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Leaf traits of nine tropical lianas and their response to light
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Abstract: [ Objective | Lianas are the characteristic groups of tropical gardens and the main materials of

urban vertical greening.The growth and development are affected and restricted by light.Leaves are important
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photosynthetic sites of plants, and leaf traits can reflect the adaptability of plants to the light environment.
Therefore, studying the response of leaf traits of lianas to light will provide theoretical basis and practical
reference for the selection and configuration of lianas in urban landscaping construction. [ Method | In this
study, 9 kinds of lianas commonly planted in gardens of Guangzhou city were selected. By comparing the
differences of leaf thickness (TH) , specific leaf area(SLA) , upper and lower epidermal cells (TUE and TLE) ,
palisade tissue (TPT) , sponge tissue (TST) and other indicators between the sunny group and the shade group
under natural conditions, the characteristics of leaf traits , coefficient of variation and phenotypic plasticity index
were analyzed , and the response of leaf traits to light was explored.[ Result | (1)The difference of leaf dry weight
(DW )and leaf fresh weight (FW)between different lianas was large , and the difference of DMC was the smallest
and the most stable; (2) Nine species of lianas showed different leaf trait strategies in response to the two light
environments.The TH of Parthenocissus dalzieliis in the full sun group was larger than that in the shade group,
and the SLA in the shade group was larger than that in the full sun group.In the low light environment, the
material exchange resistance was reduced and the light capture area was increased.The leaf traits of Allamanda
cathartica had the opposite characteristics, and the traits performance of the other lianas in the two light
environments were between the two; (3) The leaves of lianas in the shade group generally showed the
characteristics of small TH, larger SLA, and small TUE, TLE, TPT and TST, which were in line with the
characteristics of shade leaves; (4) The coefficient of variation of TPT in Lonicera japonica and Ficus pumila
was higher than 50%, which was an ecologically adaptive trait, and the phenotypic plasticity index of DMC
content was the smallest, which was the most stable trait. The plasticity of TLE, DW and TPT and other traits
were highly plastic. [ Conclusion | Lianas can be divided into three categories according to light adaptability.
Parthenocissus dalzielii is a shade—tolerant liana; Allamanda cathartica and Quisqualis indica were sun—friendly
lianas; The vines of Ficus pumila and Lonicera japonica, have a wider range of light adaptation, Ariabotrys
hexapetalus and Thunbergia grandiflora are neutral and inclined to be sun—friendly.

Keywords:lianas;leaf traits ; leaf anatomy ; landscape plants;light response
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Tab.1 Characteristics analysis of leaf traits of 9 lianas

Rl W2V o o7/ Vi s v

% G5 ORI RS PR -
cm’. .
Species Abbreviation TH FW bW ¢ 88
SLA DMC
LG
Ac 0.32+0.04"  12.97+1.44" 2.05+0.33  18.33+2.51" 0.16+0.01"
Allamanda cathartica
J& A 1 : be b
Ah 0.16+0.01°  10.27+1.75°  3.50+0.76" 19.84+2.33" 0.34+0.03
Artabotrys hexapetalus
HAI“?:{;E d by be d
Ba 0.19+0.05 9.33+4.11° 2.33+1.07°  20.52+5.13™ 0.25+0.01
Bougainvillea spectabilis
271 : |
) ) Fp 0.24+0.02° 1.14+0.23° 0.42+0.07° 10.97£1.51° 0.37+0.03"
Ficus pumila
PEES
. ) Ly 0.15+0.04" 1.33+0.13° 0.37+0.05° 22.84+6.50" 0.27+0.02°
Lonicera japonica
S A 1 ; y abe
Pd 0.18+0.04 6.01+2.67° 1.39+0.81 26.84+9.03™ 0.22+0.04°
Parthenocissus dalzielit
RN . . a ,h a
) Py 0.26+0.04° 6.52+1.29 1.53+0.38 27.76+10.12° 0.23+0.01"
Pyrostegia venusta
flH ¥ . y a a »
Qi 0.11+0.02° 6.52+0.82 1.89+0.28  28.81+7.81" 0.29+0.02°
Quisqualis indica
et
Tg 0.38+0.04"  19.09+4.15° 2.85+0.75"  33.13+12.38" 0.15+0.01
Thunbergia grandiflora

[RIF A 5 B AN ] /NG B s AN TR R ) 18] 22 5 12 25 (P<0.05) .

Lowercase letters after the same column of data indicate significant differences between different plants (P<0.05).
22 AREBEREETEMEWHHEEMEHERS R

WFFE RS, P b S i i A MALAE AR A4 B R TH 8 25 T k4L (P<0.05, 1 1a) ,
SRR, SRR A 8L AR SLA B E IR T R4 (P<0.05, Bl 1h) 5 4= FHAH ok

EE o BARA ] &H4 o BARA
The full sun group The shade groud *P<0.05 The full sun group The shade groud *P <0.05
0.6 2 60 b
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= a
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T | y ab
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0
Fp Pd Qi Ly Pv Tg dc Ah Ba Fp Pd Qi Lj Pv Tg Ac Ah Ba
Fh4 Species Fh4 Species

TR A [A)/ING T REROR [R]— G HREE T A [ AR 1) 22 53 .35 (P<0.05) .
The difference in lowercase letters after the index indicates that there are significant difference
between different plants in the same light environment (2<0.05).
BT OFfOR BUREAS I JELEE 55 He i T BR FE 4K
Fig.1  Comparison of leaf thickness(TH)and specific leaf area(SLA )of 9 lianas
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TH 5 KT HAL 8 B4R (P<0.05) , HE75 11 SLA (2 35K T HoAth 8 F A4 (P<0.05) .
23 AEXRBEETEMEDH R @EHEHNES

AT A BH A, B i 2L r e AN 0 I e 0 45 P 5 ol AR (11 2) o A BHA Hh R 2 A4 i) It i ) 25 4
(B34 25 15 TR (P<0.05) , 2@ FH 33 PR A A J5iE e A X 1 R A2 Ak e e s 4 FHZH P Ll 22 4 49 TPT  TST Al
JEE ALY TUE 2 5 T 14 (P<0.05, & 2a, 8 2¢, 18] 2d) 3 45 B 2H v 4okl # W 4 TST A TPT i 211K T4
ik 2H (P<0.05, €] 2¢, K1 2d) , TUE [ TST 3 (i 25 5 T HoAth 8 Bl A (P<0.05) o 45 3R W e 75 F1 2044 LU /D>
R R R AN MR LS T4 2 SR IO X 55 1 A e D R [R) LR 55 5 OB B A A 2
SURNIG 45 4122110 7 2C N6 55 6 IR 858 | B A7 I T R BB IR LAC B 22 it 7, (LRGN T I B A AR B A AR
T WAL 1 T A 122 2 Ul 2 36 Mg 4 TR, A /D W e 1 BEL T

ZHEH AR ZHEH L
= The full sun group = The shade groud *P<0.05 - The full sun group = The shade groud *P<0.05
ERN Py 34 5
= o30F M 20
=) * * * * =
] I * *
et I = |l :
o 20| I = ol f
w20 b . a E;P( ) N a
- obe m
%’P 15 i <L, de E . bey be| Bab 2| B bhe
1€ ) . d cd :
8 c = < & s d S
2 10 £ d d d =t f £
5
0 - - 0 - -
Fp Pd Qi Lj Pv Tg dc Ah Ba Fp Pd Qi Ly Pv Tg dc Ah Ba
Fh4 Species Fh4 Species
ZHEH L ZHEH L
= The full sun group = The shade groud *P<0.05 - The full sun group = The shade groud *P<0.05
80 g 180 d
70 E3 o * k3 *
* * * L 1
: s : 150 |
e 60 a & 2
120
g so | g a
= : 2 =
i 40 b hb i 90 !
XK s0fF ¢ =
N | N IS
= ef ¢ de & ¢ c = 60 I~ de cdb  cd ¢ .
il 20 de o d C d B d ¢ le g e =
g - #3500 |, e |t
0 : . 0 : :
Fp Pd Qi Lj Pv Tg dc Ah Ba Fp Pd Qi Lj Pv Tg Ac Ah Ba

Fh4 Species Fh4 Species
B bR JE BN R/ NG i 2R R OGRS T AN [RIAE ) 26 521K 31 .25 (P<0.05) .
The difference in lowercase letters after the index indicates that there are significant

difference between different plants in the same light environment (P<0.05).
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Fig.2 Comparison of leaf anatomy of 9 lianas
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AR RTERPE R B A A o IR ) 1% A S R HIOR 2 78 W 9 P 8 B0 2 S Aok, L e i A
HTPT A9 748 5 78 B e K (7.17%~56.64% ) 3 AT ¥ M 5 58 (0.02~0.70) 5 i PR AR v DW A8 S 72 B 4 K
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Tab.2 Coefficient of variation and phenotypic plasticity of nine woody vines

i Eisin A
TH FW DW SLA DMC TUE TLE  TPT  TST

Species Index Mean

o CV/% 1051 10.14 1450 1250 543 14.81 1450 976 1290 11.67
Allamanda cathartica PI 0.16 0.14 023 021 0.10 0.16 024 017 006 0.16
JE T A CV/% 795 1558 19.80 1074 728 17.60 11.60 1594 1390 13.36
Artabotrys hexapetalus PI 0.03 0.5 026 015 013 029 015 025 0.11 0.17
Wi CV/% 2357 4024 421 2284 542 1407 11.60 1597 13.50 21.04

Bougainvillea spectabilis PI 037 053 056 034 008 018 016 022 0.06 0.29

Rz CV/% 741 1836 1420 1260  7.95 31.87 2230 56.64 4430 23.96
Ficus pumila Pl 005 019 009 019 009 047 031 069 058 030
4 CV/% 2505 897 1330 2597 644 3316 47.60 5510 33.60 27.69
Lonicera japonica PI 040 006 017 041 011 048 0.64 070 047  0.38
AN CV/% 1897 4056 5290 3072 1610 851 19.00 1276 11.40 23.43
Parthenocissus dalzielii Pl 032 057 069 046 027 003 030 020 006 032
Mk CV/% 1430 18.06 2250 3327 525 745 500 7.7 890 13.54
Pyrostegia venusta Pl 021 024 029 019 008 009 001 002 005 0.3
HET CV/% 161 1147 1330 2475 504 2135 3070 1742 189  17.66
Quisqualis indica PI 023 005 014 036 009 028 046 027 029 024
e 2 CV/% 1000 19.86 239 3412 823 2514 2930 23.50 2030 21.58

Thunbergia grandiflora PI 0.15 017 010 012 008 037 043 037 025 023
TH IR RE  FW g A A E, DW O 15, SLA i FEIF T AL, DMC S T4 50 & &, TUE b 38 B A0S 3, TLE
N AR B A MR B TPT A A 4R BE  TST A g LAV EE , CV A S R KL, PLOR R ] YANE SR 4
TH is leaf thickness, FW is leaf saturation fresh weight, DW is leaf dry weight, SLA is specific leaf area, DMC is the dry mat-

ter content of the leaf, TUE is upper epidermal cell thickness, TLE is epidermal cell thickness, TPT is fence tissue thickness, TST
is sponge tissue thickness, CV is the coefficient of variation; PI is the phenotypic plasticity index.
3 i 8
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— B MR A PR R i ZE v R R A AR ZH A g SR LR ST 1) S D 0 PR T R
T BRI, TR 55 OGRS i OE LA | B v o s JE R v T A AL, R RE S O B
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