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Effects of warming on the biomass allocation and allometric growth of the invasive
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Abstract: The earth’s temperature is increasing, and species differ in their response to climate change depending on their
environmental niche properties and physiological characteristics. As adaptable species, invasive plants may be favored to
expand their geographical distribution, thus result in more harm. The focal species of this study was the highly invasive
shrub, Lantana camara ( Verbenaceae) , occurring mostly between the latitudes of 35°N and 35°S. L. camara has been
identified as one of the 100 world’s most invasive alien species, as it has caused major problems, including decreasing
native species diversity, reducing soil fertility, allelopathic alteration of soil properties, and alteration of ecosystem
processes. Based on CLIMEX simulations, its potential distribution will expand in new areas under current and future
climate scenarios. However, there is limited information on biomass allocation and allometric growth under different
temperatures of this species. In this study, we conducted a pot experiment in which branch cuttings were grown at three
different temperatures (22, 26, and 30°C ) to explore the responses of L. camara to climate warming. The morphological
variables, including biomass of different growth components, plant height, basal diameter of shoot, volume of root and
shoot, and area of leaves were measured. The root—shoot ratio, stem—leaf ratio, leal mass per area, petiole mass per
length, and stem mass per length were calculated. The biomass allocation and configuration effect of L. camara under

different temperatures were compared. Based on allometric scaling analysis, the allometric growth of L. camara growing in

EETR : WYAIIE I B 22 T AL A S B H (17B003) 5 PU)I48 208 7 5 S0 H %) (18ZA0462, 17AZ0373) 5 U144 [ 4 %8 5T R 5 H
(KJ-2018-15)

Y5 B #A:2018-03-30; &1iT B #3:2018-07-02

# W IHAEH Corresponding author. E-mail ; giaoyingzhang@ 163.com

http ://www.ecologica.cn



2 S % 38 &

different greenhouses with different temperatures were studied. From the experiment, significant correlations and allometric
relationships were found among growth components. We found that with increasing temperature, root biomass decreased,
whereas shoot biomass and leaf area increased. The results suggested that L. camara increased its biomass investment of
stems and expanded its leaves as much as possible, even with the decrease of leaf biomass allocation under higher
temperatures, which enhances light capture and assimilation under warming. We concluded that L. camara effectively
adapted growth strategies to benefit from global warming to compete with native species and improve its invasiveness, which

would effectively expand its distribution.

Key Words: biological invasion; global warming; Lantana camara; allometric growth
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Table 1 Biomass allocation of modules of L. camara under different temperatures ( means+SE)

b3 FRRA W1/ g AW/ g EhEWisg AR/ g R ENiged T/ (g/em?)
Treatments  Plant biomass Root biomass Stem biomass Total leaf mass Root-shoot ratio Stem-leaf ratio  Leaf mass per area
22°C 0.814+0.159b 0.176+0.037a 0.123+0.026b 0.522+0.0984h 0.26+0.02a 0.22+0.03¢ 0.0026+0.0001a
26°C 1.025+£0.203b 0.111+0.020a 0.228+0.053h 0.685+0.1330ab 0.12+0.03b 0.34+0.02b 0.0023+0.0001b
30C 1.960+0.383a 0.197+0.044a 0.662+0.145a 1.124+0.2005a 0.11+0.02b 0.57+0.09a 0.0022+0.0001b
Aiizjie 1.266+0.184 " 0.162+0.209 0.338+£0.072**  0.777+0.1000 " 0.15+0.01 " 0.43+0.06 * 0.0024+0.0001 **

6] —3 AR FREFROR 22 57 A .3 (P>0.05) , AR REFRIR 22 57 ik 3 (P<0.05)

2.2 ANFNEREERMET DB PHA R BURRAE

A X AN [ I P AL BT B 2B PR A AR B ARAE (ARAC ki 2B AR ) 19 A e B, A ] i R AR F T
WA BELER(P<0.01) , XMk E N (26.10+3.47) em,22°C A T AR @ /N (11.14+1.24) em) ,30°C Ak
PR RS R ((44.57+3.86) cm) s R A BCECRIAR (R B = Fhill B2 AL B R 3 0 B & 22 5, PR KN
(30.57£2.21) em “EY4MEECHR 1.62£0.13 SERARTA R (1.34£0.17) em® (32 2) . SR BVERAE 5 b7
(PREZE R R ZER AT HAR ) AT 5 2250 W1 3R A, 5 A H8 hn 4 18] 25 Sl 35 ( P<0.01) ,30°C A B &R e
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Al AL BRI 22 57 0, AN HASERIRER (3R 3) o X TR AERRIGSC AR, 9l T O iy S AR KOG R O 453
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Table 2 Configuration characteristics of L. camara under different temperatures ( means+SE)

Ab P R/ em R/ em SIS FRAAREY/ mL S AR/ em SIRZER/mm SPARCZERR/mL
Treatments Root length Plant height Number of branches ~ Root volume Branch length Branch diameter Branch volume
22°C 26.00+3.97a 11.14+1.24¢ 1.86+0.14a 1.44+0.32a 10.82+1.18¢ 1.50+0.05h 0.27+0.04b
26°C 32.14+4.02a 22.57+2.82b 1.57+0.30a 1.17£0.26a 22.59+2.48b 1.64+0.07b 0.64+0.12b
30°C 33.57+3.37a 44.57+3.86a 1.43+0.13a 1.41+0.35a 41.00+5.20a 2.04£0.15a 1.50+0.34a
x3 ARBELETLEAEKKEEMENELRN SMA HHTER
Table 3 SMA analysis on biomass allocation of L. camara under different temperatures
95% . . 95% .
. wa o, A I A T .
Treatments Slope 95% confidence Interc 95% confidence
intervals slope intervals
HR-FE R 22°C 0.995 ** 1.2060 1.084, 1.342 -0.6583
Root-Plant 26°C 1.000 ** 1.0450 0.639, 1.709 -0.9624  1.1080 1.096, 1.236 0.628
30°C 0.996 ** 1.0680 0.922, 2.030 -1.1188
-tk 22°C 0.993**  0.9068 0.8226, 0.9997  —1.2000
Stem-Plant 26°C 0.972** 1.0301 0.8516, 1.2459  -1.2020  1.1090 1.026, 1.2 0.938
30°C 0.976**  0.9756 0.8167, 1.1655  -1.1880
- 22°C 0.959**  0.9345 0.9262, 0.9428  -0.1948
Leaf-Plant 26°C 1.000**  0.9844 0.8799, 1.1014  -0.1738  0.9345 0.9263, 0.9643 0.443
30°C 0.989**  0.9095 0.8306, 0.9959  -0.2110
Hnt - B AR 22°C 0.955** 1.4165 1.1137, 1.8015 2.2709
Individual leaf- 26°C 0.954**  0.8626 0.6753, 1.1018 0.8215 0.015
Individual petiole 30°C 0.942** 1.0539 0.8022, 1.3847 1.2990
WA ) - 22°C 0.63* 2.64 1.375, 5.068 -3.089
Leaf biomass- 26°C 0.594* 1.721 0.873, 3.394 -2.509 2.158 1.436, 3.227 0.6
Plant height 30°C 0.356 2.17 0.951, 4.953 -3.551
A= i -2 B 220 0.862 3.231 2.133, 4.896 -1.2067
Leaf biomass- 26°C 0.321 1.009 0.434, 2.347 -0.3626 0.028
Branch numbers 30°C 0.034 1.398 0.53, 3.689 -0.1754

# 1 0.05 KBRS ™ 78 0.01 /K b R ZEARR ; BERFREUAARE 50 54 , P <0.05 378 3[R A0 56 Hh b B 6] 22 57
B, A BA SRR

3.1 BGURN EAPE A Py A3 I S

Ok 22 BRI ST & B, A BRAS AL T SR IR BE B NG B T AR AE P A T R BE P B A R R T
A4 0 A AR SZAEAR AR 25 A (4 22 18] BT 43 e 0 2 W e BB R ) ARG v AR A ) A
25 U B AL TR ) TG S 3 2 R (ERR e b 2 S W ) 3R T A U B2 1) 388 0 S 2 S RO AR B B LA R R X
Landhausser %5 J Larigauderie %" ¥— 52 i B Y0 Fl P o 50 38 398 o i seE AR b SR 88 I A #F 9 485 SR — 3%, R W
T EE T = S A R LA A ARSI, PR AR 2R AR Wi | AR i FAR AR AR ) AR R R AL R )
Fmn TR AR Bt bR, XA F R UL 38 A AR K Y 5l B AR ) S 2R B 4 v 1)
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