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Phytoplankton community structure in Qinzhou Bay during flood season by

analysis of HPLC photosynthetic pigment signatures
LAN Wenlu” , WANG Xiaohui, LI Mingmin

Marine Environmental Monitoring Center of Guangxi Province, Bethai 536000, China

Abstract; Based on a cruise in June, 2010 in Qinzhou Bay, structural characteristics of the phytoplankton community were
studied during flood season. Phytoplankton samples from 19 stations were analyzed by RP-HPLC combined with DAD
(diode array detector) to determine photosynthetic pigment composition in the study bay. Pigment data were converted into
phytoplankton composition by software of CHEMTAX based on least squares method and the steepest descent algorithm. Our
results showed that chlorophyll-a (Chl-a) , fucoxanthin, chlorophyll-b (Chl-b) and zeaxanthin were the major pigments in
Qinzhou Bay. Chl-a concentration ranged from 732 wg/m’ to 9684 wg/m’ (with a mean of 3574pg/m’ ), and the
concentration of fucoxanthin ranged from 51 wg/m’to 2714 pg/m’(with a mean of 917 wg/m’). Mean concentrations of
Chl-b and zeaxanthin were 161 pg/m’and 85 pg/m’, respectively. Other pigments generally contributed a minor proportion
of the total pigments, with average concentrations of less than 70 wg/m’. Diatoms dominated in the phytoplankton
community, contributing to 70. 2% ( mean value) of the phytoplankton biomass in QinZhou Bay, while the average
percentage for cyanobacteria and prymnesiophyta was only 12. 6% and 9. 4% , respectively. Chlorophyceae was only
abundant at the station in Maolingjiang estuary, which accounted for 40% of the phytoplankton biomass. The rest of the
other phytoplankton were rare, and constituted <10% of all phytoplankton biomass. Diatom biomass ranged from 0.21wg/L

to 8.71 pwg/L (Chl-a biomass) , and the distribution of diatom biomass was low in the inner bay and high in the outer bay.
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However, the biomass of cyanobacteria and prymnesiophyta in the inner bay was slightly higher than that in the outer bay.
Phytoplankton communities in Qinzhou Bay were clustered into four types from the estuary to the outer bay, and were
primarily influenced by floods on the Maolingjiang and Qinjiang rivers. Phytoplankton communities in the estuary were
dominated by Chlorophyceae. Diatoms, cyanobacteria and prymnesiophyta were the major groups in the inner bay, while
diatoms were dominant in the outer bay. Diatoms also dominated at the offshore stations; however, the proportion of diatoms
decreased slightly with increasing distance from the coast. Additionally analysis also was carried out to illuminate the
relationship between phytoplankton community structure and environmental factors in the study area. Results indicate that
the distribution of major phytoplankton pigments and communities were coupled with environmental parameters in Qinzhou
Bay. River flow, salinity and nutrients were the major controlling factors accounting for the spatial distribution and

composition of phytoplankton in the bay.

Key Words: photosynthetic pigment; phytoplankton; community structure; Qinzhou Bay
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Table 1 Concentration of different photosynthetic pigments in Qinzhou Bay

HAEER F/ME BRME FH{E R 3
Photosynthetic pigments Minimum Maximum Mean Detective ratio
Z W& peridinin — 183.2 69.3 0.95
19"- T B SL AL 73 3 & 19/ -butanoyloxyfucoxanthin — 23.8 1.6 0.11
19"-C B R AL A R # FK 19-hexanoyloxyfucoxanthin — 62.1 4.5 0.11
HIEHEZ fucoxanthin 50.7 2713.6 917.3 1

B # 2 neoxanthin 5.6 87.3 36.7 1

FH LR ZE prasinoxanthin — 140.9 42.4 0.84
B E violaxanthin — 31.4 14.3 0.95
BB ZE alloxanthin 5.1 20.3 10.4 1
- # 2 lutein — 81.1 12.3 0.53
FKEZK zeaxanthin 25.2 218.4 84.7 1
425 -b chlorophyll-b 18.2 393.3 161.4 1
4% a chlorophyll-a 732 9684. 1 3574 1
ZRHEM 2 chlorophyll-dv — — — 0.

— ARM
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Fig. 2 Distribution of environmental parameters in Qinzhou Bay
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Fig. 3 Distributions of main phytoplankton groups’ biomass in Qinzhou Bay
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Fig. 4 Contribution of different phytoplankton groups to
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Table 2 Correlation analysis among phytoplankton main groups and other factors

2R L HhpE TEHLA IR ER
Parameters Temperature Salinity Inorganic nitrogen Phosphate
42 a Chlorophyll a -0.16 0.48 " -0.39 -0.47"
fiE ¥ Bacillariophyta -0.10 0.47* -0.46" -0.48*
FF44WE Prasinophyceae 0.19 -0.36 0.40 0.19
#£% Cyanobacteria 0.45 -0.48* 0.47* 0.27

# P<0.05; n=19

BRI P2 15 L) AR v LA [ K BER B AN R A S5 28 SR I SR I A S DI S &8 o SRk UM
TE 7K A1/ 7K B AE DTS TOUEI T2 A B B2 RE FR 68 AT LA 23 D LIADAERAAE A SP e Y1 1 BE (R <3) I
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B (FRE>30) o X 4 B H BRI T PRI A IR S A B2 A—D o SPIRYT I Be R 2 T ik 3=
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TR | IR IRRE T A R B 1 B — PSSR 5 IS SN fh T8 SR Eh R AIR, REBE B X O30 U R I B ek
FCTEARXT TOMNE LT, TR AR v 45 K 5 B K AL/ 7K BER B DR 5 R, e ] 1 R 52 Bk AT o7 T A
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3.3 PONEANE SNSRI 2 5
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