
Asia11 Fisheries Science 11(1998):193-201 
Asian Fisheries Society, Manila, Philippines 

https://doi.org/10.33997/j.afs.1998.11.3-4.002

Effect of Various Animal Manures on the 

Growth of a Freshwater Green Algae 

(Chlorella spp.) and Rotifer (Brachionus 

calycijlorus) 

T. DAHRIL', M. AHMAD 1 a�d S. IIZUKA2 

1 Fa.culty of Fisheries, University of Riau 

Jl. Pattimum No. 9, Pekanbaru, Riau, Indonesia 

2Graduate School of Marine Science and Engineering,

Nagasaki University, 1-14 Bunkyo Machi, Nagasaki 852, Japan 

Abstract 

The effects of chicken, duck, quail, buffalo and. horse manure on the growth of 
Chlorella spp. and Brachionus calyciflo.rus were investigated. While the effects vary con­
siderably, results indicated that all manures tested promote growth of Chlorella spp. The 
greatest growth with maximum density of 11 x 106 cells• mi-1 of Chlorella spp. was ob­
tained in treatment with chicken manure. The density of Chlorella spp. decreased two 
days after inoculation of B. calyciflorus. No direct promotive effect of animal manure on 
the growth of rotifer was observed. However, animal manure promoted the growth of 
Chlorella spp. which in turn enhanced the growth of B. calycifl.orus. Maximum density of 
B. calyciflorus was found under semi-continuous culture at 542 ind• ml-1, when treated 
with chicken manure. Best growth of Chlorella and B. calyciflorus occurred in treatment 
with chicken manure, which was probably related to its high nitrogen concentration.



Introduction 

The importance of fertilizers in pond production in modern fish culture is 

well established (Yusoff and McNabb 1989). However, in most tropical countries, 

suitable fertilization schemes (actual mixtures, quantity and application sched­
ules) have not been widely practiced. Animal manure is the most common fer­

tilizer used in fish culture in tropical countries such as Indonesia. It is applied 

as compost, liquid manure or in its fresh and untreated state. In China, the 

application of animal manure in all three forms is widely practiced (Yamada 

1983). 

Utilization of chicken and duck manure to enhance production in fish 

ponds has been well studied (Woynarovich 1980; Cruz and Shehadeh 1980; 

Wetcharagarun 1980; Turner et al. 1986; Bombeo et al. 1989; Green et al.

1989; Waichingsin 1989; Edirisinghe 1990; Schroeder et al. 1990). Various cul­

tivated food organisms are used for rearing fish larvae, par ticularly 

Brachionus spp. and Chlorella spp., which are commonly used in mass culture. 

Utilization of various types of manure for Chlorella production as a diet for 

rotifer is also well documented. In this study, we evaluated the effect of five 
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Fig. 6. Growth of B. calydflorus in semi-continuous culture with Chlorella spp. as food and 
various animal manures as fertilizer. 

was observed in chicken manure where the density reached 542 ind· mI-1 on 
the seventh day after inoculation. This was followed by duck (317 ind·mI-1), 
and quail (184 ind· mI-1), buffalo (133 ind· mJ-1) and horse manure (69 ind· ml· 
1). Statistical analysis indicated a significant different between the use of ani­
mal manures on the growth of Chlorella spp. and B. calyciflon,,s. 

The components of nitrogen and phosphorus in each treatment were ob­

served (Table 1). It was evident that the concentration of nitrogen was high in 

chicken, quail and horse manure while the concentration of phosphorus was 

high in duck and buffalo manure. 

Discussion 

Inorganic nutrients are one of the major factors that influence the growth 
and production of phytoplankton in a pond. Taiganides (1978) reported that 

animal manure contains all of the major inorganic nutrient components 

(N,P,K). Trace elements such as Ca, Cu, Zn, Fe and Mg are also found in 
animal manures. As much as 72 to 79% N, 61 to 78% P and 82 to 92% K are 

recovered from animal excreta. 

Nitrogen and phosphorus are the two main nutrients that influence phy­

toplankton growth (Finenko and Akinina 1974; Fabregas et al. 1986). There­

fore, the high concentration of nitrogen and phosphorus in a culture medium, 
especially in chicken manure, promoted the rapid growth of Chlorella spp. As 

Clilorella is an important live food for rotifers (Hirayama et al. 1989), adding 

rotifers to a Chlorella spp. culture effectively reduced the population density of 

the latter (Fig. 3). Hirayama and Ogawa (1972) reported that the ingestion rate 

of rotifer with empty guts was 200 cells·min· 1 ·ind: 1
• 

The population growth of rotifer mass culture depends not only on the 

quality of the food given but also on its density (Dahril 1989). Although B.

calyciflon,,s is capable of collecting and ingesting bacteria such as Aerobacter 
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