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STUDY ON FRESHWATER FISH MONOCULTURE OF PACU 

(Piaractus Brachypomus) AT KUMBAKONAM, TAMIL NADU, INDIA.
ABSTRACT 
In fresh water aquaculture, fish was and still is the main component used in culture (Dabbadie and Lazard, 2010). Though culture of fishes in ponds is one of the age old professions of the world, it started gaining prominence only recently because of the realization that this source can supply rich and proteinaceous food for human consumption. However, even with a large diversity of fishes, the majority of fishes used for culture in fresh water belongs to carps, murrels, catfishes, climbing perch and giant gourami. Hence, the present study was attempted to cuture Red-bellied Pacu (Piaractus brachypomus-Cuvier 1818) which belongs to the order Characiformes and Family Serrasalmidae (Class: Actinopterygii). The aquatic system chosen for the present investigation is a fresh water pond situated in Swamimalai in Kumbakonam Taluk of Tanjore District, Tamilnadu. The details regarding the characteristics of this Pacu culture systems, stocking detail, details of feed given and growth rate are presented. As evident from the table, the size of fingerlings introduced into pond varied from 5.1 to 8.4 cm with an average length of 6.38 cm and an initial weight ranging from 4.7 to 7.2 g with an average weight of 5.41 g. In general, the feed consisted of a mixture of fish meal, Soya meal, rice bran, coconut oil cake, tapioca and mineral mix in different concentrations.  Initially they are given 1% of the body weight which gradually was increased to 3% of the body weight at the end of 3rd month of culture. The growth of fish after a period of 6 months in terms of length was found range between 23.6 and 31.2 cm with an average length of 27.4 cm and the weight between 780.7 and 910.3 gms with an average weight of 895.4 gms. The survival rate at the end of culture was found to be 96%.  The total weight at the end of the culture was 578.62 kg. Thus, the culture of this fish fetched Rs.120447.60. The total expenses incurred for this culture was Rs. 39180.00. The total profit worked out to Rs. 81267.60. The result of the culture trial clearly reveals that it is profitable. Practicing this culture can increase the economic conditions of the fisher folk. Further, this type of culture can also be practiced by the village women using small ponds. With expertise from trained personnel, the profit can definitely be increased.
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INTRODUCTION


Fresh water aquaculture is one of the most ancient resource production systems in the world.  In fresh water aquaculture, fish was and still is the main component used in culture (Dabbadie and Lazard, 2010). Though culture of fishes in ponds is one of the age old professions of the world, it started gaining prominence only recently because of the realization that this source can supply rich and proteinaceous food for human consumption (Thomas and Devaraj, 1975).


In India, fish culture, is an important economic activity and a flourishing sector with varied sources and potentials. Besides meeting the domestic needs, the dependence of over 14.5 million people on fisheries activities for their livelihood and foreign earnings to the tune of 3.5 billion dollars from fish and fisheries products amply justifies the importance of the sector on the country’s economy and livelihood security (FAO, 2018).


Today, India is the second largest country in aquaculture production (FAO, 2018). Among the various Indian states, Tamil Nadu ranks 8th in inland fisheries production in our country. It has also been suggested that if the existing resources in Tamil Nadu are utilized property, the yield can be as high as 2 tonnes/hectare of fish (Arumugam, 2017).


India is an exceptional hotspot of fresh water fish diversity with a high degree of endemism contributing to the worlds biological resources (Kottelat and Whilten, 1996; Dahanukar et al., 2004). The country has rich native fresh water fish genetic resources constituting 8094 species which has been recorded in the Fish base Data base (Froese and Pauly, 2013). However, even with a large diversity of fishes, the majority of fishes used for culture in fresh water belongs to carps, murrels, catfishes, climbing perch and giant gourami (Arumugam, 2017). Hence, the present study was attempted to cuture Red-bellied Pacu (Piaractus brachypomus-Cuvier 1818) which belongs to the order Characiformes and Family Serrasalmidae (Class: Actinopterygii) 

MATERIALS AND METHODS

The aquatic system chosen for the present investigation is a fresh water pond situated in Swamimalai in Kumbakonam Taluk of Tanjore District, Tamilnadu. It is located at a Latitude of 10.96’ N and Longitude of 79.33’ E at an elevation of about 80 MSL. It is a manmade fresh water perennial pond with a water spread area of about 0.55 hectares and a depth of about 4.8 m when full. It is currently used for agriculture and other domestic human activities to asses the productivity of the pond. 


The details regarding the characteristics of this Pacu culture systems, stocking detail, details of feed given and growth rate are presented in Tables 1 - 3. The seeds of Pacu were collected from Thanjavur breeders and immunized seedlings were introduced into the culture ponds. The stocking density was 1500 numbers/pond, and the average size of fingerlings was 6.4cm.

Feed given to the fish consisted of fish meal (20%), soya meal (9%), rice bran (45%), coconut oil cake (20%), tapioca starch (5%) and mineral premix (1%). Total body weight (5%) feed every day. In addition, chicken waste and fish waste which was obtained free of cost from the neighboring market and artificial feed (Make: Super enriched protein feed) were also given. The growth of the fish was estimated every 15 days for a period of six months. Water exchange was done every week till the end of the culture period and the mortality of fish was estimated by counting the numbers of fish at the end of the culture period and expressed as percentage mortality.  

RESULTS AND DISCUSSION (Table 1-3, Figure 1-3)

The physico chemical variables that were present during the period of culture are presented in Table 1. While Table 2. shows the details of the system in which culture was done along the stocking and feeding details.  As evident from the table, the size of fingerlings introduced into pond varied from 5.1 to 8.4 cm with an average length of 6.38 cm and an initial weight ranging from 4.7 to 7.2 g with an average weight of 5.41 g.


Details of the feed that was given to the fish is also provided in Table 2. In general, the feed consisted of a mixture of fish meal, Soya meal, rice bran, coconut oil cake, tapioca and mineral mix in different concentrations.  Initially they are given 1% of the body weight which gradually was increased to 3% of the body weight at the end of 3rd month of culture.


The economics of fish culture is provided in Table 3 and the cost benefit analysis in Table 3 (3a-b). The growth of fish after a period of 6 months in terms of length was found range between 23.6 and 31.2 cm with an average length of 27.4 cm and the weight between 780.7 and 910.3 gms with an average weight of 895.4 gms.  The survival rate at the end of culture was found to be 96%.  The total weight at the end of the culture was 578.62 kg. The fishes were grouped into three categories and sold. While category I consisted of fishes whose weight was less than 895.50 gm and the remaining as category II and III whose weight was more than 640.50g and 426.80g respectively Fishes under category I weighed a total of 359.90 kg. and category II fishes weighed 184.70 kg and III category fishes weighed a total of 134.200kg.  Category I fishes were sold at a rate of Rs.220 / kg while category II fishes at a rate of Rs.190 / kg and category III fishes at rate of Rs. 180/kg. The sale of category I fishes fetched Rs.79178.00, category II fishes fetched Rs.16834.00 and category III fishes fetched Rs. 35074.00. Thus, the culture of this fish fetched Rs.120447.60. The total expenses incurred for this culture was Rs. 39180.00. The total profit worked out to Rs. 81267.60.

The result of the culture trial clearly reveals that it is profitable. Practicing this culture can increase the economic conditions of the fisher folk. Further, this type of culture can also be practiced by the village women using small ponds. With expertise from trained personnel, the profit can definitely be increased.

Recently similar observation also recorded by another types of freshwater fishes in Tamil Nadu. (Sivakami, 1996; Arumugam, 2017; Durairaj, 2020; Sagunthala 2020 and Thanga Kiruba, 2025). They reported many unutilized freshwater system can utilize for freshwater fish culture in the benefit of human being economically.    
Table – 1

Water Quality of the Pacu culture Pond

	S. No.
	Details
	Unit
	Ranges
	Average value

	1.
	Temperature
	0C
	26 - 30
	28

	2.
	pH
	
	7.5 - 8.2
	7.8

	3.
	Alkalinity 
	mg/l
	160 - 210
	185

	4.
	Total Dissolved Solids  (TDS)
	mg/l
	210 - 270
	240

	5.
	Phosphate (PO4-P) 
	mg/l
	0.9 - 1.2
	1.05

	6.
	Nitrate– N (NO3 –N)
	mg/l
	1.2 - 2.4
	1.8

	7.
	Ammonia –N (NH3 - N) 
	mg/l
	0.07 - 0.9
	0.48

	8.
	Chemical Oxygen Demand (COD)
	mg/l
	11.2 - 14.0
	12.6

	9.
	Biological Oxygen Demand (BOD)
	mg/l
	160 - 240
	200

	10.
	Calcium
	mg/l
	98 - 112
	105

	11.
	Magnesium 
	mg/l
	25 - 28
	27


Table – 2

Description of the pond and stocking of the fish Pacu (Monoculture)

	S. No.
	Details 
	Pond 

	1.
	Area of the Pond 
	0.3 ha

	2.
	Depth of the Pond 
	4 meter

	3.
	Seed Collection 
	Local Fish Farm, Seed Suppliers (Himalyan Fish Farm, Thittai) Tanjore District

	4.
	Stocking details immunized seeding 
	1500 Numbers

	5.
	Weight of the fishes 
	8.5 Kg

	6.
	Fingerling size  

Average  size
	5.1 - 8.6 cm

	
	
	6.4 cm

	7.
	Feed Details 
	(I). Floating Feed

(a) Fish meal 20%

Soya meal 9%

Rice brown 45% 
                    60%

Coconut oil cake 20%


Tapioca 5%

 Mineral Premix  1%

	
	
	(II) Immersed feed 40%

	8.
	Amount of feed added 
	5% of the body weight (every day)

	9.
	Growth rate studied 
	Every months 

	10.
	Harvest Details Short Period (6 months)
	760 - 985.0 gm

	11.
	(a) Average Weight  
	Category I - 895.50;  Category II – 640.50; Category III – 426.80 gm

	
	(b) Size of the fishes 
	24 - 31 cm (27.4)

	12.
	 Survival rate  
	96%

	13.
	Total weight Harvested 
	578.62kg

	14.
	Total number Harvested 
	Category I – 1128;  Category II – 210; Category III – 102 nos. (1440)

	15.
	Pond maintenance:
	As per Aquaculture inlet and outlet water maintained through Pumping 


Table - 3

Economics of the Pacu culture (Cost-benefit Analysis)

Table-3a: Details of Expenditure
	S. No.
	Details of Expenditure
	Rs.

	1.
	Earthen pond (0.3 ha)
	5000.00

	2.
	Cost of fish seed 
	5060.00

	3.
	Transportation Cost
	400.00

	4.
	Fertilizers and lime 
	600.00

	5.
	Feed Cost (4000 per months)
	14000.00

	6.
	Labour charges for  6-8 months (NSS students community)   
	4500.00

	7.
	Electricity and fuel  
	1700.00

	8.
	Harvesting charges
	2800.00

	9.
	Water Pumping from River (Maintenance of water level )
	2080.00

	10.
	Utensils for Harvesting of fish
	800.00

	11
	Miscellaneous 
	2240.00

	Total Expenditure 
	39,180.00


Table – 3b: 
Income of Pacu Culture
	Details of Account

	Individual rate for the fish

 Sales of Fishes
	Total weight Harvested
	Amount (Rs)

	a) Big size  (1 kg @ 220)
	  359.90 kg
	79178.00/-

	b) Medium size (1 kg @ 190)  
	184.60 kg
	35074.00/-

	c) Small size (1 kg @ 180)  
	34.42 kg
	6195.60/-

	(1440 nos / 578.62 kg)
	Total Income
	120,447.60/-


Net Profit / Loss
= Total Income – Total Expenditure

Net Profit 

= Rs. 120447.60 – 39180.00

Net Profit

= Rs. 81267.60/-
Figure – 1 : Field Experimental Studies using Low Cost Feed 
(Pacu - Piaractus brachypomus – Monoculture) 
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Figure – 2 : Field Experimental Studies using Low Cost Feed 

(Pacu Culture - Monoculture)
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Figure – 3: Field Experimental Studies using Low Cost Feed 

(Pacu Culture - Monoculture)
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