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Abstract
This study highlighted the effect of different stocking density of Gulsha Tengra (Mystus cavasius) on its
growth performance, survival as well as water quality parameters of the pond in a 4 months trial in a
monoculture system. Changes in water quality and growth performance were analyzed considering three
different stocking density such as 400 ind./decimal (T1); 500 ind./decimal (T2) and 600 ind./decimal
(T3) with two replication of each using Complete Randomization Design (CRD). Water quality
parameters were viz. temperature, dissolve oxygen (DO), pH and transparency were measured fortnightly
during the study period. Results showed significant differences (P>0.05) between treatments.
Temperature was relatively high with an apparent opposite trends of DO in T3 treatment. Moreover, it
was observed that the highest length and weight was found in T1 treatment. In addition, better growth
rate with maximum survivability was recorded in low stocking density. It might be concluded that
comparatively lower stocking density of Gulsha Tengra could provide more production and also be
suitable in order to maintain better water quality parameters in enclosed culture condition.
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1. Introduction
Bangladesh is one of the advanced countries in aquaculture production as it secures 4 th
position in the world [7]. The annual production of fish from aquaculture was around 20.6 lakh
MT in the year 2014-15 and it contributes about 55.93% of total fish production [9]. More than
50% of aquaculture production solely comes from farming of Indian major carp species,
especially Rui (Labeo rohita), Catla (Gibelion catla) and Mrigal (Cirrhinus cirrhosus) while
some Chinese carps like Silver carp (Hypophthalmichthys molitrix), Bighead carp
(Hypophthalmichthys nobilis) and Grass carp (Ctenotherongadon idella) [25]. Besides that
culture of catfishes in commercial ponds are being popular now a days among farmers since it
has high nutritional quality and market demand associated with high market price [13].
Gulsha Tengra (Mystus cavasius) which is also known as Gangetic Mystus; is a freshwater
catfish species belongs to the family Bagridae, widely distributed in ponds, canals, beels,
floodplains, streams and rivers of many South-Asian countries likely Bangladesh, India,
Myanmar, Pakistan, Sri Lanka, Nepal and Thailand etc. [27, 5, 26, 21, 32]. This fish is famous for its
eury-omnivorous nature of food habit as it consumes a large variety of food items such as
algae, zooplankton, insect larvae, small fish, eggs, worms and soft shelled organisms [12, 6]. In
addition, Gulsha Tengra contains considerably high percentage of protein (13.81%) with low
quantity of fat content (2.26%) and rich in calcium and phosphorus as well [13].
Gulsha Tengra has been addressed as threatened species by IUCN and some researchers in
Bangladesh [24, 14, 1] because the catch of this indigenous fish from open water bodies is being
dwindled gradually; might be due to increased fishing pressure to meet up the high market
demand. Over exploitation, habitat destruction and ecological changes are also the causes of
their low catch from inland water bodies as well. Therefore, aquaculture of Gulsha Tengra in
pond should be practiced scientifically in order to protect and conserve this species.
Though several researches have already been conducted in Bangladesh and abroad regarding
stocking density of catfishes such as the effect of stocking density on growth and survivability
of juvenile catfish [22, 28], stocking density optimization [29], different catfishes stocking ratios in
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a polyculture system [8], growth performances of catfishes
with carp [16, 23]; however, there is a lack of enough
information regarding growth performance of Gulsha Tengra
in different stocking density under pond condition. Thus, this
study was aimed to investigate the effects of different
stocking density on water quality parameters and growth
performance of Gulsha Tengra in a monoculture system.

2.4 Growth parameters
20 fishes from each pond were randomly harvested with the
help of seine net from 1st April to 30th July 2015 in order to
measure the length and weight gain of fishes using the
following formulas 2.4.1 Total length: The length of fish (tip of the snout to the
edge of caudal fin) was measured with the help of measuring
scale and board.

2. Materials and Methods
2.1 Experimental design
The study was carried out for a period of five months from 1 st
March to 30th July, 2016 in nine different ponds located at
Kachubari, Thakurgaon district, Bangladesh. The selected
ponds were about 50 decimal in size and around six feet water
depth was maintained throughout the study period. One
month old Gulsha Tengra about 3 cm long and 2 g in weight
was stocked in these experimental ponds. Three different
treatments viz., 500 ind./decimal (T1), 600 ind./decimal (T2)
and 700 ind./decimal (T3) were stocked with three replicates
of each treatment.

2.4.2 Weight gain: Weight gain (W) was calculated as, W =
W2 – W1, where, W1 is initial weight and W2 is final weight.
2.4.3 Specific growth rate: Specific growth rate of Gulsha
Tengra fish under different treatments was calculated using
the following formula –
SGR (%) 

lnW

2

 lnW

1

 100

T

Where, InW2 – InW1 is the difference of logarithm of initial
and final weight and T is the duration of the experiment
(days).

2.2 Experiment procedure
The ponds were repeatedly netted and finally treated with
rotenone at 4.5 kg/ha to eradicate unwanted fish species.
Then, the ponds were treated with dolomite at 200 kg/ha and
after ten days inorganic (TSP 25 kg/ha and urea 20 kg/ha) and
organic fertilizers (cattle dung 1 ton/ha) were applied to create
a suitable environment prior to stocking. The stocked fish
were fed at morning and afternoon daily at the rate of 5%
body weight with commercial pellet feed containing 30%
crude protein supplied by Nourish Poultry and Hatchery Co.
Ltd., Bangladesh.

2.4.4 Survival rate: The survival rate (SR) of Gulsha Tengra
fish was calculated as follows:
SR (%) 

Final total number

of fish

Initial

of fish

total number

2.5 Statistical analysis
The obtained data were analyzed statistically by one way
Analysis of Variance (ANOVA) using SPSS statistical
program (version-20). Significant difference between mean
values was analyzed by Duncan’s Multiple Range Test
(DMRT) at significance level of 0.05.

2.3 Water quality parameters
Four physico-chemical parameters of pond water were
recorded viz., temperature, dissolved oxygen, pH and
transparency were measured with an interval of 7 days during
the whole period of study. In present study, temperature and
dissolved oxygen were measured by using mercury-in-glass
thermometer and a dissolved oxygen meter (YSI model 58,
USA), respectively. The water pH was measured by using
portable pH meter (CORNING model 445) and the
transparency of pond water was determined using Secchi disc.

3. Results and Discussions
3.1 Water quality parameters
Monthly variation of temperature, pH, dissolve oxygen and
transparency recorded from different treatments are shown in
Table 1.

Table 1: Variations in water quality parameters of pond water under different treatments
Treatment
T1 (500/decimal) T2 (600/decimal) T3 (700/decimal)
April
28.00±0.25a
28.00±0.20a
28.05±0.15a
May
28.60±0.10a
28.65±0.15a
28.75±0.10a
Temperature
June
22.40±0.15c
22.50±0.20bc
22.65±0.15a
c
bc
July
18.60±0.12
18.75±0.14
18.85±0.10a
a
a
April
8.20±0.05
8.20±0.10
8.15±0.20a
May
8.20±0.15a
8.15±0.10a
8.10±0.15a
pH
a
b
June
7.90±0.10
7.75±0.10
7.70±0.15b
a
b
July
7.20±0.10
7.05±0.15
6.92±0.10b
April
6.90±0.05a
6.65±0.10b
6.15±0.20c
May
6.50±0.15a
6.15±0.10b
5.65±0.15c
Dissolved oxygen
a
bc
June
7.00±0.10
6.55±0.10
6.00±0.15c
a
b
July
7.80±0.10
7.15±0.15
6.50±0.05c
April
29.40±0.05b
29.45±0.10b
29.60±0.20a
May
28.00±0.15b
28.15±0.10a
28.25±0.15a
Transparency
c
b
June
30.40±0.10
30.65±0.10
30.85±0.15a
July
34.10±0.10c
34.55±0.15b
34.95±0.05a
*Mean values in column with different letters are significantly different (P<0.05).
Parameters

 10 0

Month
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Different stocking density of Gulsha Tengra has exerted
significant effect on temperature, pH, dissolved oxygen and
transparency of pond water. The highest mean temperature
(28.75 ºC) was recorded in T3 at the end of the May; followed
by 28.65 ºC in T2 while the lowest temperature (28.60ºC) was
recorded in T1 (Table 1). Results exhibited that the effect of
stocking density was significant (P<0.05) in respect of
temperature. However, no significant difference of
temperature was observed in the month of April and May.
Significant variation (P<0.05) was observed among other
water quality parameter as well. The highest DO content (7.80
ppm) in T1 and the lowest (6.50 ppm) in T 3 were recorded in
July. In the same month, the highest and the lowest recorded
pH were 7.20 (T1) and 6.92 (T3) respectively (Table 1). The
highest transparency was 34.95 cm in T3 treatment, whereas
the lowest transparency was 34.10 cm in T 1 treatment in the
month of July (Table 1).
This study highlighted the effect of different stocking density
of Gulsha Tengra (Mystus cavasius) on its growth
performance, survival as well as water quality parameters of
pond in a 4 months trial in a monoculture system. In the
month of May, relatively high water temperature was
observed in higher stocking density ponds (Table 1). Greater
biomass of fishes which results overcrowding in association
with enhanced metabolism and activity might be the reasons
of higher temperature of these ponds in this summer month.
Begum et al. 2008 [3] was also drawn similar conclusion on
temperature regarding higher stocking density of another
catfish named Mystus gulio. In general, higher temperature
limits the solubility of dissolved oxygen in culture system i.e.
dissolved oxygen decreases as the temperature increases.
Significantly, a reverse trend of dissolved oxygen in relation
to temperature was observed throughout this study (Table 1).
However, DO was found lower with the increase of stocking
density. This result was comparable with Oguguah et al. 2011
[23]
and Kohinoor et al. 2012 [17]. According to Tucker (1994)
[33]
; dissolve oxygen in a higher stocking density pond might
be responsible for poor heath, lower growth and higher
mortality rate. Again, Brazil and Wolters (2002) [4] reported
the decreased growth of channel catfish (Ictalurus punctatus)
larvae due to the presence of low level of dissolved oxygen.
Lowest value of pH was recorded in T3 (Table 1).
Overcrowding is also responsible for producing higher
amount of CO2 which ultimately reduces the water DO as
well as pH. Expect that comparatively higher pH of water
indicated that the water was productive. Several researchers
found higher pH under different stocking density of catfishes
like; Nwipie et al. 2015 [22]; Kohinoor et al. 2012 [17];
Oguguah et al. 2011 [23]; Kohinoor et al. 2004 [18].
Transparency of those ponds varied with the change of
seasons such as highest transparency was recorded in
monsoon period during heavy rain. Moreover, better water
qualities were observed in lower stocking density (500 ind./
decimal) compared to others.

length of Gulsha Tengra is presented in Fig 1. The results
revealed that stocking density had significant (p<0.05) effect
on the total length of this fish. The maximum length (16.51
cm) and minimum length (14.10 cm) were also recorded in T 1
and T3 respectively. It was observed that the highest total
length for each sampling was found in T 1 followed by T2 and
T3.

Fig 1: The changes of total length of Gulsha Tengra in three
different treatments.

3.2.2 Total weight
The effect of stocking density was remained significant in
response of final weight of Gulsha Tengra which is shown in
Fig 2. At the end of the experiment, the highest final weight
(33.50 g) was observed in T1, followed by T2 (26.92 g) and
the lowest final weight (21.11 g) was obtained in T 3 (Fig 2).

Fig 2: Effect of stocking density on weight of Gulsha Tengra in three
different treatments.

3.2.3 Specific growth rate
Specific growth rate (SGR) of Gulsha Tengra fish is presented
in Fig 3. The specific growth rate varied from 5.50% to
0.76%, 5.10% to 0.47% and 4.80% to 0.22% in T 1, T2 and T3,
respectively. The specific growth rate was also varied
significantly according to different stocking density and it was
always higher in lowest stocking density (T 1) and followed by
T2 and T3.

3.2 Growth parameters
3.2.1 Total length
The total length of gulsa tengra was varied as the stocking
density changes. The effect of stocking densities on the total
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Fig 3: The changes of specific growth rate of Gulsha Tengra in three different treatments.

highest survival rate (95.00%) was observed in T 1 followed
by T2 (94.00%) and the lowest survival rate (93.33%) was
recorded in T3 at the end of experiment (Table 2).

3.2.4 Survival rate
It was found that the effect of stocking density on survival
rate was significant. Survival rate of Gulsha Tengra in
different stocking density is shown in Table 2. However, the

Table 2: Survival rate of Gulsha Tengra in three different treatments.
Survival rate

T1 (500/decimal)
95.00%

Treatment
T2 (600/decimal)
94.00%

Proper growth and survivability of aquatic organisms is
dependent on different stocking density [15]. M’balaka et al.
2012 [20] also reported that growth parameters and survival
rate is adversely affected by the higher stocking density.
However, increased stocking density deteriorates water
quality which ultimately reduces the growth, disease
resistance and survivability of culture organisms [19], [11].
According to Tucker 1994 [33], the growth and survivability of
fish is negatively affected by the increased stocking density.
In this study, the total length and individual weight gain of
Gulsha Tengra decreased as the stocking density increased
(Fig 1 and Fig 2). Engle (2001) [10] mentioned that highest
total length was observed at lower stocking density. Aminur
et al. (2015) [2] also found noteworthy effect of stocking
density on the length of Catfish (Sperata aor). Gross
production of culture species increased with the increase of
stocking density while the mean weight of individual fish
decreases [33]. Although some fish species can tolerate
extreme crowding for a long time where food completion
could limit their growth and results poor weight gains [30].
Possible reasons of higher body weight in lower stocking
density might be due to less competition for food and space
compared to that of in higher stocking density. Similar
findings were reported on catfish by Nwipie et al. 2015 [22]
and Kohinoor et al. 2012 [17]. Furthermore, the total length,
weight, specific growth rate and maximum survival rate
(95%) was greatest in lower stocking density. Rahman et al.
2013 [24] stated that better water quality, higher growth and
much production was found at the stocking density of about
800 fry/ decimal. The maximum length of Gulsha Tengra was
reported to be of 40 cm [31].

T3 (700/decimal)
93.33%

get greater size of this catfish species. Moreover, under higher
stocking density, this fish species suffered stress because of
aggressive feeding competition which ultimately resulting in
growth retardation. Finally, it can suggest that relatively lower
stocking density may be helpful for maintaining better quality
of pond water and highest individual weigh gain as well as
more profit could be earned from culturing this Gulsha
Tengra in a mono culture system.
5. References
1. Akhteruzzaman M, Kohinoor AHM, Shah MS, Hussain
MG. Observations on the induced breeding of Mystus
cavasius (Hamilton). Bangladesh Journal of Fisheries.
1991; 14:101–105.
2. Aminur RM, Ara R, Amin SMN, Arshad A.
Development of breeding and fingerling production
techniques for endangered long-whiskered catfish
Sperata aor in captivity. Iranian Journal of Fisheries
Sciences, 2015; 14(1):1-14.
3. Begum M, Al Mamun A, Pal HK, Islam MA, Alam MJ.
Effects of stocking density on growth and survival of
Mystus gulio in nursery ponds. Bangladesh Journal of
Fisheries Resources. 2008; 12(2):179-186.
4. Brazil BL, Wolters WR. Hatching success and fingerling
growth of channel catfish cultured in ozonated hatchery
water. North American Journal of Aquaculture. 2002;
64:144-149.
5. Chakrabarty P, Ng HH. The identity of catfishes
identified as Mystus cavasius (Hamilton, 1822)
(Teleostei: Bagridae), with a description of a new species
from Myanmar. Zootaxa. 2005; 1093:1-24.
6. Chaturvedi J, Saksena DN. Diet composition, feeding
intensity, gastrosomatic index and hepatosomatic index
of a catfish, Mystus cavasius from Chambal river (near
Rajghat) Morena, Madhya Pradesh. International Journal
of Recent Scientific Research. 2013; 4(9):1350-1356.

4. Conclusion
In this experiment, maximum length (16.51 cm) and
minimum length (14.10 cm) were also recorded in T 1 and T3
treatment respectively. Culture period could be extended to
~ 55 ~

International Journal of Fisheries and Aquatic Studies

7.
8.

9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

FAO. The state of world fisheries and Aquaculture:
Oppurtunities and challenges. Rome. 2014, 243.
Ferdoushi Z, Haque F. Effect of different stocking ratio
of Pangasid Catfish (Pangasiushy pophthalmus) and
Silver Carp (Hypophthalmichys molitrix) on better water
quality maintenance in Catfish farming. Pakistan Journal
of Biological Science. 2006; 9(9):1732-1737.
FRSS, Fisheries Statistical Report of Bangladesh.
Fisheries Resources Survey System (FRSS), Department
of Fisheries, Bangladesh. 2016, 32:57.
Engle CR, Valderrama D. Effects of stocking density on
production characteristics, cost, and risk of producing
fingerling channel catfish. North American Journal of
Aquaculture. 2001; 63:201-207.
Garr AL, Lopez H, Pierce R, Davis M. The effect of
stocking density and diet on the growth and survival of
cultured Florida apple snails, Pomacea paludosa.
Aquaculture. 2011; 311:139–145.
Gupta S. A review on Mystus cavasius, a popular food
fish of Indian subcontinent. International Journal of
Fauna and Biological Studies. 2014; 1(6):27-31.
Hossain MA, Shah A, Afsana K. Nutritional value of
some small indigenous fish species (SIS) of Bangladesh.
Bangladesh Journal of Fisheries Resources.1999;
3(1):77-85.
IUCN, Bangladesh. List of threatened animals of
Bangladesh. Paper presented in the special workshop on
Bangladesh Red Book of Threatened Animals. 22
February 1998, Dhaka, 13.
Khatune-jannat M, Rahman MM, Bashar MA, Hasan
MN, Ahamed F et al. Effects of stocking density on
survival, growth and production of Thai climbing perch
(anabas testudineus) under fed ponds. Sains Malaysiana.
2012; 41(10):1205–1210.
Kohinoor AHM, Begum M, Hussain MG. Evaluation of
different stocking densities of two small indigenous fish,
pabda (Ompok pabda) and Gulsha Tengra (Mystus
cavasius) with Indian major carps in polyculture system.
Iranian Journal of Fisheries Sciences. 2016; 8(1):57-64.
Kohinoor AHM, Khan MM, Yeasmine S, Mandol P,
Islam MS. Effects of stocking density on growth and
production performance of indigenous stinging catfish,
Heteropneustes fossilis (Bloch). International Journal of
Agricultural Research, Innovation and Technology. 2012;
2(2):9-14.
Kohinoor AHM, Momtaz B, Hussain MG. Culture
potentials of Gulsha Tengra (Mystus cavasius) in
monoculture management under different stocking
densities. Bangladesh Journal of Fisheries Research.
2004; 8(2):95-100.
Mazlum Y. Stocking density affects the growth, survival,
and cheliped injuries of third instars of narrow-clawed
crayfish, Astacus leptodactylus Eschscholtz, 1823.
Crustaceana. 2007; 80:803–815.
M’balaka M, Kassam D, Rusuwa B. The effect of
stocking density on the growth and survival of improved
and unimproved strains of Oreochromis shiranus.
Egyptian Journal of Aquatic Research. 2012; 38:205–
211.
Nath P, Dey SC. Fish & fisheries of north eastern India
(Arunachal Pradesh). Narendra Publishing House, New
Delhi, 2000, 217.
Nwipie GN, Erondu ES, Zabbey N. Influence of Stocking
Density on Growth and Survival of Post Fry of the

23.

24.

25.

26.

27.

28.

29.

30.
31.

32.

33.

~ 56 ~

African Mud Catfish, Clarias gariepinus. Fisheries and
Aquaculture Journal. 2015; 6:116.
Oguguah NM, Nwadukwe F, Atama CI, Chidobem JI,
Eyo JE. Growth performance of hybrid catfish
(Heterobranchus bidorsalis (♀) x Clarias gariepinus
(♂)) at various stocking densities in varied culture tanks.
Animal Research International, 2011; 8(3):1419–1430.
Rahman MA, Zaher M, Azimuddin KM, Yeasmine S,
Khan MM et al. Stocking density effects on growth and
production of the threatened silurid catfish, Mystus
cavasius (Hamilton) fingerlings in nursery ponds.
Aquaculture Research. 2013; 44:1132–1139.
Rahman MM, Verdegem MCJ, Wahab MA. Effects of
tilapia (Oreochromis nilotica L.) addition and artificial
feeding on water quality, and fish growth & production in
rohu-common carp bi-culture ponds. Aquaculture
Research, 2008; 39:1579-1587.
Rahman MR, Rahman MA, Khan MN, Hussain MG.
Observation on the embryonic and larval development of
silurid catfish, Gulsha Tengra (Mystus cavasius Ham.).
Pakistan Journal of Biological Sciences. 2004; 7:10701075.
Roy PK, Hossain MA. The fecundity and sex ratio of
Mystus cavasius (Hamilton) (Cypriniformes: Bagridae).
Journal of Life and Earth Science. 2006; 1(2): 65-66.
Saowakoon H, Saowakoon S, Hongiengsakool Y. The
rearing of dwarf gourami (Colisa lalia) sized 1
centimeter to 4 centimeters with different stocking
densities in a circular plastic tank. Journal of Animal and
Veterinary Advances. 2009; 4:419-425.
Siddiky MNS, Saha M, Mondal SB, Ali DK, Washim
MR. Optimization of stocking density of Mystus gulio
(Brackishwater catfish). International Journal of Natural
and Social Sciences. 2015; 2:60-63.
Stickney RR. Principles of Aquaculture. John Willey &
Sons, New York. 1994.
Talwar PK, Jhingran AG. Inland fishes of India and
adjacent countries. Oxford and IBH Publishing Co. Pvt.
Ltd. New Delhi, Bombay and Calcutta.1991, 1063.
Tripathi SD. Present status of breeding and culture of
catfishes in south Asia. M. Legendre and J.P. Proteau,
Editors. The biology and culture of catfishes. Aquatic
Living Resources. 1996; 9:219-228.
Tucker CS, Steeby JA, Waldrop JE, Garrard AB.
Production characteristics and economic performance for
four channel catfish, Ictalurus punctatus, pond stocking
density-cropping system combinations. Journal of
Applied Aquaculture. 1994; 3:333-352.

