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Abstract

This work is one of the first studies on the growth of 
Poecilia latipinna outside its natural habitat. The objective of 
our study was to investigate the growth parameters of the 
population of P. latipinna, which is an alien species in Oman 
(Wadi Al-Bahayes). The population structure of P. latipinna in 
Wadi Al-Bahayes (Oman; 23°40’47”N; 58°11’36”E) was studied 
in June and August 2020, using 124 fish. In the course of this 
study, the number of individuals of each sex, age, weight 
and size composition were determined. In addition, the total 
length–weight relationship (LRW) was calculated, as well 
as the von Bertalanffy growth equation. The mean growth 
performance (phi prime) and the condition factor were 
calculated. Males accounted for 37.10% and females for 
62.90% of the population. The length–weight relationship 
and the von Bertalanffy growth equation were W = 0.0214 
× L  2.7889   R2 = 0.9212, Lt = 11.46 (1 − e −0.127 (t + 2.71)) for males 
and Lt = 14.51 (1 − e−0.072 (t + 3.98)) for females. The mean growth 
performance and the condition factor were calculated as 
1.22 for males and 1.18 for females and 1.54 for all specimens.

The study shows that the population of the species 
is characterized by a wide age range. Consequently, 
monitoring of this alien species is highly recommended.
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1. Introduction

Poecilia is one of the genera that occupies an 
important place in the aquarium trade worldwide, is 
used in biological control of insects and as a source 
of protein, and is distributed to many countries 
around the world (Al Jufaili & Jawad 2020). The genus 
Poecilia is represented by 40 valid species native to the 
Americas; some species in this genus are euryhaline 
(Al Jufaili & Jawad 2020). Poecilia latipinna is native to 
the southeastern US and southern Mexico, but due to 
its wide environmental tolerance (Nunes et al. 2015) 
and popularity as an aquarium fish, P. latipinna has 
been widely introduced (Al-Faisal & Abdullah 2014) 
and has established breeding populations in most 
countries. In their native range, sailfin mollies are 
common in ponds, marshes, roadside ditches, and 
thrive under poor water quality conditions (Al Jufaili 
& Jawad 2020). The sailfin molly is a small species, 
rarely exceeding 12.5 cm in length, but can sometimes 
reach 15 cm in length (Abu El-Regal & Al-Solami 2020). 
Several countries have reported adverse ecological 
effects of P. latipinna following its introduction (Smith 
1997). To date, the sailfin molly has been introduced in 
29 countries located mainly in Asia, Oceania, Central 
and South America. The only record from Europe has 
been reported from a brackish geothermal lagoon 
(Lake Vouliagmeni near Athens) in Greece (Koutsikos 
et al. 2017). In Asia, the species has been introduced to 
some countries in the Middle East. It has been reported 
from Al-Hammar Marsh in Iraq (Hussain et al. 2009), 
estuaries in the Gulf of Oman (Randall 1995; Al Jufaili 
& Jawad 2020), Iran (Sabet 2018), Saudi Arabia (first 
record comes from Ank from 1983), the Wadi Haneefah 
Stream, Riyadh (AI-Akel et al. 2010), and Lake Manzala 
in Egypt (Abu El-Regal & Al-Solami 2020). Al-Jufaili 
et al. (2010) reported the presence of this species in 
inland waters of Oman, but no locality was assigned to 
this record, which is considered incomplete. However, 
Al Jufaili & Jawad (2020) reported the occurrence of  
P. latipinna in two freshwater localities (Wadi 
Al-Bahayes and Al-Amirat) and reported the first record 
from Oman in their study.

Although the potential impact of the sailfin molly 
on the aquatic life in Wadi Al-Bahayes may seem 
insignificant at first glance, it is important to the fish 
fauna there due to the introduction of new species, 
predation, competition, habitat and genetic changes, 
and the emergence of parasites and diseases. Research 
is needed to obtain basic information about the 
population of the sailfin molly, as well as the causes of 
introduction of the species and its effects on local and 
endemic fish communities in Wadi Al-Bahayes.

There are very few studies on breeding and feeding 

characteristics (Al-Ghanim 2005; Alkahem et al. 2007; 
AI-Akel et al. 2010) and growth parameters of sailfin 
mollies (Klassen et al. 2004; Morris 2005; dan Hasnidar 
2019) in the natural environment, and among them 
there is no study on their population in Oman. Such 
data are lacking from Oman and could be useful for 
management of this invasive species. The sailfin molly 
is a robust species that shows great plasticity in its 
life cycle. Due to the fact that this species is currently 
well established in Omani waters, an assessment of its 
impact and ecological role is indeed worthwhile and 
necessary. Therefore, the objective of our study was to 
investigate the growth parameters of the P. latipinna 
population in Wadi Al Bahayes, where the species was 
recorded for the first time in Oman. The present study 
represents the first step in that direction.

2. Materials and methods 

The care of experimental animals was in 
compliance with the Animal Welfare Law issued by 
the Sultanate of Oman, as well as other guidelines and 
policies approved by the Sultan Qaboos University 
Animal Ethics Committee (Project name: Omani 
Freshwater Fish, Classification and Biology – permit 
reference number: SQU/AEC/2020-2021/2).

The study was carried out in Wadi Al-Bahayes 
(Oman; 23°40’47”N; 58°11’36”E; Fig. 1). Wadi Al-Bahayes 
is a densely vegetated flat brackish water body. 
Sampling was carried out in June and August 2020 
using a hand net-fish trap and a crab net baited with 
bread. A total of 124 individuals were caught from 
Wadi Al-Bahayes (Fig. 2). The fish species Aphaniops 
stoliczkanus and Cryptocentroides arabicus were found 
at the same locality. They are endemic to the Arabian 
Peninsula. Specimens were measured to the nearest 
0.01 cm (total length, TL) and weighted to the nearest 
0.01 g (total weight, W). The age was determined from 
scales taken from the left side of the body, between 
the end of the pectoral fin and the beginning of the 
dorsal fin. 

The distribution of females and males was 
determined according to age. The overall ratio of 
males to females was estimated using χ2 (0.05) test 
(Düzgüneş et al. 1995). Total length (in cm) and weight 
(in g) frequency distribution for all specimens was 
calculated. The relationship between weight and 
total length was determined using the exponential 
regression equation W = a × TLb, where W is the body 
weight in g, TL is the total length in cm, “a” is the 
intercept and “b” is the regression coefficient. The 
coefficient of determination (R2) was also estimated 
(Ricker 1975). The growth of the P. latipinna population 
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was estimated using the following von Bertalanffy 
growth equation: Lt = L∞ (1 − e −k (t − to)), where Lt is 
the total length in cm at age “t”, L∞ is the average 
asymptotic length in mm, k is the body growth 
coefficient, “to” is the hypothetical age, and “a” and 
“b” are constants (Le Cren 1951). The measured and 
calculated (von Bertalanffy growth equation) total 
length was evaluated by t test (0.05). Average growth 
performance (Ø', phi prime) was calculated using the 
following formula Ø' = Log k + 2 × Log L∞ (Gayanilo 
et al. 1988). Fulton’s coefficient of the condition factor 
was calculated by Cf = (W/TL3) × 100 (Sparre & Venema 
1992).

3. Results

The age of the fish ranged from 1 to 4 years. The 
dominant age groups were I and II (Table 1). Of the 
total fish examined, 46 (37.10%) were males and 78 
(62.90%) were females. The overall ratio of males to 
females was 0.59:1.00 and χ2 analysis showed that it 

was significant (p  <  0.05; Table 2). The distribution of 
total length classes by age is shown in Table 2, and the 
frequency distributions of total length and total weight 
are shown in Figure 3. The total length ranged from 
3.70 to 7.50 cm (Table 2). The body weight range was 
0.77–4.81 g (Fig. 3). 

The following von Bertalaffy growth equations 
were obtained for males Lt = 11.46 [1 − e −0.127 (t  +  2.71)] 
and females Lt = 14.51 [1 − e −0.072 (t  +  3.98)] (Fig. 4). The 
differences between the observed and expected 
total lengths were statistically not significant in all 
age groups (t test, p  >  0.05; Table 3). Average growth 
performance (Ø', phi prime) was 1.22 for males and 1.18 
for females.

Total length–weight relationships were calculated 
for females, males and all P. latipinna specimens. 
Length–weight relationships are presented in 
Fig. 5. The estimated values of parameter b in the 
length–weight relationships were 2.5907 (males), 

Figure 1
Sampling area – Wadi Al-Bahayes in Oman (photo by Dr. 
Saud Al Jufaili)

Figure 2
Poecilia latipinna, Wadi Al Bahayes (Oman), 49.6 mm SL 
♂, 50.6 mm SL ♀ (photo by Dr. Salim Serkan Güçlü)

Table 1
Age and sex distribution for females (F), males (M) and 
all P. latipinna specimens from Oman (N – Number of 
samples, N% – Percent of samples)

Age
Females Males All

M:F
N %N N %N N %N

1 37 29.84 24 19.35 61 49.19 0.65:1.00 
(p < 0.05)

2 28 22.58 12 9.68 40 32.26 0.43:1.00 
(p < 0.05)

3 11 8.87 4 3.23 15 12.10 0.36:1.00 
(p < 0.05)

4 2 1.61 6 4.84 8 6.45 3.00:1.00 
(p < 0.05)

∑ 78 62.90 46 37.10 124 100 0.59:1.00 
(p < 0.05)
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Table 2
Size and age composition for females (F) and males (M) of P. latipinna

Age class I II III IV
TotalTotal length 

(cm) ♀ ♂ ♀ ♂ ♀ ♂ ♀ ♂

3.70–4.20 9 8 17

4.21–4.70 26 11 37

4.71–5.20 2 5 21 5 33

5.21–5.70 7 7 1 15

5.71–6.20 10 4 1 1 16

6.21–6.70 1 3 4

6.71–7.20 1 1

7.21–7.70 1 1

∑ 37 24 28 12 11 4 2 6 124

TL ± sd (min.–max)

♀ 4.44 ± 0,04
(3.70–4.78)

5.13 ± 0.03 
(4.83–5.56)

5.81 ± 0.02 
(5.61–5.99)

6.41 ± 0.17 
(6.16–6.66)

4.93 ± 0.06
(3.70–6.66)

♂ 4.34 ± 0.07
(3.70–4.79)

5.20 ± 0.04 
(4.99–5.45)

5.93 ± 0.02 
(5.85–5.99)

6.61 ± 0.19 
(6.15–7.50)

5.00 ± 0.12
(3.70–7.50)

Figure 3
Total length and weight in frequency distributions for P. latipinna in Oman (F  =  females, M  =  males, F  +  M  =  all 
specimens)

Table 3
Measured and calculated average total length values for each age in the von Bertalanffy growth equation

Age (Year) Observed average length (cm) Expected average length (cm) t test

1 4.34 ♂
4.44 ♀

4.30 ♂
4.37 ♀ p > 0.05

2 5.20 ♂
5.13 ♀

5.15 ♂
5.07 ♀ p > 0.05

3 5.93 ♂
5.81 ♀

5.91 ♂
5.73 ♀ p > 0.05

4 6.61 ♂
6.41 ♀

6.57 ♂
6.34 ♀ p > 0.05
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3.0398 (females) and 2.7889 (all specimens). The 
determination coefficient (R2) values were close to 1 for 
all specimens (Fig. 5). The mean values of the condition 
factor were 1.61 (females), 1.42 (males) and 1.54 (all 
specimens).

4. Discussion

Research conducted on Poecilia species primarily 
involves aquaculture. There are few studies designed 
to determine population characteristics in the natural 
environment. Most of them report only length–weight 
relationships (Table 4). There are very few studies that 
report all population characteristics of species. In this 
respect, very few studies addressed P. latipinna (Table 
4). There are only one or two studies from the USA 
and Mexico, where the species has natural distribution 
areas, and two studies from countries where it has 
been introduced for aquarium trade or mosquito 
control.

In this study, the age of P. latipinna from Wadi 
Al-Bahayes (Oman) ranged from 1 to 4 years. The age 
range of small fish species is limited (Nikolsky 1980). 
Nevertheless, the age range of the studied population 
is wide. Nikolsky (1980) suggested that the wide 

a)

b)

Figure 4
L∞ value according to the von Bertalanffy growth 
equation (a – males, b – females)

Figure 5
Total length–weight relationships (females, males and all specimens) of P. latipinna from Oman
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range of age distribution in a population should be 
considered as an indication of sufficient food resources 
in the aquatic environment. A reduction in the number 
of individuals from old age groups in the population 
will result in an increase in the number of individuals 
from young age groups, reducing competition 
for food. Individuals from age group I account for 
49.19% of the population, which is almost half of the 
population. Fish in the 4.203–5.204 cm length groups 
account for 56.45% of the population. These length 
groups also include individuals from age groups I and 
II. 

The sex ratio of females to males of P. latipinna 
from Wadi Al-Bahayes (Oman) is 0.59:1.00 (χ2, p < 0.05). 
It is different from the ratios of 1.00:1.00 or 1.00:3.00 
reported by Nikolsky (1980). According to Nikolsky 
(1980), the sex ratio varies considerably from species to 
species, but in the majority of species it is close to one. 
The fact that the M:F ratio was outside the expected 
ratio in our study is probably due to the sampling 
method. Due to the short sampling time, it can be 
concluded that it is not a selective method. To confirm 
the sex ratio, samples should be collected from 
different areas of the wadi. In this study, sampling was 
restricted to one area. The M:F ratio in our study was 
found to be consistent with other studies on P.latipinna 
and Poecilia species (Table 4). Females were almost 
50% more abundant than males. This is consistent with 
what has been found for wild populations by e.g. Rodd 
& Reznick (1997), who also observed that females were 
frequently more abundant than males. Petersson et al. 
(2004), who studied wild populations, found that the 
sex ratio was a dynamic feature varying in time and 
space (Garcia et al. 2008). 

Differences in the growth parameters may be due 
to ecological differences between the study areas, 
water temperature, water quality and the amount 
of nutrients in the environment (Atar & Mete 2009). 
Differences between the observed and expected total 
lengths were statistically not significant (t test, p > 0.05) 
for P. latipinna. The population reaches 11.46 cm (L∞) 
for males and 14.51 cm (L∞) for females at the age of 
approximately 40 years and 60 years, respectively. 
The average growth performance (Ø', phi prime) 
was calculated as 1.22 for males and 1.18 for females. 
There are no studies with the von Bertalanffy growth 
equation for P. latipinna, which is the subject of our 
study. There are studies on P. reticulata and P. velifera 
(Table 4). The differences in L∞ values across the 
studies suggest that it may vary depending on species, 
environment, feeding and season. 

Length–weight relationship parameters are 
important parameters for management and proper 
exploitation of fish populations (Dutta et al. 2012). 

The exponent b in the length–weight relationship 
in the present study varies between 2 and 4, 
but often reaches a value close to 3; a value of 3 
indicates isometric growth and values other than 3 
indicate allometric growth (Tesch 1971). According 
to Le Cren (1951), the b value in the length–weight 
relationship also varies with season, depending on 
the development of gonads in fish. The exponent of 
the total length–weight relationship is b  =  2.7889 for 
all specimens of P. latipinna, with males (b  =  2.5907) 
showing positive allometric growth and females 
(b  =  3.0398) showing isometric growth. Typically, a 
narrower length range and reduced abundance of 
smaller fish can result in a higher b value because 
small and juvenile fish tend to have a more “pumpkin” 
body shape and become more fusiform with age 
(Froese 2006). In studies involving both P. latipinna and 
other Poecilia species, positive allometric growth was 
generally observed (Table 4). The overall regression 
coefficient of the length–weight relationship for all 
samples is R2 = 0.9212. The value of the regression 
coefficient R2 is generally similar to other studies. The 
differences may also vary with sample homogeneity, 
season and environment (Table 4). 

Among the methods of introducing alien species 
is the aquarium trade, which turns out to be the 
main route of introduction (Nunes et al. 2015). In 
Wadi Al-Bahayes, where the fish specimens were 
collected, there are aquarium shops that trade in any 
freshwater fish species. There are two possibilities 
for the presence of sailfin mollies in the inland waters 
of Oman. The first high-probability possibility is that 
molly fish may have been released in the area by an 
ornamental fish hobbyist. The second low-probability 
possibility is that they may have come from samples 
of mixed fish from neighboring countries to control 
malaria-carrying mosquitoes.

In general, poeciliids are affected by salinity 
(Meffe & Snelson 1989; Martin et al. 2009). Sailfin 
molly populations in the brackish water system of 
Wadi Al-Bahayes adapted well to changes in salinity 
in the environment. Due to the brackish aquatic 
environment, lentic conditions and the ground 
covered with muddy vegetation, Wadi Al-Bahayes 
provides a very suitable habitat for the sailfin molly to 
establish a population.

P. latipinna has adapted quite well and established 
a growing population in this environment. A single 
female can easily colonize a new area as she carries 
sperm and gives birth to live young. Because sailfin 
mollies easily adapt and thrive, they may have a 
negative effect on A. stoliczkanus and C. arabicus, both 
of which are endemic species with whom they share 
the same habitat. Therefore, further spread of the alien 
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species P. latipinna in Wadi Al-Bahayes, one of the two 
localities in Oman, should be prevented. Aquarium 
fish trading places around Wadi Al-Bahayes should 
be controlled. Consequently, monitoring of this alien 
species is highly recommended.
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