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ABSTRACT

This study aimed at analyzing the length-weight relationship and the condition factors of Boleophthalmus
pectinirostris originating from the Maro estuary, Merauke Regency, Papua Province, Indonesia. This study was
conducted for three months, starting from July to September 2018. This study used a purposive sampling method.
The sampling of B. pectinirostris was carried out at two stations by using traps and capturing manually. 80 fish of
B. pectinirostris were caught during the study. The length size of males 6.5 to 17.5 cm and weight 1.7 to 44.0 g,
while the length of females 9.0 to 22.0 cm and weight 5.4 to 91.4 g. The results showed that the length-weight rela-
tionship of B. pectinirostris male reached W=0.0112L?3562 and W = 0.0099L>%% while females W = 0.0062L3*%
and W = 0.0052L*?"!, The length and weight relationship of B. pectinirostris showed negative allometric for
male (b<3) and positive allometric for female (b>3). The condition factor value of B. pectinirostris for males and
females ranged from 0.837 to 2.266, and 0.689 to 1.259, respectively.

Keywords: Boleophthalmus pectinirostris, length-weight relationship, condition factor, positive allometric,

negative allometric, Maro estuary, Merauke-Papua

INTRODUCTION

The Mudskipper is included in the Family
Gobiidae and Subfamily Oxudercinae [Murdy,
1989]. Mudskipper is one type of fish that is
adapted to two different habitats, i.e. land and
waters. Generally, Mudskipper habitats usually
cover the estuary region which is part of the sea,
shallow sea, and subtidal region in tidal areas
[Jaafar et al., 2009; Tang et al., 2009; Mahadevan
and Ravi, 2015]. In addition, Mudskipper relies
heavily on the presence of mangrove forests and
occupy a position as primary and secondary con-
sumers in the food chain in the coastal ecosys-
tems [Tang et al., 2009; Polgar and Lim, 2011;
Elviana and Sunarni, 2018].

The various benefits of Mudskipper fish have
been used for various purposes. The Mudskipper

is consumed as a traditional medicine to cure di-
arrheal diseases for children in India and can be
used as a drug to strengthen fetuses in China and
Japan [Ravi and Rajagopal, 2009]. Mudskipper
fish is believed to be able to increase energy so
it is often consumed for fetal health by pregnant
women [Purwaningsih et al., 2013]. Meanwhile,
the utilization of Mudskipper in Indonesia is still
very small, but it is very potential to be traded,
both as consumption fish and as raw material for
animal and fish food [Muhtadi et al., 2016].

The potential of Mudskipper at the Maro
estuary, Merauke Regency is very high. There
are 6 Mudskipper species found in the mouth of
the Maro estuary in Merauke Regency, Papua
Province, Indonesia, including Boleophthalmus
boddarti, B. pectinirostris, Oxuderces dentatus,
Periophthalmus argentilineaus, P. takita, and
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Scartelaos histophorus [Maturbongs et al., 2017].
However, there is no information and study re-
garding the growth patterns and factor conditions
of Mudskipper fish in Merauke Regency, Papua
Province, Indonesia.

The pattern of growth and conditions factor
of fish can be identified by measuring the length
and weight of fish [Shalloof and El-Far, 2017,
Lanzoni et al., 2018; Karna et al., 2018; Philips,
2019; Amin and Sabrah, 2019]. Several studies
were conducted to examine the relationship be-
tween the length and weight of Mudskipper fish.
In Indonesia, the studies the length-weight rela-
tionship of B. pectinirostris have not been con-
ducted. The information on the length-weight
relationship of fish is highly important in the
framework of fisheries management and fish
stock assessment. Therefore, this study aimed
at examining the length-weight relationship and
condition factor of B. pectinirostris found in the
Maro estuary, Merauke Regency, Papua Province,
Indonesia.

MATERIALS AND METHODS

A sampling of B. pectinirostris at two research
stations in the Maro estuary, Merauke Regency,
Papua Province, Indonesia. The station I is located
at coordinates 8°2°36.05” S 140°22°35.23” E and
station I at 8°28°32.61” S 140°22°30.97” E.
The sampling was done six times from July to
September 2018.

The sampling method used was purposive
sampling. The sampling of B. pectinirostris was
carried out at low tide using two methods. The
first method, involved a trap device made of ram
wire. The traps were installed in the nest hiding
B. pectinirostris so that the fish around the nest
could be trapped into the trap. The second meth-
od, fishing was done manually and assisted by
local people who have the expertise at capturing
B. pectinirostris. Furthermore, B. pectinirostris
samples were analyzed at the Laboratory of
Aquatic Resource Management, Faculty of Ag-
riculture-Musamus University to identifying the
B. pectinirostris based on fish sex and measure-
ments of the fish length and weight.

The analysis of the length-weight relation-
ship of B. pectinirostris was carried out separate-
ly between males and females. The analysis of
the length-weight relationship was carried out to
determine the growth pattern of B. pectinirostris
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based on the following equation [Lagler, 1961;
Ricker, 1975]:

W=all (1)
where: L is the total length, IV is the total weight,
a and b values are constant numbers.

One of the important attributes of fish growth
pattern is the Fulton (K) condition Factor. The
condition factor indicates the state of physical
capacity for fish survival and reproduction [Ef-
fendie, 1997]. The coefficient of the Fulton (K)
condition factor was determined by means of the
following formula [Okgerman, 2005]:

K=WL3x 100 2)
where: K is the condition factor,
W is the weight (g),
L is the total length (mm) and -3 is the
coefficient.

The condition factor values in the range of
0-2 indicate that the body of the fish is less flat
and the range of 3—4 indicates the body of the fish
is slightly flat [Effendie, 1997].

RESULTS AND DISCUSSION

Length-Weight Relationship of B. pectinirostris

During the study, captured B. pectinirostris
included 80 fish consisting of 37 fish (16 males
and 21 females) at the station I and 43 fish
(20 males and 23 females) at station II (Table 1).
Overall, the length size of males B. pectinirostris
range from 6.5 to 17.5 cm and females range
from 9.0 to 22.0 cm. The weight size of males B.
pectinirostris ranges from 1.7 to 44.0 g, while fe-
males range from 5.4 to 91.4 g. The differences in
fish length can be caused by the differences in the
location of fish sampling. One same fish species
can reach different maximum lengths depending
on where the species is located.

The length-weight relationship in fish is of
great importance in fishery assessments [Haimov-
ic and Velasco, 2000]. Table 1 presents the results
of the analysis pertaining to fish length, weight,
and parameters of the fish-length relationship
B. pectinirostris. On the basis of the results in
Table 1, the length-weight relationship of male
B. pectinirostris at the station I and station II is
W = 0.0112L%%¢ and W = 0.0099L2%85, respec-
tively. The b values (b = 2.8562 and b = 2.8885)
reached b<3, whicc means that the growth pattern
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Table 1. Fish length, weight, and length-weight relationship parameters of B. pectinirostris

. Number Length (cm) Weight (g) L-W relationship (W= aL")
Station Sex - -
of fish Min Max Min Max a b R?
Male 16 9.3 17.5 6.3 44.0 0.0112 2.8562 0.9640
Female 21 9.0 17.5 5.4 52.1 0.0062 3.0907 0.9784
" Male 20 6.5 16.4 1.7 29.1 0.0099 2.8885 0.9322
Female 23 9.5 22.0 6.0 91.4 0.0052 3.1211 0.9796

of male B. pectinirostris is negative allometric.
In turn, the length-weight relationship of female
B. pectinirostris at the station I and station II was
W = 0.0062L*"7 and W = 0.0052L*2!, respec-
tively. The b values (b = 3.0907 and b = 3.1211)
of b>3 mean that the growth pattern of female
B. pectinirostris is positive allometric. The re-
sults of this study show that the growth pattern
of male B. pectinirostris is allometric negative,
indicating that the energy obtained from the in-
take of fish nutrients tends to be used more for
movement activities such as swimming, which
causes the absorption of nutrients to reduce the
fish weight. Conversely, the growth pattern of fe-
male B. pectinirostris is allometric positive which
indicates the tendency of more silent fish so that
there is a buildup of energy and this condition is
used for the formation of new cells so that the fish
body weight increases [Effendie, 1997].

The regression coefficient graph of the
length-weight relationship of B. pectinirostris is
presented in Figure 1 for station [ and Figure 2 for
station II. Overall, the results of this study show
that the coefficient of determination (R?) ranged
between from 0.9322 to 0.9796. It means that
93.2-97.9% of fish weight increase can explain
the condition of fish length, while the rest can be
caused by other factors such as environmental
factors and age. If the value of determination (R?)

is high, a close relationship between weight gain
and increase in fish length is indicated, and vice
versa. In this study, B. pectinirostris has a cor-
relation value that approaches 1 which indicates
the closer the relationship between the two vari-
ables (fish length and weight). On the basis of the
coefficient of determination (R?), the coefficient
of correlation (R) can be obtained, ranging from
0.9655 to 0.9897, which indicates that there is a
high correlation between the growth of the length
and weight of B. pectinirostris.

The length-weight relationship and the
growth pattern of B. pectinirostris obtained in
this study are relatively similar to the results
study by Yang et al. [2003] and Jeong et al.
[2004]. The results study by Yang et al. [2003]
obtained b value are b = 2.588 at a fish length of
5.0 cm to 12.0 cm. In turn, in the results study by
Jeong et al. [2004], the obtained b values for male
B. pectinirostris (fish length 10.5 cm to 18.0 cm)
and female (fish length 11.0 cm to 19.0 cm) were
b=2.180 and b = 3.120, respectively. According
to Muchlisin [2010], the b value is influenced by
the behavior of fish, for example, fish that move
actively. Some of the results of research on the
length-weight relationship of another Mudskip-
per types, such as the results study by Bidawi
et al. [2017] which obtained the b value for
P. chrysospilos, P. gracilis, and B. boddarti were
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Figure 1. Graph of length-weight relations of B. pectinirostris at stasiun I (a) male and (b) female
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Figure 2. Graph of length-weight relations of B. pectinirostris at stasiun II (a) male and (b) female

b =2.953, b = 2.275, and b = 2.7367, respec-
tively. The results of the study by Dinh [2017]
showed the b values for B. hoddarti male and
female in the range b = 2.04 to b = 3.22, and
b = 2.57 to b = 3.31, respectively. Furthermore,
the results of the study by Mahadevan et al. [2017]
reached the b values of O. dentatus and S. histopho-
rus were b=2.718, and b = 2.689, respectively.

The body length and weight of fish through-
out its life cycle are very influential on the b value
(growth value) so that the factors that indirectly
influence the body size of fish will affect the
growth pattern [Suwarni, 2009]. There are sev-
eral factors that influence fish growth, including
offspring, reproduction, parasite age, and disease,
while external factors include the amount and size
of available food, temperature, dissolved oxygen,
and water quality [Effendie, 1997]. The changes
in the weight of fish can result from the changes
in feed and energy allocation for growth and re-
production, which leads to different fish weight
even though the length is the same [Meretsky et
al., 2000].

The Condition Factor of B. pectinirostris

Condition factors are calculated to assess
general fish health, productivity and physiologi-
cal conditions of fish populations [Blackwell et

Table 2. Factor condition of B. pectinirostris

al., 2000; Richter, 2007]. The factors of this con-
dition reflect the morphological characteristics
of the body, fat content and growth rate [Froese,
2006; Stevenson and Woods, 2006]. Table 2 pres-
ents the analysis results of the conditions factor of
B. pectinirostris in the Maro estuary, Merauke Re-
gency. The results in Table 2 indicate that the con-
dition factor of male and female B. pectinirostris
is different, ranging between 0.837 to 2.66 and
0.689 to 1.259, respectively. The obtained value
of the condition factor indicates that the body
fish is less flat. The condition factor values of fish
range from 0 to 2 indicate the body of the fish
is less flat and the condition factor value of fish
ranging from 3 to 4 shows the body of the fish is
slightly flattened. Descriptively, it can be stated
that the condition factor in the male individuals is
relatively greater than in the female individuals.
The difference in factor values of this condition is
due to gender [Lorenzoni et al., 2015].

A condition factor is an important tool for the
study of fish biology, mainly when the species
lies at the base of the higher food web [Diaz et al.,
2000]. The higher the value of the condition fac-
tor indicates a match between the fish and the en-
vironment. Generally, the range of condition fac-
tors of the female fish is higher than in the case of
the male fish [Rahardjo and Simanjuntak, 2008].
However, the results of this study indicate that

. ) Condition factor (K)
Station Sex Number of fish -
Min Max Average
| Male 16 0.837 1.245 1.015
Female 21 0.964 1.259 1.709
" Male 20 0.986 2.266 1.309
Female 23 0.689 1.107 0.943
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the condition factor of male B. pectinirostris is
relatively higher than the female B. pectinirostris.
This condition can be due to the possibility of fe-
males B. pectinirostris releasing their eggs and
restoring their original shape so that the range of
condition factors is low. Increasing of condition
factors value of fish is relatively high when the
gonads of fish are filled and reach their peak be-
fore spawning occurs. The conditions factor will
differ depending on gender, season and location of
capture, level of gonadal maturity, an abundance
of food and environmental conditions of the wa-
ters [King, 1995]. The condition factors of fish
can also be influenced by the number and den-
sity of predators [Anderson and Gutreuter, 1983;
Murphy et al., 1991; Blackwell et al., 2000].

CONCLUSION

In this study, the differences in length-weight
relations of male and female B. Pectinirostris were
investigated. On the basis of the length-weight re-
lationship of B. pectinirostris it was observed that
the growth pattern of the male is negative allome-
tric, while females are positively allometric, and
the condition factor of the male is higher than the
female. The differences in growth patterns and
condition factors can be caused by various fac-
tors such as differences in fish length and weight,
differences in food availability, breeding phase of
female fish, level of fish movement, and other en-
vironmental conditions.
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