
International Journal of Fisheries and Aquatic Research 

22 

International Journal of Fisheries and Aquatic Research 

ISSN: 2456-7248 

Impact Factor: RJIF 5.44 

www.fishjournals.com 

Volume 3; Issue 1; January 2018; Page No. 22-26 

Comparative efficacy of stocking density on growth and survival of fry of Mystus vittatus in nursery ponds 

* Maliha Hossain Mou, Khondaker Rashidul Hasan, Saokat Ahamed 

Bangladesh Fisheries Research Institute, Freshwater Sub-Station, Saidpur, Nilphamari, Bangladesh 

Abstract 

Efficacy of different stocking density on the growth and survival of striped dwarf catfish, Mystus vittatus fingerlings in nursery 

ponds has been evaluated with three stocking density treatments (T) viz., T1 - 8,000 fry dec-1, T2 - 12,000 fry dec-1and T3 - 16,000 

fry dec-1. After seven weeks of rearing, survival of fingerlings was the highest (65.50±0.49%) in T1 which was significantly higher 

than those of T2 (55.50±0.21%) and T3 (49.00±0.70%) and also significant difference in final length (3.34-6.89cm) and final 

weight (3.32-7.92g) among the three treatments were observed. Physico-chemical variables of water and plankton abundance of 

different treatments were recorded and discussed. 
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Introduction 

Mystus vittatus (Striped dwarf catfish), locally known as 

‘Tengra’ is a bottom feeder catfish commonly occurring in 

freshwater bodies; in flooded canals, beels, paddy and jute 
fields, streams, haors, oxbow lakes and rivers in swarms 

during rainy season in Bangladesh (Bhuiyan, 1964; Shafi and 

Quddus, 2001) [1, 28]. M. vittatus is commercially important 

species due to its delicious test, providing food and nutrition, 

subsistence and supplemental income source of the great 

majority of rural people in the country. It has considerable 

demand both in rural and urban markets, particularly to the 

poor and disadvantaged group. It naturally breeds during 

monsoons in flooded rivers and ponds (Bhuiyan, 1964; Shafi 

and Quddus, 2001) [1, 28]. Though it is delicious and 

demandable species, it is not cultured in our country and not 
much research work has been done on it. The production of 

the candidate fish is gradually declining; as a result, it has also 

been listed as a threatened fish (IUCN, 2010) [10]. As the 

production is gradually declining, the development of 

management and conservation are urgently required. Culture 

practice of this species has not yet been developed. Expansion 

of aquaculture of any fish is greatly dependent on its ensured 

supply of seed for grow-out pond. Nursing of yolk-absorbed 

hatchlings in the nursery pond seems to be very sensitive, as 

they pass through a critical period of switching over from 

planktonic feed to other feed and also need to adjust with new 

environment from indoor hatchery to outdoor earthen pond. 
Short term nursing of delicate spawn in nursery ponds is a 

prerequisite to ensure the reliable and regular supply of quality 

fry for stocking in grow out ponds at farmers’ level. Thus, to 

obtain the optimum survival and growth rate of any fish fries 

in nursery ponds, it is of utmost importance to maintain 

stocking densities. No detailed information is available in 

Bangladesh on the relative effect of various stocking densities 

on the growth and survival of striped dwarf catfish fries in 

nursery ponds. In view of the above, the present study was 

undertaken to evaluate the effect of stocking density on the 

growth and survival of striped dwarf catfish, M. vittatus fries 
in nursery ponds. 

 

Materials and methods 

Effect of stocking density on the growth and production of 

striped dwarf catfish, Mystu vittatus was carried out in nine 

nursery ponds following the experimental design as given 

Table 1. 

 

Table 1: Experimental design of nursery rearing of M. vittatus 
 

Treatments (T) Stocking density (fry dec-1) Feeding/culture period 

T1 8,000 
Locally available commercial nursery feed (containing 35% protein) three times daily. 

Culture period: 49 days 
T2 12,000 

T3 16,000 
 

The ponds (2.5 decimal each with an average depth of 1.0 m) 

were prepared by sun drying followed by liming soil with 

CaO @ 1 kg dec-1 and then filled with underground water up 

to 100 cm depth and enclosed by fine nylon mosquito net. 
Water of the ponds was treated with rotenone @1.5 ppm to 

kill unwanted fishes. After 5 days, particular pond was 

fertilized with Urea @ 100 g dec-1, TSP@ 75g dec-1 and Cattle 

dung@ 6 kg dec-1. Five days after fertilization, the nursery 

ponds were sprayed with sumitheone 10 ml dec-1 to kill 

harmful insects and predatory zooplankton. After twenty four 

hours of spreading of sumitheone, seven days old hatchlings 

(average length 0.83 cm) of M. vittatus were stocked as given 
in the experimental design (Table 1) in all ponds. From the 

second day of stocking, fish hatchlings were fed thrice daily 

with maintaining following (Table 2) feeding schedule for 

about 10,000 hatchlings. 
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Table 2: Feeding schedule for about 10,000 hatchlings of M. vittatus 
 

Age of hatchling (Days) Types of feed Feeding rate Feeding time/Day 

1-3 Boiled egg yolk 2 piece 3 times 

4-7 Flour solution 50 g 3 times 

8-15 Nursery feed (containing 35% protein) 100 g 3 times 

16-23 Nursery feed (containing 35% protein) 150 g 3 times 

24-30 Nursery feed (containing 35% protein) 300 g 3 times 

31-45 Nursery feed (containing 35% protein) 450 g 3 times 

46-56 Nursery feed (containing 35% protein) 600 g 3 times 

 

Growth and well being of the fries were checked at weekly 

interval. Physicochemical parameters of water viz., water 

temperature (ºC), transparency (cm), dissolved oxygen (DO) 

(mgl-1), pH, total alkalinity (mgl-1) and ammonia (NH3) (mgl-

1) were weekly determined by using a Celsius thermometer, a 
Secchi-disk, a portable dissolved oxygen meter (HI 9142, 

Hanna Instruments, Portugal), a portable pH meter (HI 8424, 

Hanna Instruments, Portugal) and a portable ammonia test kit 

(Hanna), respectively. Total alkalinity was determined 

following the titrimetric method according to the standard 

procedure and methods (Clesceri et al., 1992) [4]. Plankton 

from the nursery ponds were collected in every week for 

quantitative and qualitative estimation. Ten liters water 

samples was collected from each replicate experimental ponds 

and then filtered through bolting silk plankton net (25 μm) to 

obtain a 50 ml sample. The collected samples were preserved 

immediately with 5% buffered formalin. Plankton was 
expressed as cells per liter of water of each pond. The 

quantitative and qualitative analysis of phytoplankton and 

zooplankton were done according to Stirling (1985) [27] and 

Needham (1963) [18], respectively. After 7 weeks of nursing, 

fish fries were harvested first by repeated netting, followed by 

draining the ponds with consequent growth and production 

parameters viz., specific growth rate (SGR), feed conversion 

ratio (FCR) and survival of fingerlings were estimated. 

Specific growth rate (SGR %day) and feed utilization 

efficiency were calculated according to Ricker (1975) [19] 

respectively as follows: 
 

SGR (%/day) = In [W.sub.2] - In[W.sub.1]/[T.sub.2] - 

[T.sub.1] x 100 

Where, 

[W.sub.1] = initial live body weight (g) at time [T.sub.1] (day) 

[W.sub.2] = final live body weight (g) at time [T.sub.2] (day). 

 

Feed Conversion Ratio (FCR) = Dry weight (g) of feed 
supplied /Live weight (g) of fish gained 

 

Results and discussion 

Physico-chemicals properties  
The results of physico-chemicals parameters in three 

treatments are presented in Table 3. The physico-chemicals 

parameters measured in different treatments throughout the 

experimental period were found within the acceptable range 

for fish culture. The mean water temperature was measured 

30.93±1.25, 29.12±1.37 and 31.17±0.84º C in T1, T2 and T3, 

respectively. However, there was no significant (P<0.05) 

variation among the treatments. Monir and Rahman (2015) [17] 
also observed temperature ranged of 28 to 32º C in the nursery 

ponds of Shing (H. fossilis). Rahman et al. (2008) observed 

almost similar types of temperature variation in nursery 

rearing of Ompok pabda fingerlings. The present findings 

agree with the finding of Mollah and Haque (1978) [16], Wahab 

et al. (1995) [29] and Kohinoor et al. (1998).  

The mean values of water pH of the different treatments were 

7.50±0.22 (T1), 8.20±0.26 (T2) and 8.28±0.39 (T3) which were 

not statistically significant (P<0.05). According to Swingle 

(1969) [26], pH range from 6.5 to 9.0 is suitable for pond 

culture. However, the pH range was found to be suitable for 
fish culture that agrees well with the findings of Rahman et al. 

(2005) and Kohinoor et al. (2012). 

 
Table 3: Water quality parameter of nursery rearing of M. vittatus 

 

Parameters T1 T2 T3 

Water temperature (ºC) 30.93±1.25a 29.12±1.37a 31.17±0.84a 

Transparency (cm) 36.1±2.70a 44.5±.03b 51.3±5.01c 

Water pH 7.50±0.22a 8.20±0.26a 8.28±0.39a 

DO (mgl-1) 5.3±0.57a 4.8±0.53b 4.1±0.51c 

Total alkalinity (mgl-1) 145.9±24.75a 146.4±28.04a 157.5±22.85a 

NH3 (mgl-1) 0.17±0.18a 0.21±.22a 0.30±0.26a 

Different superscript letters within one row indicated statistically significant differences at p<0.05. 
 

Dissolved oxygen (DO) content was varied from 5.3±0.57 to 

4.1±0.51 mgl-1 among the treatments. In all the experimental 

pond water, comparatively lower level of dissolved oxygen 
was observed that might be due to sampling time which was 

monitored at about 900-10.00 am. Wahab et al. (1995) [29] 

reported dissolved oxygen ranging from 2.2 to 7.1 mgl-1 in 

nine ponds of BAU campus, Mymensingh. Rahman et al. 

(2013) was found dissolved oxygen 4.13 to 4.71 mgl-1, while 

Kohinoor et al. (2012) measured dissolved oxygen 4.23 to 

5.32 mgl-1 in H. fossilis cultured ponds. However, the DO 

levels are within the acceptable ranges in all the experimental 
nursery ponds. 

Total alkalinity values depend on the location, season, 

plankton population, nature of bottom deposits etc. Total 

alkalinity was significantly (P<0.05) highest in T3 

(157.5±22.85) followed by T2 (146.4±28.04) and lowest in T1 



International Journal of Fisheries and Aquatic Research 

24 

(145.9±24.75mgl-1). Boyd (1982) [3] advocated that the total 

alkalinity should be more than 20 mgl-1 in fertilized ponds as 

production increases with the increase in total alkalinity. The 

variations of total alkalinity in all the treatments were within 

the productive range for aquaculture ponds (Wahab et al., 

1995; Kohinoor et al., 1998) [29]. 

The mean transparency level was significantly (P<0.05) 

higher in T3 and consistently lower in T1, which might be due 

to the reduction of the plankton population by higher density 
of fish (Rahman et al., 2005; Rahman et al., 2013). Boyd 

(1982) [3] reported that the range of transparency from 15-40 

cm is suitable for fish culture. From the above findings, it can 

be concluded that the transparency content in the experimental 

ponds were within the good productive range. 

The mean values of ammonia-nitrogen (NH4-N) contents in 

the present study were significantly (P<0.05) higher in T3 

(0.30±0.26) followed by T2 (0.21±.22) and T1 (0.17±0.18 mgl-

1). Kohinoor et al. (2001) found the ammonia-nitrogen ranged 

from 0.01-1.55 mgl-1 in monoculture ponds. Boyd (1982) [3] 

reported that the suitable range of ammonia-nitrogen in fish 
culture less than 0.1 mgl-1. Ammonia-nitrogen contents in T2 

and T3 were higher than T1 that might be due to higher 

stocking density of Tengra fry and the higher rate of dropping 

of the fish in T2 and T3 may increase ammonia in respective 

ponds. However, the present level of ammonia-nitrogen 

content in the experimental ponds is not lethal to the fish 

(Kohinoor et al., 1998; Kohinoor et al., 2001). 

 

Plankton population 
Four groups of phytoplankton population was mainly found in 

the experimental nursery ponds- Bacillariophyceae, 

Chlorophyceae, Cyanophyceae and Euglenophyceae whereas 

the zooplankton population was composed only of two 
groups- Crustacea and Rotifera (Table 4). Phytoplankton of 

Chlorophyceae group was the most dominant and 

Euglenophyceae group was the least abundant as observed 

during the study period. Zooplankton of Rotifera group was 

the most dominant in terms of both numbers and genera 

compared to Crustacean group among the treatments. The 

total phytoplankton ranged from (6500 to 15500) X 103 units 

l-1) with mean abundance were 13142±1406 (T1), 11178±1705 

(T2) and 8714±1050 X 103 units l-1 (T3), respectively and 

showed significant (P<0.05) difference among the treatments. 

The mean abundance of total zooplankton were 6642±1433, 

5107±1059 and 3714±1188 X 103 units l-1 in T1, T2 and T3, 

respectively and also showed statistically significant (P<0.05) 

among the treatments. 

 
Table 4: Plankton abundance (units l-1) of pond water of weekly samples over the 7 weeks experiment. 

 

Plankton group T1 T2 T3 

Phytoplankton 

Bacillariophyceae 3285 ±377a (2500-4000) 2892±560b (1500-3500 ) 2428±513c ( 1500-3500) 

Chlorophyceae 4678±799a (3500-6000) 4035±819b (3000-5500 ) 3107±625c (2000-4000) 

Cyanophyceae 2750±545a (2000-3500) 2428±675b (1500-4000) 1857±456c (1000-2500) 

Euglenophyceae 2428±755a (1500-4000) 1821±575b (1000-3000) 1321±464c (500-2000) 

Total 13142±1406a (11000-15500) 11178±1705b (8500-14500 ) 8714±1050c (6500-10000) 

Zooplankton 

Crustacea 3214±913a (1500-4500) 2321±774b (1000-3500) 1678±607c (500-2500) 

Rotifera 3428±730a (2000- 45000) 2785±544b (2000-4000) 2035±1008c (1000-4500) 

Total 6642±1433a (3500-9000 ) 5107±1059b (4000-7000) 3714±1188c (2500-6500) 

 

The plankton abundance in the present experiment was 

significantly higher in T1 which might be due to the lower 

density fry/fingerlings than those in T2 and T3. It seems likely 

that in the nursery ponds where stocking density were high, 

consumption of plankton by the fry/fingerlings were also high. 

Rahman and Monir (2013) [23, 24] obtained phytoplankton range 

8500 to 15500 x103 units l-1 in nursery ponds located in 

Saidpur, Nilphamari. However, the plankton population in the 

study showed to be more or less similar with the findings of 

Rahman et al., 2008. 
 

Growth and production of M. vittatus fingerlings 
The length and weight of M. vittatus fingerlings under 

different stocking densities at the end of the experiment in 

weekly sampling is shown in Fig. 1 & 2 which indicates that 

the improvement of length and weight were always higher in 

T1 than T2 and T3. The mean final length attained under T1, T2 

and T3 were 6.89±0.09, 5.10±.01and 3.34±0.35cm, 

respectively (Table 5). 

 

 
 

Fig 1: Improvement of the length of M. vittatus fingerlings at 
different stocking densities over the nursing period of 7 weeks. 
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Fig 2: Improvement of the weight of M. vittatus fingerlings at 
different stocking densities over the nursing period of 7 weeks. 

 

The highest mean final weight was also obtained in T1 

(7.92±0.12 g) and lowest in T3 (3.32±0.39 g). However, the 

mean final length and weight showed significant difference 

(P<0.05) in T1 followed by T2 and T3, when ANOVA was 

performed. The Specific growth rate (SGR % day) was 

significantly (P<0.05) higher in T1 (4.73±0.01) than those 
obtained in T2 (4.12±0.19) and T3 (3.03±0.16). The highest 

survival rate (65.50±0.49%) was also observed in T1, where 

the stocking density was 8,000 fry dec-1, whereas the lowest 

was 49.00±0.70% in T3, where the stocking density was 

16,000 fry dec-1 and there were significant differences among 

the treatments. The Food Conversion Ratio (FCR) of T1 

(1.75±0.21) was found to be significantly lower than T2 

(2.55±0.21) and T3 (3.20±0.14). 
 
Table 5: Growth performance and survival of nursery rearing of M. 

vittatus 
 

Parameters 
Treatments 

T1 T2 T3 

Stocking density (dec-1) 8,000 12,000 16,000 

Initial length (cm) 0.82±.02 0.85±.03 0.84±.00 

Final length (cm) 6.89±0.09a 5.10±.01b 3.34±0.35c 

Initial weight (g) 0.78 ±.02 0.75±.04 0.75±.03 

Final weight (g) 7.92±0.12a 5.62±0.25b 3.32±0.39c 

Length gain (cm) 6.10±0.11a 4.21±0.12b 2.49±0.34c 

Weight gain (g) 7.14±0.10a 4.87±0.29b 2.57±0.37c 

SGR (% day-1) 4.73±0.01a 4.12±0.19b 3.03±0.16c 

FCR 1.75±0.21a 2.55±0.21b 3.20±0.14c 

Survival (%) 65.50±0.49a 55.50±0.21b 49.00±0.70c 

Different superscript letters within one row indicated statistically 
significant differences at p<0.05. 
 

Growth performances (final length, length gain, final weight, 

weight gain and specific growth rate) and survival rate of 

Tengra (M. vittatus) in nursery ponds revealed that T1 was 
significantly higher (P<0.05) where the stocking density of fry 

(8,000 fry dec-1) was low compared to those of T2 (12,000 fry 

dec-1) and T3 (16,000 fry dec-1), although the same fish feed 

with equal ratio was applied in all the treatments. The lower 

growth performances were in T2 and T3 than T1 that might be 

due to competition for food and habitat for higher number of 

fingerlings. Stocking density is known to be one of the 

important parameters in fish culture, since directly effects 

growth and survival, and hence production (Backiel and ED, 

1967) [2]. Haylor (1992) [6] revealed that the growth and 

survival rate of African catfish (Clarias gariepinus) larvae 

was significantly influenced by the density at which they were 

stocked. More or less similar results were also obtained by 

Rahman et al. (2005), Kohinoor et al. (2007) and Kohinoor et 

al. (2009) from their fry/fingerlings rearing experiments with 

various carp, barb and catfish species. However, higher 

stocking density with abundance of sufficient feed might 
produce a stressful situation if the feed is not used for growth 

(Haque et al., 1994 and Rahman et al., 2003) [7] 

The Food conversion ratio (FCR) in T1 during the study 

period was significantly lowest followed by T2 and T3. In the 

present study, the FCR values are lower than the FCR values 

reported by many workers (Islam, 2002; Islam et al., 2002 and 

Rahman and Monir, 2013) [23, 24]. The causes might be due to 

the smaller ration size, higher digestibility and proper 

utilization of feed. Reddy and Katro (1979) and Das and Ray 

(1989) observed increasing trends of FCR values with 

increasing ration size in the growth trials of air breathing 
catfish (Heteropneustes fossilis) and Indian major carp (Labeo 

rohita), respectively. However, the lower FCR value in the 

present study indicates better food utilization efficiency, 

despite the values increased with increasing stocking 

densities. 

 

Conclusion 

The growth and survival of Tengra (M. vittatus) fingerlings 

were inversely related to the stocking densities of fry in the 

experimental nursery ponds. In all respects, 8,000 fry dec-1 

was the highest performances than those obtained at higher 
stocking rates. However, stocking density of 8,000 fry dec-1 

may be suggested for rearing of Tengra (M. vittatus) 

fingerlings over 7 (Seven) weeks in single stage nursing 

rearing system in northern region of Bangladesh and 

extremely helpful towards the protection of this species from 

extinction.  
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