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ABSTRACT

ARTICLE INFO

The Tank Goby Glossogobius giuris, is a prominent freshwater species belonging to
the family Gobiidae. This study primarily investigated the growth pattern, condition
and form factor of G. giuris sampled from the wetland ecosystem of Bhutiyar Beel
in southern Bangladesh. A total of 300 individuals were sampled from commercial
fishers on a seasonal basis (pre-monsoon, monsoon and post-monsoon) during 2023,
with recording of length and weight of each specimen. Total length (TL) ranged
from 5.9 to 16.4 cm while body weight (BW) varied from 1.80 to 43.70 g. Overall,
the species exhibited a negative allometric growth pattern, with a strong correlation
in the length-length relationship (LLR) documented (r?= 0.967). The assessed value
(0.0068) of form factor (aso) indicated an eel-like body shape. Further, the average
value of Fulton’s condition factor (Kg) was estimated to be well below 1, indicating
suboptimal health status. The findings of this study will contribute to the
development of effective conservation policies for this fish species in the Bhutiyar
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Beel and connected ecosystems.

Introduction
Bangladesh is blessed with plentiful wetlands including
rivers, canals, oxbow lakes, floodplains and seasonal
marshes. After China and India, Bangladesh possessed
third place in Asia with 800 aquatic species distributed
in the marine, brackish and freshwater habitat (Hussain
& Mazid, 2001). Fisheries sector fulfills 60% of animal
protein requirement for the wvast population of
Bangladesh (DoF, 2023). In addition, this sector
provides enormous employment opportunities and acts
as a vibrant source for earning foreign currency (Alam
& Thomson, 2001). However, the wild fisheries
resources face significant threats due to indiscriminate
harvest  accelerated by  different  ecological
modifications of aquatic ecosystem (Hossen et al.,
2019; Sabbir et al., 2021). Furthermore, a lack of
information on the life history traits of various fish
populations poses a major challenge to the
implementation of effective fishing policies in these,
necessitating urgent investigation (Sabbir et al., 2022).
Information about length-frequency distributions
(LFDs) is indispensable to perform stock assessment
program of a particular species in its wild habitat (Mawa
etal., 2022; Khan et al., 2023). Moreover, LFD denotes
the size structure of a fish species due to fishing
mortality (Sabbir et al., 2022). Besides, LFD reveals
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the recruitment pattern and physical status including
spawning season of a species in its natural ecosystem
(llah et al., 2023; Sabbir et al., 2023). Knowledge about
length-weight relationships (LWRs) is obligatory for
determining the population structure of a specific fish
species and for comparing the differences among the
stocks of that particular species (King, 2007). Likewise,
such information is also crucial in environment
monitoring program in a specific geographic area
(Froese, 2006). Fisheries conservation and management
program exclusively depends on accurate estimation of
LWRs (Ahmed et al., 2012; Hossain et al., 2015).
Length-length relationships (LLRs) are also considered
as an essential parameter to detect the population
structure for executing sound management strategy of a
specific fish species (Sabbir et al., 2022). Further, the
calculation of form factor (a3.0) usually indicates the
body structure of teleost fish species in a given
ecosystem (Froese, 2006; Hossen et al., 2019).
Nevertheless, the condition factor typically indicates the
wellbeing of a fish stock in a wild environment by
measuring several biological and ecological factors like
growth, gonad development, reproductive fitness,
survival and environmental status regarding feeding
conditions (Mac Gregoer, 1959; Richter, 2007; Sabbir
et al., 2020a).
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The Tank Goby, scientifically known as Glossogobius
giuris belongs to the family Gobiidae within Gobiiformes
order, and is predominantly distributed throughout the
freshwater and estuaries of the Indian subcontinent
(Talwar & Jhingran, 1991). This species typically inhabits
clear to turbid water-body with rocky or sandy bottoms
including streams, marshlands and ponds (Allen, 1991). G.
giuris is typically known as “Bele” in Bangladesh. The
feed items of G. giuris consist of crustacean, insects and
small fish (Rainboth, 1996). Besides, cannibalism is
somewhat frequent in this species (Hossain et al., 2009).
Spawning usually takes place in freshwater body as noted
by Manacop (1953). Remarkably, this species is
considered as “least concern” globally regarding
conservation status (IUCN, 2022). G. giuris is an
important food fish for the people of south-east Asia and
provides a source of nutrition with a high market price.
Therefore, G. giuris is a significant target fish for artisanal
and large-scale fishermen (Kibria & Ahmed, 2005).
Consequently, this species is chronologically misplacing
its trendy appearance due to overharvesting with illegal
fishing gears, modification of natural wetland habitat in to
agricultural field, pollution and siltation (Sabbir et al.,
2020b). In order to ensure the sustainability of G. giuris,
the river and other wild aquatic wetland habitat need to be
brought under proper management plan. Information
regarding biometric indices is essential to develop suitable
management and conservation strategy for any aquatic
species in its wild ecosystem (Sabbir et al., 2023). While
some research has been conducted regarding population
parameters of G. giuris in different inland open-water
ecosystem, there is a lack of data from inland closed water-
bodies in Bangladesh (Table 1). Therefore, this research
aims to fill the gap by investigating the biometric data of
the G. giuris including LFDs, LWRs, LLRs, condition and
form factor sampled from Bhutiyar Beel wetland
ecosystem in southern Bangladesh on seasonal basis.

Table 1: Available studies on population parameters of
Glossogobius giuris from different water-bodies.

Aspects Country References

Length-weight and Ganges River,

morphometric northwestern Hossain et al.
re'lat¥onsh1ps of G. Bangladesh (2009)
giuris

Length-weight

relationship and Manchar Lake, Achakzai et

condition factor of G. Sindh, Pakistan al. (2014)
giuris
Population biology of ~ Mekong Delta, Dinh et al.
G. giuris Vietnam (2017)
1;;[](; ?:f;lftglz fG Gorai River, Azad et al.

. P ' Bangladesh (2018)
giuris
Length—wgght Lapompakka lake, = Suwarni et
relationship and .

o South Sulawesi, al. (2022)
condition factors of G. .
Indonesia.

giuris

Materials and methods

Specimen identification and data collection

The experimental specimen (Glossogobius guiris) was
identified according to the distinctive identifying
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characters outlined in Rahman (2005). Together 300
individual specimens were harvested on seasonal basis
(pre-monsoon, monsoon and post monsoon) with the
help of native fishers during January to December, 2023
from the Bhutiyar Beel wetland ecosystem (Terokhada
upazilla, Khulna district, southern Bangladesh) (Figure
1). After the harvest, fish samples were preserved in ice
instantaneously to prevent decomposition. Specimens
were washed carefully after arriving at laboratory.
Moisture from the surface of each specimen was
absorbed with blotting paper to ensure the exact body
weight. Thereafter, different lengths (TL and SL) and
body weight (BW) were documented.
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Figure 1. Location of the study area (Bhutiyar Beel
wetland ecosystem, Terokhada upazilla, Khulna district,
southern Bangladesh).

Determination of LFDs, LWRs and LLRs

The LFD of G. giuris was determined by assembling 1 cm
intervals of TL. With the purpose of discovering growth
pattern (b), LWRs was calculated as W= axL® (Tesch,
1968), where W represents the total body weight and L
indicates the total length. Further, the value of a and b were
assessed with linear regression analysis from natural
logarithms: In (W) =1In (a) + b In (L). Moreover, LLRs (TL
vs. SL) were explored through linear regression model
(Hossain et al., 2006).

Form factor

Form factor (as.0) of G. giuris population was analyzed
following the equation aso = 10log a-s(b-3) (Froese,
2006).
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Determination of condition factors
The Kg was calculated as Ke =100x (W/L3) (Fulton, 1904),
where W indicates the BW in g and L is the TL in cm.

Statistical analysis
Microsoft® Excel-add-in-DDXL software was used for
data analysis considering the significance level at 5%.

Results

LFDs

The LFD of G. guiris displayed that the size ranged
from 5.9 to 16.4 cm TL. The highest TL was recorded
16.4 cm in post-monsoon. The lowest size was
documented 5.9 cm in post-monsoon as well. The study
also showed that the body weight ranged from 1.80 to
43.70 g for the pooled data set (Table 2). Further, LFD
specified that 10.00 to 10.99 TL group was more
susceptible to fishing mortality (Figure 2).
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Growth pattern

As a whole ‘b’ value for G. guiris denoted negative
allometric growth pattern (b < 3.00) (Figure 3).
Although positive allometric growth pattern (b > 3) was
found in monsoon. All LWRs were found highly
correlated with all r? values > 0.945 (Table 3). Further,
LLR (TL vs. SL) was found significantly correlated
with r? = 0.967(Figure 4).

Form Factor

The projected form factor (aso) was 0.0068 indicated
eel-like body shape of the experimental specimen
(Froese, 2006).

Table 2: Total length (cm) and body weight (g) measurements of Glossogobius guiris from the Bhutiyar Beel,
southern Bangladesh.

Season N TL (cm) BW (g)
S
Min Max Mean + SD 95% CL Min Max Mean + SD 95% CL
Pre- 11.40- 12.50-
Monsoon 100 6.7 16.1 11.92+2.67 12.46 2.38 28.01 13.93+7.20 1536
11.04- 11.76-
Monsoon 100 7.3 15.0 11.33+1.50 11 64 4.09 32.71 12.93+5.93 1412
Post- 10.60- 11.85 -
Monsoon 100 5.9 16.4 10.97+1.84 11.33 1.80 43.70 13.23+6.98 14.62
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Figure 2. LFDs of Glossogobius guiris from the Bhutiyar Beel, southern Bangladesh

Table 3: Seasonal variation of LWRs of Glossogobius guiris from the Bhutiyar Beel, southern Bangladesh.

Season 0 Regression parameters 95% ;:L of 95% CL of b 2 oT

a b
Pre- Monsoon 100 0.0188 2.63 0.0162 -0.0218 2.57 -2.69 0.987 -A
Monsoon 100 0.006 3.16 0.0039-0.0080 3.01-3.31 0.945 +A
Post-Monsoon 100 0.0128 2.87 0.0093-0.0176 2.73-3.00 0.945 -A
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Figure 3. Relationships between TL and BW of Glossogobius guiris from the Bhutiyar Beel, southern Bangladesh.
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Figure 4. TL vs. SL relationship of Glossogobius guiris from the Bhutiyar Beel, southern Bangladesh.

Fulton’s condition factor (Kr)

The minimum and peak Kr values were recorded as 0.58
and 1.41 in pre-monsoon and post-monsoon season,
respectively (Table 4; Figure 5). The average Kg value was
found near to 1 only in post-monsoon.

Discussion

Information regarding length-frequency distributions
(LFDs) is crucial for detecting the recruitment pattern of a
particular species (Hossain et al., 2006). Additionally,
LFDs provide insights into the status of a particular fish
stock, breeding period, mortality rate as well as river health
(Sabbir et al., 2020a). Similarly, data on length-weight
relationships (LWRs) are essential for evaluating the life
history traits of a fish stock among different geographical
arenas (Rahman et al., 2019). Likewise, knowledge about
length-length relationships (LLRS) is a key component to
recognize the growth pattern of a fish species (Sabbir et al.,
2022). Moreover, a number of eco-physiological factors
are reliant on LLRs (Hossain et al., 2006).

In this study, we encountered difficulties sampling
fish smaller than 5.9 cm TL possibly due to the large mesh
size of the fishing gears or fishermen failing to select the
suitable locations where smaller specimens reside (Hossen
et al., 2019). The recorded peak TL for the experimental
specimen was 16.4 cm with body weights varying from
1.80 to 43.70 g.
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Table 4: Seasonal variation of K value of Glossogobius
guiris from the Bhutiyar Beel, southern Bangladesh.

Fulton's condition factor (Kr)

Season n

Min Max MeantSD 95% CL
Pre-
Monsoon 100 058 093  0.76:008  074-0.77
Monsoon 100 0.66 1.08 0.83+0.08  0.82-.85
Post- 100 065 1.41 093+0.11 0.91-0.96
Monsoon

However, Achakzai et al. (2014) recorded the TL
ranged from 4.8 to 22.0 cm and BW varied from 2.1 to
125.1 g for pooled sample from Manchar Lake, Sindh,
Pakistan. Similarly, Hossain et al. (2009) reported the TL
ranged between 11.30 to 23.60 cm and BW deviated from
11.10 to 98.20 g from the Ganges River, northwestern
Bangladesh. Further, Azad et al. (2018) stated that TL
varied from 4.3 to 26.9 cm and BW ranged from 0.67 to
146.55 g for pooled data of G. guiris harvested from Gorai
River Bangladesh. Likewise, Suwarni et al. (2022)
recorded that TL ranged between 0.97 to 2.49 cm and BW
differed from 0.90 to 7.00 g for pooled sample. The
variation of growth rate might be occurred due to
availability of food and feeding activities as well as
difference in the ecosystems where the species inhabits
(Suwarni et al., 2022). It is notable to mention that data
regarding TL is indispensable to evaluate the
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Figure 5. Average Kg value of Glossogobius guiris from
the Bhutiyar Beel, southern Bangladesh.

asymptotic length as well as growth co-efficient of fishes
in order to formulate proper fisheries management policy
(Khan et al., 2023; Sabbir et al., 2020a).

The range of allometric co-efficient (b) of the LWRs
should vary between 2.0 to 4.0 as suggested by Carlandar
(1969). On the other hand, Froese (2006) claimed that the
value of ‘b’ should be ranged from 2.5 to 3.5 in case of
teleost fish species. In the current research, the value of
slope ‘b’ was deviated between 2.63 (pre-monsoon) to
3.16 (monsoon). Therefore, our result is comparable with
the findings of Froese (2006). Further, the overall b value
(2.72) indicated negative allometric growth pattern (b <
3.00) for G. giuris inhabiting in Bhutiyar Beel wetland
ecosystem. Similarly, Achakzai et al. (2014) reported
negative allometric growth pattern for male, female and
combined sex from Manchar lake, Sindh, Pakistan.
Hossain et al. (2009) reported isometric growth pattern
(b=3) for the combined sex of G. giuris collected from
Padma River, northwestern Bangladesh. On the other
hand, Azad et al. (2018) documented negative allometric
growth pattern (b=2.91) for the experimental species
sampled from Gorai River, southwest Bangladesh. The
variation of the regression parameter ‘b’ may be occurred
in the same species populating different habitats due to
season, gonadal development, availability of feed, pH,
dissolved oxygen, physiological condition and age (Tesch,
1968; Hossain et al., 2015; Sabbir et al., 2023). Further, the
LLR (TL vs. SL) was documented strongly correlated (r?
= 0.967) for the sampled specimens. But literature
regarding LLR of G. giuris is insufficient elsewhere and
we did not make any comparison with other research. that
data regarding TL is indispensable to evaluate the
asymptotic length as well as growth co-efficient of fishes
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in order to formulate proper fisheries management policy
(Khan et al., 2023; Sabbir et al., 2020a).

Form factor (as.0) typically indicates the shape of body
of teleost fish species in a particular aquatic ecosystem.
The form factor (aso) was estimated 0.0068 for G. guiris
population indicated eel- like body shape (Froese, 2006).
However, we found no previous literature to compare our
findings.

In recent decade, fish is considered the main protein
source for the global population. Consequently, the
physical status of a particular fish species should be
exposed in an aquatic ecosystem in order to execute
successful conservation program. Typically, the condition
factor index is used to denote the wellbeing of fish in its
wild habitat (Ahmed et al., 2012; Sabbir et al., 2020b).
Condition factor denotes the real condition of fish health
including fitness level, sexual maturity and survival
(Richter, 2007). Fulton’s condition factor is used
frequently to detect the status of fish health in a natural
ecosystem (Rahman et al., 2023). The higher condition
value denotes that the fish inhabit in a good environment
with healthier condition (Hossain et al., 2017; Sabbir et al.,
2023). Our study is the first effort to explain the Fulton’s
condition factor (Kg) of G. guiris sampled from Bhutiyar
Beel, southern Bangladesh. During the study period, the
Fulton’s condition factor was found higher (1.41) in post-
monsoon and lower (0.58) in pre-monsoon. The mean Kg
value was found well below 1 indicated an unhealthy
condition of G. guiris sampled from the Bhutiyar Beel,
southern Bangladesh. We found no reference about the Kg
elsewhere, making it difficult to compare our findings with
other studies.

Conclusion

The overall b value revealed negative allometric growth
pattern. Further, form factor denoted eel-like body shape
and the Kg index indicated an unhealthy status for G.
guiris. Finally, our findings would be helpful and effective
to conduct further stock assessment program of G. guiris
population in the Bhutiyar Beel, southern Bangladesh.
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