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Abstract: In aquatic farming, probiotic products are seen as an alternative to the use of antibiotics. In
freshwater fishes can benefit from probiotic organisms in a number of ways, including increased
growth, reduced pathogen colonization, improved nutrient digestion, improved soil and water quality,
increased stress tolerance, improved feed utilization, and an increased survival rate. can benefit from
probiotic organisms in a number of ways, including increased growth, reduced pathogen colonization,
improved nutrient digestion, improved soil and water quality, increased stress tolerance, improved
feed utilization, and an increased survival rate. Present study techniques to include the probiotic strains
in the fish feed pellets to development of fish biochemical and digestive system and organic waste
buildup degrades the quality of the soil and water, which inhibits the growth of freshwater fish in
earthen ponds. In order to prevent this issue, a 90-day supplementation experimentation was carried
out to ascertain the impact of commercial probiotics "Super-PS" on the maintenance of beneficial soil
and water quality parameters as well as the development of Pangasius hypophthalmus and Piaractus
brachypomus fish cultured in freshwater earthen ponds. There are numerous ways that probiotic
bacteria can enhance the quality of soil and water. Rhodococcus and Rhodobacter species are
combined in "Super-PS." During the culture period, a freshwater pond was treated with water probiotic
"Super PS" for 15 lit/ha from 1 to 30 days, 30 lit/ha from 31 to 60 days, 40 litha from 61 to 90 days,
and 91 days, depending on the pond condition, stocking density, and culture days, until harvest. The
factors responsible for the improved water quality and significant growth up to harvest fresh water
fishes under the influence of soil and water probiotics was analysed and together with the digestive
enzymes, biochemical composition and histologically confirmed.
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Introduction

The International Conference on Fisheriesand Aquaculture 2024 will serve as a platform for innovative
research, continuous professional development and information exchange in the field of aquaculture
and sustainable fisheries in support of the blue revolution. Itis essential in forming frameworks that
effectively address upcoming difficulties and Fisheries and Aquaculture are significant factors in
creating a future that is more prosperous, inclusive and ecologically sustainable. For the benefit of
global and expanding consumers, policymakers, managers, scientists, fishermen, farmers, traders and
civil society activists, this conference provides knowledgeable support to scientific and technical
insights on challenges, opportunities and innovations shaping the present and future of the sector.
Millions of people, particularly in developing countries, depend on the fishing industry for food,
nutrition, employment opportunities and revenue. As such, itis an essential component of the global
economy. Fish are an essential source of animal protein and contribute to the stability of regional aquatic
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environments. Through cultural practices, they are also helpful in raising the financial status of
marginalized communities.

Probiotics, essentially live bacteria, benefit the host by promoting the harmonious functioning of the
intestinal microbiota and enhancing the well-being of the animals (Fuller R et al, 1989). Probiotics
assessments have been made for a variety of gram positive (Bacillus, Lactococcus, Micrococcus,
Rhodococcus, Enterococcus, Streptcoccus, etc.) and gram negative (Aeromonas, Alteromonas,
Rhodobacter, Photorhodobacterium, Pseudomonas and Vibrio etc.) bacterias and microalgae yeast
mixtures (Gatesoupe FJ et al, 1999). In particular, the probiotics '‘Super PS' contain Rhodococcus and
Rhodobacter Probiotics play a central role in transforming soil and water quality and promoting aquatic
health. Probiotics for fish compete with pathogens in the host gut and limit their access to food and
colonization. They also secrete antibiotics and other antibacterial metabolites that help reduce the
pathogen population, which helps protect the host organisms from various infectious diseases, so they
can become good growth promoters for aquatic animals. The probiotics played a major role in
maintaining water quality parameters and control bacterial load. The probiotic used ponds when
compared to the control pond. The isolated probiotic bacteria was identified by morphology and
biochemical characterization(Sunitha, K., and P. V. Krishna. 2016, Verschuere L et, al., 2000;
Harikrishnan R, 2010).

The freshwater proteinate fishes Pangasius hypophthalmus, alsoknownas striped catfish and Piaractus
brachypomus, also known as pacu, they are omnivorous fishes. The human body's potentized low-fat
diet omega-3 fatty acids found in both fish are important for heart health, brain function and immune
system function and repair of tissues in the body. The vitamin-D P.hypophthalmus fish helps the body
absorb calcium, which is important for bone health.

The objectivesof the present study are to examine the growth parameters of Pangasius hypopthalmus
and Piaractus brachypomus freshwater fishes, as well astheir biochemical makeup, digestive enzymes,
soil and water quality metrics, and histological analysis.

Methodology

Origin and accumulation:

In four rectangular freshwater earthen ponds each pond size 0.4 hectares in Kovur Mandal, Nellore
District, Andhra Pradesh, India. Fish research earthen ponds, fingerlings of Pangasius hypophthalmus
and Piaractus brachypomus (Figs.1, 2) were obtained from a nearby hatchery and brought to the
laboratory to undergo the study.

17



Proceedings of the International Conference on Fisheriesand Aquaculture, Vol. 11, Issue. 1,2024, pp.16-35

Fig 1: Piaractusbrachypomus Fig 2: Pangasius hypophthalmus

The Pangsiushypophthalmus was formerly long butis now flattened and scale-free, according to Storer,
D. et al. (2024). comparatively small head, wide mouth with front incisors, palatal and mandibular
bones, rather large eyes and one shorter set of barbels than the other. Piaractus brachypomus possesses
a compressed body form, six dorsal-fin rays that branch, gill rakers that normally mature and black or
dark grey fins. The mandible has a slight downward projection. The belly is serrated both before and
after the pelvic fins. On the ventral side of the body, the pre-operculum and operculum are vermilion,
reaching from the anterior tip of the lower jaw to the anus. (RibeiroF. M. etal., 2016).

Experimental Probiotics

The probiotics utilized in this study were commercially available. They are called "Super PS," and they
are made and marketed by CPF (India) Private Limited,. They are designed for use in soil and water.
Ataconcentrationof 10° CFU/mL,the predominant species presentare Rhodococcusand Rhodobacter.
A cutting-edge biotechnology product called "Super PS" has populations of helpful bacteria in it.
Together, these bacteria can biodegrade organic contaminants, minimize hydrogen sulfidelower and
toxic gas levels.
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Fig 3: Rhodococcus Fig 4: Rhodobacter
Sapter PS ™
CEESMART PROBIOTICS
B Culture for A K

SUPER PS Is a product

= ulg';::e i and reduce & toxic gases.
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CPF (India) Private Limited
No.104, G.N.T. Road, Nallur & Village.
Sholavaram post , Red Hills, Chennal - 600 067 . Tami! Nadu, INDIA
Tel : (91-44) 26419465/67/68

Fig 5: Probiotics “Super PS”

Experimental Design and Feeding Method

The four earthen pond treatments in this study were "Super PS" probiotics distributed throughout the
pond preparation and combined with pond water and instud feed (E1, E2) and probiotic-free in the
control ponds (C1, C2), for each pond collected six replicates for experiment. P.hypophthalmus
fingerlings of uniform size weighing 5-7 g were used for the study. The control and experimental ponds
(C1, E1) were both 0.4 ha in size, with a stocking density of 2.5 pieces/m2 total 10,000 fingerlings and
P.brachypomus fingerlings of uniformsize weighing 5-7 g were used in the study. With a stocking
density of 1.1 fish/m2 and 4,500 fingerlings, the control and experimental (C2, E2) ponds were each
0.4 hectares in size. The samples were taken on the last day of the 90" day experiment. Fish fingerlings
are fed commercial fish feed, which is available as floating pellets in the local market, until they reach
adult maturity (Vinod, S.A. etal., 2021). During the culture period, the pond water was administered
weekly at 15 I/ha for the first 30 days, then every 31 daysat 30 I/ha and finally every 61 days at 40 Iha,
while the probiotic "Super PS" was added to the feed of the experimental ponds (E1, E2) twice a week
ata rate of 10 ml/kg. The control ponds (C1, C2) did not contain any probiotics. A feed with 28 crude
protein, 3 fat, 7 fiber, 20 ash and 11 moisture of 1 wasused in the control and experimental ponds.

Ponds Preparation and Stocking of Fingerlings

To maintain farm biosecurity, the experimental and control earthen ponds were emptied and allowed to
dry for fifteen days before stocking. Wahab et al. (2002) state that drying aids in pond sterilization and
pH balance maintenance. The calcium oxide (CaO) application rate was 50 kg/acre when using the
dustingmethodof liming. The water inputs and outputs were filtered as a biosecurity measure to prevent
unwanted fish and predators from entering the ponds. Every pondwas filled to a depth of 1.3to 1.7
meters. Each pond was initially treated with 200 kg/acre of cow manure to increase productivity,
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subsequently inorganic fertilizers were applied to the ponds: 2.5 kg/acre of triple superphosphate and 5
kg/acre of urea. Simultaneously, the control and experimental ponds (C1, C2, E1 and E2) were subjected
to similar treatments. To further use the organic matter to establish the beneficial bacterial population,
20 liters/acre of "Super PS" probiotic were sprayed on the bottom of the experimental ponds (E1, E2)
after the sediment was removed.

The estimated bacterial load of the fish gut was determined, the Pangasius hypophthalmus and
Piaractus brachypomus fingerlings quality and freshness were verified. Selected two fingerlings
(ABW, 6.0 g) were placed in the Control and Experimental (C1, E1 and C2, E2) ponds in this study
monoculture (Datta, Surjyaetal., 2017). The fingerlings were suitably acclimated to the water in the
Experimental and Control ponds before being stocked (Nur Mohammad et. al, 2021).

Fig. 6: Culture Pond

Analysis Of Growth Performance

To determine the weight gain Sambhu and Jayaprakas (2001), Survival percentage (G. Biswas etal.,
2011), Feed conversion ratio (Mustafa and Ridzwan, 2000), Pangasius hypophthalmus and Piaractus
brachypomus fish 6 replicates were collected from each pond (C1, E1 and C2, E2) on the 90" day.

Weight gain (WG %) = final body weight — initial body weight + initial weight
Weight gain = final body weight (g) — initial body weight (g).
Feed conversion ratio (FCR) = feed intake (dry weight) (g) + body weight gain (wet weight) (g).

Survival rate (%): (total number of surviving fish + total number of stocked fish) x 100

Determination of Biochemical Parameters

Following the 90" day of the culture period, biochemical analyses (C1, C2, E1 and E2) were conducted
out on the muscle of Pangasius hypophthalmus and Piaractus brachypomus fishes to determine the
amounts of moisture, ash, total protein, lipid and carbohydrate. Fish lipids (Folch J, et al., 1957),
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carbohydrates (Dubois et al., 1956), protein content (Lowry et al., 1951), moisture and ash content
(AOAC 2000) and amino acid content (Ishida et al., 1981) were all assessed.

Activities of Digestive Enzymes

By monitoring the intestinal metabolizing enzyme activity in Pangasius hypophthalmus (C1, E1) and
Piaractus brachypomus (C2, E2) fish, the effects of the control and experimental diets were
investigated. On day 90" of the experiment, aseptic samples of the fish's gut were collected in order to
analyze the intestinal enzymes activity, including lipase, amylase and protease respectively. The
stomach was homogenized inice-cold distilled water and the supernatant was used as a source of crude
enzymes after the tissue was centrifuged for 20 minutesat 4 oC and 10,000 rpm. The method of Fume
etal. (2005) was utilized to evaluate the lipase activity, while the casein hydrolysis method was utilized
to determine the total protease activity. Triacylglycerol was broken down into free fatty acids. The
amylase activity was calculated using Bernfeld P. 1955, technique for starch hydrolysed.

Parametersof Soil And Water Quality

The pH of the soil was measured electrochemically usinga C1, C2, E1 and E2 ponds. The electrical
conductivity measured with an pH and EC meter. The wet oxidation method created by Walkley and
Black was used to determine the samples' organic carbon content. (1983, Ghosh et al).

Fish development is dependent on the qualities of the water. Weekly measurements of the water quality
were monitored. Temperature, pH, dissolved oxygen (DO), ammoniaand nitrite were between factors.
Water samples were taken from the ponds and tested for dissolved oxygen, total ammonia (APHA
1989), nitrite (Boyd 1984), pH (Corning pH meter) and other parameters. A portable mercury
thermometer was used to measure the temperature.

Statistical Analysis

The statistical analysis was conducted using SPSS version 23. A mean £ SD is displayed for the data.
The data were analyzed using one-way analysis of variance or ANOVA. A (P<0.001) was considered
statistically significant when the significant means were compared using Duncan's multiple range test
(DMRT).

Results and Discussion

Growth Prameters of Pangasius hypophthalmus and Piaractus brachypomus

Pangasius hypophthalmus and Piaractus brachypomus growth parameters The total body weight
variations between fed on the control (C1, C2) and experimental (E1, E2) diets for 90 days are shown
in Table 1. Itis evident from the results that fingerlings' total body length rises significantly (P<0.001)
in both control and experimental ponds as raising period increases up to 90 days. In comparison to
fingerlings fed the control diet (C1, C2), the amount of this rise is greater in those fed probiotic
experimental diets (E1, E2).
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The fish were raised from the fingerling stage to the adult stage following stocking. In comparison to
the control diet fish, the experimental diet fish showed superior growth performance after 90 days.
Piaractus brachypomus fish (C2, E2) acquired 473.60g and 583.65g, while Pangasisu hypopthalmus
fish (C1, E1) gained 362.58g and 498.50g, respectively. The current increase in the experimental
probiotic diet (E1, E2) is significant when compared to the (C1, C2) diet and the results indicate that
the E1, E2 probiotic diet is more successful at boosting weight than the Control C1, C2 diet.

P.hypophthalmus and P.brachypomus fed different control (C1, C2) and experimental (E1, E2) diets
over the course of a 90" day culture period had different feed conversion ratios (FCRs). The findings
unequivocally demonstrate that the fingerlings' feed conversion ratio changes during the experimental
diet groups' rearing time (P<0.001), with the fingerlings fed the probiotic diet (E1, E2) demonstrating
improved growth performance and a decrease in FCR compared to those fed the control diet (C1, C2).

Table 1: Weightgrowth (g) in rearing days of culture periods 1 to 90 days Pangasius hypophthamus and
Piaractus brachypomusfed with control (C1, C2) and experimental probiotic (E1, E2) diets.

P.hypophthalmus P.brachypomus
Growth parameters Diet (C1, E1) Diet (C2, E2)
Pond — DOC (1-90) C1-90 days E1- 90 days C2 - 90 days E2 - 90 days
Initial weight (g) 5.84 +0.25 5.72 +0.19 5.42 + 0.50 5.28 + 0.41
Final weight (g) 362.58 + 3.86 498.50 + 2.94 473.60 + 3.74 583.65 = 2.80
Weight gain (%) 356.74 + 1.58 492.78 + 1.64 468.18 + 1.33 578.37 + 1.27
FCR % 1.809 + 1.62 1.53+0.018 1.908 + 0.024 1.58 £ 0.023
Survival rate % 80.38 + 4.36 96.9 + 3.42 85.33+5.62 97.77 +5.69

After 90 days, the probiotic experimental diet (E1, E2) and control diet (C1, C2) were compared for
percentage survival rate (%). The survival rate of P.hypophthalmus and P.brachypomus in the control
ponds (C1, C2) dropped over the culture period when the ponds fed with probiotic feed (E1, E2) were
comparedto the ponds. Table 1 presents the survival rate (%) atday 90" using statistical analysis. These
findings show that compared to the control ponds (C1 and C2), the probiotic-fed ponds (E1 and E2) had
a greater survival rate.

Biochemical Composition Of Pangasius hypophthalmus And Piaractus brachypomus Fishes

The biochemical properties of P.hypophthalmusand P.brachypomus control (C1, C2) and experimental
(E1, E2) muscle tissues are shown in Table 2. In the current study, the muscle tissue protein values of
the experimental probiotic diet (E1, E2) were significantly higher than those of the Control diet (C1,
C2). For 90" day, the protein levels in the experimental and control groups were assessed. During the
90" day culture period, the protein values of P.hypophthalmus C1, E1 (25.73+2.41 to 38.08+1.23) and
P.brachypomus C2, E2 (31.52+2.68 to 42.12+3.45) were significantly (P<0.001) higher in the
experimental probiotic treatment group than in the control group.
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The tissue lipid content of P.hypophthalmus in the control (C1,C2) and experimental probiotic
supplementation (E1) groups was assessed utilizing after cultured 90" day. The lipid content of the
experimental probiotic-treated group was significantly higherthan that of the control group. On 90 days,
there was a considerablerise in the lipid content from C1, E1 (21.28+3.26 to 36.94+1.87) and C2, E2
(26.22+2.23 to 33.58+1.86).

The carbohydrate content of the P.hypophthalmus and P.brachypomus control (C1,C2) and
experimental probiotic-treated (E1,E2) groups was assessed. Compared to the control group, the
experimental probiotic-treated group's carbohydrate concentration progressively increased from day
one to 90" day. The results are C1, E1 (27.24+3.07 to 45.36+2.21) and C2, E2 (40.52+2.61 to
48.75+2.18) recorded on 90" day, the experimental group's carbohydrate intake wassignificantly higher
than that of the control diet.

Table 2: Biochemical parameters of the Pangasius hypophthalmusand Piaractusbrachypomusin control
(C1,C2) and experimental probiotic treated (E1,E2) ponds

Biochemical Parameters P.hypophthalmus P.brachypomus
Diet (C1, E1) Diet (C2, E2)

Pond — DOC (1-90) C1- 90" day E1- 90" day C2 - 90" day E2 - 90" day
Protein (mg/g) 25.73+241 38.08 £ 1.23 31.52 £ 2.68 42.12 + 3.45
Lipids (mg/g) 21.28 +3.26 36.94 + 1.87 26.22 +2.23 3358 +1.86
Carbohydrates (mg/g) 27.24 + 3.07 4536+ 221 40.52 + 2.61 48.75+ 2.18
Moisture (%) 77.48 £2.92 79.12 £3.22 74.89 £ 3.24 76.32 £ 3.47
Ash (%) 2.81+0.28 3.92+0.84 3.34+0.38 4.25+0.21
Amino acid (mg/g) 35.82 £ 2.56 46.74 = 2.65 63.62 £ 1.97 78.44 £ 1.89

Following the 90t day of the culture period, the percentages of moisture and ash in the fish tissues of
the control (C1,C2)and experimental (E1,E2) diet groups were measured. On day 90, there was a little
increase in the percentage of moisture in experimental groups C1, E1 (77.48+2.92 to 79.12+3.22) and
C2,E2(74.89 £3.24 10 76.32 = 3.47). And with time, the amount of ash increased. It increased from
(C1,E1)2.81+£0.28t03.92+0.84and (C2,E2) 3.34 £0.38t0 4.25 + 0.21 on day 90, according to
Table 2.

The amino acid composition of P.hypophthalmus and P.brachypomus fishes was also assessed on day
90 following the initiation of a control (C1, C2) and an experimental (E1,E2) diet. The experimental
group's amino acid contentwas (C1,E1) 35.82+ 2.56 to 46.74 £ 2.65) and (C2,E2) 63.62 + 1.97 to
78.44 + 1.89 significantly higher than that of the control group.
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Digestive Enzymes Of Pangasius hypophthalmus And Piaractus brachypomus

The intestinal digestive enzymes of P.hypophthalmus and P.brachypomus were examined on days 1
through 90 following feeding with a control (C1, C2) and an experimental (E1, E2) probiotic diet
Protease, lipase and amylase activity were all considerably higher in the experimental group that
received probiotic treatment than in the control group (Table 3). Probiotic dietary supplements have
been studied fortheir effects on the growth, health, feed utilization, disease resistance, and digestive
enzyme activities of freshwater fishes, specifically P.hypophthalmus and P.brachypomus, from
fingerling to adult stages. Probiotics have been utilized more frequently to reduce stress and infections
using a variety of strategies, including enhancing digestion by providing exoenzymes and stimulating
the growth of advantageous microflorain the digestive system. Probioticsare utilized in finfish and
shellfish aquaculture as an alternative to antibiotics (Chauhan and Singh, 2019), to improve feed
efficiency (Ahmed et al., 2014), to enhance growth (Martinez Cruz P et al., 2012) and to improve fish
safety during cultivation (Dawood et al., 2019).

Table 3: Pangasius hypophthalmus and Piaractus brachypomusdigestive enzymes in the experimental
probiotic-treated (E1, E2) and control (C1, C2) diets.

P.hypophthalmus P.brachypomus
Digestive Enzymes Diet (C1, E1) Diet (C2, E2)
Pond — DOC (1-90) C1-90 days E1- 90 days C2 - 90 days E2 - 90 days
Protease
(U/mg protein/min) 97.82+3.11 121.37+3.74 16.88+1.07 19.21+1.37
Lipase
(nmole p-nitro phenol/mg protein/min) | 1.31+0.18 1.61+0.11 2.17+0.02 2.92+0.06
Amylase
(1 mole maltose/ mg protein/min) 53.46+2.58 65.43+2.14 5.23+0.81 7.34+0.46

Soil and Water quality parameters

Samples of soil were collected from the C1, C2 and E1, E2 cultivation ponds. Soil samples from the
cultivation ponds (C1,C2andE1, E2) were takenin order to determinethe factors related to soil quality.
Atdifferenttimesduringthe experiment'sculturing period, samples were gathered. After measurement,
it was discovered that the samples were range indicated. Parameters of the soil are one of the most
important elements of a successful fish farming operation. In comparison to the control ponds, the
probiotic-treated pond's pH, electrical conductivity and organic carbon levels were maintained at
optimal levels. Experimental (E1, E2) pondstreated with commercial probiotics "Super PS" for both
soil and water demonstrated observable optimum level parameters maintained in sediment.

Table 4: Soil quality parametersof C1,C2 and E1, E2 ponds
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P.hypophthalmus P.brachypomus
Soil parametersranges Culture ponds (C1, E1) Culture ponds (C1, E1)
Pond — DOC (1-90) C1 El Cc2 E2
pH 6.4+0.65 7.1+0.40 6.5+0.44 7.0£0.80
Electrical
Conductivity (ds/m) 5.1+0.058 5.8+0.848 4.5+0.126 5.9 +0.437
Organic Carbon (%) 1.12+0.08 1.28+0.09 1.13+0.064 1.14+0.085

Temperature, dissolved oxygen, ammonia, nitrite, pH, experimental significant P.hypophthalmus and
P.brachypomus ponds were studied water quality during the culture period in the current study. The
ranges and mean + standard deviation (n = 3) of these measurements are displayed in Table 5 for ponds
treated with probiotics (E1, E2) and ponds not treated with probiotics (C1, C2). Every water quality
indicator was within permissible bounds for the growing of freshwater fish. Because the bacteria play
a variety of roles, the current study found that the water quality measurements exhibited positive
improvements.

Probiotics were helpful keeping right pH (Sambasivam, S. et al., 2003). The ponds treated with the
experimental diet maintained their optimal levels of dissolved oxygen. The impact of probiotics on the
mineralization of organic compounds could be the cause of this. As per Stumm & Morgan et al. (1996),
there was a differencein the distribution of two water parametersin the pond water, namely nitrate
(NO2)and ammonia(NH3). These differences mighthave come frominteractions betweenbiology and
chemistry or from both working together. Table 5 illustrates that the experimentally treated ponds E1,
E2 had lower levels of ammonia and nitrite than the control-treated ponds C1, C2.

Table 5: Water quality parameters of C1,C2 and E1, E2 ponds

Water quality Parameter | P.hypophthalmus P.brachypomus

Culture ponds (C1, E1) Culture ponds (C1, E1)
Pond — DOC (1-90) C1 El c2 E2
Temperature (C) 3044+ 1.10 32.80+ 1.05 30.40+1.90 32.10+£0.36
pH 8.80+£0.95 7.60+1.05 8.40+£0.96 7.60+1.08
Dissolved oxygen 4.0+1.35 75+1.20 45+19 85+1.22
(mg/L)
Ammonia (mg/L) 0.31+0.03 0.00+0.01 0.30£0.06 0.00+0.01
Nitrite (mg/L) 1.18 +0.03 0.00+0.01 1.82 +£0.05 0.00+£0.02

* Data are Meanvalues+ S.D (n=3)
* Values in the same row with the same superscripts are notsignificantly different (P<0.001) (DMRT).
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Historical Research

The research study investigated the histological changes in the gills, liver and muscle of the probiotic -treated
groups of Pangasius hypophthalmus and Piaractus brachypomus forthe culture period following the 90t day of
collection, as well asthe experimental (E1, E2) and control (C1, C2) groups.

Gill histology examination of 90" day control (C1, C2) and experimental (E1, E2) diets

Histological investigations have demonstratedthat the conventionalarchitecture of the gill filaments, comprising
primary and secondary lamellae with bilaterally distributed mucous cells, represents the (10X and 40X) normal
architecture of the gills.

Gill histology study of Pangasius hypophthalmus 90" day control (C1) and experimental (E1) diets
Fig 7 : Control (C1) gills (90th day) Fig 8: Control (C1) gills (90th day) 40X

The gill histology of the experimental (E1) P. hypophthalmus fish (Fig. 6 to 9) revealed that both the
major and secondary gill lamellae were intact when compared to control pond (C1). Capillaries were
divided by mucous cells and the secondary lamellar surface was covered with simple squamous
epithelial cells. Each primary gill lamellae's anatomy was similar to that of a flat leaf. The structure was
composedof tworows of secondary lamellae with a central supporting axis. They were situated between
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the interbranch onthe septum, laterally. The consistent interlamellar gapsand highly vascularized cell
layer covering the secondary lamellae were present on both sides. Control diet (C1) slides
simultaneously showed a basement membrane with pillar cellsenclosing blood holes beneath it, along
with arelatively smalland sparse population of mucouscells on mainlamellae and a large concentration
of them on the epithelial gill rackers (Okomoda, V. T., etal. 2019).

Gills histology study of Piaractus brachypomus 90™" day control (C2) and experimental (E2) diet

Fig 11: Control (C2) gills (90th day) 10X Fig 12: Control (C2) gills (90th day) 40X

Piaractus brachypomusin good healthwas revealed by the histology of the gills in the probiotic-treated
(E2) pond. The gill structure had four pairs of gill lamellae and the primary lamellae and bone structure
supported the gills on both sides. A single layer of pillar cells divided each of the many blood capillary
channelsevident when the secondary lamellae were sectioned vertically. The basement membrane was
thicker than the laminar epithelium, enclosing blood voids behind the pillar cells (Fig. 10 to 13). The
primary lamellaehad far fewer and lowernumbers of mucous cells than the epithelial gill rackers, which
had a greater number of them. In final analysis, (Ramirez-Duarte, et, al., 2008) the Piaractus
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brachypomus fish showed successful culture performance according to the Rhodococcus and
Rhodobacter probiotics.

Liver histology examination of 90" day control (C1, C2) and experimental (E1, E2) diets

The liver is the largest extramural (outside the gastrointestinal tract) organ. Fish livers fulfil tasks
comparable to those of mammals. In addition to the processing of proteins, carbohydrates, lipids and
vitamins, it is also responsible for the production of bile, detoxification and the maintenance of
metabolic balance (Harder, 1975).

Liver Histology study of Pangasius hypophthalmus 90" day control (C1) and experimental (E1) diet
Fig 15: Control (C1) Liver (90th day) 10X Fig 16: Control (C1) Liver (90th day) 40X

Fish reared without probiotics show different characteristics than P.hypophthalmus fish reared with
probiotics. Probiotics are able to alter the growth performance of P.hypophthalmus. It was shown that
the amount of neutrophils decreased, the proportion of polymorphonuclear elements increased and the
number of lymphocytes increased against the background of probiotics (Fig. 14 to 17). The probiotic
bacteria Rhodococcus and Rhodobacter do not belong to the human pathogens. They are GRAS
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(Generally Regarded As Safe) approved. Under the influence of the probiotic microbiota, there was a
redistribution of leukocyte cells with functionally dissimilar forms, some of which took on the role of
pathogen defence.

Liver histology study of Piaractus brachypomus 90" day control (C2) and experimental (E2) diet

Fig 19: Control (C2) Liver (90th day) 10X Fig 20: Control (C2) Liver (90th day) 40X

Fish liver oil Omega-3 fatty acids are needed daily for humans to perform at their best and taking
supplements promotes jointhealthand protects against various degenerative diseases (Luna 1968). Fish
raised with probiotics have a different growth performance Piaractus brachypomus than fish produced
without probiotics. It was shown that the amount of neutrophils decreased, the proportion of
polymorphonuclear elements increased and the number of lymphocytes increased against the
background of probiotics (Fig. 18 to 21). Under the influence of the probiotic microbiota, there was a
redistribution of leukocyte cells with functionally dissimilar forms, some of which took on the role of
pathogen defence.

Muscle histology examination of 90" day control (C1, C2) and experimental (E1, E2) diets

In typical fish the muscle layer consisting of skeletal muscles is called the lateral muscle layer
(Rescan, Pierre-Yves 2008). In the muscles of both the experimental group that received the water
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and soil probiotic 'Super PS' and the control group, the longitudinal muscle fibers are bundled in
bundles called myotomes and further separated into myosepta by connective tissue. A nerve
normally enters a muscle laterally and divides as it enters the connective tissue. No muscle
abnormalities were not observed in fry fed the experimental probiotics diet (E1) for one to 90
days. Feeding P. hypophthalmus with the probiotic 'Super PS' resulted in improved growth of
muscle bundles and fibers compared to feeding the control diet (Fig. 22 to 25).

Muscle histology study of Pangasius hypophthalmus 90" day control (C1) and experimental (E1) diet

Fig 23: Control (C1) Muscle (90th day) 10X Fig 24: Control (C1) Muscle (90th day) 40X

Fig 25: Experimental (E1) Muscle (90th day) 10X
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The aquatic ecosystem is a distributed system. Feed additives such as probiotics and growth stimulants
can be added to aqua diets to enhance the P.brachypomus fish's immune system and growth
performance. Benefits depend on the acting mechanism and colonization capacity (Hashem, Aliaa MA
etal., 2023). Out of all the protein sources, crude protein which accounts for 28% of fish meal may be
replaced by microbiological origin. Treated P.brachypomus probiotics "Super PS" On day 90" of the
experiment, an individual histological segment of the skeletal muscle was collected and then displayed
on various plates (Fig. 26 to 29).

30



Bazar & Nagajyothi/ The Impact Of Probiotics On The Growth And Soil And Water Quality .....

Muscle histology study of Piaractusbrachypomus90'" day control (C2) and experimental (E2) diet

Fig 27: Control (C2) Muscle (90th day) 10X Fig 28: Control (C2) Muscle (90th day) 40X
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Fig 29: Experimental (E2) Muscle (90th day) 10X Fig 30: Experimental (E2) Muscle (90th day) 40X
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Fish that received probiotics displayed striated skeletal muscle fibers and a discernible heterotrophy
with greater cytoplasmic size (Fig. 22 to 29). The muscle fibers of the experimental and control fishes
are organized into bundlestermed myotomes and these are divided by the connective tissue known as
myosepta. Better growth was demonstrated by increased cytoplasmic size and cell proliferation. The
study concludes that the commercial probiotics "Super PS" enhanced the quality of the soil and water,
leading to increased growth and health preservation.

4

Discussion

In the current investigation, probiotics called "Super PS" that contain Rhodococcus and Rhodobacter
were added to feed, soil and water. Probiotic use maintained an aquaculture-friendly environment,
reduced dangerous microbes and enhanced the health of the pond bottom. Common gram -negative
bacteria that can be found in freshwater, saltwater and marine environments are called Rhodobacter. It
is an important key componentin the bioconversion process, which uses biological systems to transform
inexpensive starting materials into more valuable molecules (Murthy L. N. et al., 2015; Engelhart-
Straub, S. etal., 2022).
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The feed supplementation with 'Super PS' probiotics Rhodococcus and Rhodobacter, improved growth
and reduced feed consumption in the current study. In the current study, fish fed diets treated with
probiotics showed the best growth performance (Table 1). This could be due to improved performance
of biochemical parameters (Table 2). The results of this study indicate that fish fed with probiotics
showed the best growth performance, which was also confirmed histologically. This could be due to
the fact that the host body receives more digestive enzymes and has better access to nutrients (Table 3).

P.hypophthalmus and P.brachypomus produced enough protein and a higher proportion of unsaturated
fatty acids and essential amino acids when they were grown in freshwater. P.hypophthalmus and
P.brachypomus require high-quality feed and it's critical to balance the nutritional requirements of
proteins and lipids for the fish because the former have higher requirements for proteins than the latter
and fish have lower lipid requirements than terrestrial animals (Miller, 2003). Therefore, feed
formulations must closely manage the amount of proteins and fats in fish diets to ensure that fish diets
are developed that complete their nutritional needs at reasonable prices (Thoman et al., 1999).

The study finds that the clean soil and water ponds (Table 4 and 5) have the maximum fish yield. Pond
management, aswell as soil and water quality, are highly significant, according to the study's findings.
A better management approach and additional feed provided greater nutritional support for increased
fish output. The soil and water quality of slightly and heavily contaminated ponds can also be enhanced
by using "Super PS," which contains Rhodococcus and Rhodobacter. Appropriate management can
resultin increased production and survival rates as well as satisfied the requirement for the supply of
biochemical parameters.

Probiotics were used to assess the fishes' growth, survival rate, and nutritional status. In addition to
artificial diet, the fish were given nutrients such as calcium, starch, and sardine oil. Protein has the
highest value on the biochemical evaluation, followed by other biochemical components such as lipids,
amino acids, and carbs. Additionally, the intestinal microbiome was analyzed. When the guts of fish
fed probiotics were analyzed, beneficial bacteria were found and harmful bacteria were excluded. The
data produced by the current study may help commercial aquaculture incorporate the bacteria as a
supplement in fish feed formulations to increase the degree of colonization in fish guts (Munirasu, et,
al., 2017).

According to the study, the fish yield is highest in the clean soil and water ponds. As per the study's
conclusions, pond management holds great significance along with soil and water quality (Tables 4
and5). Probioticstreted feedand improved managementtechniquesoffered stronger nutritional support
for higher fish production. Using "Super PS," which contains Rhodococcus and Rhodobacter, can also
improve the soil and water quality of ponds that are marginally or severely contaminated. Increased
production and survival rates as well as meeting the need for the supply of biochemical parameters can
be achieved through appropriate management.

Compared to antibiotics, probiotic bacteria offer a healthier, sustainable, and eco-friendly way to lessen
the mortality rate of aquaculture fish during illness outbreaks. Probiotics have a number of advantages,
such as enhanced immunity, illness resistance, and growth. To provide the best probiotic efficacy in
farmed fish, it is crucial to determine the appropriate dosage, the administration period, the fish stage
at administration, the administration technique, and the probiotic viability throughout production and
storage. Maintain biosecurity measures at the same time (Melo, Javier & Ruiz-Pardo et, al., 2020).
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Conclusion

We conclude that the commercial probiotic "Super-PS" consisting mainly of Rhodococcus and
Rhodobacter species is a significant catalyst for improving growth with profitable feed conversion,
reducing pathogens and maintaininga friendly breedingenvironmentin fishfarms. To increase the level
of aquatic productivity in International, the current study could be widely implemented for farmers,
which would mean higher productivity for farmers. In the freshwater proteniated fishes Pangasius
hypophthalmus and Piaractus brachypomus, the introduction of Rhodococcus and Rhodobacter
probiotics as feed additives led to a remarkable improvement in the best growth performance, the
development of biochemical nutrients, the active support of the digestive system in the production of a
healthy body, which was histologically proven and the experimental ponds treated with probiotics
achieved optimal soil and water quality parameters. The knowledge gained from ICFA-2024, the
benefits of probiotics in the future aquaculture sector will bring sustainable benefits to the economic
and blue transfermation of the aquaculture and fisheries industry.
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