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Seasonal change features of rotifer community and its correlation with environmental fac-
tors in Danjiangkou Reservoir
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Abstract; Community structure of rotifers and water physical-chemical factors of Danjiangkou Reservoir were seasonally investiga-
ted during July 2007 to May 2008. Seasonal dynamics of rotifer community and the water trophic and health state from the reservoir
were analyzed and assessed. There 62 species were found, 30 species in Danjiang area, 54 species in Hanjiang area, and 22 spe-
cies were in both places. Polyarthra vulgaris, Keratella cochlearis, Synchaeta oblonga, Trichocerca similes, Trichocerca lophoessa
and Anuraeopsis fissa were the most common dominant species. Average density and biomass of rotifers reached the maximum in
winter and followed by spring, summer and autumn. The changes of convergent areas are greater in Wugqing area, followed by Han-
jiang, Qushuikou and Danjiang reservoir areas. Water transparency, chlorophyll-a, dissolved oxygen, TP, pH and DIN have been
correlated with rotifer density and biomass, of which SiO,-Si and dissolved oxygen were significantly contributed to dominant rotifer
densities in summer. Dissolved oxygen and pH in autumn, chlorophyll-a, dissolved oxygen and DIN in winter, DIN in spring were
significantly contributed to dominant rotifer densities.
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Fig. 1 Sampling sites in Danjiangkou Reservoir
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2007 4F 11 H 2008 4F 1 H 12008 4% 5 H AT, 45 B S W A s 8300 w3 AN ).
1.3 HmlE

TEAFERUREE 10L RZ/KFEIFRA 5T, B 610ml IR A5 /K HE ] T3 M4 R a(Chl. a) & &M E; )
B 1220ml R 7K FE B3 A6 FF [QIR [EL 5 , 28 48h ULUE MR 48 = s I W B AR AT, 1 T B2 1) PRt e o 3 7 B
T B 610ml -G VKAE , BUAAS I BR IR , J4%5¢ pH <2 ARIELORAT 27 0] S50 2, B FEE S s K B )
(SAN + + ,Skalar) il 5% (TP) 1% f# JTCHLA ( Dissolved Inorganic Nitrogen, DIN; DIN = NO,-N + NO,-N +
NH,-N) ¥ f# JCHL#E ( Dissolved Inorganic Phosphorus, DIP; DIP = PO,-P) i f#HE A (TN) K Si0,-Si 457K 1k
ZARbR. R EA N 20em 1957 [C 8 £ (Secchi disc ) 8370 5 K 44 (1437 W] B2 5 A YST 2 240K BT & 1%
(YSI 6600 EDS) Szl & 7 4( DO) \pH KR (WT) B L 33558 bR, BF AN RAE KA it b 1155 2 IR
ORI ZR G WM B ) ™ 475 8 O B, 28 A8 O vk 5 R SOk, i 3 a W I AE 7 0k B R
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FH One-way ANOVA F3#7 T AN [R] X 32 [E] P15 (K] (4 22 57, JF-5R T Pearson A 5643087 5 5 73 17 %6 HURN
PN 7 2 B IE R, KL RS AE SPSS16. 0 Geit#k AT, 3f: ] Canoco 4. 5 3 7 ¥R X 7% 48 H kv
AR ). 1] FH S 137 5347 ( Canonical Correspondence Analysis, CCA) X P46 HURE V& #EATHEN , 07 8 H X0
TR RS A B BRI R R e DB 2 A, CCA S A F b, 645 1] T 4 ( Forward Selection ) 1
Monte Carlo #5535 (499 YRIAEBR il V% &) , I8 B AT B i i AH OC R (r > 0. 80) F14Z 57 5l 48 44 ( Variance
Inflation Factor, >20) B2 H= HEG.
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2.1 KEEBELEF

B A& B ZERAER /KR 20 7E 25°C (19°C (9°C 24°C Ay /KR FRAK I F A B R VE BBl L 2% 1. 0
TFAFEIX [ Chl. a YR EE (P <0.01,F =145.2) f1 TP & (P <0.01,F =82. 1) LI VA f# AW BE(P <0.01 ,F =
24 ) & 2 T A = A DX PRV X DOV XA BRI X3 ) | 3 B ) 8 250 1 oAt IX 0 (P < 0. 01,
F=7.5), 3T FEIR 5 FHT X B RE (P <0.01,F =8.626) FIERAE (P <0.05,F =6.402) A G %
L5

1 PR K AL PR 5 B A

Tab. 1 Mean and range of physical-chemical parameters in Danjiangkou Reservoir

A FHTEEIX BT EIX Bk O HEAJEX
SD(m) 4.04(1.85-8.40) 1.79(0.5-4.5) 3.72(140 —570) 0.88(0.5-1.2)
Chl. a( pg/L) 3.41(0.35-11.98)  7.27(0.92-47.82)  4.36(1.11-7.80)  188.95(5.41 —609.49)

pH 7.55(6.80 -8.27) 7.24(6.42-8.25) 7.29(6.78 —7.98) 7.46(6.96 -8.01)
HS®% (mS/em)  0.311(0.23-0.35)  0.26(0.23 -0.30) 0.31(0.29 -0.33) 0.27(0.22-0.33)
il (NTU) 1.45(0.05 —3.24) 8.12(0-37.50) 1.17(0 -4.30) 9.35(2.88 —17.40)
DO(mg/L) 10.26(9.37-11.89)  9.52(5.41—11.65)  10.53(8.64-12.35)  11.35(4.08 —15.50)
$i0,-Si(mg/L) 1.66(0.32 -2.86) 2.62(0.37 —4.43) 1.66(0.34-2.35) 2.41(0.71 -4.32)
TP(mg/L) 0.02(0-0.1) 0.02(0-0.05) 0.02(0.01 -0.04) 0.17(0.01 -0.76)
DIN( mg/L) 1.33(1.08 -1.49) 1.15(0.85-1.53) 1.21(1.1-1.31) 1.21(6.80-1.92)
PO, -P(mg/L) 0.02(0-0.04) 0.03(0-0.34) 0.01(0-0.03) 0.07(0-0.28)
TN(mg/L) 1.41(1.09 -1.70) 1.22(0.94-1.54) 1.25(1.09 -1.37) 1.34(0.87 -2.25)

2.2 BHFRHAR
I 62 A, SR T 12 B 23 &, K PR 30 Ff WVTLE X 54 Fp (OLUIR ZR R £, 18
41 Fp) A Fh 22 Fl. A 2 0% B (Polyarthra vulgaris) M2IE - 48 11 ( Keratella cochlearis) K B PET 4
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Fig. 2 Relative abundance of dominant species in different areas of Danjiangkou Reservoir

2.3 MATENENENZTTETN

FHT K PR AR S 485 B R AR Wy 43 )8 579ind. /L A 149. 16pg/L, & Z 45 X5 bR, & B i
fiK(262ind. /L) , Bk Z 5 (830ind. /L) , HA T < HFE < HF <HE £V AN P A REMAR D
= MEMR(E 3a).

A X B R A e P 2 R, P PRV R AR, B AN AR 43 ) R 205ind. /L A
51.58g/ Ly 1L AREIX ey, 25 BE AR i 53300 oy 2843ind. /1 Fl 725. 17 g/ L. S35 % B2 F A= ) 1t 25 18] 53 A
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Fig. 3 Average density and biomass of rotifers of different seasons (a)

and in different areas (b) in Danjiangkou Reservoir
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Fig. 4 Season variation of rotifers” biomass and density in different areas of Danjiangkou Reservoir
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Fig.5 Seasonal dynamics of rotifer densities in different areas of Danjiangkou Reservoir

2.4 KEKERERFRESHRASHHXRE

Pearson MISE/MHTAE R KN (K 2) , - Bk & =048 HUR BERIA Y i 5K (ARG TR 52 W 35 19 BURH OG5
R, HMERER o MIFE AR 2 REIEMDOCR , B RMA TR AEE MY RS Si0,-Si B IEM, 4
FRORAY RS PO, -P B IEAMR, K A TR AVEZMAY RS TP B F EMC, R MEEZS TP M
DIN MG, A5 A Yy it 5 DIN 8 IEASC, B4 VB AE Y S TN 3 5 38 A IEAR GG &R

222 B R BRI W S BB R T B Pearson AH G4 ATT 4 SR

Tab. 2 Pearson correlation between rotifer density, biomass and environmental factors

SD Chl. a DO Si0,-Si PO,-P TP DIN TN

WHEHE HFE -0.454°  0.926  0.811* 0.479 0.463* 0.733*  0.828*

#ZE -0.572°  0.894*  0.757* 0.917**

K7 -0.688 0.925"  0.576* 0. 660 * 0.994 **

HFZ
HAEYE HZ -0.532°  0.899*  0.780™  0.575™ 0.734*  0.799**

;& -0.577*  0.879*  0.750** 0.916 **

KZE -0.648%  0.913™  0.899**  0.727  0.609*  0.678*

Fe=s

# P <0.05; %% P<0.01.
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Fig. 6 Resulting from CCA of dominant rotifer species with respect to environmental factors in different seasons
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