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Abstract

The effect of stocking density on growth performance, productod survival of Pangas, Pangasius
hypophthalmusvere evaluated in cemented tanks. Fry of Pangas (1.52 + 0.@3 lemgth and 1.08 = 0.02 g in weight
respectively were stocked into cemented tanks measuring 363xft. Three treatments with two replicates were used:
100; T,-150 and E-200 fry/ tank. Pangas fry were fed twice daily with fatated feed 35 % protein at 109%865and 36
body weight for the first, second, and third month, regpegt After 90 days, the Highest growth performances
(determined in terms of average weight) were recorded (8715+2.5 g) and J{22.4+2.8 g) while T (18.2+3.59) recorded
the smallest growth. Production differed significantlyoaigp treatments (P<0.05). Feed conversion ratio (FCR) of 0D, 1.
and 1.05in T, T, and T, respectively were not significantly different (P>0.05)r&val was significantly different among
treatments (P<0.01). Highest survival (100%) was attained witih lower stocking density, followed by, 196%) and &
(90%). Survival was greatly influenced by the stocking densitiedl treatments. The water quality parameters and thei
monthly fluctuations recorded throughout the study period feered within the suitable ranges for the fish culture such as
temperature 27.0 to 28.7 °C, dissolved oxygen 5.7 to 6.2 nuif.2 to 7.5, Ammonia from 0.45 to 0.51mg/L, Hardness
105 to 110 ppm and Nitrite 0.152 to 0.161 mg/L.
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Introduction

Aquaculture production systems used across the world ehfterly depending on the species being cultured and
on the geographical location and socio-economic confExé pursuit for an alternate eco-friendly and sustainable
aquaculture has led to the recognition of any speciehwtan be cultured easily on high stocking density in I@atew

volume. Pangus (Pangasiusypophthalmugis one of the most popular species in aquaculture pedhlie other speciés

It was introduced for cultivation in some countries becausts abtable growth and acceptable pfafike other cultured

catfishes, Phypophthalmuss well-known for its faster growth, easy culture syst high disease resistance and tolerance
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of a wide range of environmental paramétet’s ™ **> pangas Commercially production has improved in retiees
because of its recognition in the market, fast growthamnivorous feeding habtts?¢%".

Stocking density is an important aspect to take intouatcarhen ranking families or progeny groups for growth
performance. Fish density is a key factor affecting ¢gnamd maturation of wild and cultured fish besides food supuly a
its quality, genetics and environmental conditf6rf& In many cultured species, growth is inversely relatestocking
density and this can be attributed to social interactidfis’® 2% 1 2! 42 Rearing fish at inappropriate stocking densities may
impair growth and reduce immune competence due to famiols as social interactions and deterioration of wateitgual
which can affect both feed intake and conversion effigjeof the fish®. Stocking densities and management measures
practiced by pond operators in Pakistan are not basedemifsc knowledge, thus resulting in poor growth and survfal
fry.

Growth and survival of fry and fingerlings in earthen pongsedd on the density of stocking, type and quality of
fertilizer applied and supplementary feed provided. To obtainmmari economic return it would be necessary to stock the
ponds at optimum stocking densities for desired growth amilvauof fry. However, there is no any report areikade on

the effects of stocking density on the growth and produdfoRangasius hypophthalmusn our country. Therefore, the

present study was undertaken to determine a suitable stodkimgjty to obtain maximum growth and profit in a
monoculture system of outdoor earthen ponds. For the devefdpand rearing technigues of any fish species, stocking
density might play a very important role.

A number of research publications are available oreffext of stocking density on growth and survival rate of
different fish species reported Sarotheroduitoticusin floating pond¥, published information on Pangasiysngasius

in net cage¥, studied the effect of density in Clariagariepinu¥’, conducted experiment on Clarias batra&hstsidied

effect of stocking density of Amblypharyngodomola in seasonal pon#fs calculated the effect of stocking density of

Pangasiussutchi in net cages fed with formulated die¥onopterus cuchiafrom cemented cisterfisand studied the

effect of stocking of Heteropneustdsssilis in cemented cisterns fed with formulated fédalit there is no any research

publication reported on stocking density of Pangadiypophthalmudrom Pakistan.

Materials and Methods
Experimental design

The experiment was conducted for a period of three months May to July 2011 in cemented tarédsFish
Hatchery Chilya Thatta, Directorate of Fisheries Sirldliestock and Fisheries Department Govt. of Sindh-Rakisll
experimental tanks were disinfedtbefore stocking with Potassium per magnet (KMNO4) aftatr tdinks were filled with
water. Three cemented tanks s{2&x6x3 ft.) having 5096.5 liters each capacity were used ndwai the experiment in
completely randomized design for testing three different leadi00, 150 and 2{ish/tank were assigned as treatments |,
Il and 11l respectively with two replications each. Theedperimental fisaswere more or less same in size (1.52 + 0.03
cm, 1.08 £ 0.02 g in length and weight respectively), ctbérom Fish World Hatchery, District Thatta on flow thghu
system. Before stocking all fry were kept into a hapaofa an half hour for acclimatization. The initial lémghd weight
of fish were recorded individually in ‘cm’ and ‘g’ respectively with the help of a measuring scale and a digital electric

balance. All tanks were stocked with Pangasiiigpophthalmudry. The length and weight of 10 randomly selected fish

were recorded for each tank. Before taking the weighteticess water of the body of the fish was soaked byissftet
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paper. The tanks were same in structure, design and shapirigavater supply facilities. The water level was mariez
to a maximum of 0.76 m. There was inflow and outflow matdm to maintain the water level coming from a K.B Feede
irrigation canal.

Preparation of pellet feed

To prepare formulated feed from locally available imlggets such as fish meal, mustard oil-cake (MOC), rice
protein), rice bran, wheat bran, wheat flour and vitaméamax were ground thoroughly and sieved to pass througim@5
mesh size. An experimental diet was formulated contelf Bftein. All ingredients were mixed together accordintpé&o
formulae, and then put into the manually operated peldthine for the preparation of pellet feed of size 1mne Th
composition of pellet feed is shown in (Table-1).
Post stocking management
To describe growth and production of fish following managerstms were taken:
i. Feeding

Pangas_(Pangasiubypophthalmug fry (1.09 + 0.02 g average weight and 1.11 + 0.005 cm average |eveyth)

given the prepared experimental diets at a daily rate of df0ftal biomass during (1st 30-days) then reduced to 5% of
total biomass from days 31 to 60 after that reduced to 3%aiflimmass till end of the experiment (90-days), whike th
fish were fed 7 days/week (two times in a day at 9.00 ath3300pm). The amount of feed was bi-weekly adjusted
according to the changes in body weight throughout the expeghpeamiod.
ii. Sampling of the experimental fish

Monthly sampling was done using a seine net to observgrtiveth of fish and to adjust the feeding rate. Weight
of fish in each sampling was measured to the nearest ghdla the length of each fish was measured to theesea
centimeter. General tank condition and fish healthditmms were monitored regularly during the culture periddring
sampling fish were handled carefully.
iii. Water sampling

Water samples were collected from each tank with thedfeapped bottles having a volume of 1 liter each
marked with tank number were used to contain theatellewater samples.
iv. Water quality parameters

The water quality parameters such as Temperature, pHHhNRidsOxygen (DO), Alkalinity, Ammonia, Hardness
and Nitrite were monitored daily, weekly and fortnightly thgbout the experimental period. Water temperature of the
tanks was measured with the help of thermometer. Watgged of the tanks was measured by using an oxygen meter
(JENWAY 9500 DO2 Meter). A pH meter (EZDO-6011 CE) was usethéasure the pH of water. APl NH4+/NH3
Ammonium test kit is used to determine the values of Amiemand Nitrite. Hardness is determine by Hanna (HI3812)

Hardness Kit. All analyses were done in the Laboratbifyish Hatchery Chilya Thatta.

v. Statistical Analysis
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One way analysis of variance (ANOVA) was used to deterthiaeffects of stocking density on the growth and satvi
rate of Pangasiushypophthalmus This was followed by Duncan’s New Multiple Range Test (DNMRT), (Duncan 1995)

at 5% level of significance to study any difference amoeatment means.

Results

The growth parameters of Pangasibgpophthalmusn different treatments in terms of mean weight gamight

gain, Daily weight gain, SGR, FCR, survival (%) production (k§0mdays) and Total Yield (kg) were calculated and are
presented in Table Browth of Pangas Pangasiusypophthalmusin cemented tanks indieatthat the growth rate varied

in different stocking densities. Treatment | (18@ tank) showed significantly (p<0.05) highest growth andigatvate
among the treatments. The net length and weight gaimdofidual fish in T, was higher (41.36 crand 27.5 g) than those
of T, (33.63 cm and 22.4 g) and (27.4 cm aB®1g) in T; respectively. The survival and specific growth ratesenalso
found highest in T(100% and 1.4 respectively) followed by (6% and 1.3), while significantly (p<0.05) lowest survival
rate and SGR was recorded (90% and 1.2)sinTHe daily weight gain (B/G) was 0.31 in T, 0.24 in , and & 0.20
respectively FCR was best in all treatments T.0, T, 1.02 and 1.05 in jlrespectively. Table 2 shows that the values
obtained for feed conversion ratio were not signifigadifferent among treatments (P>0.05). Total production afjRs,
Pangasius hypophthalmuswere 2.64, 3.07 and 3.08 kg/80 days in T, T, and T respectively. Overall production of T

and T; was significantly higher than, T

The mean values of the water parameters are shown Ia Jalll water quality parameters measured had no
significant differences among treatments (P>0.05). Meampérature ranged from 27.0 to 28.7 °C. Concentrations of
dissolved oxygen ranged from 5.7 to 6.2 mg/L, pH from 7.2 to 7.5,mMghmonia from 0.45 to 0.51mg/L, Hardness 105 to
110 ppm and Nitrite from 0.152 to 0.161 mg/L. Water parameters wiria Wwlerable range throughout the experimental

period.

Discussion

The effect of stocking density on growth and survival aidgea, Pangasiushypophthalmusvas conducted and

observed that the growth rate of Pangs in cemented tariksl V& different stocking densities; {100 fry/ tank) showed
significantly (p<0.05) highest growth among the treatmértie net length and weight gain of individual fish inwWas
higher (41.36 cm and 27.5 g) than those £{33.63 cm and 22.4 g) and (27.4 cm and 18.2 g)sine$pectively. The
present results match with the findingd'8f* who achieved best growth at lower stocking densitieis. well-known fact
that growth rate progressively increases as th&ismpalensity decreases and vice-versa. This is becausatigetg less
number of fish of similar size in a pond could get nepace, food, less competition and dissolved oxygen g¢torteel by
various authorg*411621.9:31.30.45

The percentage of survival as recorded in the presady stas 100, 96 and 90% for treatment2land 3
respectively these results are similar with the figdiof*'#". Survival was found to be negatively influenced by stocking
densities. It might be due to the high competition andespanong the fishes. Lower density gave larger size aherhig

survival rate in Clariasmacrocephald$ Lower stocking density showed higher survival of Glarangullarig? Survival

rates were higher in the larvae_of Claribatrachusraised at the stocking densities of 2, 4 and 8 fish perliteompared

to those obtained 16 fish/literResearchers reported that highest weight gain and alrsie of Heteropneustesssilisin

lower stocking densify *, highest weight gain and survival rate_of Trachinotlschii on lower stocking density; The
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above findings support the results of the present stigpificantly (P<0.05) higher net production was obtained from the
T, and & (3.07 kg/ni/ 90 days, 3.08 kg/M90 days) in the present study. It might be due to higher nsnobény stocked
(150 fry/ tank and 200/ fry/ tank) respectively. The presentregreed with the findings bt*?22°3%31%3hey obtained
highest production from higher stocking density.

The water quality parameters were recorded throughoututlg geriod and were within the acceptable ranges for
fish culture as reported H3+32333°3743The results of the present study indicated that a stpakénsity of (100 fry/ tank or
13 fry/ nt) might be suitable for the culture of Pangas, Pangasiysophthalmusn tank or pond and give best growth as

well.
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Table 1. Ingredients of formulated feed with 35 % grossprdevel.

S. No Ingredient Actual protein % used Protein (%)
1. Fish Meal 60 % 28.5 17.1
2. Rice Protein 42 % 235 9.9
3. Wheat Brawn 12 % 16 1.9
4. Rice Brawn 13 % 13 17
5. Mustered Oil Cake 30 % 13 3.9
6. Wheat Flour (as binder) 10 % 5 0.5
7. Vitamin & mineral Premix 1
Total 100 % 35.0
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Table.2. Growth parameters of Pangus, Pangusius hypophthalmus vetbrdifitocking densities reared in

cemented tanks for 90 days fed with formulated feed.

S.No Parameters Tl IS ™

(100 fry/ tank) (150 fry/ tank) (200 fry/ tank)
1. | Average initial weight (g) 1.08 £0.09 1.07 £0.08 1.11 +0.08
2. | Average final weight (g) 275+25 224+28 18.2+35
3. | Average initial length (cm) 1.49+0.14 1.51+0.14 1.56 +0.14
4. | Average final length (cm) 41.36 £1.93 33.63+2.7 274 +£3.5
5. | Weight gain 26.42 +1.3 21.33+2.8 17.09 +3.54
6. | Daily weight gain (DWG) 0.31+0.1 0.24 +0.07 0.20+0.2
7. | Feed conversion ratio (FCR) 1.0.0+0.00 1.02 £0.00 1.05 +£0.00
8. | Survival rate (%) 100 + 0.0 (100) 96 + 0.0 (144) 90 £ 0.0 (180)
9. | Condition Factor 0.04 £0.00 0.06 +0.00 0.09 +0.00
10.| Specific growth rate (SGR) 1.4+0.00 1.3+0.00 1.2+0.00
11.| Fish Production (kg/m3/90 days) 2.64 £0.00 3.07 £0.00 3.08 £ 0.00
12.| Total Yield (kg) 2642 +0.00 3071.1.2 £ 0.00 3079 £0.00
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Figure 1: Weight Gain of Pangas, Pangasius hypophthalmus in Diffier@nt Treatments during Study Period.

Table 3. Showed month-wise variation in water quality metars in cemented tanks throughout the study

period.
Parameters

Months Temperature(®° | Dissolve Oxygen Ammonia .

pH Hardness (ppm) Nitrite mg/L

C) (mg/L) (mg/L)

April 27 £0.20 6.2+0.11 7.2+0.15 0.45+0.03 105+2.0 0.152 +0.005
May 28 £0.17 5.8+0.25 7.4+0.20 0.48 £0.02 110+2.6 0.157 +0.002
June 28.7+0.14 5.7+0.26 75+0.15 0.51+0.03 108+2.4 0.161 +0.004




