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Phytoplankton assemblage and seasonal dynamics in the large oligotrophic

Xinfengjiang reservoir in southern China
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Abstract; Xinfengjiang reservoir is the largest reservoir in Guangdong Province and an important regulator of regional water
resource. In the years 2004 to 2005, phytoplankton ( species composition and total biomass) and environmental variables
were monitored in this oligotropical water body every two months. The phytoplankton biomass varied from 0.037 — 1. 497
mg- L', and 158 species were observed. Dominant phytoplankton were Cyclotella meneghiniana, Dactylococcopsis
rhaphidioides , chlorella vulgaris and Ankistrodesmus sp. , but Peridinium pusillum was the greatest contributor to biomass.
The specific composition of phytoplankton community displayed a seasonal pattern. Diatoms, and Dinoflagellates dominated

in the early spring and together with Chlorophyta, they dominated in late spring. Cyanophyta, Chlorophyta and
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Bacillariophyta dominated in summer. In autumn, the abundance of blue-green and green algae decreased while diatoms
and dinoflagellates increased. The seasonal variation of dominant phytoplankion groups was greater in 2004 than in 2005.
Diatom and green algae dominanted in February and April; Cyanobacteria and green algae dominanted in June and August;
diatom, Cyanobacteria and green algae were abundant in October, and Dinobryon in Chrysophyta dominanted in December.
There existed a recognizable annual difference in phytoplankton community. Relative abundance of diatioms was much
higher in 2005 than in 2004. It is likely the difference in yearly precipitation levels accounted for the differences in yearly
phytoplankton abundance and biomass patterns; Hydrodynamics especially in the flood season (June to August) is likely
the cause of the increase in diatoms and green algae,. Phytoplankton species having a diameter less than 20 m were the
main contributors to total biomass, and those having a diameter greater than 45um were the secondary contributors.
Peridinium pusillum was the dominant species when diameters were less than 20pm. Xinfengjiang Reservoir can be
characterized as having more cyanobacteria species ( Microcystis and Psuedanabeana) than other oligotropical temperate
reservoirs. Biomass sized composition of the phytoplankion community displayed a seasonal dynamics following

hydrodynamics and nutrients.

Key Words: phytoplankton assemblage ;seasonal dynamics;large oligotrophic reservoir;southern China

TR BT KRE MR R — AT 4 pe- L7 BIFEIAE R T EZERERE" . BT
AR/ BA B RN RE R, A RBUE i R BRI BRI E, 578 R AP R Y
BEVEE R — e R N AR R, IR, BRI 7E K PR B DT L B LR S 5
MR FNERR, BTE— KR, R PIREVE 09 b 2820 BN 40 B R/ N BB 2 7 DT PR T Y B 2 1Y
BEAEY , FETKERTHREREMOKKE, B R, £ SBREE % 0.014 mg-L™', BE
W E 0.6 mg-L™" R A B -ARMG, A I SRR (U N 1.05 pg-L71%, XM — R RBIFEFLE
KRR SWA T AR S ERGEHMRHWRBERNERKEESHFEHENER? H4MK
KGR BRL/NREFI A £ 7R R YRS s AN E 7, K SCE 2 T BB & R EER
Gaedke & BN 78 ENR A KK BITH——Constance ¥ RPN EMM FBERZ —BIMFRKIEAH
SHKEREIYEEN o BTk B TAb B 2R B B9 B T 8 X, 7K o 9 B TG (2a) , 2K BB 5 K R R
BMEOKER, FRFENKBEKEAYS . BBATESBEFERASGIREZm T, 3 ILK R R EE Y
Fh I BN = B ZE AR I AUR R AR 8] 2 A A W2 E B R v REIRUE TR R R fiiR A £,
PR R— PR B KRB B AR, B A K EMRE T EEP AR EERLFTES, B
BIRZEIKEE( >0.5 km® ) BB K G T LIRERRIREH 20% 24 , X H A LA B K BTSSR 85 2 A4
B A SCHE X HTF VLK B4R B BRI I R A, 43 DT 20K BE IR I A I Rh B 4540 L 32 B8 AN 40 B K/
B, T WRHE i X R BVUE 78K B B I YRR G5 A A 1 AL A 2R
1 HR5FZ
1.1 KEMRMESRE

FETLKEA FARE 114°15' ~114°507, 4645 23°40" ~24°10°  abdb BRI , BRITK R AR YL L iiE, f7
FrrAR&EPHATRR. FEIKERRESNRKE, hRER R BERNKE, BESE 139 2 m’, K
PEEETRTE R 5730 km® K EEE ALY 364 km® , K PELAEFHIKEE 28.7 m, B AUKER 93 m, WIE LA BE AT LU 31
hE. FHETKBEKDHBRNENCE 20, FHRKER 194 m*s ™', EXBEERESERNSE, FE SR
20.8 C, AR BHE N 1974. 7 mm( B K 2857.5 mm, B/ 1261.2 mm) , FEBEFFE 4 ~9 A4, KEKFEE
iK1 AR, RERIL = A HX B EZEAOKIR, KRR X LR RER(E 1) ,56
1 ANEE SR IN(N 239437 42.7" E 114°38' 43.6") 4k ; B Ab—FF S B 7E M g% 3% (N 23°47°02. 5" E 114°37'
19.0"),
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Fig. 2 Surface water temperature (0.5m) and Secchi Disk depth in Xinfengjiang reservoir
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FETUK KRB 87 o8 miR S (6 ~ 10 A4y) MR (12 ~4 Af) WA B ®iEKEA7E
29CEA, MREMIKRATE 20CER . RERRKIEDN 33C, £FRMKEN 14.3C, 4 ~6 AMEWE
FERTELAG, 8 ~ 12 AOrEA R R, 2004 4F 4 AREHERIG, 2y 1. 3m;2004 48 10 H4rEHERE, N
6. 5m, FERIURFE AL ,2004 4FHYEHH BB & T 2005 48,

FFEVIK PR BB (TP) YR BEBUR , SR BB MR AL T 0. 004 ~0.042 mg-L ™" 2 A, MRFERE 1
KR SRR R T RN, — R E LR R EFEEmART RN, AitE EE, 4 5.8 AT 10 A1
BBREE RS, A 3 WAL NSRS KB R KL, B T KR P IE BEER 3 vk B AR IS, F¥k E7E 0. 001 ~
0.011 mg-L™" 2], P-~3RAE A4 T-3 IEBRRR LYK B 22 IR K, {6 2004 1 2005 4EH9 10 A4y, 75 LAY EB%
PR E: VR BEER 5 h A (18 3) o BEBEREFIHR NI P B EMA, B4EF KM 6 AMEIE, ERFREN
VAR B WA KR 12 B2 B4R 4 A0 B9 IEBRREL R B LEB AR

F VLK BB (TN) BYRBELE 0.06 ~ 1.224 mg-L ™ Z A (E 4) . H4A( TN) 7E2005 4 6 AL A
B, 4 1.224 mg-L ™' 52004 47 8 FRRAR, AL 0. 1 mg-L™",2005 SEEZE R AEHMWKELE 0.006 ~
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Fig. 3 Seasonal changes in TP and PO,-P concentrations in Xinfengjiang Reservoir (2004 ~2005)
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Fig. 5 Seasonal dynamics of chlorophyll a concentration in Xinfengjiang Reservoir(2004 ~2005)

FEILKBEM R a WREERAR, ZETHIHER a RERIUY 1.09 pg-L™" 75K K4 0.98 pg-L™' s KK
P4 R a KPR TFIERE ,2005 4F 1 2004 SFREH I, EF—4FEN 6 BBHMHEER a IRERK.
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PREE(TO P BRIT) 4 P Be0T) 3 FRPFIEREET] 2 Fb o EFFEIKERFIFHEYIT , B WK EE R/ NITE
( Cyclotella meneghiniana) |5 £F4E 3 ( Dactylococcopsis acicularis) R R 38 ( Pseudanabeana Lauterborn) i %&
B8 (Microcysis Kutzing) | H 4% 8 /& ( Melosira spp. ) . & & B B ( Ceratium hirundinella) , — f§ % H &
( Peridinium bipes ) | 1 /)N 2 {1 $& ( Peridinium pusillum ) |, 75 B} %8 % #& ( Botryococcus braunii) . f§ B 55 B B
( Staurastrum Mey. ) (£ 43 ( Ankistrodesmus sp. ) M3 )& ( Scenedesmus Mey. ) 4178 )& ( Synedra spp. ) , 731k
HEZEUE( Dinobryon divergens) %, BUCKHMHBMFEAR MBI L 4E 3R @ IRB)E ( Chroococcus) (i
BTN ER , ST H)/NEREE)E ( Chilorella) .

F 1 45 T RSN R YRR B I, 2004 4EF12005 4E 6 A f3F0 8 47 LA K 2005 4E1 10
RGRERZE, i 45 #;2 RGN 4 BGREEA, FHAE 40 Fp, ERREM L, MEMSEN R
R Z , BUCKH MR ABR, ENTH LR S EFIFEYH R BB SHRZMN EEIRHE, EE
R 6 A8 AMMHERTHARE , &EMNE 13 M, HEETHEAM;2 5.4 AM 12 AHEEEM
FHEMET 10 B, SRBERRLETE 2004 42 8 Afidm, A 22 Fir, 2005 SFREMRLE R T 2004 4, Hp
10 A&, 7 34 B,

®1 WFERTKEZHEDARHEL
Tablel Numbers of phytoplankton Species and their dynamics in Xinfengjiang reservoir from 2004 ~ 2005
Fp%L Number of species

i} [E] Time
(Yearrmonth) % a% = o 2% B nE B
Cyanophyta  Chlorophyta Diatom Pyrrophyta  Chrysophyta  Cryptophyta Euglenophyta Total
2004-02 7 18 9 3 1 1 0 39
2004-04 8 19 9 3 2 2 0 43
2004-06 12 18 8 3 2 2 0 45
2004-08 12 22 9 3 1 2 0 49
2004-10 6 11 7 3 1 0 0 28
2004-12 9 17 9 3 3 2 2 45
2005-04 6 13 11 3 1 1 2 37
2005-06 13 21 11 2 1 0 1 49
2005-08 10 26 12 2 1 0 1 52
2005-10 11 34 7 3 1 1 1 58
2005-12 6 17 10 3 1 1 2 40

2.3 FFrMYFEENLEYE

B TIK P I Y A R R A 15,2004 45 SE 3 R B M 19. 2 x 10* cells- L™ 555 3k & A MUS R,
#23.8 x10* cells-L™", 2004 4E Y ERELL 8 BiEL SEE , N 64.97 x10* cells-L™" |4 B FRIE
B, A0 4.71 x 10* cells - L', 2005 4F SR 741 ) 5 B W B 55 F 2004 4F,2005 4EF 37 Kl & K 46. 3 x 10*
cells-L™" 753k S T AR, 4 36. 5 x10* cells-L™", 2005 4EFRIFA Y EFWRTE 8 AR HE, KU N
94.97 x10* cells-L™" ,6 B4Rl SR, 4 11. 64 x10* cells-L™",

VLK B PRI A B BRI, 2004 4F TR BRAE A 0 B R LS E 2 0. 685 mg-L™' 53k N
0.448 mg-L™", 2004 4F 4 FHSk IR UF YA MR ik 1.497 mg-L™", g RAEHANRI 9 B midE 52 A AORS 3k &
M, % 0.038 mg-L™' (& 6) , 2004 4ERYIFIF Y E MEA 2 MEE , RP R EH RAFEN 4 A, KE
MEERKZRE) 10 BB, 42BN 0.68 mg-L~', 2005 4= FRUGHE Y14 ¥ & L 2004 4241, KA FEH K 0. 534
mg-L~"', %355 0.103 mg-L~', MZF5_EF 2005 K FIHEY) 10 A KHUSE R, 5 0.712 mg-L™' (&
6)

Y EEAME YRR BEZHRRATL (B 6) . FFILE:L 2004 4£ 8 A RPN FE
£3565.0 x10°4~L7"  A=#E1{L0.215 mg-L™" i 10 A FEE A 22.4 x10°4L~" =R HHF 0.614
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Fig. 6 The variations of abundance and biomass of phytoplankton in Xinfengjiang Reservoir

mg-L™' ([ 6) , HIEHTRERA R A R HES MR/ MR EFEES . —BERE RIS, . —f
ZHEIRAT R 4 A 10 7,7 AR B AR 2004 4 6 A BCALER (B 7) , 3% 5 4 B Y A )
BHRAMEMBEN, ARRIIIELEE, BEEFEYERE X 8.25 x10°4L'  BHAEF A& RAE 0.0017
mg-L ™' AR RN 1.38 x 104N AR FH M EH N 0.33 mg-L™', 8 ABRBF—EFEME
YRR B SRR RER , (B4 K 2 HUU 0 40 Ui/ I8 SRS 4 A T 10 BRI, BRR IR
HIRE TR AFIFEY EEBIRE  BEARE MR RN B MR H I, 8RS,

TEFEAM L2004 EFHFETHFHFEMAR T DB ER L, KOV SBEANEE, HE P FEERKA
8.25 x10*4~L7".7.48 x 10* cells-L™"f14.55 x 10* cells-L ™", 4351l 5 FR U A YI4E 35 M 19 35.4 % ,32.1 %
f19.5 %, HAbTEEEEEHEM, BHEEIE, 5 0.0056 x10* cells-L™" {75 0.024 % (& 7), 2005
SEFFEITHIFH YN E kB DR F, K Oy SIS, HAEF 5 E KK R 23.69 x 10*
A -L71.10.29 x 10°4 -L™'f19.0 x 10* 4~ -L~", 43 Bl & BR i 048 - 35 89 52.8 % ,22.9 % F120.06
P o HAETIHBEASE B HBE, BREERA AP, B8 0.0316 x10*4 <L~ {25 0.07 % (B 7).

FEtE Yy B R4 2004 AE TR AR YR (B EFR) UHFBEEEM, N0.32 mg-L™', 57F
WA PI4T35 B BRY 87.8 %o s YK SRR, A W8N 0. 033 mg-L™", &5 PRI Y14 S35 BRKAY 9% 5 1R B Bk
16, A A Yy BAY N 3. 54 x107° mg-L™", 5 PRI 4R -39 5089 0.01 % (B 7) , 2005 4= TR M1 45 F
B YRR AR, 0 0.062 mg-L™", (5 ¥R MIAE 34 MR 49.7 % , R WREE, A& R 0. 032
mg-L~", PRI YA T2 AR 25. 8 % MRBERAR, A F A BN 4.37 x10 ™ mg-L™", 5 liFE M4
T EE0.35 % (B 7)
2.4 (LR FIPMEYIFE B

FEKEAFE R E M R TR RIEER, P I E P . AP, BB i B 523 (Achnanthes
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#3E Euglenophyta; B33k Chryptophyta; &% Chrysophyta; F¥E Pyrrophyta; ¥ Diatom ;%% Chlorophyta; #5%E Cyanophyta

gracillina) EHAT8E, REMNNEHENSETRERRES. 4 AM10 AWFEREEZ, 102004 544 Fi5KH
ZHBEAMEE R T 3.23 x10%cells- L™, i FHAMERE K, W B BiiA 1.44 mg-L™';2005 48 10 A K I
RteA RS % 0. 081 x 10*cells- L™, A FBAFH T 2.163 x10*cells- L™, i H = W8 4 0. 269
mg-L~", b TREE SRR 83% LA b, 15 i BB A SR NIZE 6 B4 L8 fh, 40 2004 4F 6
B, RS RS R B B O B B4 H1 0 3. 84 x 10%cells - L™" i1 3. 76 x 10*cells - L ™" ; A5 Sk KA s O B £
JEBE AR BRIEE R L8, 43514 4. 234 x 10%cells-L ™" 1 5. 986 x 10%cells-L™", /KIEEAKH 12 Bpf12 B
iy, REBERNEFER, RS ER G B ER . 02004 4F 12 B RKIALEIRE R, BRSO i o3
FAEF AR B4 0. 306 x 10%cells-L ™' 1 0. 289 x 10%cells - L™ , & B I P RENEEEE, N 7.752 x
10*cells-L™", 6 A BLEFPE N GREE, I KHUERFE S R EZTBELE 2004 4E 6 H 4 0.32 x 10%cells - L™, =4
BAH%4TF0.19 mg-L™',

RIBHMFEE, B FE KR EEN R EY S EE AR IR 8, B TR/ R
VB NRBEA 4TS 4 PP (3R 2) . ENFEERZEAWE 8 fim. ALEUE BF, /NAE > /NKRE > B4
4P > AYERE, PABRENBMPEERRNME, GEHFLS ANTEESES, HEEERETHNER B
K ,2005 4E 1 2004 4B T 4 ~9 1%, B AR TEE PR EHRANHE  ERFEKFEEESR
FEMFE, BEH, WAERNFEEL 2004 48 A — P BREE, NRENFEEFES AR 10 A
Py R ,12 A2 R Bfk. S4EEAE 6 ~8 Ay FEE AR ,2 Af 4 R EERMK,

MEYIEBWABRE , FERNFIUKEFHFEY PR RERRE, FFEIKENPREZHMIEZH
B OMEPEMCGIA T RS M ER. Hd BN ERBRARER/NT 20 pm, —HEZHEMNIHRAR
B ERERT 50 pm, BRI EEWE 9 Fim.

/2 B2 2004 R AE B EETTEE . 2004 SSUNE R ENAYEE 4 AR 10 Bh¥
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MR,
:2  FFITKEE 2004 ~2005 FiZ B tE R BHI0 T EITREEM TR
Table 2 Dominant phytoplankton groups in Xinfengjiang Reservoir from 2004 to 2005

4 Month 2004 2005

SR /IR
2 A Febmary BERR . DIRE

HE - ZHE
SRR /DIREE, SUTAREE HERE . /NIRE

4 A April BERR . DIRE
HE - ZHE
RO IR, B, AR REBROE i e ‘
S /NIRE , SFAE, SRR, 76 IR o RN, AR

6 A June SRR ETURNE /IR
REBE . /NRER R N
HE - ZHE )
W BT, U, IR W BT, BB MR, IR

8 A August SRR /DRREE, TGRS, ST 3, NI PR SR IR, A, S ER

10 B October

REBE . /NRER
He . ZHE

T AR, IR TR , IR
SRR /DIREE, STEE

REBE NAE M E S

HE . ZFE, 2BHEEE

REBE /DIRE, SHAFEE

HE . 2%

BB (AR, BT

SRR /DIREE, PR, ST 43
REBE /DIE, SHAFEE

HE . 2%

% A 3 IR, T
12 5 Decomber | FF/NERE 3 /RO, BRI O, 4T
B /NI RS NI, 0, R

HE SEEEE, RWeR 7% 5%

HE SiesE, SR E

Fl—RKPHFI R ERNS B, « (UBL A M + Means only examed at dock site

FHPEAE Y. ¥ B Cyanophyta; 4% 3 Chlorophyta; i 3 Diatom; H; fih Other Phyllum; /N3REE Chlorella sp. ; /NIRFE Cyclotella sp. ; % H 3
Peridinium sp. ; NITHEE Scenedesmus bijuga ; S4F I TEFE Microcystis aeruginosa ; BRI IREE Microcystis wesenbergii; B i JE¥E Pseudanabaena sp. ; K
IREE Gloeocapsa sp. s SF4EEE Ankistrodesmus sp. ;7 BT %8 Botryococcus braunii; SRREE Chroococcus sp. ; FIIE B Spondylosium planum ; JIFE
¥ Oocystis sp. ; FF BEBE Quadrigula sp. ; B8 Nephrocytium sp. ; 1788 Synedra sp. ; M E 45 Melosira ambigua; 57 % 4 ¥ Dinobryno
divergens ; W 47 4 ¥ Dactylococcopsis sp. ; B ¥ 4 ¥ Chromulina sp. ; BB A ¥ Tetraedron caudatum; {58 8 Achnanthes minutissima; 3 & 8
Rhizosolenia longiseta

2005 “Ef/NE FBEAE Y B BRI, E R E HA 2004 4R/ 5% , — 2 HEAE 2004 £ € BH M
drokie i , T 2005 4E/9 4 H .10 A1 12 B AR H,2005 48 10 A &%, HAEYE N 0.191 mg-L™', KM
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