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Abstract

Rasbora sp.isone of native fish species that inhabit in Tamblingan Lake. Several publication that discussed
about thisspecies in other ecosystemwas published, but very rare information in Tamblingan Lake. The aims
of this research ware determine the length-length relationships, growth pattem and condition Rasbora sp. in
Tamblingan Lake. Fish sampling conducted from January to December 2019 in Tamblingan Lake. The
sampling method was purposive sampling which did alternately every month on five sampling station that
representing the condition of Tamblingan Lake. The fishsample were captured by experimental gillnet. Every
fish samplewas measured in length by ruler with anaccuracy of 0.1 cmand weighed using a digital scale with
0.01 g accuracy. The result shown, all character of length has strong correlationwith bodyweight offish, but
the totallength (TL) was the mostaccurate measure to estimating the bodyweight of Rasbora sp. The growth
pattern of Rasbora sp. was isometric andthe condition of this fishin good condition.
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1. Introduction

The fish resources management in an aquatic ecosystem requires a variety of supporting
information. Basic information that encouraged the management of a fish species is the length-length
relationship, the length-weight relationship and the condition factors [1-3]. The length-length
relationship used to determine the most accurate type of length character for estimating fish body
weight in the length-weight relationship [4]. The growth pattern of fish expose through the length-
weight relationship which also be used to approach the condition factors of fish [5, 6]. The condition
factors approach will provide an overview of the compatibility between a fish and their habitat as
indicated by the good condition of the fish through the estimated value of the relative condition factor
[7].

Tamblingan Lake is one of four lake ecosystem in Bali Island. This lake is located in Buyan-
Beratan Caldera Mountage Rasbora sp. is one of 7 fish species inhabit in Tamblingan Lake, Bali
Island. Various information related to this fish species has been published before. The research of
Rasbora sp. has been carried out in other aquatic ecosystems. Several research of Rasbora sp.
discussed about, the food habit in Musi River [8], the population structure in Sekadau River [9], the
growth in Jatigede Reservoir [10] and the spawning spot habit in Ngrancah River [11]. This fish
species has been studied on a laboratory-scale which discussed about domestication [12], the
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induction of gonadal maturation [13] and the spawning induction [14]. Noted, the information of this

species in Tamblingan Lake only about the length measurement [15].

Although, the research related to Rasbora sp. has been widely published before, but the
information on this fish species in Tamblingan Lake is still rare. The deficiency of information on
Rasbora sp. in Tamblingan Lake will cause difficulties in managing the resources of this fish species
in Tamblingan Lake. The research that provides basic information such as the length-length
relationship, the length-weight relationship and the relative condition factors is very important to
provide complete basic information for the management of Rasbora sp. in Tamblingan Lake. The
aims of this research was to reveal the accurate type of measure for estimating fish body weight,
growth pattern and condition of Rasbora sp. in Tamblingan Lake, Bali.

2. Material and Methods

The fish sampling was conducted on January until December 2019 in Tamblingan Lake,
Bali. The method of fish sampling was purposive sampling by determining fish sampling stations
taking into the ecological conditions of Tamblingan Lake. There were five sampling stations that
selected based on ecological characteristics (Table 1) which is considered to describe the condition
of Tamblingan Lake, Bali (Figure 1).

The fish sample were captured by gillnet with a width of 300 m and a height of 2 mand a
mesh size of 0.5; 1.0; 1.5; 2.0; 2.5; 3.0 cm. The gillnet settled in the afternoon (05.00 PM) and hauled
in the morning (at 08.00 AM) in the next day. Fish sample separated based on sampling station and
then preserved with formaldehyde 10%. Every fish sample was measured in length by ruler with an
accuracy of 0.1 cm and weighed using a digital scale with 0.01 g accuracy.
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Figure 1. Maps location ofthefish sampling in Tamblingan Lake
duringJanuary until December 2019
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Table 1. Name station and ecological characteristic of each bonylip barb sampling station
in Tamblingan Lakeduring January until December 2019

No. Name station Ecologicalcharacteristic

1.  Lenggang It was area that overgrown with aquatic plants (Nymphoides sp.) and the
topography was rather steep and rocky.

2. PuraDalem A rocky lake littoral zone, aquatic plants (Cyperus spp.), fishing area, and
holy areafor Hindu religion.

3.  Tirta Mengening Cliff littoral zone, found dead tree trunks, and holy area.

4. Tengah Locationforthefishers tospreadtheir nets, thewater current is quite strong,
and the deepestzone of Tamblingan Lake.

5. PosNelayan It was overgrown with Nymphoides sp., a sloping littoral zone, and a location

forthe fishermento catch fish by spearfishing.

Length-length relationships (SL-FL, SL-TL, FL-TL) were analyzed by linier regression. All
types of length characters were analyzed with weight. The length-weight relationship was using the
equation:

W = alb (1)
Description:
W: weight (g); a and b: regression constant of length-weight; L: length of fish (mm)

Fish condition estimated by relative condition factors (Kn) using the equation (Le Cren,
1951):
w

= @

Kn

Description:
Kn: relative condition factor; W: observed weight (g); W*: expected weight (g) form length-weight regression

3. Results and Discussion

3.1 The length-length relationship
Total sample of Rasbora sp. during January until December 2019 was 121 individuals. The

range of total length (TL) and weight Rasbora sp. in Tamblingan Lake was 4.7 —13.1cmand 1.2 —
21.4 g. The length-length relationship of Rasbora sp. (TL-FL, TL-SL and FL-SL) has highly
correlation R2>0.97 (Figure 2).
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Figure 2. The length-length relationship of Rasbora sp. in Tamblingan Lake
duringJanuary until December2019

The length-length relationship is the morphometric parameter that important analysis to
fisheries resources management [16, 17]. The length-length relationship of Rasbora sp. (TL-FL, TL-
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SL and FL-SL) has highly correlation. Several fish species also had the highly correlation on the
length-length relationship was Pseudobrama simoni [18], Glossogobius giuris [7] Carassius auratus
gibelio [19], Rasbora argyrotaenia [4], Sardinella gibbosa [20]. The length-length relationship
determine by sex [19], ecology factor and fish physiology [5, 21]. All length character of Rasbora
sp. in Tamblingan was approached estimate on analyzed the length-weight relationship.

3.2 The length-weight relationship

The result of every type of length with Rasbora sp. body weight has strong correlation
R2>9.4. All type of length able to estimate the fish weight well, however the total length (TL) type
was the most accurate type of length measurement in estimating the body weight of Rasbora sp. in
Tamblingan Lake, Bali (Figure 3). Based on b value in the total length-weight relationship, the
growth pattern of Rasbora sp. in Tamblingan Lake was isometric that describe the growth in length
along with the incrase in body weight. The other research that discussed about the length-weight
relationship of Genus Rasbora in other ecosystems shown in Table 2.
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Figure 3. The length-weight relationship of Rashora sp. in Tamblingan Lake
duringJanuary until December2019

The length-weight relationship is the basic information to take an approach the growth
parameter of fish species in difference habitat. Rasbora sp. in Tamblingan Lake has isometric growth
pattern. The growth pattern of fish determine by several factor such as, food availability [22], season
[23, 24] condition and quality of aquatic ecology [25] and gonad maturation [26]. The other research
result that discussed the length-weight relationship of Rasbora sp. in the other aquatic ecosystem
displayed in Table 2.

Table 2. The length-weight relationship of Rasbora in other ecosystems

Location Species Sex b Growth Pattern Reference
Tamblingan Lake Rasbora sp. Pooled 2.97 Isometric This research
(Bali)

Buyan Lake Rasbora Pooled 3.28  Allometric (+) [4]
(Bali) argyrotaenia

Beratan Lake Rasbora Pooled 3.26  Allometric (+) [4]
(Bali) argyrotaenia

Batur Lake Rasbora Pooled 3.26  Allometric (+) [4]
(Bali) argyrotaenia

Laut Tawar Lake Rasbora Male 2.59  Allometric (-) [27]
(Aceh) tawarensis Female 2.57 Allometric (-)

Batang River Rasbora Male 2.71  Allometric (-) [28]
(South Kalimatan) argyrotaenia Female 3.02 Isometric

Jatigede Reservoir Raebora Pooled 2.70  Allometric (-) [10]
(West Java) argyrotaenia

Kerian River Rasbora Pooled 3.61  Allometric (+) [29]
(Malaysia) sumatrana

SokongRiver Rasbora Pooled 2.51  Allometric (-) [30]
(Lombok) lateristriata
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Selaka Rivers Rasbora Pooled 3.47  Allometric (+) [31]
(Lombok) lateristriata
Babak Rivers Rasbora Pooled 2.65  Allometric (-) [31]
(Lombok) lateristriata

3.3 Relative condition factor (Kn)

The value of the relative condition factor (Kn) of Rasbora sp. in Tamblingan Lake quite
fluctuating on every month of observation. The relative condition factor of this species ranged from
0.77-1.24 with average 1.01 (Table 3). The highest value of relative condition factor was found on
August and December, while the lowest value found on March.

Table 3. Relative condition factor (Kn) of Rashorasp. in Tamblingan Lake
duringJanuary until December2019

Month n Range Average
January 7 0.93-1.17 1.00
February 5 0.87-1.07 0.99
March 12 0.77-1.10 0.95
April 7 0.82-1.21 0.96
May 13 0.80-1.02 0.94
June 2 0.92 0.92
July 8 0.90-1.10 1.02
August 17 0.85-1.24 1.02
September 18 0.95-1.20 1.07
October 23 0.85-1.22 1.01
November 3 1.03-1.13 1.09
December 6 0.98-1.24 1.08
Total 121 0.77-1.24 1.01

Conditionfactor is one of the indicators of aquatic ecological health [32] that indicate the nutritional
adequacy and individual fitness [33]. The highest value of relative condition factor designate the fish
in prosperous and the habitat condition supporting the fish life [33, 34] as well as the indicator of
spawning period of fish [35]. The other fish species in genus Rasbora like R. tawarensis in Laut
Tawar Lake [27, 36], R. lateristriata in Central Lombok waters [31], R. argyrotaenia in Flood Plain
Rungan River, Central Kalimantan [37] and in Batang River, South Kalimantan [28] also in good
condition factor. Fish species in genus Rasbora is very adaptive in some inland waters ecosystems.
[38, 39] states that Family Cyprinidae is relatively large number of species in freshwater and has
good adaptability, so the distribution of this species is wide in many freshwater ecosystems. The
value of relative condition factor determine by gonad maturation [40], food availability and feeding
intensity [41, 42], temperature [43] and the condition of aquatic ecosystem [44].

4. Conclusion

The total length, fork length and standard length has highly correlation on the length-length
relationship. The total length was the accurate length character to estimate the body weight of
Rasbora sp. in Tamblingan Lake. The growth pattern of Rasbora sp. in Tamblingan Lake was
isometric and in good condition with the range of relative condition factor between 0.77 — 1.24.
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