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ADAPTIVE ECOLOGY OF LIANAS IN AN EVERGREEN BROAD-LEAVED
FOREST OF TIANTONG NATIONAL FOREST PARK,; ZHEJIANG
II. CLIMBING CAPACITY AND CLIMBING EFFICIENCY

CAI Yong-Li and SONG Yong-Chang

(School of Resource & Environment» East China Normal Universitys Shanghai Key Laboratory for Ecology of
Urbanization Process and Eco-Restoration, Shanghai 200062, China)

Abstract Climbing capacity and climbing efficiency of lianas were used to predict their adaptive capacity and
performance in an evergreen broad-leaved forest of Tiantong National Forest Park, Zhejiang. We used intern-
ode length and number of internodes of the climbing branch and trellis size as indicators of climbing capacity.
Climbing efficiency was estimated by the kind, size and quantity of trellises (tree) climbed and the horizontal
areal extent of an individual liana plant. Climbing capacity was determined by twelve species of lianas that be-
longed to five different climbing groups, and the climbing efficiency was determined by two liana species.
Climbing capacity of a liana depended on the combination of internode length and number of internodes of its
climbing branch and the size of its trellis. There were large differences among lianas with different climbing
mechanics in internode length and number of internodes of the climbing branch and size of trellis used. Two
tendril-curled lianas ( Ampelopsis cantoniensis and Smilax lanceifolia var. opaca) were characterized by having
the longest internode; a moderate number of internodes and small trellis. One branch-curled liana ( Dalbergia
millettii ) had much shorter internodes than the tendril-curled liana but a similar number of internodes and trel-
lis size. Four adventitious root-climbing lianas ( Euonymus fortunei, Hedera nepalensis var. sinensis, Tra-
chlospermum jasminoides and Ficus pumila) and one adhesive disc-climbing liana ( Parthnocissus heterophylla )
had the shortest internode, the most number of internodes and the largest trellis. Four stem-twining lianas

Weke I #: 2004-01-15  $652 H 1 2004-07-24
HEWH: FK A RREZE S TH (30070136 )1 1 117 4 224 15 55 2% R 9 B 10 H

E-mail: ylcai @ geo. ecnu. edu. cn



3

34 $RIRILAG s W IR B 2t i I AR AR A PR3 I 7B 252 5T T BB E ) AN Rk BB AR 387

( Stauntonia leucantha > Morinda umbellata, Dioscorea cirrhosa, and Lonicera japonica) had long internodes

and moderate trellis size but the least number of internodes. There were also differences in internode length,

number of internodes and size of trellis among lianas with the same climbing mechanics most likely due to their

different origins. Differences in internode length and number of internodes within the same plant were due to

phenotypic plasticity. Phenotypic plasticity, which is controlled by both genetic and environmental factors, is a

highly beneficial characteristic for adaptation to the high environmental heterogeneity of the forest. Individuals

of A. cantoniensis climbed more trellis and occupied more extensive horizontal areas than individuals of D.

millettii . This indicates that individuals of A. cantoniensis had greater climbing efficiency and played a more

important role in the forest than individuals of D. millesti .

Key words Evergreen broad-leaved forest, Liana, Climbing capacity, Climbing efficiency, Ecological adap-

tation
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Table 1 ~ Summary of 12 species of lianas in Tiantong National Forest Park, Zhejiang

LESE T B GGt TERET PR 2 A
Species( Code) Climbing mechanics Life-type Distribution in community
TSl (MU EN s R H SRR TUBEA FeARPRIR
Morinda umbellate Stem-twining Medium EL Under canopy
#HH (Do ENY s th R SR TR A TR JZ
Dioscorea cirrhosa Stem-twining Medium EL In subcanopy
FIFEEFAK(SL) EY K rp BT AR B A idlr b
Stauntonia leucantha Stem-twining Big-medium DL Above canopy
P& ap EY I thOR A SRR TR A s
Lonicera japonica Stem-twining Medium HEL At edge
“#h (TP AR T B SRR BURE A et Jz
Trachlospermum jasminotides Adventitious root-climbing Medium EL In canopy
PITHE (EP AR R LA TEA ek J22 N A BE
Euonymus fortunet Adventitious root-climbing Big EL In canopy> on stone
AR R (HS) A KBS H 2R AR U A A
Hedera nepalensis var. sinensis Adventitious root-climbing Big EL In canopy
R (FP) ANE B R LA TEA ek )2t N AR
Ficus pumila Adventitious root-climbing Big EL In canopys at edge
S (PHD LSRR 27 REIARJFHEA ek 2 A MR
Parthenocissus heterophylla Adhesive disc-climbed Big EL In canopy at edge
B2 (S0) &R KPR SR UBEA i)z L
Smilax lanceiofolia var. opaca Tendril-curled Big-medium EL Above canopy
JARIERE (AC) BN KBS AR FUREA iRz b
Ampelopsis cantoniensis Tendril-curled Big DL Above canopy
IO (DM IHE A T 2L
Dalbergia millettii Branch-curled Big DL Above canopy

EL: # AR FUEA Evergreen liana  HEL: ¥ ZE AR FUBEA Hemievergreen liana  DL: % M AR JFUBE A Deciduous liana
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T, JEBER & BN SCRF AR RN SR A R BR, B
R CPutz & Mooneys 1991), IXJ& i T3 Ff AR 207
B KNI AR T A RE AT A T AN TE MR R REE [
PEAE ST Al S8 B (1 d D SRR I ELAR .
1.3.3  PRRERACR I E

AL UL R TEAAE RV Th B2 (R TR AR S Tl )
T2 B KP4 JRE AR A by R AS PR B B 20
PR T S AR R 0 A ) B 2 2 AR
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KPR 6.7 ems 1RE# C Ficus puinila ) e, 1
)0 1.9 emo HLINYELER, CV h 40.9% » T
S F A CMorinda umbellata > P34 14.0 em, &
L1 42 224 C Lonicera japonica)s “F34 5.1 ems %5
IR HEAR Z A MAFAEE W] B 22 57, LG o
PFL( Smilax lanceifolia var. opaca )34 23.1 cm,
ARG HI AT 14.8 em (3R 20,
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Table 2 Comparison of internode length and number of climbing branches among 12 lianas belonged to
five climbing mechanics in Tiantong National Forest Park, Zhejiang
FK TR A g YN REd AR g PN
Species Intemode length Cem) cv Maximum No. of internodes cv Maximum

Mean = SD (%) Cem) Mean = SD (%) Cem)
LS Stem-twinning
F B MU 14.0+5.3° 37.9 24.0 23+ 12 52.0 38
HEDC 10.2£2.8% 27.5 19.0 19+7 36.8 27
FAEEF AR SL 7.9+1.6 20.3 11.3 15+4° 26.7 26
FEESN| 5.1%2.1¢ 41.2 7.5 215 23.8 28
] Mean 9.3+3.8¢ 40.9 20 + 3® 15.0
A EMREER: Adventitious root-climbing
%A TY 6.7+2.0° 29.9 11.1 24 + 8 33.3 34
HRITHE EF 3.5+1.0° 28.6 5.0 29+ 7° 24.1 39
TPARE AR HS 2.5+0.6" 24.0 3.8 52+5° 9.6 68
HE 7 FP 1.9+0.7° 36.8 3.6 42+ 16 38.1 66
-4 Mean 3.7+2.1%P 56.8 37£12° 32.4
W 2% Adhesive disc-climbing
SR C L g PH 1.9+0.5%P 26.3 2.2 65 + 4¢ 6.2 90
B4 Tendril curling
[EREER7 2 N0) 23.1£5.3° 22.9 33.5 27+8 29.6 35
JUARIE A AC 14.8+6.0° 40.5 25.5 34+16 47.1 54
P-4 Mean 19.0+5.9% 31.1 3154 15.8
/N2 Branch curling
HE I DM 4.6+1.2° 26.1 8.5 25 £ 6MB 24.0 39
K4 Total mean 7.7+6.8 88.3 36+ 16 44 .4

FREAH R WA BN B35 The difference among lianas with same letter is not significance

See Table 1
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YL TR, LR 4,

PR REAS B RR B R R (R SCRp AP AR
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Table 3 Sizes of support diameters required by different lianas

[HES FEA%L LRAREAZE Cem) Tl FEA KL TRAREAE Cem)
Species No. of samples Support diameter Species No. of samples Support diameter
EMLE Stem-twining HEHh FP 50 > 4.8
HEDC 150 0.6~30.0 WA 2E48% Adhesive disc-climbing
HIEIF AR SL 150 0.3~11.0 S B PH 45 > 2.0
F A MU 150 0.9~11.0 LB Tendril-curled
A1y 65 0.5~8.0 JTREE A AC 150 0.8~1.4
AEMREERE Adventitious root-climbing 4R 22 SO 150 0.8~2.3
A T) 150 4.0~54.0 /N ZE4E Branch curled
RI7HE EF 45 > 5.3 TR DM 150 0.9~1.2
AR AR HS 150 > 4.5

DC~SL~MU-LJ+TJ~ EF« HS+ FP~ PH. AC~ SO~ DM: .8 1 See Table 1

Fa AR A AN A R R R PR O L
Table 4 Comparison of climbing efficiency between individual AC liana and individual DM liana

4 FEAR L A EHR BESF N UES AR E AP e AR

Species No. of samples DBH of individual Kinds of trellis No. of trellis Horizontal extensive area (m?)
IR DM 17 49x1.1 3.2+1.2 4.9+ £3.1 42.5+15.1
JTARIER A AC 15 6.4%1.5 4.8+2.9 8.4+6.2 119.7 + 160.9

DM\ AC: JLZ 1 See Table 1
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(7 Foft AN ] A A 2 T A58 55 AN )R (1 22 5 At e Ik
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