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This study investigates the reproductive biology, feeding habits, and growth pattern of Sillago sihama (N=119) and Sillago
mengjialensis (N =18) collected from Cox’s Bazar, Bay of Bengal, between August 2022 and October 2023. The total length and
body weight of S. sihama ranged from 72.19 to 173.50 mm and from 2.49 to 41.32 g, respectively, while they ranged from 78.32 to
159.81 mm and from 3.08 to 27.19 g, in S. mengjialensis, respectively. The sex ratio was male-dominated in both species. Peak
gonadosomatic index (GSI) values were recorded in March for S. sihama (females: 0.653 + 0.121; males: 0.351 +0.022) and in
November for S. mengjialensis (females: 3.600 + 0.371; males: 1.068 + 0.115), indicating distinct and separate spawning seasons. In
both species, males matured at smaller size, compared to females, with Lm;, estimated at 93.73 and 98.76 mm for male and female
S. sihama, and 86.00 and 128.14 mm for male and female S. mengjialensis, respectively. Histological examination identified
immature and mature males and immature and maturing females in S. sihama, whereas mature males and fully ripe females were
observed in S. mengjialensis. Fecundity in S. mengjialensis ranged from 8548 to 16,716 eggs per ovary. Feeding analysis revealed
omnivory in S. sihama (RLG: 1.12) and carnivory in S. mengjialensis (RLG: 0.75). Length-weight relationships indicated positive
allometric growth (b=3.453) in S. sihama and isometric growth (b=3.08) in S. mengjialensis. These findings provide important
baseline data for future management, conservation, and stock assessment of these species.
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1. Introduction

Fishes of the family Sillaginidae Richardson, 1846 (Order
Perciformes) are commonly known as Ladyfish/sandwhitings,
primarily inhabiting inshore waters with sandy substrate or
estuarine areas throughout the Indo-West Pacific Ocean
[1-3]. The family includes 41 species under five genera, i.e.,
Sillaginodes, Sillaginopsis, Sillaginops, Sillaginopodys, and
Sillago. Five species of sandwhitings are reported from
Bangladesh seawater, ie., Sillago sihama, Sillago soringa,
Sillago muktijoddhai, Sillago mengjialensis, and Sillaginopsis
domina [4]. The similarities in morphological features and

coloration among these Sillaginids make it difficult to identify
each of the species without the swimbladder examination [5].
The structural differences in the swimbladder and the division
of the vertebrae at the abdominal, hemal, and caudal positions
were important for the taxonomic identification of these
cryptic Sillago species. However, certain sibling species such
as Sillago shaoi and S. sihama have very similar morphological
characteristics even in swim bladder structure, making the
identification challenging [6-11]. For example, the previously
identified S. sihama has revealed the presence of four species
such as true S. sihama, S. mengjialensis, S. muktijoddhai, and
S. soringa in Bangladesh [4].
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Due to the close morphological resemblance among
Sillago species, accurate identification can be challenging
without detailed anatomical examination, especially of the
swimbladder structure [5, 6, 9]. Notably, S. sihama was
previously considered a single species but has since been
revealed to include cryptic species such as S. mengjialensis,
S. muktijoddhai, and S. soringa in Bangladesh [12]. The
present study followed the diagnostic features described by
Saha et al. [12, 13] for precise species identification.

Studies on reproductive biology and sex ratio constitute
successful reproduction and stock assessment in fish pop-
ulations both in nature and in artificial breeding grounds
[14-17]. In addition, studies on sex ratio can reveal segre-
gation or aggregation of males and females [18]. Further-
more, the gonadosomatic index (GSI) has been used widely
to describe the timing and duration of the spawning
season [19].

The investigation into the diet and feeding practices
based on stomach contents examination are important
factors in developing aquaculture and comprehending fish
ecology [20]. Information on their diet provides further
support on practices of aquatic management, especially
agriculture, aquaculture, and conservation [21]. The study of
food and feeding habits helps in the study of length-weight
relationship (LWR), reproductive biology, as well as
fecundity.

The effective management of any fishery requires con-
siderable knowledge of population parameters such as LWR,
condition factor, etc., and these parameters are very im-
portant for comparative growth studies [22]. Besides, LWR
provides valuable information on the habitat where the fish
lives and is important in parameterizing yield equations, in
estimation of stock size and in determining condition factor
in which it can measure the change in robustness of fish over
time [23-25], while condition factor of fish is an indicator of
physiological state in relation to its welfare [26, 27].
Moreover, condition factor is important in understanding
the life cycle of fish species and it contributes to adequate
management of the species, hence maintaining the equi-
librium in the ecosystem [28].

The importance of understanding fish biology, partic-
ularly in relation to morphometry, condition factors, re-
production, food & feeding, and the length-weight
correlation preferences is widely recognized in managing
aquaculture [29]. Therefore, the present study was designed
to identify these fishes accurately first and then investigate
the breeding biology and food and feeding habit of S. sihama
and S. mengjialensis. Aside from this, the study aimed to
determine LWR as well as condition factor of these two
species.

2. Materials and Methods

2.1. Fish Sampling and Measurements. Fish specimens were
collected primarily from local fishermen, as well as from two
local markets—Baharchara Kacha Bazar and Kolatoli Bazar
in Cox’s Bazar (Figure 1). The sampling period lasted from
August 2022 to October 2023. After collection, the speci-
mens were temporarily placed in cooling boxes filled with ice
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Google Earth
FIGURE 1: Map of the study area.

and transported to the Fishery Laboratory, Department of
Zoology, Jagannath University, Dhaka, for further analysis.

After arriving at the laboratory, the fish specimens were
sorted based on their total length (TL) and sex. TL was
measured to the nearest millimeter using a digital caliper.
Sex was determined through visual examination of the
gonads during dissection.

2.2. Taxonomical Identification of Fish

2.2.1. External Morphological Characters. In the present
study, the observed morphomeristic characters included TL,
standard length (SL), number of rays of dorsal fin (first and
second), pectoral fin, pelvic fin, anal fin, and caudal fin, as
well as the black dots on dorsal fin, anal fin, and below the
lateral line were noted. In addition, some descriptive
characters such as body and fin coloration were also
observed.

2.2.2. Swimbladder. The present study focused on the
structure of the swimbladder, which is crucial for these
species’ identification and all the individuals were confirmed
by examining the swimbladder. The terms, i.e., anterior
extension, posterior extension, lateral process, anterolateral
extension, duct-like process, etc., used to describe ap-
pendages of the swimbladder followed other researchers
[30, 31].

The key morphological and anatomical features dis-
tinguishing S. sihama and S. mengjialensis, based on both
current observations and comparative references [12, 13],
are summarized in Table 1 and Figures 2 and 3.

2.3. Analysis of Data

2.3.1. Sex Ratio. Sex ratio was determined from the ratio of
1:1 male to female in the total population by using a chi-
square goodness-of-fit test at 95% significance level. The
equation for chi-square analysis is Y (O — E)*/E.

Where O=observed frequency of males/females and
E = expected frequency of males/females.

2.3.2. GSI. For calculating GSI, the weight of the individual
fish was noted. The gonads were removed carefully and
weighed on an electronic balance [32].
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FIGURe 2: Morphology of S. sihama (A) sample fish and (B)
swimbladder.

FIGURE 3: Morphology of S. mengjialensis (A) sample fish and (B)
swimbladder.

GSI — Gonadal Wezght 100, (1)
Total weight

2.4. Length at First Maturity (Lmsg). Length at first maturity
(Lmsyg) is the length at which 50% of the fish have reached
maturity. In the present study, length at first maturity (Lmsg)
was estimated for male and female specimens of S. sihama
and male S. mengjialensis. The presence of large, whitish
testes and yellowish-orange ovaries indicates sexual matu-
rity. These mature gonads were associated with increased
GSI values. The L50 was estimated by [33]

a
TL = - (2)
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where a =intercept and b =slope of regression.

2.5. Study of Gonad. The specimens were dissected to check
the reproductive status. Gonads were collected from the
specimen of both genders. Gonads were macroscopically
examined to enable determination of sex based on the
presence of ovaries or testes. Gonadal length and weight of
individual fish samples were recorded. Stages of maturity
were determined from the weight, color, shape, and trans-
parency of the gonads’ ova diameters and consistency of
the ovary.

2.5.1. Histological Study. For the histological study of the
gonads and determining different stages of sexual matura-
tion, small pieces of the gonad from initial, middle, and final
parts were sampled and fixed into Bouin’s solution for 48 h.
After dehydration and bleaching in alcohol and xylene
solution, the tissues were embedded in paraffin and the
samples were sliced into 5pum thickness using a rotary
microtome. Then, they were stained with hematoxylin and
eosin, taken on the slides, sealed with a cover slip using DPX
glue, and observed under a microscope (Nikon ECLIPSE
€200 in 100 X).

2.6. Fecundity. To estimate absolute fecundity, the number
of eggs in the ovaries was counted by gravimetric method.
Three subsamples were taken from the anterior, middle, and
posterior parts of the ovary. Samples were weighed, average
number of eggs in each subsample was directly counted, and
the mean value was considered with the equation given
below

F=nx§, (3)
g

where F = absolute fecundity, n = average number of eggs in
each subsample, g = subsample weight (g), and G = ovarian
dry weight (g).

Relative fecundity was calculated by the following
equation:

F
R=— 4
W 4)

where R=relative fecundity, F=absolute fecundity, and
TW =total body weight (g).

2.7. Study of Feeding Organs. An investigation on feeding
habits was done thorough examination of the mouth, jaws,
and teeth. Utilizing the techniques outlined by Keast and
Webb [34], the height and width of the mouth aperture,
lower jaw extensibility, and premaxillary protrusability, as
well as the morphology of the alimentary tract, gill rakers
were described. The stomach’s contents were emptied into
Petri dishes and examined under the microscope.

Premaxillary protrusability and lower jaw extensibility
were calculated as follows:
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(@' -a)

Premaxillary protrusability = x 100,

(5)
b -b

Lower jaw extensibility = x 100,

where a' =measurement after premaxillary protrusion;
a=initial measurement; b’ = measurement after lower jaw
extension, and b = the initial measurement.

2.8. Relative Length of Gut (RLG). The relationship between
RLG was used to ascertain the feeding pattern of the fish.
RLG > 3 denotes herbivore, RLG < 1 denotes carnivore, and
RLG 1-3 denotes omnivore [35].

The following technique was used to measure the RLG:

Length of gut

RLG = .
Length of the total body

(6)

2.9. LWR. All the samples were tagged, and photos were
taken. The TL, SL, and gut length of the specimens were
measured with a digital caliper to the nearest 0.1 mm (length,
L) and weight with a digital balance to the nearest 0.01g
(weight, W).

Calculations for male and female fish species were done
separately and combined using the conventional formula
described by Cren [26]:

W =al’, (7)

where W = (g), L =Length of fish (mm), a = intercept, and
b =slope.

Log-transformed data were used to give a regression
equation:

Log (W) =log(a) + blog(L). (8)

Based on the constant b and the statistically significant
difference, the growth pattern was identified as b =3 for the
isometric growth (I), b > 3 for the positive allometric growth
(+), and b less than 3 for negative allometric growth ().

2.10. Condition Factor

2.10.1. Relative Condition Factor. The relative weight con-
dition factor (kn) was calculated as

_Wo

K )
R~ we

)
where Wo is the observed total weight of fish and Wc is the
calculated (or predicted) total weight of respective fish as
Wc=aLb [26]. Good growth condition of the fish is deduced
when Kn 1, while the organism is in poor growth condition
compared to an average individual with the same length
when Kn<1.

2.11. Fulton’s Condition Factor. Fulton’s condition factor
(kc) was estimated as [36]

w
Ky =100 x > (10)

where W is the total weight of the fish and L is its TL.

2.12. Statistical Analysis. Regression analysis was used to
determine the relationships between length and weight; TL
and SL; and fecundity and TL. To assess differences in gonad
weight and GSI values among different maturity stages of
male and female fish, one-way ANOVA and independent
samples t-tests were conducted. Prior to conducting para-
metric tests, the Shapiro-Wilk test was applied to assess the
normality of the fecundity data for S. mengjialensis. The
result (p = 0.636) confirmed that the data were normally
distributed, thus satisfying the assumption for parametric
analysis. All statistical analyses were performed using IBM
SPSS Statistics version 25 and Microsoft Excel 2010.

3. Results

3.1. Sex Ratio. In both species, the males formed a slightly
higher percentage of catches than females in smaller size
groups, whereas females were dominant in larger size group
with no significant difference in the expected 1:1 ratio
(p>0.05). The overall sex ratio was in favor of males, and
only within the 101-110mm size range, the sexes were
evenly distributed (Table 2).

3.2. GSI. The GSI for S. sihama peaked in March, with
females exhibiting a mean GSI of 0.653+0.121 and males
showing a mean GSI of 0.351 + 0.022. In S. mengjialensis, the
highest mean GSI was observed in November, with females
reaching 3.600 +0.371 and males 1.068 +0.115.

3.3. Length at First Maturity (Lmsy). The length at first ma-
turity (Lms) was estimated using binary logistic regression
analysis for both male and female specimens of S. sihama and
S. mengjialensis (Figures 4 and 5). The Lms, value for male
S. sihama was determined as 93.73 mm, while that for females
was slightly higher at 98.76 mm. In the case of S. mengjialensis,
males exhibited an Lms, of 86.00 mm, whereas females ma-
tured at a significantly larger size, with an Lms, of 128.14 mm.

3.4. Gonad Development. Two stages of maturity for S.
sihama and one stage for S. mengjialensis were identified
through external analysis of gonads and histological study
(Table 3 and Figures 6, 7, and 8).

3.5. Fecundity. The fecundity of S. mengjialensis in the
present study ranged from 8548 to 16458 eggs with the mean
fecundity of 12,831.49 +1625.86. The minimum fecundity
8548 was found in a fish having a TL of 150.79 mm, body



TABLE 2: Sex ratio (male:female) of S. sihama and S. mengjialensis in different size groups.
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Size range TL (mm) M:F Proportion of male X2
S. sihama

71-80 9:1 0.9 5
81-90 18:9 0.667 3
91-100 11:12 0.478 0.043
101-110 10:10 0.5 —
111-120 4:10 0.286 2.57
121-130 6:6 0.5 —
131-140 27 0.222 2.778
141-150 1:2 0.333 0.333
151-160 0 0 0
161-170 0 0 0
171-180 0:1 0 1
Total 61:58 1.0517 0.076
S. mengjialensis

71-80 3:1 0.75 1
81-90 4:1 0.8 1.8
91-100 1.0 1 1
101-110 1:1 0.5 —
111-120 1:0 1 1
121-130 0:0 0 0
131-140 0:0 0 0
141-150 0:0 0 0
151-160 1:4 0.2 1.8
Total 11.7 1.571 0.889
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FIGURE 4: Relationship between percentage composition of proportion of maturity and size groups of male and female Sillago sihama.

weight of 26.22g, and ovary weight of 1.05g, while the
maximum fecundity 16,458.77 was observed in a fish with
a'TL of 159.81 mm, body weight 27.19 g, and gonad weight of

1.36 g. The relative fecundity ranged between 326.025 and
605.324 eggs per gram. A positive correlation was found
between fecundity and TL (Figure 9).
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Logistic curves for length at first maturity (male vs. female mengjialensis)
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FIGURE 5: Relationship between percentage composition of proportion of maturity and size groups of male and female Sillago mengjialensis.

3.5.1. Structure of Feeding Organs. The body forms of the
two species were very similar and were classified as com-
pressed fusiform using the criteria of Keast and Webb [34].
In both, the head tapers anteriorly to a long conical snout.
Mouth structure parameters of S. sihama and S. mengjia-
lensis are given in Table 4.

In S. sihama, villiform teeth present in jaws and on vomer
and in S. mengjialensis, the villiform teeth were scattered all
over the jaw, pharyngeal teeth were sharp and recurved inward.
Additionally, the gill rakers on the first gill arch of small in-
dividuals in both species were longer and more filamentous.

3.5.2. Structure of the Digestive Tract. The structure of the
digestive tract of both S. sihama and S. mengjialensis were
observed. In S. sihama, pyloric cecum was absent, but
present in S. mengjialensis (Figure 10).

3.6. Food Items. The stomach contents of S. sihama revealed
a diverse range of food items, including phytoplankton,
crustaceans, polychaetes, nematodes, broken bivalve shells,
sand grains, digested matter, and unidentified items. Sim-
ilarly, in S. mengjialensis, the digestive tracts contained
various food items such as zooplankton, nematodes, crabs,
indigestible bivalve, gastropod shells, sand, mud, as well as
semidigested and digested matter (Figures 11(a), and 11(b)).

3.7. Relative Length of Gut(RLG). The mean RLG value in S.
sihama was 1.12, and in S. mengjialensis, it was 0.75, which
indicate their omnivorous and carnivorous feeding behav-
ior, respectively.

3.8. LWR. The study analyzed specimens from two Sil-
laginids species. Descriptive statistics for length and
weight is presented in Table 5. The 95% confidence in-
terval values of the exponent “b” in the relationship varied
between 3.346 and 3.565 for S. sihama and 2.941 and 3.234
for S. mengjialensis. In S. sihama, both males and females
were analyzed separately and combinedly. The results
showed that all groups exhibited a positive allometric
growth pattern (b>3) and significant correlation
(p<0.05). In S. mengjialensis, the variations in b values
from “3” were not statistically significant (p >0.05) and
indicated an isometric growth for all the groups. There
was a strong correlation between the length and weight of
these two species (Table 5).

3.9. Condition Factor. The relative condition factor (Kjy)
was calculated for both species. For S. sihama, Kn values
were 1.0082 (male), 1.0101 (female), and 1.0663 (com-
bined). As S. sihama exhibited allometric growth, only
the relative condition factor was considered for accurate
assessment. For Sillago mengjialensis, which showed
isometric growth, both Fulton’s condition factor (Ky)
and relative condition factor (Kjy) were calculated. The
Ky values were 0.6715 (male), 0.6978 (female), and
0.6818 (combined), while K values were consistently
around 1.0027 for all groups (Table 5). These results
indicate that both species were in relatively good
physiological condition, with Ky values around or
slightly above 1.0. In this study, the females showed
slightly better condition factor of growth pattern than
males in both species.
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FIGURE 6: Gonad development stages of the male S. sihama, (A) immature stage and (B) mature stage); (a) histological section of immature
male stage and (b) histological section of mature male stage. Note: sg: spermatogonia, sl: seminiferous lobule, std: spermatids, sz:

spermatozoa, and sc: spermatocyte.

-_—

e &

FIGURE 7: Gonad development stages of the female of S. sihama, (A) immature stage and (B) mature stage; (a) histological section of female
immature stage and (b) histological section of female mature stage. Note: n: nucleus; og: ogonium; po: primary oocyte; ca: cortica alveoli; yg:

yolk granules; od: oil droplet.

4. Discussion

In the present study, both species showed male dominance
over females. Male dominance was also seen in studies of
S. sihama, S. vincenti, S. arabica, S. atteunta, S. indica, and
Sillaginopodys chondropus [10, 37-39]. However, female

dominance was reported for S. sihama and S. suezensis
[40, 41]. Such sex dominance may result from differences in
behavior, fishing methods and equipment, seasonal factors,
feeding habits, mortality rates, timing of gonad maturation,
spawning grounds, segregation by sex, or greater re-
productive effort by females [42, 43].
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FIGURE 8: Gonad developmental stages of the male and female S. mengjialensis, (A) mature male gonad, (B) ripe female gonad,
(a) histological section of mature male gonad, and (b) histological section of ripe female gonad. Note: lu: lumen, std: spermatid, sz:
spermatozoa, n: nucleus, cm: cell membrane, hyg: hydrolyzed yolk granules, and pg: primary growth oocyte.

18000
16000
14000
12000
10000
8000 | ©
6000
4000
2000

Fecundity

F=696.56x — 94573
R*=10.7543

150 152 154

156 158 160 162

Total length (mm)

FIGURE 9: Relationship between fecundity and total length.

TaBLE 4: Mouth structure parameters of S. sihama and S. mengjialensis.

Parameters

S. sihama S. mengjialensis

Premaxillary distensibility

Lower jaw protrusability

Mouth aperture width (% of total length)
Mouth aperture height (% of total length)

5.34 (2.40-9.68)
10.40 (5.74-15.45)
2.76 (2.59-2.86)
5.57 (5.22-5.94)

4.86 (3.73-5.99)
7.31 (2.29-11.94)
2.59 (2.87-2.35)
3.94 (3.41-4.83)

GSI is an indicator of the state of gonadal development
[44]. Similar to the current study, the higher GSI of S. sihama
was also found in March [40]. S. mengjialensis showed
higher GSI in November similar to S. sihama [38, 45, 46].
These differences may be related to changes in water tem-
perature, salinity, and food supply, or perhaps to changes in
maturity stage [40].

Length at first maturity is an important trait of life
history necessary for success of fishery management, fun-
damental to establishment of the means that avoid exploi-
tation of young specimens and consequential reduction of
spawning stock [47]. It seems that there is also differenti-
ation in maturity between the two sexes. Most of the male
reached maturity smaller and younger than female which
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FiGure 10: Digestive tract of S. sihama ((A) pyloric cecum absent) and S. mengjialensis ((B) pyloric cecum present).
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FIGURe 11: Diet composition of (a) S. sihama and (b) S. mengjialensis.

explains the greater duration of life of the female that mature
later [48]. The size at first maturity (Lmsg) estimated in the
present study for S. sihama was 93.73 mm for males and
98.76 mm for females, which is smaller than the values
reported by previous studies, ranging from 130 to 140 mm
[40], 155 to 165 mm [49], and 170 to 210 mm [50]. Similarly,
for S. mengjialensis, the Lms, values were estimated at
86.00 mm for males and 128.14 mm for females. These ob-
served differences in Lmsy among studies may be attributed
to geographical variation, environmental factors [40].

The ovary of S. sihama consists of an ovarian wall and
numerous developing oocytes within follicles, which were
embedded in a mass of connective tissue [40], which was also
evident in S. sihama in the present study. Similar to the
present study, the immature stage (ovary) of S. sihama

showed the maximum percentage of oogonia together with
immature and maturing oocytes [50]. The immature testis
was characterized by the presence of seminiferous lobules,
spermatogonia, and spermatocytes in S. sihama like other
researchers [50].

The fecundity of S. mengjialensis ranged from 8548 to
16,716 in this study. There was a significant difference in the
determined value of fecundity recorded by different re-
searchers in S. sihama, S. vincenti, and Sillaginopsis domina
[39, 44, 49-51]. The variation of fecundity is very common
and observed in fishes, and the number of eggs produced by
an individual female is dependent on several factors like size,
age, and environmental conditions [52].

Similar to the present study, S. sihama was also classified
as omnivorous in some other studies [38, 53-55]. In the
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TaBLE 6: Comparison of value “b” of S. sihama and S. mengjialensis from Cox’s bazar, Bangladesh, with previous studies from different areas

of the world.

Literature Species Slope ‘b’ Location
Krishnamurthy and Kaliyamurthy [57] 3.08 Pulicat Lake, India
Taskavak and Bilecenoglu [58] S. sihama 3.35 E Mediterranean Coast, Turkey
Daliri [59] 2.73 Northern Persian Gulf
Panhwar et al. [10] 3.21 Northern Arabian Sea coast
Present study 3.45 Cox’s Bazar, Bangladesh
Sabbir et al. [60] Sillaginopsis panijus 2.96 Bay of Bengal
Panhwar et al. [10] Sillaginopodys chondropus 291 Northern Arabian Sea Coast
Alavi-Yeganeh et al. [61] Sillago atteuata 3.04 Persian Gulf

Akel and Rizkalla [41] Sillago suezensis 2.39 Egyptian Mediterranean Waters
Present study Sillago mengjialensis 3.08 Cox Bazar

present study, S. sihama has an RLG of 1.12 and S. meng-
jialensis has the value of 0.76. Hence, it appears that S.
sihama can be categorized as omnivorous. The presence of
sand particles in its digestive contents suggests a bottom-
feeding behavior, consistent with previous findings. Simi-
larly, S. mengjialensis exhibits a predominantly carnivorous
habit, emphasizing its role as a benthic feeder.

The value of slope “b” for S. sihama and S. mengjialensis
was 3.45 and 3.08, respectively. The estimated “b” value was
compared with results obtained from related species in other
areas worldwide (Table 6). LWR is affected by a number of
factors, including sex, gonad maturity, health status, season,
habitat, nutrition, environmental conditions such as tem-
perature and salinity, stomach fullness, general fish condi-
tion, differences in length range of fish specimens, and
collecting gears [56]. Although S. mengjialensis exhibited an
isometric growth pattern (b=3.08), but limited number of
specimens (n = 18) may affect the statistical reliability of the
growth analysis, and further research with larger sample
sizes is recommended.

The condition factor (K) of a fish compares the well-
being of a fish based on the hypothesis that heavier fish of
a given length are in better condition [62]. In the present
study, the higher K value recorded in March for S. sihama
and November for S. mengjialensis. The higher K values
recorded for S. sihama in June, July-November, June-
August, July-February, February, and May in several studies
[49, 53, 57, 63, 64]. In S. japonica, the highest K value
recorded in June-July [65]. The differences in condition
factors with different regions are mainly attributed to re-
gional variations in environmental conditions [66]. The
lowest K value occurs in the beginning of the reproductive
period and the highest at its end [67]. Fishes sufficiently fed
would have “K”>1 but when undernourished “K” is less
than 1 [68]. Therefore, it was not possible for us to compare
the findings with other studies. In the current study, both
species showed the k>1 indicated the fishes were in good
condition.

5. Conclusion

The present study explored the reproductive biology, feeding
ecology, and LWRs of two Sillaginid species. Both S. sihama
and S. mengjialensis showed a male-dominated sex ratio. In
S. sihama, the highest GSI was recorded in March. The

presence of mature ova suggests that spawning likely begins
in April. In contrast, S. mengjialensis exhibited peak GSI
values and spawning activity in November. Dietary analysis
indicated that S. sihama is omnivorous, while
S. mengjialensis is carnivorous. Both species had favorable
condition factors, reflecting good health. However, there
were some limitations for the small sample size of
S. mengjialensis, such as fishing bans, long-distance sam-
pling constraints, species mixing in consignments, and
difficulty in accurate field identification due to morpho-
logical similarities; therefore, further research with larger
sample sizes is encouraged. The findings of this study
provide essential baseline data for future ecological assess-
ments, management strategies, and comparative studies.
This will help evaluate detailed information on their life
cycles for effective conservation strategies.

Data Availability Statement

The data that support the findings of this study are available
upon request from the corresponding author. The data are
not publicly available due to privacy or ethical restrictions.

Ethics Statement

All the fish samples were obtained from commercial catches,
and the present study was not conducted on live fish.
Therefore, no ethical approval is required in this case.

Consent

All authors have reviewed the manuscript and consent to its
submission for publication.

Conflicts of Interest

The authors declare no conflicts of interest.

Funding

The authors are thankful to Jagannath University research
grant and associated facilities to carry out this research. They
express their gratitude to the National Science and Tech-
nology fellowship for MS student, under the Ministry of
Science and Technology, People’s Republic of Bangladesh,
for financial assistance.



14

Acknowledgments

The authors thank Jagannath University for providing fa-
cilities to carry out this research. The authors are also
thankful to Sajib Biswas, MSc., Department of Zoology,
Jagannath University, and Md. Sabbir Ahmed, B.Sc., De-
partment of Zoology, Jagannath University, for some
technical assistance. We sincerely thankful to the reviewers
for their insightful comments and suggestions, which sig-
nificantly improved this manuscript.

References

[1] R.J. McKay, A Revision of the Fishes of the Family Sillaginidae;
Memoirs of the Queensland Museum: South Brisbane, Aus-
tralia, 22 (1985), 1-73.

[2] G. D. Johnson, “Percomorph Phylogeny-Progress and
Problems,” Bulletin of Marine Science 52 (1993).

[3] J. S. Nelson, T. C. Grande, and M. V. Wilson, Fishes of the
World (John Wiley & Sons, 2016).

[4] S. Saha, Studies on Taxonomy and Phylogeny of Sillaginidae
(Ocean University of China, 2022).

[5] R.J. McKay, “FAO Species Catalogue. Sillaginid Fishes of the
World (Family Sillaginidae): An Annotated and Illustrated
Catalog of the Sillago, Smelt or Indo-Pacific Whiting Species
Known to Date,” FAO 14 (1992): 1-87.

[6] T.Kaga, H. Imamura, and K. Nakaya, “A New Sand Whiting,
Sillago (Sillago) caudicula, From Oman, the Indian Ocean
(Perciformes: Sillaginidae),” Ichthyological Research 57, no. 4
(2010): 367-372, https://doi.org/10.1007/s10228-010-0169-z.

[7] T.X. Gao, D. P.Jj, Y. S. Xiao, T. Q. Xue, T. Yanagimoto, and
T. Setoguma, “Description and DNA Barcoding of a New
Sillago Species, (Perciformes: Sillaginidae), From Coastal
Waters of China,” Zoological Studies 50, no. 2 (2011): 254-263.

[8] D. Golani, R. Fricke, and Y. Tikochinski, “Sillago suezensis, A
New Whiting From the Northern Red Sea, and Status of
Sillago erythraea Cuvier (Teleostei: Sillaginidae),” Journal of
Natural History 48, no. 7-8 (2014): 413-428, https://doi.org/
10.1080/00222933.2013.800609.

[9] J. G. Xiao, N. Song, Z. Q. Han, and T. X. Gao, “Description
and DNA Barcoding of a New Sillago Species, Sillago shaoi
(Perciformes: Sillaginidae), in the Taiwan Strait,” Zoological
Studies 55 (2016): 1-18.

[10] S. K. Panhwar, N. Farooq, N. Qamar, W. Shaikh, and
M. Mairaj, “A New Sillago Species (Family Sillaginidae) With
Descriptions of Six Sillaginids From the Northern Arabian
Sea,” Marine Biodiversity 48, no. 4 (2018): 2225-2231, https://
doi.org/10.1007/s12526-017-0710-7.

[11] J. G. Xiao, Z. S. Yu, N. Song, and T. X. Gao, “Description of
a New Species, Sillago nigrofasciata Sp. Nov. (Perciformes,
Sillaginidae) From the Southern Coast of China,” ZooKeys 1011
(2021): 85-100, https://doi.org/10.3897/zookeys.1011.57302.

[12] S. Saha, N. Song, Z. Yu, et al., “Descriptions of Two New
Species, Sillago muktijoddhai Sp. Nov. and Sillago mengjia-
lensis Sp. Nov. (Perciformes: Sillaginidae) From the Bay of
Bengal, Bangladesh,” Fishes 7, no. 3 (2022): 93, https://doi.org/
10.3390/fishes7030093.

[13] S. Saha, S. V. Bogorodsky, M. A. Baki, et al., “Assessment of
the Diversity of the Family Sillaginidae in the Indian Ocean,
With Emphasis on the Taxonomic Identity of Sillago sihama,”
Zootaxa 5493, no. 5 (2024): 451-485, https://doi.org/
10.11646/zootaxa.5493.5.1.

Journal of Applied Ichthyology

[14] S. K. Brewer, C. F. Rabeni, and D. M. Papoulias, “Comparing
Histology and Gonadosomatic Index for Determining
Spawning Condition of Small-Bodied Riverine Fishes,”
Ecology of Freshwater Fish 17, no. 1 (2008): 54-58, https://
doi.org/10.1111/j.1600-0633.2007.00256.x.

[15] E. M. Grandcourt, T. Z. Al Abdessalaam, F. Francis,
A. T. Al Shamsi, and S. A. Hartmann, “Reproductive Biology
and Implications for Management of the Orange-Spotted
Grouper Epinephelus coioides in the Southern Arabian
Gulf,” Journal of Fish Biology 74, no. 4 (2009): 820-841,
https://doi.org/10.1111/j.1095-8649.2008.02163 x.

[16] Z. A. Muchlisin, M. Musman, and M. S. Azizah, “Spawning
Seasons of Rasbora tawarensis (Pisces: Cyprinidae) in Lake
Laut Tawar, Aceh Province, Indonesia,” Reproductive Biology
and Endocrinology 8 (2010): 49-8, https://doi.org/10.1186/
1477-7827-8-49.

[17] R.N. Vicentini and F. G. Araujo, “Sex Ratio and Size Structure
of Micropogonias Furnieri (Desmarest, 1823) (Perciformes,
Sciaenidae) in Sepetiba Bay, Rio De Janeiro, Brazil,” Brazilian
Journal of Biology 63, no. 4 (2003): 559-566, https://doi.org/
10.1590/51519-69842003000400003.

[18] M. A. Khan and S. M. S. Hoda, “Sex Ratio of the Sole Eur-
yglossa orientalis (Bl. & Schn.) (Family: Soleidae) From the
Karachi Coast,” Pakistan Journal of Marine Sciences 2 (1993):
157-159.

[19] G. West, “Methods of Assessing Ovarian Development in
Fishes: A Review,” Marine and Freshwater Research 41, no. 2
(1990): 199-222, https://doi.org/10.1071/MF9900199.

[20] M. A. Khan, S. Riaz, and K. Yousuf, “Size Distribution and
length-Weight Relationship in Commercially Important Fish
Sillago sihama (Forsskal, 1775) (Family: Sillaginidae) From
Karachi Coast, Pakistan,” International Journal of Biological
Research 3, no. 2 (2015): 113-117.

[21] S. K. Saikia, “Food and Feeding of Fishes. What Do We Need
to Know?” Transylvanian Review of Systematical and Eco-
logical Research 17, no. 1 (2015): 71-84, https://doi.org/
10.1515/trser-2015-0049.

[22] D. K. Moutopoulos and K. I. Stergiou, “Length-Weight and
Length-Length Relationships of Fish Species From the Aegean
Sea (Greece),” Journal of Applied Ichthyology 18, no. 3 (2002):
200-203, https://doi.org/10.1046/j.1439-0426.2002.00281 x.

[23] M. Haruna and A. H. Bichi, “Studies on Length-Weight
Relationship and Condition Factor of the Cichlids of
Tomas Lake, Kano, Nigeria,” Biological and Environmental
Sciences Journal for the Tropics 2 (2005): 94-100.

[24] J. C. Schneider, P. W. Laarman, and H. Gowing, “Length-
Weight Relationships Chapter 17,” in Manual of Fisheries
Survey Methods II: With Periodic Updates, Michigan De-
partment of Natural Resources, Fisheries Special Report 25
(2000), 1-18.

[25] G. Morey, J. Moranta, E. Massuti, et al., “Weight-Length
Relationships of Littoral to Lower Slope Fishes From the
Western Mediterranean,” Fisheries Research 62, no. 1 (2003):
89-96, https://doi.org/10.1016/S0165-7836(02)00250-3.

[26] E. D. L. Cren, “The length-Weight Relationship and Seasonal
Cycle in Gonad Weight and Condition in the Perch (Perca
fluviatilis),” Journal of Animal Ecology 20, no. 2 (1951):
201-219, https://doi.org/10.2307/1540.

[27] G. Gokce, M. Cekic, and H. Filiz, “Length-Weight Re-
lationships of Marine Fishes off Yumurtalik Coast
(Iskenderun Bay), Turkey,” Turkish Journal of Zoology 34,
no. 1 (2010): 101-104, https://doi.org/10.3906/200-0905-33.

[28] S. Amisah, M. A. Oteng, and J. K. Ofori, “Growth Perfor-
mance of the African Catfish, Clarias gariepinus, Fed Varying


http://doi.org/10.1007/s10228-010-0169-z
http://doi.org/10.1080/00222933.2013.800609
http://doi.org/10.1080/00222933.2013.800609
http://doi.org/10.1007/s12526-017-0710-7
http://doi.org/10.1007/s12526-017-0710-7
http://doi.org/10.3897/zookeys.1011.57302
http://doi.org/10.3390/fishes7030093
http://doi.org/10.3390/fishes7030093
http://doi.org/10.11646/zootaxa.5493.5.1
http://doi.org/10.11646/zootaxa.5493.5.1
http://doi.org/10.1111/j.1600-0633.2007.00256.x
http://doi.org/10.1111/j.1600-0633.2007.00256.x
http://doi.org/10.1111/j.1095-8649.2008.02163.x
http://doi.org/10.1186/1477-7827-8-49
http://doi.org/10.1186/1477-7827-8-49
http://doi.org/10.1590/s1519-69842003000400003
http://doi.org/10.1590/s1519-69842003000400003
http://doi.org/10.1071/MF9900199
http://doi.org/10.1515/trser-2015-0049
http://doi.org/10.1515/trser-2015-0049
http://doi.org/10.1046/j.1439-0426.2002.00281.x
http://doi.org/10.1016/S0165-7836(02)00250-3
http://doi.org/10.2307/1540
http://doi.org/10.3906/zoo-0905-33

Journal of Applied Ichthyology

(29]

(30]

(31]

(32]

(33]

(34]

(35]

(36]

(37]

(38]

(39]

(40]

(41]

(42]

(43]

Inclusion Levels Ofleucaena Leucocephala Leaf Meal,” Journal
of Applied Sciences & Environmental Management 13, no. 1
(2010): https://doi.org/10.4314/jasem.v13i1.55257.

D. S. Pramanik and S. S. Mohanty, “Length-Weight Re-
lationship and Biology of Some Common Edible Fish Species
at Chandipur, Bay of Bengal, Odisha,” International Journal of
Fisheries and Aquatic Studies 4 (2016): 335-340.

K. Shao, S. Shen, and L. Chen, “A Newly Recorded Sandborer,
Sillaginopodys chondropus (Bleeker, 1849), With a Synopsis of
the Fishes of Family Sillaginidae of Taiwan,” Bulletin of the
Institute of Zoology Academia Sinica 25, no. 2 (1986): 141-150.
T. Kaga and H. C. Ho, “Redescription of Sillago (Parasillago)
Indica Mckay, Dutt and Sujatha, 1985 (Perciformes: Sillagi-
nidae), With a Reassignment to the Subgenus Sillago,” Zoo-
taxa 3513, no. 1 (2012): 61-67, https://doi.org/10.11646/
zootaxa.3513.1.3.

M. King, Fisheries. Biology, Assessment and Management, 1st
ed. (Fishing News Books, Ltd, 1995).

P. Sparre and S. C. Venema, “Introduction to Tropical Fish
Stock Assessment. Part 1: Manual (Rev. 2, FAO Fisheries
Technical Paper No. 306/1),” Food and Agriculture Organi-
zation of the United Nations (1998).

A. Keast and D. Webb, “Mouth and Body Form Relative to
Feeding Ecology in the Fish Fauna of a Small Lake, Lake
Opinicon, Ontario,” Journal of the Fisheries Research Board of
Canada 23, no. 12 (1966): 1845-1874, https://doi.org/10.1139/
{66-175.

W. E. Odum, “Utilization of the Direct Grazing and Plant
Detritus Food Chains by the Striped Mullet Mugil cephalus,”
in Marine Food Chains, ed. ]. H. Steele (Edinburgh: Oliver &
Boyd, 1970), 222-240.

T. W. Fulton, “The Rate of Growth of Fishes, 22"¢ Annual
Report, Part III. Edinburg: Fisher Board Scotl” (1904).

M. A. Khan, K. Yousuf, and S. Riaz, “Observations on Sex
Ratio and Fecundity of Sillago sihama (Forsskal, 1775)
(Family; Sillaginidae) From Karachi Coast,” Journal of En-
tomology and Zoology Studies 1, no. 6 (2013): 152-156.

N. Radhakrishnan, “A Contribution to the Biology of Indian
Sand Whiting Sillago sihama (Forskal),” Indian Journal of
Fisheries 4, no. 2 (1957): 254-283.

N. Manjappa, N. Basavaraja, and H. N. Anjaneyappa, “Re-
productive Biology of Estuarine Whiting, Sillago vincenti
(Mckay, 1980),” Journal of Aquaculture in the Tropics 30,
no. 1/2 (2015): 95.

M. R. Mirzaei, T. Valinasab, Z. Yasin, and A. T. S. Hwai,
“Reproduction Characteristics and Length-Weight Relation-
ships of the Sand Whiting (Sillago sihama) in the South
Coastal of Iran (Persian Gulf and Oman Sea),” Annals of
Biological Research 4, no. 5 (2013): 269-278.

E. S. H. K. Akel and S. I. Rizkalla, “A Contribution to the
Fishery Biology of an Immigrant New Species, Sillago sue-
zensis (Golani, Fricke & Tikochinski, 2014) (Family Sillagi-
nidae), in the Egyptian Mediterranean Waters Off Port Said,”
International Journal of Innovative Studies in Aquatic Biology
and Fisheries 1, no. 1 (2015): 38-45.

M. Hakimelahi, E. Kamrani, S. A. Taghavi Motlagh, and
M. Shojaei, “Growth Parameters and Mortality Rates of Liza
klunzingeri in the Iranian Waters of the Persian Gulf and
Oman Sea, Using Length Frequency Data,” Iranian Journal of
Fisheries Sciences 9, no. 1 (2010): 87-96.

A. Ismen, P. Ismen, and N. Basusta, “Age, Growth and Re-
production of Tub Gurnard (Chelidonichthys Lucerne,
L. 1758) in the Bay of Iskenderun in the Eastern

(44]

(45]

(46]

(47]

(48]

(49]

(50]

(51]

(52]

(53]

(54]

(55]

(56]

(57]

(58]

(59]

15

Mediterranean,” Turkish Journal of Veterinary and Animal
Sciences 28, no. 2 (2004): 7.

M. R. Islam, N. Sultana, M. B. Hossain, and S. Mondal,
“Estimation of Fecundity and Gonadosomatic Index (GSI) of
Gangetic Whiting, Sillaginopsis panijus (Hamilton, 1822)
From the Meghna River Estuary, Bangladesh,” World Applied
Sciences Journal 17, no. 10 (2012): 1253-1260.

P. Jaysankar and K. Alagaswamy, “Histological and Histo-
hemical Observation on the Oocytes in the Sand Whiting,
Sillago sihama (Forsskal),” Proceedings of the Indian National
Science Academy 60, no. 2 (1994): 173-182.

V. C. Palekar and D. V. Bal, “Studies on the Maturation and
Spawning of the Indian Whiting (Sillago sihama Forskal)
From Karwar Waters,” in Proceedings of the Indian Academy
of Sciences-Section B, 54, no. 2 (Springer, India, 1961), 76-93,
https://doi.org/10.1007/bf03051584.

J. M. F. Penha and L. A. F. Mateus, “Sustainable Harvest of
Two Large Predatory Catfish in the Cuiabd River Basin,
Northern Pantanal, Brazil,” Brazilian Journal of Biology 67,
no. 1 (2007): 81-89, https://doi.org/10.1590/s1519-
69842007000100011.

G. V. Nikolsky, Theory of Fish Population Dynamics as the
Biological Background for Rational Exploitation and Man-
agement of Fishery Resources (Oliver & Boyd, 1969).

E. Shamsan and A. Z. Ansari, “Studies on the Reproductive
Biology of Indian Sand Whiting, Sillago sihama (Forsskal),”
Indian Journal of Marine Sciences 39 (2010): 280-284.

B. H. Vinod and N. Basavaraja, “Reproductive Biology of the
Indian Sandwhiting, Sillago sihama (Forsskal)-Maturity
Stages, Fecundity, Spermatozoa, and Histology of Gonads,”
Indian Journal of Fisheries 57, no. 4 (2010): 21-29.

P. Jayasankar, “Length-Weight Relationship and Relative
Condition Factor in Sillago sihama (Forsskal) From Man-
dapam Region,” Indian Journal of Fisheries 38, no. 3 (1991):
183-186.

S. Doha and M. A. Hye, “Fecundity of the Padma River Hilsa
Ilisha (Ham.),” Pakistan Journal of Science 22 (1970): 176-183,
https://doi.org/10.1111/j.1600-0633.1998.tb00177 .x.

H. H. Gowda, P. S. Joseph, and M. Mohan Joseph, “Growth,
Condition and Sexuality of the Indian Sandwhiting, Sillago
sithama (Forskal),” in The First Indian Fisheries Forum. Pro-
ceedings (Asian Fisheries Society, 1988), 229-232.

L. M. Rao and G. Sivani, “The Food Preferences of Five
Commercially Important Fishes of Gosthani Estuary,” Indian
Journal of Fisheries 43, no. 2 (1996): 199-202.

M. Y. Yusoff, “Gonad Development and Diets of Silver Sillago
(Sillago sihama) in the Marudu Bay, Sabah” (2013).

R. Froese, “Cube Law, Condition Factor and Weight-Length
Relationships: History, Meta-Analysis and Recommenda-
tions,” Journal of Applied Ichthyology 22, no. 4 (2006): 241-
253, https://doi.org/10.1111/j.1439-0426.2006.00805.x.

K. N. Krishnamurthy and M. Kaliyamurthy, “Studies on the
Age and Growth of Sandwhiting Sillago sihama (Forskal)
From Pulicat Lake With Observations on Its Biology and
Fishery,” Indian Journal of Fisheries 25, no. 1-2 (1978): 84-97.
E. Taskavak and M. Bilecenoglu, “Length-Weight Relationships
for 18 Lessepsian (Red Sea) Immigrant Fish Species From the
Eastern Mediterranean Coast of Turkey,” Journal of the Marine
Biological Association of the United Kingdom 81, no. 5 (2001):
895-896, https://doi.org/10.1017/S0025315401004805.

M. Daliri, “Length-Weight and Length-Length Relationships,
Relative Eanzali Wetland, Southwest of the Caspian Sea,”
Caspian Journal of Environmental Sciences 10, no. 1 (2012):
25-31.


http://doi.org/10.4314/jasem.v13i1.55257
http://doi.org/10.11646/zootaxa.3513.1.3
http://doi.org/10.11646/zootaxa.3513.1.3
http://doi.org/10.1139/f66-175
http://doi.org/10.1139/f66-175
http://doi.org/10.1007/bf03051584
http://doi.org/10.1590/s1519-69842007000100011
http://doi.org/10.1590/s1519-69842007000100011
http://doi.org/10.1111/j.1600-0633.1998.tb00177.x
http://doi.org/10.1111/j.1439-0426.2006.00805.x
http://doi.org/10.1017/S0025315401004805

16

(60]

(61]

(62]

(63]

(64]

(65]

(6]

(67]

(68]

W. Sabbir, M. Y. Hossain, M. N. Khan, F. A. Rima,
M. S. Sarmin, and M. A. Rahman, “Biometric Indices of
Flathead Sillago, Sillaginopsis panijus (Hamilton, 1822) From
the Bay of Bengal (Southern Bangladesh),” Thalassas: In-
ternational Journal of Marine Science 38, no. 2 (2022): 811-
820, https://doi.org/10.1007/s41208-022-00421-9.

M. S. Alavi-Yeganeh, S. N. Mirhadi, and M. Nasri,
“Length-Weight and Length-Length Relationships for Three
Sillago Species (Sillaginidae) From the Persian Gulf,” Journal
of Applied Ichthyology 32, no. 6 (2016): 1322-1323, https://
doi.org/10.1111/jai.13223.

F. A. Adebiyi, “Length-Frequency Distribution, Length-
Weight Relationship and Condition Factor of Sompat
Grunt Pomadasys jubelini (Cuvier, 1830) Off Lagos Coast,
Nigeria,” Pertanika Journal of Tropical Agricultural Science 36,
no. 4 (2013).

P. Jayasankar, “Sillaginid Fishes of Palk Bay and Gulf of
Mannar With an Account on the Maturation and Spawning of
Indian Sandwhiting, Sillago sihama (Forsskal),” Indian
Journal of Fisheries 38, no. 1 (1991): 13-25.

C. R. Reddy and B. Neelakantan, “Relative Condition Factor
and Gonado-Somatic Index in Sillago sihama (Forrskal),”
Indian Journal of Fisheries 40 (1993): 171-174.

M. Y. Sulistiono, M. Yokota, S. Kitada, and S. Watanabe, “Age
and Growth of Japanese Whiting, Sillago japonica in Tateyama
Bay,” Fisheries Science 65, no. 1 (1999): 117-122, https://
doi.org/10.2331/fishsci.65.117.

M. A. B. Siddik, M. A. Hanif, M. R. Chaklader, A. Nahar, and
S. Mahmud, “Fishery Biology of Gangetic Whiting Sillagi-
nopsis panijus (Hamilton, 1822) Endemic to Ganges Delta,
Bangladesh,” Egyptian Journal of Aquatic Research 41, no. 4
(2015): 307-313, https://doi.org/10.1016/j.ejar.2015.11.001.
M. L. Figueiredo-Garuti and V. Garuti, “Total Condition
Factor and Somatic Condition Factor for Females Astyanax
bimaculatus (Pisces, Characidae), Coming From the North-
west Region of Sao Paulo, Parana River Basin,” in IX Brazilian
Meeting of Ichthyology, 6 (1991).

M. Naeem, A. H. Bhatti, and M. F. Nouman, “External
Morphological Study of Wild Labeo calbasu With Reference
to Body Weight, Total Length, and Condition Factor From the
River Chenab, Punjab, Pakistan,” World Academy of Science,
Engineering and Technology, International Journal of Bi-
ological, Biomolecular, ~Agricultural, Food, and Bio-
technological Engineering 6, no. 7 (2012): 429-432.

Journal of Applied Ichthyology


http://doi.org/10.1007/s41208-022-00421-9
http://doi.org/10.1111/jai.13223
http://doi.org/10.1111/jai.13223
http://doi.org/10.2331/fishsci.65.117
http://doi.org/10.2331/fishsci.65.117
http://doi.org/10.1016/j.ejar.2015.11.001

	Reproductive Biology and Feeding Habits of Sillago sihama (Forsskal, 1775) and Sillago mengjialensis (Gao, Baki, and Saha, 2022) in Bay of Bengal, Bangladesh
	1. Introduction
	2. Materials and Methods
	2.1. Fish Sampling and Measurements
	2.2. Taxonomical Identification of Fish
	2.2.1. External Morphological Characters
	2.2.2. Swimbladder

	2.3. Analysis of Data
	2.3.1. Sex Ratio
	2.3.2. GSI

	2.4. Length at First Maturity (Lm50)
	2.5. Study of Gonad
	2.5.1. Histological Study

	2.6. Fecundity
	2.7. Study of Feeding Organs
	2.8. Relative Length of Gut (RLG)
	2.9. LWR
	2.10. Condition Factor
	2.10.1. Relative Condition Factor

	2.11. Fulton’s Condition Factor
	2.12. Statistical Analysis

	3. Results
	3.1. Sex Ratio
	3.2. GSI
	3.3. Length at First Maturity (Lm50).
	3.4. Gonad Development
	3.5. Fecundity
	3.5.1. Structure of Feeding Organs
	3.5.2. Structure of the Digestive Tract

	3.6. Food Items
	3.7. Relative Length of Gut(RLG)
	3.8. LWR
	3.9. Condition Factor

	4. Discussion
	5. Conclusion
	Data Availability Statement
	Ethics Statement
	Consent
	Conflicts of Interest
	Funding
	Acknowledgments
	References




