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Abstract. The environment of the Semayang Lake is a floodplain lake area that has unique habitat
characteristics in the East Kalimantan province, Indonesian. Anabas testudineus is one of the fish found
in Semayang Lake. The length-weight relationship research have been conducted in Semayang Lake, for
one full year (dry and rainy season) in providing basic data in resources management of A. testudineus
so that this fishZipecies can be harvested optimally and sustainably. Growth pattern analysis of the
allometric linear model (LAM) was used to calculate intercept (a) and slope (b). The relative weight (Wr)
was determined by the equation Wr = (W / Ws) x 100. The condition factor was determined from the
Fulton coefficient (K). The results of the present research suggest that A. testudineus has negative
allometric growth pattern. The coefficient determination value (R?) of male individuals at swamp habitat
is at range of 76-94% (r value: 0.87-0.97), females ranges 78-98% (r value: 0.889-0.99) and coefficient
determination value (R?) on male in lake habitat ranges 77-93% (r value: 0.877-0.96); female ranges
75-92% (r value: 0.866-0.959). Relative weight (Wr) value obtained from the standard weight and total
weight in swamp habitats in males ranged from 100.04+£0.72 to 100.93+2.41, the females ranged from
100.25+1.39 to 101.13+£2.60. In lake habitat the relative weight value in male fish was 100.29+1.57 -
101.06+2.65, and for females 100.40+2.98 - 101.60+3.07. The observed weight in swamp habitat was
34.2205+0.397 higher than the average standard weight of 34.012+0.386. Condition factor of A.
testudineus in swamp habitat on male fish was 3.102£0.0058, in female fish 3.141+0.007, whereas in
the lake habitat (Station 2, 3 and 5) condition factor was 3.114+0.007 and 3.143+0.009 for females
respectively.

Key Words: growth pattern, relative weight, climbing perch, A. testudineus.

Introduction. The Semayang Lake is a floodplain lake area that has unique habitat
characteristics in the East Kalimantan province, Indonesia, because on the water bodies
there are swamps and lakes habitats. Swamp habitats are ch&ficterized by a large
coverage of aquatic plants and shallow water (Archibold 1995; Lopez & Kursar 2007;
Corlett & Primack 2011). The lake habitat is characterized by relatively broad water
surface, high quantity of aquatic plants at the littoral area and has deeper water than the
swamp habitat (Pokorny & Bjork 2010; Romanowski 2013).

Inundation is the main characteristic of floodplain lake caused by simultaneous
hydrodynamics and can be distinguished by the duration and frequency of puddles which
are the main cause of ecological differences between swamp and lake habitats. This
hydrodynamic occurrence is valid for a one-year cycle, but at the same location even
though the flow of water and the height of the inundation from month to month even
from year to year shows different traits and characters (Furukawa 1994; Mitsch &
Gosselink 1993). This hydrodynamic condition occurs in the Semayang Lake (Noor 2007)
reported that puddles length in the surroundings of Semayang Lake have a duration that
is almost throughout the year. The main different in this case is the change in the water
level, where during the rainy season, that have swamp habitats characteristics is
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uniform, otherwise during the dry season the both habitat is separated and connected
only by a channel of river.

The connection changes in habitat have implications to the dynamics of fish
biology, and similarly, in the case of fish biology (growth patterns and condition factors).
Anabas testudindld is a resident fish species (Welcomme 14EP) and is naturally found in
many countries from India to the Wallace line (Kohinoor et al 1991; Tay et al 2006;
Mustakim et al 2009), predominantly of lentic habitats (swamps and lakes) and lotic
habitats (rivers and canals). A. testudineus can thrive in low dissolved oxygen water
bodies (Pethiyagoda 1991; Kumary & Raj 2016). This species has a high selling price due
to its taste and soft meat texture (Helmizuryani & Muslimin 2016). A. testudineus is one
of the fish species inhabiting Semayang Lake.

The biological aspect of fish that is one of the instruments in the management of
fish resources is th@&ngth-weight relationship (Khristenko & EFBovska 2017; Tsoumani,
et al 2006), focus the length-weight relationship of fish caEpe used to determine the
pattern of fish growth (Mousavi-Sabet et al 2013; Vilizzi et al 2013; Lorenzoni et al
2015), further condition factor that are important derivatives i)fish growth (Everhart &
Youngs 1981; Tsoumani et al 2006; Froese 2006). Research of length-weight relationship
and condition factors of A. testudineus have generally been previously conducted in other
biotopes (Alam et al 2007; Mustakim et al 2009; Begum & Minar 2012; Kumar et al
2013; Rahman et al 2015; Kumary & Raj 2016). However, length-weight relationship
research has not been conducted in Semayang Lake, for a whole year (dry and rainy
season), this matter, signify why this research is important, as the preliminary data in
resources management of A. testudineus so that can be harvested optimally and
sustainably.

Material and Method. The research location is located in Semayang Lake, with the
selection of research stations based on the characteristics of swamp habitats (stations 1,
4 and 6) and lake habitats (stations 2, 3 and 5) (Figure 1).
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Figure 1. Research Location Map (Semayang Lake East Kalimantan Province, Indonesia).
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This research has been conducted for one year (February 2017 - January 2018). Samples
were collected from the fishermen using non-selective trapping gear category (traditional
name is Pengilar and Sawaran). The sample number is 10% of the catch, the sample
were then preserved in 10% formalin §gfilition then analyzed in the laboratory for total
f@hgth and total weight measurements. The total length was measured using a ruler of 1
mm accuracy and the total weight was measured with a digital scale of 0.1 g accuracy
(Anderson & Neumann 1996). The total length (TL) was expressed in mm units and total
weight (TW) in gram units. Sexes were determined by dissection and observation of the
color and gonad shape.

Growth pattern analysis. The Allometric Linear Model (LAM) was applied to calculate a
and b parameters through measurement of weight and length changes. The bias
correction on the mean weight change of the logarithmic unit was used to predict the
weight of length pdfmeters of allometric equations, according to De Robertis & Williams
(2008). W = a TL®, where W is the weight of the fish (g), TL is the total length of the
(mm), a (intercept) and b (slope). The value of a (intercept) obtained from the
relationship of total length (mm) and weight (g) was converted by the formula a '= a10°
(Froese 2006). The twest was performed on the value of b to find out whether b = 3
(isometric) or b # 3 (allometric) to examine the value of b, it is necessary to compute the
t test with the following hypotheses and formulas. Hypothesis: HO: b = 3 H1: b # 3;

Ts= b=b
Sp,

95% confidence interval. If t..o> tiane, then the decision is to reject Ho. If tieqr <tiape, then
the decision is to accept the Ho (Steel & Torrie 1993).

Decision making on the hypothesis is done by comparing tiest With teapie at

Condition factor. Relative weight (Wr) and coefficient (K) condition factors were used to
evaluate the condition factor of each individual. The relative weight (Wr{fvas determined
by the equation proposed by Anderson & Neumann (1996) as follows: Wr = (W / Ws) x
100, Wr is the relative weight, W weight of each fish, and Ws is the predicted standard
weight of the sample which is the same because it is calculated from a combination of
length-weight regression over distances between species: Ws = al®. THE) coefficient of
the Fulton (K) condition Factor was determined by the following formula: K = WL x 100
Okgerman (2005), where K is the condition factor, W is the weight (g), L is the total
length (mm) and -3 is the coefficient.

Result and Discussion

Length-weight relationship. The total number of A. testudineus caught during the
study consisted of 1,592 individuals, which of 566 males and 409 females collected in
swamp habitats, and 335 males and 282 females collected from lake habitats (Table 1).
The average total length and total weight in swamp habitat (Station 1, 4 and 6) of male
individuals was 119.840.55 mm, 31.72£0.46 g, and 126.6+£0.75 mm, 37.69+£0.67 g of
female specimens. In lake habitat (Station 2, 3 and 5) the average total length and total
weight of males was 121.994£0.66 miffj and 32.91+0.55, and 125.81+0.90 and
37.47£0.86 of females. The results of the analysis of the length and total weight
relationship month™ showed different b (slope) values between males and females, in
both habitats, swamp (stations 1, 4 and 6) and lake (2, 3 and 5) the value of b (slope)
during the study is b # 3 (b<3; 3<b), so that the growth pattern of A. testudineus is
negative allometric and positive allometric. A. testudineus growth patterns in Semayang
Lake changed dynamically; tf§# result is consistent with previous studies that the value of
b (slope) was depending on physiological and environmental conditions such as
temperature, pH, salinity, geographical location and sampling technigues (Jennings et al
2001; Turkmen et al 2002) and also on biological condition development of gonads and
food availability including growth phase, season, abdominal fullness, gonadal maturity,
gender, range of measures, and disease (Le Cren 1951; Tesch 1971; Neff & Cargnelli
2004; Ecoutin et al 2005; Froese 2006).
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Based on the value of b (slope) (TafER 2 & Figure 2) in general the growth pattern of A.
testudineus during the study had a negative allometric growth pattern, where length
growth is faster than weight growth. Actually in field, if A. testudineus body shape was a
combination between rover-predator and bottom rover, that has a slightly elongated
body (Moyle & Cech 2004). Reinforced with result of tis: analysis concluding that ties:> t
table (0.05), it means Ho is rejected (B # 3). A. testudineus growth patterns that had
negative allometric patterns were also reported by several studies (Satrawaha &
Pilasamorn 2009; Mustakim et al 2009; Kumar et al 2013).

The coefficient determination value (R?) in males of swamp habitat had a range of
76-94% (r value: 0.87-0.97), and females of 78-98% (r value: 0.889-0.99), and
coefficient determination value (R?) in lake habitat for males was 77-93% (r value:
0.877-0.96), and 75-92% (r value: 0.866-0.959) for females. In terms of the value of r
that is near to 1, it can be stated that the relationship of length and weight of A.
testudineus has a positive correlation, in which each length increase will be followed by
weight. The coefficient determination value (R?) and correlation value (r) of A.
testudineus near to 1 was are also found in several studies (Alam et 2007; Mustakim
et al 2009; Satrawaha & Pilasamorn 2009; Hffjum & Minar 2012; Kumar et al 2013;
Rahman et al 2015; Kumary & Raj 2016). The valuef#} the coefficient of determination in
general was near to 100%, this signifies that the diff¥sity influenced by other factors
(sex, disease, and food of availability) is small and the relationship between the total
length and total weight of A. testudineus is very tight.
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Figure 2. Black circle (male) and back triangle (female). a) The combined length-weight
relationship of A. testudineus at Swamp habitat. b) The combined length-weight
relationship of A. testudineus in lake habitat for one year in Semayang Lake East

Kalimantan Province, Indonesia.

Relative weight and condition factor. The relative weight (Wr) value obtained from
the standard weight and total weight in swamp habitats in males ranged from
100.04+0.72 to 100.93+2.41, and in females from 100.25+1.39 to 101.13+2.60. In lake
habitat the relative weight value in male individuals was 100.29+£1.57 - 101.06£2.65,
and in females 100.40+2.98 - 101.60+3.07. The average value of relative weight was
constantly > 100, this indicates that the environmental conditions of A. testudineus in
Semayang Lake which have the character of swamp and lake habitat provide good
environment in terms of food availability and predation (Blackwell et al 2000). According
to Anderson & Neumann (1996), if the value of weight is below 100, it indicates issue
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such as lack of prey or high predation density, and vice versa if it is above 100 it
indicates high prey availability or low predator density.

The average value of relative weight >100 is obtained from the comparison
between observation weight with standard weight, so that it can be stated that the higher
observation weight compared to standard weight can be used as an indicator of the
aquatic environment that is good for life, survive and thrive. Based on this
understanding, the standard weight data on male and female fish in both swamp and
lake habitat measured for 1 year (February 2017 - January 2018) (Table 2, Figure 3 & 4)
with relative dynamic value changes. The observed weight in swamp habitat was
34.2205+0.397 g, higher than the average standard weight of 34.012+0.386 g. As well
as observed weight in lake habitat was 34.995+0.501 g, higher than the average
standard weight of 34.735+0.473 g. The result shows that the observed weight is higher
than the predicted weight (standard weight), this indicates that the water condition is
healthy enough to support growth.

Table 2
Standard weight, condition factor (Fulton) and relative weight of Anabas testudineus
(male-female) (in swamp habitat and lake habitat) in Semayang Lake, East Kalimantan
Province, Indonesia

Swamp Lake

Standard Condition Relative Standard Condition Relative

Month  Sexes N weight factor weight N weight factor weight
(Mean+SE) (Mean+SE)  (Mean+SE) (Mean+SE)  (Mean+SE) (Mean+SE)
Feb-17 82 29.19+1.48 3.07+0.01 100.04+£0.72 43 32.884+1.94 3.124+0.02 100.49+1.54
F 45 39294267 3.174£0.09 100.25+1.39 32 35.30£3.05 3.14+40.03 101.46+3.09
Mar-17 M 77 30.35+1.17 3.0940.01 100.53£1.22 49 32914140 3.114+0.02 100.6041.57
F 45 34.0641.87 3.1540.02 100.66+1.74 34 33.34+1.64 3.14+40.02 100.73£2.09
M 30 30.89+2.24 3.094+0.03 100.50+1.83 32 30.004£1.38 2.0640.03 101.0642.65
Apr17 £ 25 42474475 3.13£0.04 100.66+2.44 24 31.85£3.82 3.03£0.06 101.433.61
May-17 M 53 30.15+1.76 3.07+0.02 100.70+1.72 21 31.854#1.95 3.15+0.03 100.90+2.76
F 22 30.12+3.17 3.05+0.04 100.41+£2.02 11 35724506 3.13+0.05 101.03+4.56
Jun-17 M 26 29.34+1.67 3.10+0.01 100.26+1.53 22 30.29+1.88 3.08+0.03 100.76+2.81
F 29 36.08+1.76 3.15+0.02 100.29+1.66 23 33.61+1.76 3.14+0.03 100.73+£2.61
ul-17 M 29 31.82+1.49 3.16+0.02 100.54+1.89 27 30.54+£1.20 3.13+0.01 100.38+1.74
F 34 40.05+1.79 3.17+0.02 100.89+£2.37 19 37.23+3.63 3.14+0.03 101.11+43.54
Aug-17 M 54 28.07+0.93 3.06+0.02 100.86+1.86 19 3043+£1.99 3.10+0.03 100.67+2.72
F 21 31.77+1.66 3.08+0.03 100.62+2.48 10 37.1142.45 3.15+0.03 100.40+2.98
Sep-17 M 35 39.66+2.63 3.20+0.01 100.38+£1.55 21 34.92+1.56 3.16+0.02 100.30+1.68
F 34 42.78+1.82 3.20+0.01 100.33+£1.45 20 38.62+2.17 3.21+0.02 100.55+2.56
Oct-17 a 48 38464128 3.154£0.01 100.52+1.50 24 38.48+1.73 3.164£0.01 100.29+1.57
F 39 41.30+1.48 3.16+0.01 100.49+1.70 29 40.84+2.35 3.15+0.02 100.47+2.03
Nov-17 M 56 30.74+0.89 3.12+0.02 100.69+1.59 37 34.72+1.29 3.14+0.02 100.55#1.71
F 48 35304170 3.1340.02 100.89+2.02 37 41.27+£2.07 3.2040.03 101.60+£3.07
Dec-17 M 33 30.71+1.31 3.06+0.03 100.93+£2.41 26 30.49+2.00 3.02+0.03 100.68+2.43
F 32 32.24+1.91 3.08+0.03 101.13+2.60 25 41.62+2.66 3.14+0.03 100.80+2.62
Jan-18 M 43 33214120 3.0940.02 100.83+1.99 14 38.28+2.30 3.217+0.02 100.43+2.60
F 35 40.58+1.69 3.16+0.02 100.70+£2.09 18 37.7042.88 3.15+0.04 100.54+2.54

Source: Primary Data, 2017-2018.
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Figure 3. Standard weight and relative weight of Anabas testudineus (males and females)
(in swamp and lake habitat respectively) for one year in Semayang Lake East Kalimantan
Province, Indonesia.
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Figure 4. a) The combined observation weight and standard weight pattern of Anabas
testudineus in swamp habitat. b) Observed and standard weight pattern of Anabas
testudineus in lake habitat for one year in Semayang Lake East Kalimantan Province,
Indonesia.

Condition factors were calculated to assess general fish health, productivity and
physiological conditions of fish populations (Blackwell et al 2000; Richter 2007). This
condition factor reflects the characteristics of the body's morphology, lipid content and
growth rate (Bister et al 2000; Froese 2006; Stevenson & Woods 2006). The result of the
condition factor analysis of A. testudineus in swamp habitat in males was 3.102+0.0058,
and in female 3.141+0.007, whereas in lake habitat (Station 2, 3 and 5) condition factor
was 3.114+0.007 for males and 3.143%0.009 for females. Descriptively it can be stated
that the condition factor in female individuals is relatively greater than in male individuals
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(Figure 5). The difference in the value of this condition factor is due to sexes (Lorenzoni
et al 2015). Several other factors that are suspected to be the cause of fluctuation and
variation of fish condition factor value are the difference of fish size and age (Enchina &
Granado-Lorencio 1997); during the spawning season the fish do not engage in food
activities, but uses the fat reserves of the body for energy supply (Tzikas et al 2007);
and parasitic pressure (Neff & Cargnelli 2004).

3.170
3.160
3.150 B Male
3140

3.130

3120 “ Female
3.110
3.100
3.090
3.080
3.070
3.060
3.050
3.040

Value of Conditiom Factor

Condition Factor Condition Factor

Swamp Lake

Figure 5. Combined condition factor of Anabas testudineus (males and females) (in
swamp and lake habitat respectively) for one year in Semayang Lake East Kalimantan
Province, Indonesia.

Conclusions. The general growth pattern of A. testudineus is negative allometric. Based
on the relative weight value, the observed weight is higher than the standard weight
value and factor condition value. Therefore it can be concluded that the Semayang Lake
is still providing healthy aquatic habitat for the survival and thrive of A. testudineus.

Acknowledgements. The authors would like to thank Ministry of Research, Technology
and Higher Education of Indonesia that have provided research grant, Mrs. Ghitarina,
MSc as the head of the water quality laboratory and Mr. Jailani as head of the laboratory
of Aquatic Ecobiology Faculty of Fisheries and Marine Sciences, Mulawarman University
which has provided facilities in supporting the present research. We also thank to
Syahidul Akbar, Muhammad Reva, Berlian Noor and Veni for the technical support given
during the research. Hopefully this research will be useful in managing A. testudineus
resources so that the potential can be utilized optimally and sustainable.

References

Anderson R. O., Neumann R. M., 1996 Length, weight and associated structural indices.
In: Fisheries techniques. Murphy B. R., Willis D. W. (eds), pp. 447-483, American
Fisheries Society, Bethesda.

Archibold O. W., 1995 Ecology of world vegetation. Springer Netherlands, 510 p.

Alam M. A., Noor A., Khan M. M. R., Rahman L., 2007 Growth performance and
morphological variations of local and Thai climbing perch (Anabas testudineus,
Bloch). Bangladesh Journal of Fisheries Research 11(2):163-171.

Begum M., Minar M. H., 2012 Weight-length relationships of koi (Anabas testudineus)
along with condition factor fed on formulated feed. Trends in Fisheries Research
1(2):1-6.

Bister T. 1., Willis D. W., Brown M. L., Jordan S. M., Neumann R. M., Quist M. C., Guy C.
S., 2000 Proposed standard weight (Ws) equations and standard length categories
for 18 warm water nongame and riverine fish species. North American Journal of
Fisheries Management 20:570-574.

Blackwell B. G., Brown M. L., Willis D. W., 2000 Relative weight (Wr) status and current
use in fisheries assessment and management. Reviews in Fisheries Science 8:1-44.

AACL Bioflux, 2019, Volume 12, Issue 1. 334
http://www.bioflux.com.ro/aacl




Corlett R. T., Primack R. B., 2011 Tropical rain forests: an ecological and biogeographical
comparison (2" edition). Hoboken, NJ: Wiley-Blackwell, 335 p.

De Robertis A., Williams K., 2008 Weight-length relationship in fisheries studies: the
standard allometric model should be applied with caution. Transaction of the
American Fisheries Society 137(3):707-719.

Ecoutin J. M., Albaret J. J].,, Trape S., 2005 Length-wWeight relationships for fish
populations of a relatively undisturbed tropical estuary: The Gambia. Fisheries
Research 72:347-351.

Encina L., Granado-Lorencio C., 1997 Seasonal changes in condition, nutrition, gonad
maturation and energy content in barbel, Barbus sclateri, inhabiting a fluctuating
river. Environmental Biology of Fishes 50:75-84.

Everhart W. H., Youngs W. D., 1981 Principles of fishery Science. 2™ edition, Comstock
Publishing Associates, a division of Cornell University Press, London.

Froese R., 2006 Cube law, condition factor and weight-length relationships: history,
meta-analysis and recommendations. Journal of Applied Ichthyology 22:241-253.

Furukawa H., 1994 Coastal wetland of Indonesia: environmental, subsistence and
exploration. Kyoto University Press, Japan, 228 p.

Helmizuryani, Muslimin B., 2016 Growth performance of mono sex and mixed sex
climbing perch (Anabas testudineus). Omni-Akuatika 12(2):99-103.

Jennings S., Kaiser M. J., Reynolds ]. D., 2001 Marine fishery ecology. Blackwell
Sciences, Oxford.

Khristenko D. S., Kotovska G. 0., 2017 Length-weight relationship and condition factors
of freshwater bream Abramis brama (Linnaeus, 1758) from the Kremenchug
Reservoir, Middle Dnieper. Turkish Journal of Fisheries and Aquatic Sciences 17:71-
80.

Kohinoor A. H. M., Akhteruzzaman M., Hussain M. G., Shah M. S., 1991 Observation on
the induced breeding of koi fish (Anabas testudineus Bloch) in Bangladesh.
Bangladesh Journal of Fisheries 14(1-2):73-77.

Kumar K., Lalrinsanga P. L., Saho M., Mohanty U. L., Kumar R, Sah A. K., 2013 Length-
weight relationship and condition factor of Anabas testudineus and Channa species
under different culture systems. World Journal of Fish and Marine Sciences 5(1):74-
78.

Kumary K. S. A., Raj S., 2016 Length-weight relationship and condition of climbing perch
Anabas testudineus Bloch population in Kuttanad, Kerala. International Journal of
Advanced Research in Biological Sciences 3(9):21-26.

Le Cren C. P., 1951 Length-weight relationship and seasonal cycle in gonad weight and
condition in the perch (Perca fluviatilis). Journal of Animal Ecology 20(2):201-219.

Lopez O. R., Kursar T. A., 2007 Interannual variation in rainfall, drought stress and
seedling mortality may mediate monodominance in tropical flooded forests.
Oecologia 154:35-43.

Lorenzoni M., Giannetto D., Carosi A., Dolciami R., Ghetti L., Pompei L., 2015 Age,
growth and body condition of big-scale sand smelt Atherina boyeri Risso, 1810
inhabiting a freshwater environment: Lake Trasimeno (Italy). Knowledge and
Management of Aquatic Ecosystems 416(9):1-13.

Mitsch W. J., Gosselink J. G., 1993 Wetland. 2" edition, Van Nostrand Reinhold, New
York, 722 p.

Moyle P. B., Cech Jr. J., 2004 Fishes: an introduction to ichtyology. 5" edition, Prentice-
Hall. Inc., New Jersey.

Mousavi-Sabet H., Abdollahpour S., Salehi-Farsani A., Vatandoust S., Langroudi H. F.,
Jamalzade H. R., Nasrollahzadeh A., 2013 Length-weight and length-length
relationships and condition factor of Alburnus mossulensis from the Persian Gulf
basin. AACL Bioflux 6(4):297-302.

Mustakim M., Sunarno D., Affandi R., Kamal M. M., 2009 [Growth of climbing perch
(Anabas testudineus, Bloch) in different habitats of Lake Melintang Areas, East
Kalimantan Province]. Jurnal Penelitian Perikanan Indonesia (Indonesian Journal of
Fisheries Research) 15(2):113-121. [In Indonesian].

AACL Bioflux, 2019, Volume 12, Issue 1. 335
http://www.bioflux.com.ro/aacl




Neff B. D., Cargnelli L. M., 2004 Relationships between condition factors, parasite load
and paternity in bluegill sunfish, Lepomis macrochirus. Environmental Biology of
Fishes 71:297-304.

Noor M., 2007 Rawa Lebak, Ekologi, Pemanfaatan dan Pengembangannya [The Lebak of
swamp, ecology, utilization and development]. PT. Raja Grafindo Persada. Jakarta,
274 p. [In Indonesian].

Okgerman H., 2005 Seasonal variation of the length weight and condition factor of Rudd
(Scardinius erythrophthalmus L) in Spanca Lake. International Journal of Zoological
Research 1(1):6-10.

Pethiyagoda R., 1991 Freshwater fishes of Sri Lanka. The Wildlife Heritage Trust of Sri
Lanka, 362 p.

Pokorny J., Bjork S., 2010 Wetlands: ecology, conservation, and management:
restoration of lake, streams, floodplains and bogs in Europa (principles and case
studies). Development of aquatic macrphytes in shallow lakes and ponds. Springer
Dordrecht Heidelberg London New York, pp. 37-43.

Rahman A., Talukdar K., Rahman W., Deka P., 2015 Length-Weight relationship and
relative condition factor of Anabas testudineus (Bloch) of Deepar Beel (wetland) of
Assam, India. International Journal of Applied Research 1(11):956-958.

Richter T. J., 2007 Development and evaluation of standard weight equations for
bridgelip sucker and largescale suckers. North American Journal of Fisheries
Management 27:936-939.

Romanowski N., 2013 Living water: ecology of animal in swamps, rivers, lakes and
dams: rebirth of lake (Chapter 9). CSIRO Publishing, Australia, 292 p.

Satrawaha R., Pilasamorn C., 2009 Length-weight and length-length relationships of fish
species from the Chi River, northeastern Thailand. Journal of Applied Ichthyology
25:787-788.

Steel R. G. D., Torrie J. H., 1993 Principles and procedure of statistics. 3" edition, 748 p.

Stevenson R. D., Woods W. A., 2006 Condition indices for conservation: new uses for
evolving tools. Integrative and Comparative Biology 46:1169-1190.

Tay Y. L., Loong A. M., Hiong K. C., Lee S. J.].,, Tng Y. Y. M., Wee N. L. J., Lee S. M. L.,
Wang W. P., Chew S. F., Wilson J. M., Ip Y. K., 2006 Active ammonia transport and
excretory nitrogen metabolism in the climbing perch, Anabas testudineus, during 4
days of emersion or 10 minutes of forced exercise on land. Journal of Experimental
Biology 209:4475-4489.

Tesch F. W., 1971 Age and growth. In: Fish production in fresh waters. W. E. Ricker (ed),
pp. 98-130, Blackwell, Oxford.

Tsoumani M., Liasko R., Moutsaki P., Kagalou I., Leonardos I., 2006 Length-weight
relationships of an invasive cyprinid fish (Carassius gibelio) from 12 Greek lakes in
relation to their trophic states. Journal of Applied Ichthyology 22:281-284.

Turkmen M., Erdogan O., Yildirim A., Akyurt I., 2002 Reproductive tactics, age and
growth of Capoeta capoeta umbla Heckel 1834 from the Askale Region of the Karsu
River, Turkey. Fisheries Research 54(3):317-328.

Tzikas Z., Ambrosiadis 1., Soultos N., Georgakis S., 2007 Seasonal size distribution,
condition status and muscle yield of mediterranean horse mackerel Trachurus
mediterraneus from The North Aegean Sea, Greece. Fisheries Science 73:453-462.

Vilizzi L., Copp G. H., Britton J. R., 2013 Age and growth of European barbel Barbus
barbus (Cyprinidae) in the small, mesotrophic River Lee and relative to other
populations in England. Knowledge and Management of Aquatic Ecosystems
409(09):1-18.

Welcomme R. L., 1985 River fisheries. FAO, Fisheries Technical Paper, pp. 262-330.

AACL Bioflux, 2019, Volume 12, Issue 1. 336
http://www.bioflux.com.ro/aacl




Received: 14 November 2018. Accepted: 21 February 2019. Published online: 28 February 2019.

Authors:

Mohammad Mustakim, Diponegoro University, Faculty of Fisheries and Marine Science, Doctoral Program in
Coastal Resources Management, Indonesia, Central Java, Tembalang, Semarang 50275; Samarinda Mulawaran
University, Faculty of Fisheries and Marine Science, Department of Aquatic Resources Management, Indonesia,
East Kalimantan, Gunung Tabur Kampus, Gunung Kelua street, e-mail: moh.mustakim@fpik.unmul.ac.id;
mustakim.unmul2 005@gmail.com.

Sutrisno Anggoro, Diponegoro University, Faculty of Fisheries and Marine Science, Department of Aquatic
Resources Management, Indonesia, Semarang 50275, JI. Prof. H. Soedarto, SH. - Tembalang, e-mail:
sutrisnoanggoroS2 @gmail.com

Frida Purwanti, Diponegoro University, Faculty of Fisheries and Marine Science, Department of Aquatic
Resources Management, Indonesia, Semarang 50275, JI. Prof. H. Soedarto, SH. - Tembalang, e-mail:
frpurwanti@gmail.com

Haeruddin, Diponegoro University, Faculty of Fisheries and Marine Science, Department of Aquatic Resources
Management, Indonesia, Semarang 50275, JI. Prof. H. Soedarto, SH. - Tembalang, e-mail:
haeruddindaengmile@yahoo.co.id, haeruddindaengmile@gmail.com

This is an open-access article distributed under the terms of the Creative Commons Attribution License, which
permits unrestricted use, distribution and reproduction in any medium, provided the original author and source
are credited.

How to cite this article:

Mustakim M., Anggoro S., Purwanti F., Haeruddin, 2019 Length-weight relationships and condition factor of
Anabas testudineus in the Semayang Lake, East Kalimantan, Indonesia. AACL Bioflux 12(1):327-337.

AACL Bioflux, 2019, Volume 12, Issue 1. 337
http://www.bioflux.com.ro/aacl




Length-Weight Relationships and Condition Factor of Anabas
testudineus in the Semayang Lake, East Kalimantan, Indonesia

ORIGINALITY REPORT

10% % 10w% %

SIMILARITY INDEX INTERNET SOURCES PUBLICATIONS STUDENT PAPERS

PRIMARY SOURCES

1

Nur Asia Nasution, Rusdi Machrizal.
"Bioecological aspect of lamasi (Barbonymus
gonionotus) in mailil rever labuhanbatu
district, indonesia", JPBIO (Jurnal Pendidikan
Biologi), 2021

Publication

T

Z. A. Muchlisin, M. Musman, M. N. Siti Azizah.

"Length-weight relationships and condition
factors of two threatened fishes, Rasbora
tawarensis and Poropuntius tawarensis,
endemic to Lake Laut Tawar, Aceh Province,
Indonesia", Journal of Applied Ichthyology,
2010

Publication

T

Mitchell H. Tsai, Michael A. Hall, Melanie S.
Cardinal, Max W. Breidenstein, Michael J.
Abajian, Richard S. Zubarik. "Changing
Anesthesia Block Allocations Improves
Endoscopy Suite Efficiency", Journal of
Medical Systems, 2019

Publication

(K




4

Orestes Carlos Bello-Gonzalez, Perla Alonso-
EguialLis, César Arturo llizaliturri Hernandez,
Norman Mercado-Silva. "Variability in
mentum deformities of Tanytarsus larvae
(Diptera, Chironomidae) in a metal rich basin
in Northern Mexico", Water Biology and
Security, 2022

Publication

T

Rima Mohdeb, M. Hichem Kara. " Age, growth
and reproduction of the Morocco dentex of
the eastern coast of Algeria ", Journal of the
Marine Biological Association of the United
Kingdom, 2014

Publication

T

Siddique, Mohammad Abdul Momin, Aziz
Arshad, and S.M. Nurul Amin. "Length-weight
relationships of the tropical cephalopod
Uroteuthis chinensis (Gray, 1849) from Sabah,
Malaysia", Zoology and Ecology, 2014.

Publication

<1%

Wayan Kantun, Indra Cahyono, Wayan Suma
Arsana. " Biological Aspect of Bullet Tuna
(Risso, 1810) in the Makassar Strait, West
Sulawesi, Indonesia ", Croatian Journal of
Fisheries, 2019

Publication

<1%

Agustu Sholeh Pujokaroni, Hideaki Ichiura.
"Preparation of carboxymethyl cellulose

<1%



(CMCQ) derived from palm fiber waste: Effect of
ozone pretreatment on CMC properties”,
Research Square Platform LLC, 2022

Publication

SAHIN, Cemalettin, KASAPOGLU, Nazli,
GOZLER, A. Mutlu, KALAYCI, Ferhat,
HACIMURTAZAOGLU, Necati and MUTLU,
Cengiz. "Age, growth, and gonadosomatic
index (GSI) of Mediterranean horse mackerel
(Trachurus mediterraneus Steindachner,
1868) in the Eastern Black Sea", TUBITAK,
20009.

Publication

<1%

D F Putra, A A Muhammadar, N Muhammad,
A Damora, A Waliul, M Z Abidin, N Othman.
"Length-weight relationship and condition
factor of white shrimp, Penaeus merguiensis
in West Aceh waters, Indonesia”, IOP
Conference Series: Earth and Environmental
Science, 2018

Publication

<1%

Dibakar Bhakta, Suhas Prakash Kamble,
Wakamban Anand Meetei, Jayesh Kumar
Solanki et al. "Relation of fish size with that of
its otolith of Pama croaker, Otolithoides pama
(Hamilton, 1822) from Narmada estuary,
India", Research Square Platform LLC, 2022

Publication

<1%




Ecoutin, J.M.. "Length-weight relationships for <1
. : : . %
fish populations of a relatively undisturbed
tropical estuary: The Gambia", Fisheries
Research, 200505
Publication
J Tambun, D Bakti, Desrita. " The growth and <1 o
exploitation rate of yellowstripe scad ( cuvier, ’
1833) in the Malacca Strait, Medan Belawan
Subdistrict, North Sumatera Province ", IOP
Conference Series: Earth and Environmental
Science, 2018
Publication
Azevedo, Juliana de Souza, Jorge Eduardo de <1
. : : . %
Souza Sarkis, Talita Aparecida Oliveira, and
Jodo Cristiano Ulrich. "Tissue-specific mercury
concentrations in two catfish species from the
Brazilian coast", Brazilian Journal of
Oceanography, 2012.
Publication
Boudinar, A. S., L. Chaoui, and M. H. Kara. <'I
. %
"Age, growth and reproduction of the sand
smelt Atherina boyeri Risso, 1810 in Mellah
Lagoon (Eastern Algeria)", Journal of Applied
Ichthyology, 2016.
Publication
E Paujiah, D D Solihin, R Affandi, S Sa’adah, | <1 o

Zulfahmi. " Growth pattern and lenght-weight
relationship of , in The Cisadea River, West



Java, Indonesia ", Journal of Physics:
Conference Series, 2019

Publication

MARGARITA N. LAVIDES, NICHOLAS V. C. <1 o
POLUNIN, SELINA M. STEAD, DON GEOFF
TABARANZA, MIA THERESA COMERQOS, JESUS
RAY DONGALLO. "Finfish disappearances
around Bohol, Philippines inferred from
traditional ecological knowledge",

Environmental Conservation, 2010
Publication

Nwabueze |. Igu. "Species Diversity and <1 o
Structure of an Intact Freshwater Swamp ’
Forest in the Niger Delta", Open Journal of
Forestry, 2017
Publication

Mohamed Hichem Kara, Jean-Pierre Quignard. <1 o
"Fishes in Lagoons and Estuaries in the
Mediterranean 2", Wiley, 2019
Publication

Fulvia Cristina Oliveira, Rodrigo Yutaka Dichoff <1 o

Kasai, Carlos Eurico Fernandes, Wesley Souza
da Silva et al. " Probiotic, prebiotic and
synbiotics supplementation on growth
performance and intestinal

histomorphometry larvae ", Journal of Applied

Aquaculture, 2020

Publication




21

Mirna Dwirastina, Marson. " Length-weight <1 y
relationships Silver barb () in Mamberamo °
River, Papua ", E3S Web of Conferences, 2021

Publication

Desrita, | E Susetya, M Suriani, A Rahman. <1 y
"Biology and growth of Asiatic Hard Clam ’
(Meretrix meretrix) population in Tanjung

Balai, North Sumatera", IOP Conference

Series: Earth and Environmental Science, 2019

Publication

L. Guardone, E. Ricci, F. Susini, E. Polsinelli, G. <1 y
Guglielmone, A. Armani. "First detection of ’
Eustrongylides excisus (Nematoda:

Dioctophymatidae) in big-scale sand smelt

(Atherina boyeri) from the lake Massaciuccoli
(Northwest Tuscany, Italy): implications for

public health and seafood quality", Food

Control, 2021

Publication

R Afdhila, A A Muhammadar, M A Chaliluddin.
"Length-weight relationship and condition
factors of layang fish (Decapterus
macrosoma) that landed at Lampulo Ocean
Fishing Port, Banda Aceh", IOP Conference
Series: Earth and Environmental Science, 2019

Publication

<1%

R Faizah, L Sadiyah. " Some biology aspects of <1 o
Indian Scad Rupell, 1928) in Pemangkat ’



Fisheries Port, West Kalimantan ", IOP
Conference Series: Earth and Environmental
Science, 2020

Publication

Y. L. Tay, A. M. Loong, K. C. Hiong, S. . Lee et
al. "Active ammonia transport and excretory
nitrogen metabolism in the climbing perch,
Anabas testudineus, during 4 days of
emersion or 10 minutes of forced exercise on
land", Journal of Experimental Biology, 2006

Publication

<1%

Exclude quotes On Exclude matches Off

Exclude bibliography On



