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The present study focused on the comparison of growth performance of three species of live 

feed (microalgae) in a fixed nutrient medium in indoor culture condition. The study was 

conducted at the hatchery complex of Bangladesh Fisheries Research Institute, Brackishwater 

Station, Paikgacha, Khulna. The order of growth pattern obtained for three microalgae were 

Tetraselmis sp.>Nannochlorum sp.>Nannochloropsis sp. In the three consecutive trials, highest 

average growth 3.47×106 ± 0.8×106, 5.08×106 ± 0.9×106 and 6.91×106 ± 1.0×106 (cells/ml) 

(Mean± SEM) were observed for Nannochloropsis sp., Nannochlorum sp. and Tetraselmis sp. 

respectively. Indoor culture condition is therefore, advantageous for Tetraselmis culture in 

comparison to the other studied species.  
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INTRODUCTION 

 

Microalgae are microscopic unicellular 

phytoplankton having less than 10μm size. These 

floating planktons has got immense value as an 

aquaculture live feed because these are the 

predominant component of first tropic level in the 

aquatic food chain. Live feed is the basic food 

source and nutrient security for successful seed 

production of any commercially important 

aquaculture species of fishes, mollusks and 

crustaceans. They are the basic food items in early 

stages (larval stage) of life cycle due to small 

sizes, easy digestions and enriched in nutrients and 

so, brackishwater and marine hatcheries rely upon 

these as the main source of feeds for larvae of the 

target species being cultured. Most micro algae 

(live food) are rich sources of essential fatty acids; 

vitamins such as B12, B6, B1, biotin, riboflavin, 

nicotinic acid, pantothenate, C, E and A; 

chlorophyll „a‟ &„b‟ and carotenoids and these 

plankton plays a vital role in aquaculture to meet 

the nutritional requirements of the larvae as well 

as for bio-encapsulation  (Madhu and Madhu, 

2009). Tetraselmisand Nannochloropsis sp. 

contains high amounts of Omega 3 Fatty Acids 

(Chew et al., 2018). Protein in microalgae is 

considered to be of good quality with amino acid 

profiles comparable to those of other reference 

food proteins (Gallardo et al., 2002). Micro algae 

together with bacteria have an important role in 

oxygen balance and water purification in fish 

culture system (Madhu and Madhu, 2009). 

Microalgal use in the fish hatchery is known as the 

“green water technique” wherein microalgae are 

added directly to larval rearing tanks along with 

the zooplankton that serve as food for the larvae. 

Green water larviculture has been shown to 

increase larval quality of cultured fish species 

(Conceicao et al., 2010; Hemaiswarya et al., 2011; 

Sanchez et al., 2012). Live microalgae also inhibit 

bacterial growth (Mezriui et al., 1994) and this is 

an added advantage they have over artificial feeds 

such as microencapsulated feeds. Vibrio inhibitory 

activities of green algae Tetraselmis suecica has 

been reported in vitro (Regunathan and Wesley, 
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2004). As the production of microalgae is 

considered expensive (Walsh et al., 1987), several 

approaches have been attempted to replace 

microalgae in the hatchery with artificial diets but 

microalgae still cannot be replaced fully with other 

types of feed, such as microbound and other 

enrichment diets (Sanchez et al., 2012; Ma and 

Qin, 2012). The culture and production of 

adequate nutritive live food organisms is 

considered as the heart of the hatchery for 

sustainable seed production. Gradual shipment of 

aquaculture practice towards selected marine 

species from the freshwater finfish, particularly in 

coastal water is also demanding the assurance of 

high quality target species like, mullet (Mugil 

cephalus), parse fish (Chellon subviridis), mud 

crab (Scylla sp.) and shrimps.  Therefore scaling 

up of live feed culture and production has become 

a prime requirement for the last few years. On the 

other hand, the growth rate and the cell content of 

microalgae are highly dependent on the cultivation 

method and ultimately it plays a significant role in 

the productivity of microalgae Chew et al. 2018). 

So, Species specific culture method development 

for sustainable and cost effective production is a 

crying need today. The objective of the present 

study was to compare the growth performance of 

three species of live feed (microalgae) 

Nannochloropsis sp., Nannochlorum sp. and 

Tetraselmis sp. in a fixed nutrient medium in 

indoor culture condition. 

METHODOLOGY 

 

Study location and duration 

 

The research was conducted in the live feed 

laboratory of Bangladesh Fisheries Research 

Institute (BFRI), Brackishwater station, Paikgacha, 

Khulnafrom 1
st
 April 2017 to 30th September 

2018. A 15 days experiment was implemented in 

the hatchery complex of Brackishwater Station at 

Paikgacha, Khulna. The experiment was repeated 

for thrice. Performance of live feed was evaluated 

from the cell density. 

 

Experimental design and culture medium for 

live feed 

 

Three live feed microalgae (Nannochloropsis sp., 

Nannochlorum sp. and Tetraselmis sp.) species 

were cultured under indoor condition in order to 

compare their growth in F2 media. F2 media is a 

stock solution prepared by mixing the chemicals 

according to Guillard (1975). 0.5 ml/L of F2 media 

(Table 1) were added in 2L of filtered seawater 

(25-30 ppt) in the culture vessel. Light intensity 

was maintained from 1500 to 2000 Lux for 24 

hours with a constant temperature of 20-25 °C. 

Duration of culture was 15 days. Cultures of live 

feeds (microalgae) were performed under the 

experimental condition mentioned in Table 1. 

 

Table 1: Experimental design for culture of live feed (Microalgae). 

 
Treatment Replication Species Protocol Culture 

vessel 

Inoculum 

density/volume 

Media 

T1 3 Nannochloropsis sp.  

Indoor 

2 liter 

conical 

flask 

 

5-10% of culture 

volume 

F2 

medium T2 3 Nannochlorum sp. 

T3 3 Tetraselmis sp. 

F2 media = Total 5 ml of A, B, C. Where,  

A = [75 gm Sodium Nitrate+5 gm of Sodium Phosphate] 

B = [(180 gm Manganese Chloride + 22 gm Zinc Sulphate+10 gm Copper Sulphate+10 gm Cobalt Chloride+ 

6gmSodium Molybdate) = 1ml+4.36 gm EDTA+3.15 gm Ferric Chloride] 

C = [20gmThiamine Hydrochloride+100gmD-Biotine+100gm Cianocobalamine] 

 

Statistical Analysis 

 

Statistical analysis was performed with the 

Statistical Package for the Social Sciences (SPSS) 

v. 20.0 for windows (SPSS, SAS Institute Inc. 

Cary, USA). The data were analyzed to determine 

the descriptive statistics such as Mean, Standard 

Error of mean (SEM), Minimum &Maximum 

value and Ranges of variables. One way ANOVA 

was performed using 5% level of significance. 

Microsoft excel (2013) was used to plot graphs. 
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RESULTS AND DISCUSSION 

 

The microalgae species Nannochloropsis sp., 

Nannochlorum sp. and Tetraselmis sp. were 

cultured under indoor condition. . All the three 

species started cell division immediate after the 

inoculation and reached to the peak on 9th day of 

culture. The stationary phase was observed for 9-

14 days and then started to collapse. 

Nannochloropsis sp. showed a growth range 

1.33×10
6
 to 4.0×10

6
cells/ml (Figure 2) in 1

st
 trial. 

In 2
nd

 and 3
rd

 trial, this species showed a growth 

range 2.13×10
6
 to 4.23×10

6
cells/ml and 2.13×10

6
 

to 4.85 ×10
6
cells/ml, respectively. On the other 

hand, another observed species Nannochlorum sp. 

appeared at the growth range 3.33×10
6
 to 

7.33×10
6
cells/ml, 3.95×10

6
 to 6.95×10

6
cells/ml 

and 3.76×10
6
 to 6.9×10

6
cells/ml (Figure 3) in 1

st
, 

2
nd

 and 3
rd

 trial respectively. The 3
rd

 experimental 

species Tetraselmis sp. flourished and showed a 

growth range 5.28×10
6
 to 9×10

6
cells/ml, 5.75×10

6
 

to 8.85×10
6
cells/ml and 4.56×10

6
 to 

8.95×10
6
cells/ml (Figure 4) in 1

st
, 2

nd
 and 3

rd
 trial 

respectively. Lim (1991) reported that, the culture 

grew from 5.00 x 10
6
 cells/ ml to 6.70 x 10

7
 cells/ 

ml in six days, and to 2.13 x 10
8
 cells/ ml in 20 

days. 

 

All the microalgae species collapsed sharply at 

14th days of culture period. Growth performance 

of Tetraselmis sp.was highest in all trials in 

comparison to other two microalgae species 

(Figure 1, Table 2). From figure 1, it is also clearly 

noticeable that the order of growth performance of 

three microalgae were Tetraselmis 

sp.>Nannochlorum sp. >Nannochloropsis sp. The 

highest cell density found in Tetraselmis sp. 

ranged from 6.23×10
6 

± 1.4×10
6
cells/ml to 

6.91×10
6 

± 1.0×10
6
cells/ml. On the other hand, 

lowest cell density noticed in Nannochloropsis sp. 

fluctuated from 3.00×10
6
± 0.8×10

6 
cells/ml to 

3.47×10
6 

± 0.8×10
6
cells/ml. There found no 

significant difference among the species growth 

(cells/ml) in all the three trials (ANOVA, p>0.05). 

In a study conducted by Lee et al. (2011), the 

potential of 5 different marine microalgae species 

was researched by measuring the dry cell weight, 

specific growth rate, biomass productivity, oil 

content and fatty acid composition of the 

microalgae. Overall, Tetraselmis suecicas howed 

the most potential with rapid growth rate and 

nutrient uptake for biomass production. The reason 

why T. suecica is able to perform well in saltwater 

is due to the presence of Na + pumps and its 

highly adaptable osmoregulatory mechanism to 

cope with rapid and gradual changes in salinity 

over a wide range (Kumar et al, 2015). In 

laboratory condition, cell count 5.7 ± 0.40 

(cells/mlx 10
6
) was found in the species 

Nannochloropsis oculata which was less than the 

cell count found in outdoor condition (Kumar et al, 

2015). 308.0 ± 11.5 (cells/ml x 10
6
) cell count was 

found after 21 days at 30 ppt salinity and 25˚C in 

the species Nannochloropsis oculata (Cho et al., 

2007). Tetraselmis striata had a higher areal 

biomass productivity, specific growth in modified 

medium (Boopathy et al., 2020) which coincides 

with our findings that this species can be 

economically cultivated feasibly compared to the 

other two studied species in simple inorganic 

seawater media using industrial-grade chemicals. 

 

Table 2: Average Growth performance (cells/ml) (Mean± SEM) of studied species in three trial under 

indoor culture condition 

 
Number of Trial Nannochloropsis sp. (cells/ml) Nannochlorum sp.(cells/ml) Tetraselmis sp.(cells/ml) 

Trial 1 3.00×10
6
± 0.8×10

6
 5.00×10

6
± 1.2×10

6
 6.87×10

6
± 1.1×10

6
 

Trial 2 3.40×10
6
± 0.6×10

6
 5.01×10

6
± 1.0×10

6
 6.91×10

6
± 1.0×10

6
 

Trial 3 3.47×10
6
± 0.8×10

6
 5.08×10

6
± 0.9×10

6
 6.23×10

6
± 1.4×10

6
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Figure 1: Comparison of the Average Growth performance of three microalgae species in three trial under 

indoor culture condition.Bars (Mean± SEM) with similar letters illustrated no significant difference 

(ANOVA, p>0.05). 

 

 
 

Figure 2: Microscopic view of Nannochloropsis 

sp. in 2 L conical flask 

 

 
 

Figure 3: Microscopic view of Nannochlorum sp. 

in 2 L conical flask 

 

 
 

Figure 4: Microscopic view of Tetraselmis sp. in 

2 L conical flask 

 

CONCLUSION 

 

Microalgae remain an important component of the 

aquaculture production chain, particularly for 

hatchery white shrimp feed, despite expensive 

culture installation and high production cost. From 

this experiment, it can be concluded that the 

feasibility of achieving better production of 

Tetraselmis sp. in indoor condition is 

comparatively higher (6.91×10
6 

± 1.0×10
6
cells/ml) 

than the other two studied species of microalgae. 

Further research should be conducted using 

another experimental setup with different 

environmental parameters & culture condition to 

obtain the highest production feasibility of another 
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two species. More research on other potential 

microalgal strains is recommended. This is mainly 

driven by the concern over sustainability and 

productivity of local farms. 
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