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Abstract: An experiment was conducted in Bangladesh Agricultural University for a period of three and half
months from 1st May to 15th August 2002 to observe the effects of different stocking ratio of pangasid catfish
and silver carp on better water quality maintenance and impacts of using fence in cat fish farming. Four
treatments each with three replicates were used. The fishes were stocked at the rate of 120 fishes/decimal. The
stocking ratios were: 100% pangasid catfish in Treatment 1(T,), 50% pangasid catfish plus 50% silver carp in
Treatment 2 (T,), 60% pangasid catfish plus 40% silver carp in Treatment 3 (T;) and 50% pangasid catfish plus
50% silver carp mn Treatment 4 (T,). Bamboo made fence were used in treatments 2 and 3 to keep the pangasid
catfish and silver carp separately along the breadth wise considering the density of each species. Treatment
4 was set without fence. During the period of study, significant differences were found in dissolved oxygen,
NO,-N and chlorophyll-a concentrations among different stocking ratios of pangasid catfish and silver carp.
The highest concentration of P(O,-P and NO,-N were found in T, (2.7 and 3.1 mg L.7", respectively) followed by
treatments T; T, and T, This higher concentration of NO;-N and PO,-P enhanced the plankton biomass
especially Cyanophyceae and Euglenophyceae m ponds of treatment 1 and identified dominant bloom forming
cyanophytes were Microcystis and Gloeocapsa, which formed the heavy phytoplankton bloom throughout
the culture period and deteriorated the water quality in pangasid catfish monoculture ponds (100% pangasid
catfish). Whereas better water quality were found in composite culture. Among different stocking ratios, in
composite culture 1:1 without fence (treatment 4) gave the best result in better water quality maintenances than
2:1 and 1:1 (with fence, treatment 3 and 2) ratios. In treatment 4 when the nutrients concentrations enhanced
the phytoplankton production then silver carp grazed over phytoplankton throughout water body, which
prevented the phytoplankton bloom formation during culture period and maimntained a better environmental
condition. Some algal bloom occuwred in the portion of pangasid catfish in treatment 2 and treatment 3. Tt
might be due to the grazing activity of silver carp over phytoplankton was restricted by the fence in those
treatments. Considering the above facts composite culture of pangasid catfish and silver carp with 1:1 ratio
and without fence may help in maintaining the good environmental condition of catfish farming through
preventing the algal bloom.

Key words: Pangasius hypophthalmus, Hypophthalmicthys molitric, composite culture, standard ratio, water
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INTRODUCTION

Pangasius hypophthalnnis is commonly known as
Thai pangasid catfish, which belongs to the family
Pangasid catfish under the order Siluriformes. The origin
of Pangasius hypophthalmus was from the Mekong
River of Vietnam to the Chao Phraya River of Thailand
and then their distributon was spreaded to other
countries such as Malaysia, Indonesia and China

(Roberts and Vidmayanon, 1991). Among the various
species of cultivable catfishes, Thai pangasid catfish,
Pangasius hypophthalmus is particularly well known for
its good taste, faster growth rate, easy culture system,
high disease resistance, tolerance of wide ranges of
envirommental parameters and lngh market demand.
Monoculture of pangasid catfish 13 mainly bemng
practiced in Bangladesh and culture fully depends on
supplementary feed such as pelleted feed, rice bran,
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mustard o1l cake, wheat bran, snail meat and bone etc. Due
to lack of proper culture guideline from any organization,
in pangasid catfish culture practice, the farmers maintain
high stocking density, excessive amount of feed and even
sometimes non-conventional feed, like dead animals,
hospital residues etc. The uneaten portion of feed and
feces of the catfishes accumulate on the pond bottom
throughout the culture period. Decomposition of these
organic matters and excretory products of fishes cause
water quality deterioration and severe oxygen depletion
in cat fish ponds. Sidthimunka (1972) conducted an
experiment on the culture of Clarias sp. and reported
that waste products from excretion of fish and the left
over feed accumulated in the pond brought problems
such as poor water quality. Boyd (1988) also stated that
catfish wastes mclude organic compound, which
contribute directly to oxygen demand and mineral
nutrients, which indirectly contribute to oxygen demand
by increasing phytoplankton growth. Since pangasid
catfish do not eat algae, in most cases they form heavy
bloom and deteriorate the water quality. Due to water
quality deterioration, mortality of fish hatchlings occur,
reduce or hamper the growth of fishes and spreading of
different fish diseases occur that ultimately hinders the
total fish production.

It was reported that tilapia reared in cages feeding on
phytoplankton in intensive catfish ponds were shown to
improve pond water quality as well as production of an
extra crop (Perschbacher, 1995). In Thailand composite
culture of hybrid Clarias catfish and planktivorous tilapia
resulted good water quality and fish production. An
optimum stocking density of pangasid catfish will help to
reduce the amount of leftover food particles and
planktivore fish will save the aquatic environment by
grazing phytoplankton, which may prevent algal bloom
formation and sedimentation of dead algal mats. Watson
(2001) got very good results to control blue green algal

bloom m Alberta, Canada by using silver carp
(Hypophthalnicthys molitrix).
Much research is being undertaken in the

eutrophication, algal blooms and their control measures in
many countries of the world but their negative impact n
aquaculture in Bangladesh are very limited. For thus
reagson, we urgently need to conduct such type of
research work in this field in detail to save our aquatic
environment. Water quality management i pangasid
catfish ponds through composite culture system
(Pangasius  hypophthalmus and  Hypophthalmicthys
molitrix) may help to get sustainable fish production and
also can mitigate the eutrophication problem of a pond to
some extent. So, 1f we can utilize the heavy thick algal
bloom or scum of catfish culture ponds as food of silver
carp (Hypophthalmicthys molitrix), then the water quality

could be maintained properly and the farmers can get
higher fish production with reduced input cost. These
reduced input cost and higher fish production may
encourage the rural farmers to do the culture of pangasid
catfish (Pangasius hypophthalmus) and silver carp
(Hypophthalmicthys molitrix). Considering the above
facts the stocking ratio of pangasid catfish and silver carp
in composite cat fish farming 1s very much important for
controlling the algal bloom. For this, that study was
undertaken to observe:

» The effect of different stocking ratio of pangasid
catfish (Pangasius hypophthalmus) and silver carp
(Hypophthalmicthys molitrix) on maintaining better
water quality and

¢ Impacts of using fence for proper utilization of
phytoplankton as fish food by silver carp
(Hypophthalmicthys molitrix) in composite culture

MATERIALS AND METHODS

The experiment was carried out for a peried of three
and a half months from 1st May to 15th August 2002 in
twelve ponds located i the field laboratory of the Faculty
of Fisheries, Bangladesh Agricultural University,
Mymensingh. Each pond was of about 200 m* and depth
was about 1 m. At first the experimental ponds were
prepared accordingly for stocking of experimental fish.
Fish species used in the present study were Thai
pangasid catfish (Pangasius hypophthalmus) and Silver
carp (Hypophthalmicthys molitrix) and the stoking
density mn each pond was 120 fishes/decimal.

In the present study, ponds were randomly selected
for four treatments each with three replicates were used.
In T, only pangasid catfish was stocked, m T, pangasid
catfish and silver carp were stocked at the ratio of 1:1 and
the ratio was 2:1 in T,. In T, and T, the two species were
separated from each other by using a bamboo made fence
along the breadth wise considering the density of each
species. In T, the stoking ratio of pangasid catfish and
silver carp was 1:1 and which was set without any
bamboo made fence.

Throughout the experimental period, pelleted feed
was used for stocked catfish (Pangasius hypophthalmus).
Initially feeding rate was 8% body weight. After one
month of stocking the rate was 6% and then finally
the feeding rate was 5% body weight up to the
harvesting period.

Physico-chemical properties of pond water were
recorded during the whole period of study. The water
temperature, pH, transparency, depth, dissolved oxygen
(DO) were determmed weekly, nitrate-nitrogen (NO;-N)
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and phosphate-phosphorus (PO,-P) concentration and
plankton abundance were determined at 15 days interval
and concentration of chlorophyll-a was determined on
every alternate day. For this purposes water samples were
collected within 9.00 to 10.00 am on each sampling day.

In the present study, temperature and dissolved
oxygen were measured by using a YSI model 58, USA
dissolved oxygen meter. Secchi disc and a pH meter
(CORNING pH meter 445) were used to determine the
transparency and pH of water samples respectively. A
HACH Kit (DR/2001), a direct reading spectrophotometer
using pillow Nitraver-5 nitrate reagent and Phosver-3
phosphate reagent, determined NO,-N and PO,-P
respectively. The concentration of Chlorophyll-a was
measured spectrophotometrically on every alternative day
after acetone extraction according to American Public
Health Association (APHA) and titrimetric method was
used to determine the total alkalinity (Stirling, 1985). For
qualitative and quantitative study of plankton, water
samples were collected from each of the experimental
ponds and passed through fine meshed (25 um) plankton
net. Then the collected plankton samples were preserved
n 10% buffered formalin. From each of preserved sample,
1 mL sub sample was examined using Sedgewick-Rafter
counting cell under a compound microscope (Olympus,
Model BH-2 with phase contrast facilities) and calculation
of plankton cell density (<107 cells L™") was done by using
the following formula (Stirling, 1985)

N = Ax100xC
Vx FxL
Where,
N =No. of plankton cells or units per litre of orginal
water

A = Total No. of plankton counted

C = Volume of final concentrate of the sample in mL
V = Volume of a field in cubic mm

F = No. of field counted

1. = Volume of original water in litre

Identification of plankton was also performed
following the standard method APHA (1992) and
Bellinger (1992).

After the completion of experiment, the observed data
were analyzed following Analysis of Variance (ANOVA)
m split-plot design with treatments as the main plot factor
and time as the subplot (Gomez and Gomez, 1984) using
the Mstat-c programmed. When the main effect was
significant, then ANOVA was followed by Duncan's
Multiple Range Test. Statistical significance was assessed
using a probability level of p = 0.05.

RESULTS AND DISCUSSION

The average value and ranges of physico-chemical
water quality parameters in different treatments are
shown in Table 1. The values of temperature, pH,
transparency, depth, PO,-P concentration and amount
of alkalimity did not varied sigmficantly among different
stocking ratios, but the values of dissolved oxygen,
NO.-N concentration varied significantly when compared
using ANOVA (Table 2).

Boyd (1990) stated that the nutrients budget in
intensive and semi-intensive fish culture ponds, large
quantity of feed is not utilized by fish and often
accumulated in pond. Fedoruk (1981) also stated that
waste products were generated within Clarias rearing
tanks. Some are derived from the fish metabolic wastes
themselves and some from uneaten feed as in the case of
excessive feeding.

The highest concentration of nitrate-nitrogen was
3.1 mg L™ and phosphate-phosphorus was 2.7 mg L™
found in T, (Table 1) where monoculture of pangasid
catfish was practiced with high amount of feed. Among
the composite culture 1 T,-T,, the fortnightly variation of
nutrient concentration was mostly found higher in T,
followed by T, and T,. Because in that treatment the
stocking ratio of pangasid catfish and silver carp was
2: 1 whereas the stocking ratio were1: 1 in T, and T,. As
a result, igh amount of feed was also applied mn T,
Uneaten portion of the applied feed were decomposed
and nutrients were released from the organic matter. Tt
might be caused of higher concentration of NO;-N and
PO-PinT, and T,.

Srisuwantach et al. (1980) reported in his study that
the high ammonia nitrogen and the low dissolved oxygen
concentration were related to the decomposition of
uneaten food and the excretory products of Clarias. In
the present mvestigation, the dissolved oxygen
concentrations in T, and T, were sigmificantly lower than
that’s of T, and T, (Table 2). Tucker et al (1979) also
found the deterioration of water qualify, especially low
concentration of dissolved oxygen, increasing in
frequency and serving with increasing feeding rate during
his study on the effects of feeding rate on water,
production of channel catfish and economic returns. The
statements of the above authors were agreed with the
findings of the present study.

Mean values (+SD) and ranges of cell density
(x10° cells L™ of different plankton groups in four
treatments throughout the period of study was shown
in Table 3. Due to highest concentration of nutrients, the
plankton production found higher in ponds of T, followed
by T, T, and T, During the period of study, about 36
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Table 1: Mean+SD and ranges of each water quality parameters in different treatments throughout the period of study

Parameters T, T, T. T,
Temperature (°C) 30.13£1.28 30.1041.31 30.0641.34 30.08+1.33
(28.00-33.00) (28.00-33.00) (28.00-33.10) (28.00-33.00)
pH 9.10+0.54 7.1240.49 7.23£0.46 7.19+0.45
(6.18-8.55) (6.03-8.04) (6.16-8.25) (6.20-8.01)
Transparency (crm) 24.76£10.49 35.14412.02 28.08+9.33 34.30£12.49
(10.14-33.65) (16.64-59.98) (12.70-50.48) (15.24-65.5)
Depth (cm) 112.88+7.72 114.92+8.21 117.2149.29 117.66£10.19
(97.24-127.71) (97.26-136.29) (97.72-135.86) (94.13-142.29)
DO(mgL™) 3.4441.00 4.7740.81 4.18+1.18 4.8510.88
(1.55-7.10) (3.03-6.10) (1.10-6.80) (2.90-6.10)
NO:-NmgL™) 1.98+0.90 1.3040.70 1.54+0.70 1.16+0.6
(0.30-3.10) (0.10-2.50) (0.20-2.40) (0.20-2.10)
PO,-P(mgL™) 1.4940.90 1.1240.65 1.40+0.59 1.08+0.60
(0.04-2.70) (0.17-2.05) (0.47-2.31) (0.07-2.01)
Alkalinity (mgL™") 111.38+33.13 99.92+19.75 114.0-£30.80 100.13+£23.44
(41.00-208.00) (65.00-140.00) (75.00-226.00) (65.00-166.00)
Chlorophyll-a (ug L™) 405,89+269.01 23920411629 274.25+154.46 22240=117.64
(18.79-1097.00) (28.51-785.40) (28.51-785.40) (31.94-520.39)

Table 2: Comparison of different water quality parameters (temperature, pH, transparency, depth, dissolved oxygen, NO;-N, PO,-P, alkalinity and

chlorophyll-a) between four treatments by using ANOVA

Parameters T, T, Ts T, F-value Level of significance
Temperature (°C) 30.13 30.10 30.06 30.08 2.36 NS
pH 9.10 7.12 7.23 719 1.05 NS
Transparency (crm) 24.76 35.14 28.08 34.30 3.62 NS
Depth (cm) 112.88 114.92 117.21 117.66 0.59 NS
DO (mg L™ 344 477 418 4,85 30.83 s
NO3-N(mg L™ 1.98 1.30b° 1.54° 1.1 31.05 ek
PO4-P (mg L) 1.49 1.122 1.40 1.08 4,65 NS
Alkalinity {(mg L) 111.38 99.92 114.00 100.13 2.86 NS
Chlorophyll-a (g L) 405.85° 230.26° 274.25" 222.4¢F 10.78 s

NS indicates, non significant at 5% level, ** Indicates significant difference at 5% level, Figure in the same row having same superscript are not significant

different

Table 3: Mean+SD and ranges of cell density (x10° cells L™") of different plankton groups in four treatments throughout the period of study

Plankton T, T, T T,
Euglenophyceae 127.724100.11 32.47+£23.39 46.83+26.26 28.86+23.42
(8.10-316.59) (5.60-89.70) (8.64-89.70) (2.28-91.80)
Racillarophyceae 43.40+£29.68 11.52+14.36 42.48+43.06 11.65+7.24
(7.02-92.88) (2.26-60.55) (3.95-194.00) (1.98-27.20)
Chlorohy ceae 96.99+69.20 30.45+22.16 71.11+43.15 32.54+16.91
(18.88-252.58) (1.86-77.60) (6.80-178.35) {10.35-67.26)
Cyanophyceae 176.61+£132.30 86.97+72.49 141.98+£128.29 67.69+64.91
(10.24445 48) (2.70-244.44) (13.04-465.08) (3.22-277.89)
Total phytoplankton 469.924+324.82 161.40+90.08 288.37+158.38 146.56+£76.00
(70.40-1312.74) (24.80-331.74) (66.72-585.20) (37.72-348.54)
Crustaceac 0.66+1.35 1.00+1.37 0.80+1.78 0.29+0.75
(0.00-5.37) (0.00-4.35) (0.00-6.52) (0.00-3.00)
Ratifera 5.22+5.61 331477 2.77+4.10 2.85+4.25
(0.00-25.20) (0.00-15.57) (0.00-17.40) (0.00-15.51)
Total zooplankton 5.88+5.28 4.31+£5.19 3.70+5.30 3.14+4.32
(0.00-25.20) (0.00-19.03) (0.00-18.85) (0.00-15.51)
Total plankton 475.80+323.05 165.72+88.60 207.57+162.42 149.70+74.48

(81.92-1319.37)

(26.48-327.86)

(71.52-585.20)

{43.50-48.54)

Table 4: Comparison among cell numbers (x1¢7° cells =1 of different plankton groups of four treatments by using ANOVA

Plankton group T, T, Ty T, F-value Level of significance
Euglenophyceae 127.72¢ 32.47 46.83° 28.86° 20.49 o
Bacillarophyceae 43.40° 11.52 42.48 11.65° 19.38 ek
Chlorohy ceae 96,99 ¢ 30.45° 71.11° 32.54° 17.41 ok
Cyanophyceae 176.61* 86.97 141.98® 67.6% 14.84 *#
Crustacean 0.66 1.00 0.80 0.29 0.85 NS
Rotifera 523 3.31¢ 2.77° 2.85° 11.64 *#
Total plankton 475.80° 165.72° 207.57% 149.72° 15.72 ok
Total phytoplankton 469.92° 161.41° 288.37 146.56° 16.29 *#

NS indicates, non significant at 5% level, **Indicates significant difference at 5% level, Figure in the same row having same superscript are not significant

ditferent
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genera of plankton consisting 30 genera of phytoplankton
and 6 genera of zooplankton were recorded through
the microscopic observation Among the different
groups of phytoplankton, 3 belong to Euglenophyceae,
6 to Cyanophyceae, 7 to Bacillariophyceae and 14
to Chlorophyceae. Among the different groups of
phytoplankton, Cyanophyceae ranked first position in
respect of abundance. When ANOVA was performed,
significant differences were found among the treatments
(Table 4). In order of abundance, Fuglenophyceae was the
second dominant group throughout the study period. The
most dominant genus of Euglenophytes was Fuglena.
Chlorophyceae ranked first position in respect of species
composition. Belonging to the Chlorophyceae, the
dentified genus were Ankistrodesmus, Actinastrum,
Chiorella, Scenedesmus, Characium, Staurcistrum and
Pediastrum and most dominant genus were Chlorella and
Scenedesmus. When ANOVA was performed significant
difference was found in the group of Rotifera (p=0.05) but
there was no significant difference mn the group of
Crustacea (p=>0.05) (Table 4).

Both the mean wvalues of total phytoplankton
and zooplankton were higher in T, (475.80 and
5.88x10" cells 1.7") followed by the T, T, and T, (Table 3).
The high concentration of nutrients derived from the
decomposition of uneaten portion of feed and catfish
wastes helped m forming heavy phytoplankton growth
throughout the culture peried. Moore (1986) reported that
unconsumed particles were decomposed by heterotrophic
activity, affecting all levels of nutrient availability and
organisms growth m such system.

Chlorophyll-a concentration was also found higher in
T, and T; than that of T, and T,. Algal blooms occurred in
those treatments and it might be the cause of lower
transparency in ponds of T, and T,. Because of higher
phytoplankton growth, more carbon dioxide was adding
from excess respiration of algae and increased the total
alkalinity in T, and T, followed by T, and T,

Starling (1993) postulated that microzooplankton, net
phytoplankton, total phytoplankton biomass and net
primary productivity were sigmficantly reduced by silver
carp. Between the same stocking ratio of pangasid catfish
and silver carp (T, and T,) the phytoplankton cell density
and chlorophyll-a concentration were found lower in T,
than T,. In T, when phytoplankton production increased
then the absence of fence promoted silver carp to graze
over the phytoplankton throughout the water body,
which prevented the algal bloom formation in the ponds
of T,. Lin et al. (1990) and Lin and Diana (1995) also
reported that the wastes from catfish cultures in cages
have been shown to be effective for producing
phytoplankton to support Nile tilapia culture mn same

pond. But in case of T, some algal bloom of Euglena
occurred 1n the portion of pangasid catfish during culture
period. It might be due to the grazing activity of silver
carp over the phytoplankton population were restricted
by the fence.

From the discussion, it may be concluded that in
monoculture pangasid catfish farming, high amount of
supplemental feed increase the nutrient concentration and
which ultimately affected the other physico-chemical
properties of water through which the monoculture
farming practice may be seriously threatened by algal
bloom due to eutrophication. But in intensive pangasid
catfish farming system, composite culture of pangasid
catfish with planktivore fish such as, silver carp and their
stocking ratio 13 very much important to save the aquatic
environment from water quality deterioration. Silver carp
may help the environment by grazing on phytoplankton
and hopefully may prevent algal bloom formation and
sedimentation of dead algal mats. It 15 suggested that in
composite culture system, 1:1 stocking ratio of pangasid
catfish and silver carp without fence may be helpful to
maintain the water quality and for better production.
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