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The netz-phytoplankton assemblage structure of
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ABSTRACT Changjiang River estuary is the major economic offshore fishing water. Construction
of Qingcaosha Reservoir may become unfavorable factors of juvenile growth and complementary re-
sources in Changjiang Delta. This may eventually lead to the degradation of estuarine spawning
grounds and abnormal biological community structure, and may restrict the sustainable use of fishery
resources. Ecological characteristics of phytoplankton are important indicators of environmental quality
assessment of fisheries. A multidisciplinary study on netz-phytoplankton assemblage structure was car-
ried out in Qingcaosha Reservoir adjacent waters during February to November, 2012. This study iden-
tified 7 phyla, including 46 genera and 71 species, in which diatoms dominated, and Cyanophyta,
Chlorophyta, Dinoflagellates, Chrysophyta, Cryptophyta and Euglenophyta were also found. Skeletone-
ma spp. was prevailed cross-season in the whole investigation period. Temperate coastal species were

the major ecotype, while fresh water species were occasional. Cell abundance decreased in turn from
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spring, summer, autumn to winter and the average value of spring and winter were 548. 09 and 2. 19
ind/ml, respectively. The major factor of daily migration was tidal impact, while the seasonal variation
was affected by diluted water. Seasonal variation patterns in the survey area were discriminated by the
cluster analysis of the phytoplankton assemblages. The change in seasonal runoff of the river and direc-
tion transformation of Changjiang diluted water was responsible for the variations. The canonical corre-
spondence analysis (CCA) showed that the environmental factors drive the assemblage variation during
all seasons.
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Fig. 1 Sampling stations in Qingcaosha Reservoir adjacent water
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HhEE pH B A A SRS BN 2 b E 1) WTW Multi 3430 222K B HrACHEAT 8L 00 5 , B v i iR
TR E A2 R, R T HE I E M 2r K, FE AN E BT, B 97 (NO5-N (NO,-N \NH,-N PO, -P SiO;-
Si) R i 73 IR HT B 7 (31 ZAE & e OB 2 (0 TR L vk (B AHE 20 O B s ik BH B AT O
Br (P AT ORGP AR I S 2001 5 TPE LTS 2007) .
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W 1 7R, 2012 AR PR A KR 2K A F i K, R Zdw i s R 52 e T AR IR A AR ), MR R RI & 5
R T e s pH RN WRE AR R e Bl 21 AR A AN W 5 R ER FIRERRER R BE , 1 B Tty , & e M1, R BK T 2%
A7 A AR AR B A R Z WA, BF U R O RR T > &5 > H % > F
F1 2012 FHEEDMBIEKFRE S

Table 1 ~ Water-quality indices of surface waters in Qingcaosha Reservoir adjacent water, 2012
AR TR Rt (mg/L) BEREL(mg/L) RERRE(mg/L)  WMFE(mg/L)  EFEY(mg/L) 0
Survey time Temperature Salinity Nitrate Phosphate Silicate Dissolved oxygen  Suspended material b
A7 i
. T 6.42+£0.89 14.19+12.07 1.77 £0.72 0.06 +0.02 1.64 +£0.97 12.36 +0.40 218.88 £219.68  8.05 +0.08
Winter  Spring tide
E}‘%‘{fﬁle 6.25+0.74 14.45+12.46 1.82+0.74 0.07 +£0.03 1.70 £1.00 12.45 +0.36 338.00 £579.36  8.05 +0.07
FE WL g8a110 456258 232:03  0.09:0.02  192:0.5 8005049 834722637  8.22:0.12
Spring  Spring tide
ng{f?de 22.06+0.87 4.84+5.40 2.36+0.36 0.09 +0.02 1.85+0.58 7.94 +£0.45 114.47 £46.80  8.20 +0.12
S
L (.]Kﬁ;ﬁ_ 29.22 +0.89  6.41 £8.49 2.83 +0.41 0.08 +0.02 3.21+£1.23 6.65 +0.40 122.59 £189.86  7.95 +0.16
Summer  Spring tide
Ef{fﬁl 28.72+0.92  8.64+9.45 3.04 £0.41 0.08 +£0.02 2.86x1.11 6.59 £0.43 92.12 +118.43  7.98 £0.17
bb tide
S . (5K{'1ﬂ 15.85+1.78 11.68 £10.14 2.17 £0.34 0.05 +0.02 2.10 £0.59 9.56 +0.37 618.29 £749.03  8.09 +0.09
Autumn  Spring tide
ng{f?de 15.48+1.69 11.11£9.64 2.24+0.25 0.04 +0.01 2.12 +0.55 9.60 +£0.42 420.00 £473.72  8.10 +0.08

2.2 FFEYHMEAREEFTENL

2012 AR REVBARIT K 4 DN JAARTOC, VI SE PRI 7 171 46 J& 71 Fh (32 2) , MRt 2 s LIt 3T
MO E I AR IROK AR . Hor REBET] 30 J& 49 B SRR B 69.01% , FHETT 6 JE 10 A 2k 4 & 6
MhHEEENT 3 JE 3 B, G l] BRI MIBBE T 145 LR 1 b, eI A X i) 2R B A M R

2.3 EHENSHERESHEY
475 PRI AN FFE AT 0. 03 - 10. 42 ind/ml 22 ], P4 FBEH 2. 19 ind/ml,7 B34+
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JE fres , 7 U AR A o A DXL T A A K S O R T % B e s B, R A A T
0. 14 —7201. 41 ind/ml, X2y 548. 09 ind/ml, J7 AR 4y 5 B DX T 22 7K SR T i 7l , 0 5 v )
P70 A D200 L B e e 0 01 0 1L Sl 16 5l % PR ip A M AR 2 4 T 0. 02 - 824 34 ind/ml, ¥ 1
HHEFREA 38. 34 ind/ml, IR IEA P % A DX TR A K AL AR AR AL , K 55 A B R VAT A L T R e v
SRR 2 SR 14 Sk s B PR IR AN A T 0. 06 - 44. 28 ind/ml, PRI 4RI D 7. 26 ind/ml, ik
T3 PRI PR AL ) A BE e R 200 R 7 5 A 10 Sl ([ 2) R T AR ) e 8 DX T I A K SR R R R IR
BRI, 552004 2006 AFFLRAL (AE55 42 2007 /45 2009) o Y28 AACIRAR 20 P AL 00 40 M 4 P e
KA, MR T, A KA T RN 2) .
R2 BAEKEFFEEMDFEN

Table 2 Species composition of phytoplankton in Qingcaosha Reservoir adjacent water,2012

A (] Time
Y25l Species category 2 H 5 A 3 A 11 A it
February May August November Total
T ¥ Bacillariophyta J& Genus 22 20 21 17 30
Ff Species 35 30 32 22 49
HI 3 Pyrrophyta J& Genus 3 3 3 1 6
Fl' Species 4 4 6 1 10
2% Chlorophyta J& Genus 2 4 2 2 4
Ft Species 2 5 2 3 6
W ¥ Cyanophyta J& Genus 3 1 2 2 3
Fl Species 3 1 2 2 3
43 ¥ Chrysophyta J& Genus 1 ® ® ® 1
F Species 1 1
#L7 Euglenophyta J& Genus * % % 1 1
F Species 1 1
[%i3%: Cryptophyta J& Genus ® ® ® 1 1
F Species 1 1
WP EL Species 45 40 42 30 71
w AHKGHY, Not detected
O B3 Spring tide 0 7§l Ebb tide
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Fig.2 Seasonal variation of phytoplankton cell abundance in Qingcaosha Reservoir adjacent water,2012
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Fig.3 Horizontal distributions of cell abundance and the Shannon-Wiener diversity index at low tide ,2012
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Fig.4 Horizontal distributions of cell abundance, the Shannon-Wiener diversity index at high tide,2012
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Table 3 Dominance index(Y) and cell abundance of dominant species in survey area

2 H February 5 H May 8 H August 11 A November
el A g AN A i M e
Dominant species Abundance i Y Abundance L3 Y Abundance sz Yy Abundance L3 Y
(ind/ml) (ind/ml) (ind/ml) (ind/ml)
o 1 T 775
iﬁi&ﬁﬁ 0.04 0.01 2.02 <0.01 0.34 0.01 0.24 0.03
Coscinodiscus jonesianus
JiEBE B N " % % 2.29 0.02 * *
Chaetoceros curvisetus
I ZE TS
%m”ﬁéﬁ/ﬁ <0.01 <0.01 0.14 <0.01 2.99 0.04 <0.01 <0.01
Pseudo-nitzschia pungens
L &2
AR 0.91 0.30 534.26 0.86 30.3 0.6 6.95 0.84
Skeletonema spp.
PRICACE R 0.94 0.23 0.04 <0.01 0.02 <0.01 <0.01 <0.01

Trichodesmium thiebautii

w  ARKGHY, Not detected



553 4 O FEAEF < 7 B0 QI8 7K Jul PO SR 7 0 A A 7 45 A AL 15

3 iFig

3.1 FHFEYRZESH

TEARTL AT BT R i L RIRE AL I 5 TRE R RIR K R A TS, T 9 SRR A2 2, LI A1 R i
WU, LV ARSI, 10T BT DAy ek P DX, TR VAR B 0 3 3, 5 B Y I A 98 00 D R T Bl 3k (o
SR MR RS 1992.,1993 (1998 BEMEESE 19965 FMHIF- 2006) o K VL MIRAKEEZ 1548 7=k 3 %
HEARE MY AR (EBLSE 2012) 2 FR R N, B2 O TTH MR A AR, B3 W 05 AR
(FRA2228F 2005) o A KB TR VLR K S 5K H I 89 e B B, IRl — vk P i e 40 85 4R X 32 10
YRR , Ak A 7 1) A5G4S, AE RS A8 3 ) 32 22 oy iR e o) DR, PRITE AR 5 B A B i AR IX TR ) 4
K ZET AT S VLK Y B BR AR ) ZE 1 22 W) 45, B AR P A g Kt [l 8 7 0 b (1 3 &1 4)

3.2 5hsAMIL

2012 47 4 AT AT 5 W R P2 T AR A A D0 AR RORT = 8 5 D se BB 22 B (R 4) , — T il il e /1 T3
AR 0, AV L5/ W0 LA T R A T B e B Sl R e R A 5 g — T T DR Pl R VTR YR
(9 AR ARAE i AH A KSR A A 0 b 5 R BE AR PR Sl (7525 2009) o (VT H PRI AR IR K SR DI 55l A

R4 BEDGEKSFRFHFENEESHERBILE

Table 4  Comparison of phytoplankton cell abundance of net samples in the Qingcaosha Reservoir adjacent water

SRAEIS ] (4F-1) Yl A il 5 Y 275 30k

Sampling time( Y-M) Species richness  Cell abundance(ind/ml) Survey region Reference
2012 - 11 30 7.26 121°08" —122° 11'E ,31° -32°46' N ZRWF5E This study
2012 -08 42 38.34
2012 -05 40 548.09
2012 -02 45 2.19
2006 - 11 109 0.22 121° - 123°E, 30°30’ - 32°N &% 2009
2006 - 08 130 20.30
2006 - 05 77 2.29
2006 - 02 84 0.48
2004 - 11 74 0.29 121° - 123°E, 30°45" —=32°N FRIEATEE 2008
2004 - 08 88 16.10
2004 - 05 89 64.10
2004 -02 54 0.05
2003 - 05 46 0.22 121° -123°E, 30° -32°N E=k% 2005
2002 -01 84 0.29 121° —124°E, 29° -32°N REFE 2004
2001 -07 102 9.27 121° - 124°E, 28° -32°N
2001 -05 63 1.53 121° - 123°30'E, 30°30" —32°30'N
2000 - 11 73 4.85
2000 - 05 33 0.11 121° - 123°E, 30°N -32°N Ex=5 2005
1997 -05 66 5.47 121°00" —122°40'E, 31°00’ =31°50'N BIRFLE 1999
1996 - 09 19.37
1991 -03 130 0.04 121°00" —122°15'E, 31°10" =31°55'N YRS 1995
1990 - 08 0.35
1989 - 08 - 189.22 122°00" - 124°30'E, 30°40’ -31°50'N BUHARSE 1995
1988 —12 - 0.30 121°05" —123°00'E, 30°50" —=31°50'N
1988 - 08 - 2.51 121°50" —123°00'E, 30°50" —=31°50'N

1985 - 08 — 1986 — 10 160 30.00 121°10" —124°00'E, 30°20’ -32°00'N WERE 1992
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BB Pediastrum simplex {EFEA A IAUAT Z B2 734, HeAF BE RIS BE L /N T 2l AUBORL L5 3 Melo-
sira granulata , W ] BE f T = WIS TTAR G A998 15, 5 BUFANL TRV HUK PSS B3R AR E N AT, 1
PIEREZ W 1P UK SR C (L8 2002)
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TERI B g [F]—JEBE 0 i A7, VR Y B SR R AR AR B 4R . ARl 5,428 4 AN RBERELS KT
P =53 VU DA [ iR K o A Js AW A, 2 AR TTAR TR K 3, A8 000 Ry A A B /N, Rl 11 X ) 52
BHAWZET S, B2, RO 7 Su RIS 6 Suh, IR FE I W B 22 2R, B E WA KB AT
TERE Y ERER I T LB A i AR VIR K p L 3 25 57, R T G A T 2 K0, TR VEAR It 32 28 A S I Ui
LR SR 6.7 10 (11 DU sl 457 v ) s A ot SR Azt 4 VI 1 7K S804 00 5 i 4% 38, S T DY i 2] o
Scenedesmus quadricauda FNRJEREE Spirulina sp. ZEIR KB 5 LB o Bk AN TR 2B SR AR PR K VAR I
65 ARG AN, 11 F Rk ], 2] 22 e 22/ RITAR IR ZE 9 20 Bl AR ZK ) B8 A A, 52 e 1)
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Fig.5 Cluster dendrograms of phytoplankton assemblage from Qingcaosha Reservoir adjacent water,2012
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3.4 HBEXNMOHT

O FH B I8 53 M T AR b A A 2 2 9 PN PR AL ) 5 PR 58 DR 1 2 TR A K &%, 7 AR P P Ao A
AT A0 b Xt PR I3 1) A A0 N PR B O R . &%, g H IR 0 8 Coscinodiscus argus 5283 a MSCHVEHE A48
IR I 26 ) DI 380 P8 AR B /N T A 24, T T R st 51 200 7 5 e B0 i X 2R 3R 0 STRROR TR 4%
Beo PHAKIRAR T VT 2 BRI 2 0 IX, i B 5 A A F R AR R 7T (2012 4F o [ iR 385
B A 2013) (BAEARBESEE AT B A T, R REAZ W 5 TR 52 0], — 77 18D I SRASE: it 25 5 38t T 514
/NTT6 o BYPEFFARA) , TR QRIS R DL A R g K AR SRR R A 2 /N T 76 wm, T H AR K S ]
FOLUR B R FIKRE , LS5l AN e U7 I S 22 5 ()75 48 20005 84 2009) , 55 — T 1l Y 8 40 A 32 1%
fifp S FIE TR, 0 175 I JEE R By, AT 1) 1 DR R v vy, AN T IR AR K B i AR R 1Y i, 4
MR i & ZE 0 41% S R 97% , 5 B SRS BEA B mi A oG . AR AT REJE th THRUL AR BRg 5 57
P, AAFAEE FRER BRI IR, R M 2 W LR, RERRER IR B i W A B2 MR AS [ Ao Sk 8 o A 22 5 ) I A
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Fig.6 Canonical correspondence analysis scatter bi-plot for environmental variables and phytoplankton dominant species
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TRPUGH3E; Ss: 1758 s Dia: i3 Dino: FIE; Chlor: 9 ; Cyan : 5%
NH, : Ammonia; NO;: Nitrate; PO, : Phosphate; S: Salinity; SiO;; Silicate; SM: Suspended matter;T: Temperature; Pn: Pseudon-
itzschia delicatissima; Ps: Paralia sulcata; Sc: Skeletonema spp. ; Tp: Thalassiosira pacifica; Tr: Thalassiosira rotula; Gs: Gyrodinium

spirale; Km: Karenia mikimotoi; Pd: Prorocentrum dentatum; St: Scrippsiella trochoidea
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