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Fig. 1 Sampling Stations in Lake Donghu.
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Tab, 1 The species composition and the seasonal distribution of protozoa at station
II in Lake Donghu in the last twenty years.

F£ & decades 60 ZE£% 19608 80 4E4% 19805
— ¥ season " - E : o 5 E 5
& 2 species \‘*\ £ E 2 K -8 E 2 g
T~ ] & 3 1 B & ] E 4
AR HE
Acanthocystis aculeata Hertwig & Leser +
Acanthocystis erinaceus Penard +
Actinophryas sol Ehrenberg + + +
Amoeba proteus (Pallas) Leidy +
Amoeba limax Dujardin +
Amoeba radiosa Ehrenberg + + + + +
Amoeba sp. + +
Amoeba striata Penard + 3
Arcella vulgarsis Ehrenberg + -+ + +
Centropyxis aculeata aculeata (Ehrenberg) + -+ +
Ditflugia avellana Penard + +
Difflugia brevicolla Cosh . +
Difflugia corona Wallich . -+
Difflugia globulosa Dujardin + 4 4
Phryganella paradoxa var. alta Thomas + + +
Difflugia gramen Penard + + +
Difflllgiu lobostoma Leidy +
Difflugia oblonga acuminata Ebrenberg + +
Difflugia penardi Hopk 4+
Difflugia scaplellum Penard +
Difflugia sp. -+
Dijflugia urceolata Carter + +
Paulinella chromatophora Laucerborn + +
FERE | |
Askenasia volvox Clap. & L. + + + + +
Aspidisca costata (Dujardin) o+ +
Astylozoon pyriforme Schewiakoft +
Chilodonella dentata Fouqué + +
Chilodonella sp. +
Chilodonella uncinate Ehrenberg + + +
Cinetochilum margaritacenm Perty + + + +
Clathrostoma ovum (Fauré-Fr.) +
Coleps hirtus Nitzsch ; + +- -+ + +
Coleps hirtus minor Kabl + +
Coleps sp. +
Colpoda cucullus O. F. Miiller + + + +
Colpoda reniformss Kahl +
Colpoda steini Maupas + +
Cond/ylo:toma vorticella Ehrenberg +
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g% 1
£ X decades 60 ££4%; 19608 80 £ 48 1980S
T pe | W] R ] o | | ®] R %
\\\"\\,,\ ZF 1 season = . :E: . o0 5 E 5
Fh E S[)CCics\\\: é E 2 E g E 5‘5' g
— b 2 = ke 2 o B
Cothurnia annulata Stokes +
Cristigera minuta Kahl + +
Ctedoctema acanthocrypta Stokes +
Cyclidium citrullus Cohn + + + + + +
Cyclidium glaucoma O. F. Miller + + +
Cyclidium versatile Penard + +
Cyclogramma lateritia Clap. & L. +
Cyclotrichium limneticum Kahl +
Didinsum balbianii Fabre-Dom + + + +
Didinium nasutus O. F. Miiller + + + +
Dileptus binncleatns Kahl +
Dislepius cygnus (Clap. & L.) +
Drepanomonas exgtia Penard +
Dystersa marina Gourret & Roeser +
Enchelydium sp. No. 1 + +
Enchelydium sp. No. 2 +
Enchelys simplex Kahl + +
Epistylis rotans Svec + + =+
Frontonia atra Ehreaberg -+
Frontonia leucas Ehrenberg + -+ +
Glaucoma scintillans Ehrenberg + +
Halteria cirrifera Kahl +
Halteria grandinella O. F. Miiller + + + + + + +
Hastatella radians Erlanger +
Hastatella sp. +
Hemicyclinm sp. +
Henitophrys pleurosigma Stokes + + 4=
Holophrya mobilis Wang & Nie + + +
Holophrya simplex Schewiakoff + 4 +
Holophrya sp. + + +
Holotricha sp. + + + +
Hypotricha +
Lacrymaria mtnima Kahl +
Lacrymaria olor O. F. Miiller +
Lacrymaria pupnla O. F. Miiller + +
Lacrymaria vermicularis Miiller-Ehrb. + +
Lagynophrya rostrata Kahl + + +
Lagynophrya simplex Kahl - + 4+
Lagynophrya sp. + +
Lembadion magnum Stokes + +
Litonotus fasciola Ehrb.-Wrzesiniowski + + +
Lohmanniella oviformis Leegaard + +
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g% 1

5 £ decades 60 424%, 19608 80 £ £, 1980S

%

% 9 season

Fh 2 species R
\4

spring &
summer K|
autumn Fk
winter &
spring
autumn K

winter

Mesodinium pulex Claparé & Lachmaon
Metacystis truncata Cohn

Nassula exigna Kahl

+ + + + |[summer F]

Nassula ornata Ehrenberg
Ophryoglena flava Ehrenberg +
Ophryoglena maligna Penard +
Ophryoglena utriculariae Kahl -+ +
Oxytricha ovalis Kahl +
Paradileptus conicus Wenrich + + +
Paradileptus robustus Wenrich +
Physalophrya spumosa (Penard)
Plagiocampa metabolica Schewiakoff
Plogiocampa minor Lepsi
Plagiocampa mutabilis Schewiakoff

+ o+ + + +
+

Platyophrya nana Kahl
Prorodon armatus Llap. & L. + + +
Prorodon discolor Ehrb.-Blochm-Schew.
Prorodon ovum Ehrb.-Kahl + -+
Prorodon sp- +

+ + + +

Prorodon teres Ehrenberg
Prorodon viridis Ehrb.-Kahl +
Pseudodileptus trachelioides (Zacharias) +
Pseudoprorodon sp. N. 1 +

Pseudoprorodon sp. N. 2 +
Rhabdostyla conipes Kahl +
Rhabdostyla pyriformis Perty + +
Spathidinm vermiculus Kahl + +
Spirotricha sp. + + + +
Sphaerophrya magna Maupas + +
Stentor miilleri Ehrenberg +
Stentor polymorphus (O. F. Miiller) Ehrb.-Stein
Stentor roesell Ehrenberg -+ + -+

+

Stokesia vernalis Wenrich
Strobilidium gyrans (Stokes) + + +
Strobilidium humile Penard

+ 4+ +

Strobilidium velox Fauré-Fr.
Strombidium tintinnodes Entz
Strombidium vestitum (Leegaard) +
Strombidium viride Stein + + + +
Tetrakymena pyriformis (Ehrenberg) +
Tintinnidium fluviatile Stein + +

S T S

+
+ o+ o+

Tintinnopsis copus Chiang +- +
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#®¥E 1
£ % decades 60 ZE4% 19608 80 ££% 19808
T — | B | X | & | B W% |«
— % 45 season ® B E E _:f © E E
i % species o S 2 £ a. g g g
\ o | 3 ] ® 3 2 2
Téintinnopsis cylindrata Kofoid-Campbell + + + -+
Tintinnopsis potiformis Chiang +
Tintinnopsis wangé Nie + + + + + -+
Urotricha globosa Schewiakoff + +
Urotricha agilis Stokes + +
Urotricka ovata Kahl + + +
Urotricha venatrix Kahl + + + +
Vaginicola ingenita O. F. Miiller +
Vorticella campanule Ehrenberg + + + -+
Vorticella convallaria Linné + +
Vorticella cupifera Kahl -+ + + +
Vorticella microstoma Ehrenberg +
Vorticella monilata Tatem + +
Vorzicella octava Stokes +
Vorticella similis Kahl + + + + + -+
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Fig. 2 The fluctuation of protozoan number at station I in Lake
Donghu in the last twenty years. Unit: ind./L
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AT AR 5.9 &, REVHEN 4.8 fo —+ERE, £—wEGEZE)N MR
RIR B ML, M R (R F) PHES ML, R s @t EhEE K. MNE—FR
HOPR N S I A LR , 80 FAUAIELL 60 FUHS 2.4 fFo L 80 FKF 60 FREFH
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3. E HFPREIETE

T ERF AR E TRAOEMN, XERRIRIE B W SR B HFE
AHBHERGE 2)o F 60 AR 80 £ I WEATBRE: 60 FR, KMBRHE
PSR 1,064 A/ T, SEFIHRERN 249, RE—RHEF, Ushh2E R FH, HLE
PRGN B BE S B14 816 AS/FHAT 19.1, F 80 FE48, ARk ALl
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Tab. 2 The changes of the dominant protozoa at station II in Lake
Donghu in the last twenty years. Unit: ind./L

_ r B ow % i | pereetsge
domim seces e | sverage ol

ARk th Halteria grandinella (O. F. Miiller) 1,064 24.91

{lh gy Vorticella similis Stokes 816 19.11
Wt Tinsinnidium fluviatile Stein ' 275 17.09

PR R e ‘Askenasia volvox Clap. u. L. 245 6.44

S AR Strombidium viride Stein 194 5.75

60 R MWL H  Cyclidium citrullus Cohn 90 4.54
1960s  |$hiE S Vorticella campanulla Ehrenberg 55 2.10
Weml st Strobilidium gyrans (Stokes) 40 1.28
BIRHSESR  Didinium balbienii Farre-Dom 25 0.93
WIRHSESR  Didinium nasutum O. F. Muller 11 0.58
TFEAlEE R Tintinnopsis wangi Nie 9 0.21

Pseudodileptus trachelioides (Zacharias) 1.25 0.00029

E/ N5 Serbilidium humile Penard 1,550 15.69
WPlSEs  Tintinnidium fluviasile Stein 982 9.94

& &g s  Phryganella paradoxe var. alta Thomas 953 9.65

KGRk Halteria grandinella (O. F. Miiller) 846 8.51
TERRBEHR  Urotricha agilis Stokes 307 3.11

80 sE8 |BEEBMED  Cinetochilum margaritaceum Perty 245 2.48
1980s |RIERER  Cyclidium citrullus Cohn 237 2.40
REREER  Urotricka globosa Schewiakoff 234 2.37

{Blgh e Vorticella similis Stokes 196 1.98
gk it Strobilidium gyrans (Stokes) 191 1.93
ﬁ}jﬁ%ﬁ_/ﬁg Epistylis rotans Svec 138 1.39
EFEd Coleps hirtus Nitzsch 60 0.60
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Fig. 3 The percentage of the dominant species of protozoa
at station II in Lake Donghu in the spring peak of 1962 -nd 1981,

A. Vorticella similis H. Vorticells campanula
B. Halteria grandinella I. Tintinnidium fluviatile
C. Strombidinm viride J. Askenasia volvox

D. Strobilidium gyrans K. Epistylis rotans

E. Sarcodina L. Vorticella cupifera

F. Cyclidinm citrullus M. Strombidium vestitum
G. Didintum nasutum
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Fig. 4 The percentage of the dominant species of protozoa
at station II in Lake Donghu in the autumnal peak of 1962 and 198I1.

A. Halteria grandinella J. Didinium nasutum

B. Vorticella similis K. Didintum balbianis

C. Tintinnidium fluviatile L. Epistylis rotans

D. Cyclidium citrullus M. Phryganella paradoxa var., alta
E. Strombidium viride N. Urotricka agilis

F. Vaginicola ingenita O. Cinetochium margaritaceum

G. Askenasia volvox P. Urotricha globosa

H. Vorticella campanula Q. Vorticella cupifera

1. Tintinnopsis wangit R. Coleps hirtus
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O’ Brien % (1974)" M5 i, ZK KR LN R AT B E RN S BUF WS EY
RIS e M AWM B, J BB AT A, BEE 323.20 B8R 67.7t
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Fig. 5 Average number of protozoa at station II in Lake
Donghu, comparing with average content of total nitrogen

and total phosphorus.

5 & Y T EAEXR R R, ATUNE SR RIS IR 2 T /K IBK, 2K e
HLT R I A TERL EE A R A o MRBESE N ZR IR W B RO s B BEYE BT, RBUE 4
BWIHIRR B BT S E DR RS . U AWE BEE RN E,
AR ER R ERREFRN —MRE.

(=) BEzmSIE LN

FEMNERS O RRER YR EIERM Lackey (1938)™ P 4FER(E
AR ZE M FREHYE —ENEH, BERREWE - NEZERE, BX—ERfEE
EERFIAIER, LI 2% (Chromulina ovais Klebs) HyTETE %t iE [ ¥ R 1R
EEMN, BREXM/AIBESR. EEKEHRTIOE 60 FRF 80 FR, UEAMAEDE
HIL RRHT 2 — HERETENERERENERBIL ROIRET LD e
SR BE, AU DR ANRBEES . BRAFWELDUEMENEK



350 X £ £ B F # 10 %

%3 FKHNKARETFEFEROETL
Tab. 3 The changes of water quality in Lake Donghu in different decades.

S Decades 60 LR 70 4E4R 80Ef | W A
1960 s 1970 s 1980 s Station
HE(ZR(F) NH,-N(mg/L) 0.036 0.180 0.236
(4£57#7) (annual average) (1963)  [(1973—1975)|(1978—1974) Bv)I
RE(E R (F) Tolal Nitrogen (mg/L) 0.88 1.83 1.79
(£ (annual average) (1973—1975)/(1978—1979)]  (1981) BV
THL R (ZE /) Poi -P(mg/L) 0.0045 [0.004—0.037| 0.024
(4£¥#)) (annual average) (1963)  [(1973—1974)|(1978—1979) LUV
RF(ZER[F) Tolal Phosporus (mg/L)  0.067 0.078 0.176
(Z£F#)) (annual average) (1973—1975)|(1978—1979)  (1981) LAV
FERARE(JE ) Secchi Disc (em) 200 180—190 . 124
(]£F#7) (annual average) (1962—1963)/(1973—1977) (1981) .
232 447 972 51,548
(1962—196I(1973—1974)|  (1975) (1982) i
KMBE (A /ZEFH) Bacteria (ind/ml) 691 15, 495
(&F#) (annual average) (1962—1963) (1981) av
232 8.947
II
(1962—1963) (1981)

Wi I 3hAUEEZE 70 AL 60 FRWKT 4.1 %, EFHERD 1,000 N~/ EFH,
I(IV) SEHEINT 4.4 %, £ BHEIX 9,000 AN/ EF. BT 60 F40 IAV), T H
YREEEIH R RN 691 A/ EF F0 232 AN/E T, 1981 G5y B # 4K B 15,495 A/ &M
8,947 AN/ BT (3R 3)o Pedros-Alio"s (1983) FE{AE =& 7 WA AR Zh ¥ 5 M0
KAMIGH, Bz —FRavEE R SKPHET 2 1—-10%, AEK> RHEEE
ERHEEES, XERMBERERRY L I M0, TR, RES MR EE
KT 2.4 5, MAENIEKT 38.5 %, I I, (IV) MERADEBRIET, 1980
5y B4 18,125, 72,505 SpJ7 22K /7, 1T MRBR GBI E R AEEZF 1981
FRWENREDYHETHHERE -V BRNMENIRERE, —HE st TR
H: Zh I A K TR, TR It BT T ACE FR R — AR PRSI AL [ RS 2 5 53X R 28 B Ak K
BB KRB —FRICE 3)o

(2) REnnih . BXAR

R R R B E 2 MR RE AR KR 4)o BATK 60 SRR II, 1T AT
I(1V) 36 80 ZE4RRY 1T BEE—HhER, ATAER W 1T 35R9IR A2 5h MM R EINA 2, (A H 8
BRMEE TR RiE 60 FREAFBEGKTETROKR#ZLTE (I ¥H)R0EE,
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Tab. 4 The changes of diversity index of protozoa at the same stations in
Lake Donghu in the last twenty years.

£ R Decades 60 £ X 1960 s 80 ZE£%, 1980 s
581 Station I(av) I i I
5 A3 89 75 72 89

Number of speeies

X REC/ID
Total annual average (ind./L) 35497 14,326 45270 9,873

shunn (%)

Diversity indx (Viﬁ)

S: Number of species in sample.
N: Number of individuals sample.

RESIMEEV IR LXK 14,266 /7, SRAMNAMEL, B#dboX ()R 23 5,5
80 AL, & 1T YhAY 1.4 %, 60 FRMIFEEZIMSHEBIBHE I0V) > 11> 1L ¥5
5 M S REMETR R 04 0.48, %] 80 4%, T WAL REMETEHON 1.10 THEZI 0.89,5
60 FFARAY T SRS EAE AR HE/h XMARBNEEFNELSIEE, UENHNE
AR O A R IRARET AR, WEEE K, ARITRFES, TRk
AENRESVERLMAERARNERT, ARESREERK, X LE—PED,F
IWEBEERNE . RENRMREESMEE PN, NITFHRANEE L
RAESENME, N TRUANARBOHSERMZEE XM
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THE DEVELOPMENT OF EUTROPHICATION IN LAKE
DONGHU, WUHAN, DURING THE LAST TWO
DECADES BASED ON THE INVESTIGATION
OF PROTOZOAN CHANGES

Gong Xunju
(Instizure of Hydrobiology, Academia Sinica, Wuhan)

Abstract

Quantitative protozoan samples were taken monthly by the author at station II in Lake
Donghu, Wuhan, from March 1981 to April 1982. Results including species composition, sea-
sonal variations and diversity index were compared with those from the same station of this
Lake in 1962. The average density of the Protozoa increased annually by 294 individuals per
liter. Thus, the protozoan density has increased ca. 2.3 times at station II since 1962, and such
increase was found to have a close correlation with the increase of algae and bacteria. With re-
ference to the pattern of seasonal fluctuation of the Protozoa, two annual peaks, one in spiring
and the other in autumn, as that in 1962 were still observed. However, in 1982, the spring peak
occurred earlier and the autumn one lasted longer. Moreover, peaks were much higher than
previous decades and the species composition and the dominant species were entirely changed.

From the above-mentioned changes and the analysis of diversity indices, the author is of
the opinion that the eutrophication of Lake Donghu is still developing around station II and
showing an expanding tendency toward the area of open water.

Key words Diversity index, eutrophication, seasonal fluctuation, annual peak, densitvy



