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Tab.1 The distribution of sampling site in Wenruitang River
FERT i E235 i 5 RE
S1 27°58.770" 120°35.091" L T 3 B R AT AR T
2 27°59.702' 120°38. 238’ ST T = XSS MOK X, A A TG 15 KA
S3 28°00. 209’ 120°39.912’ KM, AR B A E TG KA
4 27°58.254’ 120°40. 504 R HAL, AR 06 X, 7 A 3 T 7k K HE I
i} . , . , SRR ML, H R R A RIRAR , T = AR
5 2757037 120742293 TR A L, SR R 425 M0 0 S
S6 27°56.496’ 120°42.213’ SEARHL P BT R, A R R
s7 27°57.749' 120°41. 149’ =R P RN 2R
S8 27°56.382’ 120°10. 969’ LB, AR 8 2 T KA
S9 27°49.975' 120°41. 064’ iy 2T UE N SRR BT AR B T KA
S10 27°49. 146’ 120°41. 187’ WX, AR, A A I KIRA

1.2 REEFZE

X BRI R B AT B E MR . ETESY
Bk, 25 5 (FL 0. 064 mm) 3735 4= 91 M 127k
PR oo " IR I i E AT 1 LA LIRS
RIKERI o RAFHPKAEAEII A F ML 1 &
AF PR T A , 9K J5 7 0] S 36 2 i v L e vk 4, 7E R L
BN SE B TR S S E 2 25 A OGSOk
(EZ M, 1961 ;35210 F3E R 1L, 1979 5 vh B RF 22 B
ST BT R 58 sh T SE 20, 1979 5 36 55 3 F B 1
&, 1991 ; JE R E FPREIAT,2011) .
1.3 BERUE

AR S iR FH 8 5 A 45 2K (W) (37 B
JE(SD) | ¥ it % (DO) L AH R £k (NO, ) L & A
(NH,") fifiR#E (NO; ) (BEERER (POL™ ) | ey i iR 4
R (CODy,) JEE(TN) G#E (TP) A2 3 (Chl-
a) I3t 1L AKIRYALTE AR, 5 S P i 7] 20 SR 2 5
Bl th TR R AL
1.4 HiEAE

TR S E R TP A8 S L H BT RR T
Hx:Y=(n/N)/f

A Y AT, N iZoK & W B A i
SPIRISERY S AL 0, S | RN S, %
MTEA AL BLAYIER . 2 Y > 0. 02 i, Bl 1%
R IEEmIE 7/ RV U

X A S PR s 2R PR TR 1 18 O 28 R
JEXT I 434 ( canonical correspondence analysis, CCA )
T3k oM B AE B CANOCO 4.5 hfkfy; Hor,
PR DAL 2 AL BRI o = T A
FeEa g 1% VL E e liesh ¥ i1 ik — 25 10 43
Bro kSR 6 bR B3 R SE T 22 , AR Y098
PRAPRELREAR T HEA T XS B (log,y ) et , HoHp i Ui 5l

P B logy (v + 1) B, K 26 5 45 b 29
log;, (1000x + 1) % 46 ( /) S5 K B4 me/L 4% 4% Oy
g/ L, PR XA
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TEASBIFFE A 0], i B T K 2R 10 A AL
YE R LR R S 24 Bl MR LR 2 o,
6 g 15 B, d SR REUN 62. 5% s KUK S
J& 6, L SRR 25% e R 2 B 3 B, b
EFIB 12.5% o IPFF S A AR DUKR R, 38
HUpr o Y H il e R, He b LU e $6 TR ( Brachionus )
(7 Ff) B g A2 61 5 6 DLANAT K 2 48 1L (Rotaria neptu-
nia) ZEIEE 5 M ( Brachionus calyciflorus ) JETE A4,
48 i ( Keratella quadrata) | B 75 ' 5% %6 B (As-
planchna prodonta) K =% 11 ( Filinia longiseta) L)
AL 25 K& 4 B 3% (Bosmina longirostris ) FlEE
JERF T A F B 7K ( Microcyclops leuckarti) o
2.2 B

1E 2011 47 Sh Yl R BRS8N 3 A
JEA TR SR R R LR R R 2, 6 Bl
RFSEABE R I3 R 1 AN 2 B e rh BRC 2
6 U BUAE 2 R P 2 IR FE e IR ( Brachionus
Salcatus ) HWIRAE A5 2 W 2= 41, HAWAR AR TE 3 YA
A A R AU 2R R Y 22 BRI T ( Moina mac-
rocopa ) TE 7% B W 2= H B ; ¢ L 28 vh A 95 IR 7 K &
( Schmackeria inopinus ) N B F 2425, Wi 4 Hp &
KM T 23 AEF(R3), o, 51
WIFHF S E R B A SR AR ), Hrp R 2=
AR TP R i 2, HA 8 A, L A T P S
FIEY 88. 9% ; & =45 L 7 Ffr
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Tab.2 Seasonal composition and distribution of meta-zooplankton in Wenruitang River

Kkl L % By B
% 1 Rotatoria
Ap HiT 19 Al BE 4 S Asplanchna prodonta EN N S1.,S2 .84 56,5758 510
Ba 1985 BB 56 I Brachionus angularis LN -] S3.87.510
Be WAERE BRI B, calyciflorus &K H S1.82.,83 .84 85,8687 .S8.89 ,S10
Bd LR W B, diversicornis " S8
Bf BRtRE AL B. faleatus # 5 S1.83.84 .85 86,57 .88
BI-R IR R B, leydigi 5B S1.S8
Bq TR R W B, quadrientatus P sl
Bu AR AL B, urceus & H S1.S2.83 .84 .85 56,87 ,8.,99.,S10
Fl K= & Filinia longisela & &M SI,S3,54.56.,58.,59 510
Fo PR =5 W F. opoliensis * S1
Kq FEIE A 8 B Keratella quadrata & I S1 .85
Ll HIEIE R Lecane luna =1 $3 S8
Mb FI B LR B Monostyla bulla % B S3.87
Rn K L% Bt Rotaria neptunia % B $7.S8.59 .S10
Rr 4 R, rotatoria 3 S2.S3 .S8.59
#i f5% Cladocera
Aq T Y% 3% Alona quadrangularis 5 S6
BI-C K55 £% Bosmina longirostris % KB S1.83 .56
Cq T ML Ceriodaphnia quadrangula H D
DI K JEi 75 1R 3% Diaphanosoma leuchtenbergianum #H S4
Mm LRIV 7% Moina macrocopa -] S1.52 .53 .$4 .S5.56 .57 .S8 .59 .S10
Mr BRI M. rectirostris =) D
1% 2 3 Copepoda
Cv ARSI KE Cyclops vucinus & B S1.59
i J" A 8K & Microcyclops leuckarti LN -] S1.52,83,84,85.56 .57 .88 .89 ,S10
Si FEIRVEIK & Schmackeria inopinus 4 S1.S2

x3 BIRVETEEFENDRAER
Tab.3 Dominant species of meta-zooplankton

in Wenruitang River

A Fh e ruace: M T = ] PR
KRR B-P N 0.5131
AL RS B-a % FH 0.3734
AR R B-a % H#H 0.0771
GOREETE 2 B % KA 0. 0469
BRRE gt B [ -] 0. 0437
K = gt A P-a % KB 0.0335
Z RN T N 0.1415
A gk & 2 B H 0.2599
Rk E 2 0.1052

T o« 2R a - PI5ALB FR B - 5L P R ET5,

Note: a: a-mesosaprobity; B: B-mesosaprobity; P: multi-polluted
type.
2.3 ZEMEYENNZESH

8] 7315 K 7 il B ] i AR 3 T s P 4 A
Y5 A 13.39 ~310. 8 A~/L, A4 &EH 0.29
~26.04 mg/L, P {i ) 22 Ak e — B, 1 a) 2 0
TH>4H>1H,

MZS 8] o3 Aii KT il F ) 25 B TR T S
R TR 16.0 ~273.5 A/L, g { H AEE 2=

AIRE 52 (870.0 A/L) , B RAE7E & = HYAE AL S
(1.5 A/L) s A R AR A 2 Y28 IR dR R (4.5 ~
870.0 /L) ,FE 5L 7 M2 MRS /N (9 ~30 41~/L) o %%
FE SRR AP RAE 0. 19 ~28. 86 mg/L, fig i (L
B Z AR AT 2 (84. 28 mg/L) , e fRIEAEHR T
FAORE R 7(0.01 mg/L) 5 A AT AR 2 2 A7 MRl e R
(0.07 ~84.28 mg/L) , Kt i1 3 MYAZME F /N (0. 05 ~
0.58 mg/L),

T Fii R I A 1 U 50 400 %8 R AR ) B I S A
W1,
2.4 FEEEFHIVBHEEFEMSHREEFHXR

ORI 535 340 A 00 e K 68 3 B AT SE ML) 6 bR i 2
Y—— e BB 46 W ( Brachionus quadrientatus ) | 24
B R W (B. dersicornis) JEUIR = %S W ( Filin-
ia opoliensis) \Jy T RE 7% (Alona quadrangularis) \Jy
TE ML ( Ceriodaphnia quadrangula ) A1 B 55 14 7%
( Diaphanosoma leuchtenbergianum ) Jii , £ H 43 18 4>
PiFh 5 11 ASIREER 18], iz AL 0 434 (CCA )
T3 TRV B HR 7K 2 b PR s 5 K IR D
MIDCER o X PRI Sh A B i HE P 45 SR 3R B i 2
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Fig.1 Spatial and temporal distribution of meta-zooplankton density & biomass in Wenruitang River

Bl A6 )5 K i ( Lengths of gradient) 43514 6. 316 Fi1
3.510, Horp s — B G A6 B2 A B R T 4. 0, R I ) A
TEER—Hh b B BI04 145 L8 T CCA I3ty
Jitko

Wt 5 E 2 K 5 (Monte Carlo Permutation
Test) , K EAL Wt XJ 27l Sh P 52 iR ik ) T 18 35K
F-(P<0.05),{H NH, \TN . COD,,, \DO NO, \NO;
A1 Chl-a #2936 o3 A BA B 2520, N i X 8
AN T 5 18 Bl sh ¥y ity CCA 434 (
2) o HIREIR YT - RN OCFR ) CCA i 2 %
ARAIE (B AR 5 , 2090 2 0. 831 1 0. 780, Jf HLA# B
T 88.7% B — FREEXTI 5 AR BB ALRHE

0.8
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-1.0 1.0
(OEKIRHIE T 10 AHE R A [ 2 B 5 A AU P2 W 3l 4y
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Fig.2 CCA two-dimensional ordination diagram of metal-
zooplankton and environmental factors in Wenruitang River
CCA Z3Hr 2B, i Jis 0 7K 2 Hh i Ui sl ) o 8
FEAZ Wt 20, P 2 B2 A A (P <0.05),
PRI HL o B A B B R 2 1 RARAE . 1 2 Ak
2 ¥, R H I K AR R T s A S L) R
PEPIRR N 3 o RS S ik AR R 48 IR (Bra-
chionus angularis) | It 4B 8 7K F ( Cyclops vucinus )

BT HLEFE HL (Monostyla bulla ) 38 AN R 72 B 3 52 5]
Chl-a DO F1 NH, @320, ‘{15 Chl-a 1 DO )5
IEAESG, 5 NH, 2 6008 OG5 5 I 1) F 0 BRI
( Moina rectirostris ) & FE %6 B ( Brachionus leydi-
gi ) FIA B I 48 Bt (Lecane luna ) i&2 %) 7 NO; Al
COD,, 52, Ho b BARRR I 0 5 2 A PR 58 R 5[]
AIAHSCIE B W] 2, iz AP 5 NO; RIEAM K, 5
COD,, AR,

I SRR BRI R I, AR E TR BT i
Bl BE ) I S o A BRI, N 2 T LR
R E IR K R P S R S B2 N &
DHYFE ;s Horb , NH, 520 ] 7 A iS4 ~ 810 19
7= N S5 FN S8 ~ S10 1y 5 2R I s W) 43 A, T
NO; fGEZMAE] T LR ST ~S3 R IFWFsh Y 0 Ai,
NO, {UNHE i S3 75 2 i i sl 1 1) 23 A1 52 i 45 W)
5 A iR B K R, BRKIR A, CODy, 5 i i 5l
Y BE R P BOR, Horpr SRR A5 ST ~ S3 =PRIl
Sy R G

3 itig

3.1 [FHEIFHESYHBETE ST

3.1 FARASFHMEE MBI NEL N
T K ZR i Ui sh W 2B s B3, /N i
P CHe IR R SEEOR 25 BE T o Lo 491 B e, KB
Tirsh Wy (B 28 B 2R) B i LE il AR, X 5 H
HiIE NN ZIE K A S R G h IRl sh Y ) AP i
Sl ( Saunders & Lewis, 1988 ; Maria-Heleni et al,
2000 ; 7§ B X\ Z , 2003 ; 2= 3], 2008 5 Arimoro & Oga-
nah, 2010;X1—45,2010; R A5 ,2011) o 3BTk
AR H— I AR B R E MR BRI B
Y 2 )2 25 F1 A7 £ 25 ( Brooks & Dodson, 1965
Havel et al, 2009) ; H.— 4 BU7E A5 PFIE B 00 T
TSR P M A= A X, S0 3 B P, K 1
( Dhanapathi, 2000 ; Akin-Oriola, 2003)
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YIHE R SR A W AR, B T I 45 4 2 AT X
TRIREEASA SN R A RS 5, B2 T K e
W, SEREE(2010) 5 1, TR iF S Fh 2 5500 R
R DB A B B e, RN KR 15 Y
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Fofr 376 /INTF B U T R 38k DX T VR i Sh i G 63 F
(X—4§, 2010) ,{H 5 2007 - 2008 4F-7* I 7 X 53
HEVS 11 B30T 0% 7 iE Bl W A R B 2 (2R
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T St P BT R V55 o 10 o 288 B B8 R A BT
ARBE A EZHG IR, A= WP 28 23 Bl B KA QL FE B 1Y)
AT R AU o FE TS YRR, R o iU A
PIFRZEIE I, B AR =2 1) S — L i V5 Bl 2 (3 B
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PR EE (13 ~ 15 i) BAZE W TE DL T, i Fb
FBFE N, o 1 F RS R R 5 F
4 1A 7,7 A 10 Fh, B2 A BE KR TS
FRein (1), ¥F 7 Ak Bkl ; ARG K
AT, W ST AR A T R HEDIK BT
AR 2 BN HNIETS G Py s A s b, e 2 2L
FIENLIZRE RS G 0 R, TR R T
Ve V5 YL 1 30 L fiff A A 460 S g o 3 ( TG 5
2006 ; Fx T+ 5 55,2011 ) 5 oAb, AN [R] 2= 45 i V5 Ff i i
SYTE R B YT 0 o A AEAE 22 55, 1 H TS PR
Pl =253 A1 THE A S1.S2.,86 ,S7 1 S10,4 H FEH
PRAERE S S8 ~S10,7 H £ UL FHE 4 S1 .4 ~S7.99
1 S10 5 FEBR IR B PE R K PR BE 45 52 2% , AN [RINHT B /K Joit
TR B — BN ES . BNTES FWEEE
KTEMISAF B, R BT R A T
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3.2.1 KiE KEEFWIFESIYAEK VLT B
TR A B A A SR O T B SRS R T,
M P70 Bl 40 KT 0 A 1 — A T R (oo 4,
2010) , Af AR V7 U 20 P 1 AR IR, S e AR R
B R £ DA S ACHIR B 1 A , 5 35077 i 20 o i A
T2 (R R B0 7% 51 (A5 06,2006 ) it B I 0T o 2 i
Y B B B KR AR A S, A
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Yy B SR N . &3 UL AF (1991) CH IR 3
FPEAE 30°C LUT Bl il 8 1) FE v A 35 22 i ka3 (1
ARRWFFEEN R, IR R 1 -7 H s
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)R AT T A P 2 T P P B

TN R SR HL Y B K, BT W o ) T
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B[ COD X5 ¥ 1 3l 1) 19 52 1 AR T 7K (
2) o ARWFFE R Pearson FH I/ AT 15 21 1 25 2R 2
7, COD 5 V717 1) 1 o IS H00RN 25 3 04 AH 5 1 43 5]
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FEIE =K AE R, AR COD 35 54,
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Meta-zooplankton Community Structure and Its Relationship with
Environmental Factors in Wenruitang River

XTAO Bai-cai, SUN Lu-yu, FENG De-xiang, YU Na, CHEN Li-qiao

(School of Life Science,East China Normal University, Shanghai 200062, P.R. China)

Abstract: A seasonal investigation of meta-zooplankton was undertaken from January to July 2011 in Wenruitang
River, Zhejiang. A total of 24 meta-zooplankton species were identified, including 15 Rotifera, 6 Cladocera and 3
Copepoda. Dominant species included Brachionus calyciflorus, B. urceus, B. falcaty, Asplanchna priodonta, Filin-
ia longiseta , Rataria neptunia, Schmackeria inopinus, Microcyclops leuckarti and Moina macrocopa, and the domi-
nant species composition acrossed different sites in different seasons. Monthly mean densities of zooplankton ranged
from 13.39 to 310.8 ind. /L, and the biomass changed from 0. 29 to 26. 04 mg/L, both of which increased with
water temperature. The density and biomass of zooplankton were significantly different in ten sites during investiga-
tion. According to the canonical correspondence analysis ( CCA), the distribution of zooplankton was affected by
ammonia nitrogen ( NH," ), total nitrogen ( TN), water temperature ( Wt), chemical oxygen demand ( COD, ),
dissolved oxygen (DO) , nitrite (NO, ), nitrate (NO; ) and chlorophyll (Chl-a). Among them, water tempera-
ture was the main factor and was significantly positively correlated with the density of zooplankton (P=<0.05). In
addition, the density could also be affected to some extent by COD,, , TN and NH," . Therefore, more attentions
should be paid to the distribution of COD and NH,  in Wentuitang River during improving the river water environ-
ment.
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