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Effects of Species Composition on Interspecies Relationships of Submerged
Plant Vallisneria natans Under Different Light Intensities

SUN Lijun, YANG Zhenzhi, GUO Peiqin, XING Ke, CHEN Zhenglong, PENG Hui, YUAN Guixiang"

(Hunan Provincial Key Laboratory of Rural Ecosystem Health in Dongting Lake Area, Ecology Department, College of Resources and Environment, Hunan

Agricultural University, Changsha 410128, China)

Abstract: To understand the influence of interspecific relationships on community structure of submerged plants,
the interaction of Vallisneria natans with Hydrilla verticillata and Myriophyllum spicatum was studied in the
middle and lower reaches of the Yangtze River with different combinations of species under different light levels
(20% and 50% nature light). The results showed that the biomass, height and leaf number of V. natans co-cultured
with M. spicatum had not significant changes under low light intensity. The biomass of root and root/ leaf of V.
natans decreased with co-cultured ratio of M. spicatum increasing. Under high light intensity, the biomass and leaf
biomass of V. natans increased with co-cultured ratio of M. spicatum increasing, while the height, root length and
leaf number of V. natans had not change. There were no significant differences in height, root length and leaf
number of V. natans between co-cultured with H. verticillate and M. spicatum, while biomass and leaf biomass of
V. natans co-cultured with M. spicatum were lower than those co-cultured with H. verticillate. Therefore, both the
species composition and co-cultured ratio could affect the interaction relationships between V. natans and other
species, and then affect the community dynamics of submerged vegetation.
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Table 1 Effects of light intensity and co-culture ratio on growth of Vallisneria natans

PEIR JEFPEE] Co-culture ratio (C) JEIEGRE Light intensity (L) CxL

Trait F P F P F P
A& Biomass 1.101 0.351 63.526 <0.001 1.127 0.341
HRA 4 Root biomass (R) 0.290 0.832 78.159 <0.001 0.636 0.593
HAE4)  Leaf biomass (Le) 1.128 0.340 58.982 <0.001 1.123 0.342
R E R/Le 0.600 0.616 0.113 0.737 1.012 0.390
Fk# Plant height 0.275 0.844 4.801 0.030 1.019 0.386
R4 Root length 2.393 0.071 41.565 <0.001 1.057 0.370
%7 Leaf number 1.019 0.387 6.957 0.009 0.160 0.923
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Fig. 1 Effects of light intensity and co-cultured ratios with Myriophyllum spicatum on biomass allocation of Vallisneria natans. P1: 8:0; P2: 6:2; P3: 4:4; P4: 2:6.
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Fig. 2 Effects of light intensity and co-cultured ratios with Myriophyllum spicatum on morphology of Vallisneria natans
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Table 2 General linear model of species combination and co-cultured ratio on growth traits of Vallisneria natans

PR VR LI Co-culture ratio (C) YIFh4H 4 Species combination (S) CxS

Trait F P F P F P
L) & Biomass 0.513 0.674 1.673 0.198 0.051 0.985
HAY)E Root biomass (R) 1.535 0.209 0.166 0.684 0.519 0.670
45 Leaf biomass (Le) 0.427 0.734 1.678 0.197 0.057 0.982
RIEE R/Le 0.735 0.533 2318 0.130 1.607 0.191
Pk Plant height 0.113 0.952 1.914 0.169 0.720 0.542
R4 Root length 1.644 0.182 0.046 0.831 2.026 0.113
% Leaf number 0.686 0.562 0.011 0.917 0.062 0.980
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