sl b i AR ) 2 AR 32 3 AR RS2 . I A R £ IR £
T, e A X S AR ) B VR T DAE AR N A R B AR T B IR TR R, R AN Iy,
BEINI T A S Z M. Madre F 48 X5 B 1Y 115 A&k 602 TUEAT H A A2, LRI 176 R R4S MY
Horb 86 Y002 & LW Fh. M8 R B0 SR 0] LATE SR T b R KRS A & Jo ¢ €0 Jo2 TOU s 30k W5 AR 0 T AR W) 2 A A v 4%
—EMER. WAMZRE T B AR Z X T ARKE R 7RG HAESHCE"", WA Baasch A Y —
A9 ARSI, PEAG T E AT DX AR R B 3 s R O G T R R A RE A ARO[

K 1 Al Fr2 Rl (sustainable agriculture) B-F-215| B[R] 2 2009 4F. 7R RE PRI L2 S +
HEAROCH BRI, LIRS . T R A L . P R R T SCBRJE Bochet E NN A

T3 B SR A AR R R 2K ot ) S W IE T RIS A R R IR R T 45 B R B L A M s A . A XS
TSR F b RT I K R 455 S I 1) e IR i A ) A S B R e A B E e ) — DR K
Bonthoux S % 78 3¢ T it b 4] 41 35 3 117 25 9 22 W M 19 £ 08 SR v 4 1 58 iR Bl SO HL A B A A g CRD
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