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Abstract 

 
We studied the zooplankton community structure in a set of 2 small shallow ponds in integrated fish and duck 

production system in Bié province, Angola. The objective was to evaluate quality of natural food resources for 

farmed fish. We present the results in the percentage of the occurrence of respective groups or species. Dominant 
component of the zooplankton was small cladoceran Moina macrocopa that represents 95% resp. 93% of all 

sampled specimens. Other identified species of cladocerans were Ceriodaphnia setosa and Chydorus sphaericus. 

Rotifers were represented by species Brachionus falcatus and Asplanchna priodonta. Copepods were not classified. 
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INTRODUCTION 
 
The plankton community is composed of phytoplankton 
(primary producers) and zooplankton (secondary 
producers). The phytoplankton presents biological 
wealth of the water body and form the base of food 
chain in ponds (Pokorný et al., 2005). Zooplankton is a 
principal component of food for omnivorous fish that 
are usually farmed in extensive aquaculture (Brummett, 
Noble, 1995). Primary production in such systems 
ensures through secondary production the growth of 
fish. The abundance and composition of the 
zooplankton depends on actual state of the water body 
and is linked to other limnological characteristics 
(Devetter. Se�a, 2000). Anyhow the knowledge of 
composition and abundance is important characteristic 
that should be taken in account in calculation regarding 
fertilizing, stocking density and in general pond 
management. The zooplankton is commonly divided to 
following groups Rotifers (Rotatoria), Cladocerans 
(Cladocera) and Copepods (Copepoda). Composition of 
zooplankton is in close relation to farmed fish and the 
presence of suitable zooplankton species is essential for 
successful farming. 
The presented study is focused on composition of 
zooplankton and its evaluation for its suitability as food 
source for Tilapia monoculture within integrated fish 
and duck production system in Bié province, Angola. 
 
 

MATERIALS AND METHODS  
 
Study site 
 
The locality is situated in the province Bié in central 
Angolan plateau in the altitude of 1 586 m.a.s.l. GPS: 
S 12°36.289’ E 17°04.139’. Ponds are 8 m wide and 
12 m long with the average depth of 1.5 m. The plank-

ton was collected in two ponds. In each pond are kept 
15 ducks that are housed in the closed vicinity of ponds 
and to which they have permanent access. Due to very 
low concentration of nutrition in the waters of Bié 
Province ponds are fertilized regularly once per week 
with fermented organic material with quantity of 
approx. 1.5 kg per pond. Each pond is stocked by fish in 
density of approx. 30 specimens of local Redbreast 
tilapia (Tilapia rendalli) of individual weight from 5 to 
50 g. 
 
Sampling 
 
Samples were collected once in May and once in 
October 2007 from each pond by plankton net (mesh 
size 0.21 mm) according to Hrbá ek et al. (1972). 
Qualitative samples were obtained by 5 hauls of 
plankton net across each pond. Concentrated plankton 
were fixed in 70% ethanol and transported to laboratory 
and stored in the fridge for at least 4 months in 
temperature of 5°C. 
 
Analyses 
 
Identification was realised by usage of Sedgewick 
Rafter Counting Cell Slide with binocular microscope 
Olympus BX41 with 60 X–200 X magnification. 
Identification is based on following works: Šrámek-
Hušek (1953), Bartoš (1959), Šrámek-Hušek et al. 
(1962), Dussart et al. (1984), Dumont (1994), Ko!ínek 
(2005), P!ikril (2006). 
 
 

RESULTS AND DISCUSSION 
 
In both samples of zooplankton from May and from 
October 2007 dominate small cladoceran Moina 

macrocopa representing 95% and 93% of all zooplan-
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kton specimens, respectively. This species lives usually 
in small warm water bodies also in periodical waters 
with variable water level (puddles and small pools). 
Reproduction of M. macrocopa is polycyclic and it is 
usually found in high abundance. Within cladocerans 
can be M. macropoda considered as small species 
growing up to 1.4 mm. Geographical distribution of M. 

macrocopa is concentrated to tropics and subtropics 
(Smirnov, 1976; Petrusek, "erný, 2000). 
M. macrocopa is also utilized in fish farming for 
feeding of fish and its aquacultural production is also 
known (Tamaru et al., 2001). 
In both samples together with dominant M. macrocopa 
we found also small proportion of two other cladocerans 
Ceriodaphnia setosa and Chydorus sphaericus. Both of 
these species have no significant effect of fish food 
structure of zooplankton. 
Rotifers (Rotatoria) were represented by species 
Brachionus falcatus and Asplanchna priodonta. 
Representatives of the genus Brachionus have pan-
global distribution and presented determined species B. 
falcatus occurs mainly in eutrophic water bodies 
(Bartoš, 1959). Genus Asplanchna can be also classified 
as cosmopolitan with wide area of distribution. A. 

priodonta is predatory rotifer that is able to rich size of 
1.5 mm. The abundance of this species increased in 
October up to 5% of all specimens of zooplankton.  

Copepods (Cyclopidae) were recorded in marginal 
number and only in copepodite stage in May, however, 
their increased abundances and females with eggs were 
recorded In October. No nauplii occurred in both 
samples. Copepods were represented by families 
Cyclopidae and Diaptomidae with very low abundance 
with no significant effect of fish food structure of 
zooplankton. 
Larval stage of chironomids (Chironomidae, Diptera) 
was found in the sample from October. Although 
chironomids are typical representative of zoobenthos that 
is an important source of natural fish food (Pokorný et al., 
2005) their first developmental stages called larvulae 
have a dispersal role and usually swim in water column 
for a few days after hatching (Armitage at al., 1995).  
The crucial role as a source of food for zooplankton in 
two ponds of integrated fish and duck production was 
recognised by chlorococcal algae Scenedesmus 
quadricauda, which can be considered as important 
food despite spines on its body. Grazing deterrent 
depends on the relative size of the grazer and algae 
(Bergquist et al., 1985). 
Main component of fish food is small cladoceran Moina 
macrocopa that significantly dominate of whole 
plankton community. Besides low species diversity we 
considered present composition of zooplankton suitable 
for farming of Redbreast tilapia. 

 
Tab. 1: Species diversity of zooplankton – May 2007 

Group Species Relative abundance (%) Notes 
Cladocera Moina macrocopa 95  
 Ceriodaphnia setosa 2  
 Chydorus sphaericus <1  
Rotatoria Asplanchna priodonta 1  
 Brachionus falcatus 2  
Copepoda Cyclopidae sp. <1 Copepodite stages 

Phytoplankton was mainly represented by chlorococcal algae Scenedesmus quadricauda and cyanobacterium 
Gomphosphaeria noegeliana. 
 
 
Tab. 2: Species diversity of zooplankton – October 2007 

Group Species Relative abundance (%) Notes 
Cladocera Moina macrocopa 93  
Rotatoria Asplanchna priodonta 5  
 Brachionus falcatus 1  
Copepoda Cyclopidae sp. 1 Copepodite stages and 

females with eggs 
Insect Chironomidae <1 Larval stages 

Phytoplankton was mainly represented by cyanobacterium Microcystis sp. 
 
 

ACKNOWLEDGMENTS 
 
Presented study was supported by Official Development 
Cooperation Assistance of the Czech Republic 
specifically by the project “Poradenství v oblasti chovu 

ryb a dr#beže, Angola” No. MZe/B/2. Further support 
was realized within IRP FAPPZ, CZU MŠMT 
6046070901 and IRP IAPG AVOZ50450515. We thank 
to Jolanka for her kind review of our manuscript and for 
her helpful suggestions. 



AGRICULTURA TROPICA ET SUBTROPICA       VOL. 42 (4) 2009 

 
 
 

 199

REFERENCES 
 
ARMITAGE P.D., CRASTON P.S., PINDER L.C.V. (Eds.) 

(1995): The Chironomidae. Biology and Ecology of 
Non-biting Midges. Chapman & Hall, London. 

BARTOŠ E. (1959): Fauna "SR sv. 15 Ví!níci – Rota-
toria. "AV, Praha. 

BERGQUIST A.M., CARPENTER S.R., LATINO J.C. (1985): 
Shifts in phytoplankton size structure and community 
composition during grazing by contrasting zooplank-
ton assemblages. Limnology and Oceanography, 30: 
1037–1045. 

BRUMMETT R.E., NOBLE R. (1995): Aquaculture for 
African Small Holders. ICLARM – The World Fish 
Center, Penang, Malaysia (Reprint 2001), pp. 1–69  

DEVETTER M., SE$A J. (2000): Stanovištní preference 
zooplanktonu na podélném transektu údolních nádrží. 
XII. konference "LS a SLS 18.–22. 9. 2000, Kouty 
nad Desnou, pp. 107–110. 

DUMONT H.J. (1994): On the Diversity of the Cladocera 
in the Tropics. Hydrobiologia, 272: 27–38. 

DUSSART B.H., FERNANDO C.H., MATSUMURA-TUNDIS 

T., SHIEL R.J. (1984): A review of systematics, distri-
bution and ecology of tropical freshwater zooplank-
ton. Hydrobiolgia, 113: 77–91. 

HRBÁ"EK J. A KOL. (1972): Limnologické metody. SPN, 
Praha. 

KO%ÍNEK V. (2005): Dichotomický klí  perloo ek (Cla-
docera) "eské republiky. Available at  
www.upb.cas.cz, pp. 1–38.  

PETRUSEK A., "ERNÝ M. (2000): Genetická variabilita 
metapopulací rodu Moina (Crustacea: Anomopoda). 
XII. konference "LS a SLS 18.–22. 9. 2000, Kouty 
nad Desnou, pp. 24–24.  

POKORNÝ J., P%IKRYL I., FAINA R., KANSIIME F., 
KAGGWA R.C., KIPKEMBOI J., KITAKA N., DENNY P., 
BAILEY R., LAMTANE H.A., MGAYA Y.D. (2005): 
Will fish pond management principles from the 
temperate zone work in tropical Fingerponds. In: 
Vymazal J.: Natural and Constructed Wetlands: 
Nutrients, Metals and Management, pp. 382–399. 
Backhuys Publishers, Leiden, The Netherlands. 

P%IKRYL I. (2006): Rámcový klí  planktonních a v plank-
tonu nalézaných fixovaných ví!ník# pro území "R. 
Available at www.upb.cas.cz, pp. 1–16. 

SMIRNOV N.N. (1976): Macrothricidae and Moinidae of 
the World fauna. Nauka, Leningrad.  

ŠRÁMEK-HUŠEK R. (1953): Naši klanonožci. "AV, Pra-
ha. 

ŠRÁMEK-HUŠEK R., STRAŠKRABA M., BRTEK J. (1962): 
Fauna "SSR. Sv. 16: Lupenonožci – Branchiopoda. 
"AV, Praha. 

TAMARU C.S., AKO H., ASANO L., MCGOVERN-HOP-
KINS K. (2001): Growth and enrichment of Moina for 
use in freshwater ornamental fish culture. In: 7th 
International Aquarium Fish and Accessories 
Exhibition and Conference AQUARAMA 2001, May 
31–June 3, 2001, Singapore. 

 
Received for publication on February 23,2009 

Accepted for publication on July 21, 2009 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Corresponding author: 

 

 !"#$Lukáš Kalous%$&'#(#  
Department of Zoology and Fisheries, Faculty of Agrobiology,  
Food and Natural Resources,  
Czech University of Life Sciences Prague,  
165 21 Praha 6 – Suchdol, Czech Republic 
e-mail: kalous@af.czu.cz 
 
 


