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ABSTRACT

Salt and herbal supplementations in fish feed are expected to promote aquaculture productivity, including
for slow-growing fish such as Bonylip barb (Osteochilus vittatus). The objective of this study was to
evaluate the growth performance and occurrence of Aeromonas spp. in the intestine of Bonylip barb fed
a diet supplemented with salt and herbs. This experiment was conducted using a completely randomized
design with four treatments: 1) control, 2) salt 3% supplementation, 3) herbal supplementation, and 4) Salt
3% and herbal supplementation. Growth performance evaluation included weight gain, relative growth
rate, and specific growth rate after 30 and 60 days of rearing. Bacterial samples were isolated on trypticase
soy agar (TSA) and glutamate starch phenol red agar (GSP) media. Yellow colonies on GSP were counted and
confirmed as Aeromonas spp. via molecular identification based on 16S rDNA sequence. Results showed
that herbal supplementation, either alone or in combination with 3% salt, insignificantly increased the fish
growth performance in the short-term (30 days), but tended to decrease it over the long-term (60 days).
Salt supplementation consistently decreased fish growth performance but improved fish survival rates.
Aeromonas isolates comprised more than 60 % of the culturable intestinal bacteria in all treatments.
Furthermore, herbal supplementation appeared to increase the percentage of Aeromonas spp. in the
intestine, with identified species including Aeromonas veronii, Aeromonas caviae, and Aeromonas jandaei.

KEYWORDS: Osteochilus vittatus; salt; herbs; growth; Aeromonas

INTRODUCTION

Productivity of freshwater aquaculture in Indone-
sia needs to be increased, particularly for native spe-
cies such as Bonylip barb (Osteochilus vittatus). Fresh-
water aquaculture has significantly contributed to food
security and will continue to play a crucial role in pro-
viding reasonable and sustainable sources of protein
(Belton et al., 2020; Naylor et al., 2021). Bonylip barb
has the potential to be intensively cultivated to sup-
port aquaculture production in freshwaters (Aryani
et al., 2017; Wongyai et al., 2020). From 2017 to 2021,
this aquaculture commodity contributed approximately
32,890 tons per year to Indonesian aquaculture pro-
duction (FAO, 2024).

The development of aquaculture typically encoun-
ters two main challenges, slow growth rate of the

fish and diseases (Tran et al., 2017). Therefore, im-
proving growth performance and maintaining fish
health at an affordable cost are essential to increas-
ing aquaculture production. These objectives can be
achieved by supplementing feed with inexpensive and
highly available materials such as salt and herbal con-
coctions (Putri et al., 2016; Salman, 2009; Singh et
al., 2022).

The effect of adding salt or other electrolytes to
feed on fish growth and health has been reported in
several previous studies and warrants further inves-
tigation. Positive impact of salt supplementation on
fish growth have been observed at concentrations
of 5% in black sea bass Centropristis striata (Alam et
al., 2015, 2021), and 1.5% in common carp Cyprinus
carpio (Nasir & Hamed, 2016). Diets supplemented
with salt have also been reported to increase the
digestibility of macronutrient such as protein in the
digestive tract of rainbow trout Oncorhynchus mykiss
(Nakajima & Sugiura, 2016) and Nile tilapia
Oreochromis niloticus (Hallali et al., 2018). The ef-
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fect of salt supplementation on fish health could po-
tentially be attributed to modulation of intestinal
microbiome. Salt supplementation in fish feed has
been shown to influence microbial diversity in the
digestive tracts of Nile tilapia Oreochromis niloticus
(Hallali et al., 2018) and seabass Dicentrarchus labrax
(Sun et al., 2013). The diversity and abundance of gut
microbiota play a crucial role in fish health by provid-
ing protection against pathogenic bacteria (Infante-
Villamil et al., 2021; Jung-Schroers et al., 2018).

Herbal concoctions have been used by fish farm-
ers in Indonesia to improve fish health and growth.
Traditionally, herbal concoctions have been used for
human health for centuries in Asian countries (Elfahmi
et al., 2014; Jun et al., 2021; Liu, 2021; Rahayu et al.,
2020). In aquaculture, the use of herbal concoctions
shows promises increasing production. Various herbal
ingredients such as Morus alba, Curcuma xanthorrhiza,
Boesenbergia rotunda, Chinese herbal medicine, Al-
lium sativum, Curcuma longa, Curcuma zanthorrhiza,
and Zingiber officinale have been reported to enhance
growth performance, survival rate, and abundance of
beneficial microflora in fish intestines (Cai et al., 2023;
Fujaya et al., 2023; Putri et al., 2016; Singh et al.,
2022; Valenzuela-Gutiérrez et al., 2021). The antimi-
crobial content of these herbal ingredients can also
help control pathogenic organisms (Parham et al.,
2020). As opportunistic pathogen, the members of
genus Aeromonas consistently pose challenges to
freshwater aquaculture worldwide (Fernández-Bravo
& Figueras, 2020). Members of the genus Aeromonas
have been reported to cause outbreaks and signifi-
cant losses in freshwater aquaculture, especially in
Asia (Evan & Putri, 2021; Hoai et al., 2019; Llobrera &
Gacutan, 1987; Nielsen et al., 2001; Rahman et al.,
2002) and America (Griffin et al., 2013; Hazen et al.,
1978). In Indonesia, diseases caused by Aeromonas
hydrophila have been documented since 1980 and
have spread to regions such as West Java, Central
Java, Banten, Jambi and South Kalimantan (Evan & Putri,
2021).

Our previous report indicated possible beneficial
effect of salt supplementation at 1-4% on growth per-
formance of Bonylip barp (Syakuri et al., 2024). Cur-
rently, there is no report available on study of combi-
nation of salt and herbal supplementation on fish
growth and fish intestinal Aeromonas spp. Therefore
this study was conducted to evaluate the growth per-
formance and the occurrence of Aeromonas spp. in
the intestines of Bonylip barb (O. vittatus) fed a diet
supplemented with salt and herbs.

MATERIALS AND METHODS

Experimental design and treatments

The research carried out an experimental method
based on a completely randomized design (CRD) fac-
torial (2×2), with four treatments and four replicates
for evaluating growth performance, and a single rep-
licate for examining intestinal Aeromonas. The first
factor was salt supplementation, the second factor
was herbal supplementation, and the treatments were
as follows: 1) Control (commercial feed without
supplementation), 2) Salt supplementation at 3% (w/
w), 3) Herbal supplementation at 10 mL.kg-1 feed, and
4) Combination of 3% (w/w) salt supplementation and
10 mL.kg-1 herbal supplementation.

Feed Preparation

The basal feed in this study was a commercial fish
feed with a protein content of around 39%. This feed
is formulated for common freshwater fish seed. The
herbal concoction consists of garlic (Allium sativum,
2.5%), turmeric (Curcuma longa, 5%), ginger (Curcuma
zanthorrhiza, 5%), red ginger (Zingiber officinale,
2.5%), honey (0.5%), brown sugar (5%), anchovies
(1.2%), and tap water (78,3%). This herbal concoction
was provided by a shrimp farmer in Purworejo. This
herbal concoction is commonly applied in shrimp
culture in this area. The feed preparation was fol-
lowed previous relevant work by Hallali et al. (2018).
The coarse salt was dissolved, filtered (Whatman In-
ternational, 1001090, England), and the final volume
was 100 mL. The herbal mixture was diluted in 100
ml of distilled water. The salt solution and herbal
mixture were then sprayed onto 1 kg of feed. The
control feed was also sprayed with 100 mL of dis-
tilled water. Finally, the feed was air-dried at room
temperature.

Fish samples and fish rearing

Healthy fish samples were obtained from a local
fish breeder in Purbalingga Regency. The average to-
tal length of the fish samples was 7.5 ± 0.5 cm, and
the average weight was 4.5 ± 0.9 g. The fish did not
exhibit any symptoms of diseases such as red spots,
fin necrosis, or wounds on the body surface. Fish
juveniles were transported to the research site us-
ing standard methods: plastic bags containing a part
of water and 2 parts of air.

The fish were reared indoors without sunlight.
They were randomly distributed into twenty tanks,
each containing 30 L of water, at a density of 10 fish
per tank. This setup resulted in five tanks for each
treatment, with four tanks used for growth perfor-
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mance evaluation and one tank randomly selected for
Aeromonas examination. Each fish tank was equipped
with a filter composed of Dacron and bio-balls, along
with a 2-in-1 pump providing water recirculation and
aeration. Fish acclimatization lasted seven days, dur-
ing which the fish demonstrated normal responses.

The fish were fed at 3% of their body weight, with
a feeding frequency of twice per day (in the morning
at 06:00-07:00 a.m. and in the evening at 18:00-19:00
p.m.). Every 10 days, approximately 50% of the total
water volume was changed, and the filter was cleaned.
Water quality parameters including dissolved oxygen
(DO), pH, and temperature were measured using a
dissolved oxygen meter (Amtast, EC900, China), API
freshwater master test kit (Mars Fishcare, 800t, USA),
and digital thermometer (Shenzhen Green May Tech,
TA298, China) respectively, one day before and one
day after each water change.

Growth performance evaluation

Every 10 days, the total weight of fish in each
tank was measured and the result was divided by the
number of the fish. These were used to calculate
weight gain, relative growth rate (RGR), specific
growth rate (SGR), and feed conversion ratio (FCR)
using commonly used equations (Harpaz et al., 2005;
Lugert et al., 2016):

Examination of Aeromonas spp.

Three fish samples from each treatment were ran-
domly selected from a specific tank for Aeromonas
examination on days 10, 20, and 30. The fish was
euthanized, dissected, and their digestive tracts were
collected. Intestinal samples of three centimeters
were taken from the anterior, middle, and posterior sec-
tions. These intestinal samples were then pooled,
weighed, crushed,andseriallydiluted (10-1-10-5)usingster-
ile physiological solution (0.9% NaCl). A total of 1 ml of
solution from the 10-3-10-5 dilution was inoculated onto
trypticase soy agar (TSA). After 24 hours of incubation,
individual colonies were isolated and cultured on
Glutamate Starch Phenol Red Agar (GSP) media. Yellow
colonies on GSP media were counted, and the results
were used to calculate the percentage of Aeromonas spp.
Four samples of yellow colonies from each treatment

were selected and purified for molecular identification.

Molecular identification of Aeromonas spp.

The Aeromonas samples were molecularly identi-
fied based on 16S rDNA gene sequences. Bacterial
DNA extraction was carried out using the Genomic
DNA Mini Kit following the manufacturer’s instruc-
tions (Geneaid, GT300, Taiwan) with slight modifica-
tions, including the stages of lysis, DNA binding, DNA
washing, and DNA elution. The DNA samples were
then used for amplification of the 16S rDNA gene
using MyTaq HS Red Mix (Bioline, BIO-25048, USA)
with primers UnibacRP1 (5'-CAG GCC TAA CAC ATG
CAA GTC-3') and UnibacFD1 (5'-GGG CGG WGT GTA
CAA GGC-3') (Marchesi et al., 1998). The PCR steps
included pre-denaturation (95°C, 2 min), 40 cycles of
denaturation (95°C, 20 s), annealing (54°C, 20 s), and
elongation (72°C, 20 s), followed by final elongation
(72°C, 5 min) and performed using Primus 25
Thermocycler (Peqlab, 95-4002, Germany). The PCR
results were evaluated by DNA electrophoresis (Ana-
lytic Jena, 846-025-200, Germany) and visualized us-
ing a UV transilluminator (Major Science, MUV26-254,
Taiwan). Sequencing of PCR products was performed,
and the sequences were used for bacterial identifica-
tion through BLAST analysis at http://ncbi.nlm.nih.gov
(Altschul et al., 1990) and phylogenetic analysis using
MEGA 11 software (Tamura et al., 2021).

Data analysis

Growth performance, survival rate, and the per-
centage of Aeromonas were analyzed using two-way
analysis of variance (ANOVA) and significant results
were followed by the Tukey’s test as a post hoc analy-
sis. Results of this analysis were considered signifi-
cant if the p value was <0.05. All statistical tests
were conducted using PAST free software (Hammer
et al., 2001).

RESULTS AND DISCUSSION

The salt and herbal supplementation did not sig-
nificantly influence individual weight gain of the fish
(p>0.05). The group of fish fed with herbal supple-
mentation had a relatively better weight gain than
the control group after 30 days of rearing. However,
after 60 days of rearing, the group of fish fed with a
diet containing herbal concoction supplementation
had a relatively lower growth rate than the control
group. The group of fish that received salt supple-
mentation had lower growth than the other groups
at both 30 days and 60 days of rearing (Figure 1). The
individual weight gain after 30 days was 1.67 ± 0.10
g (control), 1.55 ± 0.13 g (salt 3%), 1.81 ± 0.34 g
(herbal concoction), and 1.72 ± 0.06 g (salt 3% &
herbal concoction). While the individual weight gain

Weight gain (g) = final weight - initial weight

RGR % =
final weight - initial weight

initial weight
X 100

SGR % per day =
Ln final weight - Ln initial weight

days
X 100

FCR =
Total feed (g)

Weight gain (g)
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after 60 days was 4.07 ± 0.54 g (control), 3.63 ±
0.29 g (salt 3%), 3.87 ± 0.17 g (herbal concoction),

and 3.71 ± 0.14 g (salt 3% & herbal concoction).

Growth evaluation based on RGR showed the same
pattern compared to growth evaluation based on
weight gain. Application of herbal supplementation,
especially in combination with salt supplementation,
appeared to increase growth performance at 30 days
of maintenance, but decreased growth performance
at 60 days of maintenance. The use of salt in feed
also appeared to reduce the RGR value (Figure 2).

Figure 1. Individual weight gain of Bonylip barb (Osteochilus vittatus) after receiving diet containing salt
and herbal supplementation for 30 days (a) and 60 days (b). No significant differences were found
among treatments.

The RGR after 30 days was 42 ± 6 % (control), 39 ±
3 % (salt 3%), 45 ± 9 % (herbal concoction), and 43 ±
2 % (salt 3% & herbal concoction). While the RGR af-
ter 60 days was 101 ± 10 % (control), 90 ± 2 % (salt
3%), 95 ± 10 % (herbal concoction), and 92 ± 6 % (salt
3% & herbal concoction). However, this difference was
not statistically significant (p>0.05).

Figure 2. Relative growth rate (RGR) of Bonylip barb (Osteochilus vittatus) after receiving diet containing
salt and herbal supplementation for 30 days (a) and 60 days (b). No significant differences were
found among treatments.
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Similarly, specific growth rate (SGR) evaluation
showed the same pattern as RGR. There was also no
significant difference among treatments (p>0.05).
The use of herbs as supplementation ingredients for
fish feed seemingly increased the specific growth rate
after maintenance for 30 days. Prolonged use of herbs
caused a decrease in the SGR value (Figure 3). The
SGR after 30 days was 1.17 ± 0.14 % per day (con-

trol), 1.09 ± 0.07 % per day (salt 3%), 1.22 ± 0.22 %
per day (herbal concoction), and 1.19 ± 0.05 % per
day (salt 3% & herbal concoction). While the SGR af-
ter 60 days was 1.16 ± 0.08 % per day (control), 1.07
± 0.02 % per day (salt 3%), 1.11 ± 0.08 % per day
(herbal concoction), and 1.09 ± 0.05 % per day (salt
3% & herbal concoction).

Figure 3. Specific growth rate (SGR) of Bonylip barb (Osteochilus vittatus) after receiving diet containing
salt and herbal supplementation for 30 days (a) and 60 days (b). No significant differences were
found among treatments.

The salt and herbal supplementation did not sig-
nificantly influence the feed conversion ratio (FCR)
of the fish (p>0.05). The control group of fish had
relatively better FCR than the group of fish fed with
salt and herbal supplementation or the combination.
The FCR after 30 days was 2.4 ± 0.1 (control), 2.8 ±

0.1 (salt 3%), 2.6 ± 0.0.2 (herbal concoction), and 2.6
± 0.2 (salt 3% & herbal concoction). While the FCR
after 60 days was 2.4 ± 0.3 (control), 2.7 ± 0.2 (salt
3%), 2.4 ± 0.2 (herbal concoction), and 2.4 ± 0.1
(salt 3% & herbal concoction). The group of fish fed
feed containing salt had the highest FCR (Figure 4).

Figure 4. Feed conversion ratio (FCR) of Bonylip barb (Osteochilus vittatus) after receiving diet containing
salt and herbal supplementation for 30 days (a) and 60 days (b). No significant differences were
found among treatments.
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The use of salt supplemented feed was apparently
beneficial for fish health based on survival rates (Fig-
ure 5a). The SR was 95 ± 6 % (control), 100 ± 0 %
(salt 3%), 95 ± 6 % (herbal concoction), and 98 ± 5 %
(salt 3% & herbal concoction). No mortality occurred
in the group of fish fed with salt supplementation for

60 days of rearing. Fish mortalities in the control
group and the fish group received herbal supplemen-
tation occurred during the first 20 days of rearing.
The mortality of the group of fish that received a
combination of salt and herbal supplementation oc-
curred after the initial 20 days of rearing (Figure 5b).

Aeromonas spp. was found in the intestine of
these fish in a large percentage, more than 60% of
culturable bacteria in all treatment groups. However
it was not significantly difference (p>0.05), the group
of fish received herbal supplementation appeared to
have a higher percentage of Aeromonas spp. (83.3 ±

Figure 5. Survival rate of Bonylip barb (Osteochilus vittatus) after receiving diet containing salt and herbal
supplementation for 60 days in time series (a) and the cumulative data (b). No significant differ-
ences were found among treatments.

8.3 %) in comparison to the control group (71.2 ±
25.4 %), salt supplementation group (67.8 ± 31.6 %),
and salt-herbal supplementation group (66.8 ± 11.3
%). Salt supplementation appeared to be able to main-
tain the percentage of Aeromonas spp. at the same
level as the percentage in the control group (Figure 6).

Figure 6. Percentage of Aeromonas spp. in the intestine of Bonylip barb (Osteochilus vittatus) after receiving diet
containing salt and herbal supplementation. No significant differences were found among treatments.
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The results of molecular identification using BLAST
analysis and phylogenetic analysis showed that three
members of the genus Aeromonas found in this study:
Aeromonas veronii, Aeromonas caviae, and
Aeromonas jandaei (Table 1 and Figure 7). The bacte-

Table 1. BLAST results of 16s rDNA sequences of selected Aeromonas isolates from the intestine of
Bonylip barb (Osteochilus vittatus) after receiving diet containing salt and herbal supplementation
for 30 days

Treatments Number of
isolates

Blast result
Species Identity (%) Acc. Number

 Control 3 Aeromonas veronii 99.86 MT345040
1 Aeromonas caviae 100 MG737571

 Salt 3% 4 Aeromonas veronii 99.86 MT345040

 Herbal 1 Aeromonas jandaei 100 JX426061
2 Aeromonas veronii 99.86 MT345040
1 Aeromonas caviae 100 MG737571

 Salt 3% &
Herbal

2 Aeromonas veronii 99.86 MT345040
2 Aeromonas caviae 100 MG737571

rial samples from the fish group received salt supple-
mentation consisted of only one species, Aeromonas
veronii. In contrast, samples of Aeromonas from
other fish groups comprised two or three different
species (Table 1).

Figure 7. Phylogenetic analysis result based on 16S rDNA gene sequences of selected Aeromonas isolates
from the intestines of Bonylip barb (Osteochilus vittatus) and relevant sequences from genbank.
Blue arrows indicate the samples of this work.

In this study, the fish was reared under suitable
water conditions based on dissolved oxygen (DO),
pH, and water temperature (Table 2). The DO level
exceeded the recommended standard of 5 mg/L (Boyd
et al., 2008), ensuring optimal oxygenation. The pH

of the water remained within the standard range of
6.0-9.0 (Boyd et al., 2008). Additionally, the water
temperature was maintained around 28°C. These suit-
able water quality parameters likely contributed to
the high survival rate of Bonylip barb in this study.
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However the fish during the experiment showed
a high survival rate, the fish showed a low growth
performance and high feed conversion ratio (FCR).
The SGR of the fish in this work (~1% per day) was
lower than the results of other work of the same
species reared in aquaponic system, which showed
SGR of around 3% per day (Hadiroseyani et al., 2023).
Other report also showed SGR of 2.3 % per day of
Bonylip barb cultivated in recirculation system
(Mulyadi et al., 2024). The fish in this work showed
higher FCR (2.4-2.8) in comparison to the same fish
species reared in aquaponic system and recirculation
system which showed FCR of 1.03 and 2.23, respec-
tively. The low growth performance and the high FCR
of Bonylip barb in this work might be related with
rearing system. In this work, every tank was sup-
ported by a 7 watt-pump with output 1000 L water
per hour. In one hand, this equipment was maintain-
ing water quality but on the other hand it was caus-
ing high water current. Therefore, the fish should
spend more energy against water movement result-
ing in low growth performance and high FCR.

The application of salt supplementation to fish
feed in this study insignificantly reduced the growth
performance and increase the FCR of Bonylip barb.
This result is not consistent with our previous re-
port which showed that diet supplemented with salt
at 1-4% tended to increase growth performance and
decrease FCR of Bonylip barp (Syakuri et al., 2024).
Other studies showed also inconsistency effect of
salt supplementation on fish growth and FCR. A re-
port showed increase of growth of tilapia (Cnaani et
al., 2010), however, other report showed a contrary
result on the same species (de Aguiar et al., 2020).
Other report showed that carp Cyprinus carpio re-
ceived 1.5% salt supplementation had the highest
growth rate and the lowest FCR; and those received
2% salt supplementation had the lowest growth rate
and the highest FCR (Nasir & Hamed, 2016). The de-
crease in fish growth rate due to salt supplementa-
tion may occur due to changes in feed composition,
including protein content. The changes of feed com-
position occurred because a portion of feed was re-
placed by a portion of salt. This is supported by pre-
vious report showing the supplementation of salt to
the fish feed was reduced the protein content of the
fish feed (Hallali et al., 2018). The commercial feed
sprayed with salt solution (5%) showed a lower pro-

tein content (27.25%) in comparison to the initial
commercial feed (30.43%) (Hallali et al., 2018).

Even though salt supplementation insignificantly
reduced growth performance of Bonylip barb, how-
ever, it has the highest survival rate. In this work,
the dead fish showed abdominal dropsy (data not
shown) that might indicate Aeromonas infection.
Therefore, no mortality of the fish receiving salt-
supplemented diet could be related to the effect of
salt to the Aeromonas members that were abundance
in the intestine of the fish. Salt concentration was
reported to decrease the virulence factor of
Aeromonas (John et al., 2019). Additionally, salt
supplementation also could increase fish health
through influencing microbial balance in the intes-
tine (Hallali et al., 2018; Sun et al., 2013) and altering
ionic balances (Tavares Dias, 2022). This result was
in accordance with previously published results that
showed increased survival of fish fed with salt supple-
mentation. Against nitrite toxicity, the supplementa-
tion of salt had a positive effect on the resistance of
channel catfish Ictalurus punctatus (Welker et al.,
2012). In addition, Black Sea bass Centropristis striata
fed with 2.5-7.5% added salt performed higher resis-
tance to extreme hypo salinity conditions by show-
ing higher survival rate (Alam et al., 2021). The posi-
tive effect of salt supplementation on survival rate of
several fish such as Oreochromis mossambicus,
Oreochromis aureus × Oreochromis niloticus hybrid,
Pterophyllum scalare, and Betta splendes was also
summarized (Tavares Dias, 2022).

The results of this work indicate that herbal supple-
mentation should be carried out in the short term,
less than 30 days. Long-term application of herbal
supplementation has been proven to inhibit growth
of the Bonylip barb in this work. In addition, the ap-
plication of herbal supplementation also reduces the
survival rate of fish. This might be related to the
increase in the percentage of Aeromonas spp. in the
fish intestine. The increase of Aeromonas spp. was
probably caused by the nutritious ingredients includ-
ing brown sugar in the concoction and unspecific
antibacterial effects of the herbal ingredients. Sugar
could serve as source of carbon for the growth of
the bacteria which was reported to increase in re-
sponse to the increase of nutrients in the water
(Zhang et al., 2020). In addition to the nutrient’s avail-

Table 2. Dissolved oxygen (DO), pH, and water temperature during the experiment

Treatments DO (mg/L) pH Water Temperature (°C)
Control 6-7.6 7.4-7.8 28.4-28.9
Salt 3% 6.8-7.2 7.4-7.8 28.4-28.9
Herbal 6.0-6.8 7.4-7.8 28.2-28.8
Salt 3% & Herbal 6.2-6.9 7.4-7.8 28.4-28.9
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ability, the growth of the bacteria was related with
water quality factors such as dissolved oxygen and
water temperature (Li et al., 2020a). Finally, it is gen-
erally known that herbal materials contain antibacte-
rial compound (Parham et al., 2020). The antibacte-
rial properties of herbal materials are not specific for
certain bacteria and dose-dependent (Kot et al., 2019).
The result of this work indicate that herbal supple-
mentation did not inhibit the Aeromonas spp. but it
might inhibit other intestinal bacteria, and as a con-
sequence, the percentage of Aeromonas spp. was
increase.

The result of this work showed that Aeromonas
spp. dominated the culturable bacteria in the intes-
tine of Bonylip barb and it comprised of three spe-
cies, namely Aeromonas veronii, Aeromonas caviae,
and Aeromonas jandaei. The genus Aeromonas is
commonly known as a widely distributed bacteria in
aquatic environments (Fernández-Bravo & Figueras,
2020). In addition to Aeromonas hydrophila as the
well-known causative agent of motile aeromonads
septicemia, these three bacteria were reported as
pathogenic bacteria in fish (Dong et al., 2017;
Fernández-Bravo & Figueras, 2020; Li et al., 2020b;
Sharma et al., 2022). However, during this work there
was no clinical signs related with the infection of
these bacteria. This indicates that Aeromonas spp.,
found in this work might be part of non-pathogenic
strains of the bacteria.

In this study, there was no significant interaction
between salt and herbal supplementation in all pa-
rameters (p>0.05). However, the fish group receiv-
ing diet supplemented with combination of salt and
herbs showed growth performance, FCR, and survival
rate in between the group receiving salt supplemen-
tation and the group receiving herbal supplementa-
tion. In addition, the percentage of Aeromonas spp.
in intestine of the Bonylip barp fed with diet supple-
mented with salt and herbs was closely similar to
that of the fish fed with diet supplemented with salt.
Further study is needed to carefully evaluate the use
of salt and herbal supplementation in aquaculture.

CONCLUSIONS

Supplementation with salt and herbal concoction,
either alone or in combination, did not significantly
influence the growth performance and intestinal oc-
currence of Aeromonas spp. in the Bonylip barb. In-
terestingly, there was no mortality in the fish group
receiving salt supplementation, suggesting a poten-
tial beneficial effect of this treatment. Additionally,
members of the genus Aeromonas were found to be
dominant bacteria among culturable species in the
fish intestines, molecularly identified as Aeromonas

veronii, Aeromonas caviae, and Aeromonas jandaei.
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