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(Dr. Jesu Arockiaraj, highly acclaimed Eminent Scientist with Stanford University World Ranking in Top 
2%. Has also received many Awards including Young Scientist Award by Government of India and 
Government of Tamilnadu)

Greetings!

In consonance with the aforesaid adage, it is of quintessential importance to ensure right strategies and resources in 
juxtaposition with Sustainable Aquaculture practices in the vast ocean of Aquaculture Operations! 

At FAITT, we are strongly committed to Sustainability, Quality, Safe and Environmental friendly practices and operations 
in our Aquaculture Ponds and Research Labs. In juxtaposition with this, FAITT endeavors’ to spread awareness and enrich 
cognizance on the various facets of Aquaculture through Workshops, Seminars, Publications, Special Events, etc.

InIn this issue, FAITT brings you well-curated, discerning and insightful articles in the Aquaculture trade and operations by 
eminent academics and research scientists. With a vibrant and growing Aquaculture industry, India is well poised to build 
a strong aquaculture industry for many decades to come.  

Rainbow Trout is a well adaptable species that grows fast and can easily be cultivated in captive environments. Rainbow 
Trout Fisheries is gaining a lot of traction in tropical countries and the US and we present you with an insight on the 
current trends on Rainbow Trout Fisheries in South India.

InIn Tamilnadu, Aquaculture insurance products launched on World Fisheries Day, November 2, for freshwater fish farming 
and shrimp farming by the Tamil Nadu Dr. J. Jayalalithaa Fisheries University, Nagapattinam. In August, Honourble 
Tamilnadu CM, Shri M K Stalin inaugurated various facilities constructed at a cost of Rs 43 crore on behalf of the State 
Fisheries and Fishermen Welfare Department

Finally, it is great to look forward for a robust year 2023 ahead,  as the scintillating year  2022 -   a  UN designated 
“ International Year of Artisanal Fisheries and Aquaculture” come to a close. 

Time to begin to change the future of Aquaculture now!

Regards,Regards,
Editors

- Canadian Philosopher 
Matshona Dhliwayo
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Carotenoids, which are dependent on diets and body 
conditions, are responsible for many yellow, orange and 
red hues in animals including fish and aquatic invertebrates 
The color of microalgae is influenced by the pigments 
which are a part of the cell’s photosynthetic system and 
naturally contain high-value compounds such as 
polyunsaturatedpolyunsaturated acids, fatty acids, chlorophylls, 
phycobiliproteins and carotenoids. Carotenoids showed 
better effects on skin pigmentation compared to 
xanthophylls. In aquaculture, carotenoids function in 
pigment development, antioxidants and vitamin 
enrichment, growth and reproduction improvement, 
cellular protection from photo-damage and health 
enhancement.enhancement. In ornamental fish industry, colouration is 
one of the product main attributes, as demonstrated by the 
effects of astaxanthin on the fish pigmentation. However, 
the effects on pigmentation could vary with the pigment 
sources. Diet supplementation with a photosynthetic 
bacterium did not significantly enhance the colouration of bacterium did not significantly enhance the colouration of 
the Japanese ornamental koi, Cyprinus carpio, compared 
to a blue-green alga, Spirulina platensis. Astaxanthin and 
canthaxanthin are responsible for the typical red colour in 
most fish and thus these two pigments are commonly used 
in the diet of farmed salmonids for pigmentation 
enhancement

MicroalgaeMicroalgae are frequently used in hatchery to enrich 
zooplankton such as copepods and Artemia as live-feeds, 
which could be used to increase growth and survival of fish 
and shrimp larvae. There were significant increases in 
protein, carbohydrate, ascorbic acid, and β-carotene in 
Artemia enriched with a green alga, Nannochloropsis 
oculata.oculata. Live feeds such as rotifers and microcrustaceans, 
like other aquatic consumers do not contain endogenous 
carotenoids, but can be enriched through their diets. 
Carotenoid astaxanthin and lutein was used to enrich 
live-feeds such rotifers and the population was more 
productive and had higher nutritional contents for healthy productive and had higher nutritional contents for healthy 
development of larval fish compared to rotifers without 
the carotenoid supplements.

Microalgal pigments are also effective in improving 
growth and health of many cultured organisms. Lim et al 
(2019a, b) demonstrated that dietary administration of 
astaxanthin improves feed utilization, growth 
performance,performance, survivaland healthof Asian seabass, Lates 
calcarifer. In addition, supplementary feeding with 
astaxanthin was also effective in reinforcing fish 
immunocompetence and disease resistance against Vibrio 
alginolyticus infection in sea bass (Lim et al. 2021). 
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Rainbow trout fisheries 
have flourished and 
expanded greatly in the 
Northern Himalayan 
regions and are available 
for commercial 
aquaculture.aquaculture. However 
they are neglected in the 
South Indian regions of 
Munnar, Ooty and 
Kodaikanal due to the 
absence of fisheries 
specialistsspecialists and because of 
the lack of knowledge on 
trout fisheries and are 
currently in an 
endangered state [3].
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Further in Himachal Pradesh, trout fisheries have 
significantlysignificantly contributed to the economic development 
of this state [5] and quality trout seeds are supplied to 
other north-eastern states such as Sikkim [6]. Trout 
farming has also flourished in the State of Arunachal 
Pradesh with hatcheries being established in this state. 
Adaptation of trout fisheries in the northern states of 
India has provided an excellent opportunity for game 
fishingfishing and trout culture [3, 7]. Thus, trout fisheries have 
flourished in the North Indian regions and are 
economically viable. Although rainbow trout stocks are 
available in the high ranges of Munnar, Ooty and 
Kodaikanal[8, 9], the status of trout fisheries in South 
India is not fully developed [3].Rainbow trout was 
introduced in India by the British mainly for sport and 
recreational fishing and it is enjoyed by anglers who do 
game fishing India. Trout are reared in Indian uplands, 
and are contributing significantly to the revenue and 
economy of the people. Trout are a rich source of 
polyunsaturatedpolyunsaturated fatty acids, accounting for 25 % of the 
total fatty acids [10] as such polyunsaturated fatty acids 
(linoleic acid (C18: 2n-6), docosahexaenoic acid (DHA; 
C22: 6n-3), arachidonic acid (AA; C20: 4n-6), and 
eicosapentaenoic acid (EPA; C20: 5n-3)) can be 
acquired only from the diet, therefore they play an 
importantimportant part of a healthy diet.Trout fisheries in India 
have become economically significant in the Himalayan 
regions and are known for producing table-sized trout 
[3].

Though fisheries record are available in the 1930s and 
1940s [11] and 1960s, but no data on trout fisheries are 
available until the 1970s [8]. However, the data after 
1970 showed that rainbow trout have disappeared 
from a majority of the water bodies namely namely, 
Kaniamallay, Lakkam and Chokanadstreams; 
Devikulam and Letchmi lakes; and Madupatty and 
KundaleKundale reservoirs (Figs. 2a - f)due to illegal fishing, 
pollution, siltation, and animal intrusion. Currently, 
only one water body named as the RajamallayStream 
(Fig. 3a)is considered safe for the rainbow trout (Fig. 
3b)for stocking and angling [3]. However, the rainbow 
trout in the Rajamallay Stream has been gradually 
decreasing after 1970, and are under continuous 
fishing pressure due to regular fishing. Moreover, local 
villagers and tribes are involved in illegal fishing. 
Furthermore, animal intrusion is also the reasonfor the 
decrease in stocks as wild otter packs often visit the 
stream for their meal because fish is their staple food 
[12]. All these criteria led to the reduction of stocks in 
the Rajamallay Stream. The rainbow trout stock in 
MunnarMunnar is in an endangered state [3].
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Further training was given by ICAR - DCFR scientist’s 
for hatchery workers on breeding, Hatchery management 
and feeding practices in February 2019 [13]. Efforts are 
currently being taken to increase the fingerling production 
for stocking. Construction of a new hatchery will help in 
the improvement of seed stocking operations. The 
commercialisationcommercialisation of the trout fish happens on a small 
scale and table-sized trout are sold at INR800 kg-1 to 
hotels and restaurants by the Munnar Supplies 
Association which is an authorized sales outlet of the 
KDHP Company [3]. On February 2021, nearly 8000 
juvenilesjuveniles of rainbow trout were purchased from 
ICAR-DCFR Experimental Field Centre in 
Champawatand were released in the Rajamallay Stream 
[14], this will help in the conservation of the genetic 
diversity of the trout stock. Some of the other 
conservative measures that can be done towards 
conservationconservation are, implementation of the recirculating 
aquaculture system needs consideration because low 
water levels are a persistent problem and the streams 
receivereceive water mainly from the southwest monsoon 
[8].Angling rules and regulations need revision, with 
stringent action against destructive fishing.The KDHP 
Company should also take steps to restore all water bodies 
in which rainbow trout was previously found. The hill 
communities should also be educated on the conservation 
of the trout fish. Strict implementation of all the above 
factorsfactors can help flourish trout aquaculture in the High 
Ranges of Munnar in the future [3].

Another consignment of 10,000 eyed ova of albino 
rainbow trout was introduced from Japan in 1974, but 
had perished due to fungal infection, after this yellow 
bellied Shasta strain of rainbow trout was introduced 
from Munnar and hybrids were formed. 
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Probiotics are now offering a promising alternative approach 
to controlling fish or shrimp diseases and improving the 
animal health through their ability to control pathogens and 
enhance nutrition through the development of digestive 
enzymes. Several routes are used for probiotic administration 
in aquaculture systems. Probiotics may be administered 
directlydirectly or added to the water as a dietary supplement. Also, 
the incorporation of probiotics into animal feed pellets is 
more effective than the direct application of probiotics in 
rearing systems. This report analyses the viability of the 
probiotics incorporated in the aqua diet which passes through 
the extruder or pelleting temperature. 

ProbioticProbiotic organisms such as live bacteria and yeast are likely 
to have a positive effect on the gut health of animals only if 
they reach the gut alive. Feed processing conditions, namely 
moisture addition and exposure to high temperature, shear 
stress and high pressure have the potential to lower the 
viabilityviability of probiotics. This report addresses a few techniques 
that enhance the probiotic survival in the extruded pellet diets. 
However, more research needs to be focused to improve the 
probiotics viability in pellet diets for the well-being of the 
aquaculture organisms.  

Probiotics are currently gaining scientific and commercial 
interest, and are now quite common in health promoting 
therapeutic, prophylactic and growth supplements in 
functional foods. Studies are focused on microorganism’s 
characteristic of intestinal microbiota for many years, and the 
term ‘probiotic’ was primarily restricted to Gram-positive 
lactic-acidlactic-acid bacteria, especially representative of the genera 
Bifidobacterium, Lactobacillus and Streptococcus. Unlike 
terrestrial animals, due to the flow of water passing through 
the digestive tract, gastrointestinal microbiota of aquatic 
species is particularly dependent on the outer environment.

  The probiotics of Bacillus in aqua diet have shown a 
  positive approach to increasing the size and weight. 
  
  Immune response stimulation is performed for host   
      bio-security by probiotics applying different biological     
    functions to kill pathogens.
    
  The probiotic results of aqua diet demonstrated a high   
       possibility of prevention of stress in aquatic animals.
   
  Reduce the level of ammonia in water to ensure healthier  
       output and increased profits.
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Data from National Research Council (2011)
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It is eco-friendly and recently got lots of attention to 
use in fish feed because it meets environmental 
requirements and provides sustainability to 
aquaculture.aquaculture. Chitosan plays a significant role in feed 
additives due to its low side effects, improves growth, 
provides immunity and also acts as antimicrobial 
agents (Abdel‐Ghanyand Salem 2020). Polyphenols 
obtained from natural sources are endowed with poten-
tial with antioxidant and anti-inflammatory activities. 
Polyphenols such as flavonoids, phenolic acids, 
lignans and stilbenes are widely used as food additives 
in fish feed to improve the health status and production 
of fish in terrestrial fish farms (Ahmadifar et al., 2021). 
Polyphenolic compounds like caftaric acid, 
chlorogenic acid, cynarin, echinacoside and cichoric 
acid are present in plant parts. For example, purple 
coneflower that have been found as 
immune-modulatorimmune-modulator and antioxidant agent of fishes. 

Vibriosis causes endemic bacterial infections and 
outbreaks in marine aquaculture farms, which may 
enter into fish through water and contaminated feed. 
To combat the microbial pressure in aquaculture, the 
bacteriophages are widely used as natural 
antimicrobialantimicrobial agents.  Due to increase in antimicrobial 
resistance among the fish pathogens, there is an 
increasing trend in use of bacteriophages for multiple 
applications inaquaculture.  Polysaccharide like 
chitosan, polyphenols and bacteriophages has shown 
individually as a promising candidate for providing 
health benefits and growth of fish. There is a vast 
potentialpotential scope for biological applications and health 
benefits using a combination of these 3Ps such as 
Polysaccharide, Polyphenols and Phages in aquatic 
organisms.
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Among the polyphenolic compounds, Resveratrol has 
been extensively investigated in in-vitro and in animal 
models and found to increase lifespan of yeast, 
roundwormsroundworms and fish (Cherniack et al., 2010). Butein 
and ILT   have structural similarity with resveratrol but 
yet not investigated its health benefits in fish. These 
polyphenolic compounds containing plant extracts were 
tested against fish pathogens and proven effective. 
However, many polyphenolic compounds have low oral 
bioavailability, which limits the application of 
polyphenolspolyphenols in nutraceuticals.  Food-grade delivery 
carriers encapsulation; and delivery of polyphenolic 
compounds could resolve poor water solubility and low 
bioavailability of polyphenols for various practical 
applications. 

Several approaches are employed for conjugation of 
polysaccharides with polyphenols such as esterification, 
free radical grafting, etc., these methods are selected 
based on the structural nature of conjugants. However, 
the integrity of the compound must not be affected. A 
polysaccharide like chitosan was conjugated with small 
molecule drugs, natural compounds, proteins/peptides, 
nucleicnucleic acids, etc., Introduction of these active molecule 
impart better biological activities like antimicrobial and 
antioxidant and also improve solubility. The accepted 
mechanism action of antimicrobial action of chitosan 
conjugated polyphenols is electrostatic interactions 
between the protonated amino group of the chitosan 
molecule and the anionic surface of the pathogen under 
acidic conditions (Qin et al., 2020). 
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