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Tab.1 Phytoplankton species composition during the cocultivation period

Diatoms

Asteroplanus karianus (Grunow) Gardner et Crawford

Bacteriastrum sp.

Chaetoceros compressus Lauder

C. curvisetus Cleve

Climacodium biconcavum Cleve

Coscinodiscus asteromphalus Ehrenberg

C. excentricus Ehrenberg

C. marginato-lineatus A. Schmidt

C. radiatus Ehrenberg

Coscinodiscus sp.

*

Cylindrotheca closterium (Ehrenberg) Lewin et Reimann

Diploneis bombus Ehrenberg

Donkinia sp.

Eunotogramma debile Grunow

Grammatophora marina (Lyngb.) Kuetzing

Helicotheca tamesis (Shrubsole) Ricard

Leptocylindrus danicus Cleve

Licmophora abbreviate Agardh

*

Nitzschia longissima (Brébisson) Ralfs

*

Odontella mobiliensis (Bailey) Grunow

O. regia (Schultze) Simonsen

Paralia sulcata (Ehrenberg) Cleve

Pinnularia sp.

Pleurosigma sp.

Psammodictyon panduriforme (W. Gregory) D. G. Mann

Rhizosolenia robusta Norman

R. styliformis Brightwell

Skeletonema costatum (Greville) Cleve

Surirella sp.

Thalassionema nitzschioides Grunow

Thalassiosira rotula Meunier

Dinoflagellates

Ceratium furca (Ehrenberg) Dujardin

C. fusus (Ehrenberg) Dujardin

C. longissimum (Schroder) Kofoid

Dinophysis fortii Pavillard

*

Prorocentrum lima (Ehrenberg) Stein

Silicoflagellates

Dictyocha fibula Ehrenberg
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Tab.2 Changes of phytoplankton community structure in cocultures with different treatment

(g/L) (g/L)
0 0.8 2.4 7.2
(x10° /L) 3.09+1.40 1.02+0.15 2.49+0.81 6.89+3.61
(x10° /L) 2.77+1.44 0.44+0.16* 0.22+0.04* 0.13+0.02*
(x10° /L) 0.31+0.09 0.57+0.09 2.27+0.83 6.76+3.61%
37.3+£22.3 1.68+0.87* 0.54+0.24* 0.47+0.18*
(x10° /L) 0.31+0.09 0.57+0.09 2.27+0.83 6.76+3.61%
(x10° /L) 2.27+1.25 0.08+0.01%* 0.10+0.02* 0.08+0.01%*
(x10* /L) 2.79+1.02 3.24+1.37 1.03+0.38 0.26+0.07*
(x10* /L) 2.03+0.95 0.27+0.10%* 0.13+0.04* 0.08+0.02*
(dwma) 0.73+0.06 0.64+0.05 0.58+0.03 0.54+0.06*
(H) 1.33+£0.12 1.12+0.17 0.88+0.18 0.92+0.27
(@) 0.43+0.03 0.37+0.05 0.30+0.06 0.31+0.09
+ (n=10); * , (P<0.05)
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Fig. 1 Changes of phytoplankton cell abundance in cocultures with different treatment
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Fig. 2 Cell abundance changes of predominant phytoplankton species in cocultures with different treatment
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Fig. 3 Percentage composition changes of phytoplankton cell abundance in cocultures with different treatment
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Influence of Enteromorpha prolifera (Chlorophyta) on the
phytoplankton community structure

ZHANG Xue" ?, LUAN Qing-shan?, SUN Jian-giang?, WANG Jun?

(1. College of Fisheries and Life Sciences, Shanghai Ocean University, Shanghai 201306, China; 2. Laboratory
of Stock Assessment and Ecosystem, Shandong Provincial Key Laboratory of Fishery Resources and
Eco-environment, Yellow Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Qingdao
266071, China)

Received: Oct., 28, 2012

Key words: Enteromorpha prolifera; phytoplankton; community structure; species diversity

Abstract: The rapid proliferation of Enteromorpha prolifera (Chlorophyta) formed the “green tides” which influ-
enced the onshore area of Qingdao city in recent years. In order to evaluate the influence of this macroalgae on the
community structure of natural phytoplankton, fresh tissue of E. prolifera and phytoplankton seawater were sam-
pled near the third bathing beach of Qingdao at the end of July 2011. The cocultivation experiment of E. prolifera
and phytoplankton was lasting ten days under controlled conditions in the laboratory. Four treatments were designed
including one control group and three experimental groups, with three paralleled samples in each treatment. No E.
prolifera was added to the control group whilst 0.8 (low), 2.4 (medium) and 7.2 g wet/L (high) fresh tissue were
added to the experimental groups. The results showed that diatoms were inhibited during the cultivation period,
with significant low cell abundance in the three experiment groups (P<0.05), averaging 84.1%, 92.1% and 95.3%
reduction compared with the control group respectively. The cell abundance of predominant species Nitzschia long-
issima in the high experimental group was only 0.38% of that in the control group in the tenth day. The cell abun-
dance of dinoflagellates increased from the beginning of the cultivation and fell back during the late period in all
treatments. The cell abundance of predominant species Prorocentrum lima in the high experimental group was 98.7
times higher than that in the control group in the third day. The existence of E. prolifera altered the community
structure of natural phytoplankton through the influence on the cell abundance and predominant species succession.
The composition of predominant species would become simplified whilst the species diversity and the robust sta-
bility of phytoplankton community would lose. However, due to the allelopathic effect of E. prolifera on the single
cell phytoplankton species, the blooms of those red-tides species in natural seawaters would be inhibited, favoring for

the prevention of red tide in coastal regions of China Seas and the ecological restoration of aquatic environments.
(R4 ki)
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