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Abstract. The banded archerfish (Toxotes jaculatrix) has only been reported from a few locations in Indonesia, 
including the Limbangan River in Pangkajene and Islands Regency, South Sulawesi. Information on the length-
weight relationship (LWR) and condition factor (CF) of this species from Indonesian waters is currently 
unavailable, even though LWR and CF are key components in fisheries studies because they provide insights 
into fish growth, health, and fatness in their natural habitats. Therefore, this research serves as a preliminary 
study aimed at assessing the size distribution, LWR, and CF of T. jaculatrix in the Limbangan River. A total of 
163 specimens (83 females and 80 males) collected between October 2024 and March 2025 were analyzed in 
the laboratory. The results showed that female fish had a total length ranging from 77.4 to 238.4 mm, body 
weight between 7.52 and 292.89 g, and exhibited isometric growth (b = 2.9753). Male fish ranged from 55.4 
to 185.2 mm in total length, weighed between 2.35 and 116.18 g, and exhibited hyperallometric growth (b = 
3.1109). The condition factor values (Fulton’s condition factor and relative condition factor) were greater than 
1, indicating that both female and male fish were in good condition. This study provides the first baseline 
information on the LWR and CF of T. jaculatrix, which can be used for the sustainable management and 
conservation of this species. 
Key Words: condition factor, growth pattern, length-weight relationship, morphometric characteristics, 
population dynamics, size variation, Toxotes jaculatrix.  

 

 

Introduction. Archerfish (Toxotes spp.) is a type of ornamental fish with high economic 

value that is highly sought after in both domestic and international markets due to its 

unique body shape and attractive coloration. The price of an archerfish measuring around 

10 cm as an ornamental fish can reach up to IDR 150,000 or approximately USD 9 (Suryati 

et al 2014). Beyond its aesthetic appeal, this species is also well-known for its distinctive 

hunting behavior - shooting jets of water to knock down insects from above the water 

surface (Temple 2007). This shooting ability highly depends on the sharpness and accuracy 

of its vision (Blaber 2000; Timmermans & Souren 2004). In several regions of Indonesia, 

archerfish is locally known as ikan sumpit. 

Archerfish is a euryhaline species capable of adapting to and thriving in various 

aquatic environments, including freshwater, brackish water, and marine habitats, such as 

mangrove ecosystems and coral reefs (Simon & Mazlan 2010; Simon et al 2010b). 

Taxonomically, this species belongs to the family Toxotidae. Most literature classifies 

archerfish within the order Perciformes (Kottelat 2013; Nelson et al 2016; Simon 2024; 

Froese & Pauly 2025), although some sources place it under the order Carangiformes (Van 

der Laan et al 2025). 

The number of archerfish species varies depending on the source referenced. Allen 

(1978, 2004), Nelson et al (2016), and Froese & Pauly (2025) reported that there are 
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seven archerfish species classified under a single genus, Toxotes. In contrast, Fricke et al 

(2025) documented nine species divided into two genera: Toxotes with eight species and 

Protoxotes with one species. 

In Indonesia, Toxotes jaculatrix (Pallas, 1767) is one of the most commonly 

encountered archerfish species. Other archerfish species found in Indonesian waters 

include T. chatareus (Warsa et al 2007; Astuti & Warsa 2008; Iqbal et al 2018; 

Rekapermana 2019), T. oligolepis (Kottelat 2013; Kottelat & Tan 2018), T. microlepis 

(Kottelat & Widjanarti 2005; Hidayat 2011; Suryati et al 2014; Iqbal et al 2018; Fekri et 

al 2024), T. sundaicus (Kottelat & Tan 2018), and Protoxotes lorentzi (Girard et al 2022). 

The banded archerfish, T. jaculatrix, is characterized by an elongated, laterally 

compressed body, a silvery-white coloration with 4 to 6 black bands across its dorsal side, 

and 4 dorsal fin spines. Its maximum total length is around 30 cm, though it commonly 

reaches about 20 cm. This species is typically found in estuarine areas and shallow brackish 

waters, either in groups or as solitary individuals (Allen 2001; Simon 2024). T. jaculatrix 

is distributed across the Indo-West Pacific region, including India, Bangladesh, Myanmar, 

the Andaman Islands (India), the Philippines, Papua New Guinea, the Solomon Islands, the 

Ryukyu Islands (Japan), Northern Australia, and Vanuatu (Fricke et al 2025). According to 

the IUCN, the conservation status of this species is classified as least concern, meaning it 

is currently at low risk of extinction (Hoese 2012). 

Research on T. jaculatrix in Indonesia remains very limited. Some studies that have 

been conducted include investigations on the effect of osmotic pressure on survival 

(Kadarini et al 2009), sperm motility and viability (Fahmi et al 2009), morphological 

determination of gonad maturity stages (Permana et al 2009), gonad maturity levels 

(Fahmi & Permana 2014), and biological aspects in the Bilah River (Hidayah et al 2023). 

In contrast, various biological aspects of T. jaculatrix have been extensively studied in 

Malaysia, including age (Simon et al 2008, 2010a), length-weight relationship (Simon & 

Mazlan 2008), population growth (Simon et al 2009), reproductive biology (Simon et al 

2009, 2012), trophic position (Simon & Mazlan 2010), daily growth increments (Simon et 

al 2010b), morphometrics (Simon et al 2010a), and condition factor (Simon et al 2013). 

Studies on the length-weight relationship (LWR) are essential for the biological, 

physiological, and ecological management of fish populations (Kumar et al 2025). Based 
on the length-weight equation W = aLᵇ, a fish’s body weight (W) can be predicted from its 

body length (L), and vice versa. The LWR is widely used to evaluate growth, survival, 

maturity, reproduction, and fatness of fish (Ahirwal et al 2023). Sustainable fish population 

management requires data on stock growth, condition factor, and biomass, all of which 

can be derived from the LWR (da Silva et al 2020). The condition factor, or ponderal index, 

which numerically reflects the well-being of fish, is calculated based on the relationship 

between length and weight (Simon 2024). The condition factor has also been extensively 

used as an index of growth and feeding intensity. This index tends to decline as fish length 

increases, which can affect the reproductive cycle (Khanipour et al 2020). Moreover, the 

condition factor provides insights into the health status of both species and communities 

and can be used to numerically compare the physiological resilience of fish (Ahirwal et al 

2023). 

Biological studies on T. jaculatrix in Indonesia are still very limited, and to date, no 

research has been conducted on the LWR and condition factor of this species. Yet, such 

information is crucial as a fundamental basis for the sustainable management and 

conservation of fishery resources (Simon 2024). Therefore, this study aims to examine the 

size distribution, establish the length-weight relationship to predict growth patterns, and 

assess the condition factor to evaluate habitat suitability for the growth of the banded 

archerfish (T. jaculatrix).  

 

Material and Method 

 

Period and location. Archerfish sampling was conducted over a six-month period, from 

October 2024 to March 2025, in the Limbangan River, Pangkajene and Islands Regency, 

South Sulawesi Province, Indonesia (Figure 1). The T. jaculatrix specimens were analyzed 
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at the Fisheries Biology Laboratory, Department of Fisheries, Faculty of Marine Science and 

Fisheries, Hasanuddin University, Makassar, Indonesia. 

 
Figure 1. Sampling locations of banded archerfish, Toxotes jaculatrix, at Limbangan 

River, Pangkajene and Islands Regency, South Sulawesi, Indonesia. 

 

Sampling and sample handling. Archerfish sampling was conducted over a six-month 

period, with collections carried out twice per month. Fish samples were obtained from local 

fishermen at several sampling points along the Limbangan River, using fishing lines 

equipped with No. 2 Cham hooks made in Korea. All fish caught at each sampling site were 

collected without selection and then combined into a single sample group. A total of 163 

fish specimens were analyzed, consisting of 83 females and 80 males. The fish were 

immediately placed in a coolbox filled with crushed ice to maintain freshness until arrival 

at the Fisheries Biology Laboratory for further measurement and analysis. Upon arrival at 

the laboratory, the fish were rinsed thoroughly under running water. Subsequently, total 

length and body weight measurements were taken. Total length was measured from the 

tip of the snout to the end of the caudal fin using a digital caliper with a precision of 0.01 

mm. Body weight was measured using a digital electronic scale with a precision of 0.01 g. 

Each fish was then dissected to expose the abdominal cavity, allowing for morphological 

observation of the gonads to determine the sex of the fish. 

  

Data analysis. The LWR of the fish was analyzed based on sex and sampling period. The 

equation used to determine the relationship between the total length and body weight of 

the fish is (Ningsih et al 2023; Haslina et al 2024; Huzaimah et al 2024; Tikawati et al 

2024): W = aLb. The equation was then transformed into a logarithmic form to obtain a 

linear equation (Omar et al 2020; Haslina et al 2024): log W = log a + b log L, where: W 

is the total body weight (g) of fish, L is the total length (mm) of fish, a is intercept 

(regression constant), and b is slope (regression coefficient). Value b provides information 

about fish growth. Value a (intercept), b (regression coeffisient), and r (correlation 

coefficient) were obtained through the least squares method. Fish growth patterns can be 

categorized into two types: isometric growth (b = 3), which indicates that the increase in 

length and weight occurs proportionally, and allometric growth (b ≠ 3), which indicates an 
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imbalance between the increase in length and weight. If the value of b > 3, then the fish 

exhibits positive allometric growth (hyperallometric), meaning the weight increases more 

than the length. Conversely, if the value of b < 3, then the fish exhibits negative allometric 

growth (hypoallometric), meaning that the increase in length is more dominant than the 

gain in weight (Omar et al 2020).  

To determine whether the LWR follows an isometric or allometric growth pattern, a 

t-test is performed on the b value using the following formula (Omar 2013): tvalue = [
 3−b

 Sb
] 

where: Sb = standard error of b. If the value of tvalue > ttable then b is different from 3. 

Conversely, if tvalue < ttable then b is equal to 3. To compare the growth coefficients between 

female and male fish, a statistical test is performed using the following formula (Fowler et 

al 1998; Zar 2014): tvalue = 
(b1−b2)

SE(b1−b2)
 and SE(b1−b2) = √(Sb1)2 + (Sb2)² where b1 = regression 

coefficient of female, b2 = regression coefficient of male, Sb1 = standard error of regression 

coefficient of female, Sb2 = standard error of regression coefficient of male. If tvalue < ttable 

then it can be concluded that the LWR of female and male fish are not significantly different, 

so the data for both sexes can be combined. Conversely, if tvalue > ttable then it can be 

concluded that the LWR of female and male fish are significantly different. All total length 

and body weight data obtained were analyzed using Microsoft excel software.   

 The condition factor of archerfish was calculated based on the LWR, both by sex and 

sampling period. If the fish growth is isometric, the formula used to calculate the condition 

factor is (Omar et al 2020): K = 
W

L3 × 105 where K is Fulton’s condition factor, W is the total 

body weight (g) of fish specimens, L is the total length (mm) of fish specimens. If the fish 

growth follows a hypoallometric or hyperallometric pattern, the condition factor is 

calculated using the following formula (Omar et al 2020): Kn = 
W

aLb or Kn = 
W

W∗ where Kn is 

relative condition factor, W is the observed weight of a fish (g), W* is expected weight of 

a fish (g). This analysis was performed using Microsoft Excel software.  

 

Results and Discussion 

 

Sample number and fish size. During the study period from October 2024 to March 

2025, a total of 163 banded archerfish specimens were collected, comprising 83 females 

and 80 males. The total length and body weight of the female fish ranged from 77.4 to 

238.4 mm (with the mean±SE of 147.3±4.4 mm) and from 7.52 to 292.89 g (with the 

mean±SE of 74.91±6.65 g), respectively. For the males, total length ranged from 55.4 to 

185.2 mm (with the mean±SE of 114.1±3.7 mm) and body weight from 2.35 to 116.18 g 

(with the mean±SE of 33.98±3.17 g) (Table 1). The smallest female recorded had a total 

length of 77.4 mm and a body weight of 7.52 g, captured in January 2025, while the largest 

measured 238.4 mm in length and weighed 292.89 g, caught in October 2024. Conversely, 

the smallest male, also captured in January 2025, had a total length of 55.4 mm and a 

body weight of 2.35 g, whereas the largest male, caught in March 2025, measured 185.2 

mm and weighed 116.18 g. The lowest average total length and body weight for both 

female and male fish were recorded in January 2025, while the highest averages for both 

sexes were observed in March 2025. 

The size of female banded archerfish found during this study in the Limbangan River 

was relatively larger than those reported in the southern waters of Johor, Malaysia, while 

the males were relatively smaller. Simon et al (2009) reported that female T. jaculatrix in 

Johor waters had total lengths ranging from 87 to 230 mm and body weights between 13.4 

and 275.0 g, whereas the males ranged from 85 to 190 mm in total length and 12.0 to 

142.8 g in body weight. Lodang et al (2018) recorded banded archerfish in the Jeneberang 

River estuary, Makassar, South Sulawesi, with a total length of 185 mm. Ardila (2025) 

reported that T. jaculatrix in the Pute River, Maros Regency, South Sulawesi, had total 

lengths ranging from 6.3 to 76.9 mm (with the mean±SE of 48.4±1.7 mm, n = 73 

individuals). Based on these latter two studies, it is evident that T. jaculatrix from the 

Limbangan River have larger body sizes compared to those captured in the Jeneberang 

River and Pute River.  

 



 
AACL Bioflux, 2025, Volume 18, Issue 6. 

http://www.bioflux.com.ro/aacl 2836 

Table 1 

Distribution of total length (mm) and body weight (g) of banded archerfish, Toxotes 

jaculatrix, by sex and sampling period at Limbangan River, Pangkajene and Islands 

Regency, South Sulawesi, Indonesia 

 

Months Sex 
n 

(ind.) 

Total length (mm) Body weight (g) 

Range Mean±SE Range Mean±SE 

Oct ’24 F 17 88.7-238.4 171.7±11.7 11.18-292.89 111.44±19.89 

M 15 59.9-156.9 112.3±8.1 3.87-77.20 31.42±5.43 

Nov ’24 F 43 78.4-197.5 135.7±4.8 7.99-157.45 54.96±6.09 

M 22 55.6-171.1 102.0±6.2 2.38-89.98 23.21±4.89 

Dec ’24 F 2 154.2-172.4 163.3±9.1 70.05-96.70 83.38±13.33 

M 17 82.9-171.8 132.7±5.9 11.16-106.23 46.68±5.85 

Jan ’25 F 7 77.4-130.4 109.4±7.7 7.52-36.41 25.48±4.30 

M 16 55.4-125.9 90.6±5.5 2.35-33.75 14.93±2.54 

Feb ’25 F 4 111.5-202.6 161.3±18.8 18.82-204.28 99.64±38.57 

M 5 103.8-149.4 128.0±8.5 18.28-71.97 42.55±9.38 

Mar ’25 F 10 102.3-210.1 173.4±11.7 20.79-201.58 121.67±17.09 

M 5 157.6-185.2 171.3±4.6 71.26-116.18 98.21±8.67 

Total F 83 77.4-238.4 147.3±4.4 7.52-292.89 74.91±6.65 

M 80 55.4-185.2 114.1±3.7 2.35-116.18 33.98±3.17 
F = female fish, M = male fish, n = number of sampled fish. 

  

Figure 2 presents the size distribution of female and male T. jaculatrix based on total length 

and body weight. The figure shows that the highest frequency for total length was found 

in the size class interval of 101.2-124.0 mm, while the highest frequency for body weight 

was observed in the class interval of 2.35-38.66 g for both females and males. The number 

of females captured within the 101.2-124.0 mm length class was 22 individuals, while 

males totaled 20 individuals. For the 2.35-38.66 g body weight class, 35 females and 54 

males were recorded. Both in terms of total length and body weight, female banded 

archerfish were more frequently found in the larger size classes. Similar results were 

reported by Simon et al (2012) for T. chatareus and T. jaculatrix caught in Johor waters, 

Malaysia, where males were more abundant in the smaller size classes compared to 

females. The difference in size distribution between females and males may be attributed 

to several factors, such as males reaching gonadal maturity faster than females, males 

tending to grow more slowly than females, and males having higher mortality rates than 

females. The higher abundance of smaller-sized males might also be attributed to the 

greater ability of larger females to evade the fishing gear used during the study (Simon et 

al 2012). Simon & Mazlan (2010) categorized T. jaculatrix into three groups based on total 

body length: juvenile (< 100 mm), sub-adult (100-150 mm), and adult (> 150 mm). The 

T. jaculatrix captured in the Limbangan River consisted of 10.84% juveniles, 43.37% sub-

adults, and 45.78% adults among females, while the males comprised 36.25% juveniles, 

50.00% sub-adults, and 13.75% adults, respectively. Minor discrepancies in the total 

percentages are due to rounding of decimal values. 

Geographical differences in fishing locations and the types of fishing gear used are 

also believed to contribute to the variation in the body size of captured fish. In the 

Limbangan River, T. jaculatrix fish are typically caught using hook and line gear equipped 

with No. 2 Cham hooks. This gear is size-selective based on the fish’s mouth size, yet it 

still allows the capture of individuals across a wide size range. Additionally, fishing activities 

in this river are conducted irregularly and without standardized management, resulting in 

uncontrolled exploitation patterns. This condition contributes to the unstable size 

distribution of the captured fish, leading to a mixture of individuals from various size 

classes, ranging from juveniles to adults. The lack of regulated exploitation potentially 

affects the population structure and growth dynamics of the fish in this habitat. In contrast, 

Simon & Mazlan (2008) employed trammel nets, cast nets, scoop nets, and traps to collect 

archerfish samples.  
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Figure 2. Frequency distribution of total length (mm) and body weight (g) of banded 

archerfish, Toxotes jaculatrix, at Limbangan River, Pangkajene and Islands Regency, 

South Sulawesi, Indonesia. 
 

Length-weight relationship. The LWR by sex and sampling time is presented in Table 2. 

In this table, the LWR analysis for female fish in December 2024 was not conducted due 

to the limited number of samples (only 2 individuals). As a result, combined analysis of 

female and male fish was also not performed for that period.   

 

Table 2 

Length-weight relationship regression parameters of banded archerfish, Toxotes 

jaculatrix, by sex and sampling period at Limbangan River, Pangkajene and Islands 

Regency, South Sulawesi, Indonesia 

 

Month Sex 
N 

(ind.) 

Length-weight regression parameter  
Growth type 

a b R² r 

Oct ’24 F 17 0.000063 2.7432 0.8599 0.9273 Isometric 

 M 15 0.000058 2.7618 0.9651 0.9824 Isometric 

 C 32 0.000057 2.7623 0.8599 0.9273 Isometric 

Nov ’24 F 43 0.000008 3.1758 0.9930 0.9965 Hyperallometric 

 M 22 0.000008 3.1679 0.9945 0.9972 Hyperallometric 

 C 65 0.000007 3.1975 0.9950 0.9975 Hyperallometric 

Dec ’24 F       

 M 17 0.000017 3.0173 0.9874 0.9937 Isometric 

 C       

Jan ’25 F 7 0.000017 3.0110 0.9840 0.9920 Isometric 

 M 16 0.000005 3.2773 0.9836 0.9918 Hyperallometric 

 C 23 0.000006 3.2411 0.9849 0.9924 Isometric 

Feb ’25 F 4 0.0000001 3.9725 0.9963 0.9981 Hyperallometric 

 M 5 0.0000013 3.5456 0.9896 0.9948 Isometric 

 C 9 0.0000009 3.6073 0.9831 0.9915 Hyperallometric 

Mar ’25 F 10 0.004654 1.9550 0.5616 0.7494 Isometric 

 M 5 0.000014 3.0562 0.7816 0.8841 Isometric 

 C 15 0.004032 1.9756 0.5592 0.7478 Isometric 

Total F 83 0.000021 2.9753 0.8719 0.9338 Isometric 

 M 80 0.000011 3.1109 0.9842 0.9921 Hyperallometric 

 C 163 0.000013 3.0670 0.9420 0.9706 Isometric 
Note: F = female fish, M = male fish, C = combined female and male fish, n = number of sampel fish, a = 
intercept, b = regression coefficient, R² = coefficient of determination, r = correlation coefficient. The total 
number of female fish samples was 83 individuals; however, only 81 were analyzed. Data processing for 
December was not conducted due to the small number of samples, which was insufficient for a representative 
analysis. 
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Overall, the LWR for female fish is described by the equation W = 0.000021 L2.9753, 

while for male fish it is W = 0.000011 L3.1109. Based on the t-test analysis against the 

isometric value of b = 3, the results indicate that female fish exhibit an isometric growth 

pattern, whereas male fish exhibit a hyperallometric growth pattern. Further statistical 

analysis comparing the regression coefficients between female and male fish showed no 

significant difference (p > 0.05). Therefore, it can be generally stated that female and male 

T. jaculatrix exhibit similar patterns in total length and body weight increments, allowing 

for the data from both sexes to be combined. The combined data yielded the regression 

equation W = 0.000013 L3.0670, indicating an isometric growth pattern. Figure 3 illustrates 

the LWR of T. jaculatrix for females, males, and the combined data of both sexes.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 

 
 

 
 
 

 
 

 
 
 

 
 

 
 
 

 
 

 
 
 
 
 
 

Figure 3. Length-weight relationships of banded archerfish, Toxotes jaculatrix, sampled 

from Limbangan River, Pangkajene and Islands Regency, South Sulawesi, Indonesia. A. 

female fish, B. male fish, C. both sexes combined.  
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Based on the LWR at each sampling period in the Limbangan River, two growth 

types were identified: isometric and hyperallometric. Similar findings were also reported 

by Simon & Mazlan (2008) and Simon et al (2009) for T. jaculatrix in Malaysia. Simon & 

Mazlan (2008) reported the combined length-weight regression equation for female and 

male fish as W = 0.0078 L3.31 (n = 65), indicating a hyperallometric growth type. 

Furthermore, Simon et al (2009) reported the length-weight regression equations for T. 

jaculatrix as follows: female W = 0.00782 L3.3105 (n = 63), male W = 0.01542 L3.0766 (n = 

142), and combined female and male W = 0.0121 L3.1608 (n = 205), with growth types of 

hyperallometric, isometric, and hyperallometric, respectively. In the Limbangan River, the 

regression coefficient (b) for the LWR of T. jaculatrix ranged from 1.9550 to 3.9725 for 

females, 2.7618 to 3.5456 for males, and 1.9756 to 3.6073 for combined female and male 

fish, with a mean±SE of 3.0292±0.1208. According to Le Cren (1951), b values often vary 

and typically range from 2.5 to 4.5, whereas other researchers (Carlander 1969; Pauly & 

Gayanilo 1997; Froese 2006; Karna et al 2020) suggest that b values should fall within 2.5 

to 3.5. The correlation coefficient (r) for the length-weight relationship was 0.7494-0.9981 

for females, 0.8841-0.9972 for males, and 0.7478-0.9975 for combined female and male 

fish, with a mean±SE of 0.9477±0.0194, indicating a high positive correlation. The 

coefficient of determination (R²) ranged from 0.5616 to 0.9963 for females, 0.7816 to 

0.9945 for males, and 0.5592 to 0.9950 for combined female and male fish, with a 

mean±SE of 0.9049±0.0341. According to Hanif et al (2020), in ideal fish growth studies, 

the R² value typically ranges between 0.9 and 1.0.  

The b coefficient values presented in Table 2 show variation between sexes as well 

as between stocks of the same species from the same waters. In general, changes in the 

b value are primarily influenced by the shape and size of the fish. The regression coefficient 

can vary seasonally, even daily, and may differ across habitats (Taskavak & Bilecenoglu 

2001). Several factors are believed to influence variations in the LWR parameters in fish, 

including environmental conditions (such as temperature, salinity, and habitat), differences 

in sample size, geographic location, seasons, ontogenetic differences, age, growth phases, 

gonadal maturity stages, reproduction, sex, diet (quantity, quality, and size of food), 

stomach fullness, parasitic pressure, and preservation techniques (Simon et al 2009; Alavi-

Yeganeh et al 2011; Azevedo et al 2017; Hanif et al 2020), health and condition of the fish 

(Moutopoulos & Stergiou 2002; Froese 2006; Hossain et al 2012), food availability, and 

sampling procedures (Jafari et al 2016; Shalloof & El-Far 2017; Olopade et al 2018; Mitu 

et al 2019) are also contributing factors. Nazir & Khan (2017) and Blasina et al (2018) 

stated that the size range of the fish used in the analysis can also affect the b coefficient. 

Thus, Nazir & Khan (2017) recommended excluding very young or very old fish from 

length-weight regression analyses. Moreover, differences in b values may not only result 

from individual factors but also from the combination of several factors mentioned above. 

Some of these factors, however, were not observed during the fish sampling process. 

Information on the LWR of T. jaculatrix has not previously been reported from 

Indonesian waters, or even globally, except for the studies conducted by Simon & Mazlan 

(2008) and Simon et al (2009) in Malaysia. Understanding the LWR is crucial, as it can 

support conservation efforts and the sustainable management of T. jaculatrix populations.  

 

Condition factor. The range and mean values of the condition factor of T. jaculatrix caught 

in the Limbangan River, based on sampling periods for females, males, and the combined 

sexes, are presented in Table 3.  

The average condition factor (Kn) values for female fish ranged from 1.0014 to 

2.5341 (1.6506±0.2930), while for male fish it ranged from 1.0020 to 1.9358 

(1.5924±0.1869). Based on the sampling periods, female fish exhibited relatively higher 

Kn values than males in October 2024, January 2025, and March 2025. Conversely, male 

fish showed relatively higher Kn values in November 2024 and February 2025. Overall, 

females displayed higher condition factor values compared to males. Simon et al (2013) 

reported that T. jaculatrix in Johor, Malaysia, had Kn values ranging from 0.98 to 1.83, 

while T. chatareus ranged from 0.95 to 1.79. This indicates that the condition factor values 

of T. jaculatrix in the Limbangan River are higher than those reported from Malaysian 

waters. 
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Table 3 

Range and mean±se of condition factor of banded archerfish, Toxotes jaculatrix, by sex 

and sampling period at Limbangan River, Pangkajene and Islands Regency, South 

Sulawesi, Indonesia 

 

Month Sex n (ind.) Range Mean±SE 

Oct ’24 Female 17 0.2537-4.4432 1.9197±0.2017 

 Male 15 1.6145-3.4105 1.9169±0.1147 

 Combined sex 32 0.2537-4.4432 1.9184±0.1180 

Nov ’24 Female 43 0.8286-1.0987 1.0019±0.0094 

 Male 22 0.8896-1.1186 1.0020±0.0137 

 Combined sex 65 0.8354-1.1054 1.0020±0.0078 

Dec ’24 Female    

 Male 17 1.6097-2.0950 1.8161±0.0307 

 Combined sex    

Jan ’25 Female 7 1.6218-1.9613 1.7961±0.0530 

 Male 16 0.7926-1.2316 1.0052±0.0264 

 Combined sex 23 1.1890-1.9613 1.7136±0.0389 

Feb ’25 Female 4 0.9152-1.0502 1.0014±0.0297 

 Male 5 1.6345-2.1582 1.8784±0.0841 

 Combined sex 9 0.8311-1.1274 1.0047±0.0335 

Mar ’25 Female 10 1.1486-7.8301 2.5341±0.6044 

 Male 5 1.7699-2.2674 1.9358±0.0888 

 Combined sex 15 1.1486-7.8301 2.3346±0.4037 

Total Female 83 0.2537-7.8301 1.9419±0.0854 

 Male 80 0.7169-2.0582 1.0081±0.0165 

 Combined sex 163 0.2537-7.8301 1.8653±0.0459 
Note: The total number of female fish samples was 83 individuals; however, only 81 were analyzed. Data 
processing for December was not conducted due to the small number of samples, which was insufficient for a 
representative analysis. 

 

The average condition factor (Kn) values of T. jaculatrix obtained during the study were all 

greater than 1 for females, males, and the combined sexes. This indicates that the fish 

samples captured from the Limbangan River were in good condition. A Kn value of ≥ 1 

suggests that the fish are in better condition compared to those with Kn < 1 in the same 

waters (Froese 2006; Nash et al 2006; Awasthi et al 2015; Falaye et al 2015; Jisr et al 

2018; Lloret-Lloret et al 2022). According to Bagenal & Tesch (1978), condition factor 

values ranging from 2.9 to 4.8 represent the ideal range for normal growth of fish in 

freshwater and brackish environments. 

Many factors influence the condition factor of fish, including sex, season, habitat 

and environmental factors, stress, reproductive cycle, food availability, and feeding activity 

(Zargar et al 2012; Awasthi et al 2015; Jisr et al 2018; Haslina et al 2024). Additionally, 

age (Anibeze 2000; Falaye et al 2015), climate (Weatherley & Gill 1987), and other water 

quality parameters can also affect condition factor values (Khallaf et al 2003; Olopade et 

al 2018). Seasonal variations throughout the year have also been reported by Sarkar et al 

(2013) as a factor that can cause differences in condition factor values. However, these 

factors were not observed during the course of this study.  

 

Conclusions. The size distribution of banded archerfish (Toxotes jaculatrix) exhibited a 

wide range in both total length and body weight, with the highest frequency found in the 

smaller size classes. The growth pattern of female fish was isometric, meaning that length 

and weight increased proportionally, while male fish exhibited hyperallometric growth, 

where body length increased faster than weight. The average condition factor values for 

both females and males were greater than 1, indicating that the environmental conditions 

of the Limbangan River support the growth of banded archerfish. This study on size 

distribution, length-weight relationship and condition factor represents the first report on 

banded archerfish from Indonesian waters. This valuable information is crucial for fisheries 
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biologists as a foundation for conservation efforts and the formulation of appropriate 

fisheries management strategies to ensure the sustainable utilization of Toxotes jaculatrix.  
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