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Investigation of summer plankton community structure in Yugiao Reservoir, Tianjin

WU Dan, WANG Haiying & ZHANG Zhen
( Tianjin Environmental Monitoring Center, Tianjin 300191, P. R. China)

Abstract.In July of 2011, the water quality and the structures of plankton community were investigated in Yugiao Reservoir to
evaluate its trophic state. The comprehensive trophic level index (TLI( Y. ) ) is45.8, which indicates the reservoir is mesotrophic.
59 phytoplankton species in total have been identified. The average phytoplankton abundance is 312. 40 x 10* cells/L, and the av-
erage biomass is 5. 30 mg/L. The phytoplankton community is mainly composed by Cyanophyta and Chlorophyta. Microcystis aerug-
inosa , Microcystis flos-aquae and Pediastrum simplex var. duodenarium are dominated species. Total of 16 zooplankton species have
been identified. The average zooplankton abundance is 53.2 ind. /L, and the average biomass is 11. 58 mg/L. The zooplankton
community is mainly composed of Bosmina longirostris and Cyclops vicinus. Based upon the analyses of the Shannon-Wiener index,
Pielou index and Margalef index, the reservoir is between medium pollution level and heavy pollution level, which is similar to the
evaluation results of nutritional status using TLI( ¥, ). Comparative analysis has been carried out between historical data and the
present investigation, and the results show that both abundance and biomass of phytoplankton have been increased, and zooplank-
ton species have reduced while zooplankton biomass has increased. This indicates the evolution of Yuqiao Reservoir from a Bacillar-
iophyta-Cyanophyta dominated reservoir into a Bacillariophyta-Chlorophyta dominated reservoir, and finally into a Cyanophyta-Chlo-
rophyta dominated reservoir.
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Sy IR IE S T RN R IR A B, 6 TR B IR i A 4 (T HOR PRI R ) 1 IR A R 9 B i 2% (3
2 , WS K 2 TR AT ) ANV i sh W B 0 S F R AR BSR40

TR AL T KB E] B3R 4 km 4b, 504 JCRTTHARAR, BE B JOETTIX 115 km. [ 1983 4F5]A
K TRSEKG , THKEEAE A e 2 7K P A R AT AR 16 KR B Al /K i 22k, 2 H AR
HOT AR T B AR K B . MR K R TR HE A RS 2000 4F Tk e SE bRk i 5.9 x 10°m’ , iR 45 B A
13k 748.16 J5 N SR, o 1 2 v B A, 380k 31 2009 47, FAR K R R i — . AR S K A 5 i 5 6 4~ S 41
47 AFITE 216,28 T, Hrh— R X S 2. 17 T3 . 7K PEJEI A R NSEtiatiy /NI Rl Bl ke
LGB, PR AR B A TS K B R P AR A AR AR NG T /K BRI I K 22 4 AU B 24 it 19 %
' BARR R B NN T A 24, I — 25 U 7K PR R FA K 2 4. ARG 3 % TR PR e A el s, 4 1
FROK L E IR S A A DL, 5 TR & BB 3, K TS Y Bia SRk,

1 BB ik

1.1 RERHFHIE

2011 47 H , 76 THr K FE R HE K BX 0 X FI 7K K AL 35 B 3 AN SRR 5, 20 0 R s AL 1 (40°1745"N,
117°35'50"E) | s 2(40°2'23"N,117°32'41"E) Fl A7 3(40°1'53"N,117°26'50"E ) . Hov, fifvi 1 A FHi K E
i 3 SR BRI A AL , i 3 K AL
1.2 #RHRESLE

W Professional Plus Z2 HRE/K B (YSI) M %E KR (T) (pH 74 (DO) 5 HIZE R B E &I (SD) 5
TR R AR BB K B R (9 40 58 22 SCHR L9 1, /K B R 40 4 5 4 FR Eh 15 4 (COD,, ) L IE AR R #h A
(NO, -N) FHARER A (NO; -N) GE(TN) G B (TP) Ait2g 2K a(Chl. a) . SRR Y 7 W Sh AR o 1SR 2E |
AbERE M B E BT 1 S RSCHR[ 10-15 ]
1.3 HiEA R
1.3.1 Z4 8 RRAHE S HEZIRE R A A 1 bR BN Ik (7)) R IIZE G H
ARAFEEL TLICS ) KATM AR R B B TR AP 235, TLIC S ) <30, 209730 < TLI( %) <50, %
77350 < TLI( Y) <60, R & E 55,60 <TLI( X ) <70, "M EFE TL(Y) >70, HEEHE
1.3.2 & 4p¥484r R Shannon-Wiener $58%% (H') \Pielou #J5) FEF8 40 (J) 1 Margalef 3= 5 FEFE 40 (d) XT 1%
WEH ) 2 REPESEA T IR PP ARE T 12 >3 s TG e 51 ~ 3, 5 ;0 ~ 1, T Y594 J:0.5 ~0. 8, f2 5
Tei594;0.3 ~0.5,h{55%;0 ~0.3, H{5H%;d: >3, BT Y1 ~3, 5040 ~ 1, {55y LRy E R
FH Mcnaughton {E# EFREL(Y) , ¥ >0. 02 (RNSEE AL ER, AR

s
H =- ;P[-logzpi,n = N/N (1)
J = H'/log,$S (2)

d = (S-1)/log, N (3)

Y =N/N-f (4)

AP N3 RS ASAREL, N R [l — R A AR B, S SRR B, £ 05 @ R TE AR AU BUA AR,
L33 XMt MR ECE EYR S 8 TUKBUHESR (L5 A BE L) #E4T Pearson AHSENE T, BT
PP AL SR BN T AR LR R PRAE SPSS 15. 0 -5 58k

2 R5WE

2.1 KEREFKRTER

TR RS IO Bda n 4 1 B T Ot R K R B An i) (GB/T 3838 — 2002 ) I 2K Bbn i, 7545
PRRAKER B SR A s KA B FR LS BB W . Vollenweider 25 42 1 BB & 40T 0. 010 ~
0.035 mg/LZ[A] A HE FRACE , THRK B LB EE D 0. 030 me/LL, /s THR K EAL T B JRKF-. # Wetzel
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B E AR 3O R a WAL 2 ~ 15 mg/m” 22 i) Ay P 3 TR K PRI 463 a S i Bl
11.0 ~12.7 mg/m’ , PR N 12. 0 mg/m® , W] TR PEAL T rpB 32K . 0150, THKE TLICE ) {H R
45.8, Z M, THOKEA TR EFRKF, 5 B8E R a TN AR —B(K ).

1 TR BTSSR R 255 8 RS Sa 8

Tab. 1 Results of water quality and the comprehensive trophic level index in Yuqiao Reservoir

DO/ Sp/  CODy,/ NO; -N/ NO;y -N/ TN/ TP/ Chl. a/

FHA /T H TLICY,
P (mg/T) cm (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/m®) (%)
JERhal 23.2 7.85 9.32 100 3.1 0.027 0.51 0.900 0.030 12.2 45.5
A2 23.8 8.03 8.78 100 3.1 0.026 0.50 0. 880 0.030 11.0 45.1
A3 24.0 8.01 8.69 100 4.0 0.026 0.52 0.860 0.030 12.7 46.7
S 23.7 7.96 8.93 100 3.4 0.026 0.51 0. 880 0.030 12.0 45.8

2.2 FEEYEFREMNIETR

AU A IS TRIFAE ) 8 1] 59 Fh (G A& TR AL RN , Horh &g e [T i 22, Oy 20 A, (b e 2 SORP Y
33.9% ;HUCHRERETT 19 B, 5 32.2% s TEHETTO A, 5 15.3% A E T BRBEIIAS 3 Bl 305 5. 1% BB
FHET]45 2 P, B 07 3. 4% s BRalel T1 R, 5 1.7% . AR EEFR L Y > 0. 02 #E MAREFD, THKE ML EF
B3R, HAIEETA 2 Fh, B S EE ( Microcystis aeruginosa) (Y = 0. 87 ) Fl7K #e i 3€ 35 ( Microcystis flos-
aquae) (Y =0.06) ; 5536114 1 Fh, 2 85 5 3 ELas A8 Fh ( Pediastrum simplex var. duodenarium) (Y =0.04) ,
3 RS EY AR 15 5] 100%

R R F K TR0 007 2 005, 344, 81 x 10*cells/L 7 AL TT AL f 1 MG, Jy 258.78 x
10°cells/ L, R 312. 40 x 10°cells/ L. BEIPHEA B HURIRELS 1 25, 06600 H 15 05 4038, HE 4 6 P2
{53551 295.09 x 10* cells/L, 5 3 5 KA 94. 4% , 5 3 14 115 35l ) o B i 1) S BB Ol 272,65 x 107
cells/L, 5 T2 MOBHY 87. 3% . PRUFAE YR Y J5 I 9 4. 77 ~ 6. 05 mg/L, E3ME J9 5. 30 mg/L,3 AR kE &
TR A= i DA 2 BUIAR YR N AL 1 507 2 50 3. AR IR S e 2 g A W o 25 ok, o sl 2B W i
R, AP 2. 69 mg/L, 5 HESE RN 50. 7% , FEUCOH W BE, 2 Rt 28 AR i R S BB
76.9% (3 2). LRE IR T B ARBFAA W R OLNT T, TR K D -k i L.

2 THOKIEEFI R i 4 B AR Y B

Tab.2 Abundance and biomass of plankton in Yuqiao Reservoir

WES JEyiva| 72 JEyivA] SFHE ST i AL/ %
TR R/ ( x 10 cells/1) i 233.22 329.88 322.17 295.09 94. 4
58 23.74 14.50 10.23 16.16 5.1
Tk 1.41 0.23 0.78 0.81 0.2
HoAlh 1.82 0.43 1.20 1.15 0.3
it 258.78 344.81 333.60 312.40 100.0
TR A Y/ (mg/ L) W 1.07 1.51 1.57 1.39 26.2
L 3.33 3.25 1.48 2.69 50.7
Tk 1.19 0.07 0.92 0.73 13.7
HAh 0.46 0.26 0.79 0.50 9.4
it 6.05 5.09 4.77 5.30 100.0
SRR E Y ERE/ (ind. /L) WY 113.9 34.9 7.07 52.0 97.7
LIL Y 0.11 0.06 0.01 0.06 0.1
oAl 0.72 2.69 0.02 1.1 2.2
A 114.8 37.7 7.1 53.2 100.0
TR YR/ (mg/L) W 25.86 7.61 1.16 11.54 99.68
LIL Y 0.01 0.003 0.0004 0.003 0.02
HoAth 0.02 0.08 0. 0007 0.034 0.30
it 25.89 7.69 1.16 11.58 100.0
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3 ASREEAIFUA YN HEAET 0.65 ~1.09 JL [N, FIME N 0. 84, KW TH K AL TH 5 4K T
EX/NT 0.3, R THKZEAL T HI5HOKF- 5 d (EIEFDY 0. 88 ~ 1. 18 SFIE 0 1. 04, KW THR /KR AL T
TGRS 3 MNMEPRGE A TP R, TR AL T b ~ E{5 JOKF (K 3).

K3 THOKER I E VR IE S B

Tab. 3 Characteristic parameters of plankton community in Yugiao Reservoir

- LY IFIEsh )
KBRS

H' J d H J d
Jeyia! 1.09 0.21 1.18 1.30 0.39 0.54
A2 0.77 0.16 0.88 1.68 0.43 0.92
B3 0.65 0.13 1.04 0.90 0.30 0.55
SEHE 0.84 0.17 1.04 1.29 0.37 0.67

2.3 B EFRRENET

AR SR AR B sh i 16 b, Horh, SR ] 12 B b SRRy 75% s OB sh T 3 Bl b
18.8% ;s T4 1 A, i 6.2% . HY BLARE & 1 2 35 B s ) 1] A AR 5 3 ( Bosmina longirostris ) \ KR 3%
( Polyphemus sp. ) AR K % ( Cyclops vicinus) . /NT5 98 X% 7K % ( Bryocamptus minutus ) F1 IG5 214 ( Naupli-
us) ) VZ A TR KSR TR DS A B DUEH B E Y > 0. 02 BB FhE 3 Ff, ufh i
WG (Y =0.55) JE4BEIKE (Y =0.39) FIIE 4k (Y =0.022).

TSI TG 7.1 ~ 114, 8 ind. /L, gl A0 V-8 53. 2 ind. /L, S RAE N BLAE R0 1, e/ MBEAE A
B1 3, ZHET 5 PR WAL A Wi RO NHET — B SR s Y R SSRGS O, & AT R
J952.0 ind. /L, 5 SE 97.7% . B L E R N KBS SR AT WS K &, 4370 o SE54. 8%
38.9% . PRSI A ) EEEE D 1. 16 ~25. 89 mg/L, V- Y{E N 11. 58 mg/L, AWy JORBVNMEIT Hy . R4 1 >
JAL2 > 0L 3, RIS T R HE T — 2 RS AR YRR SO E D 11, 54 mg/L, 7 A W&
99.68% (£ 2). Ho L AFr 4R SIK F AWy fie K, o B AR 71 4% |, HUCH KB4 5 &, 1525.2% .
KAG B AEA S A2 M0 &8 TR, R THRK A W B w8 s

TSRS HEAL T 0.90 ~ 1. 68 YL, V-39 N 1. 29, BIR THREAL T b 5 QK5 J (EEH
230.30 ~0.43,FHE N 0. 37, R THAK AL T 5 Yk T d RS 0. 54 ~0.92,5FH4(E N 0. 67, R T
K PEAL T HE 5 YK (K 3) . 3 MEVRERG VRN, THOK R T ~ SIS YKo SIFie e o 4 28—
2.4 THKEZHENMBEEEETLK

7 Ay KRR & B AR, B RIS B i . T A R T AT AR R T K R B A W A R
TR AR ARSI AR A A S5 R 3 R D sk [F AR 5 A A TR LG o3 AT, RIS ZH 1 R R AW
AT TR I AR TR A I E MR 1 sh 58 Ak
2.4.1 B AE LML A 1986— 2011 4R H], T MK AR EAE ) A BCR Zh R (R 4 (B 1a). Hirr,
1986 4£ 7 H % 1988 4F 10 B A FIF Y 58 #,1999 4£ 7 H 2000 4£ 7 H 3 H1k 49 FF0 31 F,2011 4
7 A BT, B 1986 — 1988 ARHA LSRG N 1 Fh. 1987 4E 7 JT, TR /K 2 F 2L Jm Fk ol S W Aoy
AR R S) T 43 HLAGTE 30% Z245 51999 4E 7 H 2000 47 H JEAvIE] , THF K BE Sk B B e Bl o=
50% ZeAv, i B RE S DS LI A BT R R 52011 4 7 F RESE SREERT o LU B P UGR ] 30% 2247, T
P LG BIREARZE 15.3% . 55 1986 — 1988 AFE A LS RAH LY, T WK R IR lEAs ) B A B B AR AR R B &
TR JE (4 5370 e & A T W AR

TR A BT I, LA 1987 AR S IR, TR K R PR IERE ) 5 B 52 B S 9 1 %4, 2000 4F 7 [ 2011
T AR R Sy AR 1987 4R T H Y 1.5 £5A1 3.4 5. A= 4= 71, 1986 4F- 7 H % 1988 4F 10 H 4
A, TARK ZEARSS vk i AR B I 2. 89 mg/L, 1999 4R 7 A 2 2000 4 7 H A iifa], A= 4y (e A
3.73 mg/ L BCHT— R IERK T 29. 1% . 1999 — 2011 45, AR KRR e te 4 AE Wy s e 2 7. 3, 1999 4
7 AEYE R 1.43 mg/1,2000 457 AK 5 4.01 mg/L, [A] Feig K 1.8 45,2011 457 A & 5. 30 mg/L, % 2000
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AR T 32.2% (% 4).

1987 4E LUK T WK L TR IR PR v A A2 A 0 35, & B SR A W]t 1987 48 7 7 T /K 4 DL s 2 it
HEAT I R SR e A 3R, TR K R ik 3R 7851999 4F 7 H 2000 4F 7 H , FHrK FEL S R JB0kE B
HEWE 5T WM AT A A SR B, TAK A SRR 52011 AF 7 H ARAR N TE oK AR SR
P ELZS AR RONN TR K E AR, TR K B 5 — S B 2. A5 B B0 40 A LI AT LA Y, s e = 1
FER B A R LS i 1999 457 H 2000 4E 7 H i) 20% ZEATBESR LA E 2011 4R 7 HIY
94.4% . AW LAt ET LU W REBEAE Y0 ey 1987 4F 7 H 19 59.3% TFFEZE 2011 427 AW 13.7%
T 2 B 1 A i b 1) R AR S L TR 45,1987 4 7 A R 29. 2% ,1999 2000 2011 A4 [i] 1] 14 5] 60%
PLE 435000 81.1% 64. 1% F176.9% (£ 4). MEET 5, B2 (7 A0y) FHRKE k-l s B K % i 9
TS R | B 22 [ Wi — S P R K P TR . S R OR UL, O IR AR R AR RS O T LU
FHR K EAT PR S 10 SR

A% 1999 457 A 2000 4F 7 A 2011 4£7 A 3 Wi LR 3 THOK PRIy £ AR 8 WK
JRARBRIEAT Pearson AHIE/MT (6 5) , 45 B . O FTHKEIRIAHIY 3 5 50k L S0 B EH%, 5
pH FARRERIE R EN BE MM E, 5 BB E B3 G @ WIFHYRE AW 5 pH & B3 A%
@ BA HIRERA MR a FE I E S T KR IR T o ) B R A DG

— BN, s K AR KA R SR R RN TR, S K RIS A S B SR L 1) 4 % S Smith 0 4R
USRI B U BE IR LUAIR T 29, BE MK 2 AR D0 5. Redfield ™ MITA A 0B HUAR b 7 230 8 2 2 K R A
FRIBIE. ABFTE T, FARKE 3 225 H A0 L (E 2 30k 11,63 9. 19 F129.33 (3 6). B, B T4f
K P BE LR K B BRI PR T, i3 5 T R0 45 22 AR K PR OB 9 45968 — B ARG R S M 4 B 46 A R
TR HIY) E I S MR B R, X 5 TR KR 328 E K IR N T iS58 MW & A BTN
Ay Al R G ATl R e o 9 A KA T R T R A A L A R R i s R
Young %% $2 i 7E B UM S KT 0.20 mg/L, S KT 0.02 mg/L BK A 8 F7 35 06 8 286 A FR ol
AT, A R S s R R, W2 5 FiR, TR KR 35 5 & s, B Uk B i
0.579 ~0.880 mg/L, BBV A 0. 030 ~0. 071 mg/L, 171 77 W AH 9 %% BE -5 U LU AR DG H 5 8wt 1 A
SR Ay B I R SR VR R A R I R B R, Ul X TR U A A K I R e A B R R T 1
i) B S 3

TR K TR 5 R A R R A A B A0 ) S A L UM OE. 3 RIE A 4 R o, TR K
TRIERIY) B S N, 2011 4F 7 F PRUEA Y F2 08 Ry 1987 AF1Y 3.4 £, T LB M B 0. 071 mg/L & %
0.030 mg/L, BAEFRERIE S 5. 1 mg/L PR 3.4 mg/L( 3 6). A7 LGN, 4 4k e e EL A 8 A i AU Bk
J7, H R RARZS i AT L I AR B A R el 1 5 R AR Y LR A R SR IR A2 K. 2011 4E3
5 0 1B A R A I T S TR A L ik 87.3% 7 H IFAB IR SR, KR 2R R R e
W A TR T KPR R A T KR WL T, S I ] AR B T K AP . X e e B A
TAE 145 ) A SR T 45 R A

RGN RETE T MR R K AR X SR pH AR, S BRAL T 2E S R 6 B0 R A i ko

PR IRIY pH T R B T ) A SR R B R pH AR, AR T VR A A T AR
5 pH 5L GRS, T RE R I A T Ra U A K YT 1 ) o fal 8 5 i T K.
2.4.2 B BN E A 1986— 1987 4F 1999 —2000 4F 2011 4 7 J 4 25 Fbl Ho 5, TR /K 1730
SR EGR Y (F 1b 3£ 7). 55 1986 — 1987 4FA L, 2011 4 7 A TR/ B SR A s M B0 T 11
it £RIE Sh Wk 16 Fh 55 e sh i /b 3 Ff, DG SRR SAE (AR K. 45 Fh @ B LU & A A5 Ak, 5 R sl 4 ol
B el BT e, 1999 — 2000 4E 15 B sl R E HL B4 1986 — 1987 4R T 10. 7% ,2011 4F 7 H#¢
1999— 2000 4FHEK: T 31.0% . 2011 4F 7 A A= sh I shi R e 45 T T B, 43 51t 1986 — 1987 4EF
[T 24.4% F123.4% .

TR RIS 1 ST R a3, i A 4 e D 344 1. 1986 — 1987 AF MK FiE 17 i sh i = 1k
368 ind. /L, 1999— 2000 4EF&E Z 208 ind. /L, F1E A 43. 5% . 2000 4F 7 H 1754 3 B &y 280 ind. /L,2011 4F
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7 A9 53 ind. /L, [G] LFFAE T 81.0% . WP, 1999 — 2000 4F %7 8. 28 mg/L, Ji 1986 — 1987 4F i £ 4%
175.0 4%.2000 47 A48 7. 61 mg/L,2011 427 FHEKZ 11.58 mg/L, [A] LLIG K 52. 2% , K15 lsh i A4
P RT o Ee il 94. 0% HEINEE 99. 68% . TR K A 17 UF sh ¥y F I WA A: My I, 5 PR e shp v AP/
(9 B S ST sh il 0 Ry L RoAT 5C , I 2R DX ot sh v S A e A TR AR A

4 19872011 4RI 1) AR K P I W AL e v 45 A AR
Tab. 4 The variation of phytoplankton structure in Yugiao Reservoir during 1987 —2011

REERE Al . 44;;5/ I Wyt FEANEE 4 b (ke a8/ 18, % )
( x10* cells/L) (mg/L) Fig o AW
1987 4E7 3 581 gk wE p (oE % G 92.5 (2.89)2 34.5/31.0/25.9 — 59.3/4.9/24.3
AR R IESE 33
1999 47 49 RE#E g dE (FOR H Ak 39.8 1.43  14.3/51.0/24.5 31.2/47.2/20.1 10.5/9.1/72.0
W L R
£ AL P EL S AR )
2000 4E7 H 31 REME . ZREE (BUR EBE 135.6 4.01 22.6/48.4/16.1 48.4/30.2/19.3 32.2/26.7/37.4
W50 B NE AT L R (3.73)%
A5 B EL s AR )

2011 4E7 J1 59 WA ZRuE (HR SRR 312.40 5.30 32.2/33.9/15.3 0.2/5.1/94.4 13.7/50.7/26.2
WK AT B R A
faNab MRy )

1) 1986 4% 7 J1 % 1988 41 10 J JA4 M1 09 BT A7 VR WA A0 45;2) 1986 41 7 F % 1988 4F 10 F A ], TH/K AR 4

VKIS A Y P (R 2. 89 mg/L;3) 1999 47 A % 2000 4F 7 H P84 WA, T4 7K 2 10 17 U At 4 A W 29 (6 0
3.73 mg/L.

RS THOKEEKBUN T 5iF WY F I EY) B Pearson AHSCHE AT

Tab. 5 Pearson relation analysis between water quality factors and the abundance,

biomass of phytoplankton in Yuqiao Reservoir

TRIFHLY) IR

pH TN TP COD,,, SD  NO;-N Chl.a TN/TP i ey

pH 1

TN -0.463 1

TP 0.705** -0.155 1

CODy, 0.860** -0.342  0.672* 1

SD -0.304 0.427 -0.337 -0.291 1

NO; -N -0.173 0.380  0.107 -0.092 -0.304 1

Chl. a 0.569 -0.371 0.719* 0.663* 0.129 -0.711* 1

TN/TP —0.933*  0.572* -0.827** —0.835** 0.357 0.142 -0.708* 1
FEYERE -0.811*"  0.160 -0.587*  -0.765** 0.176 -0.186 -0.333 0.739** 1
RIS AE YR —0.590*  -0.005 -0.495 ~0.548  0.152 -0.495 0.056 0.543  0.840** 1

* FURBEME, P <0.055 5 FURMLBEMIE, P <0.01 (RUBKL) .-
4 61999 — 2011 4[] FHR K K 5 ] 542 4k

Tab. 6 The variation of water quality factors in Yuqiao Reservoir during 1999 —2011

N TN/ TP/ CODy,/ sb/ NO; -N/ Chl. a/

B =] pH " ’ ) TN/TP
(mg/L) (mg/L) (mg/L) cm (mg/L)  (mg/m’)

1999 4E 7 A 8.74 0.826 0.071 5.1 9% 0.635 17.2 11.63

2000 47 A 8.78 0.579 0.063 4.8 98 0.220 25.1 9.19

2011 4E7 A 7.96 0. 880 0.030 3.4 100 0.510 12.0 29.33

TR Eh A5 b S0 AT LU AR A S 3, D3Ry — 5 T B A . 1986 — 1987 AR T A7 K J7e Jt Az sl ) = 2
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o a Bk 20q b 1 19861987 4¢
D45 % 5 1999—2000 4
60 o SEEE 164 R20114£7 A
50 BHAth 7
12
Baor 2 = =
30k 84 = =
20F = =
10 “ = =
L - B= =
0 2 I o B oo B N . 0 7=\ 7=\ = -
1986—19884E 19994E7 H 20004E7 A 20114E7 H FRAzhip ] I ikl ENighik
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Fig. 1 Changes of main algae species(a) and zooplankton species(b) in Yuqiao Reservoir during 1986 —2011
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Tab.7 The variation of zooplankton community structure in Yuqiao Reservoir during 1986 —2011
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