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Tab.1 Comparison of plankton species collected by two sampling methods ( net and water sampler)

LR/ RIES TKEE A L RiES TKEE P
Jndir B3 Asteroplanu skarianus + - PO PE Pinnula sp. +
=¥ Ceratium tripos + - JEHH 3 Prorocentrum sp. +
FIKMAEHR Chaetoceros castracanet + + KN ZEIE : Pseudo-nitzschia pungens + -
faERE Chroococcus sp. + - HARAEE Scenedesmus bijuga + -
/N ES B ¥ Coelastrum microporum + - Fi B 453 Skeletonema costatum + +
JeE ¥ Corethron criophilum + + EFFT3E Synedra sp. + +
TR B 55 3% Coscinodiscus radiatus - + i L EE S Thalassiosira nordenskiiffdii - +
[&] 5753 Coscinodiscus sp. + + 18 QB3 Thalassiothrix frauenfeldii + +
SEUNREE Cyclotella striata + + WL Y4k /K F Acartia bifilosa + +
(AP A 2538 Cymbella naviculiformis - + TR kEIK % Acartia clausi + +
25 Cymbella sp. - + KEVPEY K Acartia pacifica + +
$H H 3 Dinophysis sp. + + Bf A 40 . Alima larva + -
LA Euglena acus + + 7 A JE K Calanopia thompsoni + +
H B Euglena caudata + + Fi4E¥ /K & Calanus sinicus + +
B Euglena oxyuris + + ARl R 35 Corophium sinensis + +
WeATFEE Fragilaria sp. + + KH§% Daphnia longispina + +
i/ NREREE Gloeocapsa minima + + KA T /K Eurytemora pacifica +
B 153 Gonyaulax sp. - + {44 Fish larva - +
ARG Lyngbya limnetica - + i 254 L Gastopod larva +
UKL L 56 B Melosira granulata + - HENE Gastrosaccus sp. - +
PICWURL H 55 B M. granulata var. - + UK NE LI 7K 2 Oithona similis + +
We/NEBE ¥ Melosira pusilla + + ZBH4)K Polychaeta larva - +
HELR 2R G 38 Meuniera membranacea + - T B ) S5 IR 4 By, Porcelain larva + +
Hr H 228 Nitzschia closterium + + st T I Sagitta crassa + +
ZEILBE Nitzschia sp. + + fa B4 K Zoae larva - +
WIGHEE Noctiluca scintillans - +
B FRRIER, — R ARIH,
Note: “ +” means the species was observed; “ — ” means the species was not observed.
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=N N 25
+e 2 [ | \ |
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0.75F W ol N\
0.70 2 L gé 8 A A*
7 42 =F R
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Indices name (s Botd 5 /2R K B i, Net
1 FHEY SRR BB (E 6D Bot F1 Bots g HIF0 ~5 m k)

FIZTNS m PBERANE A, Net R0 ~5 m Fdh)

Fig.1 Comparison of phytoplankton biodiversity indices

based on the two sampling methods

(BotO and Bot5 represent water samples at surface and at 5 m below

by net from the surface to 5 m below the surface)

the surface, respectively. Net denotes the plankton sample

Fig.2 Comparison of zooplankton biodiversity indices

based on the two sampling methods

(Bot0 and Bot5 represent water samples at surface and at 5 m below

the surface, respectively. Net denotes the plankton sample

by net from the surface to 5 m below the surface)
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2.3 ZHMEREHBERKE
i SPSS B XS P i A i 2 ARV RO AT
JEOX ¢ RS H, SATT RS FR KR GE T 25 57, 4 2R
2,
F2 ZHEMEEEANKRIEER
Tab.2 Results of paired ¢-tests for plankton biodiversity

indices based on the two sampling methods

iz HfEz i ! B EE
S -3.34 2.25 -3.63 0.015
d -0.34 0.21 -4.01 0.010
J -0.02 0.15 -0.38 0.718
H' -0.25 0.45 -1.36 0.232
D, 0.04 0.16 0.66 0.541
-2’ -0.03 0.12 -0.67 0.534
A 0.28 7.84 0.09 0.935
-1.88 7.51 -0.61 0.568

A* -31.22 95.84 -0.80 0.461
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B IO Rk 1) JBBCEE R TR S IR AR il 7 — i
& AR T Z RV, ¢ KRS R K], H
AFZEE(S) FI Margalef - & FEHR AL (d) 1) 22 745
REBE(P<0.05), Uil 2 FhIRFE Iy 00X 2 M5
Bof W35 Ve i T A 4 B 2= 5 0K W
(P>0.05) , Yl 2 B HORE 7 v %o H5E i oK 4 B A
GiiteE EZER
3 g
3.1 BUEZEXN SRR BRI R0
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S3 BT B T R 7 s, R 7 AR RE I 1 B 4K
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GORMIA AR 22 50 ¢ KB g SRR, Fh 2k
$(S) H1 Margalef 4555 (d) ¥ 52 RAFHARTZ W, AT
B AL B e g it R R B3

S BERPVBORE T R ERA B C R0 Rk A BT

SRR T 00 DR AG I 2 T A P A AR S A S R R
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2002) ; JUHZ S WF5E SN A WA, AL
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T RN PRV R G R R 2 ) E 25
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FETT CROK ) B3GR, SRAE 3 ) 2R W) b 28 245 15
AR RAT: ity AR KA b AR A K AR R 22
BERLITLLS il d R Gei 29 22 5 My 2K 22 57
PEFEECEA AU T4 J7 KN A (Magurran,

2004 ) , R AR LB 55 22 5%
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5T 4t SR F W, 72 1% /K 38 SR K 8 AT Ui A= 4
W (R B T AP AE A R 26 22 S, S o 20 T A
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Influence of Sampling Method on the Analysis of Plankton Biodiversity in Beitang Estuary
ZHANG Qing-tian" >, ZHANG An-tu', SHI Jiang-jiang' , CHEN Sheng', HU Gui-kun'

(1. College of Marine and Environmental Sciences, Tianjin University of
Science & Technology, Tianjin 300457 ,P. R. China;
2. Tianjin Key Laboratory of Marine Resources and Chemistry, Tianjin University
of Science & Technology, Tianjin 300457 ,P. R. China;
3. Tianjin Marine Environmental Protection and Restoration Technology

Engineering Center, Tianjin 300457 ,P. R. China)

Abstract; Biodiversity indices have been used for decades to analyze the stability of communities and assess envi-
ronmental conditions. Studies, while limited, have shown that survey results of biological diversity are affected by
the method used for sampling. Plankton is an important aspect of ecological research and the two conventional de-
vices for plankton sampling are the plankton net and water sampler, but few reports are available about the effect of
sampling method on plankton diversity measurements. In late June 2014, we carried out plankton surveys using the
two sampling methods in Beitang estuary (117.81°E, 39.07°N) in the Tianjin sea area of northern China. The
goals were to compare the effects of these two conventional sampling methods on the results of plankton diversity
measurements and to provide a reference for ecological evaluation. Phytoplankton and zooplankton samples were
collected, using plankton nets (type II for zooplankton and type III for phytoplankton) and water samplers, at the
same location and time. The plankton samples were immediately fixed with formaldehyde in situ and later counted
in the laboratory. A total of 34 phytoplankton species were identified, dominated by diatoms. Each method collect-
ed 26 phytoplankton species, with the 18 species in common accounting for 52.9% of the total species. A total of
17 zooplankton species were collected, dominated by Copepods. Sixteen zooplankton species collected by plankton
net and 11 species by water sample, with the 10 species in common accounting for 58. 8% of the total species. In
addition to the number of species (S) and abundance, eight biological indices, including three taxonomic distinct-
ness indices and five traditional diversity indices ( Margalef richness, Pielou evenness, Shannon diversity, Simpson
index and dominance) were compared in this study. Results show that the biodiversity indices and the plankton a-
bundance are both influenced by sampling method. When a plankton net was used for phytoplankton sampling, the
number of species and the Margalef richness, Pielou evenness, Shannon, and Simpson indices gave higher values,
whereas the dominance and the taxonomic distinctness indices were lower. When a water sampler was used to col-
lect zooplankton samples, the abundance and the Shannon, Pielou evenness, Simpson indices and the taxonomic
distinctness (A) were higher, and the other indices were lower than the results obtained with the plankton net. Sta-
tistical analysis ( T-test) shows that differences resulting from the two sampling methods were significant for species
number and Margalef richness index, but not for the other indices. Therefore, the effect of sampling method should
be considered when using biodiversity indices to assess water quality and evaluate ecological conditions.

Keywords: sampling method; biodiversity; phytoplankton; zooplankton; Beitang Estuary



