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ML phylogenetic tree based on ITS sequences; A:
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sample ID indicates the numbers of identical se-
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Fig. 2 Electrophoresis pattern of amplified products by 5S
NTS primers 1: Trans 2K Plus II DNA Marker; 2—
5: floating samples; 6—38: attached samples; 9: posi-
tive control for U. prolifera; 10: positive control for
U. linza
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ML phylogenetic tree based on 5S NTS sequences;
A:2016; []: 2017, @: 2018; F: floating samples;
A: attached samples. The number in brackets after
the sample ID indicates the numbers of identical se-
quences
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Fig. 4 Electrophoresis pattern of amplified products by SCAR
primers; 1: Trans 2K Plus I DNA Marker; 2—35:

floating U. prolifera samples; 6—9: attached U. pro-
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Morphology of U. prolifera. a: attached U. prolifera,
Scale bar 1 cm; b: floating ecotype in highly branch-
ing morphology, Scale bar 2 cm; c: floating ecotype
without branches, Scale bar 2 cm.
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Fig. 6 Distribution percentage of top branching order in
different populations of U. prolifera
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Fig. 9 Branching phenotypes of floating ecotype of U.
prolifera under culture conditions
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Abstract: The floating ecotype of Ulva prolifera is known to dominate the green tide in the Yellow Sea. It is
generally considered to have highly branched phenotypic characteristics, but always lacks a quantitative
morphological characterization. This study aims to quantitatively characterize the branching phenotypes of U.
prolifera by extensively sampling both the floating ecotypes and attached populations, and using two morphological
indexes (the top branching order and the intensity of primary branches). The results showed that the top branching
order might reach up to five levels in the floating ecotype, whereas the intensity of primary branches was found to
be 5.8 times higher than that of the attached populations, which are usually unbranched. These results indicate a
significant difference in the branching phenotypes of floating ecotypes and attached populations. In addition, the
plasticity of branching phenotypes was also much stronger in the floating ecotype than the attached populations
under different type of conditions. These results suggest that the highly branched phenotype is an essential adaptive
feature of the floating ecotypes, and the strong plasticity of the branched phenotype may help them in adapting to
the changeable marine environment. These conclusions can provide a quantitative morphological index and an

important theoretical basis for further studies.
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