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Effects of external support diameter on morphology and biomass
allocation of Clerodendrum speciosum

ZHU Jinxin, WENG Shufei, LI Can,FENG Jiayi, FAN Tifeng

(College of Forestry and Landscape Architecture sSouth China Agricultural University sGuangzhou,Guangdong 510642 ,China)

Abstract:[Objective] This paper investigated the effects of external support diameter on morphology
and biomass allocation of Clerodendrum speciosum to provide basis for its fast climbing growth in vertical
greening. [ Method] The changes of growth dynamics, morphological features, biomass distribution and
phenotypic plasticity index of one year old C. speciosum cutting seedlings were investigated under three di-
ameter external supports (8,16,and 24 mm bamboo) with the control (CK) without external support. [Re-
sult) (1) The growth of main stem length,internode length and leaf number of C. speciosum was fast with
8 mm support column, With the 16 mm support column,the plants had high self-spiral winding ability and
the self-climbing ability increased by increasing leal number and main stem length. The petiole length and

branch internode length of the plants with 24 mm support column were significantly larger than that of the
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plants with 16 mm support column (P<C0. 05). The plant with weak self-climbing ability obtained more ex-
ternal support by increasing specific stem length, specific petiole length of branch,and extending internode.
(2) The root-shoot ratio of plants without support column was significantly bigger than that of plants with
support column (P<C0. 05) ,indicating that plants with support column would allocate more biomass to the
above-ground branches and leaves. When the torsion rate of plants climbing support column decreased, the
plants allocated more biomass to stems and petioles of branches. (3) C. speciosum had high morphological
plasticity on the main stem level,and adapted to different external support on the branch level mainly by
changing the plant biomass allocation. [Conclusion]) C. speciosum showed high morphological plasticity and

biomass plasticity with different diameters of support column. The columns with diameters between 8 mm

to 16 mm were suggested in landscape application.

Key words: external support;Clerodendrum speciosum ;liana;biomass;plasticity
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Fig. 1

Growth dynamics of Clerodendrum speciosum under external supports with different diameters
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Table 1 Stem morphological parameters of Clerodendrum speciosum under external supports with different diameters
YRR ER v p ” e 1 — %
%HHHTI/mm FZEK/em H 1%/ mm AR/ em WIS /em LR B
External support R . Primary
. Stem length Diameter Petiole length Internode length Leaf number
diameters branch number
8 127.66449. 26 ab 2.67+0.23 b 2.37%+0.41 ab 8.08+0.91 a 26.70+6.70 ab 1.3040.45 a
16 152.60421.29 a 2.9640. 25 ab 2.06+0.18 b 8.224+1.47 a 31.00£7.48 a 0.40£0.22 b
24 109.39422.21 b 3.07+0.26 a 2.45740.27 a 7.86+0.57 a 22.004£2.26 b 1.4040.82 a
CK 42.55413.64 ¢ 2.79+0. 28 ab 1.5540.06 c 5.04+0.70 b 13.80+3.27 ¢ 1.6040.42 a
e TR e AT TR
STt G+ m™1) (em+g™b) (em+g™1) (em? + gD R/ % g% %
External support . N . . N . oo
. Primary Specific stem Specific petiole Specific leaf Torsion Twining level
diameters
branch rate length length area
8 1.03+0.13 a 58.85+£12.86 b 9.684+2.22 b 303.21+14.57 a 7.34+0.01 b 2
16 0.26+0.15 b 114.79438.40 b 12.45+2.61 b 333.09+19.54 a 13.37+0.02 a 3
24 1.4340.98 a 60.65+10.85 b 11.11+1.44 b 343.77+34.61 a 4.15+0.01 ¢ 1
CK 4.27+2.14 a 64.37+13.74 a 21.00+4.82 a 257.86+19.44 b — -

T 1R 9 B 5 AR A ) /NS 5 R R R 28 5 i 3 (P<<0..05)

Note:Different lowercase letters in each column mean significant difference (P<Z0. 05).
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Fig. 2 Branch morphological parameters of Clerodendrum speciosum under external supports with different diameters

Table 2 Stem biomass parameters of Clerodendrum speciosum under external supports with different diameters

R2 TRHERXHETEZRHKTIEMSBRKENENER LS E

H: M) 2% Biomass parameter

T FHE M B 4% /mm External support diameter

8 16 24 CK

Mo R/ (g #k 1) Total biomass 8.99+1.78 a 6.37+1.01 be  7.50+1.38 ab 3.7840.87 ¢

. R 5% . Root-shoot ratio 0.1340.07 b 0.1040.01 b 0.1240.03 b 0.4340.12 a
;Ee%7£il WA Y+ b Root biomass rate 0.114+0.05 b 0.094+0.01 b 0.11+0.02 b 0.304+0.06 a
Z Yt I Stem biomass rate 0.24%+0.04 a 0.224+0.06 a 0.24+0.04 a 0.18+0.04 b

A 44 [t Leaf biomass rate 0.62%+0.03 a 0.65+0.06 a 0.62£0.03 a 0.50£0.02 b

AR/ (g k) Stem biomass 0.50+0.19 a 0.0740.04 b 0.66+0.28 a 0.03+0.02 b
mAEY /(g 1) Leal biomass 1.6940.65 a 0.31+0.15 b 1.2740.02 a 0.75%+0.30 ab

Bﬁﬁﬁiel AR AW/ (g » #£ 1) Petiole biomass 0.07+0.03 b 0.01+0.00 b 0.10+0.02 a 0.06+0.02 b
BAEYR/ (g« #k D Total biomass 2.26+£1.03 a 0.382£0.16 b 2.04%1.01 a 0.842+0.33 b

Z 4 Y b Stem biomass rate 0.25+0.09 a 0.19+0.09 b 0.43+0.21 a 0.04+0.01 ¢

4= W) kb Leal biomass rate 0.71£0.11 ¢ 0.79+0.12 b 0.4940.22 ¢ 0.897+0.05 a

T RAT 8RR b A R /NS 58 R 22 57 B3 (P<C0. 05).,

Note: Different lowercase letters in each row mean significant difference (P<Z0. 05).
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Table 3 Index of morphological plasticity for Clerodendrum speciosum under external supports with different diameters

o F 2K I3 B K - F 2K I3 ROKF
#ii b5 Index Stem level Branch level fif by Index Stem level Branch level
25K Stem length 0.721 0. 607 2K SSL 0. 487 0.795
- H %% Leaf number 0.555 0.688 tLik Al SPL 0.539 0.787
S A T AN ¥ P
/3 K% Branch number 0. 750 1. 000 YIRS T A 0.610 0.719

Morphological plasticity
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Table 4 Index of biomass plasticity for Clerodendrum speciosum under external supports with different diameters

. F 2K I3 B K - F 2K 53 B -
#ii b5 Index Stem level Branch level firbr Index Stem level Branch level
Z W) & Stem biomass — 0.955 WA Y &t RBR 0. 700 —
A Y& Leal biomass - 0. 817 A L SBR 0. 250 0. 907
BAEYRE Total biomass 0. 580 0.832 2R My L LBR 0. 231 0. 449
5 RSR 0. 767 — PRyt el A ¥ 0.506 0.792

Biomass plasticity
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