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Structure characteristics of phytoplankton community and the relationship
with environmental factors in offshore area of Laoshan, Qingdao
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ABSTRACT Phytoplankton at inshore area of LLaoshan and Liuging River Bay of Qingdao
were investigated in May and August., 2012. There were 36 species belonging to 23 genera of
phytoplankton collected during the survey in May, and the total number of phytoplankton was
85.26 X10°~720.16 X10’cell/m’. An outbreak of Noctiluca scintillans was observed in May,
when its cell number was more than 80% of the total cell count. The diversity index was influ-
enced by N. scintillans, and the cell abundance was also low. In August, Fifty-four species be-
longing to 30 genera of phytoplankton were collected during the survey; the total number of

phytoplankton was 43. 00X 10* ~1 116. 27 X 10°cell/m*. In August, phytoplankton was more
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diverse in survey areas, and the cell abundance was lower. Clustering analysis showed that the
similarity of the phytoplankton community was more than 60% in May, and more than 50% in
August. The cell abundance of phytoplankton at inshore area of LLaoshan was more than that in
Liuging River Bay, while the diversity of the former was lower than the latter. Average cell a-
bundance showed a negative correlation with N/P (= —0. 81, P<C0.05), while the mean di-
versity showed a positive correlation with N/P (r=0. 98, P<C0.05). It is concluded that the
key limiting factor affecting the cell abundance and diversity of phytoplankton was the inorganic
nitrogen.
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Fig. 1 Phytoplankton sampling stations at inshore area of Laoshan and Liuqing River Bay, Qingdao
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Table 1 List of phytoplankton in the survey area

Fh2&  Species 5 A May 8 H August 2§ Species 5 H May 8 A August
HAEE AP Paralia sulcata -+ sy = ¥ Triceratium favus —+

Fr0 B i % Coscinodiscus centralis + + i R #E Ditylum brightwellii +
f O I8 57 85 Cos. Excentricus + + WA MH Eucampia zodiacus +
WL B 3% Cos. oculus-iridis + -+ ZRWE - HERY 3 Helicotheca tamesis +
#% 28 0 i Cos. Granii + £ ¥T ¥ Synedra spp. +
TR 8] 57 3 Cos. Weilesii + + b (G2 Thalassionema frauenfeldii +
SRR 5 3 Cos. asterom phalus + + FIMF LW Thalassionema nitzschioides +
I G B i 3 Cos. Coscinodiscus jonesianus + WG+ Pleurosigma a f fine + +
AT G Cos. radiatus -+ W I AR B Gyrosigma balticum +
i H B 55 % Cos. argus + JHE # Navicula spp. + +
|5 i 9 Coscinodiscus sp. + + JHE ¥ Navicula sp. +
T RERIREE Actinocyclus octonarius + KUEE B Diploneis sp. +
BN EE Cyclotella striata var. Striata + JE G Donkinia sp. +
INEREE Cyclotella sp. + PIECPE Pinnularia spp. + +
W 5E ¥ Thalassiosira sp. + BB Pinnularia sp. +
4% Thalassiosira spp. + KZEIE ¥ Nitzschia longissima + +
|3V 5% 3¢ Thalassiosira rotula + WA ZEE W N, closterium +

KW 558 Thalassiosira pacifica + #IEHE N. spp. +
Bl B 4 #E Skeletonema costatum + -+ WIRZE ¥ N. lorenzizna +
FF & MAFEBE Leptocylindrus danicus + -+ I H N. sp. + +
o ME AR A BE Leptocylindrus mediterraneus + RHZE B N, pungens + +
FARE B E AR Rhizosolenia acuminata -+ + T FE P N. delicatissima —+ —+
Wl EAMRAE . Rhi. setigera + IRIGHEIE 3 Bacillaria paxillifera + +
M AR ¥ Rhi. robusta + VKL B AP Asterionellopsis glacialis +
AL Rhi. sinensis + Wi#F#: Fragilaria spp. +

WU #E Rhi. sp. + =M fawE Ceratium tripos + +
& W AR KT Bacteriastrum hyalinum + -+ KAfMfMm#e C. macroceros + +
AT ¥ Bacteriastrum sp. + ik M¥E C. fusus var. schuttii Lenm + +
WA B W Chaetoceros densus + + XMW C. furca +
B4 fg BB\ Ch. teres + WIC#E Noctiluca scientillans + +
B L Ch. affinisvar.af finis + SRAL R B Amphidinium carterae +

WK ER Ch. lorenzianus + Wi g W Dinophysis acuminata +

I A BRNAS T Ch. decipiens f. singularis + B GR I BEBE Dinophysis fortii + +
PUHESE F B#E Ch. pseudocurvisetus —+ HEW 5 £ B B4 Protoperdinium conicum —+

TiE 58 /1 B Ch. curvisetus + B EZ % Protoperdinium leonis +

LM TEW Ch. debilis -+ JEW Z W W Peridinium crassies +
e T E Ch. tortissimus + JEZ H ¥ Protoperdinium sp. +

E AL ¥ Ch. paradoxus -+ JE ¥ Prorocentrum sp. +

MATH Ch. hirundinellus + Hifi| 2 B # Gonyaulax spini fera +
i W Chaetoceros sp. + + W8 ¥ Gonyaulax sp. +
R AE VAR ¥ Odontella sinensis +
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Fig. 3 Horizontal distribution of phytoplankton abundance (X 10%cell/m®) in Liuging River Bay in May and August
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Table 2 Community structure of phytoplankton at inshore area of Laoshan and Liuqing River Bay, Qingdao
R ENGILE e ¥ Mean
Time Survey area MXHS B H W4T RERED R C
5 H May 51T B2 Offshore area of Laoshan 16 0.77 0.28 2.55 0.72
Wi Liuging River Bay 18 0. 83 0.29 2.92 0. 69
8 H August 55 11197 2 Offshore area of Laoshan 24 2.44 0.78 4. 51 0.16
WG Liuging River Bay 26 2. 87 0. 88 4. 83 0.08
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Table 3 The dominant species of phytoplankton at inshore area of Laoshan and Liuging River Bay, Qingdao

T 25 B ] 5% 111 % /7 Inshore area of Laoshan VI ¥ Liuqing River Bay
Sempling 0 Ptz Y {1 3 (341 Y
time Dominant species Dominance degree Dominant species Dominance degree
5 A May WI6#: Noctiluca scientillans 0. 886 WIe#E Noctiluca scientillans 0. 840
BIFRE# C. asteromphalus 0.059 BB # C. asteromphalus 0.073
Fih B %&W S, costatum 0. 059 ZCHIIR B A, octonarius 0. 041
BT B, hyalinum 0.021 FhE %W S, costatum 0. 045
8 H August )
BEWMEM C. affinisvar.af finis 0. 030 BT E B. hyalinum 0.068
WA TE Ch. lorenzianus 0.032 EBRME® C. affinisvar.affinis 0.037
KZE W N. longissima 0. 034 WM TEH Ch. lorenzianus 0. 049
TEhZEIEIE N. Delicatissima 0.174 et E¥  Ch. curvisetus 0.039
i C. fususvar. schuttii Lenm 0. 039 M FrEE P. affine 0. 030
KZEIE# N. longissima 0.029
ZEhZEIE . B, paxillifera 0.137
=S¥ Ceratium tripos 0. 043
Kfmf# C. macroceros 0.026
ikEf P C. fusus var. schuttii Lenm 0. 092
WIEHE N. scientillans 0.037
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Fig. 4 Cluster of phytoplankton community at inshore area of Laoshan and Liuging River Bay, Qingdao
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Fig. 5 Relationship between average cell abundance

and diversity of phytoplankton and N/P ratio
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