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ABSTRACT

Length-weight relationships and relative condition factors were conducted to provide
information on fish species’ growth conditions and general well-being in the freshwater
habitat. This study was conducted using fish as a bioindicator for the health of the ecosystem.
Cyclocheilithys apogon (Beardless barb) and Notopterus notopterus (Bronze featherback)
are the most dominant species in Subang Lake. A four-month sampling was conducted to
collect the sample of Beardless barb and Bronze featherback. A total of 422 individuals
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of Beardless barb and 344 individuals
of Bronze featherback were measured
and weighed. The mean total length of
Breadless barb was 13.11 = 1.31 cm with
the mean weight of 31.88+9.93 g. The mean
of the total length and weight of Bronze
featherback was 16.05 +2.07 cm and 30.38
+ 15.63 g. Both fish species showed negative
allometric growth with the exponent b
value 2.884 and 2.886, respectively. The
condition factor of Beardless barb (1.184
+ 0.134) and Bronze featherback (1.010 +
0.163) obtained from this study reflects a
fair growth condition based on K value by
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Barnham & Baxter (2003). Further studies need to be conducted to determine the significant
impacts that affect fish species’ growth conditions.

Keywords: Freshwater fishes, length-weight relationship, relative condition factor, Subang lake

INTRODUCTION

The information such as the fish species’ growth pattern, general health of fish, habitat
conditions, and the fish’s morphological characteristics can be revealed by the Length-
weight relationships (LWR) (Jisr et al., 2018; Froese, 2006). LWR is widely applied in
fisheries management because it provides information on the stock condition and indicates
the degree of stabilization of fish’s taxonomic characters (Isa et al., 2010). There are several
studies of the length-weight relationship and condition factor in Malaysia. According to
Amonodin et al. (2018), there were approximately 102 LWR studies of 64 species that
belong to 20 families. The Cyprinidaec was the most studied family in the Malaysian
freshwater system. Amonodin et al. (2018) documented a higher number of fish species
experienced positive allometric growth, whereas a lower number of fish species experienced
negative allometric growth in the Malaysian freshwater system. The variation of fish growth
was attributed by the environmental condition, seasonal variation, general fish condition,
age, maturity, health, and stomach fullness (Kaur & Rawal, 2017). Fish species experienced
positive allometric growth in a generally healthy environment with sufficient food supply
and good water quality condition, whereas, fish species experienced negative allometric
growth in a poor environmental condition. Also, the variation of fish growth was affected
by the adaptive response of fish response to the ecological condition (Kaur & Rawal, 2017).

Meanwhile, the condition factor is used to demonstrate the state of fish well-being and
useful indicators of fish growth rate (Farooq et al., 2017). A fish’s condition indicates the
fish’s current physical and biological circumstances; thus, the condition factor provides
essential information about the present and future population success via its association with
growth, reproduction, and survival. Apparently, in a favorable environmental condition,
fish species should demonstrate faster growth rates, more significant reproductive potential,
and higher survival rates (Pope, 2007). According to Karna et al. (2012), environmental
condition is an important factor that induced the phenotypic flexibility. Also, most studies
suggested that there is a significant relationship between temperature, population size, and
the maturity of fish.

The Subang Lake is an undisturbed endorheic lake surrounded by hilly and forested
area, and there is no study concerning the fish LWR and condition, especially on these native
species (Beardless barb and Bronze featherback) found in the lake. Hence, this study’s
objective was to estimate the LWR of two dominant native species, Beardless barb and
Bronze featherback, and determine the Kn that evaluates fish growth condition to further
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relate to the environment condition. Consequently, this knowledge is essential to local
management to prioritize the control and coordination fisheries’ management options for
native species in Subang Lake. This study demonstrates the understanding of these native
species’ growth and their condition in a small and undisturbed water body.

MATERIALS AND METHODS

This study was conducted at Subang Lake, located in Petaling District, with a latitude of
3.1672° N and a longitude of 101.4798° E (Figure 1). Subang Lake is an endorheic lake
and was built in 1950. The capacity of Subang Lake is about 777.00 mg. The impounding
capacity of Subang Lake is 3531.8 mL, and the impounding area is 96 hectares. The
catchment area of Subang Lake is 10.16 km? and the maximum depth is 8.5 m. The study
area was divided into seven sampling points which are Muka Sauk (SP1), Tanjung Panjang
(SP2), Tanjung Batu 4 (SP3), Tanjung Jelutong (SP4), Tanjung Hantu (SPS5), Tanjung
Ampang (SP6), and Tanjung Terung (SP7) (Figure 2).
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Figure 1. The location of Subang Lake in Selangor, Malaysia
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The sampling was carried out four months (July 2018, June 2019, August 2019, and
October 2019) using five different mesh sizes of gill net (1 /% inch, 2 inches, 3 inches, 4
inches, and 5 inches) and two fish traps. The sampling locations were stratified-randomly
selected with major coverage of Subang Lake. The gill nets and fish traps were set overnight
in four consecutive days at each sampling point from morning 0800h and checked every
four hours until 1800h. The total length of individual fish was measured using the measuring
board in centimeter, and the weight of individual fish was taken as the nearest gram using
an electronic balance (LT2002, Smith).

o] 0.2 04 0.8 1.2 1.6
- . E—— s Kilometers

Figure 2. The distribution of seven sampling points in Subang Lake

The growth pattern of the fish can be determined by the score of the growth exponents,
b. According to Froese (20006), the allometric growth versus isometric growth and the
different body shapes of the individual species can be determined from the 82% of the
variance in a plot of log a over b. In most fishes, the value of » >3.0 indicates a positive
allometric growth where the relative body thickness or plumpness is increased with the
length, whereas when the value of b < 3.0 indicates negative allometric growth. The fish
body growth is relatively less rotund as the length increases (Amonodin et al., 2018).
The current form of LWR determines the length-weight relationship, and also, the linear
regression analysis is used to determine the length-weight (log-transformed) relationship
(Froese, 2006). The linear regression of LWR is log W = log a + b log L, whereas the
modern form of LWR is defined as Equation 1.
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W =al? [1]
Where,
W = Body weight (g)
L = Total length (cm)
a = coefficient
b = exponent

The condition factor is also used to determine the fishes’ condition in their habitat (Jones
et al., 1999). The relative condition factor of fish is determined by using the observed
weight and the estimated weight. The relative condition factor is suitable for value b </
> 3. The relative condition factor (K) is used to assess a specific environment’s fitness for
fish growth through the deviation of an organism from the sample’s average weight (Jisr
et al., 2018). According to Le Cren (1951), K > 1 indicates the fish’s growth condition is
a good and contrary condition when K < 1. However, Barnham and Baxter (2003) stated
that the K value greater than 1.4 is categorized as excellent fish growth, whereas less than
1.0 showed a poor growth pattern. The mean condition factor (K) is defined as Equation 2.

K=W/W’ [2]

Where,
W = Observed weight of fish individual
W’ = Estimated weight of fish individual

Descriptive statistical analysis was conducted by calculating the mean values of the
length-weight relationship and the relative condition factor of Beardless barb and Bronze
featherback throughout the sampling periods because of these factors affecting the length-
weight relationship, such as habitat and seasonal effect. Stomach fullness, maturity stage,
age, and sex were not considered (Hamid et al., 2015).

RESULTS AND DISCUSSIONS

A total of 422 individuals of Beardless barb and 344 individuals of Bronze featherback
were captured in this study (Table 1). Both fish species were the dominant species in
Subang Lake. The total length of Breadless barb at Subang Lake ranged from 10.0 cm to
16.9 cm with the mean total length of 13.11 + 1.31 cm, and the weight ranged from 11.80
g to 70.52 g with the mean weight of 31.88+9.93 g (Table 1). The mean of the total length
and weight of Bronze featherback is 16.05 +2.07 cm and 30.38 + 15.63 g (Table 1). The
total length of Bronze featherback ranged from 9.80 cm to 26.40 cm, and the weight of
Bronze featherback varied from 4.99 g to 153.04 (Table 1). The coefficient of determination
(r?) value of Beardless barb and Bronze featherback was 0.8588 and 0.8828, respectively
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(Table 1). A lower value of 1* indicated a narrow range of fish size with higher correlation

and statistical significance (Gaygusuz et al., 2012). The lower value of r*also affected by

human error during data collection and inconsideration of outliers of length and weight

during the LWR calculation. Good quality of prediction of linear regression was obtained

from the high coefficient of determination values.

The b value of Beardless barb and Bronze featherback was 2.884 and 2.886,
respectively, categorized as negative allometric growth (Table 1). The negative allometric
growth was recorded for both fish species (b < 3) suggested that the fish species have a
relatively slow growth rate. According to Froese (2006), the expected b value was varied
from 2.5 — 3.5. The b value that exceeded the range of standard b value was considered
a consequence of small sample sizes (Gaygusuz et al., 2012); however, the case did not
happen in this study. The K value of Breadless barb (1.184) and Bronze featherback (1.010)
indicated that the fish have a fair growth pattern (Barnham & Baxter, 2003). The condition
factor was associated with the LWR that was recorded in this study.

Table 1

Summary of length-weight relationship and relative condition factor. K value was based on Barnham and
Baxter (2003)

. Lmin- Wmin- Growth

Species N max max (g) a b r’ behavior
(cm) &

Cyclocheilichthys .
apogon 422 }(6)'(9) ) ;(1)22 T 001843 2.884  0.8588 zlef;‘fggc 1.184
(Beardless barb) ’ ’
Notopterus
notopterus 9.80- 4.99- Negative
(Bronze 344 26.40 153.04 0.0095 2.886  0.8828 allometric 1.010
featherback)

The negative allometric growth of both fish species, Beardless barb and Bronze
featherback, was recorded in the present study. This result is in accord to Nyanti et al.
(2018) where a negative allometric growth of Beardless barb (b =2.678) was recorded from
downstream of the Batang Ai Dam (Malaysia); however, the condition factor of Beardless
barb was in good condition (K > 1) (Table 2). Food availability and the environmental
condition were the significant factors that affect the length-weight relationship and growth
condition of fish in Batang Ai Dam. The findings of Rosli and Zain (2016), Zulkafli et al.
(2016), Hamid et al. (2015), and Isa et al. (2010) indicated a positive allometric growth of
Beardless barb in most of the Malaysian freshwater bodies (Table 2).

Several previous studies recorded that Bronze featherback has positive allometric
growth (b > 3). For instance, the positive allometric growth of Bronze featherback was
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recorded at Pedu Lake (Kedah) and Sukhna Lake (India) with 3.25 (Isa et al., 2010) and
3.57, respectively (Kaur & Rawal, 2017) (Table 2). According to Dubey et al. (2012),
Bronze featherback has a positive allometric growth in the less disturbance or favorable
condition in River Ken (India). Besides, negative allometric growth was reported in the
finding of Khan (2003) due to several factors such as the selectivity of gill nets, relatively
cold climate, and the lower productivity of Tilaiya Reservoir. Sarkar et al. (2013)
documented that difference in parameter b value was attributed to the differences in the
specimens’ observed length ranges. The positive allometric growth was recorded in the
study by Kaur and Rawal (2017) due to the smaller range of length (21.00 — 28.30 cm);
however, the length ranges of Bronze featherback (N = 344) caught in Subang Lake were
more comprehensive (9.80 cm to 26.40 cm).

The finding of Martin-Smith (1996) categorized the b value range from 2.60 — 2.75
as flattened body shape, whereas the b value ranged from 2.88 — 3.15 as a heavy-bodied.
The expected range of exponent b value was 2.5 — 3.5. Although negative allometric
growth was obtained in the current study, the results were within the expected range and
considered heavy-bodied. According to Isa et al. (2010), a higher value of b showed that
the environment is more favorable for the fish species. Moreover, Rosli and Zain (2016)
and Dalu et al. (2013) suggested the variation of b value was due to the variation of length
and weight, seasonal variation, gonad maturity, diet, health, food availability, and other
environmental factors.

The relative condition factor (K) in the present study for both fish species was greater
than 1. According to Le Cren (1951), K> 1 reflects a healthier physiological state. However,
Barnham and Baxter (2003) stated that the K value greater than 1.40 is categorized as
good to excellent growth condition, whereas the K value lower than 1.0 categorized as
poor growth condition. Barnham and Baxter (2003) have a comprehensive identification
of fish conditions than Le Cren (1951). Hence, the condition of the Beardless barb and
Bronze featherback were found to be relatively fair (1 <K < 1.40) at Subang Lake based
on the standard of Barnham and Baxter (2003). This study found that both Beardless
barb and Bronze featherback dominated Subang Lake. Therefore, both fishes condition
indicated that Subang lake provides adequate food supply and favorable environmental
conditions for them to survive and grow. According to Sharip et al. (2017), Subang Lake
was a mesotrophic-eutrophic lake with the domination of green algae, which provides
sufficient food for both fish species. Furthermore, seasonal variation, breeding activities,
and biological activities indicated no physiological stress to these populations. With a
distinctive slender and elongated body, giving Bronze featherback a knife-like appearance
(Kumar & Karin, 2016), it was evident that its body increases more in length than in
weight. Thus, the body form and shape strongly affect the relative condition. Logically, the
morphological factors also influence body form and weight, and, by extension, condition

Pertanika J. Sci. & Technol. 29 (3): 1557 - 1566 (2021) 1563



Xeai Li Chai, Rohasliney Hashim, Muhammad Nur Aiman Rahmat, Mohamad Hamizan Kamaludin,
Nur Ain Habullah and Izharuddin Shah KamaruddinUshada and David Yudianto

factor. It is possible for an individual fish could increase energetic fitness without a change

in body weight.

Table 2
Literature reports pf allometric growth of fish compared to findings in the current study

Study N Location

Species area b (Literature) N b References
Cyclocheilichthys . .
apogon i‘i‘é‘“g 422 2.884 ?;rfng Al 08 2.678 g%afg)‘ ctal
(Beardless barb)
Males: Males:
Muda 166 3.150 Rosli and
Reservoir Females: Females: Zain (2016)
141 3.185
Temengor Hamid et al.
Reservoir 233 3.157 (2015)
Kerian Isa et al.
River basin 46 3.516 (2010)
Notopterus
notopterus Subang Sukhna Kaur and
(Bronze Lake 344 2.886 Lake 4 3.570 Rawal (2017)
featherback)
. Dubey et al.
River Ken 28 3.32 (2012)
Isa et al.
Pedu Lake 120 3.250 (2010)
Tilaiya 300 2.902 Khan (2003)
Reservoir

* N = number of individuals, b = exponent b (slope of the equation log W =1log a + b log L)

CONCLUSION

In conclusion, both fish species are in a healthy intermediate state (fair condition growth)
when the K value is greater than 1.4. Subang lake’s ecological factors are observed to
support these dominant fishes. The negative allometric growth of both fish species may
be attributed to the fish’s morphological characteristics. The results of the length-weight
relationship (LWR) and relative condition factor (Kn) recorded in this study contribute to
the knowledge of the fish condition in Subang Lake and the relevant information in the
conservation management of Subang Laker’s fish. The results obtained can also provide
useful information about the fish communities in an endorheic lake.
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