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Fig.1 Location of sampling sites in

Tian-e-zhou Oxbow
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TRIFAEY)E PERE A T 25 5 (I H 64 wm) iF il
AW I TE K TR 00 7 57 1 ~ 3 min, LA J5 1] 5%
FER EOARIE E o IR E AR T S LA HLB R
KoKassr Bod R 3 R RK, R R BOLIR 5 KR
1L 1% & -8Rl B 8 , 5 K B PR AA AR oA
5% /R E AR, Al 1] Se = A

S PR T T S5 3 P SO R A R B A T R 2R
WS (T B FIBLEN L, 2006 ) 5 75 We AR 4 5 2 R
A0 1 mL H40HE , 75 B 355 (10 x40) T it4.
ARG AR SR U T A S B, AR R BRI A
IR (B3C,2005) 15 2 & MR AR Y i
1.3 MBMEHE

TRIFEY) LTI L RE (V) H AT
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b on, NHS BB RERL, £ 3% R 1 H S
N P T EEAREG Y =0. 02 (R E IR
P (TRIRALFIBR T ,1989)

1.4 KERIEMH

HR PR EAE Y () IAF B P K A8 SRR (&
FEAL A R BE, 19905 L B O 4F, 19905 B K B,
2001) ; [A] B 18 32 Simpson £ #£ 1 45 %% . Shannon-
Weaver Z1E4 45 %1 . Pielou ¥ 5) B 48 01 Margalef
% K M 48 40 ( Simpson, 1949 ; Shannon & Weaver,
1949 ; Margalef, 1958 ; Pielou, 1969 ) X} F: 35 ¥ # 38 7k
ATV
1.5 BEHW

F A SPSS18. 0 %44, % i Ward’s 3 ( Ward’s
method ) F1EKX G B ( Euclidean distance ) 1) J5 35, X
VLR IGINECIE 10 >R A i P2 Ui A ) 1) 2000 A AR
Wi gt R R
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2.1 FiFEYTEAR

ZEUE  RVL R KGN lE 3 % B e A ) 143
i, SKJE 7 17,77 J& , i3 1] ( Cyanophyta) 14 )& (28
B, R ZEEA) 19. 6% ; ik #: ] ( Bacillariophyta )
14 J& .22 B, 5 15. 4% ; 4¢3 |'] ( Chlorophyta) 32
J& .64 B, 5 44. 8% ; H 3] ( Pyrrophyta) 3 Jg& .4
B, 5 2.8% ;#-%: 11 ( Euglenophyta) 3 J& (12 Ff, /5
8.4% ;B[] ( Cryptophyta) 3 J& 4 Fift, /5 2. 8% ;42
7 ( Chrysophyta) 8 J& 9 F, 5 6.3% ,
2.2 FHEVMEEMENENZEN
2.2.1 BEHMAHTFENAELN TEEDEE,F
TR B AR A I s, BRI R 2011 4F 5 ZR 9% i
RO FAE A& T /N (R 1) o TR Y %S N
0.3 x 107 ~ 8.9 x 107 A~/L F#1H M 5.0 x
10" 4~/L,

2011 4R, W) B I 2 B B0
L. 1% , LR G REBE I I MIERIET ] B TR S %
JEIRE] 5.9 x 107 A~/L;2011 4 BRI 58 1] %
FEf e, B 95. 3% SRR TR R, B
NRESED T, E AR IR R B 15 5 8.9 x 107 A/L,
R B AR d e (R 2011 AEBK R, PRI AR 6
PR 7.3 x 107 A/L, W5 SR 1T % B Jue e, o R
JE 81. 9% , HR Jy e e 1] Rk BE 1152011 AR 4 2R,
TR 2 B O RATR , S ) 8 B e, o R
(1) 54. 6% o RIGUBE KR A, 8 1B 8 e
R, HR NGB TR B
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Tab. 1

e

Seasonal variation of phytoplankton

cell density in Tian-e-zhou Oxbow

R e A
726 20114 2011 45 2011 4 2011 4F 2012 4 Fdy
D T T S

WEWl  5.375 8.482 5.979 0.044 2.380 4.452
MEETT 0.342  0.125 0.051 0.058 0.025 0.120
T 0.000 0.000 0.000 0.000 0.006 0.001
HREETT  0.000 0.018 0.015 0.003 0.003 0.008
(3] 0.000 0.018 0.037 0.011 0.034  0.020
LT 0.077 0 0.000  0.007  0.020 0.006 0.022
0T 0.106 0.258 1.212 0.164 0.347 0.417
A i 5.900 8.901 7.301 0.300 2.801 5.040

222 FEHEMEDENEAFELMA HRER2 AN,
2011 AEFZER B AR Y R AR, JLIR R 2011 4E Rk
Z= 2011 4E M1 2012 - 2= 2011 4R Z 5%
FEH AR
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Tab.2 Seasonal variation of phytoplankton biomass
in Tian-e-zhou Oxbow

AR Ty g - 1
126 2011 4 2011 4F 2011 4F 2011 45 2012 45 SFy
& " T % =2 18

WET O 1.216 1.851 2.092 0.016 0.125 1.060
FEFET] 13.376  2.361 1.538  0.551 0.246 3.614
FH#T 0.000 0.016 0.026 0.002 0.238 0.056
#LE] 0.000  0.166  0.370  0.059 0.158  0.151
P&l 0.016  0.010 0.726  0.223  0.662 0.328
4¥E0) 0 0.512 0.000  0.033  0.109  0.042  0.139
ZEE] 0.864  0.801 1.808 0.240 0.728 0.888
& i 15.984  5.205 6.593 1.200 2.200 6.237

2011 AFHZERE ZE AW K/NHES ik e >
WA > SR8 ;2011 AERK TR A 38 > 40 > BEBE ;2011
AEAR REEE > SR > FRiE . IWERLRT LA ke
Mok pe Y — KLU, 78 2011 R4 R 153
AR R TR, RIS R S > T, N X
JE 1A SR H R A RBP4

TR % R R 2011 AE B 2 > 2011 4E Rk ZE >
2011 4EHZE > 2012 4EE % > 2011 4ER T R W
H:2011 4EFHEZ > 2011 4EFKZE > 2011 4EE & >
2012 4E 2= > 2011 4FE4 (K] 2)
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Fig.2 Seasonal variations of phytoplankton density
and biomass in Tian-e-zhou Oxbow
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TR KGR, I B, KR E B SRR A
AT B R B0 P I 22 45 2012 4E K
FRIGIHOE BRI F AR T 2011 4 Z,
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Fig.3 Horizontal distribution of phytoplankton density

and biomass in Tian-e-zhou Oxbow
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Fig.4 Cluster dendrogram of the phytoplankton

community for all sampling sites in Tian-e-zhou Oxbow

2.5 LBFER

TEUAEP O H P o 12 Bb, DLIE B MR8 oy &
(F3); Horb 11 RO 5 8 FRKAR R R Fh 2 QUL 28
85,1990) . MANSZH B R, Kb B 1 3 ( Phor-
midium mucicola) ARG FT3 ( Synedra ulna) ,Fi4E
INGR L35 ( Raphidiopsis sinensia) 3538 /N3R 3 ( Chlor-
ellaceae vulgaris) | &1 /iy W 2T 4E % ( Dactyolcoccopsis
rhaphidioides) . X%} M} 35 ( Scenedesmus quadricauda )
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2.6 KBRIEM

2.6.1 K@EEFHREA  RKILKIGMEGE 2011 -
2012 4F 5 Y W I 45 SR s, T Ui A A R S N
5.0 x 10" 4~/L, AL Wi ¥ (8 6.2 mg/L;2011 4E 7%
WA BE R 5.6 x 10" 4~/L, A4 B AF 3 (H h
7.2 mg/L, X 2 WE SRR A AT R 4 (KRR,
1990 ; 45 ,1990) , 45 3 R K IR J& T3 B2k
A,

2.6.2 FZHMEAEBTN RIS RN R

FrRUE (L7555 ,1990 5 1 3%, 2001 ) , 153 10 >R
PR ZHEEAE B M Hm e Ry R (R 4),
Pielou ¥5] )5 $8%4 5 Shannon-Weaver Z24E P38 50
PR —30, REGYNHOE K 5 & T 5 G ; Margalef
ZAETETR BT R W], 10 A RAE sUK BT84 O B2 75
B 5 F ] Simpson ZAEPEFR LN BGE K BT#E AT AT
Hrpr 4 F106 S RAE MUK R T 55§48, 7 5 R A
FOKBUE TE AL, HoAl 7 AR fUK AR R T
TR BOE KBS T TG 3K
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Tab.3 Dominant phytoplankton species in Tian-e-zhou Oxbow

oR W% £ e
% i # X s
RS 8 5 ( Phormidium mucicola ) + + + + FHR
/N 2435 ( Merismopedia minima) + + BHEIR
il 4313 3 35 ( Miicrocystis aeruginosa) + + =g
PU £ -+ 73 ( Crucigenia quadrata) + + + =g
FHREFFFE( Symedra ulna) . . . A
FrAE NS 3k 8 ( Raphidiopsis sinensia ) ¥ . + AR
TIN5 ( Merismopedia tenuissima) + + BT
W3 /NER 35 ( Chlorellaceae vulgaris) + + + =g
&F i W 2T 4 35 ( Dactyolcoccopsis rhaphidioides) + + + IEE=8
PU A ( Scenedesmus quadricauda) + + HEIR
KUK ( Scenedesmus bijuga ) + + + HEIRE
AR ET 4355 ( Ankistrodesmus acicularis) + +
TE: + " FR i,
Note: “ +” observed species.
F4 RIGMBGE S RERKREYETEMN
Tab.4 Biological evaluation of water quality at each sampling site in Tian-e-zhou Oxbow
ZREfE R H 4 5
e 1 2 3 4 5 6 7 8 9 10 14
Simpson m m m s m s h m m m m
Shannon-Weaver m m m m m m m m m m m
Pielou m m m m m m m m m m m
Margalef s s s B s s s s s s s

s - RIS G m - FURHT5 4 h - FORET5 4L

Note: s — slight pollution; m — moderate pollution; h —heavy pollution.

R PR IR R R DL R ZAEVETR 0T
Was R, KILRIEWBE KK R TEERE, 5
Shannon-Weaver ZFEMEFSEFN Pielou 3 4) B 45 T
s R —E

3 e

FirEME R ENTEURE
2011 —2012 4= ok I 385 Y 53 TE 3 i A 400 e 7 3
AEE 1993 - 1994 4 (2818 K,2001) 4 BA B A9 2814k,
VPRI N R P S P 1 ) e S A
TNERBERNSE 173 FE AN 70 FE XA R 3, &%
UFI T TYZTE IR KRB AR Y 43 (S S X it

3.1

Tk, 1988 ) B8 11 70 LU AT I B ARG, B e A Hh B, 3%
WY R R Y S 17 D0 AL A IS A o) 8 TR AR AR Y
WAL KA AL 3 . ARl 2011 4F U2
TRIFRE ) 2 B AR IUARAE , RAE R ZR I 1 e K ME
XAFG B E A W B - SR AR TR Y Y
TR R B 5 1 Uik (BEEK L
TR, 19805 WI4F 98,1999 5 16755, 2011 ) o @it
Xof L2 R A (2001 ) JK 3 P HICTE A 978 A 4528, AR ICH]
AR, PRI ALY A SR8 /D, 28 R A By R
K, PR A Y AR, XS OB R R = 8
T Ko 12 BRI LTI A 6 Bl RIS 7
JECHE e (2 /INT- 248 R SR DR B U A e
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L AR NI S BE B AR I AT AT R T R
R BB AT e X PR R K AR AR ) B R R
EAEA AAEXDEE FRE R TE A, T 23 H R 29K
AR (BRI T 45,2003 ), REAR K 2R A= 1Y)
R, R 2 AR U B AN KR A AR T 2
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1992 — 1993 AF £ 45 2R /R , MOE AR Y I
A BRI SE T R B 2 b RS RO
PedE WA W B IR AR R KR SR BRI R A
KL FLBEE (SRAESSE , 1995 ) s AR A 45 2R R0, ft
il LUREIA /N H 2R T e e RGBS i A1 /N1
E Sy PR R SR = O E AN S SRR i
YIAEAE b SR AR 1] 22 200 LR AR 5 22 1 e 34, T
IR A7 T R AR R 2 A b o5 A A X
% JE 3 — 7 T HICTE Hh O R T SR A o BRI Sh )
AUE VR, A K M e i) — S /N B PR Sl ) o A
B, HEE L X 2o/ N PR S W) AS B4 S A 1A
BOR 32 (RT3 55,2002 ; 52 3C4E,2009 5 P45,
2013) , DT 25 fefi 45 88 28 1) F A AL D7 1) ¢ i i 34 B
fINBH 2 ( Sommer et al, 1986 ; Z= A i 2, 2007 ; 1k 4%
5,2008 ) 5 73— J7 T, AT RE S e R A 2 (A
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Phytoplankton Community Structure and Water Quality Assessment in the
Tian-e-zhou Oxbow of the Yangtze River

HUANG Dan"?, LI Xiao®, WANG Zhi-fang' , XIONG Jing', SHEN Jian-zhong’

(1. Hubei Environmental Monitoring Centre, Wuhan 430072, P. R. China;
2. Huazhong Agricultural University, Wuhan 430072, P. R. China)

Abstract ; Tian-e-zhou Oxbow, located in Shishou City of Hubei Province, is an important natural reserve for the
Yangtze finless porpoise. Water quality monitoring and management in Tian-e-zhou Oxbow will support conservation
of finless propoises and other aquatic life. In April, July and October of 2011 and January and August of 2012,
seasonal investigation of the phytoplankton community was carried out at ten sampling sites in the oxbow. The phy-
toplankton community structure was analyzed and water quality was evaluated based on the results. The study will
provide basic data to support the conservation effort in Tian-e-zhou Oxbow. A total of 143 phytoplankton species
were detected, belonging to 7 phyla and 77 genera. Chlorophyta (32 genera, 64 species) and Cyanophyta (14
genera, 28 species) , associated with nutrient rich water, dominated the phytoplankton community, accounting for
44.8% and 19.6% of the total species. Bacillariophyta (14 genera, 22 species), Euglenophyta (3 genera, 12
species) , Chrysophyta (8 genera, 9 species), Cryptophyta (3 genera, 4species) and Pyrrophyta (3 genera, 4
species ) accounted, respectively, for 15.4% , 8.4% , 6.3% , 2.8% and 2.8% of the total species. The average
annual density of phytoplankton was 5.6 x 10" cells/L, with Cyanophyta accounting for 88. 8% of the total density,
followed by chlorophyta, accounting for 7. 7% . The average annual value of phytoplankton biomass was 7.2 mg/L,
dominated by Bacillariophyta (61.5% ), Cyanophyta (17.9% ) and Chlorophyta (12.8% ). Twelve species domi-
nated during the investigation. Among them, 11 species were identified as indicators of eutrophication, and Phor-
midium mucicola , Microcystis aeruginosa, Merismopedia minima and Crucigenia quadrata formed a group. Evalua-
ted according to the biomass and species dominating the phytoplankton community, the water quality of Tian-e-zhou
Oxbow is eutrophic, consistent with the Shannon-wiener diversity index and Pielou evenness index.

Key words: Tian-e-zhou Oxbow; phytoplankton; community structure; water quality



