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Bk B 7 X4 iR iE B Bh
HEREREMR

RER ZBE FHE

( EA B S WA B T )

WA B 72 e 3h A o B B R R MR R Ak AR R AR B B A B (Chen et al .,
1987), ¥Firsh Wiy A B AR 1L, bR 32 3R SRS R O TR Y R B e A S TR K S, TR
X 32 B K A By oK Bl V8 R (R R 58 ,1998) 6

EREE(1965) % AR B B 3E BB HEAT T HHIE, PR32 A6 (1965) IR T AR B 4B 81K &
(Cyclops vicinus) . T~ %5 F 817K F ( Mesocyclops leuckarti ) JFRLH4E 7K & ( Sinoialanub dorrii ) |
¥ 5% 8K & (Neutrodiaptomus incongreus ) FME B EBERWEEH B I, Evans(1988)%
R XBWHYHBETH SKABEXRRFEM TR HeKsh HERN RIS
BHREB NSRS LRE,

B SRR 3l I3V PR I 30 W R TR R R BB R b, R R R AR SR SRR
FlAKsh B Rl sh PR AR, BB E LI BRAERERS, A XEE AEI K
HRF B WIARES YR REEAT T ERHR, A5 ERNINESEERE TR
AR o

—. MR 5T

AR TF 19994 S A8 H~6 A 22 H,AKBBIAAEDRET T CRBIH) WA
SLBENESHETHEIT, E5EK 6.3m % 1.2m. & 1. 6m. BEHIH BB R
P, WMRE 10em, WIRFIHEFREBHBA TR FRETHRBTURY , B EE
KMAK,EER1.2m. BREEKH 33um FHAED RS, AN, UHTRHELH
K&, EHRMESBERTE 25C,

LR =EAHBESEHT. F-NBABIERE, BT REBEABKEE 10d 5
Frih, BRI RSB (B 1), #5 5d; 5% BBy /KR BB, A QDX10-10-0.55 #
KEE GBI, E WA EH, FH R E R 0.124m/s, & LS78 RIK 3 i 3 X W & (E
PRAK SCALAS ) HE ) a8 4E Sd, 3 H b R A AR E RN K DR, & R ki sk
SKRE Sd, B MK FORBUARAE ;58 =B Bt W KK Be . A QY B WK E (LK

» AP BFHEMZLEY A KZCX2-311,KZ-T-04-04 5,
W FS H 39 :2000 4£ 12 A 25 B,
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IKEPLEKFET A7) =6, FHRER 0.319m/s, FAEIEE 10d, 68 2 i /K R A&
ARRRE B AR FRE  # IR T7 HRE SE R A 5d, B8] KK BRI A28

6.3m

1.2m

B1 SHESHErER

RESR  AAYNBBRKS R, 78 & RAE S S HIB SLAKEE, A BB 88 8
RN, MRS WIS W5 507 — B4R 50 7 ok (R %, 1999) 43 B
KAE R Y) RS YKEE

SHFWE pH,MH&K o, BREFYW, BE(TN) . B HFHE (TDN) BB, 55
(TP) .G A ¥ EB% (TDP) MIBERRAR , WA YRR AR P i s YR K MR, R B
T WE EHE . A LI-COR M LI-192SA K TR E FH LB/ — kM EK T RE,

-4 R

1.pH &

LIRS, pH EA LA E Y 8.38~8.52, ¥ 8.49; /N K FUR AR, pH 3
LT E R 8.37~8.72, KB N 8.57, W LR T B+ pH B & B B ; K KBRS R, pH
LTSRN 8.20~8.29, ¥k 8.25 (£ 1),

1 LRPAFEBAEATFELEBER DY

pH BER g% a TN TDN NO; PO~

TP
(mg/L)  (pg/L)  (mg/L)  (mg/L)  (mg/L) (mgsL) 1DF(me/L)

(mg/L)
#i1k 8.38~8.52 0.73~4.07 2.33~3.57 1.79-2.01 1.68~1.9 1.14~1.28 0.034~0.05 0.018—0.036 0.002~0.005
RE 8.49 2.01 2.85 1.8 1.8 1.20 0.042 0.026 0.004
AVK#E 8.37~8.72 11.17~14.37 9.7~29.2 1.20~1.40 1.06~1.23 0.516~0.669 0.037~0.058 0.012~0.02 0~0.005
RE 8.57 12.04 16.7 1.28 1.15 0.577 0.044 0.017 0.002
Kk 8.20~8.29 40.6~47.67 8.8~21.6 1.84~2.41 1.63~2.07 0.84~1.04 0.101~0.124 0.011~0.029 0.003~0.012
RE 8.25 42.65 16.3 2.11 1.81 0.96 0.108 0.021 0.010

2. BERMERE

B IR, BRI TER N 0.73~4.07mg/L, K 2.01me/L, HLK B
RERFRRM, B HEHE N BB ALK .2m),

ANKFRZS I, B R LR E KN 11.17 ~ 14.37mg/L, %N 12.04meg/L, K F
BB B 65cm.

KAKFREE, BIRFEALTEE AN 40.60~47. 67Tmg/L, K ¥ K 42.65mg/L, 3L
BARPERF RS, L FHEREUN 25cm,
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3.TDN #1 TN & tt &

g RS, TN AL TEE N 1.79~2.01mg /L, Hi¥{& & 1.88mg/L; TDN #7481k
TR 1.68~1.99mg/L, K% 4 1.83mg /L,

INK TR, TN A TEE N 1.20~1.40mg/L, H ¥ & 1.28mg/L; TDN #3F
LGN 1.06~1.23mg/L, ¥ %N 1.15mg/L,

KAKFARASE, TN #2B4LFEE K 1.84~2.41mg/L, ¥ {ER 2.11mg/L; TDN #728
ALFEEN 1.63~2.07mg/L, HI¥CH 1.81mg/L,

-3 TDN/TN f H A8, 8 LR AR N 97% , /MK FRAR K 89.7% , KAKFRE
Bk 86.1%

4. NO; 5 TDN fyLbfE

#IERAN,NO; MZELEEN 1.14~1.28mg/L, AR 1.20mg/L. AKHR
A BL,NO; HIAELTEE R 0.516 ~0.669mg/L, B K 0.577mg/L. KKFRESH,
NO; Ky ZALTEE N 0.84~1.04mg/L, K 0.96mg/L. ¥ NO; /TDN H tLE 5>
Bk 65.6% . 50.3%F1 53.1%

5.TDP 5 TP W LL &

LR, TP 2LTEE N 0.034~0.056mg/L, ¥ ¥H 0.042mg/L, TDP 2k
FEEN 0.018~0.036mg/L, HHHH 0.026mg/L,

NKFARASE, TP A4LTEE N 0.037~0.054mg/L, ¥ ¥ K 0.044mg /L, TDP 4¢
ELTERE X 0.012~0.022mg /L, H ¥ K 0.017mg/L.

KKFARSE, TP 4L TEE A 0.101 ~0.124mg/L, H¥{EX 0.108mg/L, TDP 78
AEFEE 2 0.01~0.029mg/L, N 0.021mg/L.

TP WK 3 3 B 3% b i 3% im , TDP/TP ) HLAE 53 5128 62.9% .39.4% F1 19.0% -

6. FiFEY

ZMRET, RBIMETTREHYFHRBAE 2,

2 SARRSKEHIORESY

R AR MKRREH

B IERA P MRFERE AT KARRE
w®E - 1 1 1 - 2 1 1 1 1 1 2 3 2 1 - - - -
B¥E 2 1 1 2 2 2 2 2 2 2 2 2 2 2 3 03 3 1 1
¥ 2 2 2 2 2 5 5 5 3 4 4 4 4 4 6 6 6 5 5
#qE 1 01 1 1 1 1 1 1 1 1 1 1 1 1 11 1 1 1
GB¥ 2 2 2 2 3 4 5 5 5 5 5 5 6 6 4 4 4 4 4
it 7 7 7 8 8 14 14 14 12 13 13 14 16 15 15 14 14 11 11

BERBR T HE LUK FR S0 SR, 3% 3.4 X 107 M /L /NVK RS B, AR
M FIEN 2.9X 10° MM /L 8 LIRS, R P RBBEMH 1.1X10° MK /L(E
KB EEMLLE2).
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£33 BARHUHANIHDURAEEBA/L)

4 (Species Name)

S1

S2

S3

S4

S5

S6

S7

S8

S9

S10

RMBFE R Difflugia acuminata)
Bk B 55 8L (D . pyriformis)

VU R it ( Tetrahymena sp. )
57 H (Coleps sp.)

8 B (Paramecium sp.)

71 0 #( Spathidium sp.)
#5538 ( Tintinnidium sp. )

B %5 1 ( Strobilidium sp.)

B B ( Strombidium sp.)

B B ( Vorticella sp.)

RE B ( Oxytricha sp.)

£ R B R % W (Brachionus angularis)
BIEE R (B, calyciflorus)
B RE B (B. quadridentatus)
WK RN (B. farficula)

BRI fa, R 48 B (Keratella cochlearis)
B BH B (K. quadrata)
% 8 ( Lecane sp. )

A BBt % B ( Monostyla luna )

1 £ B AL 4 B ( Concochiloilus unicornis)
K RE (Daphnia longispina)

5 B % 1% & ( Diaphanosoma brachyurum)
i R MG ( Ceriodaphnia cornuta)
BB IE (Moina sp.)

I IR R 8 (Bosmina coregoni)

50 TE & 5 18 ( Chydorus ovalis)

W4T KL% Macrothriz rosea)
%7K & (Calanoida)

#7k % ( Cyclopoida )

th 4652 8 97K F ( Limnoithona sinensis)
% /K % (Harpacticoida )

B2 2 4 81 ( Copepodite)

Fo W5 4 B ( Nauplius )

200

200
0.6

3.4
0.6
62.6

15.4
5.2

100

0.4

8.2
0.4
66.4

0.2
31.8

11.2

4.2

0.4

0.8

8.4

1.2
64.8

100
0.4
0.4

17.8
4.4

65

1.4
0.6
50.6
1.4
77.8

1.8
0.6
33.6

15.8

11.8

100

700
200

0.2
0.6

1.8
2.4

100
300

800
200

2.6

100

200

600
200
5200

100
600

0.4

300
3800

100
3600
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g%

Fh 4 (Species Name)

Si1

S12

S13

S14

S15

S16

S17

S18

S19

TR 5% W ( Difflugia acuminata)
BB FEHR(D. pyriformis)

V4 Ji o1 ( Tetrahymena sp. )
5T H (Coleps sp.)

B g i ( Paramecium sp.)

7100 R ( Spathidium sp.)

85 1 ( Tintinnidium sp.)

R H( Strobilidium sp. )

2 L ( Strombidium sp.)

B B ( Vorticella sp.)

R H (Oxytricha sp.)

#1778 R 3 B ( Brachionus angularis)
B R B (B. calyciflorus)

R ER R (B. quadridentatus)
HEBRERM(B. farficula)

R IE 6 7P 8 i ( Keratella cochlearis)
ERAPRU(K. quadrata)

% H ( Lecane sp.)

H 7% .5t 3 B (Monostyla luna)

M £5 B L4 B ( Concochiloilus unicornis)
KH X (Daphnia longispina)

& R 55 1k 1% ( Diaphanosoma brachyurum )
3 %€ M BUE ( Ceriodaphnia cornuta)
BB % (Moina sp.)

9K % M 9% ( Bosmina coregoni)

59 8 B V& ( Chydorus ovalis)

¥ 418 V& ( Macrothriz rosea)
&K & (Calanoida)

27k F ( Cyclopoida )

25 15 817K & ( Limnoithona sinensis)
% 7k & (Harpacticoida )

B2 B 41 8 ( Copepodite)

7645 % B ( Nauplius)

1700

200
100
1200

100

200

600

0.2

0.4

2.6
2.6
0.2

300

300

0.4

0.2

200

200

200

0.4

100
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B2 BRHOBEBEAL

7. R

ELRME, G RE R WY (BB S5HE K33 M (E3), BIERS
B, BN 11~ 13 Fho HPRAFY G 13.5% 850 8.2% F A 40.7% HERK
37.5% , KW & (Daphnia longisina ) .40 B % 14 1% ( Diaphanosoma brachyurum ) . $E I8 1%
(Moina sp) Pl # % I §1K & ( Limnoithona sinensis) R H B EE & 11 B BX .

AKFRE S, MBI B S WA 6~ 11 Fho HAPRESY 5 31% 585 30.5% .
A 11.9% BEHK26.2%, ﬁﬁ%ﬁm@]ﬁ%mgii(&riodaphnia cornuta ) & R
% 8% 1& (Bosmina coregoni ) FIITE £% 7 1% ( Chydorus ovalis) , NI B AR %,

FKANFRER, BB WY FEI 3~T7 R, KR EAEHNWE 29.6%. 3
29.6% B A 11.1% BB E % 29.6% . ¥4 M E 1% ( Macrothriz rosea ) M1 4% 7K 1%
(Harpacticoida ){RFE KK R B LB, £ 4 R ST H] R S ) O B R

Ra4 TRPEZHDYHBEHH (/L)

REFY + Rk B+ BR% & it

BIERETHR 460 138.4 598.4
K FRE T : 4820 2.4 4822 .4
KARRE T B 800 0.7 800.7

e

BRULBRA, K I BAFEEFEWLRL, EREREFR EWE pH. B
FEWEBMEAET B, ABIEREA KRS, BEYWHRE 2.01mg/L B AB K
KPR HY 42. 65mg /L, F 378 B BE i #80 1 4R 75 B6F 38 S (1. 21m) B B K /K 3R 49 -39 3
BN 25em. BRI &I BE AL, 1 /K T 6 B8 B0 2028 0 78 3% £h vk B JROME O Ho B 16
2k, 512 TR 0 A B O A R R S A W R I AL

LR ERBEHRELBER, B LR ELRFHRBETH D 7ML, MR
B, 13 L b KKIFE,SFHH 13 fhe SARA 5 B0 08 35 F0 R H A7 3%
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(Synedra sp. ) J+J B ( Navicula sp. ) M3 3 ( Scenedesmus sp. ) o TE# LR SR S Fp
A W i B2 % ( Cryptomonas erosa ) F142 B 1% F& % ( Chroomonas acuta ) sTE/NK R EH
MetF 3 ( Fragilaria sp.) s 7E KK A A A H 4% R 3 ( Melosira granulata ), RH MR EE
¥ REMRE=KRMNTE,

HRKE U SOKFREN RS, SRR N K HER, #RLALTFRBRERZILRY
AR T KPR ER, X IR RN E KILFEK J1iE sh # B , BEK 28 KT Ko K
B AR R R — B BB R TR, EVREEAMEERT , B
ik, ERAKRRET,Khe TP.INKERE&EN, KYEHM 0. 108me/L
#2.11mg/L,

Yok kR EEAEREEF TR M, HAERKEREFEYRNILSRES, I b
KEBEsh R AR EF TERIFERBHKE R ERER, RAERELABE
% ,3 TDP/TP.TDN/TN WEB /MRS, AKERSH, BEXHBEREL, 5H
TDP/TP.TDN/TN HAB B/ —2

BWHAYHREE KBS KBRS XAFY., £ RS, AEZHHY KK
Wk, AR mAMEEER M AR, BALMEAR, N8 IERSIIOKRRE, %
FAERBEW: K& (Daphnia longispina ) . 45 B % & ¥& ( Diaphanosoma brachyu-
rum) BRI & (Moina sp.) R W 2L 7% ( Ceriodaphnia cornuta) a5 B % ( Bosmina
coregoni ) B AENOEBE.ANSABAENERB 1% ( Chydorus ovalis) HIHE X
( Macrothriz rosea ) HIM R . B # I REF/NK RS, BiARGRE/N, #IER
ATHALOTHRERD 8 AN/L, BILRET  BiAK LRI A MEER FIKE.
EAY R AE Y, EREXTUGERYR, M ERER R RESN
BARR IS ROEREY., B, YSEAXRBE L0, BRAEUBAENENTFIS
YAV AR R, B e R S0 T R P RS OB R A A B AR, 1K R &
BB fALHMEL BHBEXEBRRUES¥E XL (Chen et al.,1987),

S IERZS HE A K IR 7S I, P8 37 3h 4 0 3 A b S B K 3 K B e 4, HLAR R 3
o B AR B B L T A HeB T, B A 2B R 2K I B AY IR D B AR SRR K EE
8., ErKARSEH BBMWHBERMNEKE - LBRMENRE. FIsiWHRER,ME
KPCRA A TS . /KB R A S e dp SR B, P 385K 4820 /L, i
1240 4~ /L, ¥ E B8 B % B ( Brachionus spp. ) B F # H ( Keratella spp. ). BEFRSEE
m,BA T RARNEY &S NI ERAREE T RERIEE,1979). BAXEEN
0.6 /L, R B EXBOR 1.8 /L 9 173, FOK B EAE S A4 ERF 3% 780 4/
L,Eoepis i 460 /L, B A FIBS B R BERAN 0.7 A /L BIA2 0.2 /L) KBTIt
BB BR 48 22 3 4 WK 33X — K S84 B 55 — K 38k, T SE L R B SR K R LR, 3
B AEIRIRSY R ARFRER) FIREAXNEYRGEL, KRR K IRSRE
FEBRRFET ., HHEIE, KA IR b0, R R B R S R B R E A K
JE A Bh ) 50 Bk e A R B /N B R B S D R B AT

ALRHREHEDHERTBZHIDOBLAR LR ESH REHHHESEEEER
VR kS K kR e RGBS B BT E, —FEKSIIEREL
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B R B R IR B, AT K TG R A, B Ak A Y
EVRER AR EFRYR, XEEAEFOSE, FEERARERYRRAGEY, £
Vo AR TREAEK . 55— I K 37 5172 A0 8 1 86 0 45 400 380 PR 7 ) ik 2 B o 0 0
WHYHREE BERRHYNARFER, B IERSDKFREN, KRS —
RAETEE R G  HFh AP — 2N RO R TR o S B M P 1R 2
REEH, F KA EARERKBRAHEERUNEEERZ—,

£ x W

EFBEEH KB, 1965, RERPRAMESKE S WM E M, KEEWSRET], 5(2):181~201,

BRfs B RATR, 1998, KM £ AR I U S it 2 A5 A R BLFR B 8 0, W AL2E 10 (4), 10~16.

BREE, 1965, REKRMEEX KB N AEIM KEEYLET, 5(20):202~219,

HH S, 1999, WA 4 SRR 5 447, o E AR RRAL

BRI HEHEW, 1979, PESYE, AW, PR, R, BB IRE,

Chen Weimin and Guo Xiaoming, 1987, Annual change in zooplanktonic crustacea and their relationship with physic — chem-
ical factors in Chonghu Lake. Int.J. Ecol. Environ. Sci., 13:95~103.

Evans, M. S.,1988, Lake Huron crustacean and rotifer zooplankton, factors affecting community structure with an evalua-

tion of water quality status. Great Lake Research Division, special publication, No. 98.

SIMULATED EXPERIMENTAL STUDY ON SUCCESSION OF
ZOOPLANKTON CAUSED BY WATER FLOW

Chen Weimin, Qin Bogiang, Xu Qiujin
(Nanjing Institute of Geography and Lominology, CAS)

ABSTRACT

Simulation experiments showed that the change of zooplanktonic species composition and abun-
dance were larger than those of phytoplankton. In the stationary state, cladoceran and copepod
comprised 23.1% of zooplankton abundance. The water was transparent to the bottom, and mean
suspended solids was 2.85 mg/L. These conditions were favorable for cladoceran and copepod be-
cause they could freely filter food. The low abundance of protozoa and rotifera was probably caused
by feeding presure from cladoceran.

From stationary state to low-flow state, the abundance of protozoa and rotifera reached 1250 and 250
ind. /L, respectively. Cladoceran and copepod abundance decreased to 6 and 4.8 ind. /L, respectively. At
the low-flow state, zooplankton abundance reached the maximum value in the experiment. Water column
transparency was 65 cm, and mean concentration of suspended solids was 12. 04 mg/L. This provided
sufficient food items for protozoa and rotifera and allowed their populations to increase dramatically. How-
ever, the suspended particles caused clogging of the mouth of the cladocera, and they died within 3 days.

Zooplankton abundance decreased dnring the period from low-flow to high-flow. Water column
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transparency decreased to 25 cm. When the suspended solids increased to 42.65 mg/L. The dominant
species of protozoa were Difflugia acuminata and D. Pyriformis. Their shells were composed of chitin
adhered to by inorganic particles. The high-flow conditions forced the benthic cladoceran Macrothrix rosea
and harpacticoid copepods into the water column. These werc the dominant cladocerans and copepods, re-
spectively.

This experiment showed that wind-driven physical forces play an important role in plankton
community structure. Wave action has direct effect on community structure by forcing benthic
cladocerans and copepods into the water column. Indirect effects included clogging of the mouths of
cladocerans leading to their death. Wind-driven wave action increases suspended solids in large, shal-
low lakes with soft sediments and decreases water column transparency. At the same time, wave ac-
tion causes nutrients to be released from the sediments into the water column. This allows an in-
crease in algae abundance. Under certain conditions like the low-flow state, an increase in suspended
solids can stimulate population growth of protozoa and rotifera, but decrease the fiaction of cladocer-
an and copepods which are important in controlling algal abundance via grazing. This could con-
tribute to eutrophication in the lake. When wind-driven wave action is too high, photosynthesis is
inhibited by increased turbidity and algal abundance decreases.

This simulation experiment showed that wind-driven wave action affected transparency, nutri-
ent concentration and population structure of lake plankton communities. These factors could have

an important role in lake eutrophication.

Bt % - 35 00 KA 1) H BLAD R 3¢

" & S1 S2 S3 S4 S5 S6 S7 S8 S9 S10 SI1.S12 S13 S14 S15 S16 S17 S18 S19
i€ T3 Microcystis sp. T - - - - - - - _
i Oscillatoria sp. B T - - -
THE Merismopedia sp. - - - - -+ - - = = - + - - - = =
SR B 3 Cryptomonas ovata — — — — — — — — = - - - -+ ==
It 7 B Cryptomonas erosa ~ + + + + + + + + + + o+ 4+ o+ o+ - -
RRERE  Chroomonas acuta - - - + o+ 4+ o+ - + o+ 4+ o+ 4+ o+ o+ 4
B Melosira granulata — - — — ~— — + + + + + + o+ o+ o+ o+
N Cyclotella sp. - - - e
Mot % Fragilaria sp. - - - - - - 4+ + + + + + + + + + + o+
L Synedra sp. o+ o+ o+ o+ o+ o+ o+ e T S
Fanid. ) Navicula sp. O T e
e T3 Surirella sp. - - - = = = = == - - - -+ o+ - =
REBHE Euglena oxyuris T T T T S S S
A B Scenedesmus obliquus  + + + + 4+ 4+ 4+ + + £+ + 4 £+ + + -+
R S. dimorphus + o+ o+ o+ F o4+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+
Xt o S. bijuga T T T T T
B S.armatus T T T S S S S
BABRER  Pediastrum simplex e S o~
R Mougeotia sp. - - - - - - 4+ 4+ + + + + + + = - - -




