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T B KA TR M B JE AR (21°42' ~22°22'N, 109°54' ~110°25'E) , B—EH B FRALRI R BUKE. R TH
FH B YRR NS R TEKERE 5 MRS, IET 2003 48 2.7.9.12 A W HREE, BBHKER
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Structure and Dynamics of Phytoplankton Community
in Hedi Reservoir, South China

ZOU Hong-jii, HU Ren, HAN Bo-ping’

(Institute of Hydrobiology, Jinan University, Guangzhou 510632, China)

Abstract: Hedi Reservoir, located in the north of Leizhou Peninsula (21°42'~22°22'N,109°54'~110°25'E), is a
large and mesotrophic reservoir. To understand the structure and variation of phytoplankton community in the
reservoir, phytoplankton was sampled at five sites in February, July, September and December of 2003. Total
phytoplankton biomass ranged from 0.156 ~2.548 mg L, mainly contributed by cyanobacteria and diatom. The
structures of phytoplankton community at five sites varied markedly and seasonally from spring to winter, and the
dynamic pattern of phytoplankton community was quite similar among the five sampling sites. The phytoplankton
biomass in flood season was higher than that in dry season. The phytoplankton benefited from high temperature in
flood season and nutrient input with inflow. Phytoplankton biomass showed a spatial gradient from riverine zone to
lacustrine zone, corresponding to a decrease in phosphorus concentration. Phytoplankton species was dominated
by thermophilous species in tropics, and the dominant species in dry season were markedly different from those in
flood season. The dominant phytoplankton species in dry season were Rhizosolenia sp., Cyclotella sp., Melosira
granulate and Melosira ambigua, while Cylindrospermopsis raciborskii, and Pseudanabaena limnetica in flood
season. Phosphorus was the main factor regulating the variation of the dominant phytoplankton species in flood
season. The biomass of first eight dominant species contributed 85%~ 92% of total biomass, significantly less
than that in the temperate lakes with steady structure of phytoplankton community.
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Fig. 1 Sampling sites in Hedi Resevour
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A YSI B ERET 0.5m ALK, FHER
% #4: 5& 7% W ¥ (Secchi disk depth,SD), #EERZE T
0.5 m AbREE 1 LK, 7 [B1 256 % 73 47 5 B (Total
phosphorus, TP). 54 (Total nitrogen, TN)FIM-4% %K a
(Chl a}3F 98 4R, EBE(TP). BA(TN)¥#k B E &K
JEARETT B GB3838-200 I 5E , M4 R a SR Bk
R R ERR-REREE ,

TR Y E B 25 SR i Y N ZE R TR
J5 T FER R B, I 5% H8 R Th AR s , Bl S
BEGR; EBHMERET 05 m4LR1 LK, H
5% t/REDAREE , HF Bl L he E # B UUIE , 45 ke
T

TR YRR A TR IE UL R 24K
HEM B R EE N 1.0 mg L', MHAE
Y& (mg L") = FHEHAYF B (cells L) x FRHHY
B (um’)x1.0 mg L7,

PR R P B R HHE 7A 97 kO SPSS 4iit
SRR Y T 22 43 BT (ANOVAYFIAE e 27

2 GRS

2.1 B{EETF

B K BE24E KB N 18~34C,7 AKBER
Wi, F#¥328C 2 ARG, F3¥194C, EHER
0.55~3.4 m, ¥ 1.52 m, K&F TP HHkE Bkah




198 Rl R Y 4R

F18%

B K(0.01~0.06 mg L), F450.036 mg L', TN ¥
B HBFEE, H078~214 mg L', ¥ 112 mg L*,
BREME S E 2 S RTE 12 5 RMX A HH
KRR, HAtSRAE Y75 1.0 mg L' F¥esh, HEx
W H1.16~20.67 mg m*,F16.78 mg m>, £
HuK PR AR 3K ) BB BT ) 7E 120 d &4, 1B
TERKEI S FK A BRZES,

2.2 BiEMEEEFMERABK D

4 YORBER , SLU 5 PR U IE YY) 88 Fi, Kb &
B[] 51 Fh, BERE] 14 B, RBET] 16 Fp, HE 7 #,
P OLZ PP A0 15 VA R 1) B 4 2% S 3R ¥ (Microcystis
aeruginosa) . JK AL BE (Microcystis flos-aquae)~ 4l

I B4 $E (Merismopedia minima), ¥ 1A 1B £ 2 %
(Pseudanabaena imnetica) \ ¥} AL 71 3 (Cy lindrosper-
mopsis raciborski) Wi EREE (Gloeocapsa sp.)- IR
H4EBE (Dactylococcopsis acicularis) VL B iE 8 7] B
BB B 8% B (Melosira ambigua) 135 B (Rhizosolenia
sp.)~/NF B (Cyclotella sp.); A= Py B RS Fh AL 75 15 3
VIR f e, REBE T ) RS 3 /NI B OB L B
B (Melosira granulate) BRI B 552, A K BT
K3 A B B (Ceratium hirundinella), 3L E R
RELRBREARRNE , A IR R 2K 1 40 B R/ (R FR)
EBRE Do

F1 FiEHABHENHERIN
Table 1 Cell size of dominant phytoplankton species

FIHEY) Phytoplankton JE4R Shape B2 Diameter (um) B /F Height (wm) AR Bovolum (um?)
WAEHE Cylindrospermopsis raciborskii El#E4&k Cylinder 759 £3033 25+0.12 372.38 £148.79
¥AIH 1R B3 Pseudanabaena limnetica El#E4&k Cylinder 1.69 +£0.37 6.63 £2.43 1533 £+798
YNSRI Merismopedia minima A IR{K Half sphere 1.96 £0.48 229+ 1.53
B Microcystis spp. BR{K Sphere 351073 2543 £1627
HRIRBE Gloeocapsa sp. BR{K Sphere 5.80£1.11 11791 £67.53
PRI Dactylococcopsis acicularis FHER{K Prolate spheroid 1021 245 +8.64 1351 £7.85
BB ESEE Melosira granulate El#E4&k Cylinder 9+3.54 25.18 £5.7 1990.1 = 1867.4
BN E5E8E Melosira anbigua El#E4&k Cylinder 744 £1.66 737 £1.09 338.87 +187.44
BB Rhizosolenia sp. El#E4&k Cylinder 444 £091 873 £213 1434.19 £641.5
INREE Cyclotella sp. El#E4&k Cylinder 882126 5.03 £1.94 333.85 £203.7
CHA T E Ceratium hirundinella 11EE d:2.38 £0.16 141210 53296 +22166
One truncated cone D:8.52 £1.69
3 /ME 4 Three cones 9.89 +2.68 357152
1 AMHER 4333 £9.44 54.6 +5.57

One prolate spheroid

2.3 BiREMEREDS
BHKERHEEWEYEN N 0.156 ~
2548 mg L, B/IMEHBIAE 12 B 892211030 O (B
KRINX B HOK X)), S RME HBTE 7 B BAH TR
X)(E 2), F—RFESFHEEYOEYELEAR
ZYH BEWZF(P <0.05), /B3R FE K8 TG 225 M
EZR(P>0.05), 80 5 MRESWERIFEYEDER
BRI A4, AR BIQ A1 12 BB, FK
B M9 Ry ,7 Akm. He, Z I A FH8R
WH12 ANAEMERESET2 AN, AR &
B.RI12 RMAEYERRT 2 AK, Bk EN7
A>9A>2H>12 B, HHEXESTHETR,

AV EY B NET A 5 KRE R EE N
%e:(r=0.861,P=0<0.01,n=20), 5 N RE EHH
BB ER AR > A A > R
WA >2ZIEE > KM E2 57 ANEYES
WAE. AFFMRENAEYRTE 2 AR, AR
FOMESE; Z IR O XM EYRE T AR
W, A O RAK. BRI, AR
FREEANEYRELS BRRBERA BEHE LK
(r=—-0.171,P=0.541,n=15), 5 BBk EH K B &
XM =0.661,P <0.01,n=15), EHKERH
HYENESHFERBERBAEDFMXECF=
0.376,P=0.102,n =20),
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Fig. 2 Seasonal variation of phytoplankton biomass in Hedi Reservoir

Bl 2

2.4 FiEENEMEAR

BHKEE 5 ARERZ AR FFEYEY R
HRBR BEZF(P>0.05)(A 3), HIFlFHYA
Yy e 2H AR T 1R - B AR - B A, oAt (R
U1 BRI FIER T AT o AR AR, WERE
IR Y B R R 2,7 A A4
XTI EE(77% UL E),9 AR EEHILEKR,H

120 #ffy Shijiao

100 b g

80 -

biomas
3N |

of

Jubl Sep. e,

%

..... N V’]I(x\ﬁnj F,Sihmry ()g«
Lanshan river

EEOE A

 Feh,
Hr Month

Jul,

Jul.

RUCEELL 7 AR FTREKEG0%~56%), 24EH,
BENAEYESEEYERAREEMECHE (=
0936,P=0,n=20), 5/KBAKBEMXME (r=
0.88,P=0<0.01,n =20), FEBEAEHKIQ AM
12 B)FEEMAEY & HBR P & A %X L #
(60% LA b)), &4, HBENEYESREYER
B BEHXMEF=0.197,P=0.406 ,n =20), 5/KiE
TR EFRMEGF=-0.129,P=0.589,n=20), &
e 5 RS R ITE Y A Y & A B BTG B
MBAMBRAEEAAK, BT RZERB RN EE
(Cosmarium)F1 8 B 5% 8 /& (Staurastrum ) L E I &
ma, AW BRTE 2 RS9 A2 A 5/
BRI HAI25% L b)Y, FEESES MRESN
Y EA B LBIRITRAR, B TR AR R R
AR, Bt A YR 2 B O F 2 L3
H LK 9 B BRBAAR I G A B M B Bl (17% LA
), LR 9 BB RIKHE P RS S i
BORSE— LR,

B Geolang

FREEET Bstuary of
120 Bandow river
100
80

60

A
¢

Feb.

40
20

O ]
Sep. Dec.

jul. .

£ Ml Others

8 P Pyrrophvia

£ #0] Bacillariophyia
AT Chlorophyta

B T Cyanophivia

Sep. Dec.

B3 FRiFEYHENRARSEL
Fig. 3 Composition and variation of phytoplankton biomass
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Fig. 4 Composition and variation of dominant phytoplankton

species near the dam and the estuary of Dandou river

B K A Y B L h 28 5 RS I
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RIG6% LAT) HEMEBAERBE ST/
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Table 2 Seasonal variation of dominant phytoplankton species in biomass and abundance in the estuary of Dandou river

2 A February 7 A July 9 A September 12 A December
FE £YE FE £YE FE YR FE YR
Abundance  Biomass  Abundance Biomass Abundance Biomass Abundance Biomass
(%) (%) (%) (%) (%) (%) (%) (%)
INREE Cyclotella sp. 5 145 457 37
BB B Melosira granulate 63 23.1
EOM EI4E3E Melosira ambigua 233 149 102 125
W& B Rhizosolenia sp. 153 54 36 20.1
KRB Microcystis flos-aquae 11.8 1.1
/N FEREE Merismopedia minima 29.1 25 10.1 025
BB B AR Preudanabaena limnetica 35 57 11.1 0.51
1R 5L 48, Dactylococcopsis aciculars 249 0.93
WAEHE Cylindrospermopsis raciborskii 554 748 11.1 445

KA P I Ceratium hirundinella 0.1 10.8
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PR MU UM Bk B, 1R B 4
12 PRI 22 AT K RO B , ECVR WA ik
B 22, 7 B IR ORI A
BB, 22 10T ORI Y YRR, R Tl
B ST 1 B BB (I FRBR 0.01 mg L),
2 130T 1 BB Y B85 0.061 mg L)

3.2 EFEYRR SR

TR R Y B VR SRR E e P, BT
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3K EE 2.7 A1 12 A RHT 8 MEEMAYE S B
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L 2 L R B R R RPN R KB E N 15 ~
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0.052 mg L), A FIFHIHFERA K (F B b 55% LA
), AR £ A K A T T B T R A B
o PV FLETE 3 FE 14 2 S O 25 DA T M X A8 K Y
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TR EFP(75% LA ). 9 B/KIBFEH R 29C, BB
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KRR , LA K 0/ S iR 4 /N (R R B R A
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B, B SR B R B R R, X L R R R
WIREE 1, B 76 5 WA B 45 A 09 7K ko B 1 3
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PG, T U TR R B AR B DA B A S R R R
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