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Abstract. The current paper presents the preference of the Romanian customers (aquarium hobbyists) for 
different freshwater aquarium fish based on survey data, as well as statistics collected from the Romanian 
hatcheries, import-export companies, intermediary companies, and small and occasional merchants during 
2000-2010. Twenty of the most important companies and producers in Transylvania (Romania) were 
considered in the statistics. Results showed that the top three most popular fish in Transylvania were 
comprised of the guppy (Poecilia reticulata, 18.2%), neon tetras (Paracheirodon innessi, 17.4%) and platyfish and 
swordtails (Xiphophorus superspecies, 9.8%). At the family level, the most popular aquarium fish were 
Poeciliidae (36.2%), Characidae (28.1%), Cyprinidae (11.4%) and Anabantidae/Belontiidae (7.6%). 
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Introduction 
 
Home aquariums host a variety of species includ-
ing tens of endangered species (Hărşan & 
Petrescu-Mag 2008) as well as several tens of 
model organisms for scientific purposes (Tezuka 
et al. 2011, Petrescu-Mag et al. 2010). The freshwa-
ter aquarium became a popular and educational 
activity for ‘children’ of all ages. But, most of all, 
the aquarium industry is a profitable enterprise 
for many companies from all over the world and 
mainly for Southeast Asian companies of aquacul-
ture (Ng & Tan 1997, Petrescu-Mag 2007). While 
there are some negative characteristics of the trade 
such as impacts on biodiversity (Burlacu et al. 
2009a,b, Păsărin & Petrescu-Mag 2011), the benefi-
cial effects of aquarium on human health and well 
being were demonstrated long time ago (see in 
Petrescu-Mag 2007, review). Archeologists discov-
ered old aquarium remains from antiquity on 
most of the worlds’ continents (Kaszony 1970 and 
references therein). Currently, aquariums are a 
very useful and effective way to psychologically 
treat some affection in old people and orphans 
(Bud 2002).  

In U.S. marine aquarium hobby is better de-
veloped than it is in Europe, but suffered recently 

a decline in part due to global economics (Rhyne 
& Tlusty 2012). In Europe, due to tradition, bio-
technologies and engineering, the marine aquar-
ium hobby is now on an ascending trend (Olivotto 
et al. 2009, 2011a,b). Unfortunately, in Romania, 
marine aquariums are most often less suitable and 
sometimes difficult to maintain for many hobby-
ists due to their poor knowledge about marine fish 
keeping and the lack of necessary materials or ani-
mals. On the other hand, there is a well developed 
tradition in Romania for freshwater aquarium due 
to the fact that these fish are easy to keep, repro-
duce, buy or sell. For this reason, a large part of 
the commercial interest as regards the aquarium 
hobby in Romania is centered on the freshwater or 
brackish aquarium. 

The Romanian aquarium market as a whole is 
composed by Romanian hatcheries, import-export 
companies, intermediary aquarium trade compa-
nies, small and occasional merchants and custom-
ers. The current paper presents the preference of 
the Romanian customer (aquarium hobbyist) for 
different freshwater aquarium fish species or fami-
lies based on survey data and statistics collected 
from the Romanian hatcheries, import-export 
companies, intermediary companies, and small 
and occasional merchants during 2000-2010. 
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Materials and Methods. 
 

Data for the 2000 to 2010 decade were collected on species 
sold, directly from each company or aquarium fish pro-
ducer. Twenty of the most important companies and pro-
ducers in Transylvania (Romania) were considered for 
these statistics. The companies or aquarium fish breeders 
specialized on production of 1-5 species were not taken 
into account for the present study. The percentages were 
calculated per number of fish marketed, not as Leu or 
Euro cashed. The total amount of fish sold represented 
100%, while each aquarium fish family received a specific 
percentage. The sum of the percentages calculated per 
families of fish equals 100%. A similar statistics was de-
signed for species preference of the customer. The final 
tables (Tables 1 or 2) were completed with the average 
values in percentages.  

 
 

Results and Discussion 
 

Final statistics indicated that, in Transylvania, the 
families that were most popular were the Poecilii-
dae, Characidae, Cyprinidae and Anabanti-
dae/Belontiidae. Cyprinodontidae and Callichthy-
idae were sold in moderate percentages, while 
Cichlidae, Gasteropelecidae, Lebiasinidae, Lori-
cariidae, Serrasalmidae, Melanoteniidae or other 
families were less popular (see Table 1). However, 
individual species level data were collected since 
many of the popular families contained more spe-
cies (see Table 2). 

The guppy (Poecilia reticulata) is a highly 
commercial fish species (Turan et al. 2006, 
Karayücel et al. 2006, Shaddock 2011) ranking al-
ways among the top 10 most popular ornamental 
fishes (Lozinsky 2011). This poeciliid, as many  

others (Liley 1966, Bourne et al. 2003, Bourne & 
Watson 2009), exhibits a marked sexual dimor-
phism due to the more pigmented bodies and lar-
ger fins in males, with almost continuous color 
pattern polymorphism (Haskins et al. 1961). In the 
ornamental fish trade, this results in guppy males 
commanding up to four times the price of females. 
Because of this pricing difference, the culture of 
all-male populations is of significant commercial 
advantage (Piferrer & Lim 1997). Additionally, 
fishes present a dazzling array of gender identity 
types ranging from synchronous hermaphrodi-
tism, protandrous, and protogynous hermaphro-
ditism to gonochorism. At the same time, fish ex-
hibit high variability in sex determination mecha-
nisms including environmental, polygenic, and 
chromosomal. All of these factors influence the 
ornamental fish enterprise to invest in research 
that manipulates male biased sex ratios in guppies 
using several approaches such as: (1) thermal ma-
nipulation (Karayücel et al. 2006, Petrescu-Mag 
2007); (2) manipulation of pH levels (Petrescu-
Mag 2007). However, neither thermal nor pH ma-
nipulations influenced sex ratio bias in meaningful 
ways; (3) conspecific stress was successfully used 
for sex ratio manipulation (Mag et al. 2005); (4) 
hormonal induced masculinization of guppies was 
achieved by using natural or synthetic androgens 
(Kavumpurath & Pandian 1993a, Pandian & 
Sheela 1995, Piferrer & Lim 1997, Turan & Akyurt 
2003, Turan et al. 2006, Petrescu-Mag 2007); and 
(5) the most efficient manner for producing 
monosex guppy males is the use of YY males (su-
permales) (Mag-Muresan et al 2004). YY guppy  

 
 

Table 1.  Statistics of fish families marketed in Transylvania during 2000-2010. 
 

Family 
Marketed 

during 
2000-2010 

Market status (assessed by 
evaluating the time elapsed af-
ter reaching the sellable size) 

Trend (based on market demand  
in the last two years) 

Poeciliidae 36.2% Saturated Ascending for some varieties 
Characidae 28.1% Unsaturated for some species, 

saturated for others 
Ascending for some species,  
descending for others 

Cyprinidae 11.4% Saturated Stable 
Anabantidae/Belontiidae 7.6% Unsaturated for Betta splendens Ascending for Betta splendens 
Cyprinodontidae 5.4% Unsaturated Ascending 
Callichtyidae 4.2% Saturated Stable 
Cichlidae 2.1% Saturated Descending due to their territorial 

behavior and aggressiveness 
Gasteropelecidae 0.9% Unsaturated Ascending 
Lebiasinidae 0.8% Unsaturated Ascending 
Loricariidae 0.6% Unsaturated Ascending 
Serrasalmidae 0.5% Saturated Descending 
Melanoteniidae 0.3% Unsaturated Ascending 
Other families 1.9% - - 
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Table 2.  Statistics of fish species marketed in Transylvania during 2000-2010. 
 

Species Marketed during 
2000-2010 Market status Trend 

Poecilia reticulata 18.2% Saturated (unsatu-
rated for guppy males) 

Ascending for some varieties 

Paracheirodon innessi 17.4% Unsaturated.  
Saturated in summer 

Ascending 

Xiphophorus superspecies 9.8%* Saturated Ascending for some varieties 
(veiled or Simpson varieties) 

Betta splendens 6.5% Unsaturated Ascending 
Barbus sumatranus 5.4% Saturated Stable 
Poecilia sphenops  3.7% Unsaturated Ascending for black molly 
Carassius auratus 2.4%*** Saturated Ascending for some varieties 
Pterophyllum scalare 2.0% Saturated Stable 
Corydoras sp 1.6%** Saturated Stable 
Danio rerio 1.6%******* Saturated Stable 
Tanicthys albonubes 0.9% Unsaturated Ascending 
Puntius titteya 0.8% Saturated Stable 
Aphyosemion australe 0.7%**** Unsaturated Ascending 
Hyphessobrycon eques 0.7% Saturated Descending 
Hyphessobrycon erythrozonus 0.6% Saturated Stable 
Mikrogeophagus ramirezi   0.6%**** Unsaturated Ascending 
Trigonostigma heteromorpha 0.6% **** Unsaturated Ascending 
Paracheirodon axelrodi 0.5% **** Unsaturated Ascending 
Trichogaster trichopterus 0.5% Saturated Descending 
Nematobrycon palmeri 0.5% Unsaturated Ascending 
Aphyosemion gardneri 0.4%**** Unsaturated Ascending 
Gymnocorymbus ternetzi 0.4% Saturated Descending 
Cyprinus carpio var. koi 0.4%*** Saturated Attention given to special 

specimens 
Poecilia velifera 0.3%**** Unsaturated Ascending 
Trichogaster leeri 0.2% Saturated Stable 
Puntius conchonius 0.2% Saturated Descending 
Haplosternum thoracatum 0.2% Saturated Descending 
Nannostomus beckfordi 0.1% Unsaturated Ascending 
Symphysodon discus 0.1% **** Unsaturated Ascending 
Ancistrus sp 0.1% **** Unsaturated Ascending 
Astronotus ocellatus 0.1% Saturated Descending 
Aulonocara nyassae 0.1% Saturated Stable 
Barbus cumingi 0.1% Unsaturated Ascending 
Cichlasoma severum 0.1% Saturated Descending 
Cichlasoma nigrofasciatum 0.1% Saturated Descending 
Colisa labiosa 0.1% **** Unsaturated Ascending 
Colisa lalia 0.1% **** Unsaturated Ascending 
Danio frankei 0.1% Saturated Descending 
Devario malabaricus 0.1% Saturated Descending 
Hasemania nana 0.1% Unsaturated Ascending 
Hemichromis bimaculatus 0.1% Saturated Descending 
Hemigrammus rhodostomus 0.1% Saturated Stable 
Hemigrammus ocellifer 0.1% Unsaturated Ascending 
Hyphessobrycon erythrostigma 0.1% Saturated Stable 
Hyphessobrycon flammeus 0.1% Saturated Stable 
Hyphessobrycon herbertaxelrodi 0.1% Saturated Stable 
Hyphessobrycon scholzei  0.1% Saturated Descending 
Julidochromis dickfeldi 0.1% Saturated Stable 
Labeo bicolor 0.1% **** Unsaturated Ascending 
Lepomis gibossus 0.1% *** Saturated Descending 
Macropodus opercularis 0.1% Saturated Descending 
Melanochromis auratus 0.1% Saturated Descending 
Platydoras costatus 0.1% **** Unsaturated Ascending 
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Table 2.  (continued) 
 

Species Marketed during 
2000-2010 Market status Trend 

Puntius nigrofasciatus 0.1% Unsaturated Ascending 
Pseudotropheus elongatus 0.1% Unsaturated Ascending 
Maylandia zebra 0.1% Unsaturated Ascending 
Nothobranchius rachovii 0.1% **** Unsaturated Ascending 
Rocio octofasciata 0.1% Saturated Descending 
Serrasalmus naterreri 0.1% ****** Saturated Descending 
Thayeria boehlkei 0.1% Saturated Stable 
Tropheops tropheops 0.1% Unsaturated Ascending 
Other species 19.5% ***** - - 

 
* Many varieties of Xiphophorus are hybrid varieties so that we were not able to assign the correct taxonomic name (as they are 

not true species); 
** Many breeders were not able to distinguish between C. aeneus and C. paleatus; they were considered the same/similar; 
*** Marketed for aquarium but also for ponds in the garden. Special attention should be pay to Lepomis gibossus due to its inva-

sive potential in nature (Sterud and Jørgensen 2006; Burlacu et al. 2009ab). 
**** Poorly marketed due to low possibility to produce or import the species at acceptable prices and sufficient amount. 
***** Estimated by authors and not reported by breeders or companies. 
****** Only from import, not produced in the country. 
******* Present also as genetically engineered organism (fluorescent varieties – Glo-fish).    

 
 
males are generally artificial produced using XY 
females, after a male to female sex-reversal in-
duced by estrogen treatment (Takahashi 1975, Ka-
vumpurath & Pandian 1993b, Petrescu-Mag & 
Bourne 2008). Note that XY females and YY males 
occur naturally when XX-XY system is suppressed 
(Winge 1930). 

Besides all-male-stocks production of some 
species, the hatcheries and importers must take in 
account also the variation of customer preference 
in regards of fish varieties or seasonal preference 
variation. For example, Simpson swordtails 
(Xiphophorus hellerii) or veiled swordtails are better 
marketed than classical ones (Mag-Muresan & Pop 
2004). On the other hand, in Europe there are 
many legal regulations and standards with re-
gards to the environment, the use of renewable re-
sources, and the safety of products and animal 
welfare (Costea 2009, Pop & Mag 2005, Petrescu-
Mag et al. 2009, Petrescu-Mag 2009, Petrescu-Mag 
& Petrescu 2010). These should be also considered 
by hatcheries, farms and pet-shops. 

In terms of fish caught or reared in semi-
natural conditions, there are only few cases and 
numerically insignificant: Cyprinus carpio (var. koi) 
and Carassius auratus (goldfish), cultured in lakes 
and ponds, and Lepomis gibossus, captured from 
rivers and lakes (this was reported in the period 
2000-2001 and fortunately it was poorly marketed 
so that translocation of this invasive species due to 
aquarium market was not significant). 

More than 80% from total fish marketed in 
Transylvania is locally and domestically pro-

duced. The rest is imported from Southeast Asia 
(mainly from Singapore, Pop & Mag-Mureşan 
2004). This is the case of some genera such as: 
Betta, Ancistrus, Colisa, Labeo, Platydoras or Ser-
rasalmus, and there are several others. 

However, Transylvanian hatcheries produce 
large numbers of Characids due to tradition and 
good water quality (low hardness) compared to 
neighboring regions. Some of total production of 
Characids (about 2%) is exported to Hungary and 
Austria. 

Apparently, on the inexplicably small Cichlid 
demand we were told at the pet shops that aquar-
ists avoided them due to their size and aggres-
siveness. We know from our own experience that, 
except angelfish and few others, Cichlids are most 
often incompatible with smaller fish in the same 
aquarium. Furthermore the lifespan is longer in 
Cichlids than most other families (e.g. Poeciliidae, 
Belontiidae/Anabantidae) and this also inhibits 
new acquisitions. 

There is a direct correlation between aquarium 
trade sales and the school calendar because the 
customers are mainly children and selling fish in 
pet shop decreases sharply during the summer.  
 
 
Conclusions 
 
Aquarium fish production and market under-
standing are not easy tasks; they require a lot of 
knowledge with regards to customer preference, 
aquaculture, biotechnology, environmental protec-
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tion, marketing and animal welfare. The top three 
of the best marketed aquarium fish in Transylva-
nia are guppy (Poecilia reticulata), tetra neon fish 
(Paracheirodon innessi) and Xiphophorus superspe-
cies. The customer's preferences and trends influ-
ences to a great extent the domestic ichthyofauna 
propagation, the latter which may directly affect 
native fish populations if aquarium fish were to be 
released to the wild.  
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