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Abstract:  Phytoplankton comprises the base of the food chain in the marine environment. It 

is an indispensable food source in the commercial rearing of many cultivable species. In the 

present study culture of algae carried out in Indoor culture system. During culture of 

microalgae environmental parameters like light and temperature was alter for every two days. 

After observation against temperature changes from 20
0
C to 35

0
C, maximum growth was at 

26
0
C and 27

0
C i.e. 5.9 million cells/ml and 6.67 million cells/ml. The cell growth is minimum 

at 20
0
C and 35

0
C in all the containers-small flask, big flasks and carboys (R

2
=0.727; 

P<0.0001; R
2
=0.697; P<0.0001; R

2
=0.794;P<0.0001) respectively. Similarly light is adjusted 

from 500 to 5000 lux maximum cell density was observed at 2000 lux as 5.7 million cells/ml, 

6.29 million cells/ml, 5.57 million cells/ml in all the containers-small flask, big flasks and 

carboys (R
2
= 0.587; P<0.0003; R

2
= 0.606; P<0.0003; R

2
=0.704; P<0.0003) respectively. 

These results in the formation of peak which indicates that maximum growth has been 

observed up to 6.29 million cells/ml at optimum light intensity which is 2000 lux, minimum 

growth was observed at 500 lux and 5000 lux. 
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Introduction 

Microalgae are the primary producers and 

acts as precursors for any aquatic food chain 

and maintain in the flow of energy from one 

stage to other (Gopinathan, 2009). According 

to Gopinathan (1996) hatchery success of the 

oysters species, crustacean species sea 

cucumbers species and fish species majorly 

depends on the suitable microalgae. While 

choosing the microalgae as feed for any 

hatchery practices the parameters like size, 

environmental conditions and nutritional 

profile of algae taken into consideration 

(Helm et al., 2004).  

 

Culture of microalgal species is cost 

effective technology and one of the 

promising aspects of the hatchery operations. 

To produce one dry kilogram of microalgal 

biomass the estimated cost of feed ranges 

from $ 100 to $ 400 (Wikfors, 2000). 

Research on mircroalgal cultivation and 

biomass of the commercial products has 

gained much importance in the field 

aquaculture from last 5-6 decades with 

reference to larval feed as one of the target 

point (Spolaore et al., 2006; Cardozo et al., 

2007; Eriksen, 2008; Satoh et al., 2013). 

Hence in this study we emphasized the 

environmental conditions like temperature 
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and light on algal growth in indore culture system of L. vannamei hatchery.   

 

Material and Methods 

 
Figure 1. Study area map 

 

The present research work was carried out in 

the Marine Living Resources Department, 

Andhra University, Visakhapatnam (170 43. 

0.25 N; 830 19.0.43 E) and facilities at 

Ananya shrimp hatchery, Visakhapatnam 

(170 49.867 N; 830 24.928 E) for conducting 

experiments on commercial scale during the 

year 2013-2015 (Figure 1). 

Micro algal culture 

For studies on live feed culture, experiments 

were conducted on algae culture. The algal 

culture was examined in three different 

flasks like small flask, big flask and carboys. 

The culture water was enriched with medium 

as described by (Guillard, 1975-Guillard's 

F/2 medium) for indoor culture. During the 

experimentation the treated water used for 

the algal cell density estimation was 

subjected to autoclave sterilization to 

minimize the algal cells damage and 

contamination. 

For studies on effect of temperature on algal 

growth, different temperature ranges from 

20-35 
0
C was maintained. Similarly effect of 

light on algal growth different light intensity 

ranged from 500-5000 lux was maintained 

and the intensity of light was measured using 

lux meter. Daily all the algal samples were 

observed under the microscope and only 

good quality algae in active dividing state 

were allowed for further culture and larval 

feeding. Algal cell density regularly was 

estimated by using a haemocytometer. 

 

Results and Discussion 

Temperature effect  on algal growth 

Phytoplankton comprises the base of the 

food chain in the marine environment. It is 

an indispensable food source in the 

commercial rearing of many cultivable 

species. In the present study culture of algae 

carried out in Indoor culture system. 

During culture of micro algae environmental 

parameters like light and temperature was 

alter for every two days. After observation 

against temperature changes from 20
0
C to 

35
0
C, maximum growth was at 26

0
C and 

27
0
C i.e. 5.9 million cells/ml and 6.67 

million cells/ml. The cell growth is minimum 

at 20
0
C and 35

0
C in all the containers small 

flask, big flasks and carboys (R
2
=0.727; 

P<0.0001; R
2
=0.697; P<0.0001; R

2
=0.794; 

P<0.0001) respectively. The results were 

shown in Figures 2, 3 and 4. 

 

 



  

 
       International Journal of  

Recent Innovations in Academic Research 
    

 

www.ijriar.com  Page | 25  
 

 
 

Figure 2.  Algal growth in small flask at different temperatures 

 

 
 

Figure 3. Algal growth in big flask at different temperatures 

 
Figure 4. Algal growth in carboys at different temperatures 

 

Microalgae growth response towards 

different temperatures were compared by 

Ukeles (1976) and he suggested that the 

optimum temperature suitable for growth is 

differ from species to species and also 

depends on the prevailing  environmental 
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conditions to some extent. In the present 

study attention was paid on to environmental 

parameters such as temperature, light and 

nutritional supplements to the algal culture 

on their cell counts and multiplication.  

Generally the optimal temperature required 

for the phytoplankton culture ranged 

between 20 to 24
0
C. Commonly culturing 

species of microalgae can tolerate the 

temperatures in between 16 to 27
0
C. When 

temperature below 16
0
C the growth of the 

microalgae reduced and if it will reach more 

than 30 
0
C leads to cell damage and 

sometimes lethal for major number of 

species Temperature will influence not only 

on cell count of algae but also the percentage 

of nutritional content i.e. decreased at low 

temperatures. 

Effect of light on algal growth 

Similarly light is adjusted from 500 to 5000 

lux maximum cell density is observed at 

2000 lux in all the containers as 5.7 million 

cells/ml, 6.29 million cells/ml, 5.57 million 

cells/ml in all the containers small flask, big 

flasks and carboys (R
2
= 0.587; P<0.0003; 

R
2
= 0.606; P<0.0003; R²= 0.704; P<0.0003) 

respectively. These results in the formation 

of peak which indicates that maximum 

growth has been observed up to 6.29 million 

cells/ml at  optimum light intensity which is 

2000 lux, minimum growth is observed at 

500 lux and 5000 lux (Figures, 5, 6 and 7). 

 

 

Figure 5. Algal growth in small flask at different light intensity 

 

 

Figure 6. Algal growth in big flask at different light intensity 
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Figure 7. Algal growth in carboys at different light intensity 

Another important aspect of the present 

study is effect of light on algal growth for 

these experiments were conducted on algae 

Chaetoceros species at indoor system. 

Growth was evaluated at different intensities 

of light; it has been observed that the 

optimum growth was recorded at 2000lux. 

The results of present study on algal growth 

was well in agreement with those studies 

were conducted by Raj Kumar and Babu 

(2015).  

Light is considered as one of the prominent 

factor that drive the photosynthesis process 

by converting nutrients into algal biomass. 

Depth of the culture in culture flasks and 

density of algal cells are the factors which 

influence the usage of light during 

experimentation time (Richmond et al., 

1980). Escobal (1983) recommended light 

intensity for optimal microalgae 

photosynthesis process ranged between 2, 

500 to 5, 000 lux with maximum of 10, 000 

lux.  For stock culture of Thalassiosira 

pseudonana the recommended light intensity 

ranged between 3, 500 to 4, 500 by 

(Guillard, 1975). 
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