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Studies on the structure and biodiversity of the microplankton community in

Litopenaeus vannamai desalination culture ponds

ZHA Guang-Cai, ZHOU Chang-Qing*, HUANG Jian-Rong, HE Jian-Guo, MAI Xiong-Wei  (School of Life
Science s Zhongshan University, Guangzhou 510275, China). Acta Ecologica Sinica,2004,24(8) :1748~1755.

Abstract: Investigations were conducted in 5 Litopenaeus vannamai (Pacific white shrimp) desalination culture ponds in
Doumen, Zhuhai City, Guangdong Province from 15 August to 8 October, 2002. The average area of the ponds was 0. 37+
0.11 hm?with water depth of 136 & 8cm. Culture density of L. vannamai was 1314 37 X 10" individuals/hm?. During the
investigation water temperature ranged from 24.3~33.6 C, pH from 7. 1~9. 6 and salinity was approximately 2 to 3% in the
pre-period of rearing, but approached to 0 in mid-period and post-period. Water transparency was more than 25cm in pre- and
mid-rearing period and steadied at 20cm in post-period. A total of 96 species of phytoplankton were identified in the 5 L.
vannamai desalination culture ponds belonging to 6 phyla and 48 genra. They included 27 Cyanophyta species, 45 Chlorophyta
species, 9 Bacillariophyta species, 9 Euglenophyta species, 2 Cryptophyta species and 4 Pyrrophyta species. Many of the 10
dominant species belonged to the Cyanophyta, including Spirulina sp., Raphidiopsis curvata, Oscillatoria tenuis,

pseudoanabaena sp. and Microcystis aeruginosa. There were 30 common species, which belonged to Chlorophyta,
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Bacillariophyta, Euglenophyta and Cryptophyta and 59 species that were less common. The dominant and common species were
those that were adapted to the eutrophic aquatic environment. There were 29 species of Protozoa identified, which included 26
Ciliohora species and 3 Sarcodina species. The dominant species were Coleps hirtus.,Prorodon ovum and Strombidium spiralis
with most of them being algivores, while the common species were Cyclidium sp. , Didinium balbianitnanum, Lagynophrya
acuminate s Tintinnopsis cylindrata and Vorticella sp. There were 27 less common species. The aquatic environment of the
L. vannamai desalination culture water was exceedingly eutrophic during the mid and post-rearing period, which resulted in a
simpler community structure of phytoplankton and protozoa. The biodiversity and species numbers of microplankton in the
ponds increased with increased rearing time. Succession of the microplankton community and subrogation of the dominant
species were rapid in the pre-rearing period. Biodiversity index averages of the phytoplankton were 1. 95~ 2. 60, dominance
indexes were 0. 09~0. 23 and biodiversity index averages of the protozoa were 1. 01~1. 67.

Key words : Litopenaeus vannamai. ; desalination culture ponds; microplankton; community structure; biodiversity
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Table 1 Composition of phytoplankton species in L. vannamai desalination culture ponds

1

Species Abundance Species Abundance
Cyanophyta Chodatella wratislaiensis +
Spirulina. sp. +++ Ch. quadriseta +

S. maxima ++ Chlorogonium elonjatum ++
S. platensis + Ankistrodesmus acicularis ++
Merismopedia. tenuissima ++ Sphaerocystis schroeteri ++
M. glauca ++ Echinosphaerilla limnetica +
Pseudoanabaena sp. ++ Westellopsis linearis +
Pseudoanabaena sps. ++ Qocystis borgei +
Pseudoanabaena sps. +4++ O. lacustris +
Pseudoanabaena spy. ++ O. solitaria -+
Raphidiopsis curvata +++ Treubaria crassispina +
R. sinensia ++ T. triappendiculata +
Dactylococcopsis. acicularis +++ P. sturmii +
D. irregularis ++ Pediastrum biradiatum +
Oscillatoria tenuis +++ P. simplex +
O. princeps ++ P. duplex +
Chroococcus minor ++ P . tetras +
Anabaena oscillarioides ++ P. boryanum +
A. circinlis + Selenastrum minutum +
A. spiroides + Tetrastrum hastiferum +
Anabaenopsis elenkinii ++ T. staurogeniaeforme +
A. arnoldii + Tetrasporidium javanicum +
Microcystis aeruginosa +++ Bacillariophyta
M. flosaquae ++ Cyclotella meneghiniana “++
Myzxosarcina burmensis ++ Cyclotella sp. +++
Synechocystis sp. + Navicula sp. +++
Chlorophyta Nitzschia closterium ++
Scenedesmu quadricuada ++ Nitzschia palea ++
Sc. dimorphus —++ Pinnularia sp. +
Sc. bijuga + Cymbella sp. +
Sc. obliquus ++ Surirella sp. +
Sc. acuminatus ++ Melosira sp. +
Sc. carinatus —+ Euglenophyta
Sc. armatus -+ Euglena virdis ++
Sc. subspicatus + E. acus +
Chlamydomonas globosa ++ E. caudata +
C. simplex + E. clavata +
Polytoma uvella + E. interupta +
Cosmarium circulare + E. gasterosteus +
Cosmarium. sp. + Phacus agilis +
Coelastrum microporum + Ph. pyrum +
Golenkinia radiata + Trachelomonas oblonja +
Tetraedron regulare + Cryptophyta
T.. minimum + Cryptomonas ovata ++
T. tumidulum + C. erosa +++
Schroederia spiralis ++ Pyrrophyta
Actinastrum Hantzschii + Gymnodinium aeruginosum +
Crucigenia quadrata ++ G. eucyaneum +
Westella botryoides + G. gymnodinium +
Chlorella vulgaris ++ Ceratium hirundinella +

*

+

Rare species, + +

Common species, + + +

Dominant species
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Table 2 The diversity index of phytoplankton communities in the L. vannamai desalination culture ponds

H' D

Sampling time 1 2 3 4 5 1 2 3 4 5
Pond 1 Pond 2 Pond 3 Pond 4 Pond 5 Pond 1 Pond 2 Pond 3 Pond 4 Pond 5
08-15 Aug. 15 2. 7883 2.5961 1. 6694 1. 9635 1.5982 0.0772 0.0917 0.3217 0.2263 0. 3495
08-22 Aug. 22 1. 5483 2.5533 1. 7598 1. 9403 1.6752 0. 3814 0.0932 0. 3078 0.2383 0. 2284
09-01 Sept. 1 2.7668 2.5582 2.1274 2.2543 1. 8881 0.0913 0.0941 0.1774 0.1669 0.2025
09-07 Sept. 7 2. 3867 2.7341 1. 9992 2.1070 1. 4643 0.1786 0.0767 0.2171 0. 2000 0. 3988
09-18 Sept. 18 2. 5758 2.4031 2. 2555 2.1661 2. 3580 0.1135 0.1115 0. 1891 0.2001 0.1304
09-24 Sept. 24 2. 7445 2.5652 2.6031 2.3516 2.5109 0.1033 0. 0888 0.1298 0.1910 0.1113
10-08 Oct. 8 2. 4028 2. 8210 2.6662 2. 3608 2.1378 0.1418 0.0767 0.1157 0.1651 0.2138
Average 2. 4590 2. 6044 2. 1544 2.1634 1. 948 0.1553 0. 0904 0.2084 0.1982 0.2335
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Table 3 Protozoan species composition in the L. varnamai desalination culture ponds
Ponds
ones . 1 Pond 1 2 Pond 2 Pond 3 4 Pond 4 Pond 5
Protozoan species
Sarcodina
Acanthocystis aculeata + +
D. corona +
Difflugia avellana + + + +
Ciliohora
Amphileptus sp. + +
Amphileptus meleagris + +
(| Aspidisca costata + + +
Bursaria sp. + + +
Cinctochilum margaritaceum + + + +
Chlamydononus sp. -+
Coleps notunta af +
C. hirtus + b + + +
Cyclidium glaucoma + +
C. sp. + + + + +
Didinium nasutum +
D. balbianitnanum + + + + +
Euplotes raresta +
Hastatella radians + + + +
Lagynophrya acuminate + + + + +
Mesodinium pulex + +
Ouxytricha saprobia +
Paramecium caudatum + + +
Prorodon ovum + + + + +
Strombidium viride + + + +
S. spiralis + + -+ + +
Strobilidium velox + +
Tintinndium ephemeridum + + + +
Tintinnopsis cylindrata + + + + +
Tintinnopsis wang + +
Vorticella sp. + + + + +

+ Appearance
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Table 4 Sorts and diversity index of Protozoan community in the L. vannamai desalination culture ponds

Ponds
1 2 3 4 5
Protozoan species No. and I7' Pond 1 Pond 2 Pond 3 Pond 4 Pond 5
Sarcodina 1 1 3 2 0
Ciliohora 22 15 18 15 13
Protozoa species No. 23 16 21 17 13
H' 1.53 1.42 1. 31 1. 67 1.01
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