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Abstract 

Generally, the outdoor open ponds are used to produce Algae. It requires effective pond management to obtain high 

productivity and high quality. The ultimate commercial success in production of algae depends on managing the large 

volumes of cultures which are subjected to possible contaminations by planktons and bacteria.  In order to have the cultures 

at log phase of growth, several factors to be optimized which include agitation, pond depth, dosing of nutrients and supply of 

carbon di oxide. Since the nutrient inputs into the culture contributes significantly to reduce the production cost. It has to be 

monitored to assure reproducible yields without loading of extra nutrients. However, cultures are closely monitored daily 

and all the inputs are checked carefully to avoid major problems. 
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Introduction 

Commercial production of algae is mainly dominating 

the industries like food supplement, biofuel and biofeed. 

More companies around the world are interested to sign the 

new biotechnology venture for developing algae products. 

Engineers and Chemists are both playing major role in 

algae production, to raise the performance of the algae 

products and to get more benefits from algae. The 

challenges are faced mostly by chemical people in algae 

production than the engineering one. The closed pond 

systems like photo bio reactors are recommended by the 

researchers to obtain higher yield and also to reduce the 

resource.    

Mass cultivation  

Ponds should be designed so that water running off 

the landscape does not run into them. There are five major 

steps to be followed to ensure qualified production of algae. 

They are pond management, growth monitoring, harvesting 

and washing, drying and sterilizing and packaging.  

Pond management 

Efficiently managing the pond played a vital role to 

improve the mass cultivation of algae. Inadequacy in pond 

management will complicate the filters and equipments, 

suffocate the plants ie., algae and sometimes ruin the 

production. The following details are recorded regularly 

and frequently to maintain the algae production. 

a) Temperature  

b) Rainfall  

c) Evaporation loss  

d) Proper agitation. The details are further used for 

measuring external contamination of the algae. 

Growth monitoring 

Monitoring the growth of algae is a relatively simple 

task in a controlled laboratory environment and a 
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spectrophotometer. The following things should be 

monitored properly in growing stage of algae. 

a) pH 

b) OD 

c) Microscopy 

d) Chemical composition 

The chemical composition of algae can be used to 

assess the status of the water bodies such as phosphorus 

and nitrogen. TN: TP ratios are widely used to infer which 

nutrient regulates algal growth. The measurements of TP 

and TN per unit volume reflect the amount of algae in the 

environment. 

Harvesting and washing 

  During the harvesting process the water is recycled 

into the growth system. There are many techniques for 

harvesting algae like filtration, screening, sedimentation, 

flotation and centrifugation. Despite there may be many 

harvesting techniques, the harvesting process should be 

scheduled properly and the maximum effort should be 

taken to clean the algae carefully to promote the algae as a 

food supplement. 

Drying, Sterilizing and Packaging   

 Utilizing the harvested and concentrated algal 

biomass, the water content should be less than 7%. In 

addition, the algae slurry must be processed quickly. 

Otherwise it is spoiled or contaminated very soon in hot 

climate. The selection of the drying method will depend on 

the specific algae species. Sterilized material is then packed 

in air tight containers or polythene bags. 

Vital requirements 

Light algae cultivation is photosynthetic process 

which converts carbon dioxide into glucose using the 

energy from light and water. As light is the source of 

energy for this process the intensity, spectral quality and 

photoperiod need to be considered. Light intensity plays an 

important role and an average requirement is between 

3,000 lux and 5000 lux. The pH range for most cultured 

algal species is between 9 and 11, with the optimum range 

being 9.5 to 10.5. pH increases is preliminary identification 

of culture growth and it has to be monitored closely.  The 

pH levels can be adjusted with the help of carbon di oxide 

or mild acids. Aeration and mixing agitation is also the 

main criteria for getting higher yield. Agitation will be 

provided in both end and it will run continuously. It is 

necessary to avoid sedimentation of the algae and to ensure 

that all cells of the population are equally exposed to the 

light and nutrients. 

Temperature: The optimal temperature for algae 

cultures is generally between 26 and 32°C, although this 

may vary with the composition of the culture medium, 

species and the strain cultured. Most commonly cultured 

species of microalgae tolerate temperatures between 27 and 

30°C. Temperatures lower than 16°C will slow down the 

growth, whereas those higher than 35°C are lethal for a 

number of species. The best growing conditions for most 

algae species is at a salinity level that is slightly lower than 

that of their native habitat, which is obtained by diluting 

sea water with tap water. Salinities of 20-24 g.l-1 have been 

found to be optimal. 

Construction of ponds 

There are two types of pond constructions. They 

are:  

  1. Race way ponds with cement and building materials. 

  2. Raceway ponds with HDPE sheets.  

The second type of construction is better than the 

first one, when compare the construction cost and the time 

taken to construct the pond. There may be advantages and 

disadvantages in each type. The recommended size of the 
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pond is 1:4 ratio and ideal size is 10 M X 50 M.  The 

maximum depth of the pond will be 45 Cm and culture 

depth will be in between 15 and 18 Cm. For our trials we 

have carried out spirulina production in each 10 sq.m (PVC 

and Cement) and the observations are depicted in Fig. 1. 

Fig. 1. (a) Cement Pond       (b) PVC Pond 

 

 

 

 

 

 

 

 

 

 

 

In various ways a pond may be constructed. The 

construction techniques and methods can be analyzed by 

taking the yield and construction cost. The comparative 

analysis of cement pond vs. PVC pond is given in table 1. 

The measured values of the growth rate of culture are 

compared in the Table 2. Since the OD and PH level is high 

in the PVC pond, we can very well conclude that the PVC 

pond is better than the cemented ponds as depicted (Fig. 2). 

Nutrient charging 

The major nutrients are carbon, Nitrgen, Phosphorus, 

potassium and micronutrients. Both carbon dioxide and 

sodium-bi-carbonate is used as a carbon source and 

commercial NPK fertilizer is used for other major nutrients 

(NPK). A5 and B6 ediums are added for micro nutrients.  

Charging of inputs based on lab report and productivity.  

The preferred time for charging inputs to the pond is 

between 9.00 am to 11.00 am when the photosynthesis 

process. 

Table 1. Comparative analysis of 2 types of ponds 

Details Cement 

Pond 

PVC Pond 

Cost (construction)in Rs. 4000.00 1000.00 

Area in sq.mtr 10 10 

Culture qty in Ltr 1700 1700 

Avg.Production in Kg (Dry 

basis) 

2.5 3.0 

Yield (gm/sq.mtr/day) 8.1 10.0 

Agitation  Manual Manual 

Avg. Production cost in 

Rs.(Dry basis)/kg 

200.00 200.00 

Evaporation loss in ltr/day 

(average) 

50 60 

 

Table 2. Comparison of growth rate of culture 

 Optical density pH 

Days 

Pond A 

(Cement) 

Pond B 

(PVC) Pond A Pond B 

1 0.30 0.30 9.40 9.40 

2 0.35 0.36 9.55 9.60 

3 0.41 0.44 9.68 9.75 

4 0.48 0.52 9.82 9.85 

5 0.52 0.60 9.90 9.98 

6 0.59 0.69 10.10 10.15 

7 0.67 0.76 10.25 10.28 

Contamination 

Algal cultures might be contaminated with 

heterotrophic bacteria even when grown autotrophically in 

simple inorganic media. This is in view of the non-aseptic 

open conditions in which the cultivation is carried out.  

Periodical monitoring of microbial contamination is very 

important in maintaining quality and healthy algal biomass. 

Due to high alkalinity the microbial load is NMT 2000 

cfu/gm.  

Lab monitoring 

Monitoring is the key role of algae cultivation.  The 

pond samples should be tested regularly for pH, optical 

density, microscopy and nutrients level. The chemical 

charging or discharging is based on the lab report.   

 

a 

b 
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Conclusion 

It can be achieved the higher productivity by 

identifying suitable location, proper designing, strain 

selection and an effective monitoring. Earlier the average 

production was between 5.0 and 7.0 gm sq.m / day and 

now between 20 and 25 gm/sq. m / day, it is due to the 

enhancement of new technology and effective pond 

management.    
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