


Fisheries department imparted training programmes for the fish farmers and its impact on fish production, fish seed production and revenue generation in Rajasthan



Abstract
Rajasthan is the largest state of the country and blessed with abundant aquatic resources in the form of reservoirs, lakes, rivers, canals etc. which are used for fisheries and contribute 79.286 thousand metric tonnes in the fishing year 2022-23. In this manuscript, the impact of training conducted on fisheries technology including fish production, fish seed production and revenue generation from the aquatic resources of the state is analysed. It is observed that training programmes (75-1729, 728 number), fish production (12141.00-79286.00, 34931.78 MT), fish seed production (186-1197, 639.73 million fries) and revenue ((₹570.00-7350.53, 3082.56 Lakh) was generated form the fisheries sector of the state during the fishing year 1999-2000 and 2022-23. The statistical analysis of the relevant fisheries data, linear equation (Training = 1.2687 Fish production + 34008, Training = -0.1402 Fish seed production + 741.75, and Training = -0.5453 Revenue + 3479.4) depicted that training are slightly affect the fish production while it was clearly indicated that conducted trainings were not affect the fish seed production and revenue generation. The correlation coefficient (R2) 0.0008, 0.0265 and 0.0089 of training number v/s fish production, fish seed production and revenue generation reveal the positive while weak relationship. These findings are clearly indicating that the number of trainings are not significantly affected to increase the fish production, seed production and revenue generation that may be due to insufficient extension services and irregular orientation of these trainings, organised on particular technology based rather than broader spectrum of fish farming.  It is emerged that trainings and extension programmes are more effective so it is suggested that extension services and training activities should be regulate, specific technology based trainings should be conducted, state government should offer sufficient support to implement the extension services and conduction of public awareness programme related fish farming certainly encourage fish farming community in the state.
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Introduction
Rajasthan is landlocked state of the country and bordered by other country and states of India, in north by Punjab, northeast by Haryana, Uttar Pradesh; southeast by Madhya Pradesh; southwest by Gujarat and sharing the country's frontier with Pakistan in the west and northwest. The geographical area of the state is 3.42 lakh km2 which is 10.4% of the geographical area of the country and withstanding great physiographic variations. The state is endowed with 15,838 numbers of water bodies including reservoirs (1.76 lakh ha), ponds and tanks (4.24 lakh ha), rivers and canals (0.3 lakh ha) and water logged area of 0.8 lakh ha and salt affected area 1.80 Lakh ha (Jhajhria, 2017). In addition these water resources 25000 diggies/farm ponds which were built under Rashtriya Krishi Vikas Yojana (RKVY) and Agriculture State Plan (ASP) during last couple of years were also undertaken for fish culture (Ujjania et al., 2019). These water resources play an important role in fish farming (capture and culture) and the state becomes a notable fish producer of the country. Fish farming is considered an important farming activity for rural development, improving food supply and source of income (Miller, 2009 and Gogoi, 2015). 
Insufficient quantity and good quality fish seed, feed, poor fish market, traditional culture systems and improper disease diagnosis, low technical knowledge and inadequate extension services are the main constraints for the better resource uses, fish farming and fish production (Rothuis et al., 2014; Kaminski et al., 2017). Fish farming is needed to be more skill intensive, technology driven and lack adequate skill or scientific knowledge among the fish farmers deprived of farming and minimize the productivity of aquatic resources (Argade et al., 2023). Fisheries technology is continuously changing and specific skills or techniques are required for the fish farmers to increase the fish production. Therefore, arrangement of necessary, adequate, objective specific and on time training programmes to acquire necessary knowledge and skills to cover the different aspects of improved fish farming and change the knowledge, skill and attitude of the participant (Meenanbigai and Seetharamen, 2003; Sarma et al., 2011 and Mahmud et al., 2017). 
The institutional credits are the effective tool to bring technological and socio-economic changes among the fish farmers. Simultaneously, fisheries departments and concerned agencies like fisheries school, fish farmers’ development agencies (FFDA) provide much support and trained the fish farmers and have significant role in fish farmers empowerment (Kumar and Ananthan, 2009; Pandey and Dewan, 2009). The FFDA covered, at the national level, a water area of about 7.50 lakh ha under improved aquaculture practices with an average productivity of about 2850 kg/ha/year and imparted training in scientific fish farming (Planning Commission, 2012–2017). The implementation of training programmes resulted in better use of resources, increased farm income and improvement in socio-economic conditions of fish farmers in India (Rao, 1991 and Gautam et al., 2017). Previously it was also reported that training is more worthy for capacity building (Murshed-E-Jahan and Pemsl, 2011), enhancing farmers’ skill and knowledge for fish culture (Tripp et al., 2005 and Sumon, 2014). Besides these it was also reported that needs of training for fish farmers in integrated fish farming, semi-intensive fish culture and disease control by Yeasmin et al. (2014), Hossen (2016) and Siddique (2017) respectively.
However, the fisheries department conducted training being the most important government sponsored scheme for the fish farmers which help to improve the fish farming and root level elaborated study of it was not carried out till the day. Therefore, present study is initiated to evaluate the impact of these trainings on fish production, fish seed production and revenue generation from the aquatic resources of Rajasthan. 
Materials and Methods
Rajasthan is a versatile state in fisheries resources and Fisheries Department, and concerned agencies like Fisheries School at Udaipur (Rajasthan) and Fish Farmers’ Development Agencies (FFDA) are attentive to train the fish farmers for better uses of resources that help to enhance the fish production and revenue. The secondary data of training, fish production, seed production and revenue generation was collected since last 25 year (1999-2013) from different  sources including annual reports published by the Directorate of Fisheries (Government of Rajasthan, 2024) and Handbook on Fisheries Statistics (2023) published  by Department of Fisheries (Government of India). These data were used to compile for statistical analysis and graphical presentation of these data were computed by MS Excel (2013).	Comment by AVIK BHANJA: 25 years not year. And 25 years periodical data collection then why 1999-2013? It should be 1999-2023
Result and Discussion
The state fisheries department is continuously effortful for the fisheries development in the state and concerned activities like number of trainings were conducted by the fisheries department of the state. Average number of training programmes (728) in that minimum (75 numbers) during 2000-01 and maximum (1729 numbers) during 2022-2023 (Table 1, Fig. 1, 2 & 3) were conducted in the state. The average fish production (34931.78 MT) was compiled during the fishing year of 1999-2000 to 2022-2023 and it was minimum 12141.00 MT in 2000-01 while maximum was 79286.00 MT in 2022-23 (Table 1 and Fig. 2). The increasing growth trend of fish production was noted in the state during these fishing years (Fig. 1). The fish seed production was average (639.73 million fry) which was low (186 million fry) during 2002-03 but in the subsequent increase reached 1197 million fry of the state during the year 2022-23 (Table 1 and Fig. 2). Although, fish seed production of the state was subsequently in increasing order (Fig. 2). The fish farming in the state is considered as a revenue generating farming activity which contributes a good amount for the local fishermen as well as for the state government. The average revenue ((₹ 3082.56 Lakh) form the fisheries sector of the state which was low (₹ 570.00 lakh) and high (₹ 7350.53 Lakh) in the fishing year 1999-2000 and 2022-23, respectively (Table 1 and Fig. 3).
The data on training, fish production, fish seed and revenue in the state were further used to explore the relationship and impact of these variables. The linear equation (Training = 1.2687 Fish production + 34008) depicted that training slightly influenced the fish production in the state but it was not significant (Fig. 4). Similarly, from linear equations (Training = -0.1402 Fish seed production + 741.75, and Training = -0.5453 Revenue + 3479.4) it was clearly indicated that conducted trainings did not positively affect the fish seed production and revenue generation, respectively in the state (Fig. 5 & 6). The correlation coefficient (R2=0.0008, R² = 0.0265 and R² = 0.0089) between training number and fish production, training number and fish seed production and training number and revenue generation was indicating positive and weak relationship between these variables (Fig. 4, 5 & 6). The results show a high variability (88.89) in the number of training (Table 1) that verify the insufficient and irregular conduction of these trainings in the state.
Although the state is endowed with enormous aquatic resources, trail in fish production may be attributed to unavailability of quality fish seeds in required quantity, good quality of feeds, appropriate fish farming practices, culture of selected species and insufficient extension services. The results of the present investigations depicted that the fish production was positively affected by the imparted training programmes. Similarly, Sarma et al. (2011) and Swetha et al., (2020) reported that skill development through trainings had significant positive impact on the knowledge level of trainees and such trainings for fish farmers certainly helps to significantly enhance the fish production (Oyedele et al., 2023). 
It is reported that quantity of fish seed is not sufficient for the water bodies of the state (Ujjania et al., 2019) and present study also indicated that training conducted for the fish farmers also not significantly affect the seed production and revenue generation in the state. Ragasa et al., (2022) also reported that trainings show positive impacts on the good record keeping, water quality management, and biosecurity practices, productivity and income of the fish farmers. Although, skill improvement and fish productivity increased significantly by the trainings Gautam et al., (2017) but present analysis depicted less impact of trainings on fish seed production and income generation. The possible causes of these findings may be due to insufficient extension services for the fish farmers and irregular activation of the FFDA in the state due to insufficient staff members. The training programmes have limited impacts because these are organised on particular technology based rather than a broader spectrum of fish farmer empowerment including skill improvement, knowledge dissemination etc. (Yang et al., 2008; Oreszczyn et al., 2010). However, these constraints could be overcome by needful revising and designing the skill development trainings, which can facilitate to achieve desired changes among the trainees and enhance the productivity and income.
Conclusion
The findings of the present study could help to conclude that there is a definite relationship between the number of training and fish production that is increasing year by year in the state. Whereas, the relationship between training and fish seed production and training and revenue generation was not definite because these activities are not significantly affected by the number of trainings imparted by the state department of fisheries. Furthermore, it is suggested that fisheries department and other agencies which are involved in skill development  regulate the training activities, conduction of object based training programmes, and appropriate methods for the technology dissemination. State government should provide sufficient support for extension activities and conduction of the public awareness programme with reference to fish farming and its importance. These suggestions certainly help to make training programmes more successful, impactful and effective to enhance skill among the fish farmers that are concerned with fish production, fish seed production and revenue generation.
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Table 1. The number trainings and other fisheries aspects (Fish production, Fish seed production and Revenue generation) in the state
 
	Year
	Training 
(Number)
	Fish Production
(MT)
	Fish seed Production
(Million fry)
	Revenue
(Lakh Rs.)

	1999-00
	217
	12968.00
	239.00
	570.00

	2000-01
	75
	[bookmark: _heading=h.gjdgxs]12141.00
	231.00
	608.00

	2001-02
	607
	14269.00
	286.00
	599.00

	2002-03
	977
	13400.00
	186.00
	584.00

	2003-04
	978
	14300.00
	303.00
	573.00

	2004-05
	1043
	16926.00
	255.00
	809.82

	2005-06
	947
	18500.00
	299.00
	876.01

	2006-07
	1442
	22500.00
	342.00
	879.51

	2007-08
	1471
	24000.00
	362.34
	991.82

	2008-09
	908
	24100.00
	340.80
	1286.03

	2009-10
	1309
	26908.00
	349.09
	2330.00

	2010-11
	645
	28200.00
	482.41
	2292.39

	2011-12
	144
	30150.00
	582.27
	2408.54

	2012-13
	412
	32760.00
	703.36
	2774.52

	2013-14
	382
	35100.00
	776.00
	2802.63

	2014-15
	436
	46314.00
	826.26
	2907.64

	2015-16
	442
	42461.00
	871.84
	5828.90

	2016-17
	410
	50199.30
	1098.63
	6284.58

	2017-18
	608
	54035.34
	1094.01
	6727.33

	2018-19
	591
	55848.99
	1032.93
	6726.63

	2019-20 
	546
	58138.21
	1226.41
	7123.83

	2020-21
	528
	60163.50
	1087.09
	5921.80

	2021-22
	621
	65693.92
	1181.40
	4724.94

	2022-23
	1729
	79286.40
	1197.74
	7350.00

	Minimum
	75.00
	12141.00
	186.00
	570.00

	Maximum
	1729.00
	79286.40
	1226.41
	7350.53

	Mean
	727.83
	34931.78
	639.73
	3082.56

	Std. Error
	88.89
	3981.75
	76.56
	512.78







Figure 1. Training (number) and Fish production (thousand tons) of the state



Figure 2. Training (number) and Fish seed production (million fry) of the state



Figure 3. Training (number) and Revenue (₹ lakh) of the state



Figure 4. Relationship of the raining (number) and fish production (thousand ton) 


Figure 5. Relationship of the raining (number) and fish seed production (million fry)

Figure 6. Relationship of the raining (number) and revenue (₹ lakh)
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Training = -0.1402 fish seed prod. + 741.75, R² = 0.0265
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