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Abstract: In recent decades, various procedures have been introduced to improve the conditions of the 

cultural ponds' conditions in aquaculture. Numerous biological products, including live bacterial 

inocula, preparation of enzymes, extracts of plant products, and many others, are being promoted to 

induce water and soil quality conditioners in aquaculture ponds. However, several studies have shown 

no significant effect of bacterial inoculums, and also the treatment with enzymatic preparation led to an 

enhancement of microbial mineralization of organic matter, but no effective net production of fish was 

observed. Probiotics have recently been applied to aquaculture. Probiotics are the live cells or a substrate 

that induce its benefits by stimulating growth, digestion, and active immune response. Probiotics can 

also improve water and soil quality. The current study summarizes the role of commercial probiotic 

‘Super-PS’ on water quality and soil quality maintenance during the culture of freshwater fish 

Pangasius hypophthalmus fingerlings. 

Keywords: water quality maintenance; growth performance; Pangasius hypophthalmus; probiotic 

Rhodo bacter and Rhodo coccus species. 
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1. Introduction 

Aquaculture, known as the fastest-growing food-producing sector globally, is heading 

towards new directions, intensifying and diversifying [1, 2]. The industry is now facing many 

challenges with the increase in the intensification and commercialization of aquaculture 

production. Pragnya et al., 2020 [3] reported bioaccumulation of heavy metals in different 

organs of fish Pangasius hypophthalmus, from Visakhapatnam, India, because coastal areas 

are prone to heavy metal pollution. The challenges majorly include combating diseases, 

broodstock improvement and domestication, development of appropriate feedstuffs and 

feeding mechanisms, water quality management, etc., [4]. Among these, disease outbreaks are 

one of the important problems that affect aquaculture production [5,6]. Probiotics in 

aquaculture have been widely used as an agent for controlling diseases, enhancing immune 

response, giving nutritional and enzymatic contributions to the host's digestion, and improving 

soil and water quality [6]. Probiotics are also regarded as an eco-friendly method in 

aquaculture. The probiotics may be added to experimental diet feed as live microorganisms to 

create a balanced indigenous microfloral community in the gastrointestinal tract [7,8]. 

Moreover, probiotics are considered therapeutic agents for usage, and some farmers are already 
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using them, preferably over antibiotics [9]. The use of probiotics is increasingly viewed as an 

alternative source of antibiotic treatment, which controls pathogens through various 

mechanisms [10,11].  

The term probiotic is derived from a Greek word that means “for life” [12]. It was 

described as a live microbial feed supplement that benefits the host animal by improving its 

intestinal microbial balance [9]. Fuller 1989 [9] proposed that a good probiotic has the 

following characteristics: 

(1) Effectiveness in the application;  

(2) Nonpathogenic and non-toxic; 

(3) Existing as viable cells, preferably in large numbers; 

(4) Survival and being actively involved in the metabolism of the gut environment and  

(5) Being stabilized and remaining viable during long periods of storage and under field 

conditions. 

The differences in the microbial flora within the intestine of the aquatic and terrestrial 

animals are due to the effect of their surroundings. Probiotic utilization in fish culture has been 

known to have several modes of action like the competitive exclusion of pathogenic bacteria 

through the production of inhibitory compounds; improvement of water and soil quality; 

enhancement of nutrition diet of host species through the production of supplementary 

digestive enzymes [11]. The effect of commercial soil probiotic ‘Super-PS’ contains a 

combination of Rhodobacter and Rhodococcus species used to improve water and soil quality 

and control bacterial infections. Probiotics Rhodobacter and Rhodococcus species are live 

preparations of microbial cells that, when ingested in enough concentration, beneficially affect 

the host’s health and growth by improving the intestinal microbial balance [9]. To attain 

beneficial effects in fishes, probiotics could be added through feed and water. Regular use of 

probiotics in the feed of fish will be useful to have several health benefits such as efficient 

digestion of food, effective incorporation of nutrients into body parts, improved growth, 

elevated immunity, and more survival. The accumulation of organic wastes deteriorates water 

and soil quality and, in turn, decreases the growth. A supplementation trial was conducted to 

avoid this problem to determine the effect of commercial soil probiotic ‘Super-PS’ in the water 

quality maintenance and growth of Pangasius hypophthalmus culture in a freshwater pond. 

Probiotic bacteria are known to improve water quality in many ways. 

Generally, the Pungus genus refers to a large shark catfish native of freshwater in South 

and Southeast Asia. These are primarily benthic omnivores that depend on bacteria, detritus, 

vegetative material, macroalgae, zooplankton, crustaceans and some fishes for their nutrition. 

Pangasius (Pangasianodon) included Pangasius gigas and Pangasius hypophthalmus and was 

diagnosed by the absence of mandibular barbells, the absence of teeth in adults and the presence 

of a single-lobed swim bladder.  Pangasius hypophthalmus is commonly known as Iridescent 

Shark in Sutchi; Catfish in Thailand or Pla Sawai, Patin in Malaysia, Tra or Basa Catfish in 

Vietnam. It belongs to the family Pangasidae. Pangasius hypophthalmus has been emerging as 

an economically important species due to their faster growth, year-round production, and high 

productivity in Southeast Asian aquaculture. It has good market value as a food fish due to its 

taste and deliciousness with high protein, minerals, and fat content [13]. 

Catfish Pangasius hypophthalmus is considered one of the most successful aquaculture 

species due to its relative ease in culture, fast-growing fish, high-market demand, and 

suitability to local climate conditions [14]. The Commercial aquaculture production of catfish, 

Pangasius hypophthalmus has increased rapidly in recent years and has contributed 
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significantly to food security and economic development. These fishes are well adapted to low 

oxygen water and can survive on low diet fishmeal. In India, Andhra Pradesh is the leading 

state with 25,000 ha under Pangasius hypophthalmus culture in the freshwater sector. The 

culture of Pangasius hypophthalmus can be considered a unique aquatic farming system in 

many ways. Production is the fastest growth recorded in any aquaculture sector ever, based on 

a single species, superseding the production per unit for any form of primary production. 

Pangasius hypophthalmus fish protein hydrolysate (FPH) with antioxidative, antihypertensive, 

antimicrobial, and immunomodulatory properties could be used for pharmaceutical, health 

food well as food processing and preservation industries [15].  

 Indian farmers are also enthusiastically culturing Pangasius hypophthalmus using 

improved cultural methods and improvised supplementary feeds, which are commercially 

available in the market. Because of its relative growth rate (almost one kg in 90 days), this fish 

is cultured in many states of India, particularly in  Andhra Pradesh, West Bengal, Kerala, and 

Orissa. The Pangas catfish Pangasius hypophthalmus was first introduced into India in the year 

1997 in the state of West Bengal from Bangladesh. Initially, its farming was carried in a limited 

area in the state of West Bengal; later on, this was cultured on a large scale in the state of 

Andhra Pradesh. Since 2004, its farming has increased due to commercial importance. Striped 

catfish (Pangasius hypophthalmus) is a high-fat fish compared to other freshwater fish like 

snakehead fish and carp. Striped catfish oil contains unsaturated and polyunsaturated fatty acids 

that are beneficial for health [16]. 

The culture of Pangasianodon catfish is largely restricted to pond aquaculture systems 

in India. Information from existing farmers reveals that this fish is cultivated both under 

monoculture and polyculture with Indian major carps and Chinese carps. However, a 

monoculture of Pangasius hypophthalmus fetches better performance and profit to farmers. 

Andhra Pradesh is the major producing state for Pangasius hypophthalmus where most of the 

farms are located in Krishna and West Godavari districts of Andhra Pradesh. However, concern 

has arisen about long-term sustainability due to diseases and their negative impacts on socio-

economic aspects and biodiversity. The unregulated culture of Pangasius hypophthalmus has 

been causing concern to environmental safety and warranting a very cautious food. 

2. Materials and Methods 

 2.1. Source of fish and acclimatization. 

Fingerlings of Pangasius hypophthalmus (Figure 1) collected from government fish 

farm at Tirupati, Chittoor district, Andhra Pradesh, were brought and acclimatized to the 

laboratory conditions. Fingerlings of fish were collected from the local fisheries department as 

per the standard pisciculture procedures and were kept in cement tanks for a week with 

sufficient aeration and dechlorinated water to acclimatize them to laboratory conditions. 

 
Figure 1. Pangasius hypophthalmus. 
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2.2. Probiotic. 

This study used commercially available probiotic ‘Super PS’ manufactured by 

symbiosis animal feeds, A.D.B road, Peddapuram, East Godavari district, Andhra Pradesh, 

India. Super PS is a soil probiotic made with beneficial bacteria used to improve pond bottom 

condition, reduce harmful bacteria, and keep the environment friendly for aquaculture. It is 

composed mainly of Rhodobacter species and Rhodococcus species in 109 CFU mL−1. 

 

 
Rhodococcus Species         Rhodobacter Species 

Figure 2. Super PS – Soil Probiotic. 

2.3. Pond preparation and stocking.  

The experiment was carried out in one control and two experimental ponds. All the 

experimental ponds were dewatered and dried for fifteen days before stocking. The purpose of 

the sundried pond is to disinfect the pond and stabilize pH; limiting the pond with CaO was 

applied at the rate of 125 kg/ha with the dusting method [17]. Precautionary measures were 

taken to avoid any unimportant material in the pond. After removing the sediment, 50 to 100 

ltr/ha of Super PS may be sprayed over the soil to utilize the organic matter and establish a 

beneficial bacterial community. After two weeks of pre-stocking, the ponds are watered up to 

1.5 to 2.0 m, and this water level was maintained throughout the experimental period. 

After two weeks of pre-stocking and manuring the pond, each pond was stocked with 

Pangas (Pangasius hypophthalmus). This study is a monoculture that includes only Pangus. 

The length and average body weight of fishes were noted at the time of stocking. At the time 

of stocking, fingerlings' size (length of the fish) was measured by centimeter-scale, and the 

weight of the fish was measured by electronic balance. 

2.4. Experimental design and feeding. 

The experiment was conducted in three ponds. One is kept as a control pond, and the 

other two are kept as experimental ponds. Initially, the three ponds were dewatered and allowed 

to dry in sunlight for a month to increase the hydrogen sulfide capacity and remove unnecessary 

weeds. The edges of the pond are repaired and constructed. After testing soil pH, liming was 

done at a dose of 250 kg/ha (CaCO3) that helps to maintain good water quality. All three ponds 

are maintained with the same volume of water. All three ponds were fenced with fine-meshed 

nylon net so that any unwanted organisms could not enter the pond from outside. The control 

pond was cultured without any probiotic treatment and was expressed as T1, and the other two 

ponds were cultured following a control diet and were expressed as T2 and T3. Initially, the 

probiotic was supplemented to the experimental ponds by spreading 40 liters Super PS/ha 

before stocking fishes to utilize the pond bottom’s organic matter and to increase the beneficial 

https://doi.org/10.33263/LIANBS111.32913304
https://nanobioletters.com/


https://doi.org/10.33263/LIANBS111.32913304  

https://nanobioletters.com/ 3295 

bacteria on the pond bottom. Two supplementary diets were compared for the growth study we 

prepared for treatment 2 and 3 ponds (T2- Experimental diet-1; T3- Experimental diet-2). 

● Diet 1: Control diet (T1) was prepared by using the following ingredients (Rice bran (60g) + 

Groundnut oil cake (100g) + Soybean cake (100g) + Fish meal (40g). 

● Diet 2: Experimental diet-1(T2) is prepared by using the following ingredients, (Control diet 

(10g) + Soil probiotic “Super PS” (2g) + Vitamin C (2g).  

● Diet 3: Experimental diet-2(T3) is prepared by using the following ingredients, (Control diet 

(10g) + Soil probiotic “Super PS” (2g) + Groundnut oil cake (3g) +Vitamin C (2g) 

● Experimental duration: 60 days 

● Fish size: Fingerlings (6g) 

● No. of Replicates: 6 No’s 

● Number of fish in each replicate: 10 No’s.  

The fish meal ingredients include Fish oil, Soya meal, Rice bran, Rapeseed meal, 

Broken Rice, Vitamins, and Minerals. The average body weight was recorded at the time of 

stocking. After stocking of fish, Super PS's dose was 0.5 ppm/week at the starting stage, 1 

ppm/week at the middle stage, and 1–2 ppm/week at the last stage of the experiment. This 

probiotic is given to fish through the feed.  

2.5. Water quality parameters. 

In the present study, physicochemical parameters of water and probiotic bacterial loads 

were studied at fortnight intervals by collecting water samples between 8 and 10 a.m. The 

physicochemical parameters were measured by the standard methods and field instruments. 

Water temperature was measured in the pond itself by using a standard centigrade thermometer. 

Field test instruments were used to examine water pH (Digital mini – pH meter, model 55) and 

dissolved oxygen (YSI-58). Transparency of water was measured in terms of light penetration 

method using Secchi disc [18]. Salinity was measured with a refractometer (Japan). Total 

ammonia [19], Nitrate – Nitrogen [20], and total alkalinity & Hardness [19] were analyzed by 

the standard protocols following the methods suggested by Golterman and Clymo (1970) [21]; 

Wetzel and Likens (1979) [22]; APHA (1999) [23]. Total ammonia concentration was 

measured by Hach comparison apparatus following the method reported by APHA, (1989) 

[19], and the Deionized ammonia (NH3) was calculated from total ammonia according to Boyd 

(1990) [18]. Nitrate-nitrogen was measured by phenolsulphonic acid method, according to 

Boyd (1984) [20]. Colour readings were measured with the spectrophotometer (Milton Roy 

21D model) at 410 nm wavelength. Total alkalinity and total hardness were measured by 

titration, according to APHA (1985) [24]. 

2.6. Soil quality parameters. 

Soil pH was determined electrochemically using an electrode pH meter Jackson (1973) 

[25], and the ratio of soil to water was 1:25. The electrical conductivity of soil was measured 

with the help of EC meter. Walkley and Black’s wet oxidation method was used to determining 

the Organic Carbon within the samples. The levels of Ca and Mg were determined NH4OAc. 

(pH-7.0) extract by the titrimetric method as described by Jackson [25]. 
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2.7. Bacterial analysis.  

Two fish as an initial sample before the commencement of the experiment and two fish 

from each trough at the termination of the experiment were starved for 24 hours in order to 

clean their intestinal tract before being sacrificed. The gut was aseptically dissected out both 

prior to commencement and at the termination of the experiment. Then the gut was 

homogenized with sterilized and chilled 0.1M, PBS, pH 7.4 (10:1 volume: weight). After five 

serial 1:10 dilutions, the homogenate was plated on a pseudomonas base medium (Hi-medium 

Mumbai). 0.1 mL of the sample was inoculated into the medium and incubated at 370C for 24 

to 48 hours from the diluents. All the determinations were carried out in triplicates following 

incubation; plates containing viable colonies were used to calculate bacterial population results. 

The bacterial load of the fish gut was expressed as a number of colonies forming units per ‘g’ 

gut tissue CFU/g [26]. 

2.8. Growth performance analysis.  

Growth performance was studied by different growth parameters. Average daily growth 

(ADG), Specific growth rate (SGR), Feed conversion ratio (FCR), and protein efficiency ratio 

(PER) was calculated and statistically analyzed (ANOVA). Final weight gain%, Survival rate 

(SR) %, total feed consumption, and total yield (Kg) were estimated. The following growth 

parameters were used for studying the growth performance of Pangas [26]. 

Average daily gain (g) = Final weight (g) / Duration of culture (days)  

Final Weight Gain % = Final Weight (g) – Initial Weight (g) / Initial Weight (g) ×100  

Survival rate % = No of fish harvested / No of fish stocked ×100  

Feed Conversion Ratio = Dry weight of feed consumed/ Increase in wet weight of fish;  

Protein Efficiency Ratio = Wet weight gain of fish/ Protein consumed and  

Specific Growth Rate = [(In final weight – In initial weight)/days on trial] × 100 

2.9. Statistical analysis.  

Statistical analysis was done by one-way analysis of variance (ANOVA) using MS-

EXCEL and SPSS 16.0 software. The mean difference between different treatments was tested 

for significance at P<0.05, and Duncan’s multiple range tests made comparisons to find out a 

significant difference between different treatments in respect of growth. 

3. Results and Discussion 

3.1. Water quality parameters. 

In the present study, important water quality parameters, like pH, temperature, 

dissolved oxygen (DO), alkalinity, hardness, ammonia, nitrite, salinity were studied, and their 

values of Mean ± S.D (n=6) and ranges during the supplementation of a control diet and 

supplementary diets were shown in Table 1. All the water quality parameters were within the 

acceptable range for the freshwater culture of fish. In the present study, water quality 

parameters of the ponds treated with probiotics were observed to have a good impact, which 

might be because of the microbes' various roles. Thus, probiotics were useful in maintaining 

the pond water pH at the desired level [27]. The dissolved oxygen levels were maintained 

optimum in the ponds treated with an experimental diet. This may be due to the effect of 

probiotics, which are favored in the mineralization of organic matter. The nutrients, nitrate-N, 
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nitrite-N, and ammonia-N in the pond water, did not follow the same distribution pattern, and 

the variations may be due to biological or chemical reactions or a combination of these two. 

The concentrations of ammonia and nitrites in control-treated pond T1 were slightly higher than 

that of the experimental treated ponds T2 and T3 (Table 1). 

3.2. Soil quality parameters. 

In the present study, various soil quality parameters (pH, organic carbon, electrical 

conductivity, phosphorus, calcium, magnesium) were measured and found to be within the 

culturable range presented in Table 2. The soil pH was more or less the same throughout the 

study period in both control and probiotic treated ponds. The pH of 6.8 – 7.6 range was 

observed. The electrical conductivity was 9 observed more in a probiotic treated pond in 

comparison to the control pond compared. Current study data shows that the standard 

concentrations of total phosphorus increased in the probiotic treated pond compared to the 

control pond (2.57% - 3.1%). The Total Organic Carbon showed a significant difference 

between the control and probiotic treated pond (1.055% – 1.35%) (P<0.05). Correspondingly 

the Ca and Mg levels also showed significant sediment changes after treated to commercial 

soil probiotic ‘Super PS’.  

3.3. Bacterial analysis. 

Soil probiotic ‘Super PS’ contain Rhodobacter species and Rhodococcus species were 

added to the water of the ponds supplemented with experimental diet 1 and diet 2, whereas no 

probiotic was added to control ponds.  

 
Figure 3. The relative bacterial loads during the culture period in different Petri plates. 

Table 1. Water quality parameters in control ponds and probiotic treated ponds that contain Pangasius 

hypophthalmus fingerlings. 

Physico-Chemical 

parameters 

Feed  1:  Control diet Feed 2: Experimental diet-1 Feed 3: Experimental diet-2 

Mean± S.D Range Mean± S.D Range Mean± S.D Range 

Water temperature (0C) 27.41 ± 4.51 25.3-30.2 27.41 ± 4.54 25.1-31.50 27.41 ± 4.36 25.60-31.50 

Secchi disc transparency 

(cm) 

35.15±5.30 28.0-44.0 33.11±3.25 28.02-40.0 32.06±3.20 28.50-39.20 

Dissolved Oxygen (mg/mL) 5.10 ± 0.67 4.6-6.0 5.21 ± 0.56 4.1-6.2 5.32 ± 0.53 4.3-6.2 

pH 7.69 ± 0.19 7.0-8.4 7.76±0.25 7.0-8.2 7.79 ± 0.31 7.0-8.5 

Total alkalinity (mg/L as 

CaCO3) 

125.20 ± 16.6 110-152 123.57± 10.01 120-180 143 ± 16.75 120-184 

Total hardness (mg/L as 

CaCO3) 

215.3 ± 46.8 150-270 250.4 ± 52.8 190-305 262.8 ± 44.2 205-310 

Nitrite-N (mg/L) 0.25 ± 0.1 0.10-0.30 0.06±0.02 0.04 ± 0.08 0.06 ± 0.02 0.04-0.08 

Nitrate-N (mg/L) 0.21±0.07 0.10-0.3 0.31±0.10 0.12-0.47 0.47±0.05 0.40-0.41 

Ammonia-N (mg/L) 1.05 ± 0.11 0.90-1.25 0.28 ± 0.03 0.25-0.32 0.18 ± 0.02 0.16-0.25 
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Heterotrophic bacterial count (CFU/g gut tissue) in Pangasius hypophthalmus 

fingerlings fed with a control diet and experimental diets were shown in Table 3. The total 

heterotrophic bacteria (THB) were high in experimental diets received fingerlings compared 

with control. The loads recorded were 3.76×103 cfu/mL in experimental diet 1; 4.20×103 

cfu/mL in diet 2, and 1.01×103 cfu/mL in control diet received fingerlings. The relative 

bacterial loads during the culture period in different Petri plates were shown in Figures 2 and 

3. The differences in growth and survival of several bacterial colonies from the gut of 

fingerlings Pangasius hypophthalmus between control and treated groups could be attributed 

to the quality of diets. 

Table 2. Soil quality parameters in control ponds and probiotic treated ponds that contain Pangasius 

hypophthalmus fingerlings. 

Physico-chemical 

parameters 

Feed  1:  Control diet Feed 2: Experimental diet-1 Feed 3: Experimental diet-2 

pH (ranges)  6.6 -7.5a 6.8 – 7.7b  7.1 – 7.8c 

Electrical Conductivity  

(ds/m)  (ranges)     

2.2 – 6.94a 5.6 – 6.25b 5.7 – 6.91c 

P (meq/100gm) (%) 2.65a 3.0b 3.2b 

Organic Carbon (%) 1.1355a 1.1475b 1.1492c 

Ca (ranges) (%) 0.13 – 0.15a 0.14 – 0.19b 0.15 – 0.20b 

Mg (ranges) (%) 0.07 – 0.09a 0.08 – 0.11b 0.09 – 0.12c 

Data are Mean values ± S.D (n=3) Values in the same row with the same superscripts are not significantly different 

(P<0.05) (DMRT). 

Table 3. Heterotrophic bacterial count (CFU/g gut tissue) in Pangasius hypophthalmus fingerlings fed with 

control and experimental diets for 60 days. 

Data are Mean values ± S.D (n=3) Values in the same row with the same superscripts are not significantly different 

(P<0.05) (DMRT). 

3.4. Growth performance. 

The data regarding growth performance and feed utilization by Pangasius 

hypophthalmus fingerlings fed experimental diets were presented in Table 4. There were 

significant differences in the final average weight of Pangasius hypophthalmus fingerlings 

among all the ponds (P<0.05). Dietary supplementation of ‘Super PS’ probiotic showed 

significant growth performance and feed utilization efficiencies over the control diet-fed 

fingerlings. After completion of 60 days of the culture period, the final average weight gain 

(%) was highest for the experimental diet 2 fingerlings, which differed significantly (P<0.05) 

from that of experimental diet 1 and control. During the culture period, the highest weight gain 

was found in the pond fed with experimental diets. The soil probiotic Super PS was used. The 

lowest weight gain was found in the control pond. SGR showed a similar trend. The probiotic 

treated pond showed better SGR than the control ponds, which was significantly different 

(P<0.05). FCR and PER were best for the experimental diet 2 fish group, which showed a 

significant difference (P<0.05) than that of experimental diet 1 and control. At the end of the 

experiment, the survival rate of fingerlings was highest in the ponds treated with experimental 

diets, whereas it was low in the control ponds. A however less significant difference was found 

among the experimental diet treated ponds T2 and T3 (P<0.05). 

 

aCFU/g gut Control diet Experimental diet 1 Experimental diet 2 

Bacterial count on  pseudomonas base 

medium (PBM) 

1.01×103 a cfu/mL 3.76×103b cfu/mL 4.20×103c cfu/mL 
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Table 4. Growth and feed utilization efficiency in Pangasius hypophthalmus fingerlings fed with control and 

experimental diets for 60 days. 

Parameter Control diet Experimental diet 1 Experimental diet 2 

Initial average weight 9.85 ± 0.01a  
 

9.85 ± 0.02a 
 

9.85± 0.01a 
 

Final average weight 81.63 ± 7.84a 
 

140.12 ± 4.91b 
 

156.55 ± 6.83c 
 

Weight gain (%) 728.40± 0.02a 
 

1332.53±0.02b 
 

1489.34±0.02 c 
 

Survival (%)   78.2a 89.67±1.15b   91.67±1.15c 

Food intake (g/kg body 

weight of  fish/day) 

10.03±0.11a  
 

10.04±0.02 a 
 

10.06±0.15 a 
 

 

FCR 2.41 ± 0.06a 
 

2.21 ± 0.03ab 
 

2.07 ± 0.02b 
 

PER 1.02±0.01a  
 

1.36±0.02 b 
 

1.59±0.01c 
 

SGR (% day-1) 2.45 ± 0.02a 
 

2.61 ± 0.012ab 
 

2.70 ± 0.012 b 
 

Data are Mean values ± S.D (n=3) Values in the same row with the same superscripts are not significantly different 

(P<0.05) (DMRT). 

3.5.Discussion and conclusion. 

In fish culture systems, several commercial antibiotics are used for disease management 

in order to increase productivity. Though these are advisable methods that cause environmental 

hazards, the same chemicals are being used for excess productivity. To reduce these hazards 

and develop antibiotic-resistant culture, probiotics have been developed [28]. Probiotics reduce 

the diseases caused by pathogens and make the fish more resistant [29,30]. Probiotics 

sometimes show a direct growth-promoting effect on fish either by a live involvement in 

nutrients uptake or by providing nutrients or vitamins to the host [31]. It has also been 

experimentally shown that Probiotics indeed enhance fish growth [32-35]. Oscar et al., 2019 

[36] reported for the first time that the normal concentrations of Ig M like antibody in striped 

catfish Pangasius hypophthalmus grown in recirculating aquaculture systems. The current 

study aims to find out the effect of soil probiotics on water, the soil quality of the pond in which 

they are cultured, and the enhancement in the growth parameters and microbial analysis in the 

gut of Pangasius hypophthalmus by using dietary Probiotics. The quality of water for fish 

ponds depends upon the nature of the soil, water source, and the location of ponds [37]. The 

quality of water is determined by various parameters of the water [38]. Consequently, the sector 

has developed strategies in various countries to improve water quality and fish growth.  

In the present study, a commercial soil probiotic, ‘Super PS’ was used as a feed 

supplement. ‘Super PS’ is a soil probiotics made with beneficial bacteria, which is used to 

improve pond bottom conditions, reduces harmful bacteria, and keep the environment friendly 

for aquaculture. It is composed mainly of Rhodobacter species Pangasius and Rhodococcus 

species. Pangasius Rhodococcus is a genus of aerobic, non-sporulating, non-motile Gram-

positive bacteria and has thrived in a broad range of environments, including soil, water, and 

eukaryotic cells. A major application of Rhodococcus arises from bioconversion, using 

biological systems to convert cheap starting material into more valuable compounds, 

Rhodobacter, a genus of gram-negative bacteria widely distributed in freshwater as well as 

marine and hypersaline habitats. Species Rhodobacter has a wide range of metabolic 

capabilities, including photosynthesis, lithotrophs, and aerobic and anaerobic respiration. It can 

also fix nitrogen. These capabilities allow it to survive in a number of varied habitats. The 

current study showed soil probiotic super PS had enhanced the production of experimental 

ponds compared to control ponds. Application of Probiotics to the ponds was found to improve 

the water quality parameters and also the sediment condition in the pond bottom, thereby 

enabling the successful culture and harvest. Further, Probiotics are nonpathogenic and non-

toxic organisms without undesirable side effects when administered to aquatic organisms [39]. 
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Probiotics are bioresponsive or eco-friendly agents. They can be introduced into the culture 

environment to control and compete with pathogenic bacteria and also to promote the growth 

of culture organisms. Several studies have accredited the effect of probiotics on the competition 

for energy sources [35], [39-44]. 

In the present experiments with soil, Probiotics supplemented ponds gave a better 

production, and water parameters such as pH also are maintained at optimal range. Thus 

probiotic was found to use full in maintaining the pond water pH the desired level [27]. Water 

quality parameters were much improved in experimental ponds when compared to control 

ponds. Among all the treatments, T2 goes to better survival and high yield. These results are in 

agreement with earlier published similar results by Sreenivasulu et al., 2018 [32] and Abasali 

and Mohmad, 2011 [45]. In the present study, the application of soil Probiotics reduced organic 

matter loads. In the present study, the application of soil probiotic significantly reduced 

ammonia levels in experimental ponds than control ponds in which probiotic was not used. 

Among all the treatments, T2 yielded better results, i.e., in fish weight, survival, and yield also. 

The application of probiotics in the fish culture ponds appears to be having more 

impact. There is an increasingly heavy demand for fish production, and a simultaneous increase 

in the search for an alternative to antibiotics is also increasing. The application of Probiotics 

intended for the culture system is now attracting considerable attention. Several commercial 

products are available nowadays, particularly directed at the culture organisms.  

The beneficial microorganisms greatly impacted the pathogenic organisms and 

improved water quality [46-49]. These bacteria are important to aqua farmers; without them, it 

is difficult to maintain a healthy environment in aquaculture ponds. Since the beginning of 

probiotics in aquaculture, a growing number of studies have demonstrated their ability to 

control potential pathogens and increase the growth rates and welfare of cultured aquatic 

animals [50-54].  

In the present study, the water quality parameters of the ponds were within the 

culturable range. Water quality parameters of the ponds treated with Probiotics were observed 

to be good, which might be because of the various roles played by the microbes. During the 

observation period, the amplitude of variation in water temperature was very narrow (Table 1), 

which is considered characteristic of tropical waters [55-58]. The water temperature, in general, 

follows the pattern of fluctuation of air temperature. Transparency of water showed an inverse 

correlation with temperature and negatively correlated with dissolved oxygen. These relations 

are interdependent and could be explained by the high temperatures being conducive to the 

development of phytoplankton. With the increase in the densities of phytoplankton’s a 

corresponding decrease in the Secchi disc transparency and increase in dissolved oxygen 

content was observed. This might be due to the beneficial effect of Probiotics, which induced 

mineralization of organic matter. pH of water has been found to be positively correlated with 

dissolved oxygen. It is well established that the carbonates increase the pH of water on 

hydrolysis. Simultaneously the photosynthetic release of oxygen increases the dissolved 

oxygen content in the water. The relationship between pH, free carbon dioxide, carbonates, and 

bicarbonates has been discussed by many workers [59,60].  

The total amount of ammonia and nitrite level was reduced in Probiotics treated ponds 

rather than control, and the lowest level was found in T2. This is due to the impact of beneficial 

bacteria, which used the dissolved organic material as their nutrient and for nitrification rapidly. 

Thus by maintaining the ammonia level, probiotic helps in maintaining good water quality and 

thereby keeping the fishes disease-free. Suhendra et al., 1997 [61] found that routine use of 
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commercial Probiotics resulted in reduced organic matter accumulation, improved water 

quality, and enhanced environmental conditions. Current study data showed the standard 

concentrations of TP (2.65-3.2%), organic carbon (OC) (1.355–1.1492%), Ca (0.13–0.20%), 

Mg (0.07-0.12%) in the sediment after the ponds are treated with commercial probiotic ‘Super 

PS’. 

During the whole culture period in the experiment, all the probiotic-supplemented diets 

increased final weight. The weight gain infers that the addition of probiotics increased Pangas' 

growth performance. The average bodyweight of the harvested pangas was 81.63±7.84 g - 

156.55±6.83 g in Probiotics treated and controlled ponds, respectively, and the difference was 

significant between these two productions (P<0.05). The growth was much better in the 

probiotic pond than in the control pond. Results showed that all probiotic-supplemented diets 

resulted in higher growth in pangas than the control diet. This result is very inspiring in fish 

culture with Probiotics as the size of fish is relatively better. In the present study, the average 

survival rate was 90.67±1.15% in Probiotics ponds and 78.20±3.0% in controlled ponds, and 

the difference was significant between these two productions (P<0.05). In probiotic 

supplemented ponds survival rate was 15.38% more than the control pond. 

Simultaneously the conclusion obtained from the present study is that the probiotic 

plays a vital role in the growth, survival, and disease resistance of the aquatic animal by 

maintaining good water and soil quality parameters throughout the culture period. Probiotic 

treatment has become a strong alternative to antibiotics for the fish culture system. The study 

significantly states that probiotics have shown a significant effect on the growth, survival, and 

productivity of Pangasius hypophthalmus culture. The combined application of soil probiotic 

and protein feed probiotics supplement T2 showed the best growth performance, which was 

significantly higher. The findings from this study could be applied to the farmer’s level to 

increase Pangas' production. 

4. Conclusions 

It can be concluded that the commercial soil probiotic ‘Super – PS’, which is used as a 

feed supplement, mainly composed of Rhodobacter and Rhodo coccus species probiotic 

bacteria, causes a significant increase in water and soil quality parameters along with the 

growth of freshwater fish Pangasius hypophthalmus. 
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