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ABSTRACT 
This research examines sex differentiation in Polynemus melanochir through morphometric analyses 

conducted across two sites in the Mekong Delta: Cai Rang and Long Phu. Over ten months, 520 samples 

were analyzed for standard length, head length, and body height metrics. Findings indicated that males 

generally maintain positive or stable relationships between total length and body measurements, while 

females often exhibit negative growth trends. Seasonal and locational effects were also noted, with the wet 

season favoring growth. These non-invasive morphometric techniques offer a practical approach to sex 

differentiation, aiding conservation efforts and enhancing understanding of Polynemus melanochir biology 

in varying environmental contexts. 

1. Introduction: 

Polynemus melanochir is one species of the Polynemidae family that is of commercial importance in 

the Mekong Delta. The Polynemidae family has nine genera with 42 species [1]. According to 

Rainboth [2], the Polynemidae family has two freshwater genera, Eleuthronema (2 species) and 

Polynemus (4 species). In Vietnam, the threadfin family Polynemidae belongs to Perciformes, and the 

genus Polynemus has seven species [3]. In the Mekong Delta, according to Mai et al. [4], the genus 

Polynemus has two species, Polynemus melanochir and Polynemus dubius. They are primarily 

distributed in brackish and saline waters of tropical and subtropical regions [5], typically concentrated 

in estuaries and mainly living in freshwater as bottom-dwelling species, primarily inhabiting muddy 

or sandy-muddy bottoms, and adapting well to environmental conditions, with suitable temperatures 

ranging from 30°N to 30°S [6]. 

To 2024, several studies on Polynemus melanochir have been carried out, typical publications by 

Motomura and colleagues, which discussed the distribution, feeding habits, and migratory behavior of 

this species, but only briefly [1; 7; 8]. Mustafa et al. [9] provided some biometric indices and 

population parameters of three polynemid fish species from the Batang Lassa Estuary in East Malaysia, 

including Polynemus melanochir. Vu et al. [10] also published the migratory behavior of several fish 

species (including Polynemus melanochir) in the Mekong Delta. Research on the gene pool of this fish 

population in the Mekong Delta was conducted by the group of Dang et al. [11]. 

The fish sex ratio is affected by several variables, including salinity and habitat temperature, according 

to Vu [12]. This ratio also varies by species, according to Tran et al. [13], depending on their 

developmental stage and reproductive habits. Fish sex discrimination is a significant topic in the 

biology and ecology of fish. In the Periophthalmodon septemradiatus species, males will have more 

colorful and longer dorsal fins than females, making it simple to discern between the sexes based on 

exterior morphological color [14]. However, the secondary genital spine characteristics of several 

species of the Bagridae family, including the striped pincer Mystus mysticetus [15], are used to 

determine the animal’s sex. Females have pink, oval-shaped missing genitals, while males have long 

genitalia and pointed genital spines that are darker red than females. However, the genital spines of 

this fish are tiny, so it is difficult to see with the naked eye. Therefore, this study aimed to provide a 

new way of sex determination in this fish without killing fish by measuring and determining the 

relationship of morphological features between them. In the world and Vietnam, there have been 
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several studies to implement this method in many different fish species, such as Zacco koreanus [16], 

Heterotis niloticus [17], Glossogobius sparsipapillus [18], Glossogobius giuris [19], Ellochelon 

vaigiensis [20], Mystus mysticetus [21], and Caragobius urolepis [22]. These studies show that this 

method can be applied to determine the sex of Polynemus melanochir. Limiting the killing of fish 

when conducting research contributes to better protection of this fish species. Besides, this study 

supports the validity of this method for determining sex and lays the groundwork for future 

investigations into the biology of this fish. 

2. Materials And Methods: 

Sample collection and analysis 

During a period of 10 months from January to October 2024, 520 samples (250 females and 270 males) 

of Polynemus melanochir fish were collected periodically once a month at two sites, including Cai 

Rang - Can Tho (CRCT) and Long Phu - Soc Trang (LPST) (Figure 1). 

 
Figure 1. Map of sampling sites (●: Sampling sites; 1: Cai Rang - Can Tho; 2: Long Phu - Soc 

Trang; this figure was modified from Dinh [23]) 

Fish samples were collected continuously for 48 hours using fishermen’s 1.5 cm trawl nets. Individuals 

were randomly collected with various sizes. Before being transported to the Animal Laboratory, 

Department of Biology Teacher Education, Can Tho University, the samples were stored in a 4% 

formalin solution. Then, fish samples were identified based on the description of Tran et al. (2013). 

The morphometric features include total length (TL), standard length (SL), eye diameter (ED), eye 

distance (DE), body height (BH), head length (HL), and mouth diameter (MD) (Figure 2). 

 
Figure 2. Measuring parameters of Polynemus melanochir (TL: total length; SL: standard 

length; ED: eye diameter; DE: eye distance; BH: body height; HL: head length; Source: 

Nguyen & Dinh [24]). 
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Statistical analysis 

According to Minos et al. [25], the relationship between total length (TL) and other measurement 

parameters of fish was determined based on the formula Y=a x TLb. Y was the morphological size 

(SL, ED, DE, BH, HL, and MD), and a and b were the regression coefficients (a was the intercept, and 

b was the slope). Morphological variables were classified into positive growth (A+) if b >1, negative 

growth (A-) if b <1, and isometry (I) if b 1. This test also confirmed if b varied by sex, season, and 

sampling location. The data in this study were analyzed using SPSS v21 with a significance level of 

5%. 

3. Results And Discussion: 

With females, most indicators such as SL(standard length), ED(eye diameter), DE, BH, HL(head 

length), and MD have b values ranging from 0.28 to 0.50. All indicators showed a negative growth 

pattern (A-), meaning they grew slower than TL. For example, SL had a highly negative ts value (-

7.97), suggesting a significant decline in standard length as TL increases (Table 1). This result may be 

due to physiological and structural differences, where female bodies showed a trend of decreasing 

indicator values as TL increases, possibly because of inherent biological constraints. 

With males, indicators such as SL had b values around 1.00, indicating a strong relationship between 

standard length and TL in males. Some indicators like BH (body height) and HL (head length) exhibit 

positive (A+) or isometry (I) growth patterns, with values greater than one and P < 0.05, meaning these 

indicators increase as TL increases (Table 1). The stability in male indicators compared to females 

may be due to differences in body structure, as male bodies display a more synchronous increase in 

indicators like standard length and head length as TL rises. 

General pattern by gender. Males showed a strong positive relationship between TL and indicators 

like SL, HL, and BH, while females tend to see a decline in indicators as TL increases. The data reveal 

marked differences in morphometric growth between male and female Polynemus melanochir. Males 

exhibited stable or positive growth relationships with total length in traits such as standard length and 

body height, consistent with observed patterns in other species like Ellochelon vaigiensis [20], where 

males tend to support traits suited to reproductive roles and competitive behaviors. Females, in 

contrast, often displayed decreasing trait values with increasing total length, reflecting potentially 

different adaptive pressures that prioritize energy allocation for reproductive output. 

Table 1. Regression relationship of the total length (TL) to standard lengths (SL), eye diameter 

(ED), eye distance (DE), body height (BH), head length (HL), and mouth diameter (MD) of 

Polynemus melanochir regarding sex 

Index b SE a SE n Growth pattern ts P 

Female        

SL 0.41 0.03 4.46 0.43 250 A- -17.97 0.00 

ED 0.40 0.05 4.18 0.62 250 A- -11.76 0.00 

DE 0.28 0.09 1.60 0.41 250 A- -8.17 0.00 

BH 0.38 0.09 3.33 0.89 250 A- -6.75 0.00 

HL 0.50 0.09 6.34 1.71 250 A- -5.38 0.00 

MD 0.36 0.14 11.03 4.54 250 A- -4.53 0.00 

Male        

SL 1.00 0.03 0.80 0.06 270 I -0.15 0.88 

ED 1.04 0.05 0.64 0.09 270 I 0.86 0.39 

DE 1.19 0.14 0.12 0.05 270 I 1.37 0.17 

BH 1.64 0.17 0.10 0.05 270 A+ 3.84 0.00 

HL 1.19 0.05 0.85 0.12 270 A+ 4.00 0.00 

MD 0.73 0.12 3.35 1.16 270 A- -2.21 0.03 

 



3821 | P a g 

e 

The Use of Morphological Measurement Relationships on Sex Differentiation for Polynemus 

melanochir in Cai Rang - Can Tho and Long Phu - Soc Trang 

SEEJPH Volume XXVI, S2, 2025, ISSN: 2197-5248; Posted:03-02-2025  

 

Furthermore, the analysis of the relationship between seasonal morphology indicators (dry season and 

wet season) showed that Polynemus melanochir had significant differences, as shown in Table 2. 

In the dry season, most indicators had b values below 0.50, indicating that in the dry season, indicators 

showed a minimal increase as TL changes. All indicators exhibited a negative growth pattern (A-) with 

negative ts values and P < 0.05, indicating a negative relationship where indicators decrease as TL 

increases. For example, SL sharply decreases in the dry season with ts = -18.48, indicating that the 

conditions might negatively impact body growth. This could be due to less favorable environmental 

conditions (such as limited food and water), which lead to reduced body size or hindered growth as 

TL increases. 

In the wet season, indicators like SL, ED, BH, and HL had higher b values (greater than 1), indicating 

a strong positive relationship with TL. These indicators showed a positive (A+) or stable (I) growth 

pattern, suggesting that under wet season conditions, indicators increase or remain stable as TL rises. 

This could be because favorable wet season conditions (abundant food resources) support the growth 

of indicators as TL increases. 

General pattern by season: During the wet season, indicators tend to increase significantly and 

positively as TL changes, highlighting the importance of seasonal factors on body growth. Seasonal 

change also influenced these morphometric patterns. During the dry season, most growth indicators 

showed a negative trend, possibly due to limited resources, whereas in the wet season, fish displayed 

increased values, particularly in head length and body height. This growth contrast across seasons 

aligns with studies on species such as Glossogobius sparsipapillus [26; 27], which also experience 

enhanced growth in more resource-abundant conditions. 

Table 2. Regression relationship of the total length (TL) to standard lengths (SL), eye diameter 

(ED), eye distance (DE), body height (BH), head length (HL), and mouth diameter (MD) of 

Polynemus melanochir regarding season 

Index b SE a SE n Growth pattern ts P 

Dry season 

SL 0.39 0.03 4.68 0.45 331 A- -18.48 0.00 

ED 0.42 0.06 3.97 0.66 331 A- -10.25 0.00 

DE 0.29 0.11 1.76 0.55 331 A- -6.57 0.00 

BH 0.40 0.13 3.61 1.38 331 A- -4.55 0.00 

HL 0.50 0.08 6.44 1.57 331 A- -5.96 0.00 

MD 0.35 0.15 10.25 4.37 331 A- -4.42 0.00 

Wet season 

SL 1.02 0.01 0.74 0.02 189 A+ 3.29 0.00 

ED 1.01 0.01 0.70 0.03 189 I 1.00 0.32 

DE 0.85 0.06 0.25 0.04 189 A- -2.76 0.01 

BH 1.31 0.06 0.21 0.04 189 A+ 4.80 0.00 

HL 1.14 0.04 0.95 0.12 189 A+ 3.27 0.00 

MD 0.91 0.04 2.29 0.24 189 A- -2.49 0.01 

The regression relationship of morphological values varied not only by sex and season but also by 

sampling site (Table 3). The analysis of morphological parameters in the Cai Rang, Can Tho area 

showed that indicators such as SL and ED had b values close to 1, indicating a stable relationship 

between these indicators and TL. Other indicators like DE and BH showed a negative growth pattern 

(A-) with low correlation coefficients, suggesting that these indicators decrease slightly as TL 

increases. This may be due to the environmental conditions in Cai Rang, which support stable growth 

in key indicators, though some indicators may be slightly impacted by local ecology. In addition, at 

Long Phu, Soc Trang, All indicators had b values below 0.52, reflecting a weak relationship between 

indicators and TL at this site. All indicators display a negative growth pattern (A-) and a substantial 
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decrease as TL rises, as SL with ts = -19.10 showed a significant reduction as TL increases. This could 

be attributed to less favorable environmental conditions in Long Phu, leading to a more pronounced 

indicator decrease as TL grows. 

Table 3 Regression relationship of the total length (TL) to standard lengths (SL), eye diameter 

(ED), eye distance (DE), body height (BH), head length (HL), and mouth diameter (MD) of 

Polynemus melanochir regarding sampling sites 

Index b SE a SE n Growth pattern ts P 

Cai Rang, Can Tho 

SL 1.02 0.04 0.73 0.08 215 I 0.65 0.52 

ED 0.96 0.07 0.81 0.18 215 I -0.49 0.62 

DE 0.09 0.22 3.26 2.09 215 A- -4.19 0.00 

BH 0.47 0.24 3.36 2.36 215 A- -2.22 0.03 

HL 0.92 0.05 1.96 0.28 215 I -1.55 0.12 

MD 1.23 0.19 0.73 0.40 215 I 1.20 0.23 

Long Phu, Soc Trang 

SL 0.43 0.03 4.04 0.35 305 A- -19.10 0.00 

ED 0.44 0.05 3.56 0.47 305 A- -12.26 0.00 

DE 0.51 0.05 0.74 0.11 305 A- -9.61 0.00 

BH 0.49 0.06 2.16 0.36 305 A- -8.84 0.00 

HL 0.52 0.09 5.53 1.34 305 A- -5.67 0.00 

MD 0.47 0.11 8.06 2.61 305 A- -4.63 0.00 

General pattern by sampling sites: In Cai Rang, key indicators tend to maintain a more stable 

relationship with TL, while in Long Phu, indicators showed a marked decrease as TL increases, 

possibly due to environmental and ecological factors unique to each site. Comparisons of sites further 

illustrated environmental impact, with fish in Cai Rang maintaining stable trait relationships while 

those in Long Phu exhibited reduced growth, potentially reflecting differences in habitat quality or 

resource availability. This geographic influence was similar to Heterotis niloticus patterns, suggesting 

habitat variability as a critical factor affecting morphometrics in the Mekong Delta. These findings 

confirm the applicability of morphometric measurements for non-lethal sex identification, supporting 

efforts in species conservation and sustainable management. 

4. Conclusion 

The results of the analysis of morphological parameters of Polynemus melanochir played a role in sex 

determination. By gender, males tend to maintain or increase indicator values as TL rises, whereas 

females generally show decreased indicators, highlighting physiological differences. By season, the 

wet season promotes a more positive and significant increase in indicators compared to the dry season, 

reflecting seasonal environmental impacts on growth. By sampling sites, key indicators remain more 

stable in Cai Rang, Can Tho, whereas in Long Phu, Soc Trang, they showed a notable decrease with 

TL growth, likely due to local environmental conditions. These results indicate that the growth of body 

indicators is highly influenced by gender, seasonal conditions, and sites, showing a complex 

relationship between TL and other biological indicators. 
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