


Growth and survival performance of freshwater fish Labeo rohita fingerlings under various conditions


Abstract:
[bookmark: _GoBack]Implementing various goals for sustainability in aquaculture and fisheries depends on the environmentally friendly handling of L. rohita. The effects of raising the water temperature to 28°C, 30°C, and 32°C on the growth and development of L. rohita fingerlings housed in aquariums for 31 days were examined. The fish were given pelletized food on a continuous basis. Fish kept in water at 32°C grew significantly (P<0.05) more rapidly (SGR and FCR) than fish kept at other temperatures.This simple growth model produced a consistent growth (SGR 2.27%) between 28° and 32°C. At 30 to 32°C, the highest body weight increase and lowest feed conversion ratio (FCR) were observed. 30 to 32°C was shown to have the highest specific growth rate. A temperature rise of around 28 °C is optimum, with 30 °C and 32 °C being the ideal range for manufacturing. Survival at acclimation temperatures was between 100.00±0.00, 100.0±0.00 and 100.0±0.00. This further implies that suitable measures must be implemented to maintain the optimal temperature in aquaculture farms in order to avert the adverse consequences of climate change. These steps might involve creating fish strains that can withstand moderate climate change or physically altering the production system to regulate temperature. In order to help fish culturists create adaptation plans, the fish species and culture methods will be suitable for the climate change scenarios.	Comment by hp: Explain final survival rate of fish instead of acclimatization temperature
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I. Introduction:
Temperature has a significant impact on the biological systems of all aquatic species and influences the growth and survival of organisms. When fish are exposed to less-than-ideal temperature fluctuations, their unique biological characteristics are altered, which negatively impacts their life cycles and aquaculture productivity. An important aquaculture species in the Indian Subcontinent is the freshwater Indian giant carp (Labeo rohita), which can achieve temperatures of 28°C to 32°C. Climate change has been a worldwide issue since the mid-1800s. Extreme weather events and sudden changes in the environment are the result of climate change and are becoming more frequent in the future (Islam et al. 2020). Anthropogenic activities have accelerated major changes in climatic indices, such as temperature and precipitation rates, causing abrupt changes in the temperature and salinity of water bodies (Shahjahan et al., 2021; Yilmaz et al., 2021). The freshwater aquaculture industry will be particularly affected since the majority of freshwater species need consistent environmental conditions and high-quality water (Phuc et al., 2017; Ninawe et al., 2018; Rahman et al., 2022). Temperatures between 25 and 30 °C are ideal for the development of most freshwater fish. Hossain et al. (2015) claim that higher temperatures raise metabolic activity and rate, which in turn raises food intake. The reverse is true in the winter, though, when it's colder. Wintertime low temperatures affect fish behavior, resulting in stressful conditions and decreased production (Alfonso et al., 2021). When the temperature of the open ocean rises, wild fishes can migrate to higher latitudes in a way that is unique to their species, according to several studies (Fogarty et al., 2017; Kleisner et al., 2017; Alabia et al., 2018). Knowing L. rohita different temperature tolerance and growth performance in connection to different acclimation temperatures would be essential to determining the extent of stress reaction in a developing aquaculture environment. 	Comment by hp: major	Comment by hp: not clear
II. Materials and Method
2.1 Experimental of fish collection:
             Fresh water fish Labeo rohita weighing (4.10-4.20) g were   collected from the suriya fish farm, Kallidaikuruchi, Tirunelveli. The fishes were then transported to the laboratory in polythene bags containing oxygenated water with least disturbance at low temperature. Then they were acclimatized to the ambient laboratory room temperature (27°C) in FRD tank. During the period of acclimatization, which was for one weeks.	Comment by hp: how much and why do  you need low temperatute?
2.2 Experimental setup: 
                Five thermostatic aquariums were used for the experiment, and the temperatures that were tested were 28◦C,30◦C and 32◦C. The chosen temperature was attained via the thermostat (REI-SEA, 300 watts, Japan). The aquarium has a filtration/aeration system (Sebo-aquarium internal filter WP-850F) for aeration and self-cleaning during the research period. The pH, dissolved oxygen, ammonia, and total alkalinity of each tank were tracked and recorded. In order to maintain clean water, the fish were housed in carefully monitored laboratory tanks equipped with filtration and aeration systems. Fish farms in the vicinity provided us with L. rohita fingerlings	Comment by hp: Is it required?
2.3 Experimental diet:
           In the present study, the experimental fishes were fed with lab prepared pellet diets. The diet was prepared by using the conventional feed ingredients such as fish meal, groundnut oil cake, soya meal, rice bran, wheat bran, fish oil, vitamin and mineral mix. The proximate composition of the experimental feed was recorded as protein (37.85%), carbohydrate (17.84%), fat (10.62%) and moisture content (8.45%). The experimental feed was offer to the fishes twice daily to satiation (Morning 7.00 am and Evening 5.00 pm). The unfed remains were collected daily and measured.	Comment by hp: What is it  and sources of all ingradients?
(Table:1) Effect of different temperature levels on growth parameters (mean± SD) of Rohu (labeo rohita)    	Comment by hp: First letter in upper case

	Growth parameter
	28 ◦C
	30 ◦C
	32 ◦C

	Initial Weight(g)
	4.14±0.02
	4.23±0.01
	4.27±0.01

	Final weight(g)

	6.51±0.03
	7.12±0.04
	7.34±0.01

	Weight gain (g)
	2.37±0.04
	2.89±0.04
	3.07±0.02

	% weight gain	Comment by hp: First letter in upper case
	57.32±1.14
	68.28±0.93
	71.82±0.85

	(SGR) (% /)	Comment by hp: Write correct unit
	2.09±0.008
	2.21±0.009
	2.25±0.005

	  (FCR)
	1.46±0.01
	1.43±0.06
	1.41±0.01

	Survival (%)
	 100.0±0.00
	100.0±0.0
	100.0±0.0


Effect of temperature fluctuations on Labeo rohita, or Rohu, growth metrics (mean ± SD); subscripts that differ from each other indicate significant differences (P < 0.05).
III. Result and Discussion:
           While growth rates differed little among the grouped fish at 28°C, 30°Cand 32°C, the current study indicated that they considerably increased. However, the optimal temperature range for Labeo rohita growth is reported to be between 31°C and 33 °C by (Das et al.,2005). Fish grow in response to temperature; they usually rise until they achieve a perfect temperature, at which point they fall once more. The temperature has a major effect on the specific growth rates of L. rohita fingerlings. During each temperature, the growth rates of the fish in our study varied, ranging from 2.09 to 2.25% body weight daily shown that the range of temperatures between 30 and 32 °C is optimal for the growth of L. rohita, nonetheless. Fish growth is sensitive to temperature and usually rises to an ideal level before falling once more, according to (Myrick and Cech ,2000). The optimal temperature for development varies throughout species. The study's conclusions suggested that Labeo rohita development growth performance was negatively impacted by high water temperatures. The percentage of weight gain, SGR, and feed intake of L. rohita grown at 30–32 °C were significantly reduced in the water (Table 1). In a similar vein, slower growth and reduced feed intake were associated with water temperatures above or below the thermal limits (25–32 °C) (Stickney, 1994). In contrast, the more the metabolic rate rises over the optimal range, the less space there is for development. Fish eat feed at a rate that is only required for their physical maintenance (Stickney, 1994). Therefore, as compared to fish grown in water that was 34°C, fish raised at ambient temperatures of 29°C and 31°C showed better growth performance. Additionally, (Phuc, 2017) An increase in temperature increases the activity of digestive enzyme, which may accelerate the digestion of the nutrients, thus resulting in better growth (Shcherbina and Kazlauskene, 1971). This resulted in increases in growth and FCR. However, this study found that temperatures as high as 28 to 30 °C increased FCR; these may not yet be indicative of stress conditions in butter rohu cultivation, except than a slower rate of development. In culture systems, however, warmer water is advantageous for temperature fish species in their early life stages. Desired outcomes were obtained within the ideal temperature range of 28–37 °C. 	Comment by hp: Modify the sentence	Comment by hp: Rewrite the sentence	Comment by hp: italic	Comment by hp: modify	Comment by hp: give scientific name	Comment by hp: you have mention the temperature range 28-32 degree C in methodology section
IV. Conclusion:
       Overall, the study concluded that temperatures are stressful to Indian major carb Labeo rohita. The results of the study demonstrated that the growth performance and survival were significantly impacted by the water temperature. We looked at how L. rohita was affected by temperature, growth, and feed conversion efficiency. The findings indicated that 30°C was the ideal water temperature for L. rohita development, whereas fish at 32°C performed well in terms of growth.	Comment by hp: there is no analysis of any parameters for observing the stress in fish.	Comment by hp: what is this	Comment by hp: how can you say without statistical analysis?	Comment by hp: Modify these.
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