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Abstract; Lianas are one of the components in maintaining forest diversity. The over-increase of lianas in tropical and
subtropical forests, especially in secondary forests is threatening the restoration and healthy development of forests. Few
domestic researches make a comprehensive evaluation on the mechanism of the over-increase of lianas and negative
effects on forests. In this paper, we reviewed and summarized the related researches on mechanisms and ecological
consequences of the over-increase of lianas both at home and abroad. Based on the relevant studies we hold the opinions:
(1) The increase of lianas can be corelated with drought severity, elevated atmospheric CO,, increased natural
disturbance (gaps) and forest fragments. Lianas possess the advantages of rapid growth, strong reproductive capacity and
phenotypic plasticity, and high resource use efficiency under the altered environment. Thus, the favorable environment
and inherent advantages can contribute to the increase of lianas. (2) Lianas compete with trees by means of shading
stress, resource competition and mechanical loading, abrasion, and strangulation, which all may increase the mortality
of trees. (3) The over-increase of lianas can negatively affect the tree growth, reproduction, and survival ; at community
level, lianas can alter tree community composition and decrease community diversity; at ecosystem level, lianas can
ramify forest ecosystem function by decreasing carbon storage and altering carbon, nutrient, and water cycling.
Therefore, we recommend that future studies should be aimed at the correlations between population dynamic changes of
liana species and environmental changes, the effect of forest disturbance on the growth of lianas, responses of lianas to
the environmental changes and the adaption mechanisms, comprehensive evaluation on the ecological consequences of
the increase of lianas by means of long-term dynamic monitoring plots and controlling experiments. It is also essential to
find appropriate management and control strategies of the over-increase of lianas so as to provide reference for forest
management and forest ecological restoration.
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7k JEAS (lianas ) 2 AN GE LM B A7 o 3 2R
S BB A B AT AR K DR S HE 5 AR AH
HA B R 8K BE A1 42 L ( Schnitzer & Bongers,
2002) o AT AR AR AR I 1 H DL 4H 43, RERE I
SEA FN D) BE 19 4E 38 B AT — % W VE M (Schnitzer &
Bongers, 2002) , AT, #3221/ &E LA, K
o FeE A B T 3 49 2 R A B o R, 8 R
AR BEVE ST B — AL WD 2R T R, ™
=AU *ﬂiﬁ‘fki * 2 4t I BE ( Schnitzer & Bongers,
2011) o X—[FC SIS T b= 8w OCTE
] A 3 5 B DG 3 ) R T e A B8 3 K S
HC AR B e, 7E K BT A 1Y 43 A A% JR) (Schnitzer,
2005) E & 3174 (Addo-Fordjour et al., 2021) Wil
J71% (van der Heijden et al., 2022) -5 09K &R
2015) AT A G P BL S A 2
% Wi ( Schnitzer & Bongers, 2011; de Azevedo
Amorim et al., 2018; Marshall et al., 2020; Reis et
al., 2020; Meunier et al., 2021a) & J5 HAS T 5 £
E“Fn I A2 %zaé&wﬂvkﬁﬁ%%ﬂﬁy# P (Hu
et al., 2010; azikﬁ:ff 2014) ZHME ( BE WL,
2008)%1]93 fiE (5K BH A%, 2007 ) 55 BUR AT
Hﬂ?ﬁ%ﬁ#ﬁ*ﬂﬁﬁﬂ'ﬂ PRIXE , PRt FEAR 22 1 A 5 40
TP 20X — R R AR TG BUAR ) . SEPR 1R
JOT TR AR B i ok M A I G 7R R [ R T AR 2 AR AR
JEHRAER AR N B B, 0, 78— 28 5 SR )

(Leonor et al.,

PCULEAR N, A B AR 8 20 i B U =, ™
FERHAT T AR, PR DX SEAT B S 1 AR R
AT EIEEE (F 1),

FURT [ P 5 T A Jo ke A ok 2R MR ) B F 52
WED KA (1980) BRI AGE TN T AR SZ Bk
ENik7iNyor 9 80 R EE T P S EI PN
r“-lifszﬁ%(zom)%ﬁ?ﬁﬁ%ﬁfﬂ“ﬁ%

A ARG ; AR IR AE (2009 ) X Fh AR FT i A<
FA) 5 ) 33E £ 7 T,EJZISEI’JV?fEO WE 5, 15 % 2F & Bl gk

Tﬂtﬁ%%ztxhﬂdi%ﬁﬁﬁ P T Vi 445 A8 B B
2 (B E MRS 2011 ; F S0 AR %5, 2020) K BT
A GRS FR (Rl 5 55,2021 ) BB PEIR L
(Chen et al., 2021) &7 m AT THF5E, K, &
AEN ﬁﬂim A W58 XF BRAROR T A 3 2 1 B
% R ALH 5 R SR AT AR,
SRy 3| S ] P 2 N AR RO B J AR o 4 K R
G B S AR SCER G R N AN Y i,
o AT A BT A Ao B G K AL R, T 4 3R R T e
Zii*kﬂﬁ{*kfi AN, B BT R 1, LA
99 R AR Joe e A s R ) B A B AR AR LB 1Y
il Pt 2 2%

1 ARBEAKELEEK

ARIFHEA BAT YERS AR B Z A1 (Schnitzer &
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Bongers, 2002) AT AHMAESIEE ( K 5] fH
45,2009 ;X475 % ,2021) o[BI AE 0 R AAEY), K
T A RE SR AR 2 sh Wy i A= 55 Al JE | MO H B
YK (Adams et al., 2016, 2019; Odell et al.,
2019) . SR, 5 A 5T e A< FR A L A9 8 i1 i 57 1
{H, AR 5T A AE AR AR e 8RR A 4 e A8 Sy 47 1
VEHT, JC AR U A AR R B Ak AR AR | A JB 7 A 4
S (18 J3E KK BEL A AR AR 5 58T ( Marshall et
al., 2020) , H T4 5 BF 55 09 28 Ak S 350K it i A
AHRT B 26 0T B i A, IR 45 Y R B R 58
T I TS 0], A SOPR SRy A J5 e A B e R A
A PR A AR BT e A IE 1

ARBTEARE KR BIE NN 2 (B |
WA AR AR | B RN 28 I A 5 TR B AR B A T
Hahn ( Wright et al., 2004; Ingwell et al., 2010;
Laurance et al., 2014 ; Wright et al., 2015) . Phillips
25 (2002a) TR BRI T AR BT A3 I 4
LG TS 4 A XY 47 SRR AL A
IR BT A (B 8 Ak, B 20 4R [R] R BYAR BT
AR (DBH =10 cm ) AH X W7 17 AR AH X 22 B R A
FET- RS G, s, AR 25T AT AR LAY
g, 7 Je B R — A28 7 ad KRR G b 34
K, 2005—2014 4F ] 22 €A P () FP AL HY 49 F
Wz 61 Fh B 448 ~1 152 hm* B4 % 1 712~4 492
hm*( Uwalaka & Muoghalu, 2017) ; #&H7 25 MK A 5 i
At AT BTN, 7E 1967—2007 45 ] [ 3 H AR AR AR
TIEAREA H BB SR B8 0 T 3 39% ( Perring et
al., 2020) . ESRWA IR S A [F] (Smith et
al., 2017; Bongers et al., 2020; Umafia et al.,
2020) ,{H Z2 B0 58 N A S5 e A 1 B0 5 3 4
e, e E R B B DX AR 22 A AR R
FHEAACFNE B S04 Tz, WHAGHT BROPR Y 4 B e
( Merremia boisiana) ( EAAINEE,2009) |V HAHF FF AR
HIE4 B ( Uncaria rhynchophylla) % ( Pueraria lobata)
SELEMRNIE O T AR 55, J™ F 5200 1 >4 M AR AR Y
ML (B 1) .

2 KRR I E K B9 AL

6 Z BTN A S5 T A AE BR PR ¥ Th L34 5
R85 AR RIS AR A A O, 2N F O 2Bk
AR AL AR T IR T2 1) AR AR BR A S5
NI B AR AR AR AL R AR AL (1B 2) o AR
R AN R PR A5 20 T Al 81 R R 7, AR B 2 A
FAT R A R LA A S B

2.1 TR mE

AW R WA T e AR &= 3 A8 5 KRR K=
MZER BV, KBEAN 2  FEMAEY)
et P4 it AR T 0 A N 1 o ek D BT
ELRRBE A ) D 5 R Y E‘Jiﬂé{%ﬁ‘ﬁiﬂﬂ( Schnitzer,
2005; Swaine & Grace, 2007) , 40, ¢ M & &2
RPN, A J5T 1 A 5% B R = 5 ) 88 %o | A X 387
T 5K (Parolari et al., 2020)

TET R BRI R B A AR TE A K A4
PRAET N BACH . BIF9E R IR o e AR 7R T 2= 1Y
KB AL 2 4, MESFEREEL 7T
(Schnitzer & van der Heijden, 2019) , KJF A 22
MiE7E 5 2= K T Z (van der Heijden et al.,
2019) o MR D I R BT R A 40 Y A
HE T AR (Umaiia et al., 2019) . AN, ZET R4
P AR BT e A K 43 R0 | K 803 R T 3R
HOR M 24 T A (Cai et al., 2009; Zhu & Cao,
2009; Medina-Vega et al., 2021a, b) . {0, #F i
T TR PR AR AE 7K T 2 4 TR 7K B3 22 [] B A AU A
PR AR BT A AN, B0 1Y T /K ROR M %
AE ST B o B A A AR BT 52 (van der Sande et
al., 2019) .

TET TR AR BB AS 25 14 11380 28 9Lt i
(AT SRR WP, TR TR R BB AS LU AR LA
TR B R I T RE T, 3k Al AR T S A BR
B H A K G # ( Maréchaux et al., 2017),
Smith-Martin 55 (2019 A& B 7E 5 25 7547V 1% RE {47
AT A2 R AR ) S R TR JB R AR O AR A
Ak 3K R UITE T 5 25 TN AR S5 e A LA T 5 Y 3
RS WeAh R EAS BA IR RYEE R 45,
AT SR B AROE S

AR UREAS MR 22 A T 5 25 52 A% HL B AT 00 1Y it
e BE J1, A £ EE & BE K 10 m ¥ ( Restom &
Nepstad, 2004 ) , AJ P\ Y J&] 528 4k F1) AN [6] 28 5 1Y)
KA, B ROEE T W8 (Chen et al., 2015)
i = O =) 1D/ A NI % N 9B N . |
15 R AR 1Y P e w] 5 B0H AR F RN A X E i 1Y
K,

2.2 K5 CO,iREE M

gk IR A CO, MR BE 2 AR 5T i A 15 K 11
WTERER . KA CO, MR EE /Y3 A R T K BT e A
4 K ( Granados & Korner, 2002), 24 CO, ¥k J&
BEh AT A W A (Hedera helix) A K
FERIA ) i K B2 T AL 60% (Zotz et al.,
2006) . CO, MG S 5ot e B T AR PROR o1 ik
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Fig. 1 Liana Uncaria rhynchophylla blanketing trees in Guanshan National Nature Reserve, Jiangxi Province

KB HE ( Toxicodendron radicans) W 4 K R 6
B KGRI 3 R T IEH KA CO, %4
T HPIRZS ( Mohan et al., 2006) . 3 H , A A
X CO,BE iy i B AR A B Jin 182 ( Belote et al.
2004) . AJTHEAS E A B i 2K L R RIG Y i
BT T FRRS AR 3 X C O, WSO 2 L
P A HE B ##( Zhu & Cao, 2010)
2.3 BATH

KE KRB ARIET- 55 B R (MRE) T 5
PRAEARN AR BB A B, Gl IE LT, AR
R A 22 R F BE 34 W 3 T AR AR B b A
( Schnitzer & Carson, 2001) , —J5 I , PR 77 +
FEIR OCREGR A RAEBMKE , WA T EA
AR T RAFRYHEE, 5 — T, R 2 K ik
ARAEARE N EA A AP R BE5 ) 9 AR
T TR B SRR SR AR, R BT R A T
KARGTE 72 U T 25 00 Pl 2B R i 2R
(Putz, 1984) . BRidxt Fh 8 & ok 3847 08 0k 2
Hh R HEAS AE MR B P A AT AT TP TR A AR
SEHL T ZE )R ZE AN B b T R BT Rk 1) T b B &
SIE4"HB0 A 17T AR (1 A PR 5 2 A 38 i ( Schinitzer et al.
2021) , BLAbh, BIAE 22 M ORFEIPE T, IR 2 K

TABELERZEARPEAENMAEAMEXES (5IBRER,2019)

B JH A AL, B % 3 Aok T A AR i B I B MO 2
e 75 A S5 T A 248 %o B X 85 A T 1S 4K (Rocha et
al., 2020) ,
2.4 FIRRERERL

AR e AR 55 R T4 AR R AL IR
A Ak, 25 T BR3P Y R B R A K
ARMBREAL S, AR PRI B 2245 T 1, LR, Ot
HESE I MR IR /DN | 3 28 25 AR 0 A R T R S5 e A 1
BEEFIP A K, PRI, 7R AR S A F YR A AROK BT
TEAS 1 A A< R AR B R R B B 2 ((Ladwig &
Meiners, 2010; Roeder et al., 2019) , Jf H #k 2t Hh
AR5 A 1 = J3E P B fiff L R T AR (Londre &
Schnitzer, 2006, Magnago et al., 2017; Campbell et
al., 2018) . FRMBE % Akt Sy A T i A e R AR
B3 TSR ANTERL ZE IR BU AR AR A BT T AR, A BT
TR A IR e W A X 22 32 988 Y BT R R 58 3
7.5% , Wi i FRBG 4R 5 18 60% ( Yorke et al., 2013)

3 AKAREREMANE ST X

3.1 E 5 RiE
ATTEAME B 25 B 0S54 B 2 E R AR 1Y
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Fig. 2 Mechanisms and ecological consequences of the over-increase of lianas

B g, DR T AL HE 1 O R RT AR AR IR D A
VEHISZBE, 25 M52 e B R 0 A KRR, ™ I AT
BREARTET: (B 3) o AT A TEMGE 2T i
a1 N 9 A N SR T N R s L 5T
TE U5 B P T AR, R JBT 7 A 0 4 5 1 ™ i 7
fdA AR FE T3 T 100% ( Ingwell et al., 2010) ;
KRBT A AR BT PN B OR T B & R BE T 46%
( Schnitzer & Carson, 2010) , A 5B A - 19 9
WHE K IBLZFEEL2FEE S (Puz & Windsor,
1987) , WA RO BT B [ AR T 40 B A5 A8 3 58 2 190G
TR A
32 RERS

BEUR I G 25 0 A BT A 5 A AR 1Y 38 4 5 1K
TAXPCRR K Ay R 53 S IR AR AE AN Y B
( Meunier et al., 2021b) . 7F & 5 A Bk A 5, B
A BB T WU R B T 60% ( Leonor et al.,
2015) . TEW BiFR45r SRy a4eh i S 1554
L7 LR 5 A Y 55 B SR ZU . Tobin 4% (2012)
TG 2R A A P Y T8 23 A 008 o A 5 38
T2y 8% , XA A 0V B IF RS e B A
AR JE JE AR ATy ) R A A i AR R
XoF BRI e 2 B 2L ST A g R B R A I B S A

fo [] 4k 2 22O BE W e AR RCR Y TR
(Cai et al., 2009; Asner & Martin, 2012) , H AR
BEAR M & K35 (Collins et al., 2016), flan, 24+
BEFR A Em  AR J5T e A i T AR LG RO RE O
EE T K (Cai et al., 2008; Pasquini et al.,
2015),
33NMHENERG

R AS ZE € 2 25 B A R AILWR S ) 55 458 45
(Vleut & Pérez-Salicrup, 2005) , R J5i i A8 76 W 76
TE R T R 55, 20 el s ol L R A9 28 o, ol R Y
SRR 5 T T, B RS AN 2 W A — SR TR AR
XA T %) 2 58 AT S SO L | TR 3G 0B AR S
W R H XU, 5 e A AR K 4 R R ) s

A EUATET (83)
4 ORFRRA T K WA S KB

4.1 HREMAREREE
MRk E, R AR K BT =
ANITHBAE AR AR E T, (1) AR A B IEH
K . Finlayson 55 (2022) #ff 5% 32 B K i A &
AR A A B FR AR 156% 5 KA R (2019) K B
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A, BIBETERS AR S 1 (97 16 B 3K 90% ; B. A A XM AR 25+ (1 48 28 5 BUR A SE T,

A. Liana Uncaria rhynchophylla climbing up to the tree crowns of Cunninghamia lanceolata with a coverage up to 90% ; B. Lianas causing tree

death by twining tree stem.

3 KARBASKANZESEAN

Fig. 3 Ways of lianas competing with trees

12 AR R Tt e A 22 € Ji5 3% 4 A% 1) A A 0 i b T
BUA K 43 5 B AR 29% A1 40% ., (2) 35 hnA A 14
FET-AR ARV E st I T AR, A AR o e A 2
€ J5 %6 T2 F 3 T 2 f%5 £ ( Phillips et al.,
2005) . (3) BEARBI A 25 52 g St i, 7R A
R R R 235 S A 5 K T R A Y o B A W 3 AR
FHE ( Nabe-Nielsen et al., 2009) , A J5i i A fifi 1%
R AL L= TR T 200% ( Kainer et al. |
2014) .

ARG T AR &Iy BRI 2 B A AR 2 A B TR
el A5 A B A 23 AR A &Iy 1 i T AR D 2D 5
&% ( Toledo-Aceves & Swaine, 2008 ); Martinez-
lzquierdo 55 (2016 ) ¥4 14 Fh A4 A 41 5 43 50l #p T3
I TR A 335 B3R AR JBT e A 1 A i R IR Jo e A i 4
A RN e R R B AR T 759% A1 300%
Schnitzer 2 (2005 ) ¥F 3 /AN [6] it B 72 2 10 4 %) A
T A A 3 A I IR b AR, R 3 2 a S5 A S5
AAFR A A Y o3 BOAS oy RO IE 35 ke A28 4k,
WG AT UL A JBT 7 A X A A 1 5% Wik 5T 58 T AR R B A
TR,

4.2 WEBHERAREEN

BT KR F AR T e A 3 BE 3K 25 DA
TS IT T S VR NS AR, (1) BB VR
PIRNAL AR, A5 e AR XA [ o 52 i) 1) 25 5 M 5
oA VR B Fh 4 B & A Bl AE ((Visser et al., 2018;
Reis et al., 2020) , @40, 76 gl #4075 gk 3% 1R
SEPR A A S5 e AR A 55 88 W Bl Nauclea diderichii F1
Khaya anthotheca ()4 ¥ 1 57 51 T B T 32% Fi
50% , MR AESEEE M B A Bl Garcinia kola If-JC 52
(Toledo-Aceves & Swaine, 2008) ., (2) FHfiFFE 7%
TR KA b 2o R M 0 e AR B R A A, R T
A S AR Y& W ol 1) A2 B 7, A A R FF 4B 485 55 1Y)
FELARER  JFAE & FN 46 R i 8 3% T % ( Garcia Leon et
al., 2018) ; Schnitzer 1 Carson (2010) /& ¥l A 51 ¥
ARG N R BT 2 PR 43 B N R T 46%
F65% o A J5T e A Xk A [1] o 428 48 A 52 el £1%) 22 Sk
125 T B 7K 45 48 & 2E 8 A6 ( Estrada-Villegas et
al., 2020) ,
4.3 ZMESRGEINRE

MBS RGZ TR E, A5 A o B 1K

i
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TR A S RGEWRIC G, 75 & B AW
MR TZARBREA R T, 5 a [ R AE Y& 1
B KRR 229% , PRI, 30 a J5 W ALY
AR 32%, 60 a Jo K5 ik F] 47% (Lai et al.,
2017) o MEASIE BRSCH ISR T bR B YA JE
TEEE L 60 a BT FIAR N, A B A i 3 | 2R
Yy AR 2R T B T 76% (van der Heijden et
al., 2015) ., FHoAthi%: 2 W I | 5% 784 Fou 00 i B A 5
A5 A TR B 7 AL 5 445 MBI S5 2R (di Porcia
e Brugnera et al., 2019; van der Heijden et al.,
2019; Estrada-Villegas et al., 2020; Meunier et al.,
2021a) , EARAR ALY A PG K B Y
L TCVE AME R A A ) B R B XA R AR )
R YR AN R 30% ( Schnitzer et al., 20165
Lai et al., 2017) .

BT AR 3k B 48 K AT AR AR AR S R K O3
A BIRARJTUREAS Y i W e BRASL 7 B AR AR Y
5% AH 0 7% 15 & 5 AR KO 2 Y 12% (Restom &
Nepstad, 2001) , BEAk, AT B A TE K 43 W UK L iz
iy AN ) FH 4 2o B2 HE AR R B L3 (Andrade et al.
2005; Cai et al., 2009; Zhu & Cao, 2010; Chen et
al., 2015) o AJSURE AR AL 23 52 W AR AR (9 7K 4311
B4, A S5 JiE AR A A% AR T U R R [ — 2
( Campanello et al., 2016) ,

AR A i B A IS RE U AR AR AR S R GE
W BFR A A, BE B = & 5 H (Schnitzer &
Bongers, 2002 ; Kusumoto & Enoki, 2008 ) F11 &
P 58 R A9 22 5 (Cai & Bongers, 2007) fig L A8
ARMRIR S B A F LI BRAE BT . BT RO 5T JBk
A A= o 7 L S A ) A (BT 38 36% ( Tang
et al.,2012) , i 47 B A A G HE A E] 40%
(Schnitzer & Bongers, 2002; Tang et al., 2012) , K
FTREAS N FR 53 i (AN B ) 103 5 TR (Asner &
Martin, 2012) . P, AR BB AR 19 2 B 14 0K ] g
TR 75 ) 00 S il TN 35 00 TR U - Y
FROTARAS 5 P AR B I 3 R S S B M A SR
WY KU ( Putz, 1984; Kusumoto & Enoki, 2008 ;
Liu et al., 2017),

5 HREZ

IR 2 145 5 2 15 B S50 A X 2R bR
SN AT T, L W B X A it e A 48 4 A BIL il
PHINRIE A Z AL IR Z IR Rk, 4545
RN AR SCA A S BRI RL T J5 T T

5.1 EMHFMEENFMARRBEARAEMHAR

T A7 W D 2 TR AR RE 5 2R
TERAEARAL I B T B, BV b R BUBRAS 19 2 57
WA TR AP e 5% DA FR 9 RLBE AN
TERRBR S 25 15 00 A s o) 2% v AR 22 BiF 5 B A5 0 R
AT e A g AW I AR & ( Schnitzer & Bongers,
2011) , B F B 5T M v SE YN AN R SE D A EL PG
[ 2 L5 70 25 VG R 4 b A BT R AR, IR W D i o A
HA > 2 5 AT R RAROE T A S5 e A
AOTSE 143 = ( Schnitzer et al., 2015) . Kk, 4
J RS 25 W0 b 1) A DG BT 5% 17 K AR JBT 1 A 44
AFLrf JEHOE R | AR I AR5 A5, N4k
FUBE FANTR AT A BT A 19 20 A A | B 8724k
G, T340, ST R BT A B AR ) B R 4R
MR K, R 8 R 8 B AR T R AH ST 5%
(Waite et al., 2019; Chandler et al., 2021)
52 IEIMET U ERRBEAHENETXEAR

A 5% NS A0 728 A0 R T B0 0 A X K 5T e
ARG BT T W0 R (B ST ER R 41
ST PR AR AL T BOK Bk A 1G4 & 2B B
WIANTEAE . BT R LTI, (1) & K+ 1 5
AR P X A S5 Jie A% 2 25 728 4k 1) 5 i F 52, e -
FERET 2 R RS CO, A5 AR i e A4k A8 1k
HY K R BF 5T ( Schnitzer & Bongers, 2011) ; (2) Ak
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