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ABSTRACT

Effect of commercial probiotic (AQUALACTTM) on the growth performance, feed utilization, colouration and
stress resistance of Poecilia reticulata was investigated. Experimental diets were iso nitorgenic (30% Protein) and
probiotic mixture (PM) was added in four different levels by replacing wheat flour. The diets were labeled as 0PM
(0%), SOPM (0.5%), 7SPM (0.75%) and 100PM (1.0%). Male guppy fry (28 days; 0.11+£0.01 g and 2.20+0.05 cm)
were fed ad libitum twice daily and growth performance and feed efficiency were evaluated. After 42 days of the
feeding trial, guppies were exposed to NaCl salinity (35 gL”) stress test. All dietary probiotic supplemented diets
significantly influenced the growth performance, colouration and salinity stress resistance of fish compared to
0PM diet. Fish in 75PM treatment showed significantly highest growth (total length-3.35 + 0.01 cm; weight- 0.43 +
0.01 g) and better feed conversion ratio (2.51 + 0.01). The study revealed that 0.75 g/100g probiotic level was the
best level among the tested levels to enhance the growth performance, colouration and salinity stress resistance of

Guppy in aquarium conditions.
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INTRODUCTION

Probiotics can be defined as beneficial
microorganisms or their products that provide
health benefits to the hosts (Fuller 1989).
Probiotics are used in aquaculture to improve
growth performance, reduce diseases and
develop the immune system of cultured
organisms (Verschuere et al. 2000). Currently,
the most common probiotics used in
aquaculture are Bacillus, Lactobacillus sp.,
Enterococcus sp., Carnobacterium and yeast
which are administered by enrichment of live
foods, added to the diet or the culture water as
in powder or liquid form (Doan et al. 2020).
The use of probiotics as growth promoters in
edible fish (Nile tilapia- Haroun et al. 2006),
ornamental fish (Swordtail and Guppy- Ghosh
et al. 2008; Dharmaraj and Dhevendaran 2010)
and in shellfish culture (Immanuel et al. 2004)
has been reported.
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Dietary probiotics influenced the immune
response, especially at the early stage of
gilthead sea bream (Picchietti et al. 2007) and
improved fish growth, health and feed
digestibility in rainbow trout (Nikoskelainen
et al. 2001). In ornamental fish culture, the
use of probiotic bacteria to enhance the
growth performance of cultured species and to
improve the quality of water in which fish are
cultured has been reported (Ghosh et al. 2008;
Hernandez et al. 2010). Dharmaraj and
Devendran (2010) reported that Streptomyces
isolated from marine sponges could promote
the growth of ornamental fish, Red Swordtail
(Xiphophorus helleri). Anuar et al. (2017)
described that probiotics are used not only to
enhance growth and immunity but also for
sharpening the colour of aquarium fish.

Several commercial preparations of probiotics
which contain live microorganisms have been
introduced to enhance the productivity of
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aquaculture operations. Probiotics can be used
as a food additive added directly to the culture
tank or mixed with food (Cruz et al. 2012).
AQUALACTTM is a commercially available
multi-strain  probiotic, consisting of four
bacterial species including Lactobacillus

sporogenes, Lactobacillus acidophilus,
Bacillus subtilis and Bacillus licheniformis and
one species of yeasts (Saccharomyces

cervisiae) with seaweed extract, which is used
in feed formulation for fish and shrimps. In Sri
Lanka, a commercial probiotics mixture,
AQUALACTTM is used in the shrimp farming
industry, but not used in other fish farming
practices (personal communication-KMN Aqua
Services (PVT) Ltd). The use of probiotics as
an environmentally friendly alternative is
increasing in the aquaculture industry (Cruz et
al. 2012).

Guppy is a commercially important ornamental
freshwater fish species, and contributed to 60-
70 % of the total exported ornamental fish
production in Sri Lanka and also has high
demand in the local market (EDB 2021).
Though guppy culture is popular as a small
scale enterprise among ornamental fish farmers
in Sri Lanka, farmers are mainly dependent on
the imported fish feeds to feed their fish.
Therefore, the present study was undertaken to
develop fish feeds by incorporating probiotics
and to determine the effect of dietary
supplementation of commercial probiotics
AQUALACTTM  mixture on  growth
performance, nutrient utilization in colouration
and stress resistance of guppy.

MATERIALS AND METHODS
Twenty-eight days old 144 male guppy
(Poecilia reticulata) fry (Red Blonde variety)
were purchased from an ornamental farm at
Karandeniya and kept in fibreglass tanks for
two days for acclimatization. Then fish (2.24 +
0.03 cm and 0.11 + 0.01 g) were stocked at a
stocking density of 12 fish per tank in twelve
glass tanks (60x30%x30 cm; 20 L). Tanks were
maintained under natural photoperiod (12 h
light: 12h dark) and continuous aeration was
supplied to all tanks. Water quality parameters
were monitored throughout the experimental
period.

Source of probiotics

A dietary probiotic mixture, AQUALACTTM
(Biostadt India Ltd, Mumbai, India) was
obtained from KMN Aqua Services (PVT)
Ltd, Sri Lanka. AQUALACTTM is a
commercially available multi-strain probiotic,
consisting of four bacterial species and one
species of yeasts with seaweed extract (Table
1) which is used in feed formulation for fish
and shrimps.

Diet preparation and feeding

The feed ingredients were finely ground
before preparing the feed. All ingredients
were mixed thoroughly and fish oil was
gradually added thereafter. During mixing, 10
- 15% water was added to obtain smooth
dough which was then steam cooked for 30
min and allowed to cool. The control diet
which has no probiotic supplement (0%) was
pelletized and the pellets (3 mm) were air-
dried and stored in dry airtight containers at
28 °C. Other three diets in which the dietary
probiotics mixture AQUALACTTM (PM)
was incorporated to the cooled dough (already
steam cooked) at  three different

Table 1: Types of microorganisms and oth-
er ingredients exist in the AQUALACTTM
probiotic per Kg (based on the producer’s
protocol)

Types of microorganisms Amount

and other ingredients

Bacteria species

45,000 mil cfu
45,000 mil cfu
45,000 mil cfu
45,000 mil cfu

Lactobacillus sporogenes
Lactobacillus acidophilus
Bacillus subtilis

Bacillus licheniformis

Fungi species

Saccharomyces cervisiae 45,000 mil cfu

Seaweed extract 100 g

Enzyme complex contains
Amylase 24,000 TU
Phytase 22,00,000 IU
Protease 400,00,000 IU
Cellulase 150-250 IU
Beta-galactosidase 800-1000 IU

Lipase 50-100 IU
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Table 2: Ingredient composition (g/100g) of the experimental diets. (0PM- no
probiotic; S0PM-0.5 % probiotic mix; 75PM- 0.75% probiotic mix; 100PM-

1% probiotic mix)

Ingredient (g) Experimental diets

0PM 50PM 75PM 100PM
Fish meal 25 25 25 25
Soybean meal 24 24 24 24
Coconut meal 20 20 20 20
Wheat flour 14 13.5 13.25 13
Rice bran 11 11 11 11
Vit. & Mineral mix* 3 3 3 3
Fish oil 3 3 3 3
Probiotic mix 0.5 0.75 1
Proximate composition
Moisture 7.26 7.54 7.13 7.29
Ash 9.15 9.14 9.11 9.12
Crude lipid 7.97 7.87 7.94 7.91
Crude protein 31.65 31.59 31.55 31.50

* Commercial vitamin and mineral mixture

concentrations i.e. 0.5 % (50PM), 0.75 %
(75PM), 1.0 % (100PM) respectively (Table
2). Then the pellets were extruded, dried and
stored in dry airtight containers at 28 °C.

All fish were fed twice daily, at 08:00am and
16:00pm up to satiation (ad libitum) using the
respective diet for 42 days. The chemical
composition of the feed ingredients and the

experimental diets were analyzed following
the methods described in AOAC (1990).

Growth performance and feed utilization

Total body weight (g) and total length (cm) of
fry were measured individually at the
beginning and fortnight intervals during 42
day period. Growth performance indicators
i.e. average daily gain (% ADG -eqn 1) and
specific growth rate (% SGR —eqn 2) and
survival rate (eqn 3) were calculated
according to the standard formula (Ricker
1979). Condition factor (K) (eqn 4) of fish
was computed using Fulton’s coefficient
formula. At the end of the experimental
period, liver and viscera were removed from
fish taken from each experimental tank as
three fish/tank for determination of the
viscero-somatic index (VSI —eqn 5) and the
hepato-somatic index (HSI —eqn 6) (Jobling

1985) and fish tissues (fins and muscles) were
preserved 1in the freezer for carotenoid
analysis. Food consumption (% Bwt/day —eqn
7) and food conversion ratio (FCR —eqn 8)
was computed (Ricker, 1979).

Water quality parameters

Water temperature (°C) was measured daily
and the pH of the water was measured twice a
week by using a pH meter (Eutech pH®,
Singapore). Ammonia (range: 0-10 mg/l),
nitrite (range: 0-10 mg/l) and nitrate (range: 0
-130 mg/l), of tank water, were measured
weekly by using laboratory test Kkits
(ZOOLEK, Poland) The faecal matter voided
by the fish in tanks were siphoned out daily by
replacing nearly 10 % of the water before
feeding the fish in the morning and
maintaining the optimum aeration throughout
the experimental period.

Stress test

The salinity stress tests were carried out to
evaluate the physiological condition and the
quality of the guppy fish (Citarasu et al.
1999). At the end of the 42 days fish from
each tank were subjected to a salinity stress
challenge. Saline solution (35 gL') was
prepared by dissolving NaCl in aquarium
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(Final wt— Initial wt)
Initial wt X (tz— t1)

U Average Daily Gain (%ADG) = ¥ 100...egn1l

Where, t, - t; = time period in days

In (Final wt) - In (Initial wt)
(tz— t1)

Uh Specific Growth Rate (4SGR) = ® 100...eqn 2

Where, t, - t; = time period in days

No.of fish at the end of the experiment

% Survival = % 100...eqn3
° Initial No.of the fish 1

W x 100

E w.2gn 4

Condition Factor (K) =

Where; W is total weight of fish (g) and L is total length of fish (cm)

Visceral weight (g) X 100
Somatic Weight of fish (g) "~

Viserosomatic Index (V5I) = ..eqn b

Liver weight (g) x 100
Somatic Weight of fish (g) "~

Hepatosomatic Index (H5I) = .eqn b

Feed consumed (g) % 100
Weight of fish (g)

Food consumption (%BW /day) = -1

Feed consumed (g) X 100
Weight gain (g)

Feed conversion ratio (FCR) = 2N 8
Cumulative Mortality Index (CMI)=DX1 4+ DX2 + DX3 4+ -+ DXn...eqn9
Where: D is the number of dead individuals at the respective time (in minutes) X1, X2, X3, ..Xn.

Reduction of stress
_ (CMI value of control )— (CMI value of relevant treatment )

CMI value of control

..eqn 10

Total carotenoid content (TCC)(ug g— 1)

Absorption at maximum wave length x 10 11
= e EGQTL
0.25 X sample weight (g) 1

Where; 10 = Dilution factor, 0.25 = Extinction co-efficient
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water. Six fish per tank were placed in 1L of
35 g L-1 saline solution and mortality was
recorded at 3 min. intervals over a 2h period.
The stress resistance of the fish was
expressed as the cumulative mortality index
(CMI) (eqn 9), which is obtained as the sum
of 40 cumulative mortality readings recorded
during the observation period (Citarasu et al.
1999). The higher the CMI value, the lower
the resistance to the salinity or heat shock
(Immanuel ef al. 2004).

Reduction of stress

Using this CMI value, the reduction of stress
(eqn 10) was calculated using the following
method of Citarasu et al. (1999) and
Immanuel et al. (2004).

Determination of total carotenoid content
in fish tissues and experimental diets

Total carotenoid content in the fish tissues
and the experimental diets were estimated
spectro-photometrically following the method
of Torrissen and Navedal (1988). Fins and
muscles were removed from three fish/tank
and minced thoroughly before conducting
carotenoid analysis. Ten mL of dry acetone
and 2 g of anhydrous Na,SO,were added to 1
g of sample (powdered diet sample or minced
fish tissue sample) in a glass centrifuge tube
and it was centrifuged at 5000 rpm for 5
minutes. The properly sealed centrifuge tube
was stored at 4°C in a refrigerator for 3 days
and absorption of the supernatant solution
was measured at 476 nm using a
spectrophotometer (DR~ 3900, Hach
Company, USA). Total carotenoid content
was determined by the following equation

(eqn 11).

Statistical analysis

All the statistical analyses were done using
the SPSS statistical package (SPSS 16.0).
One way ANOVA was carried out to test the
effects of diets on growth parameters feed
utilization parameters, stress tolerance, total
carotenoid content of fish and experimental
diets. Significant (p< 0.05) differences among
means were followed by a post hoc
comparison of means using Duncan multiple
range test to distinguish differences among

treatment levels. Results are expressed as
means + SD unless otherwise noted.

RESULTS AND DISCUSSION

Growth performance and feed utilization
This study examined the effect of the addition
of dietary probiotic supplements on the
growth  performances, feed utilization,
colouration and stress resistance of guppy
fish. All the experimental feeds were
isonitrogenous and isolipidic and
AQUALACTTM dietary probiotic did not
alter the nutritional value of the diet. All the
experimental diets were well accepted by
guppy fish and no negative effects were
observed in fish survival. Survival of Guppy
fish was 100 % for all treatments. However,
significantly ~ (p<0.05)  better  growth
performance and feed utilization were
observed in Guppy fed diets supplemented
with probiotics (50PM, 75Pm & 100PM)
compared to that of the fish fed OPM diet in
which had no probiotic supplement (Table 3).
Further, fish fed 75PM diet exhibited
significantly (p<0.05) highest body weight
(0.43 = 0.01 g) and total length (3.35 £+ 0.01
cm) at the end of the trial compared to that of
fish in all other treatments. Growth indices i.e.
ADG, SGR, K, HSI and VSI were
significantly = higher in all  probiotic
supplemented (50PM, 75PM, 100PM) groups
compared to that of the control group (0PM).
Although the administration of probiotics in
fish feed is first used as an alternative to
antibiotics and vaccines usage of aquaculture,
it was later observed that dietary additive of
probiotics improves growth performance and
feed utilization of fish (Merrifield et al. 2010).
The addition of probiotics to the diets in the
present study significantly influenced the
growth performance of guppy and similar
results were reported by Ghosh et al. (2008)
where diets containing probiotic supplements
showed significant improvement in weight
gain in Platy fish. The nutrient levels of
experimental diets were comparable with the
required levels of nutrients (protein and lipid)
for the growth of guppy (Shim and Chua,
1986; NRC, 1993).

The inclusion of dietary probiotic supplement
did not influence the feed intake (% BWt/day)
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of fish in the present study. Mean daily food
consumption (% BWt/day) of guppy fish was
around 8 9% which was not significantly
(p>0.05) different among the treatments. Food
conversion ratio (FCR) of 75PM treatment
(2.51 £0.01) was significantly (p<0.05) better
than that of the other treatments and 50PM
and 100PM treatments also showed better
FCR values compared to control (0PM)
treatment. The low FCR values (better FCR
values) observed in probiotic supplemented
diets suggested that addition of probiotics
improved feed utilization of guppy and
similar observations were reported by
Dharmaraj and Devendran (2010). Some other
studies also pointed out that dietary probiotic
supplementation improved growth
performance and food conversion ratio of
fish. Manoppo et al (2019) reported that
tilapia fed probiotic supplemented diets
showed better (lower) FCR values (1.12 -
1.29) compared to fish fed the control diet
(FCR- 2.08) without probiotics
supplementation. He et al (2011) studied the
effects of dietary probiotic supplementation of
Bacillus subtilis (Calsporin) on growth and
feed performance of Koi carp and stated that
weight gain and feed conversion ratio were
significantly improved when fish fed dietary
probiotics. Fish fed control diet without
probiotic showed higher FCR (1.41 + 0.06)
compared to fish fed calsporin supplemented
diet which showed lower (better) FCR (1.31 +
0.04). Oscar  (Astronotus  occelatus)
fingerlings fed 0.15 g/Kg of dietary protexin
(probiotic) supplemented feed for two months
period showed significantly better FCR value
of 1.13 compared to FCR values for fish in
control treatment with no probiotics (1.23),
T1 with 0.5 g/kg probiotics (1.21) and T2
with 1.0 g/kg probiotics (1.23) (Firouzbakhsh
etal.2011).

Previous studies suggested that probiotics
beneficially affected the digestive processes
of fish and prawns because probiotic strains
synthesize extracellular enzymes such as
proteases, amylases, and lipases and also
provide growth factors such as vitamins, fatty
acids, and amino acids (Balcazar et al. 2006).
Therefore, nutrients are absorbed more
efficiently when the feed is supplemented

with probiotics (Haroun et al. 2006).
Incorporating B. subtilis in the diets of Guppy
and Swordtail fish resulted increase in the
length and weight of the ornamental fishes as
well as the specific activity of proteases and
amylases in the digestive tract (Ghosh et al.
2008). It has been reported that the
commercial probiotic Biogen supplemented
diets significantly influenced the growth and
feed performances of African catfish (EL-
Haroun 2007). Bomba et al., (2002) have
been suggested that probiotics influence
digestive processes by enhancing beneficial
gut microfloral populations, this intern
enhances and absorption of food and feed
utilization.

After reaching the optimum inclusion level of
probiotics, the growth performance of fish
would not be increased anymore even though
by increasing the probiotic level (Garg 2015).
For example, Catla catla fed diets with gut
isolated  probiotic = Bacillus  coagulans
(Bhatnagar and Lamba, 2015), P. monodon
fed diets with Bacillus sp. as probiotics
(Rengpipat et al. 1998) and Labeo rohita
fingerlings fed diets with B. circulans as
probiotics (Ghosh et al. 2003) showed higher
growth at the optimum inclusion level.
Similarly, Lara-Flores et al. (2003) reported
that probiotics S. faecium and L. acidophilus
(0.1 %), and the yeast S. cerevisiae (0.1%)
incorporated diets had improved the growth
performance of Nile tilapia (Oreochromis
niloticus). In the present study, the 75Pm diet
which had 0.75% of probiotic supplement
exhibited the best growth and feed
performances among the tested diets and
showed better growth and feed performances
compared to fish in 100PM treatment in
which, the diet had a higher inclusion level of
probiotic.

The present study also demonstrated that the
supplement of probiotics positively influenced
the HSI and VSI of Guppy and similar results
were reported in earlier studies (Garg, 2015).
It may attribute to enzymatic activities of the
probiotic bacteria in the intestine of the fish
and the increment of the HSI and VSI are
attributed to the higher growth rate of the fish
(Ramos et al. 2015). In biomedical research,
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the VSI index is used as an important
indicator to assess animal functional status
and the development process (Jobling 1985).
When the food is available in optimum
amount and conditions are favourable it
causes to increase in the HSI and VSI values.
As the liver is a vital organ in the body, it
performs various physiological functions such
as converting excess sugar into glycogen,
detoxifying the toxic substances, and also
destroying old red blood cells. The HSI
indicates the condition of the liver and body
and also indicates on status of energy reserve
in fish (Austreng 1978).

Total carotenoid content

All experimental diets exhibited similar levels
of dietary carotenoid content which was
around 3.2 pgg'. However, the total
carotenoid content of the skin and muscles of
fish in all three probiotic supplement groups
were significantly higher (6.31 - 6.80 ugg")
compared to that (4.54 + 0.11 pgg™') of fish

fed the control diet (OPM) (Table 4). Although
no significant differences in carotenoid
content in diets were observed, guppy fed
probiotic supplemented diets had significantly
higher carotenoid content in their skin and
muscles than that of fish in the OPM control
group. Further, the guppy fish fed probiotic
supplemented diets showed bright orange
colour in their dorsal fins and fish the fed
control diet did not show that colouration
(data not shown). It has been reported that the
tissue pigmentation of Puntius conchonius fed
with Rhodococcus sp. showed a greater
colouration compared to the control group
(Vianey et al. 2016). This is due to the
production of carotenoid pigments by bacteria
(Vianey et al. 2016), which could easily be
integrated into the metabolism of fish.
Therefore, the use of probiotic bacteria in
aquaculture is important because it not only
improves the growth and survival of fish, but
also enhance the coloration by increasing
tissue pigments. The coloration is one of the

Table 3: Growth and feed performances of Poecilia reticulata fed with experimental diets supplemented
with different levels of probiotic mixture for 42 days of the experimental period. (0)PM- no probiotic;
S0PM- 0.5% probiotic mix; 7SPM- 0.75% probiotic mix; 100PM- 1% probiotic mix).

Parameter Experimental diets

0PM 50PM 75PM 100PM
Tnitial body weight (g) 0.11£0.01*  0.1120.01*  0.11%0.01*  0.11+0.01°
Initial total length (cm) 2.27+0.04* 2.22+0.01* 2.21+.001* 2.22+0.04%
Final body weight (g) 0.35+£.0.01°  0.40+0.01°  0.43+0.01°  0.40+0.01°
Final total length (cm) 3.16£0.01*  3.25+0.02°  3.35:0.01°  3.25+0.02°
% SGR 2.64+0.13*  3.02+0.04° 3.30+0.15¢ 3.13+0.06™
% ADG 4.85+0.40° 6.10+0.14° 7.15+0.59° 6.47+0.22%
K 1.11+0.01° 1.16+0.01° 1.16+0.01° 1.16+0.02°
HSI 0.38+0.03*  0.61+0.01° 0.63+0.03°  0.62+0.02°
VSI 8.39+0.34 12.4840.34°  14.59+0.61°  14.20+0.18°
FCR 2.7740.02°  2.69+.0.04°  2.51+0.01° 2.66+0.04°
% Survival 100° 100° 100° 100°
Food consumption (% 8.244+0.15*  8.35+0.17° 8.51+0.36"  8.56+0.33"

BW/ Day)

Note: Each value is a mean of three replicates. Means within each row followed by different letters are signifi-

cantly different (P>0.05).
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Table 4: Mean (= SD) Carotenoid content of fin and muscle tissue of guppy and
experimental diets. (0PM- no probiotic; SOPM- 0.5% probiotic mix; 7SPM- 0.75%
probiotic mix; 100PM- 1% probiotic mix).

Treatments
oPM 50PM T75PM 100PM

Parameter

Experimental diets (ug g ™) 3.23£0.08" 3.24x0.11° 3.23£0.06" 3.21+0.09
Fin and muscle tissues (ug g')  4.54+0.11° 6.3120.20° 6.80+0.53° 6.68+0.36"

Note: Each value is a mean of three replicates. Means within each row followed by different letters are

significantly different (P>0.05).

significant criteria in ornamental trade
industry. Fish are unable to synthesize their
own coloring pigments and depend on the
pigment supplement in diet that are very
expensive if they are commercially acquire
(Gouveia, 2003). In commercial aquaculture
practices, the coloring agents which are
synthesized by  algae, plants and
microorganisms are incorporated in the diet.
Therefore the inclusion of probiotic bacteria
into diets is a more economical way to
enhance the coloration of fish (Vianey et al.
2016).

Salinity stress test

Salinity stress tests could be an effective tool
for evaluating the stress resistance of the fish.
The test was effective in distinguishing the
stress resistance levels of fish fed different
diets (Hernandez et al. 2010). After exposing
guppy to salinity stress in 35 ppt, all fish fed
on control diet died within 15 minutes while
fish fed on probiotic diets showed a higher
stress tolerance up to 40 minutes (Figure 1).
Fish fed probiotic supplemented diets showed
signiﬁcantl?l (p>0.05) better stress tolerance
to 35g L salinity stress and Cumulative
mortality index (CMI) were lower (CMI of
173-186) than that of the control group (0PM
-CMI of 240)). In addition, there were no
significant differences in the CMI and %
reduction of stress of fish among the 50PM,
75PM and 100PM diets (Table 5). The present
observations revealed that feeding the guppy
fish with a probiotic supplemented diet would
effectively enhance their stress resistance.
Probiotics have been wused as dietary
supplements to enhance the health and
nutritional performance of a range of fish

species (Gurov et al. 2011). Improvements in
growth, feed utilization, lipid metabolism,
physiological activity, and stress response and
disease resistance of fish have been reported
(Mustafa et al. 1994). Tarnecki et al, (2019)
reported that the use of a Bacillus probiotic
improves survival and transport stress
resistance in common snook.

The improvement in growth and salinity stress
resistance may be related to the improvement
in the intestinal microbial flora balance as
reported by Fuller (1989). Lara-Flores et al.
(2003) also observed a similar trend where the
addition of 0.1 % probiotics in diets for tilapia
fry improved growth and apparent protein
digestibility and mitigated the effects of stress
factors. In practical terms, this means that
probiotics can be used to utilize the feed
efficiently by improving FCR, which could
result in production cost reductions, because
probiotic supplemented diets showed higher
feed consumption rate with better FCR, faster
growth rate, enhances the body's ability to
resist stress and the attacks of pathogens
(Garg 2015; Gomez-Gil et al. 2000).

Water quality parameters

Maintaining optimum water quality is one of
the key factors in successful aquaculture
practices. Temperature, pH, ammonia, nitrite
and nitrate levels of tank water recorded in the
present study were within the appropriate
range for Guppy fish (Maddy 2009).
Temperature, pH and total ammonia nitrogen
(TAN) concentrations in the rearing tanks
were not significantly (p<0.05) different
among the treatments (Table 6). All the
experimental tanks were well aerated and
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Table 5: Cumulative mortality index (CMI) and percentage reduction of stress (%
ROS) in Poecilia reticulata fed with different diets and exposed to 35 ppt salinity stress.
(OPM- 0% probiotic mix; SOPM- 0.5% probiotic mix; 75PM- 0.75% probiotic mix;

100PM- 1% probiotic mix)

Treat- After 15 minutes After 30 minutes After 40 minutes

ment CMI % ROS CMI % ROS CMI % ROS
0PM 70.0+£8.66° 0.0 180.0+0.0° 0.0 240.0+0.07 0.0
50PM 10.0+8.66°  85.71 80.0£17.32° 55.56 186.67+23.09° 22.22
75PM 5.0+8.66°  92.86 80.0£17.32° 55.56 186.67+23.09° 22.22
100PM  5.0+8.66°  92.86 70.0+17.32°  55.56 173.33423.09° 27.78

Note: Each value is a mean of three replicates. Means within each column followed by dif-

ferent letters are significantly different (P>0.05).
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Figure 1: Mean (£SD) percentage cumulative mortality of Poecilia reticulata fed with
different experimental diets exposed to 35 ppt salinity stress after 42 days of experiment
period. (0PM- 0% probiotic mix; SOPM- 0.5% probiotic mix; 75PM- 0.75% probiotic

mix; 100PM- 1% probiotic mix)

faecal matters were siphoned daily throughout
the experimental period of 42 days. Water
temperature and pH were ranged between
27.84 °C- 27.95 °C and 7.41-7.47 in tank
waters respectively. TAN levels were near 0
levels in all tanks. Ammonia (TAN), nitrite
and nitrate levels were in the acceptable
range. Water pH should be between 6.8 — 7.4
and the total ammonia nitrogen (TAN) should
be below 0.34 mg/L for better growth of
guppy (Da 2012).

CONCLUSION

Results of the present study indicate that use
of probiotics can be used to enhance growth,
nutrient utilization, carotenoid content of
tissues and higher salinity stress tolerance
guppy fish without any negative effects on the
survival rate. Consequently, significantly
higher growth performance was observed in
fish fed on 75PM (0.75 % probiotic mix) feed.
It might indicate that when the dietary levels
of probiotics increased, growth performance
would be increased up to a certain level. It can
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Table 6: Water quality parameters (Mean £+ SD) during 42 days of rearing period
for Guppy fed experimental diets (0PM- 0% probiotic mix; SOPM- 0.5% probi-
otic mix; 7SPM- 0.75% probiotic mix; 100PM- 1% probiotic mix)

Parameter Experimental diets
0PM 50PM 75PM 100PM
Temperature (°C) 27.93+0.02 27.85+0.01 27.86+0.01 27.92+0.02
pH 7.46:0.01 7.42+0.01 7.46+£0.01 7.44 £0.01
Ammonia (mg/L) 0 0 0 0
Nitrite (mg/ 0.10+0.02 0.10+0 0.11+0.03 0.10+0.02
Nitrate (mg/L) 15+0.05 15+0.06 15+0.06 1520.05
be concluded that dietary supplementation of Integrative ~ Agriculture,  14:583-592.

0.75% of AQUALACTTM could be used for
optimum growth performance of guppy fish.
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