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Adoption of Scientific Fish Farming Management Practices in the Barnala and Sangrur Districts of Punjab, India
Abstract

The present study was conducted in the year 2024-25 to evaluate the status and adoption of fish culture management practices being followed by the fish farmers in the Barnala and Sangrur districts of Punjab, India. The study was carried out in the districts through a structured questionnaire in bilingual mode (English and Punjabi) to collect information about fish farming practices that the fish farmers have has adopted. The questionnaire was further converted into a Google form in the local language, Punjabi, which was circulated through WhatsApp numbers and groups. The required information was also gathered through farm visits and in gatherings like training programs, awareness camps, fish farmers meeting etc. A total of 40 responses were were collected, among which the majority of fish farmers (75%) are of general category and 40 (use “per cent” when written in sentence and use “%” when writing in brackets) farmers are having of 5-10 years in fish farming. 
The study revealed that 80% of the fish farmers have taken training related to fish farming before and after the start of fish farm to gain and update their knowledge about scientific fish farming. It was also observed that majority of fish farmers are doing aquaculture in private ponds (50%), followed by 32.5 % in village ponds and 17.5 % in both private and village ponds. 
The present study concludes that aquaculture is laboured extensive and financially more beneficial than the traditional cropping system but the adoption behaviour revealed that the fish farmers in both the districts have adopted moderate level of farming practices rather than following the scientific approach towards semi-intensive or intensive aquaculture. 
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I. Introduction
Fisheries is the fastest growing food sector and the aquatic foods are considered among the healthiest and their consumption is linked to improved public health outcomes (UN Nutrition, 2021). The importance of fisheries and aquaculture is increasingly recognized in global fora, underlying the potential of aquatic food systems to provide solutions for improving food security, healthy diets, economic development and environmental protection. With global aquaculture production of aquatic animals surpassing capture fisheries for the first time in 2022, the sector is being reshaped to meet the growing demand for sustainable, nutrient-rich food (FAO, 2024). 
Global aquaculture production has reached an unprecedented 130.9 million tonnes, of which 94.4 million tonnes are aquatic animals constituting 51 percent of the total aquatic animal production (FAO, 2024). Aquaculture growth indicates its capacity to further contribute to meeting the rising global demand for aquatic foods, but future expansion and intensification must prioritize sustainability and benefit regions and communities most in need. For this achievement, farmers’ community is the backbone of aquaculture sector
. 
In Punjab, the area under fish farming has increased from 42,031 acres to 43,973 acres during 2023-24 (The Tribune, 2024). Barnala and Sangrur are the neighbouring districts in Punjab's Malwa region, with Barnala having been carved out of the eastern side of Sangrur district on November 19, 2006. Both districts are primarily agricultural, known for wheat and paddy. Aquaculture is a rapidly emerging sector in the Barnala and Sangrur districts of Punjab, driven by the need to diversify from traditional agriculture, utilize village ponds, land unfit for agriculture or with less production, and increase farmer income. Both districts are increasingly focusing on fish farming utilizing village ponds for commercial aquaculture.
Productivity of fish pond can be increased by adopting scientific management practices and with an objective to study about the management practices adopted by the fish farmers in both the districts, this survey study was designed. Its main aim was to gather the information regarding the fish farming practices being followed by the fish farmers in the district Barnala and Sangrur to further guide them about their lacking points in enhancing the fish production and their income. 

II. Data and Methodology

The
 study was carried out in the Barnala and Sangrur districts of Punjab (India) through a structured questionnaire to collect information about fish farming management practices adopted by the fish farmers in the districts in the year 2024-25. The questionnaire was structured in bilingual mode (English and Punjabi) and the data was collected in the primary form through farm visits, in gatherings like training programs, awareness camps, fish farmers meetings etc. A Google form was created in the local language Punjabi and was circulated through WhatsApp numbers and groups for collecting the required information. The questionnaire included the respondents' personal details, farm details, fish stocking and rearing details, management practices being followed, profit etc.  
III. Results and Discussion

The information was gathered from 40 fish farmers who are currently doing aquaculture whether in private or village ponds. The collected information was compiled in the form of tabulating frequencies, percentages, and graphs (pie and bar graphs) for efficient representation and interpretation of data.

a. Basic profile of the respondents
A brief profile of the respondent farmers has been drawn to have an understanding about the farmers who are involved in fish farming activities in the Barnala and Sangrur districts. Information on age, education, fish farm details and experience of the fish farmers are summarized in the Table 1.
Table 1: Representation of personal profile of the respondents in the form of tabulating frequencies

	S. No.
	Parameter
	Frequency (n-40)
	Percentage (%)

	(I) Personal Details

	1.
	Educational Qualification

Below Metric

Metric

Secondary

Graduate

Post Graduate and above
	-
14
14
09
03
	-
35.00
35.00
22.50
7.50

	2.
	Age

Less than 30

30-50

50-60
	07
23
10
	17.50 
57.50
25.00

	3.
	Category

Gen

SC

ST

BC
	30
06
0

04
	75.00
15.00

0

10.00

	(II) Details of fish farm

	4.
	Type of ponds under aquaculture

Private Ponds

Village Ponds

Both
	20
13
07
	50.00
32.50
17.50

	5.
	Experience of fish farming

Less than 5 years

5-10 years

10 years and above
	15
16
09
	37.50
40.00
22.50

	6.
	Attended fish farming training to gain and update knowledge
Yes

No
	32
08
	80.00
20.00

	7.
	Member of any Co-operative Society or FPO

Yes

No
	26

14
	65.00

35.00

	8.
	Area under aquaculture

Less than 5 acre 

5-10 acre 

More than 10 acre
	19

08

13 
	47.50

20.00

32.50

	9.

	Water source for aquaculture
Groundwater

Canal water

Both
	37

-

03
	92.50

-

7.50

	10.
	Source of fish seed

Government Hatchery 

Private Hatchery 

Both
	15
06

19
	37.50

15.00

47.50

	11.
	Fish seed stocking density

Less (less than 4000 fingerlings per acre)  

Optimum (4000-5000 fingerlings per acre) 

High (more than 5000 fingerlings per acre)
	03

24

13
	7.50

60.00

32.50

	12
	Size of seed stocked in production pond

upto 1 inch

2-3 inch

>3 inch
	09
19

12
	22.50

47.50

30.00



Illustrations in the table 1 
reveal that majority of the respondents have passed metric and secondary education with 35.00 % each and 57.50 % of the respondents are in the middle age group of 30-50 years followed by 25.00 % are in the age group of 50-60 years and 17.50 % are having age less than 30 years. Akter et al. (2018) recorded in his study that 30% farmers have attained secondary level education and 12% had no education. It indicates that for adopting the fish farming as an occupational venture, education is not a barrier to create hindrance. Even then for  any  occupation,  knowledge  is  necessary  as  it  helps to improve the technical efficiency and maximise the  production  and  profit  in  a  sustainable  manner. Singh et al., 2015 reported that among the selected fish farmers, good  proportion  of  aqua-farmers had  graduate  and  post  graduate  (26%),  senior  secondary  (38%)  and  secondary  (22%) education. Their analysis revealed that about 59.1 % of the farmers belonged to age group of 30-50 years. As per the current survey study, 75.00 % of the respondents belonged to General Category followed by 15.00 % belonged to SC category and 10.00 % belonged to OBC category. It has been observed that no farmers from scheduled tribe category are involved in fish farming. All these results are in accordance with the findings of Kumar et al., 2015 who also reported that out of surveyed fish farmers 44% belonged to middle age group (36-50 years) followed by old age group (above 50 years) consisting 32% farmers and 24% fish farmers belongs to young age group (upto 35 years). He also reported that 80.00% of the fish farmers belonged to general category. 
In the present study, it was observed that 50.00 % of the fish farmers are doing aquaculture in private ponds followed by 32.50 % are doing fish farming in village ponds whereas 17.50 % are having both private and village ponds under aquaculture. According to the Punjab State Fisheries Department, in the year 2016-17, total area under aquaculture was 16,226 hectares (ha). Out of the total area under aquaculture, 14,551 ha (89.67 %) area was of village ponds whereas remaining 2,474 ha (10.32 %) was of private ponds. It clearly showed that a major share of fish production in the state is from the village ponds (Kaur and Tanwar, 2022). 

40.00 % of the respondents have the experience of 5-10 years in aquaculture followed by 37.50 % have experience of less than 5 years and 22.50 % of the respondents have experience of 10 years and above. It clearly shows that in the last few years, the practice of fish farming is getting more popular among the farmers community to adopt it as venture along with their traditional farming practices. Majority of the respondents (80.00 %) have attended training related to fish farming with the objective of gathering scientific knowledge for adopting it as venture and also to update their knowledge of fish farming. This is in accordance with the findings of Bhutti et al., 2022 who reported in the similar study that 69 % farmers had training on fish farming and rest 31% farmers had no training on fish farming. This indicates that the people are very much aware about the importance of getting knowledge about the respective field before starting the venture. 
Area under aquaculture was categorized into 3 categories i.e., less than 5 acre, 5-10 acre and more than 10 acre with respondents 47.50 %, 20 % and 32.50 % respectively. Majority of the farmers are doing aquaculture in 5-10 acre of areas.  
92.50 % respondents utilize only ground water and remaining 7.50 % respondents utilize both ground water and canal water as the water source for aquaculture. This is in support with the report of Ali et al. (2009), who reported in their study that total 100% fish farmers were using tube well and among them 90% used their own tube well and 10% used neighbour`s tube well. 
Fish seed can be procured from either government hatchery or private hatchery. 37.50 % respondents purchase fish seed from government hatcheries whereas 15.00 % of the respondents purchase fish seed from private hatcheries. The remaining 47.50 % of the respondents purchase fish seed from both government and private source. 

In the current survey, it was found that 60.00 % respondents are stocking fish seed in the optimum range whereas 32.50 % are stocking fish in higher density and 7.50 % are stocking fish seed lesser than the optimum range. In the production pond, 47.50 % of the respondents are stocking seed of size 2-3 inch followed by 30.00 % and 22.50 % are stocking size of greater than 3 inch and less than 1 inch respectively.  From the results it is revealed that around 40.00 % of the respondents are not following the optimum stocking density as either they are doing under stocking or over-stocking which is not a scientific practice and may affect the fish production. Nath and Kalita 2016 recorded decrease in the growth of the fish species with increase in stocking densities in Indian major carps in polyculture system. 
b. Pond stocking, rearing and management practices
Details related to fish farm management practices were asked in the binary form to answer in the form of yes or no (Fig 1) which included that only 75.00 % of respondents have nursery ponds, only 20.00 % of the respondents are doing Pangas fish culture, 90.00 % (36) are using lime in the fish pond. Further, out of 40, only 16 fish farmers check water pH before application of lime in fish pond. 97.50 % use manures, 80 % do the aeration, 82.50 % of the respondents use medicine in the fish ponds and 87.50 % use supplementary feed in the aquaculture. For the proper management of fish farm and other work, 57.50 % have labour for assistance and 40% of the respondents have CCTV surveillance at their fish farm.

[image: image1.png]Fish Pond Management

120
100

% I |
. | lI = II _ Il Il

Loa o
8 & 3

¢

II
S

& 4

9 3
& ¢ S

§ & & N
SO *é‘ S & & &
& & < ) & S
) IS && & &«
& N S

EYes WNo




Fig 1: Fish pond management practices adopted by the fish farmers in Barnala and Sangrur districts of Punjab

Distribution of the respondents by number of carp species under aquaculture revealed that 50.00 % of the respondents were culturing 05 species of carps under the carp polyculture whereas 23.00 % and 25.00 % of the respondents were culturing 06 and 04 species of carps respectively. Only 2.0 % of the respondents were rearing only 03 carp species.  


	Table 2: Parameters Related to Aquafarming Practices and Management 
	Percent (%)

	Method of aeration
	Aerator 

Pump 

Any other (such as addition of fresh water, medicine etc.)  
	57.50
25.00

17.50

	Type of fish feed used
	Powdered 

Pelleted 
	77.50
22.50

	Type of manure used
	Organic

In-organic

Both
	55.00

-

45.00

	Type of disinfectant used in fish pond


	Lime 
 

KMnO4 
CIFAX
	52.50
97.50
52.50

	Disease occurrence frequency


	Never 

Rare (0-2 times  a year) 

Moderate (2-5 times  a year)

Very High (more than 5 times a year)
	5.00

25.00

70.00

-



Table 2 illustrates the fish rearing practices being followed in the ponds with parameters related to aeration, disinfection and fish feed. 57.50 % of the respondents are having mechanical aerators at the farm and only 22.50 % respondents utilize pelleted supplementary feed which indicate the lack of scientific management of fish pond. Singh et al., 2015 reported in their study that there is still scope in Punjab aquaculture to increase the profitability of farmers in general and small and medium farmers in particular by improving the technical efficiency and  mitigating  the  constraints  (poor quality of seed, high cost of feed) to  the  extent  possible. In terms of manuring, 55.00 % and 45.00 % of the respondents use organic manures and both organic and in-organic manures respectively. For the disinfection of fish pond, 97
.50 % of the respondents use CIFAX which is a wide-spectrum disinfectant against various types of fish diseases. 70.00 % of the farmers face moderate frequency (2-5 times a year) of disease occurrence in fish farming.  

Farmers are likely to adopt practices that are easily accessible, cost-effective, and supported by extension services or government initiatives (Ogunremi and Oladele, 2012). Jarh et al., 2024 conducted a study to assess the adoption behaviour of fish farmers towards Better Management Practices (BMPs) of seabass farming and the results revealed that most seabass farmers have a medium level of adoption of Better Management Practices (BMPs), influenced by factors such as age, education, income, farming experience, training, and extension contact. 
 

c. Fish Consumption
In terms of fish consumption, 70 % of the fish farmers consume fish but as per their preference,    67.85 % prefer to consume Pangas followed by 14.28 prefer riverine species, 10.71 % prefer salt water species and 7.14 % prefer to consume carps. Less preference of carp consumption in the Punjab state was earlier reported by Kaur et al., 2023 and it was reported due to the presence of small spines in the flesh. 
d. Major problems in fish farming

Respondents were asked about the major problems being faced by them in the practice of fish farming. From the study, in terms of problem ranking, higher cost of fish feed was found to be the major problem and ranked 1st 
and lack of technical support was found to be the least problematic. Lack of availability of good quality fish seed ranked 2nd while the problem of fish theft, disease occurrence and marketing ranked 3rd, 4th and 5th respectively (Neupane et al., 2024). Kumar et al., 2013 reported that high price of fish seed, its low quality and involvement of middle men in fish marketing were found to be the major problems faced by fish farmers in the Bharatpur district of Rajasthan, India. 
Table 3: Problems faced by the fish farmers 

	Problems
	No. of farmers facing the problem
	%
	Ranking

	Expensive feed
	32
	80.00
	I

	Lack of availability of good quality fish seed
	27
	67.50
	II

	Disease occurrence
	7
	17.50
	IV

	Marketing
	5
	12.50
	V

	Fish Theft
	25
	62.50
	III

	Lack of technical support
	3
	7.50
	VI


Conclusion

From the conducted survey, it can be concluded that majority of the fish farmers are following the practices of primary polyculture and are following the practice of semi-intensive aquaculture. They are lacking in terms of adoption of practices of intensive farming, as they are not using pelleted fish feed, non-availability of aerator at the farm. Majority is of conventional farmers as they didn’t employ contemporary equipment, artificial feeds, or their own nursery pond and relied on traditional fish farming practices. As a result, farmers should be encouraged to adopt scientific fish farming procedures in order to increase their productivity. 
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Fig 2: Number of carp species cultured in carp polyculture
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