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Current trends and usage patterns of aqua drugs and chemicals in pond-based freshwater aquaculture: A comprehensive study at Rajshahi district of Bangladesh
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ABSTRACT 

	Aims: This study aimed to explore the current usage of aquatic drugs and chemicals in freshwater aquaculture practices within the Rajshahi district of Bangladesh.
Place and Duration of Study: The study was carried out in three upazilas, including Tanore, Durgapur, and Paba, within the district of Rajshahi in Bangladesh, over the period from March to August 2023.
Methodology: Data was gathered through face-to-face interviews using questionnaires with relevant stakeholders, including 60 fish farmers, 25 chemical vendors, and representatives and 15 technical service officers from various feed and aqua-pharmaceutical companies.
Results: Carp polyculture was the predominant aquaculture system observed in the investigated region, where different types of aqua drugs and chemicals were recognized as being used by fish farmers for various purposes, including managing water quality, disinfection, enhancing dissolved oxygen, treating diseases, promoting growth, and eliminating toxic gas. Several pharmaceutical companies were identified to supply approximately 140 aqua medications and chemicals under various trade names. In the study area, Lime, Geolite gold, Timsen, and Pathonil were the most widely used chemicals used for maintaining water quality and disinfecting the pond. Fish farmers used 16 several branded oxygen enhancers, mostly Oxy More, ACI-Ox, Oxy Life, Oxy Max. Among the 16 branded antibiotics identified, Renamycin, Ciproflox, Oxysenthin-20%, and Ranamox were extensively used by fish farmers. As probiotics, Pond Care, Eco-Pond, Profs, Aqua Life, and Safe Gut; and as growth promoters, Aqua Boost, Megavit Aqua, Rena Fish, and Eon Fish Grower were most commonly used. In addition, 12 obnoxious gas removers and other pesticides were found to be applied in fish ponds. 
Conclusion: The use of chemicals in aquaculture is expanding rapidly in the Rajshahi region. Most of the farmers have a limited understanding of how to use aqua drugs and the appropriate withdrawal period, which could negatively impact both fish and human health.
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1. INTRODUCTION 
Aquaculture has emerged as the most dynamic and rapidly growing sector of food fish production worldwide due to the ongoing depletion of wild fisheries resources. In Bangladesh, it significantly contributes to the national economy and acts as a main source of animal protein. It ensures food security, generates new job opportunities, and helps in uplifting the socio-economic development. Recently, the country ranks fifth globally in terms of aquaculture production, with 49.15 lakh metric tons produced in 2022–2023 (DoF, 2023). The freshwater aquaculture in this country has tremendously developed, diversified, and intensified during the past two decades.
 As the aquaculture industry has extended and strengthened, the demand for the usage of antibiotics, and other aqua-chemicals has increased in this country. Currently, 100 pharmaceutical companies produce about 400 aqua medicines in Bangladesh (Paul et al., 2021). The fish farmers of the country have extensively used various aqua medicines and chemicals for a variety of purposes, such as pond building, prevention and treatment of diseases, water and soil quality management, enhancement of pond productivity, feed formulation, and growth promotion (Khan et al., 2011; Ahmed et al., 2012). Occasionally, representatives or salesmen of several pharmaceutical companies and chemists persuaded farmers to use their products.
However, the majority of farmers don’t have sufficient knowledge about the proper dosages and application techniques of aqua medicines and chemicals. This is because there is insufficient information about the current state of aqua medications and their effects on aquaculture. The use of unapproved and careless use of approved aqua medicines and chemicals results in problems such as drug resistance and creates a negative effect on species biodiversity, which ultimately affects the native wild species and also the cultured species, humans, and the environment (Sorower et al., 2020). Moreover, the human body may be exposed to residues of the aqua chemicals through the food chain, which could have serious health effects such as respiratory, neurological, gastrointestinal, and reproductive complexities (Kim et al., 2017; Rani et al., 2021). Additionally, improper management practices of chemicals and aqua drugs in aquaculture may harm non-target organisms and cause bacteria to develop antibiotic resistance (Watts et al., 2017). 
The increasing interest in fish farming among the people throughout the country, especially in Rajshahi in recent years, has led to numerous improvements in fish farming production. Rajshahi is currently a fish surplus district, and it earns a lot of money by selling fish to other districts on a regular basis (DoF, 2023). The use of pesticides, antibiotics, and aqua medicines is rapidly rising in tandem with the growth of aquaculture in Rajshahi. There are several problems with the usage of these chemicals since farmers were not familiar with their proper dosage, application technique, and adverse effects of indiscriminate use. Only a few studies documented the usage of pesticides, antibiotics, and aqua-drugs in aquaculture systems in certain parts of Bangladesh, including Bogra (Hossain et al., 2014), Sylhet (Chowdhury et al., 2015), Comilla (Rahman et al., 2017), Jamalpur (Anwar et al., 2018), Jessore (Adhikary et al., 2018), Chittagong (Kawsar et al., 2019), Noakhali (Ullah et al., 2020), Moulvibazar (Singha et al., 2020), Patuakhali (Hasan et al., 2020), Rangpur (Das et al., 2020), Khulna (Hossain et al., 2021), Lakhsmipur (Paul et al., 2021), Narsingdi (Kawsar et al., 2022), and Mymensingh (Bari et al., 2024). The amount and kinds of aqua chemicals used in aquaculture might vary by region depending on the culture method and species (Asif et al., 2021). However, there is a lack of information regarding the present status and consequences of using different commercial aqua drugs and chemicals in aquaculture in Rajshahi region of Bangladesh. Therefore, the present study was undertaken to assess the present status of aqua drugs and chemicals used for fish culture ponds in this region, along with their producers, suggested dosages, and particular uses in aquaculture practices. 
2. material and methods 
2.1 Study area
The study was carried out in three upazilas, namely Tanore (24°41' N, 88°24' E), Durgapur (24°28' N, 88°45' E), and Paba (24°31' N, 88°28' E), under the district of Rajshahi in Bangladesh (Figure 1). The study was performed in some aquaculture farms, drug and chemical shops over a period of six months from March to August 2023 to determine the current status of aqua drugs and chemicals used in the selected study areas. 
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Figure 1. Sampling sites of the study areas in Rajshahi district, Bangladesh
[bookmark: _Hlk195697634]2.2. Data collection
During the study, we targeted 100 stakeholders, including 60 aquaculture fish farmers, 25 aqua drug and chemical shops, and 15 representatives and technical service officers of different pharmaceutical and feed industries from the selected three upazilas, to collect data using questionnaire-based face-to-face interviews. The interview was conducted following a simple random selection sampling procedure to prevent bias. Before the face-to-face interview, a preliminary set of survey questionnaires was developed in order to gather the anticipated data in accordance with the study's objectives and pre-tested to determine the suitability of the questions. The questionnaires focused on chemical names, active components, the purpose of use, application methods, dosage time, source, price of drugs, environmental impact, and health consequences. Furthermore, different data were also gathered through techniques such as focused group discussions, cross-checking, key informant interviews, and direct observations to improve the dataset and assure the accuracy of the data gathered. For the collection of relevant secondary data, different kinds of literature, such as scientific journals, online publications, textbooks, news articles, etc., were used. Additionally, relevant governmental and non-governmental organizations, like the Upazila Fisheries Office, were also visited to collect associated data.
2.3 Data processing and presentation
After collection, the data were compiled, gathered, and presented using Microsoft Word and Microsoft Excel (version 2019). Related tables and charts have also been created, and the data is ultimately shown in a tabular and graphical format. 

3. results and discussion
In Bangladesh, aquaculture is heading towards intensification and commercialization day by day. The use of a diverse range of aqua chemicals is becoming increasingly important for maintaining and improving aquaculture productivity in Bangladesh. The goal of the present study was to gain a better understanding of the current state of cultural practices, commercial aqua medicines, and chemicals used in fish farming practices in Rajshahi district. 
3.1 Aquaculture practice and fish species cultured
Carp polyculture was the most widely practiced system in the selected farms of the study areas, where semi-intensive aquaculture practices were the most prevalent, with few intensive practices. The most widely cultivated species were Indian major carps and some exotic carp species (Table 1), as observed throughout the country. 
Table 1. List of commonly cultured fish species in the study areas
	Local Name
	Common Name
	Scientific Name

	Rui
	Rohu
	Labeo rohita

	Katla
	Catla
	Catla catla

	Mrigel
	Mrigal
	Cirrhinus cirrhosus

	Silver carp
	Silver carp
	Hypophthalmicthys molitrix

	Common carp
	Common carp
	Cyprinus carpio

	Grass carp
	Grass carp
	Ctenopharyngodon idella

	Bata
	Bata
	Labeo bata

	Pangas
	Striped catfish
	Pangasius hypophthalmus

	Tilapia
	Tilapia
	Oreochromis mossambicus

	Thai sarpunti
	Silver barb
	Barbonymus gonionotus


3.2 Aqua drugs and chemicals producing company
[bookmark: _Hlk182135756]Thirty-two distinct types of aqua medicines and chemicals manufacturing and selling companies were recorded in the three surveyed upazilas of Rajshahi district during the present investigation (Table 2, Appendix-II). Previous reports (Anwar et al., 2018; Singha et al., 2020) indicated that more or less same companies have performed their selling activities throughout the country. 
3.3 Farmers using different types of aqua drugs and chemicals
The use of various chemicals and aqua medicines in aquaculture is common among fish farmers in the Rajshahi district. Most of the farmers applied various aqua chemicals in their fish culture ponds (Table 3). More or less similar phenomena were also found in the previous studies (Chowdhury et al., 2012; Hossain et al., 2014; Anwar et al., 2018; Singha et al., 2020).
Table 3. Percentage farmers using different types of aqua drugs and chemicals
	Types of aqua drugs and chemicals
	Number of respondents (farmer)
	Percentage (%) of farmers

	Pond preparation and water quality management agents
	60
	100

	Disinfectants
	56
	93.30

	Oxygen enhancers
	52
	86.67

	Antibiotics
	58
	96.67

	Probiotics
	44
	73.33

	Growth promoters
	49
	81.67

	Obnoxious gas removers
	50
	83.33

	Pesticides
	55
	91.67

	Other chemicals
	38
	63.33


[bookmark: _Hlk196452510]
3.4 Chemicals for preparing ponds and managing water quality
[bookmark: _Hlk182136077]During this study it was found that the farmers of the study areas used a variety of chemicals to improve both the soil and water quality of the culture pond and to prepare the pond for fish culture. In Table 4 (Appendix-II), these compounds are listed along with their active components, suggested dosage, suppliers, and approximate BDT price. Chemicals like Lime, Zeolite gold, Hunter, Bioaqua, Geotox, and Rotenone were the most extensively used in the study areas (Figure 2). The health and productivity of aquatic organisms in aquaculture depend heavily on pond preparation and maintenance of suitable water quality (Bari et al., 2024). A range of aqua medications and chemicals are commonly used for these purposes in commercial farms in Rajshahi, including lime, fertilizers, Zeolite gold, Geotox, Mega zeo plus, Matrix, Rotenone, etc. Similarly, Zeolite, lime, pesticides, and other fertilizers were employed in the Noakhali district of Bangladesh to prepare ponds and maintain water quality (Chowdhury et al., 2012). According to Faruk et al. (2008), zeolites such as Geotox, Green Zeolites, Zeolite gold, JV Zeolites, and others were utilized in freshwater aquaculture to prepare fish ponds and enhance their water quality. Aqua chemicals including Rotenone, Zeolite gold, Acme's zeolite, Aquakleen, urea, and TSP are used in Moulvibazar (Singha et al., 2020), which also supportive to the present results. Water quality is maintained by using products such as Aquakleen, JV Zeolite, and Geotox (Anwar et al., 2018). Hossain et al. (2014) noted that 8 chemicals were used for pond preparation and water quality management in the Bogura district of Bangladesh, whereas our study observed 16 chemicals used for preparing ponds and maintaining water quality. In contrast to Rajshahi's drier regions, other regions of this country rich in soil and excellent in water retention reduce the requirement for pond preparation and chemical treatment.








Figure 2. Chemicals used for pond preparation and water quality management
3.5 Chemicals used as disinfectants
[bookmark: _Hlk195833934]A variety of chemicals were found to be used in aquaculture ponds in the studied areas as disinfectants, which helps in preventing and suppressing or destroying harmful microorganisms and pathogens. In the study areas, Timsen (38%), and bleaching powder (29%) to combat fungal and bacterial diseases (Figure 3) whereas, other disinfectants, such as Micronil, Pathonil, Protect Life, Polgard Plus, etc., were also used to a lesser extent (Table 5, Appendix-II). Nowadays, fish diseases are one of the main obstacles to aquaculture intensification, and they have a substantial negative impact on the successful and long-term profitability of aquaculture businesses. According to the farmers interviewed, the most prevalent fish diseases in the three selected upazilas of Rajshahi were fin and tail rot, gill rot, dropsy, argulosis, and Epizootic Ulcerative Syndrome (EUS). Fish farmers in the study areas used different disinfectants and antibiotics to keep the culture ponds free of infections and to treat several bacterial and fungal diseases. In aquaculture, disinfectants such as hydrogen peroxide, iodine compounds, chlorine-based chemicals, and ammonium compounds are commonly used for equipment sterilization, water treatment, and surface disinfection (Bögner et al., 2021). In our study, the widely used disinfectants were Timsen, bleaching powder, (BKC), and Pathonil. In North Chittagong, commercial disinfectants including Timsen, Aquakleen, and Pathonil were used by 38% of fish farmers and 40% of farmers used potassium permanganate (Kawsar et al., 2019); these chemicals were also reported in the investigated areas. In Rangpur, Timsen, Polgard Plus, Virex, and Micronil were found to be used as disinfectants in different aquaculture systems (Das et al., 2020), which roughly coincides with the present findings. Aquaculture farms also frequently use Timsen, Virex, Pathonil, Aquakleen, and Polgard Plus for disinfection and biosecurity (Adhikary et al., 2018; Anwar et al., 2018). Nine disinfectants were used in the Chattogram region, according to Das et al. (2020), whereas ten disinfectants were used in the Rangpur district of Bangladesh by Kawsar et al. (2018) to treat disease in pond culture. Our investigation, however, found that 22 disinfectants were used to treat fish diseases, and more or less similar to the previous findings.
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Figure 3. Disinfectants used in the study areas

3.6 Chemicals used as oxygen suppliers
In the present study, it was observed that fish farmers in the investigated areas a number of chemicals to elevate the oxygen levels in the fish culture ponds during the time of oxygen depletion. The study found that fish farmers used 16 several branded oxygen enhancers in their ponds, namely Oxy More (17%), ACI-OX (13%), Oxy Life (9%), Oxy Max (10%), Oxy-Ren (10%), Oxy-A (8%), Oxy Gold (10%), Best Oxygen (7%), etc. (Figure 4), which is more likely to be the findings of Rahman et al. (2017), Bari et al. (2024), and Singha et al. (2020). Most of the oxygen-supplying products contain sodium percarbonate along with hydrogen peroxide as the main bioactive ingredient and oxidizing agent (Table 6, Appendix-II). The study found that sodium percarbonate and H2O2 products are crucial for maintaining water quality parameters and enriching oxygen levels in the fish culture ponds. It has also been shown that Oxy flow, Oxy more, Bio-Ox, and Oxy gold can successfully improve dissolved oxygen levels (Adhikary et al., 2018; Kawsar et al., 2019) which is more or less similar to the current findings. Our outcomes also agreed to Das et al. (2020), who reported chemicals such as Aci-ox, Oxy-rich, Oxy-aqua, and Oxy-ren that were used by fish farmers to increase the amount of dissolved oxygen in ponds. Akter et al. (2020) identified about 10 commercial oxygen-elevating chemicals, namely Oxy more, Oxy mas, Oxy-A, Oxy-ren, and Oxy life, in the Bogura district, and many of these chemicals were also reported in the study areas. 








                                Figure 4. Oxygen enhancers used in the study areas

3.7 Antibiotics used for disease treatment
In the study areas, there were about 16 branded antibiotics found in different aqua medicine shops and applied by the fish farmers to control bacterial infection. Antibiotic groups such as oxytetracycline, ciprofloxacin, chlortetracycline, sulfadiazine, erythromycin, trimethoprim, amoxicillin, and neomycin were the active components of most of the antibiotics found in the study areas. According to the study, Renamycin (52%) was the most widely used antibiotic among the selected fish farmers in the study areas, with Ciproflox (15%), Oxysenthin-20% (10%), Ranamox (7%), and Ciprocin-vet (8%) following in order of prevalence (Figure 5). Although they were administered in smaller amounts, a few other antibiotics under the trade names Micronid, Bacto-caught, Neomin-50, Otetra-vet 20%, Renaflox, Sulprim-vet, Oxy-D vet, Aquamycin, and Renatrim were also documented to be used (Table 7, Appendix-II). Numerous studies undertaken in various regions of Bangladesh consistently reveal the extensive usage of antibiotics in aquaculture. In Jessore, freshwater aqua farmers routinely employed antibiotics such as Renamox, Renamycin, Oxysenatin, and Orgamycine (Shamsuzzaman and Biswas, 2012). Other investigations have found widespread use of antibiotics such as Renamycin, Chlorsteclin, Oxysentin, Oxy-D Vet, Aquamycin, and Orgacycline (Chowdhury et al., 2015). Faruk et al. (2004) reported that Aquamycine, Renamycin, Oxy-D Vet, Oxysentin-20%, Tetravet, and Doxy-A Vet WSP were used as antibiotics to combat different bacterial diseases in Bangladesh. These above-mentioned study findings were in agreement with the present findings with slight difference. Rasul et al. (2017) observed that the freshwater aqua farmers in Sylhet commonly used 18 different trade names of antibiotics, including Oxy-Dox-F and Renamycin, which roughly supporting our findings. A similar finding was also recorded by Hasan et al. (2020), who stated that Renamycin is the most widely used antibiotic in aquaculture in the Patuakhali district. In this study, it is revealed that more antibiotics and disinfectants are found in the Rajshahi region than in other areas because an intensive feed-based culture system, which is more prone to disease, is more common in the Rajshahi region than other areas in Bangladesh.








       Figure 5. Antibiotics used in the study areas

3.8 Probiotics used in fish culture
In the current study it was found that a range of probiotics were used by the fish farmers to inhibit disease-causing bacteria, absorb harmful gases, improve soil and water quality, and enhance the growth of helpful bacteria. Table 8 (Appendix-II) provides a detailed overview of various probiotics used in Rajshahi, highlighting active ingredients such as Bacillus species (B. subtilis, B. licheniformis, B. mensentericus, and B. amylolichenifacions). During the survey, it was found that the most popular brands of probiotics were Pond Care, Eco-Pond, Profs, Hariz, Aqua Life, and Safegut (Figure 6). In Narsingdi, Kawsar et al. (2022) identified 11 probiotic brands used in fish culture ponds where Pond Care was the most commonly used brand among fish farmers, which accord with the present study. More or less similar types of probiotics were documented by several studies conducted in different regions of Bangladesh (Alam & Rashid, 2014; Rahman et al., 2017; Hasan et al., 2020). Since Rajshahi is recognised for having a relatively dry environment and less fertile soil than other regions of Bangladesh, farmers there may rely more on probiotics to increase productivity in difficult circumstances.








                                       Figure 6. Probiotics used in the study areas

[bookmark: _Hlk182266256]3.9 Chemicals used as growth promoters
[bookmark: _Hlk195842159]Several chemicals were observed to be available in the chemical shops and to be used by the fish farmers of the study areas as growth promoters. The active ingredients of most growth promoters are vitamins, minerals, amino acids, antioxidants, and other bio-based compounds to boost the health and growth of fish. The study found that fish farmers in the study area used 27 different branded growth promoters (Table 9, Appendix-II). The most vastly used growth promoters were Aqua Boost (14%), followed by Megavit Aqua (13%), Renafish (12%), Eon Fish Grower (11%), Cevit Aqua (9%), Nutrigel (8%), and Protifish (7%) (Figure 7). According to several studies, growth promoters significantly improve fish health by increasing feed efficiency, lowering oxidative stress in the fish throughout the culture stage, and enhancing resistance to harmful pathogens (Ahamadifar et al., 2021; Hasan et al., 2021). Faruk et al. (2008) observed that a variety of compounds being applied as growth promoters to increase production, including Aqua Boost, Aqua savour, Megavit aqua, Vitamin premix, Fibosoel, Growfast, Aqgrow-g, Aq-cell Fish vita plus, F aqua, Growmax, Vitamix, and ACI mix, which is supportive to the present findings. Growth-promoting products such as Megavit Aqua, Acimix, Charger Gel, Super-Fish, Rena Fish, Vitax-C are frequently used in southern districts of Bangladesh (Alam & Rashid, 2014). Conversely, northern districts such as Jamalpur were found to be used growth-promoting products such as Aqua Boost, Megavit Aqua, Aquamin, Acimix, Square Aquamix, and Vitax-C (Anwar et al., 2018). Adhikary et al. (2018) stated that growth promoters like Aqua Boost, Eon Fish Grower, AQ grow-G, Megavit Aqua, Aqua Boost, and Acimix are extensively used in aqua farms; these coincide with the findings of the current study. This study revealed that growth promoters are used more in fish farming in the Rajshahi region than in other places which might be due to its dry, less fertile soil, so farmers use growth promoters to boost crop growth in harsh conditions.
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Figure 7. Growth promoters used in the study areas

[bookmark: _Hlk182154156]3.10 Chemicals used as obnoxious gas removers
[bookmark: _Hlk182154573]The farmers in the study areas were seen to use a diverse group of obnoxious gas-removing agents in their culture ponds. About 12 toxic gas removers with different trade names were found during the study period (Table 10, Appendix-II). Ukasol was used by 35% of the farmers interviewed, followed by Gastrap, Gasonil Aquakleen, Bio-aqua-50, Pondkleen, Ammonil, and Gasonex-plus (Figure 8). Most of these gas removers contain yucca plant extract and Bacillus sp. as the main active ingredients (Table 10). Rahman et al. (2017) reported almost similar products such as Ammonil, Bio aqua-50, Gasonex, Gastrap etc., that are used for removing toxic gas. In the Narsingdi district of Bangladesh, 16 chemicals were used to remove harmful gas from fish ponds, according to Kawsar et al. (2022); however, our investigation found that 12 chemicals were employed to remove gas from fish culture ponds.









                            Figure 8. Obnoxious gas removers used in the study areas

3.11 Pesticides and other chemicals used 
[bookmark: _Hlk195843192]Farmers of the study areas were found to apply various substances like Sumithion, Malathion, Parakleen, Verkil Vet, Ripcord, Verminous-10, Angreb, Cyperin, and Acimec-1% to eliminate harmful aquatic insects and ectoparasites like damselflies, backswimmers, dragonfly nymphs, and water boatmen from their fish culture systems. In addition, Aqua saline, G saline, Energy Plus, and Gluco-vet aqua were also found to be used by the fish farmers to provide instant energy and reduce stress during the transportation of fish (Table 11, Appendix-II). In a study Ali et al. (2016) reported a few different pesticides, namely rotenone, trichlorfon, methylene blue, fenitrothion, malachite green, and yucca plant extract, that have been used to suppress parasite and fungal infestations in aqua farms. In the southeastern region of Bangladesh, eight pesticides were also found to be used in freshwater aquaculture by Hossain et al. (2021). In the Rajshahi district, fish farmers most extensively employed Sumithion as a pesticide to combat aquatic insects and these findings were supported by some earlier research work (Rasul et al., 2017; Hossain et al., 2008). Different stress reducers like Aqua Saline, G Saline, Energy Plus, and Gluco-Vet Aqua were also reported in the current study. In the Bogura district, a number of aqua-drugs, including Cevit aqua, Aqua-C, OSSI-C, Osmo saline, and others, were used as stress relievers (Hossain et al., 2014), which slightly agreed with the present study. The present study discovered that most of the fish farmers lack knowledge about the use, principles of action, application procedures of the majority of aqua chemicals used in the ponds. In Bangladesh, most of the aqua farmers used antibiotics and other aqua drugs indiscriminately without identifying and understanding the precise causes of the diseases. Although Bangladesh has established regulations (regulated by the Directorate General of Drug Administration, DGDA, under the "Drugs Control Ordinance, 1982, No. 15) in place to restrict the use of antibiotics and aqua drugs in aquaculture, there are still difficulties with their implementation and compliance. Every stakeholder involved-farmers, feed suppliers, veterinarians, and regulatory bodies (Department of Fisheries, Ministry of Fisheries and Livestock, Bangladesh) must work together to address these issues.
4. Conclusion
As the aquaculture industry of Rajshahi has expanded and its culture methods have become more sophisticated, numerous pharmaceutical companies have produced a variety of aqua medicines and chemicals under different trade names to satisfy farmer’s needs for efficient disease treatment and fish health management. It is quite evident from the current study that the fish farmers in the Rajshahi region use a variety of chemicals and aqua medicines for different purposes. In the study region, a total of 140 aqua-drugs were found. Excessive use of the aquatic medications may have detrimental effects on the fish's health, human health, and the aquatic environment. However, in order to mitigate the negative consequences, government policymakers, fisheries experts, researchers, and scientists should take the initiative to address all issues related to freshwater fish culture and the chemicals used by fish farmers, and they should also look into new alternatives to lessen the aquaculture sector's dependence on pesticides, antibiotics, and other aqua-chemicals in Bangladesh.
[bookmark: _Hlk180402183][bookmark: _Hlk183680988]
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Appendix-I (Questionnaire)
Section A: Farmer’s profile
· Name: __________________________
· Gender: ☐ Male ☐ Female ☐ Other
· [bookmark: _Hlk196430121]Age: ______ 
· Address (upazila): ______
· [bookmark: _Hlk196430752]Contact number: ______ 
· Education:
☐ No formal education
☐ Primary
☐ Secondary
☐ Higher secondary
☐ Graduate or above
· How many years have you been involved in aquaculture? _____ 
Section B: Pond’s profile
· Total number of ponds: ______
· Total area of ponds (in decimal/hectare): ______
Section C: Aquaculture Practices
· [bookmark: _Hlk196432925][bookmark: _Hlk196430301][bookmark: _Hlk196433541]Type of aquaculture practiced:
☐ Carp polyculture
☐ Monoculture (e.g., tilapia, pangas)
☐ Integrated farming 
☐ Other: _____________
· Cultured species: _______________________________________
Section D: Usage of Aqua Drugs and Chemicals
· Do you use aqua drugs or chemicals in your pond(s)?
☐ Yes
☐ No
· Do you take any preventive measures or products during pond preparation? 
☐ Yes
☐ No
· If yes, mention the name (s)_____________

· [bookmark: _Hlk196431365]Do you take any measures for water or soil treatment?
☐ Yes
☐ No
· If yes, what actions or products do you use to purify water or treat the soil in the fish pond? _____________

· Do you use any specific disinfectants in fish ponds?
☐ Yes
☐ No
· [bookmark: _Hlk196432339]If yes, mention the name (s)_____________

· Do you use any specific oxygen supplier to elevate the oxygen levels in the fish culture ponds?
☐ Yes
☐ No
· If yes, mention the name (s) _____________

· What are the common diseases or infections that affect your culture system?
☐ Tail rot
☐ Fin or gill rot
☐ Ulcer
☐ Argulus
☐ Others: _____________

· Do you use any measure (antibiotics) for disease treatment? 
☐ Yes
☐ No
· If yes, mention the name (s)_____________

· Do you use any growth promoter to increase production? 
☐ Yes
☐ No 
· If yes, mention the name (s)_____________

· Do you use any probiotics/prebiotics? 
☐ Yes
☐ No
· If yes, mention the name (s)_____________

· Do you use any chemicals for removing toxic gas from pond? 
☐ Yes
☐ No
· If yes, mention the name (s)_____________


· Do you use any pesticides/fungicides? 
☐ Yes
☐ No
· If yes, mention the name (s)_____________

· Do you use any other chemicals? 
☐ Yes
☐ No
· If yes, mention the name (s)_____________

· Who recommends or prescribes the aqua drugs?
☐ Fisheries officer
☐ Fish health specialist
☐ Feed/drug company agent
☐ Other farmer
☐ Self-decision
☐ Others: ___________
· Do you follow the recommended dosages of the chemicals? 
☐ Yes
☐ No
· Do you know the withdrawal period of used chemicals and drugs? 
☐ Yes
☐ No
· Do you follow any withdrawal period before harvesting after applying drugs/chemicals?
☐ Yes
☐ No 
· Are you aware of any negative impacts of overusing or misusing aqua drugs?
☐ Yes
☐ No
· Have you noticed any side effects or issues related to drug use in your ponds?
☐ Yes (explain): _________________________
☐ No

Appendix-II (Supplementary information on Results)
[bookmark: _Hlk182135697]Table 2. List of aqua drugs and chemicals producing companies in the investigated areas
	Sl. no.
	Company Name
	Sl. no.
	Company Name

	1
	Square Pharmaceuticals Ltd.
	17
	Century Agro Ltd.

	2
	Eon Animal Health Products Ltd.
	18
	One Pharma Ltd.

	3
	ACI Animal Health Ltd.
	19
	Univet Ltd.

	4
	SK + F Bangladesh Ltd.
	20
	Bio-pharmachemic Ltd.

	5
	The ACME Laboratories Ltd.
	21
	Network Agro Care Ltd.

	6
	Renata Ltd.
	22
	Sanzyme Biologics Ltd.

	7
	Global Aquatec Ltd.
	23
	Al Madina Ltd.

	8
	General Agrovet Ltd.
	24
	Neovet Formulations Ltd.

	9
	Fish Tech Ltd.
	25
	Bio-pharma Ltd.

	10
	Novartis Pharmaceuticals Ltd.
	26
	SS Agro Care Ltd.

	11
	Opsonin Pharmaceuticals Ltd.
	27
	Naphavet Ltd.

	12
	Anova Joint Venture Company Ltd.
	28
	Alpha Biotechnology Co Ltd.

	13
	Nature Care Ltd.
	29
	Boon Vanit Ltd.

	14
	Shetu Corporation Ltd.
	30
	BASF Bangladesh Ltd.

	15
	Intefa Ltd.
	31
	Bangla Tech Agro Care Ltd.

	16
	Abedin Agrovet Ltd.
	32
	Growel Formulations Ltd.



[bookmark: _Hlk182155247]Table 4. List of chemicals used for pond preparation and water quality management 
	Sl. no.
	Trade name
	Active ingredients
	Dose
	Suppliers
	Price

	1
	Bionone
	Rotenone 7.5%
	9 mL/decimal
	Shetu Corporation Ltd.
	350/kg

	2
	Fertilizer
	Urea: CH4N2O,
TSP: Ca(H2PO4)
	Urea: 100-150 g/decimal
TSP: 50-75 g/decimal
	Chemical seller
	Urea: 25/kg
TSP: 30/kg

	3
	Geo rich
	SiO2, A12O3, Fe2O3, CaO, MgO, Na2O, K2O
	150-250 g/decimal
	Opsonin Pharmaceuticals Ltd.
	55/kg

	4
	Geotox
	SiO2, A12O3, Fe2O3, CaO, MgO, Na2O
	250 g/decimal
	Novartis Pharmaceuticals Ltd.
	500/10kg

	5
	Hunter
	Rotenone 9%
	50-60 g/decimal
	Eon Animal Health Products Ltd.
	300/kg

	6
	Lime
	CaO, Ca(OH)2, CaCO3
	1000 g/decimal
	Chemical seller
	20-25/kg

	7
	Matrix
	SiO2, A12O3, Fe2O3, CaO, MgO, Na2O
	100 g/decimal
	Square Pharmaceuticals Ltd.
	575/5kg

	8
	Mega zeo plus
	SiO2, A12O3, Fe2O3, CaO, MgO, Na2O, K2O and Mn
	200 g/decimal
	ACI Animal Health Ltd.
	350/10 kg

	9
	M.H
aqua powder
	CaO, A12O3, Trace
elements
	60 g/decimal
	Boon Vanit Ltd.
	115/kg

	10
	Pond life
	SiO2, A12O3, Fe2O3, CaO, MgO, Na2O, Probiotics
	10-15 g/decimal
	ACI Animal Health Ltd.
	860/5kg

	11
	Rota plus
	Rotenone 9%
	25 g/decimal
	ACI Animal Health Ltd.
	80/kg

	12
	ROTE-FA
	Rotenone 9%
	90 g/decimal
	Intefa Ltd.
	420/kg

	13
	Rotenone
	C23H22O6
	50-70 g/decimal
	Square Pharmaceuticals Ltd.
	400/kg

	14
	Zeo clean
	SiO2, A12O3, Fe2O3, CaO, MgO, K2O
	200-300 g/decimal
	Global Aquatec Ltd.
	55/kg

	15
	Zeolite gold
	SiO2, A12O3, Fe2O3, CaO, MgO, Na2O
	150–200 g/decimal
	Fish Tech Ltd.
	550/10kg

	16
	Yucca
	Yucca plant extract,
Saponin components, Glyco components
	2-3 mL/decimal
	Opsonin Pharmaceuticals Ltd.
	320/500ml



Table 5. List of chemicals used as disinfectants
	Sl. no.
	Trade name
	Active ingredients
	Dose
	Suppliers
	Price

	1
	Aquakleen
	Tetradesail tri-methyl ammonium bromide, BKC, Amino nitrogen
	5-10 mL/decimal
	Square Pharmaceuticals Ltd.
	468/L

	2
	BKC aqua
	Benzalkonium chloride
	3 mL/decimal
	Al-Madina Ltd.
	300/L

	3
	Bleaching powder
	Chlorine
	0.1-1.0 mg/L water
	Chemical seller
	60/kg

	4
	Eon CTC
	Efinol
	5–8 g/L water
	Eon Animal Health
Products Ltd.
	1600/kg

	5
	Germnil
	BKC 50% with
glutaraldehyde
	4–5 mL/decimal
	ACI Animal Health Ltd.
	270/100ml

	6
	GPC-8
	Iodine, non-ionic surfactant,
Phosphoric acid,
Glutaraldehyde
	3.03 mL/decimal
	Renata Ltd.
	100/100ml

	7
	Green aquaclean
	Solution of sodium chloride, Sodium hydrogen sulphate, Additives
	5-8 mL/decimal
	General Agrovet Ltd.
	670/500ml

	8
	Matrix
	SiO2, Al2O3, Fe2O3, CaO,
MgO, Na2O
	60-100 g/decimal
	Eon Animal Health Products Ltd.
	150/kg

	9
	M.H aqua powder
	CaO, Al2O3, Trace
elements
	60 g/decimal
	Boon Vanit Ltd.
	115/kg

	10
	Micronil

	Benzalkonium chloride
	6.06 mL/decimal
	SK+F Ltd.
	300/100ml

	11
	Onesol vet
	Benzalkonium chloride-80%
	5-10 mL/decimal
	One Pharma Ltd.
	1200/500ml

	12
	Pathonil
	Alkyl dimethyl benzyl ammonium chloride 80%, BKC 80%
	6.06 mL/decimal
	ACI Animal Health Ltd.
	260/100ml

	13
	Polgard plus
	3 methyl,4 alkyl two-chain brominated halogen compound, Potentizers,
	1-2 mL/decimal
	Growel Formulations Ltd.
	2500/L

	14
	Potash
	KMnO₄
	5–15 g/decimal
	Chemical seller
	200/kg

	15
	Protect life
	Glutaraldehyde-15%,
Alkyl benzyl dimethyl
ammonium chloride-20%
	3.5–4.5
mL/decimal
	Global Aquatec Ltd.
	120/100ml

	16
	Rena BKC
	Benzalconium chloride 80% solution
	5-10 mL/decimal
	Nature Care Ltd.
	270/100ml

	17
	Salt
	NaCl
	0.5-1.0 kg/decimal
	Chemical seller
	30/kg

	18
	Sansure
	BKC-80%
	1-2 mL/decimal
	Opsonin Pharmaceuticals Ltd.
	1220/500ml

	19
	Super clean
	Solution of sodium chloride, Sodium hydrogen sulphate
	6 mL/decimal
	Global Aquatec Ltd.
	590/500ml

	20
	TH 4+
	Octyl decyl dimethyl ammonium chloride, Alkyl dimethyl benzyl ammonium chloride, Glutaraldehyde, Terpin
	10 mL/L water
	Century Agro Ltd.
	1098/L

	21
	Timsen
	n-alkyl dimethyl benzyl
ammonium chloride 40%,
stabilized urea 60%
	0.60 g/decimal (for prevention), 2.25 g/decimal (for treatment)
	Eon Animal Health Products Ltd.
	260/50g

	22
	Virex
	Potassium peroxy mono sulphate 50%
	3.03-6.06 g/decimal
	ACI Animal Health Ltd.
	110/100ml


[bookmark: _Hlk182153615]

Table 6. List of chemicals used as oxygen suppliers
	[bookmark: _Hlk181600345]Sl. no.
	Trade name
	Active ingredients
	Dose
	Suppliers
	Price

	1
	ACI-OX
	Sodium carbonate, H2O2 10%
	5-8 g/decimal
	ACI Animal Health Ltd.
	540/kg

	2
	Best oxygen
	Sodium percarbonate
	2.5-5 g/decimal
	Univet Ltd.
	580/kg

	3
	Bio-ox
	Sodium carbonate, H2O2
	5-8 g/decimal
	ACI Animal Health Ltd.
	600/kg

	4
	D-oxy
	Sodium perborate
	5 g/decimal
	ACI Animal Health Ltd.
	520/kg

	5
	Oxy-A
	Sodium percarbonate
	General dose: 3-4 g/decimal, Critical condition: 5-7 g/decimal
	The Acme Laboratories Ltd.
	650/kg

	6
	Oxy Aqua
	Sodium percarbonate    90%, H2O2 10%
	General dose: 2-2.5 g/decimal, Critical condition: 3.5 g/ decimal
	General Agrovet Ltd.
	695/kg

	7
	Oxy care
	Sodium percarbonate
	5 g/decimal
	General Agrovet Ltd.
	580/kg

	8
	Oxy gold
	Sodium percarbonate
	General dose: 2.5-5 g/decimal, Critical condition: 7-10 g/decimal
	Fish Tech Ltd.
	635/kg

	9
	Oxy life
	Oxygen precursors
	4-5 g/decimal
	Square Pharmaceuticals Ltd.
	610/kg

	10
	Oxy max
	H2O2 10%
	2.5-5 g/decimal
	Eon Animal Health Products Ltd.
	720/kg

	11
	Oxy more
	Sodium carbonate per-ox hydrate
	General dose: 2-2.5 g/decimal, Critical condition: 7.5-10 g/decimal
	SK+F Ltd.
	800/kg

	12
	Oxy pond
	Sodium percarbonate
	2.5-5 g/decimal
	SK+F Ltd.
	450 /kg

	13
	Oxy ren
	Sodium carbonate
	General dose: 2-2.5 g/decimal, Critical condition: 4-5 g/ decimal
	Renata Ltd.
	600/kg

	14
	Oxy rich
	Sodium percarbonate
	4-5 g/decimal
	Opsonin Pharmaceuticals Ltd.
	680/kg

	15
	Oxy tech plus
	Sodium percarbonate 90%, H2O2 10%
	General dose:     3-5g/decimal, Critical condition: 5-8 g/ decimal
	Bangla Tech Agro Care Ltd.
	295/500g

	16
	Zeoxy
	Sodium percarbonate
	3-5 g/decimal
	General Agrovet Ltd.
	620/kg



Table 7. List of antibiotics used for disease treatment
	Sl. no.
	Trade name
	Active ingredients
	Dose
	Suppliers
	Price

	1
	Aquamycin
	Oxytetracycline, HCl 25%
	5 g/kg feed
	ACI Animal Health Ltd.
	70/100g

	2
	Bacto-caught
	Oxytetracycline-20%
	6 mL/decimal
	Global Aquatec Ltd.
	1280/500ml

	3
	Biomycin
	Oxytetracycline hydrochloride
	3-4 g/kg feed
	Biopharma Ltd.
	1350/kg

	4
	Ciprocin-vet
	Ciprofloxacin
	5 mL/kg feed
	Square Pharmaceuticals Ltd.
	1000/500ml

	5
	Ciproflox
	Ciprofloxacin hydrochloride
	5 g/kg feed
	ACI Animal Health Ltd.
	1050/kg

	6
	Micronid
	Erythromycin thiocyanate,
Sulfadiazine,
Trimethoprim
	0.5-1.0 g/L water,
5 g/kg feed
	Renata Ltd.
	362/100g

	7
	Myco-out
	Erythromycin estolate, Neomycin sulfate,
Sulfadimidine sodium,
Trimethoprim, Bromhexine hydrochloride
	0.5-1.0 g/L water,
5 g/kg feed
	Renata Ltd.
	328/100g

	8
	Neomin-50
	Neomycin sulfate
	0.5 g/1–1.5L
of water
	Neovet Formulations Ltd.
	294/100ml

	9
	Otetra-vet 20%
	Oxytetracycline
	5 g/kg feed
	Square Pharmaceuticals Ltd.
	80/100g

	10
	Oxy-D vet
	Oxytetracycline-20%, Doxycyline-10%
	5-10 g/kg feed
	Eon Animal Health Products Ltd.
	170/100g

	11
	Oxydoxy
	Oxytetracycline
	1 g/kg feed
	Global Aquatec Ltd.
	750/500g

	12
	Oxysenthin-20%
	Oxytetracycline, HCl
	0.5-1 g/ kg feed
	Novartis Pharmaceuticals Ltd.
	965/kg

	13
	Renamox
	Amoxicillin trihydrate
	3-5 g/kg feed
	Renata Ltd.
	140/100g

	14
	Renamycin
	Oxytetracycline
	3-5 g/kg feed
	Renata Ltd.
	87/100g

	15
	Renatrim
	Sulfadiazine, Trimethoprim
	3-5 mL/kg
feed
	Renata Ltd.
	180/100ml

	16
	Sulprim-vet
	Oxytetracycline, Trimethoprim
	3-5 mL/kg feed
	Square Pharmaceuticals Ltd.
	170/100ml



Table 8. List of probiotics used in fish farming 
	Sl. no.
	Trade name
	Active ingredients
	Dose
	Suppliers
	Price

	1
	Aqua life S
	Bacillus subtilis, Bacillus licheniformis, Bacillus mensentericus, Lactobacillus acidophilus
	5-10 g/decimal
	Naphavet Ltd.
	550/250g

	2
	Aqua magic
	B. subtilis, B. cereus, B. megaterium, L. planterum, Rhodotorlella sp., Saccharomyces ipombae, Candida utilis
	4 g/decimal
	Fish tech Ltd.
	2700/kg

	3
	Biotec
	B. subtilis, B. licheniformis, Nitro coccus
	3 g/decimal
	Global
Aquatec Ltd.
	490/100g

	4
	Bio plus
	Bacillus sp. and Rhodopseudomonas
	15-20 g/decimal
	ACI Animal Health Ltd.
	480/500ml

	5
	Ecopond
	B. subtilis, B. megaterium, L. planterum, L. acidophilus, S. cerevisiae, Aspergillus oryzae, Xylanase, Protease, Amylase, Cellulase, Lipase, Yucca extract etc.
	60-100 g/decimal
	The Acme Laboratories Ltd.
	500/kg

	6
	Ecorich
	Zeolite, Probiotics, Minerals, Yucca
	60-90g/decimal
	Opsonin Pharmaceuticals Ltd.
	160/kg

	7
	GPA
	Multi-species probiotics
	0.5-1 g/kg feed
	Opsonin Pharmaceuticals Ltd.
	1000/500g

	8
	Gutrich
	S. cerevisiae, L. acidophilus, B. subtilis, B. licheniformis, Yeast, Vitamin A, C, E, Methionine, Enzymes
	1-3 g/kg feed
	Abedin
Agrovet Ltd.
	750/500g

	9
	Hariz
	B. amyloliquefaciens,
B. pumilus,
B. licheniformis,
CaCO3, Starch
	General dose: 0.91 g/decimal, Critical condition: 1.81 g/decimal
	Intefa Ltd.
	620/250g

	10
	IKI-IKI
	Bacillus sp. and Padiococcus sp.
	1.5 g/decimal
	Opsonin Pharmaceuticals Ltd.
	350/500g

	11
	Pond care
	Streptococcus faecalis and other bacteria
	0.5 g/decimal
	SK+F Ltd.
	550/50g

	12
	Pond health
	B. subtilis, S. cerevisie, L. acidophilus, A. orygae
	05-0.7 mL/decimal
	Anova Joint Venture Company Ltd.
	
400/250g

	13
	Profs
	Bacillus sp. and Padiococcus sp.
	1.5-2 g/decimal
	Eon Animal Health Products Ltd.
	700/100g

	14
	Safegut
	B. subtilis, B. licheniformes, A. oryzae, A. niger, S. boulardii, vitamin, enzyme
	3 g/kg feed
	SK+F Ltd.
	350/250g

	15
	Sowa care
	B. subtilis, B. licheniformes, B. circulans, Lactobacillus sp., Nitromonas sp., Nitrobacter sp. Yeast
	1.5-3.03 g/decimal
	Abedin Agrovet Ltd.
	1800/kg

	16
	Super biopro
	B. subtilis, B. licheniformis, Nitrobactor
	3 g/decimal
	General agrovet Ltd.
	500/100g


[bookmark: _Hlk182154107]
Table 9. List of chemicals used as growth promoters
	[bookmark: _Hlk181742059]Sl. no.
	Trade name
	Active ingredients
	Dose
	Suppliers
	Price

	1
	Aqua boost
	Organic acid, Beta-glucan
	0.5 g/kg feed
	Novartis Pharmaceuticals Ltd.
	300/kg

	2
	Aqua gel
	Amino acids, Fatty acids, Macro and macro minerals, and natural antioxidants
	For treatment, 10-15 g/kg feed
	Square Pharmaceuticals Ltd.
	560/kg

	3
	Aqua mix
	Vitamins, Minerals, Amino acids, Probiotics, Yeast and antioxidants
	1 g/kg feed
	Square Pharmaceuticals Ltd.
	310 /kg

	4
	Aquazyme
	Sodium sulfate, Polyvynail alcohol, Starch, Selenium, Magnesium, and silicate
	0.5–1 g/kg feed
	Eon Animal Health
Products Ltd.
	335/500g

	5
	Bio-premix 22
	Vitamin A, B1, B2, B6, C, D3, E, K3, Iron, Copper, Zinc, Cobalt, Selenium, Calcium, Manganese
	10 g/kg feed
	Bio-Pharmachemic Ltd.
	435/ kg

	6
	Biozyme
	Vitamins, Minerals, and amino acid supplements
	2-3 g/kg feed
	Bio-Pharmachemic Ltd.
	775/500g

	7
	Cevit aqua
	L-ascorbic acid (Vit C)
	For prevention 1 g/kg feed, for treatment 2-3 g/kg feed
	Square Pharmaceuticals Ltd.
	750/kg

	8
	Charger gel
	1-3 D-Glucan, Polysaccharides, Betain, Beta-glucan
	6-8 g/kg feed
	Fish Tech Ltd.
	1100/kg

	9
	Eon fish grower
	Vitamin and mineral premix
	1.5-3 g/kg feed
	Eon Animal Health Products Ltd.
	255/kg

	10
	Eskalina
	Organic spirulina 100%
	5-10 g /kg feed
	SK+F Ltd.
	300 /100g

	11
	Ferovet
	Ferrous Sulphate, Copper Sulphate, Zinc Sulphate, Cobalt, Vitamin B12
	1mL/L water
1 kg/kg feed
	The Acme Laboratories Ltd.
	450/L

	12
	Finzyme S
	Protease, Cellulase,
Xylanase, Lipase, Amylase, Pectinase,
B-Glucosidase,
Galactosidase, Arabinase
	0.5-1.0 g/kg feed
	SK+F Ltd.
	740/500g

	13
	Growth gel
	Protein, omega-3 & omega-6 fatty acids, cholesterol, Calcium, Vitamin D3, Carotenoid
	10-15 mL/kg feed
	Eon Animal Health Products Ltd.
	1000/kg

	14
	Liquavit
	Vitamin A, D3, B1, B2, B6, C5, Immunostimulants
	5-10 mL/kg feed
	ACI Animal Health Ltd.
	114/ 100ml

	15
	Megavit aqua
	Vitamin, Mineral, and amino acid supplements
	1 g/kg feed
	Novartis Pharmaceuticals Ltd.
	380 /kg

	16
	Nutrigel
	Feed binder with vitamins, minerals, and probiotics
	5-10 mL/kg feed
	Sanzyme Biologics Ltd.
	670 /L

	17
	Panvit aqua
	Vitamin A, D3, B1, B2
	For hatchery 0.5-1 mL/ton of water, For nursery 5-10 mL/kg feed
	Square Pharmaceuticals Ltd.
	125/ ml

	18
	Protifish
	18 essential amino acids and 3 minerals
	10 g/kg feed
	SK+F Ltd.
	450 /500 ml

	19
	Rapid grow
	Vitamins, Minerals, and amino acid supplements
	3-5 g/kg feed
	Anova Joint Venture Company Ltd.
	350/kg

	20
	Renafish
	Vitamin A, B, C, D3, E, K, Copper, Manganese, Iron, Cobalt, etc.
	1 g/kg feed
	Renata Ltd.
	260/kg

	21
	Rena-C
	Vitamin C
	2-3 g/ kg feed
	Renata Ltd.
	130/100g

	22
	Renalite-F
	NaHCO3, NaCl, KCl, Dextrose
	5 g/ kg feed
	Renata Ltd.
	125/100g

	23
	Vitax-C
	Vitamin C 100 mg/g powder
	0.5-1 g/kg feed
	Eon Animal Health Products Ltd.
	200 /100g

	24
	Vita PSC
	Vitamin A, E, D3, Selenium, Calcium phosphate
	10 g/kg feed
	Opsonin Pharmaceuticals Ltd.
	300/kg

	25
	Vitacare premix
	Vitamin A, D3, E, C, B, Inositol, Selenium, Iodine
	5-10 g/kg feed
	Network Agro Care Ltd.
	220/kg

	26
	Vitamix-C aqua
	Vitamin C
	1-2 g/kg feed
	The Acme Laboratories Ltd.
	750/500g

	27
	Vitamix F aqua
	Vitamins, Minerals, Amino acids
	2.5 g/kg feed
	The Acme Laboratories Ltd.
	350 /kg



Table 10. List of chemicals used for obnoxious gas removal
	Sl. no.
	Trade name
	Active ingredients
	Dose
	Suppliers
	Price

	1
	Ammonil
	Yucca plant extract, B. subtilis, C. utilis
	1-2 g/decimal
	Novartis
Pharmaceuticals Ltd.
	2800/kg

	2
	Aqua-4
	Zeolite, Probiotics, Enzymes, Yucca
	30-40 g/decimal
	SK+F Ltd.
	400/kg

	3
	Aquakleen
	Tetradesail tri-methyl
Ammonium
bromide, BKC
	5-10 mL/ decimal
	Square pharmaceuticals
	468/L

	4
	Aqua magic
	Azotabactor chorococcum, B. subtilis, C. utilis
	4 g/decimal
	Fish tech Ltd.
	2700/kg

	5
	Bio-Aqua-50
	Yucca plant extract, Saponin components, Glyco components
	2 mL/decimal
	Eon Animal Health
Products Ltd.
	2500/L

	6
	Gasonex plus
	Na-lorile ether sulphate
	2-4 g/decimal
	Fish Tech Ltd.
	435/100g

	7
	Gasonil
	B. subtillis, B. licheniformis, B. polymyxa, B. coagulans, Yucca 30%
	15-20 g/decimal
	SK+F Ltd.
	550/100g

	8
	Gastec
	Yucca plant extract
	3 mL/decimal
	Global Aquatec Ltd.
	1665/500ml

	9
	Gastrap
	Lactic acid, B. subtilis, Saccharomyces
cerevisiae, Xylogen,
Amylase, Protease,
Cellulase, Hemicellulose,
Phytase, Beta-glucan,
Lipase, Amino nitrogen
	2 g/decimal
	Square Pharmaceuticals Ltd.
	3000/kg

	10
	Pondkleen
	Extract of Yucca schidigera
	3 mL/decimal
	ACI Animal Health Ltd.
	3000/L

	11
	Ukasol
	Yucca schidigera
	2-3 mL/decimal
	SK+F Ltd.
	3000/L

	12
	Mass yucca
	Yucca extract, Aloe vera, B. subtillis, B. licheniformis, B. polymyxin, Nitromonas,
Nitrobacter, Pseudomonas dentrificans, Enzymes
	2-3 mL/decimal
	SS Agro Care Ltd.
	1350/500ml



Table 11. List of pesticides and other chemicals used in the study areas
	Sl. no.
	Trade Name
	Active Ingredients
	Dose
	Suppliers
	Price

	Pesticides

	1
	Acimec1% solution
	Ivermectin 1%
	10 mL/decimal
	ACI Animal Health Ltd.
	120/100ml

	2
	Angreb
	Cypermethrine-10%
	0.42 mL/decimal
	Eon Animal Health Products Ltd.
	130/100ml

	3
	Argulex
	Trichlorfon 40%
	12-13 mL/decimal
	Eon Animal Health Products Ltd.
	500/100ml

	4
	Cyperin
	Cypermethrin
	0.05-0.4 g/decimal
	Square
Pharmaceuticals Ltd.
	115/100ml

	5
	Malathion
	Active malathion
	5 mL/decimal
	Shetu Corporation
Ltd.
	90/100ml

	6
	Ripcord
	Cypermethrin
	10 mL/decimal
	BASF Bangladesh
Ltd.
	150/100ml

	7
	Sumithion
	Fenitrothion
	6-8 mL/decimal
	Shetu Corporation
Ltd.
	160/100ml

	8
	Verkil vet
	Ivermectin 1%
	3 mL/decimal
	SK+F Ltd.
	640/500ml

	9
	Verminous-10
	Ivermectin-7%, Delta methrin
	1 mL/decimal
	SS Agro Corporation Ltd.
	350/100ml

	Other chemicals

	1
	Aqua saline
	Maltodextrin, Sodium citrate, Sodium bicarbonate, Potassium chloride, Sodium chloride, Calcium lactate, Vitamin C, Betaine, Lactobacillus sp.
	20 g/decimal
	Alpha Biotechnology Co Ltd.
	180/500g

	2
	Energy Plus
	Dextrose anhydrous USP
98% and ascorbic
acid BP 2%
	1-2 g/L of water
	ACI Animal Health Ltd.
	160/500g

	3
	Gluco vet aqua
	Glucose, Vitamin C
	1-2 g/L of water
	The Acme Laboratories Ltd.
	200/500g

	4
	G saline
	Sodium chloride, Potassium chloride, Glycine, Vitamin C, Sodium citrate, etc.
	30.30 g/decimal
	General
Agrovet Ltd.
	180/kg

	5
	Livafish
	Methionine, Choline chloride, Inositol, Biotin, Vitamin B
	1-2 mL/ kg feed
	SK+F Ltd.
	580/500ml

	6
	OSSI-C
	Beta-glucan, Oxolinic acid, Vitamin C
	3-5 g/kg feed
	Fish Tech Ltd.
	380/100g


Top of Form
Bottom of Form


Lime	Zeolite gold	Fertilizer	Geotox	Rotenone	Mega zeo plus	Others 	45	25	13	6	4	4	3	



Timsen	Bleaching powder	Rena BKC	Pathonil	Micronil	Others	30	23	9	6	5	6	


Oxy more 	Oxy max	Oxy life	Best oxygen	Oxy-A	Oxy gold	Oxy pond	ACI-OX	Oxy-ren	Others	23	13	12	10	11	14	15	17	13	7	


Renamycin	Ciproflox	Ciprocin-vet	Oxysenthin-20%	Renamox	Others	38	11	6	7	5	6	


Ecopond	Profs	Pond care	Safegut	IKI-IKI	Pond health	Others	22	18	32	13	11	9	13	


Aqua boost	Megavit aqua	Cevit aqua	Charger gel	Eon fish grower	Rena fish	Protifish	Nutrigel	Vitamix F aqua	Safegut	Others	17	16	11	9	13	15	9	10	8	7	9	


Ammonil	Aquakleen	Gasonil	Gastrap	Gasonex plus	Pondkleen	Ukasol	Bio aqua-50	Others	9	15	17	28	8	10	57	11	10	

image1.jpeg
20100N  20200N  20300N  20400N  20500N

00N

Study Area

Legend

[ Study_Area
® Study Site

o 10

N

2400N  20200N  24300N  20400N  24S00N

000N

2700N

300N 2000N  2500N 260

2100N

sevoE

8900°E  9000E  9100E

9200

Bangladesh

N

1cm =53 km
320 Kilometers
P it ]

o 80 160

2700N

2100N 200N 230N 2000N 2500N 2600N

8800

89C0°E  9000E  9100E

9200°E

2000





