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Abstract
ysis tool CiteSpace was used to analyzed the liferatures on natural regeneration of forest ecosystem vegetation from 2000 to 2021 based on the
two databases of Web of Science and CNKI. [ Result]The number of publications in this field fluctuated upward over the years, with the United
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[ Objective ] To provide a reference basis for future forest ecosystem restoration and management.|[ Method ] A visual literature anal-

States, Brazil and Canada ranking among the top in the world and maintaining close cooperation with the international community. The number
of domestic publications was much lower than those of foreign countries, with a slow growth trend, a late start of related research and a weak
international influence, thus there was an obvious gap compared with countries rich in forest resources. Foreign research teams were leading the
development of the field formed by core authors, such as ZHU J J, KAREN D H, DANIEL C D and so on. Domestic research institutes were
mainly engaged in internal team cooperation. Ecological journals were an important platform for displaying academic achievements in this re-
search field. The journal of Forest Ecology and Management contained the most relevant literature, and the domestic core journal Chinese Jour-
nal of Ecology had the largest number of articles. At present, global researches on the influencing factors of natural regeneration of forest vegeta-
tion were mostly distributed in light or gap dynamics, seed bank or seed rain, fire, water, human disturbance and so on. Exploring the influen-
cing mechanisms of forest gaps, soils, fire and seed germination had been a hot research topic in recent decades. [ Conclusion]The problems
of extreme summer droughts caused by climate warming and barriers to vegetation regeneration caused by unreasonable land use were emerging
research frontiers worldwide in this field.
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A B e P O R 1) 2 growth ™ (518 ¥K) , LK & DG B 1A] © re-
generation” (475 YK ) , “forest” il “ natural regeneration” 43 %]
TR 434 1 349 YR, iX S S OCHER HR S AE 5 AR TR Y S
AT o 2001 4F LS H AL 55 1 B ] 5 diversi-
ty” WS T T YR 2R R S BT RRAR R S A
KIS A

HRAE CNKIT 4t 22 il 1) 5C B i) S 2 i X1 (181 5)
ModularityQ=0.881 9(>0.3), Mean Silhouette S = 0.967 8
(>0.7) AR REGH AT 5, 50 LB, 1R Py 5 BESE) H)
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FER L, I Z AAFAEL R I 2257 0 (03X 4 EBTFE A
A O AEITR R R L PR 1) SRS MR 5 (RIS 5l
28.27) B K JERT RRF Y TAE MO AR 53 Bl B
AN WA, LI#3 b1 B A #50c Z2REIE D SCHE Tl R4 T 1Y
WP B A IZ B Y FE ZE AT 1), HErh#3 1 A 2R

Ho 5 WOS A[F] A , CNKT i 4 5 i il B 1) 28 A e ] f
(%3), BRI A pBUE B H . BROCHE W [ 98 S8 B
X AR U R A1, [ 2 B AN 4 P E R T AR A
SRGUCH SR A B EY SRR Z AR B i
HNBEAE I (] HERS AR Bl = F 77 b o i
ST S, 15 JRICE A — 2L, se U 1A [R] i
[F1) B3 PAY ] P 2738 o S ST AT 72 18 S B A o

F3 EFEXMARFHXER

Table 3 High frequency keywords of global related research

LGS PSiat AEfy R
Database Keywords Year Frequency // Ik

WOS growth 2000 518
regeneration 2000 475
forest 2000 434

natural regeneration 2000 349
dynamics 2000 347
vegetation 2000 257
pattern 2000 256
diversity 2001 248

tree 2000 234
establishment 2000 228
recruitment 2000 202
restoration 2000 188
seedling 2000 178
dispersal 2000 176

rain forest 2000 175

fire 2000 165
disturbance 2000 162
management 2000 161
survival 2000 142
succession 2000 139
CNKI EE/EE) 2003 47
i 2005 16

Fh T8 & 2010 11
RIRTH 2003 9
R 2004 9
BEIE S5 2008 8
A 2004 8
P 2012 7

[a] 1% 2009 7
TEREIR L 2003 6
BRI 2000 6
FELEHY 2005 6
TR 2012 5
HEEH ¥ 2009 5
URITYAZ 2006 4
BB 2007 4

Jehf 2008 3

5 2006 3

A1 e 2007 3

TR 2008 3

2.4.3 SERianl AL A, A CiteSpace HFF A 58 K
AR RV 25 G ARI 4 I ) 317, T LK A2 Al 8 g 1 58 2 1)
AR 18 S B HH A ke , R EE )31 1) 22 Bl Hoke i o
SERMOBFFERTIT ™ o 58 BIA 0 5 B 35 A 5, RE AR 6 1%
I 6 B P9 1) 5 R 9 B 25 R R T A 40 3 WOS i I
1 CNKIT i e A7 [7) SOl 5 0 B T K A inl HEBR )5
JE#& Burstness H1f) Minimum Duration ( f /M5 2258 BLAED)
{0 2, 3553 305 r [0, 11464 1.0.0.3 DR UEAT — & ¥l
MIGEBLIA] o 43RSt S BR) 35 1 34 A, e Je EFE R 20 4
2l s B (1 6) .

7 WOS Hdli 2 (1] 6a) Hhig 26 IR R “ recovery”
“deciduous forest” “ coniferous forest” , ZE B [A] 445 T 12 4F
ZK UL E SR AR 25 R GERE IR S 0 S 3 SRR 1Y
WEIFER RIS Z B PR ORI bR, PPAAE 8 F AR BE T
9T I WL B T AT RS AR R B A % JB7 . 53 40 boreal
forest” ()22 IG5 /57 i R , FRBAIL Jr R o
HOIRBLAZ B [ Sh 27 35 s 1 O TE BE . 1] 2000 4F, 245 Ay F4
S “rain” “tropical rain forest” “seed” , X2 T FIR =K
LA IR AR A, KK SRy i U | 7K G B o8 T ko
G v A N S A B xS SR IS (B U RO N
Y A G Y BT R 2R 5225 3R i (2, DL T X
HLIX B SR BB T 1Y . 2018 4E LIS, “ climate change”
“land use” “drought” “ naturalregeneration” 23] i 43X — B} 9]
IR IFRELE 22 4>, Horh® climate change” 58 S5t Ji #5151
IKF) 15.80, (K T 7E 2 A8 B MBS B AR BIIR AL ER R A B
PR I 1 A R A IR IS e B AR AE AL R
THEAE AL AR ) AS [ AE B ST 10 2 22, A RIS R
TE T EA S KR JO0T DX = 19 A M B S Bt , 52 )
Bt A TR o AT IR, 6 58 B P 33 1 4 T 45 SR
ARSI TR S

M\ CNKT ST 28 R 1A A (18] 6b) | BEA IR [H] 4R
CLLRAT S ILARBRY “ RhFf AR AR 2SR AL PRI Ak
(S Ss B S il N TR RS P & L T2 -l 1 o i I S P/
B3 AR S R I A F) 2.00 UL b, A0 2.91.2.44
2.78, IS E ST AN A . ZLKA (Pinus koraiensis ) 114
A E G L R ST A N G R N E /U R S
ST BUNER  SER N RV EARVNIER/NCLE W S ki 4 1)
A A A R A 20002005 4R 2% R 1 BT 5T 4R R
2006—2014 4, 2= 5 P BA 2 3R 1% 22 5 S AR AN [w) (] 4K
N5 B X 1L 2R Mk ( Quercus wutaishanica ) R4 18 &)y B
AR S 2 ML A S i AR T ARART Bl
R AT ORI R BB F T A, Horh “ AL ARAR” 2 B
TR T A . R AR NS AR E AR B R
AR E B T, S BTG 9 4R & E b A
TR AR R S 2 ST I RS 22— U 2 3]
T 2020 A Sk — B ) EE B SR T Y . B B S B I
TR FEEL BN IAE ) JE IO - BETE 25407 R A 52 1)
HF" “URITIEAZ (Abies faxoniana)” “ TUAAIHT” , A4 I8,
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Fig.4 Keywords clustering time zone diagram( WOS)
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a

Top 20 Keywords with the Strongest Citation Bursts

Keywords 2000 - 2021

recovery 2000

Year Strength Begin End
8.022000 2011

deciduous forest 2000 5.85 2000 2011

coniferous forest 2000 5.54 2000 2011

boreal forest 2000 9.14 2003 2014

density 2000 7.48 2003 2008

white tailed deer 2000 7.04 2006 2008

shade tolerance 2000 5.86 2006 2008 —

rain 2000 7.652009 2017

tropical rain forest 2000 7.392009 2014
seed 2000 6.49 2009 2014
variability 2000 5432012 2014
scots pine 2000 6.9 2015 2020
fagus sylvatical. 2000 6.67 2015 2017
facilitation 2000 6.192015 2017

temperate forest 2000 6.19 2015 2017 —

climate change 2000  15.08 2018 2021

land use 2000 8.77 2018 2021
drought 2000 7.052018 2021
naturalregeneration 2000 6322018 2021
picea aby 2000 6.322018 2021 —

T :a 2 WOS Budfn % ;b 2 CNKIEa
Note:a was WOS database ;b was CNKI database.

b
Top 20 Keywords with the Strongest Citation Bursts

Keywords Year Strength Begin End 2000 - 2021

FAE/N 2000 1.21 2000 2005
iTFREE 2000 1.67 2006 2014
MFiEgk 2000 2.912009 2014
Btk 2000 2442009 2014
475IE 2000 1.952009 2011
RS 2000 1.942009 2014
HE 2000 1.57 2009 2011
ELigt 2000 1.282009 2011
+TigME 2000 1.24 2009 2011 M
EimER, 2000 1.242009 2011
MFm 2000 1.522012 2020
EEE 2000 1.392012 2017
B#AEH 2000 2782015 2017
ByELH 2000 1.92015 2020
FRER 2000 1342015 2017
[ 2000 1.292015 2021
®ImEF 2000 1.292015 2021
ARILES 2000 1.252015 2017

1.222015 2020
1.652018 2021

IR T2 2000
TiARAHT 2000

6 IRIEXTFR K EIRRIMEL

Fig.6 Global related research keyword emergence diagram
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