N ﬂMNiuawi' [

Omni-Akuatika, 15 (1): 19-29, 2019

@Eﬂ ISSN: 1858-3873 print / 2476-9347 online

Research Article
S

[2)
's'dff_ﬁﬁuﬁ‘ journal homepage: http://ojs.omniakuatika.net

Length-Weight Relationship, Growth Patterns and Sex Ratio of Dog Conch Strombus canarium
Linnaeus, 1758 in the Waters of Kota Batam

Ramses'’, Fauziah Syamsi’, Notowinarto®

lBiology Education Study Program, Riau Kepulauan University-Batam, Indonesia

*Correspondent author: ramses.firdaus@gmail.com

Received 9 July 2018; Accepted 19 April 2019; Available online 10 May 2019

ABSTRACT

This study aims to analyze the aspect length of weight relationship, growth pattern, and sex ratio of
Dog conch. This research was conducted in May-August 2018. The samples were collected from three
locations (stations) which became the main of catching the Dog conch in Kota Batam, namely, Jaloh
Island, Kangkung Bay, and Terong Island. A total of 377 individuals (162 males and 215 females) S.
canarium were collected from three research stations. The value of the length-weight relationship for
females, males, dan blended, at the respective station, are Jaloh Island, W=0,000142L>%** R2= 0.555
(female), W=0,00049L*°"°, R2= 0.566 (male), and W=0,000165L>%%! with a value of R2= 0.572
(blanded); Kangkung Bay, W=0,0850L"*"°, R2= 0.325 (female), 0,00000511L>'®°, R2= 0.776 (male),
and W=0,0384L"*®°, with Rz = 0.374 (blended); As well as Terong Island, W=1,227L°"*®, R2= 0.180
(female), W=0,00139L>%% R2= 0.714 (male) and W=0,118L"*"® with R2= 0.355 (blended). The pattern
of growth of Dog conch is negative allometric (b<3) where long growth is faster than weight gain,
except male Dog conch in Kangkung Bay, has a coefficient (b>3) has a positive allometric growth
pattern, where weight gain is faster than long increments. The sex ratio of Dog conch on Jaloh Island
and Terong Island is balanced, while in Kangkung Bay it is not balanced. Overall the sex ratio in the

study location is not balanced with a ratio of 1: 1.33 with the expectation frequency (Ei) of 188.8.
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Introduction

The importance of mollusk biota for
human life including Gastropoda has been
started since the past. This was revealed in
several researchers' reports on
Archaeozoological studies (Ktalav & Borowski,
2010; Will, Kandel, Kyriacou, & Conard, 2016;
Hood & Melseether, 2016). However, currently,
there are not many known species of
bioecological important species, including
species of Strombus canarium. Cob, et al.
(2012) explain the ecology of Strombus
canarium is still poorly understood and is
largely unexplained. Although the life of the Dog
conch is closely related to the existence of
seagrass ecosystems, certain distributions, and
preferences in habitats that are not widely
known. This is due to the lack of research on
this species. Determining mechanisms that
regulate distribution and abundance is very
important for species management. The status
of the sustainability of the Gonggong snalil
population in the ecological dimension can be
seen from the four measured variables, namely

the condition of the waters, substrate, capture
technology and size of capture (Khodijah &
Anggraini, 2015).

Dog conch, Strombus canarium Linnaeus
1758 (Gastropod: Strombidae) are marine biota
inhabiting intertidal ecosystems on muddy
substrates overgrown with seagrass vegetation,
which have an important role in the food chain
cycle, as well as an indicator of monitoring
water quality. Suratissa & Rathnayake, (2017)
report that ecologically gastropods act as
herbivores, carnivores, carcasses, ciliary
feeders, and parasites in the food chain of the
marine ecosystem. Generally, gastropods
belong to two trophic levels in the seafood
chain, as trophic level two and third level.

Dog conch is native to the Indo-Pacific
waters that are spread in the waters of India-Sri
Lanka, South Japan, northern Australia, and
Indonesia. In Indonesia, Dog conch are
reported to be found in the waters of Lingga,
Riau Islands (BP-PSPL UNRI, 2010); Bangka
Belitung Islands (Dody, 2011; Utami, 2012).
Dog conch in the Riau Islands is typical biota
that lives on the coast of Bintan Island and its
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surroundings (Viruly, 2011). This biota became
a superior fishery commodity which became an
icon of seafood culinary in Riau Islands
Province, especially Batam City. Dependence
on natural stocks and overfishing will threaten
the sustainability (quantity and quality) of the
Dog conch in Batam waters. The success of the
development of Dog conch cultivation in the
future will be able to answer the problem of the
high demand for Dog conch without depending
on its population in nature and can increase the
income of fishing communities. While on the
other hand, information about the diversity and
bioecology of Dog conch is unknown. This
study aims to analyze aspects of biology such
as the length-weight relationship, the pattern of
growth, and sex ratio Dog conch Canarium
Strombus in the association of the City of
Batam, Riau-Indonesian Islands.

Material and Methods

Dog conch (Strombus canarium)
sampling was conducted in three locations
(stations) which became the center of catching
the Dog conch that is in Jaloh Island, Kangkung
Bay and Terong Island, Belakang Padang
Districts, Kota Batam. This research was
conducted in May-August 2018. Sampling in
this study follows the linetransect method which
is placed randomly at 3 observation points at
each station.The transect is made as long as 10

meters parallel to the coastline with an
observation distance of one (1) meter on the left
and one (1) meter on the right so that the area
observed per transect is 2 m x 10 m or = 20
meters’. Thus the area of observation in each
station is 3 x 20 m? or = 60 m°.

Morphometric measurements

The morphometric measurements of Dog
conch were performed on Shell Length (SL),
Body Whorl Length (BW), Shell Width (SW),
Sheel Depth (SD), Outer Lip / Lip thickness
(OL) and Aperture length (AL) and weight (W)
(Figure 2). For the size of the weight carried out
weighing the wet weight. To measure Dog
conch morphometry, use the calipers and digital
scales.

Length-weight relationship and pattern of
growth

Length-Weight relationships described in
two forms, namely isometric and allometric, with
the equation:

W:aLb

Remarks:
W = weight of the Dog conch (g)

L = length of Dog conch shell (mm)
a and b = Constants
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Figure 1. Research site
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If linear through logarithmic
transformation, the equation: Log W = Log a +
b Log L. Obtains parameters a and b, using
simple linear regression analysis with Log W
as'y' (non-independent variable) and Log L as
X' (independent variable) carried out by the t
test. Draw conclusions as follows:

b = 3, the length and weight relationship is
isometric.

b # 3, the relationship between length and
weight is allometric

Isometric means a long increase in
balance with increasing weight. Positive
allometric, if b = 3 (weight gain faster than
length increment) and negative allometric, if b
<3 (length increase is faster than added
weight).

¢ _ bi-bg
hitung = W

Remarks:

b; = Value b (length-weight relationships)
bo =3

Sb; = Deviation of coefficient b

Furthermore, the count is compared with
the t-value at the 95% confidence interval.
Then to find out the pattern of growth, the
decision rules taken refer to Nasoetion & Barizi
(1980).

Sex ratio

Dog conch sex is determined by making
direct observations of the Dog conch genitals.
Determination of Dog conch genitals refers to
Dody, (2012). After morphometric
measurements, each individual is separated
from the frame so that he can observe his dark
instrument. Analysis of knowing the balance of
the sex ratio of male and female fish, namely:

X = l
B
Remarks:

X = Sex ratio
J = Number of male fish (tail)

B = Number of female fish (tail)

The relationship between male and
female from a population studied can be
determined by conducting sex ratio analysis
using the chi-square test (X?) (Walpole, 1993).

il
XZ- 01=¢€l

ol

Remarks:

X?> = Value for random variables whose
distribution of drawings approaches the
distribution of chi square.

oi = The number of male and female bark
frequencies observed in the i data

ei = Number of expectation frequencies from
male and female barks in the i data

Furthermore, the calculated X? value is
compared with the X? table value at the 95%
confidence interval. Then to find out the sex
ratio, the rules of decision are taken referring
(Walpole, 1993).

Results and Discussion

Overall the number of S.canarium in
Jaloh Island waters was 215 individuals,
consisting of 109 female individuals and 106
male individuals. There are 78 individuals in
Kangkung Bay waters, consisting of 57 female
individuals and 21 male individuals. While in the
Terong Island waters, there were 84 individuals,
consisting of 49 female individuals and 35 male
individuals.

Jaloh Island

The average length of the Dog conch on
Jaloh Island is 64.29 mm, with a range of
48.35-78.82 mm. The relationship of the length
of the combined weight (male and female) of
the bark snail as a whole has a linear
regression equation Y = 2.881x -8.711 (W =
0,000165L2,881) with a value of R2 = 0.572,
females having the equation Y = 2.924x -8,858
(W = 0,000142L2,924) with a value of R? =
0.555, and males having the equation Y =
2.610x -7.622 (W = 0,00049L2,610) with a
value of R2 = 0.566. The overall growth pattern
of Dog conch in Jaloh Island waters as a whole
has a coefficient of b = 2,881, females have a
coefficient value of b = 2,924 and males have a
coefficient value of b = 2,610 which indicates
that Dog conch have negative allometric growth
patterns, tend to be elongated namely length
increase faster than weight gain (Table 1).
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Figure 2. Length-weight relationships and comparison of growth patterns that are measured
(observations) and predicted the Dog conch (S.canarium) in Jaloh Island waters: (a) Female, (b) Male,
(c) Combined.

Table 1. The results of the calculation of the length-weight relationships of the Dog conch (S.
canarium) in Jaloh Island waters

2 t- table
Sex N a b R t- test (0=0,05) Growth Pattern
F 109 0000142 2924 0555 11,894  1.65909 Negative allometrics, tend
to be elongated
M 106 000049 2610 0566 11,600  1.65950 Negative allometrics, tend
to be elongated
Gb 215 0000165 2.881 0572 16,989 1.65251 Negative allometrics, tend

to be elongated

Remarks: F = Famale, M = Male, Gb = Combined
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Kangkung Bay

The relationship of the combined
weight length (male and female) of the Dog
conch has a linear regression equation Y =
1.480x-3.259 (W = 0.0384L"**% with a value of
R2 = 0.374, the female has the equation Y =
1.275x-2.465 (W = 0, 0850L"%") with a value of
R2 = 0.325, and males have the equation Y =
3.185x-9,881 (0.00000511L%*'%) with a value of
R2 = 0.776. The overall growth pattern of the
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Dog conch S.canarium in the waters of
Kangkung Bay has a coefficient of b = 1,480,
females have a coefficient value of b = 1,275
which indicates that the Dog conch has a
negative allometric growth pattern, which tends
to elongate, which is faster than weight gain.
Whereas male snails have a coefficient value of
b = 3.185 having a positive allometric growth
pattern, where the weight gain is faster than the
length increase (Table 2).
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Figure 3. Length-weight relationships and comparison of growth patterns that are measured
(observations) and predicted the Dog conch (S.canarium) in Kangkung Bay waters: (a) Female, (b)

Male, (c) Combined.
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Table 2. The results of the calculation of the length-weight relationships of the Dog conch (S.

canarium) in Kangkung Bay waters

2 t- table
Sex N a b R t- test (0=0,05) Growth Pattern
Negative allometric, tend
F 57 0.0850 1.275 0.325 7,088 1.67252
to be elongated
M 21 5.11371E-05 3.185 0776 6,586 1.72472 Positive allometric
Gb 78 0.0384 1480 0374 8849 166462 egative allometric, tend

to be elongated

Remarks: F = Famale, M = Male, Gb = Combined

Terong Island

The relationship of the combined weight
length (male and female) of the Dog Conch has
a linear regression equation Y = 1,305x-2,135
(W = 0,118L"*%) with a value of R2 = 0.355, the
female has the equation Y = 0.746x0.205 (W =
1,227L°%) with the value of Rz = 0.180, and
males have the equation Y = 2.385x-6.577 (W =
0.00139L**%) with a value of Rz = 0.714. The
overall growth pattern of the Dog
ConchS.canarium in Terong Island waters has
a coefficient b=1,305, females have a
coefficient value b=0,746 and males have a
coefficient value b=2,385 which indicates that
the Dog Conch has a negative allometric
growth pattern, tends to elongate namely length
increase faster than weight gain (Table 3).

The growth pattern of the Dog conch at
the location of this study follows the growth
pattern of Gonggong Snails in general. In all
locations and sex, the pattern of Dog conch
growth is negative allometric or length increase
is faster than weight gain, except male gong in
Kangkung Bay has a positive allometric growth
pattern. This condition according to (Yulianda,
2007 cited in Utami, 2012) is caused when
reaching the maximum shell length growth of
the Dog conch, the energy used is more
towards reproduction, where the development
of gonads is not followed by weight gain. The
development of gonads can also affect the

value of b, however, the value of b is largely
influenced by  food availability  and
environmental conditions such as temperature,
pH and oxygen (Muchlisin, et al., 2010). The
difference in the value of b indicates that the
type of organism and the condition of the
location is one that affects the pattern of growth
of the organism (Zabarun, 2016).

When viewed from the coefficient of
determination (RZ) in Jaloh Island waters, the
R? value of a female is 0.555, Male 0.566 and
combined (male and female) is 0.572 which
indicates that only 55% -57% of the weight is
affected by the presence of long increments.
While 43% is influenced by other unknown
factors. In other locations in Kangkung Bay, R?
values were female 0.325, males 0.776, and
combined 0.374. Whereas in Terong Island
waters the value of R* was female 0.180, male
0.714, and combined 0.355. Overall, from this
study, the R? value indicates the low effect of
adding length to weight addition. However,
another opinion says that this condition
indicates that the environment where the Dog
conch (S.canarium) lives is not supportive
(experiencing  environmental  degradation)
because the pattern of growth depends on food
availability (Siddik, 2011). Positive allometry
indicates biota adapting better to the
environment (Ramadhani et al., 2017).

Table 3. The results of the calculation of the length-weight relationships of the Dog conch (S.

canarium) in Terong Island waters

Sex n a b R® t-test t-table Growth pattern

F 49 1.2275 0.746 0.180 4.157 1.67722 Negative allometric, tend to be elongated
M 35 0.0014 2385 0.714 8.725 1.68957 Negative allometric, tend to be elongated
Gb 84 0.1183 1.305 0.355 7.941 1.66320 Negative allometric, tend to be elongated

Remarks: F = Famale, M = Male, Gb = Combined
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Figure 4. Length-weight relationships and comparison of growth patterns that are measured
(observations) and predicted the Dog conch (S.canarium) in Terong Island waters: (a) Female, (b)

Male, (c) Combined.

In relation to the condition of the aquatic
environment, when viewed from the factor value
(Wr) in this study, it shows values above 100
(101-107) for all locations and genders. The
value of the condition factor (Wr) which is 100
or more can reflect that there is a balance
between food availability relative to the
presence of predators. The condition factor
value also shows that water quality is still
sufficient to support fish communities.
(Muchlisin, et al., 2010). In addition to the
availability of feed and predators, various biotic,
abiotic, and fisheries management factors also
influence various conditions (Murphy et al.,

1991; Blackwell et al., 2000, cited in Muchlisin,
et al., 2010).

Environmental conditions of biota, such
as the abundance of food, predators, and water
quality greatly affect the conditions of growth

and development. While water quality is
expressed by several parameters, namely
physical parameters (temperature, turbidity,
dissolved solids, etc.), chemical parameters
(pH, dissolved oxygen, biological oxygen
requirements, metal content, etc.), and
biological parameters (the presence of

plankton, bacteria, etc.) (Effendi, 2003).
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Figure 5. Dog conch (Strombus canarium)

Sex ratio

Sex ratio is the ratio of male and female
in a population. The overall composition of the
Dog conch on Jaloh Island was 215 individuals
of the S.canarium, 109 female individuals and
106 male individuals. Meanwhile, in Kangkung
Bay, there is 78 Dog conchin total, 57 female

individuals and 21 male individuals. Terong
island has a total composition of 84 individuals,
49 female individuals, and 35 male individuals.
The overall results of the S.canarium from three
locations were 377 individuals, 215 individual
females and 162 male individuals.

Table 4. The results of the analysis of the Dog conch sex ratio

Expectation . Chi X2
Sex
Stasiun -II;]OJSI Frequency ?ﬁ;::(; Square  (0.05) Inference
M F ) (Ei) X2 v=1
Jaloh 106 109 215 108 1.03 0.042 3.841 balanced
Kangkung 21 57 78 39 2.71 16.615 3.841 Not balanced
Terong 35 49 84 42 1.40 2.333 3.841 balanced
Combined 162 215 377 188.5 1.33 7.451 3.841 Not balanced
377
= Male
m Female
Number of individuals
215 m expectation frequency (Ei) 215
188,5
162
09/ 108
1061 18 84
5 39 354942

21

Jaloh Island

Kangkung Bay Terong Island

Combined

Figure 6. Sex Ratio S.canarium

Determination of sex ratio using the chi-
square test is intended to determine the sex
ratio of male and female balanced or
unbalanced. In the locations of Jaloh Island and
Terong Island, the sex ratio between male and
female snails is ideal or balanced. While in

Kangkung Bay the ratio of the male and female
sex is not balanced. In a combined calculation
at three locations, the population of males and
females is not balanced. The ideal condition of
the sex ratio of snails can support the spawning
process optimally in nature so that it can
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increase the Dog conch population. Dog conch
are dioecious organisms, which are organisms,
each of which is clearly visible between males
and females. The Dog conch spawning season
runs from late November to early March.
Sexually affirmed the Dog conch occurs in the
early times during the ontogeny species. Male
Dog conch reach an initial maturity level shorter
in size than female snails (Dody, 2008).

Conclusion

The pattern of growth of Dog conch S.
canarium is negative allometric (b <3) where
long growth is faster than weight gain, except
male Dog conch in Kangkung Bay, has a
coefficient (b> 3) has a positive allometric
growth pattern, where weight gain is faster than
long increments. The sex ratio of Dog conch on
Jaloh Island and Terong Island is balanced,
while in Kangkung Bay it is not balanced.
Overall the sex ratio in the study location is not
balanced with a ratio of 1: 1.33 with the
expectation frequency (Ei) of 188.8.
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