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Spatial and Temporal Variations of Phytoplankton in Danjiangkou
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Abstract. According to the investigation and analysis of phytoplankion in Danjiangkou Reser-
voir from July 2007 to June 2008 ,eight phyla including 60 genera and 110 phytoplankion spe-
cies and varieties were found. Phytoplankton composition was dominated by Cyanophyta (46
species) ,Chlorophyta (35 species) and Bacillariophyta , with the two former accounting for
42% and 32% of fotal taxa ,respectively. Algae density averaged 4.17 x10° cell’L ,and ranged
from 5.16 x10° to 6.10 x 107 cell/L. Seasonally,phytoplankton showed significant differences in
dominant taxa ,with Oscillaforia sp. and Synedra acus dominating in spring, Cryptomonas erosa
during summer and autumn,and Peridiniopsis niei during winter. Spatially, Synedra acus was
the dominant taxa in the Danjiang, Hanjiang and Qushuikou regions, while Peridiniopsis niei
dominated in Wuging. Phosphorus concentration was the main factor controlling algae density
in the Danjiangkou Reservoir. Combined with published Danjiangkou Reservoir data ,the phyto-
plankionic community trend in the reservoir was also analyzed during several decades after
damming. Since 1958 ,the density of phytoplankton in the reservoir has increased by 16 times,
and eutrophication of the reservoir has become increasingly serious. Phytoplankton composi-
tion changed from Bacillariophyta to Bacillariophyta-Cyanophyta-Chlorophyta type, and then
was gradually replaced by Bacillariophyta-Pyrrophyta-Cryptophyta-Cyanophyta.
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Danjiangkou Reservoir
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Fig. 1 Sampling gites in the Danjiangkou Reservoir
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Table 1 Species number, density and dominant species of phytoplankton in Danjiangkou Reservoir

EEeAE

HEY-HHEE

(E SPREICH RBUERI(%) Range of Annual average (L5
Phylum Taxa Percentage density density Dominant species
{ x10* cell/L) { x10* call/L)
%] Cyanophyta 15 13.64 0.52 ~489.00 44.85 Bi¥E Oscillatoria sp.
£¥# [T Chrysophyta 2 1.82 1.03 ~72.20 10.85
H¥E[T Xanthophyta 1 0.91 0~7.22 4.44
73] Bacillariophyta 35 31.82 0.52 ~740.00 9.323 4179 Synedra acus
Ba3(7 Cryptophyta 3 2.73 0.57 ~1400.00 34.67 Wipligs 3 Cryplomonas erosa
HI#[] Pyrrophyta 5 4.55 0.52 ~6100.00 304.19 (RIS H I Peridiniopsis nisl
#1377 Euglenophyta 3 2.73 1.03 ~11. 40 3.90
#3947 Chlorophyta 48 41,82 0.52 ~247.00 .48
B Total 110 100% 4.70 ~9046. 62 417.49
80
- 100 - 175
) ﬁ 80 - {70
225 80/ 1%
g= (B ; i —
s 7 23
B g E 3 Cyanophyta 150 @ g
Kad 0 % Bacllarophyta . {452 &
552 a0l S B Cryniphyia {40 S0
et . HI 3 Pymophyia la5 B
fﬁﬁ“ 5 07 £ Chlorophyta s ¥
RE E 0.0 Jtib The rest 4 -
g g 8 10 /'u . 120
Etn' o s R R N 15
BE HFE HF %i BF k-2 ®E A
Spring Summer Autumn  Winter Spring  Summer Autumn  Winter
2 RINAERFEGFEERNEEFEFTHE
Fig.2 Seasonal dynamics of phytoplankton community composition and abundance in Danjiangkou Reservoir
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Fig.3 Spatial distribution of phytoplankton community
composition of Danjiangkou Reserveir in winter
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Wi(4% ~5% ) K2 ; e XK X B R 2 H 3
R, HUCh eSS %, 22TE % B (Nitzschia) |
W g ( Chroomonas) | [ % 8 ( Cryptomonas) .
A ¥ 8 ( Chiamydomonas) t 8¢ W™ o B4 i
B KT WA R B BT

1986 — 1987 45X FHL O K MR LW AR
B PHT RK B L M 2 8 192 1,
DLk i (RERR TR R e, H 39O 1. 08 x
10° cell/L, I8, i 3% 465 25 B %% ( Phormidum luci-
dum) 5% 8 ( Oscillatoria) | $§3& 3% J& ( Microcys-
tis) k43 )& ( Spirogyra) | 1% I % J& ( Pediastrum) .
H4:¥% 8 (Melosira) | Jfg¥T% )& ( Fragilaria) \3{#2

250
1001
=5 90f
é (=) = B - 200
€S 8op
E_% :°: 70 1150 4
ﬁ%E 60: — Tk o noph 2 o)
gg E 501 7 i B?;g{a?igphyta 100..5 '1;0‘
£ 401 ez
o= [ To| e m]
gggm' — 43 Chlorophyta s B
i E E 20f he rest Ll
BES .
e 10 10
FHLEE JULEK BKD HRARK FHIFK WK BAD  ERARK
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Fig.4 Spatial dynamics of phytoplankton community composition and abundance in Danjiangkou Reservoir

F2 FINKEEHEYFEESEWREEFENEXXE(ERER)
Table 2 Associative relationship between phytoplankton abundance and environmental factors
in Danjiangkou Reservoir (two-tailed test)

BN Tt P AB(T) Y e R
Physical and i) Turb pH Water P NH,-N PO,-P
chemical factors temperature
r{g 0.586* 0.332* 0.379* -0.168 o727 0.336" 0.568 ™
o {E <0 0.034 0.015 0.294 <0.M 0.032 <0 M

* FoREEHR, p<0.05; » VB EHFHX, p<0.01,

* Significant level at p <0.05; #** Significant level at p <0. (1.
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Table 3 Changes in the phytoplankton community structure of Danjiangkou Reservoir
SRR A XA, R (cell/L) PO R, RZEh e
Sample year Investigation area  Average density Species composition Dominant spacies Horizontal diraction
1958 ( HLEERT) BAFEX SIBEE DULE R & HREE,
(Before reservoir  The entire  7.22.x10° ~4.46 x10° #E3E(B1.00% ~92.30%) Znp7 0, PHLEE X £ 9 H 8K
established) rasarvoir fgg19)
~ A
AR HEH(21.70% ~60.00% ) emidm lucicm oA AL, T0T
1986 —1987 The entire 5.04 x10° ~2.44 x10° &¥E(22.60% ~36.50% ) ’ Eélzﬁimﬁ@ﬁﬁ
rasarvoir #BHE Pediastrum TR R (2
HWH(21.70% ~60.00%) HERE Melosira
#hd#E(62.50% ~85. 00% ) ﬂmﬁﬁﬁn lueidum
X ~10.
1992 —1993 %ﬁgﬁmira 4.22x10° R (2.70% ~10.50%) fp%ﬁﬁnmemn baledia st
reservoir TR (21.70% ~B0. 00% )
R 8(2. 20% ~B.90% ) /NRBEJE Cyclotelia
' ' kIR Fragilaria
¥R Pediastrum
£EBE(39.00% ~63.92% )
TLEER ; i
2003 —2008 jg-ani%ng 3.42 X105 ~1.27 x10° GIK(22.15% ~28.00%) PO Navioula syt pe X gk 9K S R
resarvoir BeheE Molosira Sk
##(8.72% ~20.00% ) 44 ISR Coratium
ge%l‘eﬁﬁ
18640, 92% ) nﬁygg %r; acus
BARRX 22,4 COryplomonas erosa BRI AR, UL
2007 -2008 The Fmire 8.86 x10° ~2.10 x107 T (22.46% ) BE X A3 A O
rasarvoir ¥ (16.73%) %s%‘ﬂatoné sp e EATE ¥
HR(3.15%) BEALHE
Peridiniopsis niei

¥ )83 ( Tribonema) . f {1 % 8 ( Ceratium) %45 , {84
BB N ENE EEEES, FHUEK,
DL X W PR X TR R AL . BRI
&, DU X DL RESE T Mak T3 el 4R, FHT X
LSS TR G A e fl, 7 K A= FTLEK
IR AR S AR AR K B R
i B 22 ST B

BRLT JR AR A PRI I K R o M R A Ak
Jed 2 MBI 7E 1992 - 1993 4R J@JT T I A M £,
RPNl 7 17160 &, A HPK N 4. 22 x 10°
cel/L, FARH BLMFY B R 41T 3R (Syne-
dra) JfEAr3 8 /DA JE ( Cyclotella) 1 TE 3% 18
(Navicula) 3% B ¥ E AR KGR ESE, REFh
HIR # % 8 ( Aphanizonmenon) | & % )8 ( Phormi-
dum) /N R RIEAT BB R, b aERE (D
W AR B E SRS, WER
YRR GERER 2R B E, QUL KR
MR (37 B) B K TFHTER (26 H) , XL
FER B FHTE R, R TR0, % T #
3 DLV X SR AR 4 B R 5. 46 x10° cell/L, iif

FHTEER Jy 2. 55 x10° cell/L, 245 LW
R Bk > H 2 >4 >FF AHFFET L
100% , &4~ P X7 W S Pl 255 g 2 SR T ) B4R
PRS- - R A

ia B P e A28 i g K i P 2R K IR
X W 3l P BB W) 5 R, T I PR e 2, O
SEEUIAEET, KEXUEERR . GERE. A
P g T g R S T LA, 5 W o R R R
FEAEE—3, B YW A B e
AKIR K AEHy 38 Bk 1. 08 x10° cell/L,

AR, FHL 1 AR B e R S Rl I 4 R B B
ST E T A BTHOE , Fis g A2 BRI B, LASRds
UV EEBET T RIBEEE A 3, (R h e ] A% /Y
WITTESCE L i R, 24 5 MR N 40. 92% ,
HWERERT (22. 46% ) BaBei] (16. 73% ) Figk
#i1(13.16%) , &L/ 93.27% . HELAFER
LR B, RS EERET], &FD P
FI R R 2 B RS, RN &
Z>H% >HE >HE,

X M, 1958 AELAS 1 50 4R H] , A KRR
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B R, AT 2 B T SR A 1 R
Wi, b THERGE , B KR ZE I B AR B
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WARE B, DA AR R A & RN
KRN, 53 AL RS, EX
TR B 4 T AL R ) B 2 T AR
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fEAERkEE(9 B ) B, WA Yo i 25 ) Sk A
fHEAZ (2008 4R/ 1 ), X BN i E ARK
IR0 20 T K AR P30 1 TR0 A s e 1 A
£Z, ABTS BLIIFHL DK FE TR it AR
M—A A JUARS M B eSS,
TR W AR R B8, BEYE FE R W P A K PR
FrEgE BN FER T, MBS pH G B it
R A AR R, LR EC
FEPE FIT 1958 4E 4% 0. 013 mg/L ¥ #n= 0. 03 mg/L,
WA 1. 3 5. AFHEHEBEAKRERERN, L
HAR K TO1.T02 Wit 53 A 5 8% 2 B 1 5 1k
0. 564 mg/L, BRIk A 0. 241 mo/L, JL¥RE
TEm T TRRIT Y TO3 #15, F Mgh S B mREn e 1 7>
3% 0. 039 mg/L A10. 030 mg/L, ) 5 FHT 1AK%
AH L, S PR A R o P2 S A 0 2 H K 4R,
PHEEIX 0. 568 mg/L ™™ =i P IR 7 B, il 52 2R $
LW FK AN 1 B 35 0. 854 mg/L™* ;i K it
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