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E1 RPASPARMNEESYREER( - )2/
Fig.1 Distribution of sampling sites( - )in

Mingzhu Lake of Chongming Island

F1 BHARMRHBSIEE
Tab.1 Setting up of sampling sites in Mingzhu Lake

i L4 X 35
site location area

1 23 lﬁ 7 k5
?lﬁ' N31°43'47.16",E121°14'51. 47" AKITHEE
site 1 entrance

2 Syl Ik X
1_7— " N31°43'55.58",E121°15'05. 93" K ! =
site 2 aquatic area

3 Z 0k X
TR \31044007.80" E121°15%00, 587 WIS
site 3 service are

4 Sk s i L
?lﬁ”“ N31°44.'20. 38", E121°15'10. 50" B
site 4 center of lake

5 Sl s A3k [X
1_7— " N31°44'33.58",E121°15'19. 70" kX
site 5 dock

6 “F i X
',71'5” N31°44'54.96" ,E121°15'04.. 61" TRALIX
site 6 cultural area

1.2 XWHE

SE TR T 25 5 i 28 ) B ey 740 A= 4 190 (KA
H o4 pm) PR, @B 5 L RAKAS T
)2 0.5 m /KIRAEFIEIRIZ 0. 5 m KA HR
5L, FEAM R 0 BT LK RE B 6 A IR
[ 5 , SR J5 17 [0 S50 % 248 48 h PLVE J5 W 4 & 50
mL, Jill 4% W IR AT DL Bk A= sh it
HeRM 0.1 mL FHEHE , 76 e T 2 A, B
2 Fr RO PS4, SR T B 2 s B R

RPN R N = (V, xn)/(VxV,), 5
H N R 1 LK AR S S R % (ind /L) 5 V
FRAEARTR(L) 5 VORPUE AR (mL) 5V, 5
RF(mL) sn Rt E0 A SR8, AV =TT
ARG AW AR S AVE— AT UL TR, i sk R
A FARE A IRTR O BOE LW E S 1, R4
B JEUE SRS S S k(27 28],
FEARR KA R WIZK 1 000 mL, [7] 52 55 2 f5 F4H
PR 436G RE W (B ao R B O M 55 A1 430k
JEEGR N o B KA $E AR (TN, TP) | [ i} iz HI 58 6
EIE MR a & i B Is T AL pH 1155
AR AR KR 37 WS A SR A K R o
1.3 HiE4bIE

K Y=(N/N)fiit BRI HEE, K,
NSRS @ R AR B N R S TR RS R
ARBGSNES | B B, Y >0.02 DL Y
(7R

% Shannon-Wiener ¥Jff ZHEMF585 H = —
> (N./N)Ln(N,/N) ,Margalef ¥Fh + 5 E 1545 D
=(S-1)/LnN, Piclou ¥ Fp 5] 488 J =H'/
LnS SEATHETE P L L) Z AR 40 A, Hod: N
A R T RS B B RE S AR T AR
BEGN NS R AMAREC™

R AR L0 M e SIS B8O LR A O 1 A B
SFSY - GOTE R AR

IR A SIS RE S TR SR LL AN [ 00 15 Y4
ARYIR R 3 07 8 XSGR ] .

FIF SPSS 18. 0 Zeit ok, 73 Hr ¥ 458
X BRI A SRR R S AR AR Y S

2 R 55

2.1 BAZRMRENMTLEBH IR BEMHETEN

2008 4F 1 =12 H X WIERI A= sh iy %5 2 &
L IA A B 60 B, RT3 426 J§, Hrp
HEEY9 6 )8 12 Fh, LI 9 J& 25 i, £F B4 11
J& 23 Ffs FTOUL PR R A IR £, R 2R B RO
41.67% iR Z Wb se B A 7 Fh, %
SRR UL A Bl W O g 20 IR ( Strombindium
bipes) .. ffi 2 W 4 bt ( Peridinium bipes) | 4 il
AR & ( Englena geniculata ). B. % & ¢ W
( Tintinnidium entzii) , HE 2 AJLLEH, R4 1Y)
RS RO = ELAE 10 F 428 31, Ha o 11
J403 29 B0 7 5y 28 Tl , RS EURARAEAE 3 A4 K
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17 F, HR G350 2 A4y 20 F 4 H 4y 23 F

B BRI S A Sl P i) LA A B B i 2= 7
B (18 3) o FEILHEFN NI (Euplotes sp. ) |
Rty R | 20Ul R | s R MR L ( Phryganella
nidulus) ,AHEEE 4392 0.14..0. 11 .0. 08 0. 06;
BENAM N M2 PR R BIR R (E
caudata) J#A A B2 R ARRE S5 0.17
0.11.,0. 05.0. 035 Bk Z= P # by g il IR 1 | R IR
o #REEE B ( Gymnodinium aeruginosum) | Jii R
B (Phacus sp. ) ,PLFYE 435124 0.15.0. 14..0. 08 |
0. 05 ; =L ATy 2t 207 AL —Fp, DLy
0.11, RPN Z & 4T RN LF B 49, Hod i il IR
MR Hy g it HUDR e BE R HA R, 23 i AR
PR DAY B 21% 20% 18%

321 —

|

1 2 4 5 6 7 8 9 10 11 12
A4#r  month

B
number of species
et Do
> N

o]
T

(=]

B2 2008 fFRAZRHIRE NI TR EFELW
Fig.2 Annual variation of species number
in Mingzhu Lake in 2008

8] O]l o[l o]V & V av] =V][ 2Vl

percentage

A4 /%

FZE EE *ZFE £7F
spring summer autumn winter
Z5  season

B3 BARHERENMAEBHAEE
B ERBEEL
B | I 8 | B 9wy
V. M REHIR ; VLRI VI $RIEHEH ;s VI i R

Fig.3 Annual variation in species composition

—_

shown as a percentage of dominant species of
protozoa in Mingzhu Lake
1. Euglenaceae geniculata; 1. Strombidium viride ; 1.
Phryganella nidulus; IV . Euplotes; V . Peridinium bipes; V. E.

caudata; VI. Gymnodinium aeruginosum; VIl. Phacus sp.

2.2 RmREREESNMAFENEN

F P 4 ATk B BRI S A 2l 4 BRA - A7 AE A
WA, AT, UL S Y IR,
(24 542 =11 301)ind/L, H:rf12 7 {3 (10 042 ind/
L) SRefIf, 2 2 e O R 2E D S i L A 2 1
REEHOE R, R AR A5 SRR, AL S B T,
(51 771 £21 911)ind/L, H:f 7 A {43 (91 833 ind/
L) By , 2 BE R O R O R IR AL TR TR R
MR SR, 20 P M

120 000 -
3
S & 90000
£ 5
@é 60 000
& 30000'[}' ﬂ ﬂ ﬂ H
REX AR RN RINIRIN:D
1234 567891011 12
H# month
6000 -
3 i
Ey 4000
mﬁ%
K]° 2000
) hanf
RINTEER IR
234 56 7 8

1 9 10 11 12

A% month

4 2008 FRATRMIR AT EMENEHTL
Fig.4 Change of density and biomass of protozoa
in Mingzhu Lake in 2008

Kui g, 3 Sui A AEYEERK, N
(47 625 £32 304)ind/L;2 5 5 A W) 55 B /)N,
(31 250 =23 278) ind/L. {H g T BH Bk 1 1 fH
AR, S S s % EES AL (F=0.514,
P=0.765>0.05),

HI T AN [R) R S 10 Jir A Bl 40 A A B o A7 A 48
R 225 WA W i 1 v I 28 B 1 RN 58 4
—2, WM A A R B KEE 1 A
By, 5.022 mg/L,Hy A5 H(1.906 mg/L) .6
H(2.944 mg/L) , X 1% B 3 KA HBAE 7.8 .11
AAREEA) o JFERET 1 o0 H3 7 K2R R
(Amoeba proteus) ,5.6 A HIL T & 208 . — M
22 W e R R o S A fif o B R B A, T
7.8 11 H B Rh 2 0 ke ) i
(Acanthocystis sp. ) b5 B ( Difflugia sp. ) &4~
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PRBERCRA BN RS, B W g A —
SEMZES: . WA, 1 S0 f YRR,
3.045 mg/L 3% 5 15l 5 R A2 RO A
BEH K.
2.3 ABHMEENYEHINESHESHL
S

2008 AEWIERIA AR S P PR JH A A2 e , 1l
WEB AU G HE B 3R 20 g R A AT LUA A
BHIT i B 9 K i e 9 A A
29.17% , A& FFHaHEE HUIT &7 HE BRI, foe (IR
1E1 A 12.00% , X ] e i T Ak 2= il
B IR AT B EE A R A
17, A B AR, OB R A 22, AN T LA
A7 o

F2 2008 FRATRHIR S EHEE P & EE )
Tab.2 Proportion of Phytomastigophorea in

Mingzhu Lake in 2008

Ao TRERE )
month  no. of species ) percentage

Phytomastigophorea

1H 25 3 12.00
2 H 20 4 20.00
3 H 17 4 23.53
E| 23 4 17.39
5H 26 5 19.23
6 1 27 6 22.22
7H 28 7 25.00
8 H 25 6 24.00
9 H 24 7 29.17
10 H 31 9 29.03
11 A 29 3 27.59
12 H 24 6 25.00

TE BRI IR A S 2 REVE AR Boh (B 5) L HY
{EJRAESAME R (2. 193 £0.405) , B ARMEAE 1
R 1. 646, e fHAE 7 H 3R 2. 573 D (A JH4F
PIE A (1,310 £0.335) , i fIR(EHTE 2 A h
0.803, I =i fHAE 7 H A0 A 1. 756 5 J {ELJEAE4{H R
(0.821 +£0.134) , FfR{EA7E 1 H 14 0. 639,
1E3 Ay 0.886, B 5] FERS R J (4R AL 22 57
R o 3 PP E7E & ol A R 22 R 3 (F
4354 0.385.0.831.0.732; P By K F0.1).
HRAE SPSS Ge i/ M 1 A4 b 5 24 {8 5 R 2 o B 4%
o B TR 2T W B A= sh W o 22 B S B
H AR50 2 B0k IR AR S HY A5 R A 3

VMR BER BB ZEWEMCKER (H =
1.411 +0. 055 x Fh2% , r =0. 655, P <0.001) , D
HS5FP B IEA R (D =0.107 +0. 095 x
FA%,r=0.213,P <0.1) ,J {H 5 FP 5 fuA
S Z (T =0.850 —0. 001 x ik, r= —0.039,
P<0.5), BAZRIAEA SRR ES HE.
DAL R (H =2.476 —3. 331 x {3
Fe¥,r=-0.251,P <0.5;D =1.881 —6. 719 x
R EEFRE, r= -0.516,P <0.1) , 5 J AR IEH
FFHZ (T =0.779 +0. 498 x [ H SR, r =
0.146 ,P <0.5) ,

30T
25-”
9]
52.0'
g? 15¢
T 10b
0.5
0 L 1 L 1 1 L 1 L L 1 1 ]
12 345 67 8 9101112
A4y  month
2.0
g
oy
Qg 1.0+

OIIIIIIIIIIII
12 345 6 7 8 9101112

HA#  month

1.0

0.8 _M
€ 06

o

Z 04t

0.2 r

0

123 45678910112
H4+  month

5 2008 FRATRHMR LM S IEHAFEN
Fig.5 Diversity index of annual variation of

protozoa in Mingzhu Lake in 2008

2.4 HAZRMIRETNMIThRERBERITHRIET
Pratt 25 g i FR LT MR I A K 43 6
ADIRESEAE, BIDEA /RIS PO A A
BRI S VR E IR B R AR R Gk
FEMERYZR B 2R N 7EC MY IS 3h ) Sh RE e A
S35t 2008 4 BRI T 48 10 IR A B
DIRESSHE N A FE3L 18 B, HuCh B HE(16 ) N
FECI0 F) RAE(3 Fh) NFE(SA) . Hi1F3 Al
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WK A S W D RE 2 v, A TR o8 L1
HYR A B #E, P HEF R BT 5 LB
RIRAKNRZ 3] — @ R T5 30, BT A 2R
R B fb2E A R, S5 Y15 5
ek o ARPEILAR S, 0T LUER K AR K 49 Z2 75 PR 7K
o = HG AR L B — G PR K AR SR G K
RN, 2008 41 —12 A, 7ERHERIS 6 43k i % R
A S R A B TS Ge g s Fhdk 27 F H
st 1 R - G 11 R LB - s 11
Al ST YE 1L B, rhyg YRR R AP B BT 4
VSUFE RN IITT. T8% | 4% 75 Y 24 Fh 0 22 B A~

ROFA) , AR 75 5 55 9% 14 i A= B b 26 5
BOLPIRE  MIZRIK IR C 2 B — & 9759

F&3 2008 FRATKHR 4 34 THRE S BE P o LL B
Tab.3 Proportion of protozoa functional group in
Mingzhu Lake in 2008
IREZHE functional group
A B 4 P4 R 41 N4

ﬁ:j‘}‘? 18 16 10 3 5
no. of species
i o
P (%) 34. 62 30.77 19.23 5.77 9.62
percentage

F4 2008 FHAZREIRE £ YIS LB RE
Tab.4 Types of pollution indicators in Mingzhu Lake in 2008

V542 pollution sorts

B

species

Z 5tk
heavy-polluted

GIE it Cryptomonas ovate
i R C. erosa

JFEHR & Euglena caudata

PR i Gymnodinium aeruginosum
T Z W R AL Peridinium bipes

FKF R Arcella sp.

ZE35%5% 1 Euglypha tuberculata

#H0 = 2 1 Trinema enchelys

TS A BH 5 Actinophrys sol

JiEF. 5% 1, Centrophxis aerophila aerophila
VB TPST . Difflugia limnetica

F a#bse s D. lobostoma

BRIEAPFE B D. gloulosa

TIPS 7E L D. lebes

RIRS5E R D. acuminate

K[R#b5E 0 D. oblonga oblonga
KRR D. oblongia curvicaulis
W IE ZA% 75T dt Pelomyxa palustris +
KAFIE 1 Amoeba proteus

HARZEIE 1 A. alveolata

PWHEASTE L A. limicola

BIHNGE B Didinium balbianii
/NI L D. balbianii nanum
JiEi4s i J& Cyclidium sp.

WK 72 Tintinnidium fluviatile

W HJE Euplotes sp.

Ji€ 145 5 B Strobilidium gyrans

o= i B - it S5
a-medium-polluted  B-medium-polluted light-polluted
+
+
+
+
+
+
+ +
+ +
+ +
+
+
+
+
+
+
+
+
+
+
+
+ +
+ +
+
+ +
+
+

2.5 HHHREIMRAFESELRFHXR
KNP AR R K AR A A K B i Y
BERER RKESRE P AR HT "

{HALHE N PR S BUKIAR R & E TR 1L, Bk
Hi TN A1 TP {3 i AU KA HLTS e A
€. M GB 3838—2002 ( # 3 /K ¥4 355 it
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#E) | FLREIIERIIK A bR b AT 8 IR AR DLITAY , i
5 A BIBRIL R A EBE .COD,, M43 a
LA F] GB 3838—2002 1 HE I - RIEEH
F2KF, Il GB 3838—2002¢ M /KBRS it bt
HE) A AR R a PP ARIE, T L 2% GHZB
1—1999( Jih FIK AL TR UE) o 2008 4F B 2k It
KR 17.6 ~18.0 C,KE K 1.4 ~3.2 m, B
9 61.6 ~67.5 cm,pH g 7.7 ~ 7.8, i AN

8.55~8.63 mg/L, M& }1.050 ~1.156 mg/L,
MR 0.098 ~1.109 mg/L"*' . @i SPSS 18.0
GETHRAAR O o WA i, IR A S i B = S 3L
PRI PR OGRSy < 9 B2 0 AR W 1 34 S5 KR T i 4R
pH SVA BB AR a RIFMCCR, &
5K BB R AR AR R, 5K a
B EEAMC KRR YRS E A S % E
MHXRKR, SO R B EIEMIELR(FEKO),

RS KEEFEETNITE

Tab.5 Nutritional type of evaluation criteria in freshwater

7 L (mg/L) HAE (mg/L) A3 A (mg/L) M4 % a(pg/L)
nutritional type TP TN CODy,, Chl. a
478 FF oligotrophy 0.01 0.2 <4 1
H°E 3 mesotrophy 0.025 0.5 4 4
2B B 5F light eutrophy 0.05 1.0 6 10

A & B % mid-eutrophy 0.1 1.5 10 30
JHL & B JF bad eutrophy 0.2 2.0 15 65

e & & 37 the worst eutrophy 0.5 5.0 20 100
HHIR I A AE4{H average 0.10 1.04 4.30 20.51

x6 WPHRUBFERUSHESELIY
BEMEYENHEXREY
Tab.6 Regression coefficient of main physicochemical
parameters in Mingzhu Lake with density and
biomass of protozoa(n =66)

ZH R A
parameter density biomass
JKJE water temperature 0.548 ** 0.157
i DO 0.142 0.370 "
pH 0.107 0.135
HA TN 0.114 0.223
BB TP 0.369 ** 0.273*
442 a Chl. a 0.273* 0.049

TE: e P <0.01 MR BFEASS; « P <0.05  BFHK.
Notes: #x P < 0. 01, indicates very significant difference; * P <

0. 05, indicates significant difference.

3 Phe

3.1 MHRMEEHVAFERLEMHNFETE
SHZ=EER

VBB Y S5 At J5E S AT LR K R
FEJE D 0 ~35 °C , {H il i B8 Vi Bl A, 21
10 ~25 C, A7 86 J5 A S Wy RE T w5 il , A7 26 U RE i
IR BT L, WA 2 I 5 A= 3l 9 9 BAT i A 2
b2 B 2= 1 22 Al M A2 AL, o2 T DL A9
TEACBROK (A vp, 28 25 02 LA Sl W) T 06 AR Y

e, AR R AR S Y AR K AR, R T
i NSRRI TR A S ARG
BRI B AR Sh i Rl B S A
R 5= Sl Py 1) o AF A8 A w2 I 2R
FRF b, oW ski) 3= 8.9 H iy 2l 25
Ff 24 A 10 Ay EJFZE 31 B X s A AL A
TE 22> 7K 38R A5 B g6 A B 3
Ji AR ) F 2 R T AR AR T LU Y, W 2R
IR AT B AL

KT ISR R A S R O 19 F, H B
T AR e R BRI e AR HUSE R e A
PP R 2 Rk, B BRI IR AR S A S
28 B, I T A R R e R R | BRE Bn
H SRR B A 21 6 U AR AP S o 2=
B BRI SEAT 11 B, 40 —ff 2 W AR 2
Ui L BEIRE 7 TR MR BRI | B A R
B /NIRRT R S IR AL BRIE P 5
0 HETEALI 48 5% B ( Tintinnopsis conicus ) %, 7] U,
X 11 A i AR S I o R R R v . (R
KX BT ML F R B R W I T 5 A
Bl R A T I Y R R

HH BRI i A= 2l ) LA 4% il ) 2 5 S
B, XGPS A R T A
TR RRUAN DR ) 7K Sty i 1) 2 S A S 5 ) 45 SR AR o
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3.2 BAGRMIRENYMEZEENESREEF

TEARAR A, S5 A Bl 0 43 A B e SR
PH 7 ifp S8 5 A BRI PR A 567 x4
RZEA H A= 15 19 i A= sh P ok i, i B4R 19 pH
MAE6.7T~7.0, A3 pH 6.0 ~9.8 th ALrp=h: K
S o 2008 AF BHERIETINAS i #4L R b, pH 2
{59 7.8, JF HEEAYERFRE , T WL pH X B 2k 1)
Ji AE By %5 FE S AN DR 52008 A7 B 2 I A5 1) 775
filt AL BhTE I 8. 55 ~8. 63 mg/L, A K, ik
XPIZI A S A S e AN K T B 2 R A Bl
Wy A A R N T IR A S
FE 5K B R IE A GO R TEIR RN &
B2 A B B A R Il R A R ) A R
) 53 22—, AT UL 7K I 2 52 e B 2 1) Jist A= 3 ) %
FE B B A SRR 7

2R3 a & bR R HAA = Y B2 b
Z M HAR L R e T R R A .
TR R a R EFKEN 30. 719 pg/L, &K
Z54910.303 wg/L, AT Ul B B I 35 2 1) A2 AL IR &
B ABTRAR, RN R A s D& i
HHER - EEEZ OCEEREE D, Wi,
WISk K A b 28 R a SR80 5 I AR S 2%
FER) = AR — B, o3 B A 2008 4F B Bk
WA BB S ARSI R R IEA DGR, X
A]BE H T HHERIEAAE 2009 4E T 276 150 £, K
FREEAE R B W S B K AR R A N
Wi, SRR T, M R 1 iR S
AR AR i S AR S AR AR T e R O Y T
L, Ry AR SR i G AR T R L, B
BRI A B ) B v e IAE R R X S G R
BT BB R LR T
DK DU S A A A — B, T, i
Foa g VA SRS e B R A S B
frEmMEEASHT.
3.3 FEEYXEHIAEE F BN

J AR Sl I AR S SR ISR T S ORI BT 1Y 5
FAK o KRR B IR S5 A= Sl st ) S5 5T
PEREE A, AT LA e 3 SR AR5 E
FRMLF B, HE I A 3P ) 322232 B[Rl 52
XRFZR 5578 3% W) o g S Bon) & IR RS A
S AN AERE I KAR R AT A
FRHIZEHE P MBS A B2 B TR
KA DL 4R - 1R B KB RIENH R

KPR IR AR S I Th A JR
o DRSSO A A R B RO F, K
T A R R B A R A T R O AR B R
M3 A VE R R B R 2D [l £ 1R 28
#E R 30 UL A — A LTS G

KA T AR Bl A RS R AR i ) IR
TEAEREAE IR & B TR B i — A T 4R
b, BTSSR0 5 B Eh ) A= ) 5t 0 35 IR A
ST TR I BRI R 0 b S S AT
AT AL, 13X A8 A 35 AR I R
1 Miigglesee 1" B4E FARH A
3.4 BAERMIR £ K RETE RIETR

15 [E] 2~ & Kolrwitz F1 Marsson FL.¥E 1909 4
BRI TV KA RS, IF 45 1 & Fh AW (L5
JRAE ) 1E 4 ADNATRNG Y (2750 .o - 5
B = WG VBRI ) IR R R — Ok
UL, 7E H RS Y K AT B K AR B SRR R
HYIPESEE BT 5 He s s B K R A HLTS
PARBE R, AR ARG N, R B SRR B
PIVEREE RORT o LB . RVRE A B RN
TR B BURR, £F B BUR ., s B T 52
Bk o BRI 2008 4F fir S8 1 e AR s Fh 2 v
215 PR R T TE 2 A% 8T 1 R s PE R
AR R R R T R, RO A B R 5
Tl B AN 4 Bl SRS PERE R TIOR8 B, Hrh A
SR G PCHA 7 R, AN A LT iR
T B KA T R 2SI A SR TR AR
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The research of protozoa community structure in
Mingzhu Lake of Chongming Island , Shanghai

CHEN Li-jing', GU Jing', HU Zhong-jun®, PENG Zi-ran®, LIU Qi-gen”"
(1. Key Laboratory of Exploration and Utilization of Aquatic Genetic Resources ,
Ministry of Education ,Shanghai Ocean University ,Shanghai 201306, China ;
2. Key Laboratory of Aquatic Genetic Resources and Aquaculture Ecology Certificated by the Ministry of
Agriculture ,Shanghai Ocean University ,Shanghai 201306, China )

Abstract; A comprehensive survey on the community structure of protozoa was conducted in Mingzhu Lake
of Chongming Island in each month of 2008. The protozoa was collected and identified using freshwater
plankton survey methodology, and the type of protozoa distribution, community structure, species
composition ,dominant species and species diversity were analyzed. The results showed that there were 60
species of protozoas in Mingzhu Lake, belonging to 3 classes, 26 genera. The dominant species were
Peridinium bipes, Euglena caudate, E. geniculata, Strombidium viride, Gymnodinium aeruginosum,
Tintinnidium evtzii , Euplotes sp. The average annual density of protozoa was(42 075 =21 594 )ind/L and the
average annual biomass was (1. 531 + 1. 384 ) mg/L. The Shannon-Wiener diversity, evenness index and
richness index of the protozoa community in the Lake were relatively low. The relationship between species
diversity index and the quality of water was closely correlated. In the functional nutrition taxa of protozoa,
the proportion of algivores and bactivores-detritivores were higher than the photosnthetic qutotrophs and
raptors. The significant factor affecting protozoa distribution was temperature, Chl. a content, TN and TP
which suggested that the Mingzhu Lake was moderately polluted.
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