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ABSTRACT

Hilsa shad Tenualosa ilisha is one of the indigenous fish species and the icon of the
Labuhanbatu Regency, Indonesia. Presently, very limited study was done in this species. Hence, the
purpose of this study was to analyze the distribution and growth patterns based on the length-weight
relationship of Hilsa shad T. #isha on Bilah River, Labuhanbatu District, Sumatera Utara Province,
Indonesia. Sampling was carried out for three months from February to April 2019 with the
exploration method. Sampling locations was determined based on information from local
fishermen. The Morisita index was used to analyse the distribution pattern, while growth patterns
was analysed using the Linear Allometric Model (LAM). The results showed that Hilsa shad is
distributing in groups or clustered with the Morisita index value of 2.211-2.314. The growth pattern
of the fish was a negative allometric with a value of b<3. The correlation analysis showed that DO
was firmly related to distribution (r*=0.661). Meanwhile, light penetration was closely related to
growth patterns (r*=0.914). It is concluded that the distribution of Hilsa shad fish in the Bilah River
was in groups or clustered with a negative allometric growth pattern.
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INTRODUCTION

Hilsa shad is a pelagic group of fish from the Clupeidae family commonly known as herring
in Europe. In Asia, there were five species of Hilsa shad have been described, namely; Tennalosa ilisha,
T. macrura, T. toli, T. reevesii and T. thibandeauni. In Indonesia, Hilsa shad are only found on the east
coast of Sumatera, including T. zacrura in the Estuarine waters of Bengkalis, Riau Province; T. #lisha
in Labuhanbatu, North Sumatera and T. #/ in the Pemangkat area, Kalimantan (Suwarso, 2014;
Hossain ez al., 2019). Tenualosa ilisha is one of the fish that has become the icon of Labuhanbatu. These
fish are distributed in several regions of Asia and the Middle East waters (Hashemi ez 4/, 2010; Karim
et al., 2019). This species is an anadromous fish, hence it can be found in freshwater, brackish water,
coastline and sea (Hossain ¢f @/, 2014). This fish is the main target for fishing by local fishermen.
According to Efizon e al. (2012) and Jihad e a/. (2014), the Hilsa shad populations in Labuhanbatu
waters have been sharply declined over the years, this was due to intensive fishing especially the
broodfish to collect the eggs for commercial used.

Several studies on the Hilsa shad have been reported by several researchers, for example
related to Livelihood status of Hilsa (Tenualosa ilisha) fishermen of greater Noakhali Regions of
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Bangladesh (Sarker ¢# a/., 2016), gonadal development and growth pattern (Flura ez a/., 2015), age and
spawning time of Hilsa shad in the bay of Bengal, India (Panhwar e# a/., 2011; ), in coastal waters of
the Northwest of Persian Gulf (Roomiani e a/., 2014), and the river Tentulia in Bangladesh (Karim e#
al., 2015). Meanwhile, in Labuhanbtu, study on reproductive aspects of Hilsa shad has been reported
by Jihad e a/. (2014). In addition, the study on the length-weight relationships of Hilsa shad in Chilika
Lake, Odisha waters has been reported by Mohanty and Nayak (2017), but no related study was
reported on Hilsa shad in the Labuhanbatu waters, Indonesia. Therefore, the objective of the present
study was to analyse the distribution, growth patterns and the length-weight relationship of the Hilsa
shad harvested from Bilah River, Labuhanbatu District, Indonesia.

MATERIALS AND METHODS

Time and Site

The research was conducted in February-April 2019, at Bilah River, Labuhanbatu District,
Sumatera Utara Province, Indonesia. The sampling location of Hilsa Shad fish was at the coordinates;
2°2832,68” N and 100° 5* 4,88” E; 2°29* 38,55” N and 100° 6° 41,93” E; 2° 30’ 16,53 N and 100°
7 46,51 E (fig.1). Data analysis was carried out at the basic biology laboratory of STKIP (Sekolah
Tinggi Keguruan dan Ilmu Pendidikan) Labuhanbatu, Indonesia.

W e o e RESEARCH MAP
2 0 2 4 6

Kilometers

Scale 1:147.200 Legal Letter

LEGEND

DEBEZ
2
<
L]

Site  Latitude Longitude

Site 1 2°28' 268"N 100°5' 4,88"N
Site 2 2°29'38,55" N 100° 6' 41,93" N
Site 3 2°30'16,53" N 100° 7' 46,51" N

9 94 96 96 97 98 99 100 101 102 103 104 106 106

DOEE.Z

w

N

°

93 94 95 9% 97 98 99 100 101 102 103 104 105 106

Source :

1. Administration Bounders BAPPEDA
North Sumatera Province, 2018

2. Ground check, 2019

3. Map of Indonesia, 2018

DELTT

100°00°30" 100°600" 100°11'30" 100°17°00"

Figure 1. Map of Bilah River, Labuhanbatu District, Sumatera Utara Province, showing sampling
site (marking).

http://jurnal.unsyiah.ac.id/AJAS 43



Aceb Journal of Animal Science (2019) 4(1)): 4249
10.13170/ ajas.4.1.13799

Sampling Procedure
The sampling location was determined based on information from local fishermen about
where these fish is usually found. Sampling was done four times in one month starting from 7.00 AM
to 4.00 PM for three months. Fish was caught using gill net with three mesh sizes (2, 3 and 4) inches.
The caught fish samples measured for the weight (g) using a digital scales (ACIS Multi-
Function digital Series AW-15X, error = 1g) and the total length (cm) using digital rulers (Insize
Digital Protractor 2176-200, error= 0,5 cm).

Distribution
Identifying the distribution (pattern of distribution) of fish (in groups, randomly, or
uniformly) were using the Morisita Spread Index (Khouw, 2009) based on the formula:

YX:P-YX

Ild =n[———=
{07 —zx
Description:
1d = Morisita Index
n = Number of plots / sample size
X = Number of individuals in each plot
yX? = The number of individuals in each plot is squared

With the distribution pattern criteria as follows:
e If Id value = 1, indicate the population distribution of random categories
¢ If Id value >1, indicate the population distribution of clustered/group categoties
* If Id value <1, indicate the population distribution of uniform/even categories

Growth Pattern, and Relationship Between Water Quality and Distribution
The growth pattern was determined based on the relationship between total fish length and
body weight using the Allometric Linear Model (ALM) based on Le Cren, (1951) as follow:

W= aLb
Where, W = Total body weight (g); L. = Total length (mm); a = the intercept of the regression, & the
regression coefficient. The relationship of water physical factors with the distribution and growth
patterns of Hilsa Shad Tennalosa ilisha fish was calculated using Pearson correlation with the help of
SPSS software (Statistical Product Service and Solution) version.22.

RESULTS

The study revealed that the fish length ranges between 24 cm to 40 cm and body weight ranges
from 350 g to 720 g. The Morisita index of the fish at each station ranges from 2.211 to 2.314 (Table
1). Based on the analysis of distribution data from the results of the research, Hilsa shad fish at each
station were categorized as clustered or grouped. The relationship between the length and body
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weight of Hilsa shad fish was presented in the form of a simple linear regression equation. The results
showed that there were differences in constant values b which ranges from 0.0339 to 1.773, indicate
a negative allometric growth pattern (Table 2). The length and weight relationships of the fish from

three different locations were presented the Figure 2.

Table 1. Morisita Value Index of Hilsa shad at each observation station

Station Morisita Category
1 2.314 clustered/grouped
2 2.211 clustered/grouped
3 2.211 clustered/grouped
Table 2. Relationship between length and weight of Hilsa shad at each station
Station W=al.b Growth Pattern
1 W=0.000486 L1773 Negative Allometric
2 W=2.755403 [.0-0339 Negative Allometric
3 W=0.000363 17335 Negative Allometric
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Figure 2. Length-weight relationships of the Hilsa shad fish Tennalosa ilisha in Bilah River, (a) station 1, (b) station

2, (c) station 3.
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The measurement results of the average parameters of water quality during the research can
be seen in Table 3. The results of the correlation analysis showed that water temperature, light
penetration and water pH closely related to growth patterns. Whereas, the dissolved oxygen (DO)
was closely related to distribution. This can be interpreted that Hilsa shad fish like waters with high
oxygen levels. Further explanation can be seen in Table 4. The correlation analysis results showed
that the physical and chemical factors of the waters had a positive correlation (+) with the
distribution and growth patterns of Hilsa shad fish. It means that if the physical and chemical factors
of the waters are in good condition resulted in higher of growth patterns and also well distributed

Table 3. Average data on observation of water quality at each station

Parameter Unit Quality standards Station
1 2 3

Physics

Water Temperature oC 28 -32 27 28 31

Light Penetration cm >3m 12 11 11
Chemical

Water pH - 7-85 6.3 6.2 6.0

Salinity %00 0 0 0 0

DO mg/ liter >5 0.3 6.8 6.4

Description: Station 1 (20 28” 32,68” N and 100° 5’ 4,88” E), Station 2 (2° 29’ 38,55” N and 100° 6” 41,93” E),
Station 3 (2° 30’ 16,53 N and 100° 7” 46,51 E).

Table 4. Relationship of waters physical-chemical factors with distribution and growth patterns

Parameter Distribution Growth Pattern

Water Temperature 0.470 0.870

Light Penetration 0.255 0.914

Water pH 0.449 0.891

Salinity - -

DO 0.661 0.679
DISCUSSION

The Morisita index value at each observation station showed the id value >1, meaning that
the distribution of hilsa shad fish showed a grouped or clustered pattern of distribution. This was
thought to be caused by internal and external factors. The internal factors that influence the
distribution are the hilsa shad fishway of life as grouped/clustered and anadromous migrating from
the sea to the estuary and freshwater. The external factors that influence are physical, chemical, and
the food of the fish. The same thing was also expressed by Suin (2002) that physical, chemical, and
biological factors that are almost evenly distributed in water as well as food availability also influence
living organisms in their habitat and determine which organisms live in groups, random, and uniform.
According to Nazar ez al. (2017) stated that the distribution pattern of this grouping type means that
an individual type can only be found in a certain place according to the prefect of its habitat.

Based on the analysis results of the growth patterns at each station, it showed that the growth
patterns of Hilsa shad were a negative allometric, meaning that the length increase was faster than the
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body weight. Differences in fish growth expressed from the b value can be caused by several factors,
such as differences in age, gonadal development, sex, habitat conditions, full stomach, disease and
parasitic factors (Le Cren, 1951), food availability, pH, temperature, and dissolved oxygen in the
water, and the ability of fish to swim actively or passively (Muchlisin ez a/, 2010). The negative
allometric growth pattern has been reported in several species of fish in Indonesia, for example
Rasbora tawarensis and Poropuntins tawarensis in Lake Laut Tawar (Muchlisin ez a/., 2010), mullet Mugi/
cephalus and seriding fish Ambassis koopsii (Mulfizar et al., 2012), keureling fish Tor tambra in the western
region of Aceh Province, Indonesia (Muchlisin e a/., 2015), halfbeak Zenarchopterus dispar in Northern
Coast of Aceh (Fadhil e 4/, 2016), three species of groupers in Pulo Aceh waters, Aceh Besar District
(Ramadhani et a/., 2017), ponyfish Awurigequnla fasciata and white-spotted spinefoot Siganus canaliculatus
harvested from Ulelhee Bay, Banda Aceh City, Indonesia (Muchlisin ez a/., 2017), and grouper
Epinephelus coernleopunctatus in the coastal waters of Padang City (Bulanin ez a/., 2017). While, Panhwar
et al. (2011) obtained an isometric growth pattern in female 1. zisha and positive allometric in male
fish with a value of b 3.00-3.16 in Bangladeshi waters. The coefficient b value varies with a value of
2.6 - 3.02 in male fish and 2.80 - 3.03 in female fish found in Pakistan and Bangladesh. Allometric
growth patterns are closely related to food availability, size increase, energy reserves, gonadal maturity
and spawning time (Karim e a/, 2015; Dastagir ez al., 2014; Quddus e a/., 1984; Batubara ez al., 2019).

In the correlation of physical-chemical factors to the distribution of fish, the the dissolved
oxygen (DO) most influences the fish distribution. The average DO value obtained in this research
ranged from 6.3 to 6.8 mg/1. This value was higher when compared with the results of Jihad e# a/.
(2014) who recorded the DO ranges from 1.3 to 3.7 mg /1. In the correlation of physical-chemical
factors to the pattern of growth, the highest value was obtained in the parameter of light penetration
(0.914). The average value of light penetration obtained in this research ranged from 11-12 cm. The
numbers obtained indicated that the water conditions are quite turbid. Turbid water conditions are
highly favoured by Hilsa shad. In agreement to Blaber e# a/. (1996) and Pang and Ong (2001) that
Hilsa shad have a tendency to like turbid waters. It was stated that Hilsa shad fish have a large
tolerance for turbidity, but the desired turbidity is which comes from organic matters containing food
and also provides a camouflage.

CONCLUSIONS

The Morisita Index value (id) in all three study locations was >1 indicated that the distribution
of Hilsa shad fish was in groups or clustered, and the growth pattern of Hilsa shad fish in the Bilah
River was a negative allometric. The distribution was mostly influenced by dissolved oxygen, while
the light penetration influence their growth pattern.
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