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Antagonistic interactive effects of exogenous calcium ions and parasitic Cuscuta

australis on the morphology and structure of Alternanthera philoxeroides stems
CHE Xiuxia"*, CHEN Huiping’, YAN Qiaodi’, LI Yonghui*”, YANG Beifen®, LI Junmin®, LIANG Shichu'" *
1 School of Life Science, Guangxi Normal University, Guilin 541000, China

2 Institute of Ecology, Taizhou University, Linhai 317000, China

3 School of Life Sciences, Shanxi Normal University, Linfen 041004, China

Abstract; Exogenous calcium ions play an important role in the response of plants to environmental stresses, and parasitic
plants cause significant damage to the growth of invasive plants. However, there has been no empirical study on the
interactive effect of exogenous calcium ions and parasitic plants on the growth of invasive plants. Alternanthera philoxeroides
( Amaranthaceae ) , native to South America, is a globally noxious invasive weed that has expanded into China and is now
widespread throughout the country. Cusucta australis ( Convolvulaceae) , a native holoparasitic plant, is found to parasitize
A. philoxeroides in the field. Here, we conducted a greenhouse experiment to test the interactive effect of parasitic C.
australis and exogenous calcium ions on the morphology and structure of invasive Alternanthera philoxeroides stems, with the
aim of elucidating the role played by calcium ions during the response of invasive plants to native parasitic plants. Parasitic

C. australis significantly decreased the total length, branch number, internode number, diameter and pulp cavity diameter
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of A. philoxeroides stems, but significantly increased the collenchyma and cortex thickness of A. philoxeroides stems. The
addition of exogenous calcium ions had no significant effect on the total length, branch number, internode number,
diameter, pulp cavity diameter and vascular bundles diameter of A. philoxeroides stems, but increased the number of
vascular bundles, and decreased the internode length, collenchyma thickness and cortex thickness of A. philoxeroides
stems. The interaction between parasitism and exogenous calcium ions was found to have an effect on the collenchyma and
cortex thickness of A. philoxeroides stems, with the result of increased thickness in both parts. This indicated an
antagonistic interactive effect between parasitism and exogenous calcium ions on the collenchyma and cortex thickness of A.
philoxeroides stems. This antagonistic interactive effect suggests that exogenous calcium ions could significantly improve the

defense of host plants to parasitic plants and reduce the damage caused by parasitic plants on their hosts.

Key Words: Alternanthera philoxeroides; Cuscuta australis; exogenous calcium ion; parasitic plant; invasive plant; stem
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Fig.1 Alternanthera philoxeroides in the experiments
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Fig.2 Comparison of stem form of Alternanthera philoxeroides under different calcium ion concentration and parasitic of Cuscuta australis
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Table 1 Two-way ANOVAs of the effect of parasitism and addition of Ca** on the morphological traits of Alternanthera philoxeroides stems

; . I 2K SRSRHERS ViKs % B
5 5K fri g 1R s e x

. . Total stem Mean length Number of Number of
Sources of variations df Stem diameter . .

length of internodes branches internodes

FER Main
/£ Parasite(P) 1 8.645"" 19.367 ** 0.001 11.392** 18.248 **
HES T Content of calcium ion(C) 4 0.176 1.919 3.207 " 2.513 0.474
ZHELN Interaction
P xC 4 1.561 1.457 0.413 0.981 1.401
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Fig.3  Comparison of stem structure of Alternanthera philoxeroides under different calcium ion concentration and parasitic of

Cuscuta australis
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Table 2 Two-way ANOVAs of the effect of parasitism and addition of Ca’* on the structural traits of Alternanthera philoxeroides stems

AEREE AR Bt B JEA R
HHEE df  Vascular bundles Vascular bundles  Pulp cavity Collenchyma

Sources of variations Cortex thickness

number diameter diameter thickness
FRU Main
2F2E Parasite(P) 1 0.114 0.169 6.155" 16.677 ** 75.464 7"
58T Content of calcium ion( C) 4 5.671*" 2.100 0.598 4.437* 2.882"
ZEHALM Interaction
PxC 4 0.757 2.633 2.761 4.185" 8.933***
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Fig. 4 Comparison of total response of cortex thickness and collenchyma thickness under different calcium ion concentration
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