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A B S T R A C T

Knowledge of reproductive biology forms the basis for assessing population dynamics and developing sustainable 
exploitation strategies. Although the talang queenfish (Scomberoides commersonnianus) holds substantial com
mercial value, data from Indian waters are limited. This study analysed 723 specimens collected from Mangaluru 
and Malpe landing sites along the Karnataka coast during January 2020 to December 2024 to evaluate repro
ductive parameters. The sex ratio of 1:0.96 (male: female) indicated no significant difference between sexes. The 
length at which 50% of individuals reached sexual maturity (Lm50) was estimated at 48.3 cm for females and 
45.8 cm for males. Fluctuations in GSI values, coupled with the occurrence of various maturity stages throughout 
the year, reveal that the species spawns year-round with two distinct spawning peaks, a major one during 
April–May and a minor peak in November–December. Individual females produced between 112,479 and 
1,585,944 oocytes per spawning, corresponding to sizes of 56.1 cm and 92.6 cm, respectively, with a mean 
fecundity of 657,720 ± 115,884. Relative batch fecundity varied from 100 to 311 eggs g− 1 (mean: 218 ± 15 
eggs g− 1). As the first comprehensive report from Indian waters, the study delivers critical insights for guiding 
conservation and sustainable exploitation of this commercially significant species.

Introduction

Queenfishes of the family Carangidae are tropical pelagic fishes 
belonging to the single genus Scomberoides. The genus traditionally 
comprised four recognized species: Scomberoides commersonnianus 
(talang or giant queenfish), Scomberoides tala (barred queenfish), 
Scomberoides tol (needle-scaled queenfish), and Scomberoides lysan 
(lesser queenfish). More recently, an additional species, Scomberoides 
pelagicus (deep-bodied queenfish), was described from Indian waters 
(Abdussamad et al., 2022), thereby increasing the known diversity of the 
genus. Queenfishes are widely distributed throughout the Indo-Pacific 
region, ranging from eastern Africa and the Red Sea to Southeast Asia, 
northern Australia, and the western Pacific Ocean (Riede, 2004; Griffiths 
& Fry, 2005).

Queenfishes represent a valuable pelagic fishery in India, with an 
estimated annual production of 140,000 tonnes, constituting 4.1% of the 
nation’s marine fish landings. Located on the southeastern Arabian Sea, 
Karnataka has a 320 km coastline and an extensive continental shelf of 
about 25,000 km2, making it the second-largest contributor to India’s 
marine fish production with around 600,000 million tonnes (FRAEED, 
CMFRI, 2024). Queenfishes accounted for 1.03% of the state’s marine 
landings and are mainly harvested using hook and lines operated from 
mechanized trawlers and drift gillnets.

This species is an important component of coastal and offshore 
fisheries, owing to its wide distribution, fast growth, and high market 
demand. Significant population decline of this species has neither been 
reported nor suspected (Smith-Vaniz & Williams, 2016). This pelagic 
species is a voracious predator that consumes a wide array of prey 
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dominated largely by teleosts (Qamar et al., 2018).
Globally, studies have focused mainly on fishery, distribution 

(James, 1964; Pillai et al., 1987), length-weight relationships (Mbaru 
et al., 2010; Masoomizadeh et al., 2018; Azam & Naeem, 2021), stock 
assessment (Taghavi Motlagh et al., 2005; Panhwar et al., 2014; Ali 
et al., 2024; Barua et al., 2024; Majeed, 2025), feeding ecology 
(Maasoumizadeh et al., 2014; Qamar et al., 2018), and proximate 
composition (Sutharshiny & Sivashanthini, 2011; Azam & Naeem, 2021) 
with reproductive studies restricted to northern regions of Australia 
(Griffiths & Fry, 2005) and Pakistan (Qamar et al., 2020). Knowledge of 
reproductive characteristics, such as maturity size, spawning timing, 
and reproductive output, is crucial for assessing population trends and 
promoting sustainable fisheries and aquaculture practices (Shalloof & 
Salama, 2008; Gomez-Marquez et al., 2003). In this context, the present 
study aimed to investigate the reproductive biology of 
S. commersonnianus along the southeastern Arabian Sea off Karnataka, 
India. Specifically, the study examined sex ratio, gonadosomatic index 
(GSI), maturity stages, length at first maturity, and spawning season
ality. By providing the first detailed account of the reproductive dy
namics of this species from the region, the study establishes important 
baseline information that contributes to a better understanding of its 
population structure and supports the development of science-based 
management measures for the sustainable exploitation and conserva
tion of the species.

Materials and methods

Data and sample collection

The quantities of S. commersonnianus landed along the Karnataka 
coast by commercial fishing vessels operating in the Exclusive Economic 
Zone of the southwest coast of India during 2020–2024 were obtained 
from the databank of the National Marine Fishery Data Centre, 
ICAR–Central Marine Fisheries Research Institute, Kochi. A total of 723 
specimens were collected between January 2020 and December 2024. 
Samples were collected fortnightly from the landings throughout the 
study period at two major fishing harbours of Karnataka—Mangaluru 
Fishing Harbour (12.853◦N; 74.833◦E) and Malpe Fishing Harbour 
(13.347◦N; 74.701◦E)—situated along the southwest coast of India 
(Fig. 1). These two landing centres together account for more than 85% 
of the total marine fish landings of the state. Specimens were collected 
periodically from the major fishing gears commonly operated in the 

region, including hook and lines operated from the mechanized 
trawlers, and drift gillnets. No collections were made during the 
monsoon period, when a fishing ban on mechanized fishing vessels was 
imposed from 1 June to 31 July. The collected specimens were preserved 
in thermally insulated containers with ice and transported to the labo
ratory for further examination.

Laboratory analysis

Length-weight relationship
In the laboratory, the fork length (FL) of each specimen was 

measured using a flexible measuring tape with an accuracy of 0.1 cm, 
and the body weight was determined using a digital balance with an 
accuracy of 0.1 g, The length–weight relationship was estimated 
following the method described by Le Cren (1951) using the equation W 

Fig. 1. Map showing the operational area of mechanized crafts and sampling locations for Scombroides commersonnianus.

Table 1 
Macroscopic characteristics of gonadal development stages used to classify the 
reproductive status of Scomberoides commersonnianus.

Stage Ovary characteristics Testis characteristics

Immature Ovaries are very small, thin and 
transparent. They occupy only 
a small part of the body cavity 
and eggs cannot be seen with 
the naked eye.

Testes are small, thin and 
transparent. They occupy little 
space in the body cavity and no 
milt is present.

Developing Ovaries increase in size and 
become slightly opaque. Early 
developing eggs start forming 
but are not fully developed.

Testes enlarge and become 
whitish. Sperm cells start 
developing but milt cannot be 
released.

Spawning 
capable

Ovaries are large and well 
developed, occupying a major 
part of the body cavity. Eggs 
are clearly visible and may be 
released with gentle pressure in 
some individuals.

Testes are large, firm and milky 
white. Milt is present and can 
usually be released with gentle 
pressure.

Regressing Ovaries become loose and 
smaller after spawning. A few 
remaining eggs and post- 
spawning structures may still 
be present

Testes decrease in size and 
become softer. Some residual 
milt may remain but 
reproductive activity declines.

Regenerating Ovaries are small to medium in 
size and contain mainly early- 
stage eggs as they recover for 
the next cycle.

Testes are small and pale. They 
remain inactive while 
preparing for the next 
reproductive cycle.
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= aFLb, where W represents total body mass in g., FL is the fork length in 
cm, a is the coefficient associated with body mass and b is an exponent 
signifying allometric growth. Differences in length–weight relationships 
between males and females were tested using analysis of covariance 
(ANCOVA) following the procedure outlined by Snedecor and Cochran 
(1967).

Maturity stages and sex ratio
Each specimen was dissected through a ventral incision, and the 

gonads were carefully removed, blotted dry, and weighed to the nearest 
0.01 g. The maturity stage of each specimen was determined through 
visual examination of the gonads based on their colour, size, weight, 
vascularization, and the extent of their occupation within the abdominal 
cavity. Based on these characteristics, the gonads were classified into 
five maturity stages—immature, developing, capable of spawning, 
regressing, and regenerating —as per the criteria described by Brown- 
Peterson et al. (2011), Villegas-Hernandez et al., (2014) and Rajesh 
et al. (2020). The key maturity characteristics used for the identification 
of various stages are described in Table 1. Whenever the maturity stage 
was difficult to determine, the gonads were examined microscopically to 
accurately differentiate the stages.

The sex ratio (male:female) was tested against the expected 1:1 ratio 
using Peterson’s Chi-square goodness-of-fit test with Yates’ correction, 
and the level of significance was set at 5% (Zar, 1996).

Length at 50% maturity (Lm50)
The length at first maturity (L50) was estimated using the logistic 

model described by King (2007). The proportion of mature individuals 
in each length class was fitted to a logistic function: 

P = 1/(1+ exp(− r × (L) − Lm))

where P denotes the proportion of mature individuals in a given length 
class, L is the fork length, Lm represents the length at which 50% of the 
individuals are mature, and r is the slope parameter of the logistic curve. 
The parameters of the logistic model were estimated using a non-linear 
regression solver based on the ratio of mature to immature individuals in 
each length class, following the approach of Huges and Stewart (2006).

Gonadosomatic index

The GSI of each specimen was determined by dividing the weight of 
the gonads by the eviscerated body weight and multiplying by 100 to 
express it as a percentage. Spawning periodicity was inferred from peaks 
in mean GSI values and the predominance of individuals in the 
spawning-capable stage across maturity phases. Monthly variations in 
the GSI were assessed using Kruskal-Walli’s test, followed by Duncan’s 
multiple range test when significant differences were detected.

Condition factor (K)

The condition factor (K) of S. commersonnianus was estimated to 
assess the relative well-being and physiological condition of the fish 
(Froese, 2006): 

K = W/FL3 × 100 

where, K is the condition factor, W is the total body weight of the fish 
(g), and FL is the fork length of the fish (cm).

The condition factor was calculated for each individual specimen 
and the monthly mean values were determined to examine seasonal 
variations in relation to reproductive activity and gonadal development.

Estimation of fecundity

Batch fecundity was determined for 17 ripe ovaries using a gravi
metric method combined with image analysis as mentioned by Murua 

et al. (2003). Oocyte concentration was determined by weighing 3–5 
subsamples from different regions of each ovarian lobe to the nearest 
0.001 g, spreading them evenly, and counting and measuring the oo
cytes using a calibrated grid. Total fecundity was then estimated by 
scaling the egg count in each subsample according to its corresponding 
gonad subsample weight. The relationship between fecundity and fish 
length, body weight, and gonad weight was analyzed following the 
approach described by Zupa et al. (2013).

Results

Sex ratio and size composition

A total of 723 specimens of talang queenfish were examined, of 
which 369 (51.04%) were males and 354 (48.96%) females, resulting in 
an overall sex ratio of 1:0.96 (male: female). The annual sex ratio did not 
show a significant deviation from parity (p < 0.05). Monthly analysis 
also indicated that the sex ratio remained close to unity during most 
months. However, in September, females were relatively more abun
dant, resulting in a male-to-female ratio of 1:1.48 (Table 2). Sex ratio 
across size classes showed that only the 25–30 cm FL class exhibited a 
significant deviation from the expected 1:1 ratio (p < 0.05), with males 
dominating this size group. In all other length classes, the observed sex 
ratios did not differ significantly from parity (Table 3).

The FL of the specimens ranged from 22.6 to 113 cm. Male talang 
queenfish ranged in length from 22.6 to 110 cm (mean FL: 39.4 ± 0.68 
cm S.E.) and had body weights between 72.0 g and 8750 g (mean 
weight: 586.9 ± 46.88 g S.E.). Females measured between 22.0 and 113 
cm (mean FL: 39.5 ± 0.69 cm S.E.) and had body weights ranging from 

Table 2 
Monthly sex ratio of talang queenfish, Scomberoides commersonnianus in south
eastern Arabian Sea during 2020–2024.

Months Sex ratio (Male: Female) Chi square (χ2) value

Jan 1.03 0.0001
Feb 0.85 0.0419
Mar 0.60 0.5625
Apr 1.09 0.0005
May 0.79 0.2215
Aug 1.35 0.4408
Sep 1.48 2.1346*
Oct 1.03 0.0002
Nov 0.77 0.6999
Dec 0.83 0.2143

* Differ significantly at p < 0.05.

Table 3 
Size based sex ratio of talang queenfish, Scomberoides commersonnianus in 
southeastern Arabian Sea during 2020–2024.

Length class (cm) Sex ratio (Male: Female) Chi square (χ2) value

20–25 1.20 0.09
25–30 0.57 6.37*
30–35 1.19 1.10
35–40 1.27 2.24
40–45 0.98 0.01
45–50 1.44 2.91
50–55 0.73 0.95
55–60 0.72 0.81
60–65 0.78 0.25
65–70 2.0 0.33
70–75 2.0 0.67
75–80 1.00 0.01
80–85 1.00 0.33
85–90 1.00 0.67
90–95 3.00 1.00

** Length classes 95–100 to 110–115 cm were excluded from the Chi-square 
analysis because individuals of one sex were absent in these classes.

* Differ significantly at p < 0.05.
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61.0 g to 8711 g (mean weight: 578.7 ± 44.12 g S.E.). Independent t-test 
results indicated no significant difference (p > 0.01) in the mean FL or 
body weight between males and females. Size-frequency analysis 
showed that individuals belonging to the 30–50 cm size class dominated 
the landings, with the 30–40 cm length group being the most abundant 
in both sexes (Fig. 2).

Length-weight relationship

The length–weight relationships of talang queenfish for males, fe
males, and combined sexes are presented in Fig. 3. 

Male: W = 0.0114 L2.87 (r2 = 0.993, n = 369).

Female: W = 0.014 L2.81 (r2 = 0.992, n = 354).
Sex combined: W = 0.0126 L2.84 (r2 = 0.993, n = 723).

The estimated growth coefficient (b) values for males, females, and 
combined sexes were all less than 3, indicating a deviation from iso
metric growth.

Length at first maturity (Lm50)

The length at first maturity (Lm50) of talang queenfish was esti
mated at 48.3 cm for females (Fig. 4a) and 45.8 cm for males (Fig. 4b), 
indicating that males attain maturity earlier than females.

Gonadosomatic index

The mean GSI of females ranged from 0.51 to 1.61 during the study 
period, with pronounced peaks in May (1.61 ± 0.16), April (1.12 ±
0.18), November (1.05 ± 0.08) and December (0.79 ± 0.07) (Fig. 5a). 
The average GSI levels during April–May and November were signifi
cantly higher (p ≤ 0.05) than during the rest of the year.

The average GSI of males ranged from 0.23 to 0.70, with maximum 
values recorded in April (0.70 ± 0.04) and May (0.69 ± 0.05). Moderate 
values were also observed in October (0.60 ± 0.05) and November (0.53 
± 0.04) (Fig. 5a).

Maturity stages

Higher proportion of spawning-capable females (49–58%) were 
recorded in the months of April–May and November–December 
(20.28%), indicating the occurrence of two distinct spawning peaks in a 
year (Fig. 6a). However, the continuous presence of individuals in 
spawning-capable, regressing, and regenerating phases noticed 
throughout the year that indicated the reproductive activity occurs year- 
round with varying intensity.

Macroscopic examination of testes revealed the occurrence of 

Fig. 2. Fork Length (FL) frequency histograms of Scomberoides commersonnia
nus observed in the fishery during 2020–2024.

Fig. 3. Length-weight relationship in talang queenfish, Scomberoides commersonnianus along the coastal waters of Karnataka during 2020–2024.
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individuals with ripe testes throughout the year in varying proportions. 
The proportion of spawning-capable males was highest in April (51%) 
and May (49%), with secondary peaks in November (27%) and January 
(28%) (Fig. 6b).

Condition factor (K)

The mean condition factor ranged from 0.85 to 1.25, with maximum 
values recorded in April for females and from 0.7 to 1.05 with maximum 
values recorded in March for males. The seasonal variation in the con
dition factor (K) showed a pattern similar to that of the GSI (Fig. 5a and 
b).

Fecundity, and its correlation with fork length and body mass

Fecundity assessment is a key parameter for evaluating the repro
ductive potential of fish populations. Seventeen mature ovaries were 
selected for estimating batch fecundity. Oocyte counts ranged from 
112,479 in a specimen measuring 56.1 cm to 1,585,944 in an individual 
of 92.6 cm. The average batch fecundity was estimated at 657,720 ±
115,884 (mean ± S.E.) eggs per female. Relative batch fecundity 

(number of eggs per g of gutted body weight) varied between 100 and 
311 eggs g− 1, with an average of 218 ± 15 eggs g− 1. Fecundity showed a 
strong positive relationship with fish length (r2 = 0.97) and also 
increased with body mass (r2 = 0.93) (Fig. 7).

Discussion

The overall sex ratio of talang queenfish across months in the present 
study (1:0.96) indicates a nearly balanced distribution of males and 
females in the population. The analysis of sex ratio across length classes 
also indicated that males and females were present throughout most of 
the size range, with only minor variations among size classes. The 
overall sex ratio did not deviate significantly from the expected 1:1 
proportion, suggesting a balanced representation of both sexes in the 
population. Such balanced sex ratios are generally considered advan
tageous for maintaining reproductive output and sustaining fish pop
ulations (King, 2007). A similar non-significant deviation from parity 
has been reported from northern Australian waters (Griffiths & Fry, 
2005), whereas a strong male dominance was observed along the 
Pakistan coast (Qamar et al., 2020). Such regional differences in sex 
ratios may be influenced by variations in spatial distribution, 

Fig. 4. Length at maturity (Lm50) of (a) female and (b) male talang queenfish, Scomberoides commersonnianus.
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behavioural patterns, environmental conditions, and seasonal repro
ductive migrations (De Sylva, 1973; Morato et al., 2003; Imam et al., 
2012; Visconti et al., 2020; Palla & Sotto, 2021). The higher proportion 
of females observed in September could be related to seasonal aggre
gation associated with reproductive activity.

The size range recorded in the present study (22.6–113 cm FL) was 
slightly lower than the maximum sizes reported from the western Indian 
Ocean, Pakistan, and Bangladesh, but higher than those reported from 
several other regions (Table 4). Such variations may reflect differences 
in environmental conditions, productivity, and fishing pressure. The 
absence of significant differences in mean length and weight between 
males and females suggests similar growth patterns in both sexes. The 
dominance of the 30–50 cm size group, particularly the 30–40 cm class, 
indicates that the fishery mainly exploits intermediate-sized individuals, 
which may be influenced by gear selectivity and fishing practices.

Investigations on length–weight relationships are important in fish
eries science as they provide information on growth characteristics, age 
estimation, stock dynamics, and the influence of environmental and 
climatic variations (Kolher et al., 1995; Froese, 2006). In the present 

study, the length–weight relationship of S. commersonnianus showed 
negative allometric growth (b < 3), indicating that length increases 
proportionately more than body weight. Similar growth trends have 
been reported from different geographical regions (Griffiths & Fry, 
2005; Taghavi Motlagh et al., 2005; Panhwar et al., 2014; Masoomiza
deh et al., 2018; Barua et al., 2024).

In contrast, studies from the Kenyan coast (Mbaru et al., 2010) and 
the Balochistan coast (Ali et al., 2024) reported positive allometric 
growth (b > 3), indicating that body weight increases proportionately 
more than length (Table 4). Such regional discrepancies in growth 
patterns may be influenced by ecological conditions, food availability, 
fishing pressure, sampling period, sample size, length range of speci
mens, sex, gonadal maturity, health condition, and environmental fac
tors that affect energy allocation strategies of the species (Le Cren, 1951; 
Froese, 2006; Froese et al., 2011; Roul et al., 2020; Jiang et al., 2024).

The length at first maturity (Lm50) is an important parameter in 
fisheries management as it indicates the minimum size at which in
dividuals contribute to reproduction and helps in formulating sustain
able harvesting strategies. The estimated length at first maturity (Lm50) 

Fig. 5. (a) Gonado-somatic index (GSI) and (b) condition factor (K) of female and male Scomberoides commersonnianus in the coastal waters of Karnataka dur
ing 2020–2024.
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in the present study is 48.3 cm FL for females and 45.8 cm FL for males, 
indicating that females attain maturity at a slightly larger size than 
males. The previous management recommendations proposed a mini
mum legal size of 31.5 cm FL, which was based on the minimum size at 
maturity (Rohit et al., 2016). However, this size is considerably lower 
than the Lm50 estimated in the present investigation. Setting the min
imum legal size close to or above the length at first maturity is important 
for sustainable fisheries management, as it allows a substantial pro
portion of the population—particularly females—to spawn at least once 
before being subjected to fishing pressure. Therefore, the results of the 
present study suggest that the currently recommended minimum legal 
size may need reconsideration, and adopting a size limit closer to the 
estimated maturity length could contribute to improved spawning stock 
biomass and long-term sustainability of the fishery.

The earlier maturation observed in males compared to females in the 
present study is consistent with findings from northern Australian wa
ters, where females matured at 47.6 cm FL and males at 38.5 cm 
(Griffiths & Fry, 2005). In contrast, studies from Pakistan reported 
smaller sizes at maturity (35 cm for males and 39 cm for females), 
although the trend of earlier maturation in males remained similar 
(Qamar et al., 2020).

Regional differences in Lm50, as observed between the southeastern 

Arabian Sea, northern Australian waters, and the Pakistan coast, may be 
influenced by variations in environmental conditions, food availability, 
fishing pressure, and genetic factors (Sampson & Al-Jufaily, 1999; 
Rajesh et al., 2020). The longer time required for females to reach 
maturity may be associated with greater energy allocation towards 
gonadal development and egg production, which can delay maturation 
compared to males (Miller & Kendall, 2009).

The monthly distribution of gonadal maturity stages showed a close 
relationship with the variation in the GSI of S. commersonnianus. Early 
in the reproductive cycle, most individuals were in the immature and 
developing stages, corresponding with low GSI values. As the season 
progressed, the proportion of mature and spawning capable individuals, 
increased, accompanied by a rise in GSI, with peak values indicating the 
period of active spawning. The subsequent occurrence of spent in
dividuals was associated with a sharp decline in GSI, reflecting gamete 
release after spawning. These patterns indicate that the spawning season 
coincides with the months when ripe individuals are most abundant and 
GSI values reach their maximum. The pronounced spawning peak 
observed during April–May coincides with the pre-monsoon summer 
period when water temperature, photoperiod, and salinity are relatively 
high in the region. Since fishes are heterothermic, reproductive activity 
and gonadal maturation are strongly influenced by environmental 

Fig. 6. Relative frequency of maturity stages of (a) female and (b) male Scomberoides commersonnianus.
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factors such as water temperature and day length (Zacharia & Jayaba
lan, 2007; Suyani et al., 2021). A secondary, less intense spawning phase 
observed during November–December corresponds to the cooler post- 
monsoon period characterized by moderate salinity.

The bimodal spawning pattern observed in the present study appears 
to be regulated by seasonal fluctuations in environmental conditions 
such as temperature, photoperiod, and salinity. Seasonal variability in 
the southeastern Arabian Sea is strongly influenced by the Southwest 
monsoon which regulate oceanographic conditions such as sea surface 
temperature, salinity, and nutrient availability. These monsoon-driven 
processes promote vertical mixing and nutrient enrichment, leading to 
enhanced phytoplankton and zooplankton production in coastal waters 
of the region (Vivekanandan et al., 2005; Krishnakumar et al., 2008). 

The bimodal spawning pattern observed in S. commersonnianus appears 
to coincide with these productive periods associated with the 
pre–southwest monsoon and post-monsoon phases. Spawning during 
such periods may provide favourable conditions for larval growth by 
ensuring the availability of abundant planktonic prey during the early 
life stages. Similar relationships between seasonal productivity and 
larval fish survival have been reported in the Arabian Sea and other 
tropical marine ecosystems (Kumar et al., 2001; Rathnasuriya et al., 
2021). Consequently, the timing of spawning in this species may 
represent an adaptive strategy that enhances larval survival and 
recruitment success in the highly dynamic monsoon-driven environment 
of the Arabian Sea.

At the same time, the continuous occurrence of reproductive stages 
throughout the year suggests prolonged reproductive activity, which is 
typical of many tropical marine fishes inhabiting relatively stable ther
mal environments. From an ecological perspective, such a bimodal 
spawning pattern with year-round reproductive activity may enhance 
recruitment opportunities, improve stock resilience, and support popu
lation persistence under variable fishing pressure and environmental 
conditions.

The findings of this study are consistent with reports from northern 
Australia, where talang queenfish exhibit a prolonged spawning period 
from September to March with two prominent peaks during November 
and February (Griffiths & Fry, 2005). Similarly, along the Pakistan coast, 
spawning activity occurs from March to July with a pronounced peak in 
June, followed by a secondary spawning phase between November and 
February with a smaller peak in December (Qamar et al., 2020). These 
regional variations in spawning phenology suggest that environmental 
factors such as water temperature and food availability may play a 
critical role in regulating reproductive periodicity in 
S. commersonnianus.

The identification of distinct spawning peaks has important impli
cations for the management and conservation of S. commersonnianus. In 
tropical countries such as India, marine fisheries are typically charac
terized by multispecies exploitation using multiple types of fishing 
gears, which makes the implementation of species-specific seasonal 
closures operationally challenging. Nevertheless, the occurrence of peak 
spawning during April–May and October–November indicates critical 
reproductive periods when protection of spawning individuals could 
contribute to sustaining the stock. Therefore, reducing fishing pressure 
during these peak spawning months may help safeguard spawning ag
gregations and enhance recruitment. At the same time, further in
vestigations are necessary to identify the precise spawning grounds and 
areas of high larval abundance. Mapping these critical habitats through 
targeted surveys and GIS-based spatial analyses would provide a stron
ger scientific basis for developing effective spatial or seasonal manage
ment measures for the conservation of the species.

Seasonal variation in the condition factor (K) of S. commersonnianus 

Fig. 7. Relationship between fecundity to – (a) fork length and (b) body weight 
of Scomberoides commersonnianus.

Table 4 
Length–weight relationships (LWRs) of Scomberoides commersonnianus recorded in the present study and accros other geographic areas.

Sex Number Length range (cm) LWRs r2 Growth (+/− ) Region Reference

Female 148 − W = 0.00003FL2.8130 0.990 Allometric (− ) Northern Australia Griffiths and Fry (2005)
Male 158 − W = 0.00005FL2.7629 0.998 Allometric (− )
Pooled 306 23.3–92.1 (FL) W = 0.00004FL2.7915 0.989 Allometric (− )
Pooled 2530 18–111 (FL) W = 0.0104FL2.93 0.979 Allometric (− ) Southeastern coastal waters of Iran Taghavi Motlagh et al. (2005)
Pooled 504 21.5–96.0 (TL) W = -6.722TL3.633 0.918 Allometric (+) Kenyan coastal waters Mbaru et al. (2010)
Pooled 1003 18–130 (TL) W = 0.011TL2.88 0.952 Allometric (− ) Arabian Sea coast of Pakistan Panhwar et al. (2014)
Female 247 12.6–96.9 (FL) W = 1.7977FL2.8873 0.993 Allometric (− ) North-west Persian Gulf Masoomizadeh et al. (2018)
Male 292 17.2–94.9 (FL) W = 1.6855FL2.8141 0.987 Allometric (− )
Pooled 563 8.6–96.9 (FL) W = 1.8424FL2.9109 0.991 Allometric (− )
Pooled 1635 21.0–105.0 (TL) W = 0.0013TL3.377 0.90 Allometric (+) Balochistan coast, Pakistan Ali et al. (2024)
Pooled 1306 15–116.5 (TL) W = 0.013TL2.84 0.980 Allometric (− ) Bay of Bengal, Bangladesh Barua et al. (2024)
Female 354 22.0–113 (FL) W = 0.0114FL2.81 0.993 Allometric (− ) Southeastern Arabian Sea Present Study
Male 369 22.6–110 (FL) W = 0.014FL2.87 0.992 Allometric (− ) ​ ​
Pooled 723 22.0–113 (FL) W = 0.0126FL2.84 0.993 Allometric (− ) ​ ​

* FL- Fork length, TL- Total length.
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showed a pattern similar to that of the GSI. Both K and GSI increased 
progressively during the spawning season, indicating that individuals 
maintained good somatic condition while undergoing active gonadal 
development. The increase in K during this period suggests favourable 
feeding conditions and sufficient energy availability to support both 
body condition and reproductive processes. After the spawning period, 
both K and GSI declined, reflecting the release of gametes and the 
reduction in energy reserves following reproductive activity. Compa
rable observations with a similar pattern of GSI and condition factor 
have been reported earlier (Hasan et al., 2021; Nayak et al., 2021). This 
pattern indicates that the physiological condition of the species is closely 
linked with its reproductive cycle and spawning activity.

The fecundity values obtained in the present study differ from those 
reported in northern Australia, where fecundity ranged between 
259,488 and 2,859,935 eggs, with an average of 1,327,827 ± 237,866 
eggs (mean ± S.E.) (Griffiths & Fry, 2005). In contrast, studies from the 
Pakistan coast reported comparatively lower fecundity values ranging 
from 95,250 to 594,783 eggs in females measuring 57.5–112 cm, with 
an average of about 398,063 eggs per individual (Qamar et al., 2020).

The strong positive relationship observed between fecundity and fish 
length (r2 = 0.97), as well as body mass (r2 = 0.93), is consistent with 
earlier findings on talang queenfish (Griffiths & Fry, 2005; Qamar et al., 
2020). These patterns highlight the disproportionate contribution of 
larger females to overall reproductive output compared to smaller 
individuals.

Conclusion

The present study provides the first comprehensive assessment of the 
reproductive biology of S. commersonnianus from the southeastern 
Arabian Sea off the Indian coast. The findings generate important 
baseline information on key reproductive parameters of the species, 
including length at first maturity and spawning periodicity. These re
sults provide a scientific basis for developing effective management 
measures such as the establishment of an appropriate minimum legal 
size and consideration of seasonal restrictions during peak spawning 
periods. Such measures would help protect spawning stocks, enhance 
recruitment, and support the sustainable exploitation and long-term 
conservation of this commercially important species in the region.
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