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5P E PEAE dn T 13 5 PR A T M (AL AR
122 ) RIEEFEDTARTT , R AE AL 25 57 i
AW g 20 LKAEARTS  HE a5 % RORE IR Sh Ak
B2 o PIARAE i 32707 1] SE e &= AT 20 28 VM 5E (T
Fkin, 1979 FE AL FISE R 11, 1979) .

IKFRIFEAE BRI A2 T3 1 2 B COK AN AR M I 53
J7ik) AT (E ZA SR ER ,2002) o
1.3 HiEsbE

A AT XK B T RO , BRIk 5
WA K 22K, AN HRTIA ORI ) & 37
J7 i, PG B SR AR DR T PR R X, 158
ARSI R B FRIR S TR 4 B (NQT) BEA T
M CR/MITEE, 2005 ), {H 45 ARAE R FH 3 2 K 3R 558 ot
b A AXUTR

NQI = CCOD/C,COD + CTN/C,TN + CTP/C,TP

L CoopCoy Cop TR AL AT R BVAL
VTR BRI 5 € cop L€l €l D 1T SR TR A
i A B AR R PN b v (R LR A
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2.1 EFRE

WHFFE DX IR A3 7K il 20°C, Al 7K 15725 7K
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Fig.2 Seasonal variation of water quality parameters
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Tab.1 Nutrition quality index( NQI) of each

sampling site in the river network

SeRE
- RFE
R1 R2 R3 R4 RS R6

Ty

Sok#y 2.31 0.86 1.10 1.99 2.08 1.73
Akl 1.27 2.12 1.42 0.8 0.58 0.71

1.68
1.16

*r2

6 URN R S SRR A R [RR A I 4 22 7
B, AT, 58 HOr KA 26 Fh, &+
MR 17 Pl A 2RSS e 28 U2 A K 30 s T
SEAKRH, HAR RO K 4 B AR K 11 Fifrs A 1
VK 10 F Ak 7K 17 F

RHRSREIHNUFHEAR

Tab.2 Species composition of rotifers and crustaceans

o2

KM A

R1 R2 R3 R4 RS R6

Lo
TE4S L —Fh Philodina sp.
Ik 56 . Lecane closterocerca
JRBERE %6 B L. unguitata
AU 58 1 Asplanchna priodonta
fhEERs th—Fh Asplanchna sp.
BV RE 48 . Brachionus califlorus
R R A I B. angularis
SRR R M B. forficula
IR B A I B. budapestiensis
AR RS I B. urceus
2T fa, FH 48 1 Keratella cochlearis
iR Aa, FH 48 L K. valga
fRAEIE f 48 I K. quadrata testudo
JEH 48 1 Notholca labis
ZUR AL W Anuraeopsis fissa
K0 L4 . Euchlanis dilatata
i3 58 B —Ff Proales sp.
2 S BB 0L Trichocerca similis
[F RS H T eylindrica
/NSRS H T, pusilla
M4 5 R A W T. dixon-nuitalli
KAIF R M T. longiseta
TeAH %S B —Fh Ascomorpha sp.
YEBH H—FP Synchaeta sp.
TP ECEK 48 Ht Ploesoma hudsoni
] A 22 e B Polyarthra vulgaris
B Z W5 B P. euryptera
VEIR %S B Pompholyx sulcata
INZ ISR Filinia minuta
Wi =g F. terminalis
JRe %6 H—Fp Collotheca sp.
5%:ES
K FH IR Daphnia leuchtenbergianum
BEE D. hylaina
{81 7% D. cucullata
ZAEARBRE Simocephalus vetulus
LM M SRS Ceriodapnia pulchella
MY HRIE 7% Moina chankensis
ARG £hi% Bosmina coregoni
KB4 5% B. longirostris
F05) Ke 45 7% Bosminopsis deitersi
# FRBF Alona eximia
WS M7 Chydorus undulatus
[ 387 7% C. sphaericus
BT £ 7% C. ovalis
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‘ % B A
i * R1 R2 R3 R4 R5 R6
HREX
YT K F Sinocalanus dorrii + + + o 4
K BRIFEIK & Schmakeria poplesia %
FORIEK & S forbesi + + * + + %+
rhAEZE I 817K 5 limnoithona sinensis « . 4 "
ke K & Macrocyclops albidus +
N E S K F Eucyclops speratus +
i B EI/KF E. macruroides denticulatus + + +
PR B8 /K % E. euacanthus +
Y BI K% Cyclops strenuus %
WABSNIKF C. vicinus vicinus + .
ARSI /K F Acanthocyclops viridis +
SE/ANRIBIKF A, vernalis N
ST /NEIIK Z Microcyclops varicans * + #* + + + * 4
FIR/NEIKE M. subaequalis + +
5 8l 7K 2 — Bl Metacyclops sp. + + +
A ek % Mesocyclops leuckarti % %
AbiE FR &Ik & M. pehpeiensis *
B IR IK F Thermocyclops taihokuensis + + +
ST IR SI/KF T. mongolicus +
4 RIS KF T. brevifurcatus ® % + + "
e FRFRIIBRZE, + SRR B 2.
Note: # species present during normal season, + species present during dry season.
2.2 BTN 1200 [ [ ki
2 YR E ) BLAGHE B BB o B85 0 Y 4 D5, 1000 1 WK
( Keratella cochlearis) FNFETL4E B ( Synchaeta sp. ) ,F- &£ 800
- \ Lo
HKI AP F TPk G 4% 4 22 5 3L (Polyarthra wg 600
vulgaris ) FIZE 15 BB 46 M ( Trichocerca similis) ; LA, gja g 400
T FE e HUE P /K 1B i DL A 7 300 D A o = 200 o
R B4 B ( Brachionus califlorus ) Flff 288 BB 56 Hy o
( Brachionus angularis ) , i BB fa B % & ( Keratella o 16:
valga ) AR K W BERE T B A 2 0 % T2
5 . N S N \ o I~ 127
G ik (Bosmina sp. ) A8 AL HTh 350 B5 57 /)N §§§ L
BI7K T ( Microcyclops varicans ) . W 42 75 i &1 /K & ﬁ g 81
(limnoithona sinensis ) F1 i &1 7K & ( Thermocyclops | 47
sp. ), Horh R S /K 8 IAEAN K oi- =
2.3 HMEHH el
2oy v ks — N N . e
AR RIS 7 s
(350.69 4~/L) , HUCRHEIEA (3. 44 4/L)  Kif S 04
NI — ¥ 0
(0. 15 /L) o B 2RAEA WAL AN [F] I 28 fE g’
3 e B N N = 0.2
8 PRI R e T K, B 2RI 2 85 o1

SEA K R T K o AR R S AR AL
DI 3. ATLIE R HUBR 1 R ol i b, HoAxud i
(14 865 2 A E AN [ IR P9 22 A7 225 ) LA AR B ) A2 A
oo MAIBMIRFIBE LIS (8] 70 A _E S5 RAY
AR — B
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Fig.3 Temporal-spatial distribution of

rotifer and crustacean density
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2.4 RERFE5ZHEIVIHHEXLE

XHVR I SI4) 43 A B 5 S B R T 1E1 T CCA 4y
FriFEIE 4 (b a FR VK, b RakiKW) .
S5 R, BTPIH B ERAE (43 31k 0. 406 1 0. 316,
X EREE T (A i A 00 M 15. 8% F112.3% . Yl 1
5 NH,; -N, TN, TP & % F A5 (P <0.01), 5 NQI
BEGAR(P <0.01) ;412 5 COD, il Chl. a 3
AR (P <0.01) , RAES S REAT 20 N Fi2E, 4
90 A ST K SO AR K S0 3, U 3k 4 i AN [ S0
WIF I S BEE S5 R e A 1 2 5

A P
R4a 1%
&
R2a
A
A
A Rla
R3a AR2b A
R4b
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Fig.4 Relationship between zooplankton distribution
and environmental factors

2.5 FiErEhEAEXE

ZeR I, 6 R R SRR A S HE A I A
PJREIEZS 0 A1, Pearson #SCAE3HT 7R, P 7K L
FIZERIRE 2R 5 2% IEAH G (P <0. 01) 5 Ak
H5e HUE T SRR MRS L I T I B B 25 IR MG
(P <0.01) B FIAE 228 2 ) 58 35 IEAH G
P <0.05) ; LA 2SR 7 5 1) Z (047 A — E /Y A
152 il s 4 SRS 4ERr R KA S RG4S
FE P18 o

MR a WREAE—E R E Al SRR 1)
R K S TR s BE A TR A A, AR
TR R AR XTI S IR (32 3) o 45
BIRCEAKIIM SRR o ST ShP) R REAA O (EA
K2R ER a 5 3 KPR Sl 58 0 3 IE AT G
(P <0.01), nJ WAL 7K 3 0 4 98 U2 i Uie sh W 4
AR ZSE I R

x3 FHEIMZERESHEER a EXE
Tab.3 Correlation between zooplankton populations

and relationship with chlorophyll a

] 15 251 K28 B2 Chl. a
i 0.103 0.308 0.651
K KAk 0.885* 0.324
S 0.711
ity 0.929** 0.936** 0.964 * *
ik Ko 0.769 * 0.906 * *
S 0.932**

H:*P<0.05;" " P<0.01,
Note: * significant correlation, P < 0. 05; ** highly significant

correlation, P <0.01.
3 itig
3.1 FHBEEMREZIMER

TR SR ETE S A 5 T K A AR DA
T, AR O n] L AN R A P R AR
ARS8 T3 ot 38 ST 0 DXk AR A VS A A
S AV R FEM | JL A% SO AN ] 2719 1Y)
IKBLPE R s — M 4 -8 AT MR A m , K
YLK G e AT UL, AT M, fiz e AT
LIREIFRL 10 - 12 7 iS5, 3 R KA =
T, B LA 7 AL, K BT 22, HoK
BN . WFFE IR A AL TS 5,10 R
WSS, 5 VR A A0 e A H IR FHT , 2005) , 78
XML 2R A AR BDIR DL T, $6 U B BE ) 8 5e 3l
Py, HAP LS R RE S PR TR E . BEAE TRUS T K9
DXL R A R R, R K T 2% 1 s B Rk iy e B
Y tn R R B0, 2R B 22 i 2 W 7e sh Wy b
SN L R A B Y S A

TR O ST 2 Bt S B T A )0 R 2%
PRROIE N o An%e B s S mi e £ 48 R AIDE B 48
A3 P PR AR, AU BRI Y —
i 3268y, HARE AW b T RARH  EBR R4
PREEH, A T WA & ( Craig, 1983 ; Plassmannetal et
al, 1997) . BRI HF DA R B EIEK 2 A Fh
B, KREIR SE e il R, 705 8 IR A K80, %L
TR Z o RTINS G 2250 B A R BT 5 K
AR K XL K G Gt TR v o 0 I 3 DX 7
TR IR S , 1 R G S s FAE A 5 A s TR
AR SN K S IS RN, B B 3
BB A5 (Evelyn, 1994) | PRI AEP- 7K S i
SRR WAIRNSE . AR IR S K S T X L
RN, 7638 VL () 1) A 7K A B A8 4k 15— o P B
B, HAA/IN VBB AT R, BELE LI ] N5 3
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(BHRINAE,2009) . A KN, BE A& BRBE A1 R R e
FUINRLFRE A 0 AR B, e 2T A
TP S 7K 2 5 R IH R D0 G0 VLT ) X A T 2278 1Y
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¥, CCA M &t R LM, Bm s 72 38 A P
MHER R a W EE L[R2 120 X T S ) B A I 4
RIS 25 434, FE X Se 2 PR R b, A S TR dhile 1
I FEAEN, HYOZ CoD,
3.2 RHEE5RZFIYHFEXE

H T56 AU S R S FIpe R AR AL E S, Ut
FAAE—E 38 I G R (Craig,1983) , EY)
AW N5 5 B R el TR S 7 e S N
FRATEE,2006 ) ; T A% A A0 Y FL BB Ul B 48
FTHE/NNE LT HFRZE (Kennedy, 1987 ; Plass-
manneta et al,1997) . i3 T shPi 4, nl {4 f
MR B ECE S ERYTEE . MWTSEIXIEEE S
RSP T 122 AL il DU Y, 48 M F /K
(1) 26 T T BRI RG A 17 Ffr, T KL A 2R A A2 26
FRBOE IR, BRI AR AR 2 2 0d i 3 4 Al
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TR AR R A B R Ak B 3 (AR EK
7,2007) o T EY) T EZIR, & Z N0 T A R
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Characterization of Zooplankton Community Structure and Environmental
Factors in the Qingyi/Guxi River Network

ZHENG Jin-xiu, CHEN Ming-xiu, HU Ju-xiang

(Key Laboratory of Ecological Impacts of Hydraulic-Projects and Restoration of Aquatic Ecosystem of
Ministry of Water Resources, Institute of Hydroecology, Ministry of Water Resources and
Chinese Academy of Sciences. Wuhan 430079, P. R. China)

Abstract: Qingyi River and Guxi River, located in the border area of Jiangsu Province and Anhui Province, con-
nect the Yangtze River and Shijiu Lake. These rivers, along with the Qingshan River, Yunliang River and other
small connector streams, form a complex river network in the lower reaches of the Yangtze River. The hydrology in
the network is complex, influenced by the Yangtze River and regulation of impounded waters, and this is reflected
in the zooplankton community structure. Rotifer and crustacean populations were investigated in 2012 during the
normal ( October) and dry ( December) seasons at six sample sites in the river network. The species composition of
zooplankton and variations in the standing stock were determined and the inter-specific relationship of the zooplank-
ton populations and the relationship of the zooplankton community to environmental factors were discussed. The re-
sults provide basic data to support continued study of the zooplankton community and manage zooplankton succes-
sion in the river network. Samples for qualitative analysis of rotifers were collected with a No. 25 plankton net and
fixed with 5% formalin. For quantitative analysis, 2 L water composite samples were collected by mixing water from
the surface, middle and bottom layers at each sample site and fixing with Lugol’s solution. Crustacean samples for
qualitative analysis were collected with a No. 13 plankton net. Crustacean samples for quantitative analysis were
collected by filtering 20 L of water through a No.25 plankton net and fixing with 5% formalin. Zooplankton in all
samples were classified and identified in the laboratory. The water quality parameters, NH, -N, NO, -N, TN, TP,
COD,,,, Chl. a,were determined according to Water and Wastewater Monitoring Analysis Methods. In total, 31 spe-
cies of Rotifera ( dominant species: Keratella cochlearis and Synchaeta sp. ), 14 species of Cladocera ( dominant
species; Bosmina sp. ) and 20 species of Copepoda ( dominant species: Microcyclops varicans, Limnoithona sinensts
and Thermocyclops sp. ) were identified. Rotifera density was the highest (average value, 350.69 ind/L) , followed
by Copepoda (3.44 ind/L) and Cladocera (0. 15 ind/L). Seasonal variation of species richness and population
density of rotifers was different than that for crustaceans. For rotifers, species richness and population density were
higher in normal season than in dry season, while species richness and population density for crustaceans displayed
the opposite patterns. Canonical correspondence analysis ( CCA) indicates that the zooplankton community struc-
ture and distribution are influenced by nitrogen, phosphorus, COD,,, and Chl. a. During dry season, there is a sig-
nificant positive correlation between the population densities of Rotifera, Cladocera and Copepoda (P <0.01) and
the density of all three populations with Chl. a( P <0.05). In conclusion, zooplankton community structure and the
succession of dominant species in the river network follows specific patterns determined by the hydrological condi-
tion after flood (high flow) season and the inter-specific relationship of rotifers and crustaceans. During dry sea-
son, the restricted food supply is a primary factor in the competition among zooplankton populations.
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