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Fig.1 Distribution of sampling sites in Qingcaosha Reservoir

1.2 #HRRESLE

KD E SR PETRZRE AW H
VUL R 2.5 L AR EIRDIR SR K 28R 4 K
FE KR/ NTEET 3 m i), 5RKJZK (0.5 m 4k )4
WKIEKRT 3 mif, HE)2 0.5 m A TP LR AR 1
m SRK IR, SR Z B KK 0.5 m &b, SR )5 K5 R 48
KPR G Y S)E  HER R 112 pm 1 13 577
WA AL 08, A3 08 A RE I T 50 mL ¥R}
T, FH 5% B4R 2R S ARV W A= ) [ 2 , iy [m] 52
Uig QUL -8 STERE Y 1l Tl A e ot Y 2 S AN .2
10 x 10 5527 WA T 1 mL A 1145k
MESATFPIE YT , T B2 T 5 B 55 T 4 25 1 15
FELL R E ST o e R - K [ 5 T
TR A 1 2B R e ) A i e A T3

FEARIERT T S5 F Hondex 75 493 R A 5
AT B ER A 2 37 W EE [ s 0 TG A HOd &R
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i, 1B S 06 58 5 HEAT AR A 4 A B DU, AT S
Ay DR3900 435656 BE R LB 2 A A A S
RVER B = R TR 5L
1.3 HEgitSoH

A e RN W
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A en, SRR N O A RO f, AR
Pl BRAOAR 2,24 Y > 0. 02 B, % FP R 3R
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f1,S,>0.75 JER AL

K F] Microsoft Excel #f 747 & & il 4/E, 8 13
SPSS 18.0 #EA7AH M 34, 3>k F§ CANOCO %%
PEFEATICAR 73 M (RDA) | 73 At 2Z B0 B 80 i 47 i
e, PEPEYI R R F R T 1% H AR T
25% PIRE AT 0T, IS 1 S YR 5 BB R 1Y
R

2 4k

2.1 BUABIEER

PIAE ]S K B DA R X e K. i3
B RE S L, AR B/ MR U 1 X [ (86.9 +
22.2) em ] GFPEX] (60.5 £20.7) cm | FN[ 7 X
[(44.5+15.0) em ], pH #&4k 2550,
BEPAR AL R - AR Y08 T 0 KR 4 pHL
LR RV R e B R Eh A (B 7E 2016 AFAHXT T
wL KB BA SR SR LSS
RUEA BT TR, AR N 25 TG bR 1) 28 A0 A B3
Z2(P>0.05),

2.2 FFRFEEMLEMFER AL

PAE N LS PR e 2 34 Fh, A2k
(Cladocera) 18 1, 5KJ& T 5 Bl 10 J& , Horp 8 i%
F}( Chydoridae ) 17 #} ( Daphniidae ) Fi2# £ , 1
A6 M, A S BB 33. 3%, B2 K
(Copepoda) 16 F, S J&§ T 7 Ft 12 J&, S1/K & F
(Cyclopidae) 52 (7 F) , 558 22 S AP ALY 43.
8% . H X & B 26 B e P e 26, i IX
A 34 Bl WA XA 29 B, £ XCZ [ RRECE I
Ko TP W0 DR i F 58 R b 28 oy v 4%
AEHLCS; =0.72) 5 JATE DX 5 4 8 XA AEAL (S, =
0.76) ; 3k 8 DX 5 30 XA AR AHRL(S; =0.80) o
ZEA A A S 2 i s Ay 22 57, B i £ (23
) HFFERZ (22 F) , BKEA 20 i, & F=fe b
(17 Ff) ¢

2015 4F- 5 2016 4F53 5 4558 4 i Ui FH e 2 22
Filr 28 F,2016 AEFIZE LE 2015 AERCA G . PIAFE
()7 i Y e R RN 28 h S AN ARAL( S, =0.43)

R1 20152016 FEEDKEENEFHEHERELINEE

Tab.1 Annual average and the range of main physicochemical factors in Qingcaosha Reservoir from 2015 to 2016

FRAL K+ EHE + Rk JE

Physicochemical index Mean = SD Range
JKE/m Depth 8.2+3.9 2.5~17.2
B/ em Transparency 63.4+£25.3 30.0 ~180.0
7K IR/ °C Water temperature 19.1+8.2 5.3~ 32.1
Ve (mg/L) Dissolved Oxygen 10.2 £5.4 4.8 ~14.8
FRHHE Potential of hydrogen 8.4+0.8 6.4 ~10.2
HL 52/ (uS/em) Conductivity 133.9+79.8 40.4 ~290.0
BE/ (mg/L) Total nitrogen 1.8+0.3 1.3~2.4
A%/ (mg /L) Nitrate nitrogen 0.84 £0.19 0.49 ~1.04
WAEZS A/ (mg/L) Nitrite nitrogen 0.010 £0. 005 0.004 ~0.016
AR/ (mg/L) Ammonnium nitrogen 0.06 £0.02 0.02 ~0.08
Jif8/ (mg/L) Total phosphorus 0.13 £0.03 0.08 ~0.16
R R Eh 158U/ (mg/ L) Permanganate index 1.8 £0.1 1.7~1.9

R2 20152016 FEEDKEZHRPRINHENEITSH

Tab.2 Species distribution of crustacean zooplankton in Qingcaosha Reservoir from 2015 to 2016

2 Species

#: Spring X Summer #k Autumn 4 Winter

2 Cladocera
Ali3E R Sididae

KB 75 R 7% Diaphanosoma leuchtenbergianum
7%F} Daphniidae

{18 % Daphnia cucullata

K 3% Daphnia longispina

B % Daphnia hyaline

HAEARER % Simocephalus vetulus

R L% Ceriodaphnia cornuta

i B ML Ceriodaphnia laticaudata

+ o+ o+ o+
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FIER

P2 Species

& Summer #k Autumn £ Winter

#: Spring

PRIE 7% B Moinidea
HHRRIE % Moina rectirorstris
ZHI#EIE 1% Moina macrocopa
2 B %Rl Bosminidae
K% 8% Bosmina longirostris
T4 £i% Bosmina coregoni
W 55 42 &2 7% Bosmina longirostris
)77 F) Chydoridae
T i 1 50 1% Kurzia latissima
RJT S &% Euryalona orientalis
TR KBRS Leydigia acanthocercoides
h RIJ%51 7% Alona intermedia
T IR Alona quadrangularis
TCLL IR % Alona inreticulata
Fe s Copepoda
a7k & # Centropagidae
YLLK & Sinocalanus dorrii
/K FZF} Pseudodiaptomidae
SR IK & Schmackeria inopinus
KIBVFIK 2 Schmackeria poplesia
W KT K #Fl Diosaccidae
] W& 4 F8%H 7K F& Schizopera neglecta
#F 47K ZF} Laophontidae
X LK F Onychocamptus mohammed
S5 5K F R} Cletodidae
1A f 4% 7K & Limnocletodes behningi
7B WM 4% 7K #& Limnocletodes angustodes
K JE 617K 2} Oithonidae
rh A2 i 817K 2& Limnoithona sinensis
DU ZE IE 81 7K Z& Limnoithona tetraspina
&7k & F} Cyclopidae
R B K % Eucyclops serrulatus
KEHES|/KZE Eucyclops macruroides
4R8N K B Cyclops vicinus
BIFPLEI K 2 Paracyclops fimbriatus
M 487K % Ectocyclops phaleratus
J A 87K F Microcyclops leuckarti
4 IR S /K F Thermocyclops brevifurcatus
2 4A Copepodid
JE 19 A Nauplii

+ o+ o+ 4+

e+ Fon i
Notes: + represents appearance

2015 12016 4425 A L HFp 13 R, HALK
TG S TR RE AT 7K 3 AT (1) A AR (L 34 Fil
HAR R —EH A T K. H Pearson 3P
SYMTRIAL, VRUE 7628 B B ) Ik By
PRAFP A S i 7 RLAEFT K E T, %
JEE TR 35 11 4 B 22 (8] A8 A 38 8 1) 1 A 56
M (r=0.745,P <0.01), 2015 FEFkZ T %

Z A 8 M AT i A 4 B, KBS 51 5
G IR R K0 4 FIALHF . 2016
FENPERF AR L, 0 12 K
Gk R, R T R F R, FE
DA 4 B 2015 AELFRNR Sk L3
AR BIGR G, T 2016 ARFK TR A2 I S UK 3 H.
AERIE
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F3 20152016 FEFEEDKEFFRTRRABAMNETTEL
Tab.3 Dominance of dominant crustacean zooplankton in different seasons in Qingcaosha
Reservoir from 2015 to 2016
2015 4 2016 4
Yyl Species % # = Tk % # = k
Winter ~ Spring  Summer Autumn  Winter  Spring Summer Autumn
K F5 1K 7% Diaphanosoma leuchtenbergianum 0.09
i B MBS Ceriodaphnia laticaudata 0.09
g 7% Daphnia cucullata 0.08
K4 % B7% Bosmina longirostris 0.25 0.41 0.63 0. 89 0.27 0. 87 0. 89 0.95
TR R4 &7 Bosmina coregoni 0.62
I RIZJ%5 % Alona intermedia 0.02
& 55 42 £ 7% Bosmina longirostris 0.02 0.25 0. 10 0.02
B Z0 B IS 7% Moina rectirorstris 0.05 0.19
Z FIBRNE 1% Moina macrocopa 0.03
3T IK % Sinocalanus dorrii 0. 69 0. 81 0.47 0.12 0.59 0. 86 0. 64 0.17
MR IK & Schmackeria inopinus 0.09 0.08 0.07 0.15
78 WM 4% 7K F& Limnocletodes angustodes 0.02 0.04
HAEAE N 81 7K 2 Limnoithona sinensis 0.18  0.04 0.21 0.19  0.58
U ZE i 81 7K 2 Limnoithona tetraspina 0.16 0.31
sk H8| /K% Eucyclops serrulatus 0.05 0.03 0.16 0.05
KEHESIKF Eucyclops macruroides 0.02 0.02 0.04
J AT R8I 7K & Microcyclops leuckarti 0.05 0.03 0. 06
WA K 2 Ectocyclops phaleratus 0.05 0.02
23 EHREXAGROAETL Sy LB Doty Lo 3
2015 4EVFIF R 5K M A A E e B2 S L2 23
P (3.1 £2.7)4/L F1(0.208 3 +0.244 6) mg/ gL g'ﬁ mﬁg
[=] 3
LIER I E s T 15 7.7 Atk & o el U, §
WHEIIZE 0.006 3 ~0.460 0 me/L il 2016 4F + i onth
20154F 20164

K PSP i R A 28 1) A 0 % RN A ) - Y
A E}(8.7+9.1) /L 5(0.598 3 +0.692 6)
mg/ L, v A 5% B A U SR Ry 2.0 ~ 21,2
ALY RAE 0.199 5 ~1.539 1 mg/L 2 Jfl;i2
Ko AN 2 fi7R 2015 AEHAE R AE W B EEAE 6 A
R XA R (7.7 £4.9) /L, IR S WEALE 4
H PR R (4.0 £3.6) /L, G4
AP T LUE 2015 4R B S22 AR
TR AORUE T 7 6 7 4y 35 ) H A W B B o
FAEH(0.460 0 +0.342 5) mg/L, 2016 4F 35
FERRMAWRAE 6 H (21.2 £13.8) /L, Kk H
5 H(18.3 £12.2) A/L, AWyt # ok XUET |6
ALY R R KA (1.539 1 £0.973 5)
mg/L,3 HW A ERZ, M (1.279 1 £0.
658 8) mg/L. % I fiiik,2015—2016 i 4F P 11
KRR 6 A
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B2 20152016 FEEDKEZFRTE
SMBEMEYENATL
Fig.2 Annual variation of density and biomass of
crustacean zooplankton in Qingcaosha Reservoir
from 2015 to 2016

2015 AR e R B P A AR B R R A H
FETHEKSE, EYRNWAER TG TKA S,
HBEMNV-HEDEE S R, 550 H
(4.6 £3.8) /L F1(0.276 0 +0.262 3 ) mg/L, Fk
FERAL M (2.1 = 1.4) A/L F1 (0. 060 1 =+
0.108 3) mg/L;2016 4F 77 A 2K IR A7 R 26 70
MER R T NS, B HEYRES
AW i B o o g2 (1303 £ 9.3) A/L A
(1.1457 + 0.771 5) mg/L, & Z= K 2+ 9 K
(2.5+1.8)4~/L F1(0.275 7 +0.215 7) mg/L,
2015 AEFKZEIAE 5 o0 PIAF N 2= 45 434 19 e AR K
(L 3) o R/ N B 3 25 573 (LSD) % i dii



6 11 TV, 5 R R K AR I P SC R S5 B R 869

SR B R T 20 18] 22 S o B, A3 AR 21
B RAEF 225 (P >0.05)

SERVIE 12 3
= iF
%é’% 81205“’
ﬁ K B K & & H K
Z=5 Season
20155 20164F
B3 2015—2016 FEDKEZHREELEY
BESENBNF BTN

Fig.3 Seasonal change of density and biomass
of crustacean zooplankton in Qingcaosha Reservoir
from 2015 to 2016

2.4 FHPERRUGENKESSG

Bl 4 JroR i 7 2R X A W B FEAE 6
SREK, N (9.2 8. 1)4/L, 7T 5 HKZ
(9.0 £9.3) /L, AEYEAE T 555K 6 5K
Z, 5B (0. 685 6 + 0. 747 3) mg/L Al
(0.638 8 +0. 648 8) mg/L,10 = s f1f 15 Wy 55 Fig
AW AR, o o (1.1 £ 1.0) A~/L A
(0.073 0 £0.090 2) mg/L, S1.S10 I S11 3 5
AL TF AP T 8 DX, 7K AR 38K, I 32 K VTR
IKESE A, A% B 5 A W AL T B K

g —AEYEE Density ’\J

2. 10 —EWE Biomass 0.80 % »

O - 0.60 = &

Bz § 0.40 i §

{gé 2 ( 0.20 |A
0 0

+H S1 S2 S3 S4 Sb S6 S7 S8 S9 S10 S11 4

¥R Site

4 BEIDIKE 2015—2016 FZFFRFTLI
HGENKESH
Fig.4 Horizontal distribution of density and biomass
of crustacean zooplankton in Qingcaosha Reservoir
from 2015 to 2016

S 87, AT DX 8 aed 38 DX P 200 X
2015—2016 34f H 72 2 1 AL 1 2 5 5 A e 0
MR, 2015 AT DX P8 A 4 2 2 A A ) i 7
A (1.1 £1.2)4/LA1(0.075 0 0. 115 2) mg/
L, 3 98 X5 09 DX R A o 5 00 il O (3.5 +
2.9) A/L A (4.6 £2.4) A/L, AWy 5y 5k
(0.225 1 +£0.231 6) mg/L 1(0.313 7 £0.300 0)

mg/ L2016 4F 10 DX LA 1t 76 9 4F P 35 B e 7K
VL A R S AR (13,0 £10.8) /L
F1(0.907 6 £0.811 7) mg/L. F| ] SPSS %k {4 %t
2015 AEAN ] X B i R e 2 W LR W B B AR i
EAT ERR, 45 H RT3 X5 0 O IX LT X A
X Z IR E A % B S A= i A A B 3 22
(P<0.01),2016 4F AP % B 5 YRR 3
MBI AE R 25 (F =35 446, P =
0.000; F =34.584 P =0.000) .

S A EE Density =
g %‘21 —~— 4 Y& Biomass (l)gg >
E>10 . E :@
L8 0.60 < &
g § 0.40 12
gé’ 2 o 0.20§
0 0
H VAIREX. TREEX A RRAIX SRR WHEX
X 1%, A
201568 X% Area 20164
5 2015—2016 FED/KEZFHERELEY
ZESEMENRIEETL

Fig.5 Area variation of crustacean zooplankton’s
density and biomass in Qingcaosha Reservoir
from 2015 to 2016

2.5 FHERERSHEMEERTN

K25 Shannon-Wiener 4 i 22 4 1 45 4k
H4ESEH4(E 07 0. 61 + 0. 34, Pielou ¥ 457 B 5
B ) SE{E M 0. 62 £0. 29 ; Margalef ¥ Fh - & &
FRECD SFHME R 0.57 £0.29, kAKX 3 /N 45
B 43 5k 0. 87 0. 37.0. 67 +0.23 Fl
1.66 £4.95, 255K 6, K IiX 3 M HEEEA R
FAAG A AR A SRS I 281% 3 A48 51 il
S B NS G - R S e RE ST = S S = S
FEEEAERK TR A2 ]y 35/0N i A 2R e 45
Z= A ik
2.6 NERFIZEFRTRBEZREHNZM

FESCBERE Y RIAR NS = B R T 1% H B8R
KT 25% 1977 iF H e i 28 0047 25 Bkt g 7 A
(BP DCA 23 #fr) , & 3L 4 A~ %6 B2 AR H fe K 2
2.009 (/T 3), T Lz Hl RDA i — 25 X 9 4 N
PR 70 26 A W % B 55 RE I AL A8 B 2 ] A
HAERSEAT M. 5 — SRS U R AR 43
S 0.321.,0. 131, W b BR A% DR - (8] B9 AH G 1 &R
$3K 0.957 #10.926, (F ot ] LAF]H RDA HEJ7 &
A3 M5 SR AL T8 BRI Ui R 0 S BV RRAE 1) 5%
i) , RS S A B0 oy 32, 1% 145, 3%
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Pl I I RAVAE 5 0 Bk 50. 8% HI 71 6% .
M4 Fnf IR, 55— HE il B A R R IE 1
FH A e SV 25 2 5 K I, HAH DG 1 R 5000 i)
#70.753 2 5 -0.555 9, 755 i rp U 2 B SR
(r=0.6190)FfEA(r=-0.4364),

RDA HEJ B, X i i 7e R A R
M AR A 35 DR R A IR, A S AR I A S R R Bl IR
HRARR T DK R 2 BRI T Fe R S K
RIEMSRKE R, Hh R BG G s i A e i R

Hifi2& Cladocera
—A— ' —— J—m—D

1 35 7 9 11 1 3 5 7 9 11
H4 Month
20164F

20154F

ZRAN IR AR SRV K R L 5
AR 237, pHL TR 7R S a8 WD 38 TP e 285 SR X 0 ol
PR M A 2 AT TR 7K 2 L 78 B0 A
Ji 7 2 R e L 81 UK 2 52 4% R A58 3R 10 i) L
Mo EERHAFRBIGR 58 5K R RA B
WBEA 3 TR C R, A I T2 B
FVEIEM R K AR ; iz AR P K 3 5 BV S
BRI BAT TSR 2R, 5 HoAt 4% D 3 A IEAH G

/22K Copepoda
—a— 1 —— 8D

S EEF
OCNBRDOON A O

1 3 5 7 9 11 1 3 5 7 9 11
A4 Month

20154F 20164F

BE6 2015—2016 FEEINKEZHPTESHEERNFTTEN

Fig.6 Seasonal change of diversity indexes of crustacean zooplankton in Qingcaosha Reservoir from 2015 to 2016

x4 BEDKEZFHERZTEYMSIFEEF RDA
SR EA AN HEF X R
Tab.4 Correlation coefficients between crustacean
zooplankton and environment factors and the first two

ordination axes of Qingcaosha Reservoir

AL i 1 i 2

Physicochemical index spec axl
JKER/m Depth
i BH B/ em Transparency
JK i/ °C Water temperature

spec ax2
-0.5559 0.1215
-0.196 8 0.098 8
0.7383 -0.348 1
-0.1314 0.3161
0.236 6 0.3595
0.2696 0.6190
0.6120 0.001 2
0.278 7 -0.436 4
0.6038 0.5493
0.7532 0.3625
0.3251 -0.260 2

1%/ mg Dissolved Oxygen

BRHSE Potential of hydrogen

i, 52/ (uS/em) Conductivity
B/ (mg/L) Total phosphorus
A/ (mg/L) Total nitrogen
A%/ (mg/L) Nitrate nitrogen
WAEZS A/ (mg/L) Nitrite nitrogen
S A/ (mg/L) Ammonnium nitrogen
o Bl B AR R L (mg/L)

Permanganate index

0.2713 0.1816

3 ik

3.1 FEWDIKEZFERTEMEHMEFE
PIAEIL A E A AR 18 B, 5T AR B KD
VALAKZE 2 R LK A = T K
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JE SR LRI L R OK A R 2
RN I S5 1< T S L L SO (1 i T -
( Simocephalus ) , 23 %0 1% J& (Alona) | 33 15 1% &
(Chydorus ) ) FP 255, L JLAERRAER) 12 A &R
—AERY 4 0 2 B — 2 28 PR IR S X K
E2N i T oS! QPR S = ol o D 2
( Hypophthalmichthys molitrix ) . #§ ( Aristichthys
nobilis ) i 5 ARG SY , i e 28R BT
() B, oA VR B X B A 2R R B R
JINFIERAT B A W S > DR 5 S80K 2 P A A
NI . B VDK N B A 28 B 4R 1 %
H(2.7£4.6) /L AGT b1 fs e
OAERIME | FIm I T 5 3R I B L 1
RT3 R B (71 A/L) P B 7
K PETR AR B SR KU

PAFE N LS RS I 16 i, S AL 4 b
TIKE T BRI K M R
HR R VP K & L B K & R B I EIK &
SEE TR ER S . #K & H (Calanoida ) £E1E
FA S FR KA R B SR R Y i AR B 58
BR AL K & D P AE R AR LR H
JEROR, Hr et m] LA A 7 590K 2 8 SR KP4
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Characteristics of the crustacean zooplankton community structure in
Qingcaosha Reservoir, Shanghai

YIN Liping' >, XIA Sheng*, GU Jing", LI Tianli"*®, CHEN Lijing'*”

(1. National Demonstration Center for Experimental Fisheries Science Education, Shanghai Ocean University, Shanghai
201306, China; 2. Key Laboratory of Freshwater Aquatic Genetic Resources, Ministry of Agriculture, Shanghai Ocean University,
Shanghai 201306, China; 3. Shanghai Collaborative Innovation for Aquatic Animal Genetics and Breeding, Shanghai Ocean
University, Shanghai 201306, China; 4. Qingcaosha Reservoir Management Branch, Shanghai Smi Raw Water Co. Lid. ,
Shanghai 201913, China)

Abstract; (Qingcaosha Reservoir has a special geographic location and supplies daily drinking water to the vast
majority of citizens in Shanghai. It is especially important to maintain the stability of the water ecosystem and
ensure good water quality. From January 2015 to December 2016, the characteristics of crustacean
zooplankton community in Qingcaosha Reservoir were investigated, and the redundancy analysis (RDA) was
used to explore the relationship between crustacean zooplankton and environmental factors. Thirty-four species
of crustacean zooplankton were identified, of which 18 species were Cladocera and 16 species were copepods.
In 2016, the species of crustacean zooplankton increased by 6 species compared to 2015. Bosmina longirostris
and Sinocalanus dorrii are four-season dominant species in two years. The average biological density and
biomass of crustacean zooplankton in 2016 were (8.7 £9.1) ind/L, (0.598 3 +£0.692 6) mg/L, and
(3.1£2.7) ind/L and (0.208 3 +0.244 6) mg/L in 2015, respectively. From the river area through the
transition area to the lake area, its biological density and biomass gradually increase. The RDA ordination
map shows that water temperature , nitrate nitrogen, nitrite nitrogen, and permanganate index have significant
impacts on crustacean zooplankton.

Key words: Qingcaosha Reservoir; crustacean zooplankton; community structure ; environmental factors
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