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The relationship between protozoan community diversity
and water quality in ponds for the culture of Siniperca chuatsi
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Abstract: The relationship between the diversity of protozoan community and water qualiy in ponds for the culture of Sinpeca
chuatsi was studied through the detection of pond water physicochemical factors and the observation of plolyurethane foam unit( PFU)
protozoan community. The experiment was conducted from September to November n 2004 at Shunde, Guangdong Province. Water
physicochemical factors were determined by common method and water quality index was constructed according to GB3838- 88.
Protozoan samples were collected by PFU method and protozoan community diversity index was calculated by Margalef formula. The
results showed that some factors such as TN (NHs— N, NO>— N and NO3™ N) and chemica oxygen demand (COD) mncreased
gradually as cultivation progressed. The resulis also showed that the water quality index increased in cultivation progress. The opposite
trend w as observed for the diversity of protozoan community. The water quality index and protozoa community diversity index can be

used for evaluating water quality. The relationship between PFU protozoan community diversity index(y) and water qualiy index( x)

: 2005-04-27
(2004BA526B0501) ; (041105B) ; (2002A.20510)
(1980-), s A E-mail: yjwang720@ yahoo. com. cn

, Tel: 20— 81616813, E-mail: wushuqn001@ 21cn. com



70

30

could be expressed by y = 2. 45— 2. 54Inx, that is to say, the higher water quality index is, the lower the protozoan community

diversity index is. Though correlation and regression analysis, coefficient of comelation and regression is significant at 0. 01 level. It

is also found that there is a relationship between protozoan community diversity index and S. chuaisi diseases. Protozoan community

diversity index would become a good biofactor for prediction of S. chuatsi diseases.
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Tab.1 Condition of experiment ponds
(m?) (m) o (em) (
number area depth cultivate time size quant ity remark
1# 333 16 6 15 3- 4 11 000 10 :
2# 5 000 1.7 8 15 3~5 20 000 10
3# 2667 1.5 7 15 9~ 11 6 000
4# 2037 1.6 9 15 9~ 11 2 300
S5# 3334 1.7 7 28 2~ 3 10 000
1.2 1, 1, 3
JRE Ny KR PFU RA BN BEE S A ROT H
, PFU 20 em X 2 em X 100 cm, d Margalef 141
20 lemXx2emx 100 em, d:M
4 PFU . 24h N
:d ;S ;N
, 8: 00— 9:00
d
’ 1.3
« D
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m s pH DO R
DY - @C 1.5
\ COD « [7] \
P SPSS 10. 0
1.4 )
GB3838- 88
« yeo 2.1
1 . . .,
Pl= — Zpl, pi = ci/si .
n 20 C ,
PI ; pl
: . b : pH 6.5~ 8.5
; Cl
) ’ 1# 2# X
5 SI s
'n
’ R 2 R 1#
PI
’ , COD
2
Tab.2 Water physicochemical factors at various times
(C) DO -1 -1 -1 -1 COD
i imes . pH ooy (mgLl™h)  (mgeL™7)  (mgL”)  (mg L) -1
number expenment times tempertuare ( mg L ) trite e ammoni ™ (mg,‘ L )
1# 1 20.7 7.57 6.47 0. 102 0.256 0. 537 0.895 13. 36
2 25.5 7.84 7.52 0. 09 0. 247 0. 341 0.687 10. 93
3 19.8 8.53 7.87 0.0%4 0. 283 0. 865 1.231 16. 21
2# 1 30. 1 6.47 5. 00 0. 102 0. 93 0. 134 0.329 12. 57
2 26. 6 8.08 8. 03 0.018 0. 143 0. 132 0.293 13.72
3 21.2 8.25 8. 00 0. 049 0. 156 0. 80 1.025 14.78
3# 1 30.2 6.95 3.69 0. 106 0. 127 0. 558 0.790 13.2
2 25.8 7.77 7.47 0. 300 0. 182 0. 323 0.880 14. 8
3 20.0 8.18 5.78 0. 063 0. 135 0. 753 0.950 15.37
4# 1 290.6 7.11 4.52 0. 221 0. 982 0. 327 1.530 8.21
2 26.9 7.46 6. 14 0. 057 0.716 0. 808 1.581 9.78
3 20.5 7.65 6.27 0123 1. 02 0. 650 2.464 10. %
5# 1 28.7 7.43 5.44 0.013 0.213 0. 086 0.312 6.35
2 27.6 8.01 7.90 0128 0. 286 0. 388 0.802 9.36
3 219 8.19 7.88 0123 1. 065 0. 89 2.057 12. 15
20
= 3.0
- —
o g 25 15 |
g T
Sw2oyp “sik o 7 mELIR
[
o 78 .
g g 15 A N 552 4 = 0 A N o
Z \ & A
¥ £ oo \ BR3R 8 N B g3
.- \ R\
g 0.5 \ N
5 \ A
5 A 0 LA
1# 24 3# 4% 5# 1#  2# 3% 4# b#
1 2 COD
Fig.1 Concentrations of NHs— N, NO>— N and NO3- N Fig. 2 Concentrations of chemical oxygen demand
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Tab.3 Water quality index and PFU protozoan community parameter
1# 2# 4# S5#
. . lth 2nd 3 Ith  2nd  3rd Lth 2nd - 3ud 1th  2nd 3rd
experiment times
oo P 08 0.8 120 073 082 109 0.9 110 141 059 0.86 1.3
water quality index
. 17 20 12 27 19 12 19 16 13 24 21 16
protozoan species
) ) . - 1593 433 308 9B6 605 213 868 561 786 619 860 1403
protozoan No. (* mL™ ")
diversity i d 2.17 3.13 1.92 3.80 281 142 2.66 2.14 2.37 1.80 3.58 2.96 2.07
versity index
2.3 PFU
16 1# 24
61 9 | 46 (4 3 14
Y
d 3 , 1# s 3# A
2 , )
2 2
4

Tab.4 Species list of protozoan communities of different experiment ponds

name of protozoan species

name of protozoan species

name of protozoan species

Otkomonas termo
Otkomonas quadrata
sp. Oikomonas .
Cryptomonas marssonii
Cryptomonas ovata
Chroanonas aeuta
Cryptomonas erosa
Ganyastomum depressum
Gymnodinium aeruginosum
Gymnodinium paradacum
Gymnodinium excavatum
Glenodinium gymnodinium
Euglena aaus
Euglena genicul ata

Euglena pisciformis

Anisonema adnus
Heteronema acus
Peranema d¢lexum
Peranema tri chophorum
Lobomonas sinensis
L obomonas tornensis
Englena sp. 1
Englena sp. 2
Englena sp. 3
Englena sp. 4
Englena sp. 5
Pandorina morum
Tetramitus pyriformi s
Balo angustus
Balo repens

Didinium nasutum
Enchelydium fusideni
Anphileptus calparede
Litonotus landla
Litonotus lamdla
Litonotus fasdola
Copoda cuailius
Copoda simud ans
Copoda renjormis
Chilodonella uncinata
Chil alontopsis p.
Sphaerophrya soljformis
Cinetochi lum margaritaceum
Cyclidium simulans

Cydidium centrale
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name of protozoan species name of protozoan species

name of protozoan species

Balo variabilis

Euglena pleuronestes

Euglena restelia Balo compressus

Euglena chl amydophora Balo globosus
Euglena oxyuris Balo uncinatus
Euglena gasterosteus Balo ovatus
Lepoand s tecta Bdlo sp.
Lepocindis pseudotecta
Phacus acauminatus Amoeba proteus

Phacus tortus Saccamoéba limax

Phaaus pyrum Diflugia wrceolata
Phacus pleuronestes Diflugia gramen
Actinophaerium eichhomni

Raphidiophrys pallida
Pinaciophora flau atilis

Phacus longicauda
Phacus pyrum

Trachelomonas hispida

Vorticdla picta
Vorticdla similis
Vorticdla sp. 1
Vorticdla . 2
Stentor roeseli
Strombidium viride
Strongyldium aassum
Paruroleptus caudatus
Paruroleptus musculus
Oxytricha fdlax
Stylony chia mytilus
Stylony chia notqhora
Stylony chia notqhora

Histriculus similis

Trachelomonas granulosa Acanthocystis brevicirrhis p. 1
Trachelomonas simili s Amoebae sp. 9. 2
Trachelomonas aebea P. 3
Strombanonas fluviatilis Tradhelocerca tenuicollio Aspidisca costata
Khawkinea treuflagdl aa Lacodes striatus Euplotes curystomus
Astasia curvata Lacodes magnas Eupl otes woodryffi
Rhaldomonas spiralis Holphrya simplex Euwplotes dfinis
M enoidium pelluadum Coleps hirtus Euplotes curystomus
Petalomonas madiocanellata Plagiocampa mutabills Ewlotes sp.
Petalomonas pusilla Trachelophyllum pusillum
Petalomonas imwoluto Didi nium bal bianiinanum
2.4 Pl
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2 2 2
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Fig.3  Variation of protozoan community diversity index Fig.4 The relationship between diversity index

in ponds for the culture of S. chuatsi

and water quality index
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A8 K AT Inx = X, ¥ s , Y
= a+ b, 3 5 X r=-0.849 0.01
5 Ly X (P< 0.01),
r=-0.849,y X
r= — 0. 826, , ,
x oy R
5
Tab.5 The results of logarithmic transformation
the result
x(Pl) 0.98 0.8 .20 0.73 0.82 L09 0.91 1. 2 1. 08 1.2 1.10 1.41 059 0.8 1.3%4
y(d) 2,17 3.13 .92 3.8 281 .42 2.66 2 14 1.2 28l 2.37 .80 358 296 207

X(Inx) - 0020-0.151 0.18 - 0.315-0.918 Q06 - 0.0% Q020 0.077 0.020 0.005 0.343 - 0.528- 0 151 Q293

= )3 55 7 5 X(lnx) y 7
y= a+ b a=2.45, b pH

=-254,, a b . y= 2.45- ;
2. 54X, : ,y= 2.45- 2. 54Inx, y H>S )

PFU cx

COD o1
F 0 b o 2
5 F=33.641, F e,
Fo.o5(1, 13)= 4. 67, Fooi1(1, 13) = 9. 07, pH “ 7 CoD
F> Fo 01( 1, 13) s y Inx , ?
X 3
6 ? 9
Tab.6 Analysis of variance ) TN
model df sum of squares mean square F R
otal 14 0.724 )
. 0.522 0.522 3. 641 ' '
regression
13 0.202 0.016 3.2
, PFU
Margalef d
[10,11]
3
[12] [13]

) (101 PFU
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