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Dwarf suckermouth catfish are preferred especially for small aquariums. They are RESEARCH ARTICLE

usually referred to as tank cleaners and commonly traded in the ornamental fish

sector. Since these fish are nocturnal, it is difficult to observe their reproductive Received ~ :28.02.2020 E E
behavior and larval development. This study was carried out to determine the Revised - 05.06.2020 -
reproductive variables of bushymouth catfish (Ancistrus dolichopterus) under )
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three 240-L aquariums with the ratio of 1:2 (male: female). The observations were
made in triplicate tanks for six months. Females laid an average of 39.78+0.41
eggs and fertilization and hatching rates were 75.05% and 62.94%, respectively. "
It was found that the transition time from egg to apparently larval stage was CORRESPONDING AUTHOR
105.28 h, and bushymouth catfish showed an indistinguishable development from
the hatching to juvenile stage without a real larval transition stage. The results of
the study provide basic information on the reproductive performance and early
development of bushymouth catfish.
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Cah Agiz Ciice Vatozun (Ancistrus dolichopterus) Akvaryum Kosullarinda Uremesi ve Gelisimi Uzerine Bir On
Calhisma

Oz: Vatozlarm ciice tiirleri 6zellikle kiigiik akvaryumlar icin tercih edilirler. Genellikle tank temizleyiciler olarak adlandirilirlar ve
siis baliklar sektoriinde siklikla ticaretleri yapilir. Bu baliklar gececildir ve iireme performanslari ve larval gelisimlerini gozlemek
zordur. Bu calismada, ¢ali agiz ciice vatozun (Ancistrus dolichopterus) akvaryum kosullarinda tiretimi iizerine bir deneme
yiritilmistiir. Denemede, baglangi¢ agirligi ve total boyu ortalama 10,5+0,3 g ve 9,5+0,2 cm olan ¢ali agiz vatozlar 1:2 (erkek:disi)
orani ile 240 L akvaryumlarda stoklanmistir. Calisma, alti ay boyunca ii¢ tekrarli olarak gergeklestirilmistir. Disiler ortalama
39,78+0,41 adet yumurta birakmig, déllenme ve yumurtadan ¢ikis oranlari sirasiyla %75,05 ve %62,94 olarak kaydedilmistir.
Yumurtadan larvaya gegis siiresinin 105,28 saat siirdiigii ve ¢ali agiz vatozun yumurta ve yavru evreleri arasinda ayirt edilemez bir
gelisme gosterdigi ve gercek bir larval gegis evresine sahip olmadiklari bulunmustur. Calismanin sonuglari gelisimsel 6zellikleri
gozlemlenmesi zor olan bu siis balig1 tiirliniin gelisimi hakkinda temel bilgiler saglamustir.

Anahtar kelimeler: Siis baligi, vatoz, Ancistrus dolichopterus, yumurta tiretimi, larva
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Introduction the US have a freshwater aquarium and 1.6% have a

The aquarium is a popular hobby, practiced by ~ marine aquarium in their homes (APPA 2020). The
aquarists or aquarium enthusiasts, and created a vast ~ growth of this sector continues with an annual rate of
industry all over the world. American Pet Products  above 10% (Bassleer 2015; Dey 2016). In 2017, the
Association reported that 11.5% of the pet owners in  total of import and export values of ornamental fish
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trade reached 628,000 $ (FAO 2017) and the
estimated value of the aquarium sector attained
approximately 15-30 billion $ with the side materials,
including  technical equipment, decorations,
ornamental fish food, medicines, additives,
chemicals, and others (Penning et al. 2009; Dey
2016). However, as in every sector, a rapid
consumption policy in the aquarium sector is one of
the biggest problems, which may stop or even reverse
this growth. Therefore, encouraging the fish (or other
species, such as invertebrates, plants, etc.) production
at every stage of consumption will ensure the
continuity of the growth in the sector.

Up to 90% of the freshwater fish in the aquarium
industry is supplied by aquaculture (Oliver 2001).
Agquarium fish farming is carried out in glass
aquariums as well as in more advanced recirculating
aquaculture systems (RAS) in modern hatcheries and
production facilities. However, it is very important to
integrate the production experiences, culture
practices, determination of the specific requirements
of the species as well as technological developments
for the production of aquarium fish whose number
exceeds 7000 (Marranzino 2018). In Turkey, the
aquarium trade turned into a professional sector after
the 1980s. Different species of ornamental fish have
been imported since then (Tiirkmen and Alpbaz
2001). However, diversity and number of fish species
in the market continue to increase.

Cichlids, livebearers, labyrinths, cyprinids,
catfish, and tetras are important groups of aquarium
fish (Hill and Yanong 2010). Among these groups,
catfish species are called “tank cleaners” because
they take on an important mission like cleaning the
aquarium. Especially in small aquariums, dwarf
species are more preferred. The bushymouth catfish
(Ancistrus dolichopterus) is one of the popular of this
group (exporter code L183) and commercially
important in the trade (Evers and Siedel 2005; Reis
and Lima 2009). This species is originated from the
Amazon Basin and the Rio Negro River, Trombetas
River, Tefé River, Madeira River, and Tapajos River
(FishBase 2020). The fish is a demersal species that
inhabit in the fast-flowing and clean waters (Reis and
Lima 2009). They reproduce at night, mostly in
hiding spots and shaded areas. The male prepares the
nest, which is called “pseudo-nest”, and then the
females lay the eggs in the cleaned area (Brysiewicz
et al. 2011). The spawning of this fish is difficult to
observe. The frequency of spawning events is low in
culture conditions (Willis 2020), which reduces the
observation chance.

There are very limited studies about the
reproduction and larval development of Loricariids
(Schmidt 2001; Secutti and Trajano 2009; da Rocha

Perini et al. 2010; Brysiewicz et al. 2011; Jumawan
et al. 2014) and these information gaps should be
filled. Therefore, this study aimed to evaluate the
basic development stages from egg to larvae of
bushymouth catfish at an hourly basis and to present
some reproductive performance parameters.

Materials and Methods

Rearing system and fish

The study was carried out in the Aquarium Unit,
Faculty of Fisheries, Izmir Katip Celebi University,
Izmir, Turkey. In the experiment, three 240-L glass
aquariums (120x50x40 cm) were used. Aeration was
supplied to each aquarium from a central blower with
a power of 1.75 kW. A biochemical filter (Xinyou
XY 380, China) was also installed at the end of the
air hose in each aquarium to control the ammonia
levels and provide particle filtration. The municipal
water that was left for 2 days to remove chlorine and
adjust the temperature of the water was used in the
aquariums. About 30% of the aquarium water was
renewed twice a week with dechlorinated tap water.
The photoperiod was maintained at 10:14 (light:
dark). Unconsumed feeds and fecal wastes were
removed from the aquariums by siphoning. Clay
pseudo-nests were placed in aquariums to provide
spawning ground and broodstocks were regularly
followed up for 6 months.

Nine bushymouth catfish (Ancistrus
dolichophterus) were obtained from an importer
company (Istanbul, Turkey). The fish were stocked
into the aquariums after the transportation and
adapted to the conditions. At the beginning of the
trial, the weight and total lengths of bushymouth
catfish were measured and recorded as an average of
10.5+£0.3 g and 9.5+0.2 cm, respectively. Three fish
were stocked to aquariums with 1:2 (male: female)
ratio. Bushymouth catfish broodstocks were fed to
near satiation twice daily with 1 mm commercial
trout pellets (51% protein, 15% lipid).

Evaluation of reproduction parameters

After each mating and spawning, females were
removed from the aquariums. The eggs were checked
daily in all pseudo-nests to collect reproductive
performance data. Since the eggs are sticky, only
unfertilized eggs were removed whereas healthy eggs
were left in the nests so as not to disturb. Then, a
routine daily check was made and the number of dead
eggs, if any, was recorded and removed from the
aquariums. The eggs, larvae, and offspring in the
pseudo-nests were counted monthly (November
2017-April 2018) at each stage. According to these
data, average seed production (ASP), fertilization
rate (FR), and hatching rate (HR) parameters were
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calculated according to the following formulas;

ASP = Average of total collected eggs from each
treatment

FR = 100 - [(Number of total eggs - Number of
non-fertilized eggs) / Number of total eggs x 100]

HR = Number of living larvae / Number of total
eggs x 100.

Monitoring of developmental phases

The pseudo-nests were observed twice daily
(Jumawan et al. 2014) and the main stages from egg
to offspring were divided into four categories
(Geerinckx et al. 2008): egg, prominence of the head
and tail, larvae with yolk sac, and offspring.
Transition times between these categories were
recorded hourly and photographed with Sony Cyber-
shot DSC-W320. Eggs laid at night were not
evaluated for this parameter due to the uncertainty of
spawning time.

Water parameters

Temperature, dissolved oxygen (DO), salinity,
pH, total dissolved solids (TDS), and
electrical conductivity (EC) were measured in situ
with a multi-parameter device (WTW 3420i SET).

Analysis  of nutrient  elements including
ammonium-nitrogen (indophenol blue method),
nitrite-nitrogen  (diazotization method), nitrate-

nitrogen (cadmium reduction method), phosphate
phosphorus  (phosphomolybdenum method) was
performed using a spectrophotometer (Hach Lange
DR 6000).

Table 1. Average water parameters in the experimental
aquariums during the study.

Mean Value
Water Parameters (AS.E.)
Temperature (°C) 25.99+0.09
Dissolved oxygen (mg/L) 7.52+0.03
pH 7.50+0.07
Salinity (%o) 0.68+0.05
Conductivity (mS/cm) 1.3240.08
Hardness (°dH) 10.08+0.12
Total dissolved solids (mg/L) 1271.33+75.19
Ammonium nitrogen (mgNH4*-N/L) 0.05£0.01
Nitrite nitrogen (mgNO2-N/L) 0.09+0.01
Nitrate nitrogen (mgNO3™-N/L) 0.17+0.01
Phosphate phosphorus (mgPO4*-P/L) 1.01+0.02

During the study, the water parameters of the
experimental aquariums were recorded daily, and

the mean values are presented in Table 1.
Mean values were measured as 25.99+0.99 °C
for temperature, 7.524+0.03 mg/L for DO, 7.50+0.07
for pH, 0.68+0.05%0 for salinity, 1.32+0.08 mS/cm
for conductivity, and 1271.33£75.17 mg/L

for TDS.

Data presentation

Trial data were recorded monthly in the
Microsoft Office Excel 2018 program and mean
[FAVERAGE (dataset)] and standard error
[=STDEV.S(dataset)/SQRT(n)] values were

calculated. The graphics were created with the same
program.

Results

The reproduction parameters of bushymouth
catfish are shown in Table 2. The ASP of
all months was found as 39.78+0.41 and the total
number of eggs was 238.67+1.20. The mean
number of fertilized eggs was counted as
178.67+0.88 and the FR was calculated as
75.05%1.39%. The mean number of living larvae was
noted as 149.67+1.20 and the HR was calculated as
62.94+0.70%.

Table 2. Reproductive performance of bushymouth catfish
during the experiment.

Reproduction Parameters Mean Value (+S.E.)
Average seed production 39.78+0.41
Mean number of laid eggs 238.67+£1.20
Mean number of fertilized eggs 178.67+0.88
Fertilization rate (%) 75.05+1.39
Mean number of living larvae 149.67+1.20
Hatching rate (%) 62.94+0.70

Monthly numbers of total seeds (laid eggs,
fertilized eggs, and living larvae) are shown in Figure
1. The highest number of laid eggs was observed in
January with 41.00+1.15. A higher number of
fertilized eggs and living larvae were observed in
March with 31.33+0.67% and 25.33+0.33%,
respectively.

Larval development of bushymouth catfish
at an hourly basis is given in Table 3, where
the time when the egg was spawn was assumed to be
the zero. The prominence of the head and tail
took 55 h, consumption of the yolk sac 85 h,
and the transition to larvae stage 105 h.
These developmental stages are displayed in
Figure 2.

Table 3. Transition times of basic pre-larval and larval development phases of bushymouth catfish.

Development Phase Time (h)

Prominence of the head and tail 55.17+0.85
Consuming the yolk sac 85.224+0.78
Transition to larvae stage 105.28+0.79
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Figure 1. Monthly number of eggs laid, fertilized eggs, and living larvae of bushymouth catfish.

of the yolk sac, D: larvae stage, E: juveniles.
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Discussion

The results of the present study displayed that this
species could reproduce easily under suitable
conditions. Especially water parameters appeared to
be one of the main important factors for breeding
success in ornamental fish culture. For instance, in
the present study, water temperature accelerated
breeding events. Fish embryos and larvae are more
sensitive to temperature than their adults (Wood and
McDonald 1996). In a study carried with convict
cichlid (Archocentrus nigrofasciatus), Vlahos et al.
(2015) reported the rate of yolk sac consumption of
larvae at 27 °C consumed the yolk sacs faster than
those at 23 °C. In the previous studies carried with
Loricariids, the water temperature was held at 24 °C
for black armored catfish Rhinelepis aspera (da
Rocha Perini et al. 2010), bushymouth catfish
Ancistrus dolichopterus (Brysiewicz et al. 2011), and
suckermouth sailfin catfish Pterygolichthys pardalis
(Jumawan et al. 2014). However, Petrovicky (1985)
and Rymkiewicz (1988) suggested that the optimum
water temperature for the embryonic development of
bushymouth catfish is 25 °C. In this study, we kept
the water temperature at 25.99 °C and observed an
acceptable spawning and development. When
considering the literature data, it can be concluded
that water temperature between 24 and 26 °C seems
to be optimum for the breeding of bushymouth
catfish. There is a paucity of information about the
optimum  water parameters for  broodstock
bushymouth catfish. However, Brysiewicz et al.
(2011) suggested 6.5 pH as the optimum for the
development of bushymouth catfish, which is lower
than that of our study, 7.5. Taken together, a neutral
water pH (6.5-7.5) would be suitable for the
reproduction of bushymouth catfish.

Bushymouth catfish females laid their eggs
during the six months with an average of 39.78+0.41
with the highest number in January (41.00%1.15).
The previous studies pointed out that this species
spawned 30-100 eggs at a time (Petrovicky 1985;
Rymkiewicz 1988), which is consistent with this
study. The FR and HR were found as 75.05% and
62.94% in this study, respectively. da Rocha Perini et
al. (2010) collected the black-armored catfish (R.
aspera) from the Paracatu River, Brazil and found an
FR of 72.4% when they injected carp pituitary to both
males and females. Also, Jumawan et al. (2014)
caught the suckermouth sailfin catfish (P. pardalis)
from the Marikina River, Philippines and they noted
that the FR and HR of fish injected with human
chorionic gonadotropin (HCG) were 88.3% and
48.6%, respectively. Satisfactory breeding success
was recorded in the present study without a hormone
injection. The main difference between those

summarised above and the present study is that
broodstock fish were collected from nature in the
former whereas culture-based broodstock was used in
the latter, which may explain a slightly better FR and
HR in the present study due to the selective breeding
success of broodstocks in the controlled conditions.
There are huge differences in aquarium fish
species in terms of the duration of embryonic and
larval developmental stages. Various distinctions
have been observed even in large ornamental fish
families such as Cichlidae. For instance, the larval
periods of substrate-brooder American cichlids are
longer than mouth-brooder African cichlids
considering the literature findings. While the larval
development in  common cichla (Cichlasoma
dimerus), discus (Symphysodon discus), angelfish
(Pterophyllum scalare), and midas cichlid
(Amphilophus spp.) were completed in around 24-42
days (Meijide and Guerrero 2000; Celik 2010; Celik
et al. 2014; Kratochwil et al. 2015), the study
conducted by Karadal (2016) on four mbuna cichlid
species, including rusty cichlid (lodotropheus
sprengerae), kenyi (Maylandia lombardoi), auratus
(Melanochromis auratus) and demasoni
(Pseudotropheus demasoni), reported that the larval
stages lasted 19-21 days. However, there are several
studies conducted on the larval development of
armored and suckermouth catfish species. Savas and
Timur (2006) and Unal and Aral (2008) reported that
peppered cory (Corydoras paleatus) consumed their
yolk sacs in 1.5 and 4 days, respectively, suggesting
that differences in larval development are the case
even among different individuals of the same species.
The main reason for this appears to be differences in
the environmental conditions and physical
parameters between the studies. In the study
conducted by da Rocha Perini et al. (2010), the
embryos of black armored catfish (R. aspera)
injected with by the pituitary occurred in 9 h and 40
min after the fertilization, and the embryogenesis was
completed in 45 h and 50 min (Table 4). The same
study stated that the yolk sac was completely
absorbed in 120 h. Jumawan et al. (2014) reported
that in suckermouth sailfin catfish (P. pardalis)
injected with human chorionic gonadotropin (HCG),
embryonic development was completed in 168 h and
30 min after fertilization, and yolk sac consumption
lasted 8 days after incubation. Brysiewicz et al.
(2011) reported that embryonic development was
completed in 4.25 days (102 °D at 24 °C) in
bushymouth catfish. In the present study, embryonic
development lasted in 2.29 days (55 h) and the yolk
sac was consumed in 3.54 days (85 h). The complete
larval development lasted 105 h at 26 °C (113.75 °D).
Although some similarities with the literature to
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a certain degree, faster larval development phases of
bushymouth catfish were the case in this study most
probably due to higher water temperature.

Briefly, some fundamental reproduction
parameters of bushymouth catfish, one of the

important ornamental fish species, were determined
in this study. Further research is needed to develop an
efficient production method to discover the
embryonic and larval development in detail in this
species.

Table 4. Comparisons of hormone application, embryonic stage and their times in previous studies and the

current study.
Species Latin Name Hormone Time Event Author(s)
Application
Black Rhinelepis aspera Pituitary 9 h 40 min Embryos formed da Rocha
armored catfish injection Perini et al.
2010
45 h 50 min Embryogenesis
completed
120 h Yolk sac consumed
Suckermouth  Pterygolichthys pardalis HCG 168 h 30 min Embryonic Jumawan et
sailfin catfish injection development al. 2014
completed
8d Yolk sac consumed
Bushymouth  Ancistrus dolichopterus None 4d6h Embryonic Brysiewicz et
catfish development al. 2011
completed
Bushymouth  Ancistrus dolichopterus None 55 h Embryonic Present study
catfish development
completed
85h Yolk sac consumed
105 h Larval  development
completed
Acknowledgements (Symphysodon spp.). Journal of

The present study was carried out as a master
thesis by Mustafa Deniz and prepared in Graduate
School of Natural and Applied Sciences, Izmir Katip
Celebi University, izmir, Turkey. Some parts of this
study have been presented in the International
Congress on Engineering and Life Science,
Kastamonu, Turkey as a poster presentation on April
26-29th, 2018.
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