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Brief Communications

such as gill nets, cast nets and angling. Fisherwomen 
were involved in oyster collection and some of them 
were regular fish venders in the local market. They have 
informed that the daily earning for each family varies from 
these activities is only ` 200 to ` 500 which also varies 
seasonally. Family size of the participated beneficiaries 
range from 3 to 6.Majority of the beneficiaries have 
restocked the cages with Asian sea bass with varying 
stocking rates (700 to 2500 numbers per cage) with 
the financial assistance received from Department of 
Fisheries, Govt of Karnataka through blue revolution 
scheme during 2019–2020. The beneficiaries informed 
that the subsidy amount was limited up to `50000 per 
cage for seed stocking. Majority of the farmers have gone 
for partial harvesting of the fishes after attaining 700 
g to 1 kg size. Most of the farmers informed that the 
farming practice is profitable and are willing to continue 
the farming in future years. But few of the farmers are 
still expecting financial assistance from Government to 
continue the farming. The major issues reported by the 
beneficiaries doing farming in Kali estuarine area are 
unexpected release of freshwater from the Khadri Dam 
in the upper stretches of Kali river, drifting of cages in 
monsoon season, net damage due to drift wood and 
otters, fluctuating feed availability and the marketing 
issues related to the present COVID 19 pandemic situation.

Prospects and Challenges

Market demand for fresh fishes at Uttara Kannada and 
Goa region is an added advantage for expanding the cage 
farming activities. Routine and daily availability of low 

value fish bye-catch for the fisherfolk will help to meet 
the much needed fish feed resources for the farming 
activities. Farmers can adopt Capture based Aquaculture 
(CBA) practices by stocking the live fishes caught in their 
gear. Availability of seed and fluctuating seed price are 
major bottleneck for the expansion of open water cage 
culture. By setting up commercial hatchery and nursery 
rearing facilities in public private partnership may be 
a viable solution to mitigate this issue. Exploitation of 
the farmers by middlemen involved in fish seed supply 
also need to be checked. Continuous supply of feed 
and storage of feed are major issues since presently 
majority of the farmers use low value fish as feed for 
cage farming. Development of commercial pellet feed 
in adequate quantity is the only sustainable solution for 
solving this problem. Carrying capacity studies to find out 
the potentials for expanding the farming activities need 
to be carried out to make the open water cage farming 
a sustainable practice. Environmental impact assessment 
studies also need to be taken up along way. Issue related 
to farming registration/ licence for farming and leasing 
policy for long term farming practices need to be legalised. 
Policies for utilising the open water resources need to 
be looked into before expanding the farming practices. 
Strong market supply chain and minimum support price 
need to be developed for making the open water cage 
farming a lucrative venture. Systems for intimating the 
environmental calamities and adverse climatic disasters 
well in advance need to be developed to avoid total loss 
for the farmers. Policies for crop insurance and other 
benefits for the farmers are required to safe guard the 
produce of the open water cage farmers.

Microalgae are important in aquaculture as live feed 
and often the preferred food source, even if several 

alternatives like yeast and micro encapsulated feeds 
are available. Major genera of microalgae for larval 
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feeds include Chaetoceros, Thalassiosera, Tetraselmis, 
Isochrysis and Nannochloropsis. In “green water” feeding 
technique, microalgae are added as suspension and 
are grown simultaneously in tanks with fish larvae. 
The microalgae has several benefits such as positive 
effect on weight gain, improved resistance to disease 
and decreased nitrogen output into the environment. 
The mass culture of microalgae is a necessity for 
various mariculture operations in most hatcheries. 
However, the infrastructure requirements and the high 
costs involved for continuous production of the algal 
culture are major constraints. Recent developments 
reveal that fresh microalgae can be substituted with 
concentrated preserved algal mass for green water 
applications. Intensive cultivation for production of 
large quantities of microalgae biomass requires a 
proper harvesting technique. Flocculation as a method 
of microalgae harvest is comparatively more cost 
and energy efficient. Harvest by flocculation with pH 
adjustment for Chaetoceros calcitrans a small, fast-
growing marine diatom used widely in aquaculture 
industries for culture of several marine filter feeders 
was successfully tested.

Axenic cultures of Chaetoceros was used for the 
flocculation study. Microalgae were cultivated in 3L 
Hauffkin flask with Guillard F/2 as culture medium at 
salinity of 30 ppt, under continuous day and night 
illumination by white fluorescent (2500 lux average). 
Cells were harvested at late logrithmatic growth phase 
(after 5days) and flocculation experiments performed 
with the adjustment of pH (8.4 – 11.9) using 5N 
NaOH. The pH varied from for the present study. The 
experiment was done in 500 ml beaker and the base 
was mixed to the culture at higher rate (200 rpm) by 
agitation using magnetic bar stirrer, to allow for steady 
increase and homogeneity in pH. When the required 
pH was reached, mixing was slowed (50 rpm) to allow 
for settling under gravity. Flocculation efficiency was 
estimated by measuring the optical density of the aliquot 
of the medium collected after 4 hours of flocculation. 
The optical density of the aliquot was measured using 
UV spectrophotometer (Biotech Epoch 2) at wave 

length of 750nm. The flocculation efficiency (%) was 
calculated using the formula,

(1-B/A)*100, where A is the optical density of the initial 
culture medium and B is the optical density of the sample, 
both at 750 nm.

Cell viability test was done using Evan’s Blue stain 
with flocculated sample of 0.1ml diluted to 1ml and 
centrifuged for 5 minutes. The supernatant was discarded 
and 100 µl of 1% Evans blue stain was added to the 
pellet. The sample was incubated at normal temperature 
for 30 minutes after which pellets were washed and 
suspended in fresh filtered sea water. The cells were 
observed under the microscope (“Lynx” Lawrence & Mayo) 
and photographs taken. Broken cells appeared blue, 
as Evans Blue solution diffused into their protoplasm 
region and stained the cells blue.

Results indicated that when the pH was adjusted with 
5N NaOH, the flocculation efficiency showed significant 
increase from an initial pH of 8.4 to the induced pH of 
upto 10.2 and then, it was reduced at pH of 10.3 and 
subsequently, became stationary upto pH of 11.9. The 
flocculation efficiency increased from 23% (8.4 pH) to 
75% (10.2 pH). The sedimentation height also followed 
the same trend as that of flocculation efficiency. It varied 
from 0.035-0.053 mm / minute with the maximum 
recorded at pH of 11.9. The present study revealed that 
additional bases increased the precipitation and led to 
the formation of loose flocs. The Evans Blue staining 
confirmed that the cells are individually dispersed upto 
the induced pH of 10.2, without taking any stain, and 
hence the microalgal cells are intact with good viability 
and the culture can progress from the flocculated cells. 
In the cells flocculated with induced pH of 10.3 to 11.9, 
the cells were aggregated and the Evan’s blue solution 
diffused into their protoplasm region and stained 
the cells blue in colour. It is therefore concluded that 
induced pH of 10.2 is optimum with better flocculation 
efficiency and sedimentation height for the harvesting 
of Chaetoceros calcitrans and that the microalgal culture 
is able to progress from the flocculated cells.


