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Changes of liana species diversity in different restoration stages of monsoonal

broad-leaved evergreen forest
LI Shuaifeng' , SU Jianrong" ™, LIU Wande', ZHANG Zhijun',LIU Qingyun®,LI Zhongwen’

1 Research Institute of Resource Insects, Chinese Academy of Forestry, Kunming 650224, China
2 Foresiry Research Institute of Pu'er Municipality, Pu'er 665000, China

3 The Administrative Department of Pu'er Nature Reserve, Pu'er 665000, China

Abstract; Liana is important component of forest ecosystem, which usually affects restoration and succession of the
communities. Relationship between liana and host tree has significant implications for forest conservation and sustainable
management. Field data collection was based on 0. 81hm” plot ( including 9 subplots) in different restoration stages
( community of 15 years restoration (15 year) , community of 30 years restoration (30 year) ) and primary monsoonal broad-
leaved evergreen forest distribute in Caiyanghe nature reserve, Yixiang Township and Xinfang reservoir, Pu’er city,
Yunnan, China. On the basis of analyzing liana species richness, density, abundance, size structure, diversity indices and
the climbing mechanism in the different restoration period, the relationship between liana and host tree was discussed. The
results shown that: 1292 climbing lianas ( DBH =0. lem) , belonging to 64 species in 51 genera and 34 families were
recorded in all plots. The liana richness,density( DBH <0. 1cm) , basal area at breast height and mean basal area at breast

height in primary forest were significantly higher than restoration stages. There was no significant difference of density
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(DBH=1cm) , average DBH and average length between primary forest and 15 year, though both were significantly higher
than that of 30 year. Species composition and DBH class distribution of lianas varied significantly in the three community
types. Mucuna macrocarpa , Celasirus monospermus and Gnetum monianum are most abundant species. These species were
found in all restoration stages and primary forest. Mucuna macrocarpa is an early successional species which needs intensive
light environment and Gnetum montanum is a late successional species. Species-area curve showed that primary forest had
higher species richness than 15 year and 30 year, which confirmed that primary forest played an important role in
biodiversity conservation of lianas. Liana abundance decreased significantly while its DBH class increased. DBH of more
than 95% lianas was less than Scm. The lianas of large diameter class ( DBH=10cm) were found only in primary forest
and 30 year. One liana per host tree was most abundant in three community types. Host trees were more likely to be infested
by lianas when their DBH was larger than 15c¢m in primary forest and liana-host tree relationship showed different trends in
restoration stages. Large tree was more susceptible to be climbed by liana. There was a significant positive correlation ( P <
0.001) between the liana DBH and host tree DBH. DBH of liana increased with the growth of DBH of host tree in primary
and 15 year. Stem twining caused more mechanical damage in 4 climbing ways, and the damage for primary forest were
significantly lower than that for restoration stages. Density of tendril climber showed that primary forest was undergoing a
dynamic process. Species composition and abundance change of root climber and hook climber can be used as an indicator
to reflect restoration level of monsoonal broad-leaved evergreen forest of post-disturbance. Primary forest had more Piper
Sflaviflorum than 15 year and 30 year and Fissistigma acuminatissimum did not appeare in the restoration stages.
Deforestation is main factor that affects liana species composition and distribution and reduces lianas abundance and richness

significantly. Restoration time has an important effect on regeneration of lianas.

Key Words: species diversity; liana-host tree relationship; climbing mechanism; monsoonal broad-leaved evergreen forest
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25 JAUHE ¢ ) AR A2 M DX R B AR 1 . Pl T RO B 3T B RN A IX AT, R ARAE S e B bk
G RS el S AR b A PRI > 4t 2 XU 2 ) AR B T AS ) 08 R 0 R o Pl T 32 0 2 1 g 2 KU i
5 N 2 T S A AR AL L Lt WA B, 2 XU S B bk P A2 A S 2 B A R 2 IS X P 2 XU 4 I
MK B RV T BRI 15a AWK E 30a SRR

PRI 15a BEHE E 200 A0 AE AR B R ZE /N1, 19958 X BRARIEA TR (RS AR BE 3, 1 45905 il E 1400—
1500m Z (8], A7 il , I BEAE 18—25° Z (0], Fr R JZ 35 BEFE 65% —T70% Z 1], L #5F hy 5 4% ( Castanopsis
echidnocarpa) (41 A faf ( Schima wallichii ) . % IR ¥ ( Castanopsis calathiformis ) , 3 5 20 W ¥) Fh A /N S #%
( Castanopsis fleuryi) B¥EH ( Helicia nilagirica) \SEW £ 8k ( Lithocarpus fenestratus) 75 [ M- ( Lindera communis )
S HEAR R SR ETE 40% —50% Z [6], FEZLH AR LA ARG 32, AnFRIR A% ; REA 2 36 BEAE 15% —25% 2
[|], FZH YR AE BRI BT (Scleria levis) Sk ( Woodwardia japonica) \ILI'E >~ ( Dianella ensifolia) .

VK52 30a #EVE F LA AERR & XAF DK, AT 1980a iXRJS F AR T, 14K 0 FI7E 1350—1370m 2
], 307 H L3, S A 20—25° 2 8], Fo A2 35 BEAE 70% —T75% 2 18], P8R R i il e rs ARk L0 AR AT, 32
HH R L AL ARG ( Olea rosea) FHAEME ( Machilus robusta) @B A5 ( Vaccinium exaristatum ) 55 ; EAR
JRHBE 65% , T BT ARLIN O T, AN RIRS s AR IR A 65% —70% Z 8], EEH NP A BREER
X JERR TEH (Dicranopteris pedata) %5

JERAARAE TS BHIAT [ SR X TR T FBIAE 1250—1600m 2 [a] B Fi i b 3 e S—12° 22 A, 7 K
JZ R ETE 85% —95% Z ], YL #Fh 3= B R KA ARARAE L L0K Aoy, = B4 ) A A 8RSk A A% (Lithocarpus
truncatus ) FHEEARE (Lithocarpus grandifolius ) FHE RS ; AR )Z 35 FETE 60% —65% , FE 4 L Fl LUITE AR
G Ry T, TR LR | P A s BAS 2 56 R 30% —45% , 2 B AL ) Fh 2 2 B S I EE R (Arachniodes
henryi) \EREHKTE,

I 3 AR K00 P T FUBKGRE 1A K T BB Polypodiaceae) 122 B4 Orchidacese ) HEH) 4R 9%
HURRASAE W SR — A B EARE
2 HRFE
2.1 EpHhiAd

I3 BT XU G R MR AR RS 15a 1 30a A JELAR ARV D0 & R A AR 3, FEHE IR /N A 30m X 30m,
PR AR E 3 NEE . M N DBH=0. lem FlE KT 1. 3m WA fEA TP E 1700 & , id 5
it Wdes RRE R 7 A SRR, R I IC SR A A M B 1 SRR B R A4 Bk RRECR A2, % T 1 BRI AS A
W 22 A SRR I B Bk I S A R ) S ) R 1 SR AR 2 R i e A 1 e A £ ) 7 B AR
FRAC 1. 3m AT, AR A B2 0 I 5 S SRR A R/ INHEAT , /N AS R BE 4 A RO o g o R Al L8
G SRR AT | iy T EE G AR AT T AR I £ 7 S B AN T AT DAL R A B 4 000 30 %o FE H
PG SRR B AT AR
2.2 HdEsb
2.2.1 AP RGN ZAEERAE

AR A Kt , Geit 3 Ry 2R B A i s ARG o B RN P e P
JE 6 e VBT TR B - 24 e 2 7 T B 8% Shannon-Wiener $8%.  JHIB AL Ay T AR 22 ) b - T AR 23 it 2o Fn
Wikl SRk

W IEARTE 0. 09hm® e BT A EAS AR B AR W b e 2208 = (RIS 218 + XTI ) /2, W 2

FEPETTHE 7 8 1] Shannon-Wiener 1844, H = - 2 (PInP;) ,PFRHIXT 2 /I P, =%,Ni VSEAR 7/l VEZ

& N R YIF 2
2.2.2 R/MRGEERRI 5y
P e AW ) A2 517340 .0. 1—0. 5¢m, >0.5—1 em, >1—2 em, >2—3 cm, >3—4 cm, >4—5 cm,
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>5—10 cm, >10cm 34 8 ARG, JEAT /I H s [ PR SCREAR B AR EAT 50 9 < Sem,5—10cem, > 10—
15¢m, >15—20cm, >20—25¢cm, >25—30cm, >30—35cm, >35—40cm, >40em, L9 NG 35354
FEMA BRI Z B JFH R A A,
2.2.3 HARSGIFFARRAR

it 3 FREE B SCREAR R Z2 8 P RA RIS TR B 2,
2.2.4 BRI WKy

FEEF ML ) Bty I A0 He AN A A B 0 2 RN R )y UK ), 27 Putz™ Bk ST AR 7k B &)
O3 K TR A AR o I SE2E AR MREBEE IS SR 4 MR T TSI AL,

2.3 ot

BEXE 3 RIS SRR AR )R Bl A 2 T B R M v W R M e W TR AR S A R
Shannon-Wiener #5840 A [FIAR AT SRR 2 B2 00 @ 41 T A [R) 2848 J7 U A i ) 22 B R AP % A 23 e i)
22 5 T R R 07 2253 B (One-way ANOVA) 1Y J5 VAR 3, IF o0 HEE A7 W PR LA, M g8 38Ul 7 22 A 551k
[, 4% LSD( Least Significant Difference ) #47 H0 4 ; 48 1804 Jr 22 A BAG FFPEN, E4% Games-Howell J772:
AT,

B SR A A 5 HOR R B AS AR P M A2 AT AR G20, A5 10 T D7

3 FRE VR RSB 0 A AL 1) AN [ AR R 5 A AR e AR 0 2 02 Oy =i 22 S TR O R, SCHh BT A B 49 78
SPSS17.0 H5ERL, i & E KR P <0.05,

3 #R
3.1 A YRR A R R

FE 0. 81hm® (1 i #5 BF b v, 36 8 % 1) B A ME 90 1292 Bk, 40 J@ 34 BL 51 JE 64 Bl b B2 26 B
(Papilionaceae ) B F R 2 &% T 7 80, 5 BRI AR Z 2K 22.91% , HLR J& 8 BE Bl ( Asclepiadaceae ) (6
F,7.02% ) % FH( Vitaceae) (5 F,1.08% ) FlFE #i B} (Smilacaceae) (4 F1,11.84% )

KEEIMBRIEE ( Mucuna macrocarpa) /=YK 15a F1 30a FE7% HAHXT Z2 B FIAH X 238 B B R 0 Fh | J0kT 1Bk
( Celastrus monospermus ) F13K WK ( Gnetum montanum ) J&= 3 FhEEVE Th i WA HIFR , JCHAE IR, )5 P& i
% WAMEIEIGM | B AESARL( Piper flaviflorum) FIFIXT Z R Z (£ 1),

15 3 FHETE A IR ARG P A - B2 2 5 TR 30a BEVR VKO 15a REVRTE M7 Z 18] 5 IR I AR
W S TR 30a Fl 15a EVK  BHE & BEAE 3 FPREE SR J0 B 5 PR 22 5753 FH S Y Shannon-Weaner 45
BB EES (F2), 3 MBEXM S, JFHEAK(DBH < Lem) AN H 3% 5 THRE 30a A1 15a #E95, M 7E
DBH=1cm W YR 30a BEE B BEAC S B 2K T IR MRAI TR & 15a E%

3.2 RAHEYIMARE 6 e Ve TR AR B A

PRZ 30a FE7E T2 B 48 0T 354 B 2 B 5 I D A 2 IS 70 o7 e A A 0 1 M v O T AR DR b
(DBH <1em) 3w T HEPIA, MAE DBH= 1em WREAFEY) | JEA MR R 25 TR 30a HETE , VR5Z 15a 1
TEAEP Z I SRR AE 150 7 1P 34 42 B 35 v TR O 30a HEVR (2 2) .

X} 3 FPEEVE AR A M AR A TR 4y, S5 R R H2s B B (#° =116.756 ,df =14, P <0.001) , ki
BRI, BEAAE Y 22 B W R AR . #4d 95% J& DBH < Scm [REAMIY) A&, K% (DBH=10cm ) %44 H 3L
TEVRIE 15a FEIE T (1) P ST 2548 ( Dalbergia stipulacea)) RS TH R IBE A1 JBR 76 59 931 72 VK 52 15a .30a Al
JE AR AREES 42 (6.5 .10. 8 17em) B KAYBEAS
3.3 AR - AR R

AR - TR R AR R T 3 RV SR A WA 1 BB AE A s AR T AR 900m” 2 Fi 2 AR Y
HRARAEANT 5 S 1l SRR A 1 900m’ 2 )5 ,3 & Z (AR AR AR, B I AR it 2% 1 3 5 T A 15a F1 30a
FEVE (P 2A) 5 [RIERD A4 22 B2 SRR 2 107 L D A b A R 40 00 b = B B A AR 22 BE g 388 i 484
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2R 535 3 T 50 40 2 Ay RS 15a 1 30a BEVE 76 AR AR 2 5 RT3l 38 2 170 #RAT 370 REAT, BE
YR Z i TR (F 2B)

x1 FARGEMREZFAEMHENSE BXEEEMEEETL(HIME £ frfER)

Table 1 Changes of relative abundance, relative basal area and importance value of main lianas in different restoration stages( Mean + SE)

WA B . ' *HXG‘%J}*{ *Eﬁhi%)}% FHE
Restoration stages 44 Species name Relative Relative basal Importance
abundance area of DBH value
15a K HBRIBE Mucuna macrocarpa 19.93 +7.42 37.08 £18. 45 28.51 £12.62
SEWRE Gnetum montanum 18.38 +8. 8 15.05 £6.4 16.71 £7.58
FIAERR T Embelia ribes 11.53 +1.31 9.04 £6.64 10.29 +3.95
FEM A Dalbergia stipulacea 2.37 +0.82 17. 46 £10. 47 9.92 +5.45
EA Yl Dalbergia rimosa 6.47 +2 11.03 £6. 47 8.75 +4.21
TRFTIE Celastrus monospermus 9.86 £3.63 4.35+2.4 7.11 £2.43
E M 448 Mussaenda pubescens 9.26 £5.38 3.87+£3.45 6.56 £4.41
TEAE A Piper flaviflorum 9.35+£1.97 0.97 £0.77 5.16 £1.36
SERNFEIE Smilax perfoliata 2.91 0. 47 0.19+0. 13 1.55+0.3
[ 4k $5 B2 Smilax bracteata 2.43 +£0.55 0.06 +0.02 1.25 +£0.28
30a KR Mucuna macrocarpa 35.61 £12.01 51.52 £20.26 43.57 £8. 67
TFTIE Celastrus monospermus 12.55 +5.7 11.38 +3.49 11.97 +4. 1
FEM-¥EA Dalbergia stipulacea 0.72 £0.72 18.18 £18. 18 9.45 +9.45
VT HE Brandisia hancei 4.62 +2.48 7.56 +6.23 6.09 +£4.22
K RE Cissus sp. 8.17 £2.18 3.03+£2.4 5.6+2.18
SEKIBE Gnetum montanum 5.88 +4.84 1.69 £1.03 3.78 £2.5
AL KFEAE Colquhounia elegans var. tenuiflora 5.16 £5. 16 0.45 +0.45 2.8+2.8
BT 5 B Toxocarpus fuscus 3.13 +1.58 2.32+2.11 2.72 +1.56
HIEF Abrus precatorius 3.6 +0.85 0.94 £0.28 2.27 +0.55
B Dioscorea cirrhosa 3.83 +£2.39 0.52+£0.5 2.18 +1.44
JRARAR MK Celastrus monospermus 23.34 +6. 86 25.00 £11.73 24.17 +8.36
SEIWKIBE Gnetum montanum 6.52+1.14 29.83 £7.32 18. 18 4.2
TEAC AL Piper flaviflorum 16.49 £4.98 1.73 £0. 68 9.11 £2.68
KIKIE Mucuna macrocarpa 3.77 £2.76 12.46 £12. 44 8.11+£7.57
i 5B Tetrastigma planicaule 1.72 +1.72 8.83 +8.83 5.28 +5.28
£V H M Dalbergia rimosa 4.72 +4.15 5.54 +4. 85 5.13 +2.58
[FIHE$E3E Smilax bracteata 7.57 £5.23 0.3 +0.24 3.93£2.74
1 5% #5 3L Smilax hypoglauca 6.34 +3.01 0.27 0. 16 3.31 +£1.59
R JRBEA Fissistigma acuminatissimum 2.31+£1.77 3.93+£3.49 3.12£2.62
WAL Zanthoxylum dissitum 1.72 +1.72 2.31 +2.31 2.02+2.02

F2 FEEEMEREMBEREELS R (E + triER)
Table 2 Comparison of the results of lianas in different restoration stages( Mean + SE)

PR IZ B Bt Restoration stages

K

M Type 15a 30a =Ry N Primary forest
YR E E Species richness 17 +2.08ab 16.33 £2.91a 26.67 +3.38b
J& Genera richness 14 +2a 13.33 +2.33a 22 +2.52b
#} Families richness 12.67 +1.86a 12 +2.08a 17 £1.53a
R (M%/0. 09hm? ) Density (individuals/0. 09hm? ) (0. 1 <DBH < 1cm) 79 +6.11a 71 +8.39a 160.67 +20.2b
2% (#R%0/0. 09hm? ) Density ( individuals/0. 09hm? ) ( DBH=1cm ) 60.67 +14.76a 7.67 +2.6b 51.67 +12.71a
Y942 Mean diameter(cm) 1.08 +0. 12a 0.51 +0.13b 1.01 £0.06a
Jife) 725 U6 11 #X Basal area of DBH( cm®) (0. 1<DBH <1lcm) 9.17 £0.71a 7.46 £2.2a 18.14 +2.48b
Jiq 5 W7 16 FX Basal area of DBH( em®) (DBH=1cm) 407.84 +182.25ab 71.57 £50. 15a 650.46 +106.36b
ST-$47 ik =5 W7 18 X Mean basal area of DBH/ cm® 2.01 £0.34ab 0.95+0.6la 3.35£0.85b
-4 B Mean length/m 9.23 +0.46a 4.2 +0.48b 8.50 £0.11a
Shannon-Wiener 354X Shannon-Wiener index 2.21 £0.05a 2.08 £0.19a 2.44 +0.08a

PR AT B AR TR B RO 22 S AN 2 AR Ry 2290 # P = 0. 05
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3.4 REASHFRRRIEARIRE GBI A2 1k 100%

— 15a
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