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HIGHLIGHTS

e The lowest stocking density (1 larva per liter) achieved the highest mean body weight and length.

e  Survival rate was highest at the lowest stocking density (1 larva per liter).
e  Water quality parameters remained within acceptable ranges across all stocking densities.
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This study investigated the effects of different stocking densities on the growth and survival
of shining barb spawn (Pethia conchonius) in a 27-liter glass aquarium over 45 days. Each of
the three stocking densities consisting of 1, 3, and 5 larvae per liter received three replicated
trials. The larvae were fed with a mixed diet of zooplankton and artificial feed. Stocking

density of one larva per liter resulted in the highest mean body weight together with

Keywords: maximum length measurements and the highest survival rate. An optimal water quality
Shining Barb Spawn parameters were maintained identically across all the treatment. The study proved that
Stocking Density when each spawn is placed in one liter of solution, the shining barb spawn grows best due
(SSrowthl to optimal environment conditions essential for aquaculture production, specifically fish
urviva
Aquaculture farming. Future research can further explore the long-term effects of stocking density on
fish health and development.
1. INTRODUCTION Cyprinidae and order Cypriniformes. Shining barb is

one of the products of ICAR-Central Institute of

Rosy barb  (Pethia  conchonius) is a Freshwater ~Aquaculture, Odisha (ICAR-CIFA)

benthopelagic fish species that occurs in subtropical
regions of Asia. It is native to India, Bangladesh,
Pakistan, Nepal, and Afghanistan. In India, it occurs
in rivers like the river Ganga and its tributaries.
Shining barb (Pethia conchonius) belongs to the family

developed by selection. Shining barb is a improved
variety of Rosy barb (Pethia conchonius) developed by
selective breeding. The pink red shining male and
golden yellow shining female are more beautiful than
normal variety barbs (Rostika et al., 2017). Shining
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barb matures to 80-90 mm, but nearly all are full
grown at length of 65-75 mm. They are omnivores. The
color of the head is pink red shining in case of male
while that of golden yellow shining belongs to female.
They are eggs scatterers in nature, and eggs are gluey
in structure (Dewi et al, 2021). One of the
indispensable criteria for successful aquaculture
practice is the larval rearing.

Raising the larval survival rate will allow the
industry to meet market demand and boost profit
without additional investment. With increasing
density, density dependent factors controlling the
growth of the fish begin to act at another density level
for every species and culture condition (Roy et al.,
2021). Keeping in view the great significance of Barb
mainly shining barb, the present study was conducted
to evaluate the impacts of fish stocking densities on
growth and survival, fed with planktons
supplemented with minimum spirulina pellet,
adequate aeration and intermittent water exchange for
45 days (Hundley et al., 2018).

The shining barb (Pethia conchonius) is a
tropical freshwater fish belonging to the family
Cyprinidae. It is one of the success stories of ICAR-
CIFA, Odisha. Shining barb is an improved variety of
Rosy barb, which has been bred after 8-9 years of
research by selective breeding (Sishodia et al., 2020).
The pink red glow of male and golden yellow glow
female are more appealing than the regular variety of
barbs. They are essentially fragile but extremely
peaceful towards other inhabitants and thus suitable
for an aquarium environment. It is compatible with
most aquarium fishes such as Angels, Gouramies,
Loaches, Rasbora, Tetras, and Live bearers (Kusmini
et al., 2020).

Shining barb (Pethia conchonius) attains 90-100
mm in length, but the majority of them are fully
developed at 65-75 mm. They live for 2-3 years in their
natural environment. The males live longer than
females. Temperature and other environmental
climatic conditions influence age and size at first sex
maturity (Gantz et al, 2023). Their color gets
intensified during their breeding seasons. The male is
having a brighter pink red shining colour whereas
female are golden yellow shining colour. Breeding of
shining barb has been standardized at ICAR-CIFA,
Odisha, and they informed that they reach sexual
maturity in the first year age at a mean length of 40-50
mm. The fecundity also differs by age and female size.
They are regarded as egg scatter and sticky in
consistency. The female is capable of spawning 300-
400 eggs. They breed all year round except winter
months under improved management practices
(Suhestri et al., 2021). Hapa breeding technology is
predominantly applied for breeding the shining barb.
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Eggs need 60-70 hours at 24-26°C for incubation. The
newly hatched larvae are about 1 mm in length and
stick to the hydrilla plant. The larvae are free
swimmers after 2-3 days of hatching and need live
foods such as infusoria, rotifer, cyclops, and freshly
hatched artemia etc, for one week (Roux et al., 2019).

Spawn rearing in nurseries is an important
process in fish culture. The improper conditions and
poor management can frequently result in extreme
effects leading to fry mortality to the tune of 90-98 %
(Sserwadda et al., 2018). Being aware of the best stock
density is one of the fundamental factors of intensive
fish culture. This density must be the resultant value
of environmental needs of a particular fish species and
widely interpreted economic efficiency (Kumar et al.,
2021). Fish stocking density is the most sensitive
parameter influencing the productivity of a culture
system since it influences growth rate, size variation,
and mortality. Stocking at higher densities gave
greater production and reduces the total land
requirement and water usage. The large stocking
density can have negative impacts on survival and
growth (Eid et al., 2019). Thus, predetermination and
standardization of the optimal stocking density for
every species must be done to achieve the optimal
output.

When compared to food-fish production, the
stocking densities where ornamental fishes have been
held are quite low. For the most productive producers
of ornamental fish in Asia, in Singapore, the stocking
density has been documented as low as 0.02-0.1 fish/L
to below 0.3 fish/L (Shen et al., 2020). Among other
literature reported, values vary from 0.4 fish/L in
angelfish, Pterophyllum scalare (Degani 1993), and
swordtails, Xiphophorus helleri to 0.5 fish/It for the
gourami, Trichogaster trichopterus (Nahar et al., 2021).
For common carp (Cyprinus carpio) larval rearing, the
optimal stocking density was found to be 3 no./litre,
while for koi carp the it is varied from 0.5 fish/litre to
3 fish/litre (Mane et al., 2017).

Various research has been carried out on the
influence of stocking density, growth, and survival of
koi carp (Cyprinus carpio) spawn with increasing
density of the fish. density dependent factor that
restrain fish growth come into play, at another density
level for every spaces and culture condition (Kohinoor
& Rahman, 2014; Nahar et al., 2021; Roy et al., 2021).
Overstocking density typically results in a low
survival rate, whereas lower stocking density gives
rise to the high growth rate of fry. Aquaculturists
usually grow their fish in aquaculture systems at high
stocking densities to attain high productivity, even
though the exact optimal stocking densities are highly
variable depending on culture systems, fish species,
and age of the fish (Eid et al., 2019).
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2. MATERIALS AND METHODS

This experiment was carried out in the wetlab
of Intensive Rearing Unit, School of Fisheries, CUTM.
All preparations required for the breeding of shining
barbs were carried out in the hatchery. Breeding tank
was prepared and Water quality parameters, working
area, etc. were ensured prior to the breeding program.
Breeding of shining barb is identical to that of rosy
barb. In general, breeding is done in a hapa
(2.5x1.5x1.5 feet3) of 5 sides of mosquito net with a
gap in the top side to facilitate entry of brood stock.
Brooders (5-6 pair) in proportion 1:1 or 2:1 may be
introduced in hapa immersed in water. Submersed
nylon filaments can also be introduced in the tank for
breeding these fish. Hydrilla planted in a soil earthen
pot outdoors of the hapa in the tank may give
protection to the newly hatched larvae. The male
begins chasing the female, nudging her at sides of
abdomen for egg release and male sprays milt upon
the eggs for fertilization during the morning period.
The entire spawning process lasts about 1-2 hours. The
spawned eggs fall down through the mesh and cover
the bottom of the tank. 60-70 hours at 24-26°C is
needed for the eggs to hatch. The hatchlings are
around 1 mm long and stick to the hydrilla plant. The
brooders have to be removed shortly after spawning
and kept separately for the appropriate post breeding
management. After 2-3 days of hatching, the larvae
become free swimmers and require live foods like
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infusoria, rotifer, cyclops, and newly hatched
Artemia, etc, for a week. Spawns (5 days old) were
taken for stocking in six (6) different aquarium tanks
of 27 litres of water in 3 different stocking densities in
duplicate as T1, T2, and T3. The experiment was
continued for 45 days. The water quality parameters
like temperature, dissolved oxygen, Ph, P205, free
CO2, alkalinity, NH4N, NO3N, and conductivity were
monitored at weekly intervals. Spawn length and
weight were taken at 15 days intervals from every
tank.

3. RESULTS
3.1. Physicochemical Parameters of Water

Physicochemical water parameters like
temperature (°C), pH, dissolved oxygen (mg L-1), free
carbon dioxide (mgL-1), ammonia (mgL-1), nitrate-N
(mg L-1), alkalinity, and conductivity were measured
and are given in Table 1. Temperature of water varied
from 24°C-27°C, and pH varied from 6.8 to 8.1 during
the experimental period. Dissolved oxygen level was
measured between 5.8 to 6.25 mg L-1, while free
carbon dioxide was nil throughout the experiment.
Ammonia - N and nitrate-N were measured between
0.02 to 007 mg L-1 and 0.02 to 0.05 mg L-1
respectively. Alkalinity and conductivity were
measured between 84 to 110 mg L-1 and 0.23 to 0.45
ml. molar ml-1 respectively.

Table 1. Physico-chemical parameters of water for experiment during the experimental period of 45 days

Parameters T1 T2 T3

Temperature 25.55+0.43 25.55+0.41 25.53 £0.39
DO 6.15+0.04 6.08 £ 0.07 6.08 £0.46

pH 7.37+0.15 7.33+0.18 7.35+0.19
P>0Os 0.2+0.01 0.1+0.01 0.1+0.02
Free CO» 12.83 +1.19 13.73+1.19 14.08 +1.17
Alkalinity 86.59 £1.29 94.00 £3.77 95.00 £ 3.68
NH4N 0.04 +0.01 0.04 £0.02 0.03+£0.01
NOsN 0.03 +0.01 0.02+0.01 0.03 +0.02
Conductivity 0.35+0.03 0.34 +0.03 0.33+£0.03

Table 2. Mean body weight of Shining barb (Pethia conchonius) larvae reared in different stocking density at different

time point
Treatment Zero day 15t day 30th day
T1 0.0352+0.002 0.163+0.013 0.23+0.012
T2 0.033+20.002 0.073+0.013 0.08+0.013
T3 0.035+0.002 0.038+0.003 0.05+0.006
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3.2. Mean body weight

The average body weight at stocking time was
0.035+0.002 mg. The average body weight of larvae at
the 15th day of all treatments were significantly
different (P<0.05) from one another. The T1 larval
group had the maximum average body weight, and
the T3 larval group had the minimum. The same trend
was seen on the 30th and 45th days of sampling.

3.3. Mean body length

The average body length of the shining barb
spawn when stoking was 1.00£0.10 mm. The average
body length of larvae on day 15 was maximum in T1
and minimum in the T3 larval group. In this case, no
difference was noted between the T1 and T2 larval
groups. At 45th day, again similar pattern of body
length was followed, but the T1 larvae group was not
significantly different from the T2 group. Mean body
length of the treatment did not show significant
difference (P>0.05) among the groups at 30th day.

3.4. Weight gain (%)

In the present experiment, after 45 days of
rearing of shining barb larvae, the highest weight gain
(%) (0.236+0.012 mg) was recorded in the T1 larval
group, whereas the lowest was in the T3 larval group
(0.05+0.006 mg). Here, weight gain (%) in T1 was
significantly different from other groups.
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Figure 1. Weight gain (%) of Shining barb (Pethia
conchonius) larvae reared in different stocking density
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3.5. Length gain (%)

Length gain (%) in T1 larval group was also
greater than the rest of groups. In current research
maximum length gain (%) was found in T1 larval
group (3.00+0.12 mm) while minimum length gain (%)
was found in T3 group (1.73+£0.04 mm).
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Figure 2. Length gain (%) of Shining barb (Pethia
conchonius) larvae reared in different stocking density

3.6. Survivability (%)

In the current experiment, the larval survival
at the end of the experiment was noted as highest for
T1 group (94.44+1.85%) and T2 group (91.97+1.85%),
while lowest in T3 group (73.334+8.88%). Survival was
higher for T1 and T2 larval groups compared to the T3
larval group. At the experimental period, increased
mortality was seen from the early days of rearing
(most importantly T3) rather than later on.

g I
150 M Survival
94.44 91.97
100 73.33
50
0 0 0
0 |
T1 T2 T3
\_ J

Figure 3. Survivability (%) of Shining barb (Pethia
conchonius) larvae reared in different stocking density

Table 3. Mean body length of Shining barb (Pethia conchonius) larvae reared in different stocking density at different

time point
Treatment Zero day 15th day 30th day
T1 1.45+0.12 2.43+0.07 3.00+0.12
T2 1.06£20.07 1.83+0.12 1.93+0.10
T3 0.98+0.09 1.58+0.03 1.73+0.04

4. DISCUSSION

Large-scale fish cultivation entails fry
stocking in earth ponds from which marketable fish

NG Agricultural Sciences, 1(1), 2025

are collected after 3-4 months of cultivation. The post-
larval stage massive loss of fish is one of the
bottlenecks in the industry where the mortality rate is
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extremely high before the fish attain a size of 1g
(Watanabe & Miller, 2022). The spawn (5 days) were
cultured in aquarium tanks with varied stocking
density. The maximum mean body weight and mean
body length were observed in T1 and T2 larval groups,
and it was significantly different from the other
treatment groups. This could be because of the lowest
density in the T1 and T2 larval groups. It is an
empirical fact that stocking density directly influences
food supply, living space, and water quality. Roy et al.
(2015) also revealed that there was a significant
negative linear correlation between growth and
stocking rate. Growth retardation at high stocking
densities has been attributed by a number of workers,
attributed such growth depression to lack of adequate
space (Nahar et al., 2021). Physiological stress can also
result in poor growth rate under dense stocking
conditions in T2 and T3 larval groups, as reported in
Rainbow Trout (Salmo gairdneri) and Coho Salmon
(Oncorhynchus kisutch) (Ahmed et al., 2015).

Weight gain (%) and length gain (%) were
much greater in the T1 larval group than in other
larval groups. Increased stocking density caused a
severe negative effect on the growth of grass carp
(Ctenopharyngodon idella) in small impoundments
(Motta et al., 2020). With one of the ornament fishes,
that effect of the population density was also observed
for growth rate with juvenile swordtails (Xiphophorus
helleri), which were supplied to satiety, as well as for
angelfishes (Pterophyllum scalare) albeit, the above
experiment was set indoors and original size of the
fish was well over 1g (Oké & Goosen, 2019).

Survivability at the larval stage was
influenced by density of stocking. In this lowest
survivability was observed in the T3 larva group,
while maximum was in the T1 and T2 groups. The
reduced survivability in the T3 larva group can be
attributed to the space and food competition (Yadav
et al,, 2021). The water quality parameters also did not
reveal any notable variation in the experimental tanks
with varied stocking densities, demonstrating that
greater stocking densities as used in the current
experiments (5 no./litre) did not create any
environmental stress.

5. CONCLUSIONS

The research evaluated shining barb spawn
(Pethia conchonius) survival and growth by monitoring
various stocking density conditions for 45 days. The
study results showed that stocking density levels
directly impacted these two factors. The condition of
raising one larva per liter produced the highest mean
body weight along with the maximal body length and
survival numbers among all treatments. A reduced
number of stock individuals creates more

NG Agricultural Sciences, 1(1), 2025
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advantageous environmental elements for single-
species development. The water quality parameters
checked during the experiment showed acceptable
levels across each tested stocking density, which
demonstrates that these densities caused no
substantial environmental stress to the system. The
research demonstrates that appropriate adjustments
to stock density levels enable better growth rates and
survival chances in young fish. Such findings help the
aquaculture  sector, especially when raising
ornamental fish species, including the shining barb.
Additional research about stocking density effects on
fish development, together with health aspects, would
help develop sustainable and efficient aquaculture
approaches.
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