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Dynamics and Structure of Phytoplankton Community in
Spring in a Southern Subtropical Pumped-water Reservoir

LI Qiu-hua, HAN Bo-ping
(Institute of Hydrobiology, Ji’ nan University, Guangzhou 510632, China)

Abstract: The effects of hydrology and nutrients (N and P) on the phytoplankton community were studied in a
southern subtropical reservoir, the Dajingshan Reservoir, during January to June in 2005. Seventy-six species of
algae were identified. The total abundance of the phytoplankton ranged from 4.925x10° to 63.65x10° cells L' and
the total biomass from 1.632 to 20.420 mg L. Pseudanabaena sp. and Synedra ulna were dominant species in the
community during January to March (the early spring). Only Pseudanabaena sp. was dominant during April to June
(the late spring), and S. ulna decreased rapidly in number due to water temperature. The phytoplankton abundance
in the late spring (April to June) was higher than the early spring; however, its biomass was reverse. Water
temperature was the most important factor for the changes of species composition and phytoplankton dynamics in
the pumped storage reservoir, in which the phytoplankton community is regulated in a way distinct from other
reservoirs.  Nutrient loading and hydrodynamic changes affected the composition and dynamics of the
phytoplankton.
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Fig. 1 Map of Dajingshan Reservoir with the sampling sites
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0.020 -0.063 mg L' Z [A] & 4, *F ¥ K & 4
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Fig. 2 Water level, precipitation (A) and total nitrogen and total phosphorus (B) in Dajingshan Reservoir from January to June, 2005
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SRERAT 36 M, W EEAGEBEIYAE 16 Fh, HE & B %
280, BREE PP BRVE | Bh. SEEE DR MR R
(Pseudanabaena sp.) %l i W £ 4k B (Dactyloccocopsis
rhaphidioides)~ KHETAFEEE (Microcystis flos-aquae)-
/N FE B BR B (Chroococcus minor) L FE 1
(Cylindrospermopsis sp.)~ 3 /K124 #: (Merismopedia
glauca) A1 Limnothix, %% ¥ 1 1) 8% & #F 4 3
(Ankistrodesmus falcatus)~ X Mt BE (Scenedesmus
bijugatus)~ VU B M % (S. quadricauda)~ — JE M B (S.
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12 B EILEM(P. simplex var. duodenarium) XU HT
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Fig. 3 Species composition of phytoplankton during January to June, 2005 in Dajingshan Reservoir

TERA, RS FF AR 1 JE 058 ) 7 Ay P 4
TS, T & I 2T 4k 5« il 58 B RN /K R T B D Ik
PEFABESE FE WA, T TP IR B AT Mg 2 /N 3R
BAMRENREH RS, HHIT PRE
(Tabellaria sp.)~ 18 Ji¢ BN B 4% 8 (Melosira granulata
var. angustissima f. spiralis) 3R H 8% % 5 75 22 Fh
(M. granulata var. angustissima)5 . SFBNHEARZ,
{_Elﬁ]ﬁ%g ’ Hﬁ%ﬂjfm T XY A (Tetraé'dron
bifurcatum) ¥ £ #2 ¥ (Chlorogonium. elongatum)~
4 Mt B (Scenedesmus obliquus) i H M} # (S.

1201 i § 9

—0-54

A el S|
—a&— S3

Abundance (X 10%)

1

(} i i i i i i L i 4 i i
171 671 1072 2672 1073 2173 11/ 26/ 115 265 106 25/6
E Y Date (DY)

platydiscus)~ 5§} VU B2 #E (Tetrastrum heterocanthum)-
2R3k A4 B 5 B (Staurastum cuspidatum)ZEFhE

23 FHEPINBESEE

KEWKE 4 MRS NRHEYEERS
MBS ST, BREW B ER
(P>0.05). SEFUFH Y F EA 2.86 x10°-1.06 x
108 cells L (& 4A), 1 BIFUF M EE AT EAR, A
2 AFFGEE R, JE I T — AN, 3 A4
WA PR MEFHY B EHEES TRE.4 H
Wik B8 K.

[
(1
d

0o
w1 <
7 ¥

Biomass (mg L

<

4y
oo

0
/0 671 1072 2572 123 2073 11/ 2674 1145 %65 1046 %576

Bl 4 2005 4F 1-6 ARG LK R FEEQOMEDEBMEL
Fig. 4 Changes in abundance (A) and biomass (B) of phytoplankton in Dajingshan Reservoir from January to June, 2005
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KB WK FE IR M B ) & AR 0.912 -
20.420 mg L' 2 [A] 4840 4B). 1 H¥I KRB K
TP N Y ERAK, N 0912 mg L', H 3 HYJ
kB & & E, R 20.420 mg L' R A E
T W AN S D B A B A R VR
WYy A= 1) B NI S 35 iR 2 [A) R I HH AR SR ) I AH
KRR rmg = 0.1562X nuzt 2.98, R2=0.133,
n =48, P<0.05).

4 AN RFE R U AE D RE T (P 21 At 8 B 1 22

Ft, 22 1 ARFE A SA IR Y AE ) 2 P R A T
1] R L K R B T A ) - 2 o 0 e A R
M, HPEBESE SRy a8 r e e,
K 65.71%-98.37%; HUZTEHEE, i oA 40.51%,
BRFWNEERTHE. 6 HNHEREANL 1%.
TEM A, BB R SRR BRI R B, BT B
B RRSEm, BRI TR 2 H a2, (B2
X LU R AR E B AR b, TR S B o 1 Lo 9
BHER.

£1 2005 F 1-6 AMANEOSO)FHREWFEEAR (%)

Table 1 Relative abundance (%) of the composition of phytoplankton community at the water inlet mouth (S4)

H i Date 9% Ze REVE Gk & e St
(D/M) Cyanophyta ~ Chlorophyta Bacillariophyta ~ Pyrrophyta Chrysophyta  Euglenophyta  Cryptophyta
111 55.262 16.330 28.097 0 0.156 0 0.156
271 50.526 5.236 40.513 2.996 0.351 0.351 0.027
1772 76.708 6.464 15.366 1.306 0.070 0.070 0.018
1/3 67.439 6.975 23.542 1.635 0.109 0.082 0.022
1573 65.711 8.189 26.416 0.212 0.058 0.077 0.116
3173 81.650 3.610 14.410 0.187 0 1.247 0.062
15/4 90.619 5.136 3.948 0.161 0.012 0.111 0.012
30/4 9.707 1.192 1.542 0.179 0.009 0.009 0
16/5 81.418 7.402 9.055 0.787 0 1.338 0
1/6 96.063 1.995 1.732 0.210 0 0 0
15/6 98.366 0.771 0.496 0.257 0.007 0 0.037
30/6 96.893 1.961 0.769 0.204 0.016 0.110 0.047

24 EHEEVRBMNBESEYE

FLAER DL JE B R ISR B AT R AR 458, T
BN MR AR BB 5 A). BAEERFE
FEAE 5.36x105-94.16x10° cells L . [8], 7F 4 A Kik
BB XAH , M 70 MR = B I AR AR R PR
EHATEE M RERKR S AT, 3 A a
15 B i K H (4.29x106 cells L), 17 7€ B 25 3= B B ¥
FE%. 3 st Sh i AF e B /N ER R 56 — /N
FIMIHIE N, 4 A e gk sk 2l K ME, 77
B4 11.83x10° cells L' 1 2.95x10° cells L', 5 4 7K
PR IEA P IR . (B R R EDIR BT T
MRS e T K ETFIE Y B B RN TE 1-
3 A B EEKE YRR 2898 mg L, 4-6 H
4 5.579 mg L i FPIREHATEETE 1-3 AW FH4Y
A 4976 mg L', 4-6 H 4 0229 mg L'(E 5 B). 1-

3 BRI B A0 R o e B o I IR A, 1H
JRPAR BT AT B 1 40 B AR R B X TR e 2 388, B LA
REF R P T ROEENEYE. 1-
3 AR R A YR A K ERFEY Y &
(1) 33.91%, FPARE AT AE D E AR T 60.23%,
Ha4-6 HRABEENEDESBNEDEN
67.02%, I REHFFEEA & 4.27%.
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Fig. 5 The dynamics of abundance (A) and biomass (B} of dominant phytoplankton of Pseudanabaena sp. and Synedra ulna in Dajingshan Reservoir
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FEREKEAEFRIEE R . R IR, £0iEF
FEETEE R OLF T, T 70 & B R K AR BN
AREFFFHE, T30 BH %P0 28 B S Y 58 /R I8 37 3R
o REEWKEEMIR AL T 5 W HGH, KB
BEWERMDN, HEFRREE S, BB Ta
FT WA A, FENMES, KR H
T BN E, KARER AR RRSS, LR KR
Tk X DATE K ARG 2R 08 B B 44 1F00, KR AIEE
BRI FEE R AR R BRI AR g =
~1.706 X 4 ;5 +25.724, R* = 0.538, n = 48, P<0.01;
Yasaens =—0.8X o +23.711, R?* = 0.305, n = 48,
P<O.01){R & Hu BB T #E BN MIKAUR FE N o e
WENEEE N, B EE— DS, X2 KE
RS FRER N AR T & B A K &Y IR Eat .
KEBSEEFEMNEYRZAEEMRKXELR
(V e =7.763x10°X 4z +18.782, R>=0.168, n=48,
P<0.05;Y yunme =0.54X ,a +18.789,R>=0.138,
n=48, P<0.05), BiF& 8] 5 4R FE RIS I, AIAT 37K B9
NEERRAD, BNEKER D, B FEKENRE
TE 2x10° m®, FBUK K J7 3 B B () BT R B, K 4k
7 IZIRGARAFAE , BT AT W AL B 0 LS 38 D A
PR
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