S H 47(3):249-255, 2001
Acta Zoologica Sinica

it EERESRAEEFREEDY
MEEKNE~E"

BoOoX EFXH Kk# A

(FOBEXPMARAFRMTFRERSE, UERY 266003)

W OE 1998 F 50 A AR B T BT 5T T B 0 b SR 0 TS e B R R A R SRR L S R R K R
TR, HRRY, BASHGEERAMAGES . RBBE SR R, 50 8T8 b AU S 0
F5F51 0 6.93~23.10, 6.30~18.73, 9.90, 9.90~14.75 1 7.62 hr, EFE MK 2595 0.030 -0.100.
0.037 -0.110. 0.070. 0.047~0.070 F 0.091/hr, S~8 A EAMAHHERBESRREREEAHREHY
PR r 1 1070.25 A1 944.25 mg/m®-d, MRS FRERTELSHHATROESLTEESHN1.79 0
9.72 mg/w’+d, A P/B A&WABIH 2.50 f12.03, K& ERIEA DD SR F RIS 4 0 H R T,

x| RESH MK LR R

1 51 &

EREESARGEY. FAHPRIHHYRE
RIBE AW, RIRMAETEZ—, EREMNGE
BRFAAPEEHRTREHERENE. Nk, TR&
MEBKEFEENYHETEBNEATBKMAE
FHREVPAEMBEMSRSOR T SOE. FEE,
ETHFHREEIPEE XA PHREFHHC B3
B (£, 1977; Stephens, 1990; #
XH, 1995; WA, 1999), B H 8k iy
RAYEWRTHEEMEWECUEYW (Pace et al. .
1990; Hansen er af., 1995; Simek ef af., 1996;
Marchessault ez al., 1997), i X F R IELE Y
PR Y B A B0 = B B OB B . Macck %
(1996) IR THEEHAMNEEKE (Rimov reser-
voir) FIPEE R EHHEM (Piburge sce lake)
REFERPEKE, MEBFKILR T E NN
HEEFEEDMHF 0.014-0.30/hr /1 0.005 -
0.1t6/hro Madoni {1986, 1987) #HBEHHHE
BB ASERR Y 7.39--19.35 k]/m’ - d, {#ERE
B (Saale river) W FERBPHHA R R 1.38
(Schonhorn, 1977) 1 0.55 k]/m*-d (Schonborn,
1982); Mg Z Bl fE B (Lake airthey) N 0.29 —

1999-06-14 WCE . 2000-10-26 #5 [

9.45 kl/m® - d (Finlay, 1978); KRR A MW %
444,58~ 572.30 mg/m’d (#IAHKZ, 1991), #F
MELRAERSERL 100634 mg/m*-d {FFEIESE,
1997) kW 58 i 5 T A PR o K UL IRGE . 4
BF5T T T 48 P 8 5% Bk BB B o 1 3 IR o 4 00 R R
KRAETR, BERTHREE T I RA SN
BAMRENFAEFNEAY M ER.

2 MR KE
2.1 XHBEM

LRTF 1998 H5~9 HEIAEREERMH
K PRI B S T AT . LA RO R e
BRHHA G EN, UFTATE, HHER
T, FAER (B FEEER S1 st
MER S EHEFA xS m, B8k
H0.3m, FHHEMAMIK 0.5 m, FELERARE
ME. WEZEERYEFERANY 100 m*, KEN
1.40 m, SEWBIMAR A 22327, S E N1
050 ~2 400 ps/cm, SWREH 3.02~5.64 mmol /L.
2.2 XIH

8% ( Hypophthalmichthys motitric) TSI E
HEMMEK KT O, FHHEEHR 33.2 ¢/ind. .
FEIRE S| 8RN 1 ind. /m®. SLHHARLE T 40

» BERADLKETH (No.96.008.04 01) MEFERHFEREHBME (No.39725023)
E—ieEmMAr & I, 3%, B, 01, MR TEARSE: KEAHENAEFAESER. ATHERE. KEARTERR
BE, KE 116023, TF. E-mail: zhaowen@mail. dlptt. In. en




250 b)) )

¥ # 47 #

THKEAMBUHREKNELZNBRT R, £
ERHKER1.4mER.
2.3 LA

FEA S RIS R B R Bl A
BEW. TRMASARB—K, SKESHER
488 60 hr, AW AHERMAL 0-BRKBREE
LRERNE, B EZRARSRESHS, B
2SS WAEYE (LBF 64 pm) HEE, BET
RERWY. HEESEA L 000 ml BEEHE
(BBA 2 EERRTA (hr) 712 br + 2], %
RIS EE 2|, REsHEM 10 pm AL,
BETHEER 12 BHEL, S8 12 e R 2
B Lugol BUEE, HEAEFTRSE., ITH.
R MR E BB RS kT, RIE
TAUHERENDH B PEMKE r (BExinE
FREESE R BRE)

r=1(nN,—In Ny)/t

A Ny, N, AL RA G 65 E R
. RMITER - BEAEBLEMEAS
MABEAHBRMK TR, BEG=n2/ritHUR
WflE) . BAE ik = B Badlock % (1983) BIA
I Galkovkava [1965 (BEREE, 1991)] B
AR HE, Badlock % (1983) AN

P, = 24/G x (B, - By) X t/In(B,/By)
Pt ERIRE SN AEFE, ¢ HERH
puttt Rt A (hr), ¢ REIGEE (), B,. By &t
FIRRBEES K EEREHZHAOED
B. mYEHARXE, BEWE (P) K.

P=P Pyt Pit.. .+ P

KM Py Py, Py PP AL~ WRERPHKR
HEATENEFER,
Galkovkaya 2y 8
P - NW/T.,,

AP PHEEHMMEFTR, N HERERARLE
HYHTHE, WAHTPHEKE, T, , AR RE
(d), FRHEERKEMHEEa (Chl-a) F&.
RrAEEY R,

3 & B

20 XEBRRFANBEPRENDHREAL
FAERMATEREERGERCABE S F RS

EHMHEUERE., FARRLRRYEENY

FRER XA BERNEREE, FAaK S

P PRR D S0 0 T 0 ) 5k B 24 fF, EE b
KEM B LR ( Askenasia wolver) . BE P {E & H
( Strobilidivm gyrans), DOER ( Vorsicella mi-
crostoma ) . WLBWEH ( Strombidinopsis sp. ). L
BE% B ( Cwlidium cierullus ). B 8B 0 &
{ Holophrya actra ). % 6 W 4 W ( Prorodon
viridis) . MO R (Lagynophrya conifera) . 2
W (Strombidium wiride) . H M AEMUFHAE
B (Didnium nasutum ), SEW N ( Litonotus ob-
tusus) ., BEB M (Paramecium caudatum) . B8
M ( Trichodina sp.). WO & { Euplotes eu-
rvstoma ), BiEEH$ ( Heminphrys pleurosig-
ma). WHIAHE R ( Chitodontopsis vorar ). 5 8t
# B ( Cothurnia annulata }, K 8 I B
{ Litonotus fasciola )~ MNEMIH ( Lacrymaria min-
ima), BB (Epistylis sp. ). T & (EFR)
[ Amoeba (floating-type) ], B &5E R (Difflugia
oblonga) M—MATRNEFRNTFPEHERL, 0
IR 4 Wil E B (U SRS 12 8, B
RAATEED, EERRER, PSR MG ER
R, DO NEMLEE. BFROR, THH
(Amoeba sp. ). FH M. EERS:, $HRO B AL
HEWME (Euplotes terricnla) o B2, BT iAKEAR
HREATES WK EEEAMN AL LR,
B5~0 Hin3 Wi BlRR 18 R R
R, FITERRE 0 ER B Y 10 F,
FEREAOAEIASRER. AOfR, &%
B ERWRES . KBRS H, SO EREH
BEROR., FEENL, BEESR, BAatdm
FEWB T D (Tintinnidium fluviatile), S1 [
BUEE MMM EL, REBER, BRA
b, HiE W RTEEE A,
2.2 RERBADEETFEHRMEREK
HERRS R AR E RN R R
K, ~MAEHESR 48 hr G RVEY I K 4B 2k 7T G 48
K (F1, 2), W8 A S0 BRERMIER 36 br
BERBELHAFR IS REITEE, mikahRE
BRMAHBTHEHK, RHAFAT EUMER
FHEM. SIER, 7 AR R TR R
24 hy FHIEMEKEEAMER, BSEHGE LA
FEEE, RUXEHRAERAFLUEEERS.
ZHBHER I KM ZRREFREREUARERL
R, EEFIONZAHEEEFREEEK, ®R
e LI R AR =R i 6 B
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KBADEE 58 (Chli-a) FHHE, 7 Hirk
REd, MERESDYBESCHENERLER.
MEE"R. EPYRUET. c AH Chl-« S RE
i, "EREELHDRESHHELR, L&/, &
FHYEWK, /IR Chl-a 5885, EXzima
FELERH. ¥ALLREF T ERSERNHE
WRITEZRENEFAFERE,

2.3 FADHWEFREEXSN

A MERIFRRE YRS EAETER
HWXEHITRIAME2 WNE1ME2PTR,
B4 L0 M P O 74T £ 4 B 4% Badlock %194
A (Pu) fil Galkovkaya A5 (Ps) HEBMER =
RALE. fAMLAERKBEPREEDYEM
R T8 AWME, 5~6 JIHEEK. BHE
AR TRIEAERAFONER N, &5
S 800 75 o) b g i, o DR 9 R Dk B B (R MR B
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The dynamics of density and biomasses of protozoan communities in the experimental enclosyre

e TR (July) —(O=: 8B H (Auvgust)

ladrs, HM#EMKLS5H 0.030~0.100,
0.037~0.110. 0.070, 0.047 ~ 0.070 # 0,091/
hr, fHACH 450 6.93~23.10, 6.30 ~ 18.73.
9.90. 9.90- 14.75 f1 7.62 hr. #K#E 1 &2 K
FEES A EMETRMXEH 2L >R
P/BRE (M2.5) BHE=RiBEE, 5--8
H o RGN AR RSP S e s B RLE
MERAAYHN 1070.25 # 944.25 mp/m*-d.
2.4 H&, RHERAESRERLYI MR,
R P/BEY

EZRMM (5-9H) FERBEBFEESY
FEEWE, RAHBMNAEH P/B ARD
MEZERRLE]., HERRGLYE, 4~#Mmp/
BREAUT AR M. fTafM s sy
CHEREFEHNE T LAAN SO BR. RIEXL3
AL T EARM 5-8 A4y S0 F1 31 PR A
MEATERHSETR]ABHR 1.79 8 9.72 mg/
m'+d, B P/BEHSFRN2.50#2.03, R
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Fig.2 Relationship between the population growth rate and the
daily productivity of planktonic ciliates of in situ experimental bottles
—A—: Hig¥Xa a5 (Chl'a) —(O—: K (Water temperature)
—@—: MK E (Populalion growth rate) —»—: A4 ™R (Daily Production)
21 ZAER (50) BRadBAmERREAwRRnmrnik. EFRARAXSN
Table 1 The population growth, productivity and relative par ters of dominant planktonic
ciliates species in situ experimental bottles in S0-enclosures without fish
R I i O\ e 3
HEME B 3B #E  Producuviy HEE R
H ¥ o . 2 . 3 P/B ¥  Population
- Equation of R Mean Generation  {mg/m’-d) N
Date Species ) . ) —_— —  P/Bratioc growth rate
population growth biomass  time P B ( /he)
(mg/ms) (he) ® ¢ d
(751'\2;) B B B Askenasia volvor N, ~ 0.0306e> 7% 0.8634 50 9.90 125.21 121.21 2.50 0.070
BeEKIE B Serobilidium gyrans N, =0.0257¢" " 0.9342 75 9.90 193.12 181.82  2.57 0.070
(_,,6]'07 ) Bl 46 E AL Askenasio volvoxr N,=0.0575¢" 9% (.9331 19 23.10  18.33 19.74 0.96 0.030
une.
(77j0|7 ) EHEER Adenana onlior N,=0.0728™  (.8996 473 6.93 1556.00 1638.10  3.29 0.100
uly
818 . N,=(}.1937en'm§7’ 0.9717
(18 Aug.) At A Askenasia volvox N.=176.8¢ " ™ 0.9922 477 6.93  1458.00 1651.95  3.06 0.100
REMBE Cyclicdiwm citrallus N,=0.0066e" 10,9008 99 6.30 234,52 377.14 2.37 0.110
SN E B Prorodon viridis 116 9.90 381.40 281.21 3.29 0.070

N,: ¢ R BEEEIE (10%nd. /LY 0 B (hr)
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22 FELMA (S1) RURRATFIRREDBEBHARIAR, EFRERAXSY

Table 2 The population growth, productivity and relative parameters of dominant planktonic

ciliates species in situ experimental bottles in S1-enclosures with Silver carp

i #HR Vi 3
MR E B AWE Bl Productivity REE R
A # bE 3 . . ) P/B £#  Population
. Equation of Mean Generation  (mg/m'+d)}
DNate Specics . . . P/B ratis  growth rate
papulation growth biomass  time P P (e
{mg/m®} {hr) B G "
5.07
(7 May) HE EH Askenasic volvor N,=0.1714652% 0.8543 145 19.25 180.73 180.74 .25 0.036
AN BES Vorticella microstoma 25 9.37 63.17  64.06 2.53 0.074
MWW E & Didnium nasutum 22 14.44 34.82 36.56 1.58 0.048
BAWH Stromhdium viride 14 17.77  19.25  18.91 1.38 0.039
F M Trichodina sp. 16 7.53  64.01 50.97 4.00 0.0%2
(7ﬁj21e] Wit £ B Askenasia volvox N, =0.3824" "8 0,8926 494 12.84  797.60 923.65 1.61 0.054
7.07
(7 July) H %6 & Askenasia volvox N =0.0066e% "7 0.9008 232 11.18  474.90 498.04  2.05 0.062
L N=0.19378717 0 9.9717
H18 WA Strombidinopsis sp. N;: 176,80 D 0.9922 297 7.62 998.70 935.B0  3.36 0.091
“88;‘1 ) A5 £ B Askenasia volver N,=0.2552¢553 D 8704 265  12.38 523.72 513.83 1.98 0.056
LR B Cyclidiom citrullus 8 18.73 9.92 10.25 1.24 0.037
BERIF L Prorodon wiridis 252 14.75  428.68 410.09 1.70 0.047
$¥E N R Lagynophrya conifera 63 18.24 119.60 82.89 1.90 0.038
12 ¥ O 5 Holophrya actra 26 12.38  54.52  50.41 2.10 0.056
N,: ¢ BHFFBEERE (10%0d. /1) ¢ FFE (hr)
23 RUEXKERGTIHRTFERANEDR. S7RAP/BE
Table 3 Biomass, productivity and P/B ratio of planktonic ciliatesin the in situ experimental enclosures
S0 81
At i i S I LECERY Asr i I
Meonth Mean biomass Daily productivity P/ ;l; Mean biomass Daily productivity P r;;
{mg/m*} (g m’=d} N {(mg/m*) (mg/m*+d) .
3 0.60 1.45 4.11 8.26 2.01
{May)
6 0.37 0.38 4.82 9.01 1.87
{June}
7 1.00 3.45 7.65 20.13 2.63
(July)
R
0.60 1.87 0.90 1.46 1.62
(Aug.)
N 786.50 1906.26 858.00 2079.56 2.42
{Sep )

ZMFEOEH T RKEHEERL, ERESDHWEL
KR O ABFMERSLEKER, FHEY
Chl-a FRAH, EEsipEngme ™R,
FAUERAT LR

3 W

BREVNGEANFHEBKETSMERNE
m, HIFERT —EERMmMETS, BEME
HEBETEMERHEE (Madoni, 1987; HRiEH

1991 SRS, 1997 I, 1999). &

RBEERATIEET bR, wit, BITRAK
SR BWMENLEELEFERESRARES WA E
HAEREREARS 0.030~0.110/hr, 5 Macek
% (1996) MEMEOEBMREDFERHERS
(0.005~0.116/hr) BHFEK,
HTEHREEHMBBEESEETRANM
B, TEHEFTRARKERLE. RAMEKEER
G X EMRAELEL, & lg FWHYHE -
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2.299%] (% # B %, 1991), X ¥, Madoni
(1986, 1987) MEMBHPAERMNEAHNEFE
(7.39~19.35 kJj/m®-d) ATHHE N 3 214.44 ~
8416.70 mg/m'-d; FEEEH T LRMEYE
ST BB N 600.26 F1 239.23 mg/m’-d; S
FIF A 126,14~ 4 110.48 mg/m*-d (Finlay,
1978); FHEF BN X 444,58 — 572,30 mg/m’-d
(BRiA %, 1991), R RARRHERN 1006.34
mg/m®ed (AEEE, 1997). WEEREF, FRE
o G 1 R R 0 B LR R i R R A B
MERBROHTBEAMN. FEBRRGTRHAA.
mAKMAENLREERA (FRETSEE) fkis,
R HS D mEREMEEREMRE X,
HHELGEREAHEEYRER, TEREIE
£848 (Daphnia carinata ). B (D. hyalina)
P REEB (Moing micrura). BRER KEP

K E (Sinocalarus tenellus )., % WA &K F
( Thermocyclops hyalinus), REHLEB Al E T
BEAREREFVRBERERAN . FHAYEER
AP EE KR, AN, LEER Chl-a B
£, EESMEPREANBEENRL. HFABRR
THAERMAESE. HARNERURES, KE
P FEEAMA P EAENEINES KK,
ARG RS E AR, b
KmER, FASWEWEMETBIEM, &%
REWE, I AGMBRE ALY R KNE,
RS AGE®, KERTIIE, RS Y EmE R
EFBHRE, 5~9 ABBFREEDIBFETRE
B¢ 0.38~2079.56 mg/m’-d, 5~8 H %iEH®
E{ R R TR TREE AR AN E
FRME, RENWERE ~BREHEB AN KL,
HEE % 19.74~2310.2 mg/m*+d,
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b 3L W E(Abstract)

POPULATION GROWTH AND PRODUCTIVITY
OF THE CILIATED PROTOZOA COMMUNITY IN THE
ENCLOSURES OF SALINE-ALKALINE PONDS”

ZHAO Wen DONG Shuang-Lin - ZHANG Zhao-Qi LI De-Shang

( Ocean University of Qingdao, Qingdan 266003, Shandeng, Chira)

We studied the population growth and productivity by the cilisted protozoa community in the enclosures
with and without Silver carp ( Hypophthalmichthys molitrix ) of saline-alkaline ponds productivity, during
April-September in 1998. The experimental enclosure was a land-based enclosure with an area of 0. 10 hm? in
ponds. The enclosurc was 20 m?(4m X Sm) in area, 2.0 m in height (1.5 m in water depth}, and is made of
plastic-coated polyethylene woven cloth with a frame composed of wood and butmboo poles. During the experi-
ment, water temperature of experimental enclosures were 22 ~32C , conductivity ranged from 1 0502400 ys/
cm, total alkalinity were 3.02 ~ 5.64 mmol/L. Population growth rate and generation times were obtained
through in situ experiment. During the culture season, the generation time of major species of protozoa: Aske-
nasic volvor , Ciclidium citrullus, Strobilidium gyrans, Prorodon viridis and Strombidinopsis sp. was 6.93
~23.10, 6.30—~18.73, 9.90, 9.90~14.75 and 7.62 hr,respectively; population growth rates were 0.030~
0.100, 0.037~0.110, 0.070, 0.047~0.070 and 0.091 /hr, respectively. The mean daily productivity of to-
tal planktonic ciliates in in sitw experimental bottles of the enclosures with and without fish were 1 070,25 and
944 .25 mg/m’ - d., respectively, during May-August, the productivity of the both enclosures at the same times
were 1.79 and 9.72 mg/m’+d,and the ratio of daily P/B calculated by month were 2.50 and 2.03. respective-
ly.

The species composition, biomasses. productivity of planktonic ciliated protozoa were influenced by Silver
carp and other environmental factors. Tt is concluded that the biomass and productivity of ciliated protozoa in the
enclosures without fish were lower than those of the enclosure with Silver carp. The population growth of ciliat-
ed protozoa was subjecied 1o water temperature and trophic status.

Key words Protozoa, Population growth, Productivity, Saline-alkaline ponds
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