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Length-Weight Relationships and Condition Factors of the Naleh Fish, Barbonymus gonionotus
(Pisces, Cyprinidae) Harvested from Nagan Raya Waters, Indonesia. Batubara, A. S., Muchlisin, Z. A.,
Efizon, D, Elvyra, R., Irham, M. — The objective of the present study was to examine the growth pattern
and condition factors of the naleh fish, Barbonymus gonionotus Bleeker, 1849 in Nagan River, Nagan Raya
District, Aceh Province, Indonesia. The sampling was conducted for 12 months from January 2016 to
December 2016 using the explorative survey method. The sampling locations were determined based on
the information given by local fishermen. A total of 761 fish samples were collected during the study. The
Linear Allometric Model (LAM), Fulton’s and Relative Weight conditions factors were utilized to analyze
the length-weight relationship and condition factor of the fish using growth parameters. The results
showed that the highest coefficient of b was recorded in December, where the b value of males were 3.82
and 4.23 for the females with the average b value of males and females were 2.92 indicating an isometric
growth pattern. The average Fulton’s condition factor (K) was 2.28 and the average Relative weight (Wr)
condition factor was 100.59. It is concluded that fish had the isometric growth pattern and based on K
and Wr value, the result implies that the waters are still in a good condition. Furthermore, the availability
of food sources, low competitors, and low predators indicate that the aquatic environment is in a stable
condition.
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Introduction

Aceh is one of the provinces that has the highest freshwater fish diversity in Indonesia. There were at
least 155 species of freshwater fish recorded in Aceh waters (Muchlisin and Siti-Azizah, 2009; Muchlisin, 2012;
Muchlisin et al., 2013; Sarong et al., 2013; Muchlisin et al., 2014; Muhammadar et al., 2014; Akib et al., 2015;
Muchlisin et al., 2017) where several species have a commercially important value (Muchlisin, 2013), one of
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Fig. 1. Fresh sample of naleh fish Barbonymus gonionotus.

which is naleh Barbonymus gonionotus Bleeker, 1849 (fig 1.). This species is commonly found in several rivers
in Nagan Raya District, Indonesia (Muchlisin et al., 2015 a).

The naleh B. gonionotus is very promising as a target for aquaculture (Mollah et al., 2011). They have a
bright and attractive color, especially in the dorsal, caudal and anal fins. Therefore, this species is very suitable as
an ornamental fish. However, the wild population of the naleh fish in Nagan Raya waters has been unfortunately
declining over the last ten years (Personal communication with the fishermen of Nagan Raya). This is probably
due to the deforestation, overfishing, and unfriendly fishing practices by local fishermen. According to Sodhi
etal. (2004), Southeast Asia (including Indonesia) has very high deforestation rates compared to other tropical
regions and is expected to lose 75 % of its original forest by 2100 and 42 % of total biodiversity is also likely
to be lost. In addition, the high catching rates without size limits occur continuously so that the new progeny
recruitment decreases significantly.

The direct observation of habitat of naleh B. gonionotus during the sampling in the Nagan River showed
that the dominant fish species was Nile tilapia Oreochromis niloticus. According to Muchlisin (2012), O. niloticus
is one the alien fish species that was distributed widely in Aceh waters; this is an invasive fish species in the
world (Lowe et al., 2000; Brown and Sax, 2004; Singh and Lakra, 2011).

The biology of the B. gonionotus from the Padma River, Bangladesh has been reported by Jasmine and
Begum (2016), however, there was no information on the biology especially on the length-weight relationship
and condition factors of this species in the Nagan River, Indonesia. Indeed, the TUCN conservation status of
the B. gonionotus is the Least Concern (Thinh et al., 2012), however, the local fishermen in Nagan Raya District,
Indonesia claimed that the catch of naleh decreased and the fish caught was smaller compared to 10 years
ago. According to Froese and Torres (1999) that freshwater fish are 10 times more vulnerable to the threats
than brackish and marine fishes. This is because the damage of freshwater ecosystem is very high compared
to other ecosystems (Sodhi et al., 2004). Consequently, the conservation status of this fish must be reevaluated
and the conservation strategies should be developed soon. Therefore, the information on the lenght weight
relationship (LWS) and condition factors are the two important data to plan a better conservation strategy of
fishery resource (Muchlisin et al., 2010; Freon et al., 1997; Arredondo et al., 2016; Nash et al., 2006; Satrawaha
and Pilasamorn, 2009; Froese, 2006; Garcia, 2010). Hence, the objectives the present study were to analyze
the length-weight relationships and condition factors of the naleh B. gonionotus harvested from Nagan River,
Nagan Raya District, Indonesia.

Material and methods

Time and site

The sampling was conducted in the Nagan River, Nagan Raya District, Aceh Province Indonesia at the
coordinate of 4°16'25.25" N and 96°24'22.34" E; 4°17'4.73" N and 96°25'56.83" E; 4°16'48.49" N and 96°27'8.50" E
from January to December 2016 (fig. 2). The measurement and data analysis were conducted in Laboratory of
Ichthyology, Syiah Kuala University, Indonesia.

Sampling procedure
The sampling locations were determined purposively based on information from local fishermen at the
sites where naleh fish usually occurred. The samplings were performed twice a month from 8.00 AM to 4.00 PM
for 12 months. The fish were caught using casting nets with two mesh sizes (0.5 and 1.0 inches) and line hooks.
The sampled fish were weighed and measured for each body weight (g) and total length (mm) using a
digital balance (Toledo, AB-204. Error = 0.01 g) and digital calipers (Mitutoyo, CD-6CS. Error = 0.01 mm). The
samples were photographed prior to be preserved in 10 % formalin (Muchlisin et al., 2015 b).
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Length-weight relationships and condition factors analysis
The Linear Allometric Model (LAM) was utilized to examine the length-weight relationship based on De-
Robertis and William (2008) as follow:

W = e%56 (gLb),

where, W is body weight (g), L is total length (mm), a is the regression intercept, b is the regression coefficient
and e is the variance of the residuals from the LAM regression. 0.56 is the correction factor of the data sets.

The Relative Weight (Wr) and Fulton’s (K) condition factors were used in this study. The Wr was
calculated based on Rypel and Richter (2008) as follow:

Wr= (W /W) x 100,

where, Wr is the relative weight, W is the body weight of the fish sample (g), Ws is predicted body weight for
the same fish as calculated from a composite of length-weight regression throughout the range of the species:
Ws = al®.

The Fulton’s condition factor was calculted based on Muchlisin et al. (2010) as follow:

K= (W xL)-3 x 100,

where, K is Fulton’s condition factor, W is body weight of the fish sample (g), L is total length of the same fish
sample (mm), -3 is a coefficient to ensure that the K value tends toward one. Based on Morton dan Routledge
(2006) the K value is divided into five categories as follows: Very bad (0.8-1.0), Bad (1.0-1.2), Balance (1.2-1.4),
Good (1.4-1.6) and Very good (> 1.6).

Results

A total of 626 males and 135 females from fish samples were examined for the LWs
and conditions factors analysis. The male length ranged between 70 mm to 147 mm with
the average length of 93.35 + 14.71, while the female length ranged from 72 mm to 144 mm
with the average length of 101.02 + 16.54. The average b value of male fish was 2.92 and 3.03
for female, with the higher b value was detected in December for both males and females,
but there was no significant difference in b values during 12 months of the sampling period
(table 1). The average b value indicates that males had allometric negative growth pattern,

Table 1. The growth patterns and condition factors of the B. gonionotus males and females according to
sampling period

Male Female
Month

N|[b | R | 2 |[K]W [N|[Db] R | 2 |[K]|] wr
January 70 2.82 0.9294 0.964 2.35 100.81 13 3.11 09118 0.9548 2.43 100.98
February 54 2.83 0.9632 0.9814 2.32 100.09 11 3.11 0.9523 0.9758 2.29 100.41
March 51 2.57 0.9552 0.9773 2.35 10036 6 2.57 0.984 0.9919 2.52 100.13
April 75 2.89 0.9268 0.9627 2.25 101.07 8 3.42 0.9855 0.9927 2.67 100.23
May 57 2.85 0.9458 0.9725 2.31 100.25 10 2.52 0.9327 0.9657 2.27 100.14
June 52 3.19 0965 0.9823 2.15 10037 7 297 09702 0.9849 2.3 100.13
July 52 2.55 0.9565 0.978 227 100.26 9 2.5 09602 098 245 100.42
August 51 2.73 0972 0.9859 229 10031 15 242 0.932 0.9653 2.42 100.37
September 43 274 0.9477 09735 2.28 100.13 8 2.7 09757 0.9877 2.34 100.08
October 56 2.64 09191 0.9586 2.11 100.22 4 3.88 0.9032 0.9503 1.99 100.38
November 39 3.32 0.8996 0.9485 2.16 101.19 18 297 09174 0.9578 2.43 100.61
December 26 3.82 0.8936 0.9453 2.37 101.87 26 4.23 0.9506 0.9749 2.08 101.27
Average 626 291 0.9394 0.9692 2.27 100.57 135 3.03 0.9479 0.9734 2.35 100.43

Note. N = total sample, b = regression coeflicient, R* = determination coefficient, r = correlation
coefficient, K = Fulton’s condition factor, Wr= relative weight condition factor.
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Fig. 3. Length-weight relationship for B. gonionotus males (a) and females (b) sampled from January 2017
to December 2017. Observed growth curve of B. gonionotus males, y = 2.8001x — 10.542, R? = 0.9022, and
females, y= 2.7744x - 10.393, R>= 0.9265.
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Fig. 4. Comparison of observed and predicted growth for B. gonionotus males (a) and females (b) sampled
during January 2017 to December 2017. Total number of fish = 135 females, 626 males. Predicted growth curve
for males, y = 0.317x — 20.3 R* = 0.970, and for females: y = 0.330x - 21.40, R* = 0.979.

while females have an isometric growth pattern; Nevertheless, the values are close to 3 and
therefore both sexes are isometric growth pattern.

Observed growth curve of B. gonionotus for males is y = 2.8001x — 10.542 with R? =
0.9022 and for females is y = 2.7744x - 10.393 with R* = 0.9265 (fig. 3, a, b). While, observed
growth curve for males is y = 0.317x — 20.3 with R* = 0.970 and for females is y= 2.7744x -
10.393 with R?= 0.9265 in addition females predicted growth is y = 0.330x - 21.40 with
R*=0.979 (fig. 4, a, b). The determination coefficient (R?) for males and females ranges
from 0.8936 to 0.9720 and from 0.9036 to 0.9855, respectively. It means that 89 % to 96 %
of variant can be explained by the model. While, the correlation coefficients (r) were higher
than 90 % for males and females, which informs the positive and strong relationship
between weight and length (table 1).

The average Fulton’s condition factor for males and females was 2.27 and 2.35,
respectively; while the relative weight (Wr) condition factor of males ranged from 100.07
to 101.87 with the average value of 100.57 + 0.84, whereas the Wr of females ranged from
100.08 t0101.27 with the average value of 100.43 + 0.35 (table 1).
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Discussion

The study revealed that males were predominant in the population, although the fe-
males were larger than male. In general, The Linear Allometric Model analysis showed that
there was a variation of b values during 12 months sampling where the value was higher in
December for males and females. However, the values tended to 3 that indicates an isomet-
ric growth pattern. The difference was probably due to the changes in food availability and
gonad maturation. According to Moradinasab et al. (2012), the b value is influenced by sex,
gonad development, seasons, habitat, feed, stomach fullness, salinity, and temperature. Be-
sides, the b value was also affected by genetic and ecological conditions (Nash et al., 2006).

The b values were higher in rainy season during October to December. This is probably
due to the runoft that dissolves the nutrients on the topsoil through waters body thus trig-
gering the growth of planktons as a food for larvae and small fish and it is associated with
the food chain in the waters. According to Muchlisin (2010), the seasonal changes cause
fluctuations in food resources in waters and affect the growth condition of fishes.

The Fulton’s condition factor (K) of naleh was fallen into a very good category with the
average value of 2.27 and 2.35 for males and females, respectively. According to Jin et al.
(2015), Fulton’s condition factor is used to evaluate the sensitivity and healthy condition of
fish. As the growth pattern, the K value is also influenced by age, sex and season (Barnham
and Baxter, 1998). The relative weight condition factor (Wr) showed that the value
was tending to 100 in both males and females. This result reveals that the environment
condition was stable and the density of prey and predator was balanced (Blackwell et al.,
2000). Moreover, when the value is higher than 100, it indicates the surplus of food source
due to lower competition or predation levels (Muchlisin et al., 2010).

The regression models show that there was not much differences between observed
and predicted growth patterns in both males and females, indicating that fish grow in good
condition. The similar trend was also reported in Rasbora tawarensis and Poropuntius
tawarensis in Lake Laut Tawar (Muchlisin et al., 2010); 3 species of fishes harvested from
Gigieng estuary of Aceh Besar, Aceh Province, Indonesia (Mulfizar et al., 2012); 5 species of
groupers harvested from Pulo Aceh waters, Aceh Besar District, Aceh Province (Ramadhani
et al., 2017); whitespotted grouper Epinephelus coeruleopunctatus from Padang City
Waters, Indonesia (Bulanin et al., 2017); and 3 species of marine fishes harvested from
Ulelhee Bay, Banda Aceh City, Indonesia (Muchlisin et al., 2017). However, the lower value
of observed growth pattern compared to predicted growth pattern was reported in Tor
tambra harvested from the Nagan and Sikundo Rivers (Muchlisin et al., 2015 b).

Conclusions

The b values of male and female naleh were close to 3 indicating an isometric growth
pattern. The Fulton condition factor was in very good condition, while the relative weight
condition factor indicates stable of environmental conditions and balance of prey and
predator.

This study was supported by Kemenristekdikti Republic of Indonesia through PMDSU Research scheme.
Therefore, the authors thank Kemenristekdikti for supporting this study.
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