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Effects of salinity and interspecific interaction on germination and growth of

Scirpus mariqueter and Spartina alterniflora

WANG Qian, SHI Huanhuan, YU Zhenlin, WANG Tianhou, WANG Chenghuan *
School of Life Sciences, East China Normal University, Shanghat 200241, China

Abstract; Salinity and interspecific interactions are the main factors affecting community assembly of wetland ecosystems.
However, most previous studies focused on the interaction between adult plants, and our understanding of their interspecific
interactions at regeneration stage is still limited. Chongming Dongtan National Nature Reserve is a wetland of importance in
the Yangtze River Estuary. The invasion of Spartina alterniflora has caused significantly negative impacts on native Scirpus
mariqueter and the local ecosystem. This study examined the effects of salinity and interspecific interaction between Spartina
alterniflora and Scirpus mariqueter during seed germination and vegetative growth stages by controlled environment
experiments, aiming to further understand the influence of regeneration on plant community assembly of salt marshes. The
major findings of this study are as follows. (1) In Petri dish germination experiment, germination rate of Spartina
alterniflora seeds was not significantly affected by salinity and interspecific interaction, but the germination speed was
significantly slowed down under 1% NaCl treatment. Germination rate of Scirpus mariqueter was significantly inhibited by
high salinity, and the effects of interspecific interaction were regulated by salinity. Scirpus mariqueter seeds were

significantly facilitated by Spartina alterniflora seeds in 1% NaCl solution, but not in fresh water. Germination speed of
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Scirpus mariqueter seeds was also significantly slowed down under 1% NaCl treatment, but interspecific interaction had no
significant effects. (2) In interaction mechanism experiment, germination rate of Spartina alterniflora seeds was
significantly promoted by Scirpus mariqueter seeds in mixture, and the germination speed was significantly slowed down in
soak solution of competitor seeds. Germination rate of Scirpus mariqueter seeds was significantly promoted by Spartina
alterniflora seeds, whereas the germination speed was significantly slowed down. For both species, the salinity of culture
solution was significantly lower in mixture than in other treatments. Hence, the interspecific interaction between Scirpus
mariqueter and Spartina alterniflora seeds was not mediated by allelopathy. The facilitation may be caused by salt absorption
during the germination process. (3) In pot experiment, high salinity also inhibited Scirpus mariqueter more than Spartina
alterniflora. Germination and vegetative growth (average shoot height and aboveground biomass) were generally inhibited in
mixture compared with those in monoculture, but the difference was not significant. Interspecific competition was affected by
stress and life history stage, which became more intense in more stressful environment and late life history stage. In newly
formed salt marsh plant communities, environmental factors such as salinity play more important roles, whereas in mature

communities, interspecific competition becomes the dominant factor which determines the community pattern.

Key Words: wetland; community assembly; salt stress; interspecific interaction
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Fig.1 Germination of Spartina alterniflora and Scirpus mariqueter seeds under different salinity and interspecific interaction treatments
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Fig.2 Germination of Spartina alterniflora and Scirpus mariqueter seeds and final salinity in petri dishes under different interspecific
interaction treatments
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Table 3 Results of factorial ANOVA testing the effects of salinity and interspecific interaction on germination of Spartina alterniflora seeds in pot

experiment
7 S Sfe e B % % Germination rate i & # % Germination speed
Source of variation df F P df F P
EhJE Salinity 1 9.291 0.010" 1 4.093 0.068
Fhral /e Interspecific interaction 1 0.407 0.535 1 0.213 0.654
b e xR EIVE Salinity X Interaction 1 2.658 0.129 1 7.483 0.019*
#* FER P<0.05, * * F/n P<0.01, = = = Fsx P<0.001
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Fig.3 Germination of Spartina alterniflora and Scirpus mariqueter seeds under different salinity and interspecific interaction treatments in
pot experiment
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Table 4  Results of factorial ANOVA testing the effects of salinity and interspecific interaction on growth performance of Spartina alterniflora
at harvest
s SR =5 Height b A= ¥ Aboveground biomass
Source of variation df F P af F P
£R B Salinity 1 0.985 0.354 1 1.765 0.226
FhIEJE FH Interspecific interaction 1 1.155 0.318 1 2.524 0.156
EL B2 <A B VEFH SalinityXInteraction 1 0.162 0.700 1 2.187 0.183
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Fig.4 Growth performance of Spartina alterniflora and Scirpus mariqueter under different salinity and interspecific interaction treatments in

pot experiment
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