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Abstract. Paujiah E, Dhahiyat Y, Herawati T, Iskandar, Haryono, Zulfahmi I, Fahri. 2023. Length-weight relationships and condition 
factors of brackish water catfish, Mystus gulio (Hamilton, 1822) from three different estuaries, West Java, Indonesia. Biodiversitas 24: 
2855-2864. This study investigated the biometric condition of brackish water catfish (Mystus gulio Hamilton 1822) collected from three 
different estuaries in Cianjur District, West Java Province, Indonesia. Data (class interval, growth pattern, and factor condition) were 
sorted based on time, location, and season. Water quality parameters measured include temperature, conductivity, TDS, hardness, 
resistivity, pH, DO, total oxygen, ORP, and salinity. The correlation between K-Value and water quality parameters was analyzed using 
multivariate analysis. Our results showed that the worth pattern of M. gulio was allometric, with condition factors value ranging from 
0.904-1.042. There were variations in the growth patterns according to time, location, and fish sex. The lowest condition factor values 

were found in August for males and April for females. Meanwhile, the highest condition factor values were found for males on 4 June 
2022 and 5 February 2022 for females. The NMDS analysis places the water resistivity and conductivity on a different axis from other 
environmental factors. The results of our study suggest that the estuaries in Cianjur District were adequate for supporting the survival 
and growth of M. gulio by providing food and suitable habitat. 
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INTRODUCTION 

Estuaries are particular fish habitat (Whitfield 2015) 

that has special characteristics such as constant changes in 

water characteristics (Montagna et al. 2018; Setyadi et al. 

2021) and the anthropogenic activities occurring around the 

river (Talke and Jay 2020; Hasan et al. 2023). Several 

estuaries on Java Island, especially in West Java, have a 
fairly high-water discharge, as with river estuaries in 

Cianjur District. Based on the field observation, the water 

discharge of several estuaries in the Cianjur District area 

depends on the season, as is the case in other estuaries 

(Conroy et al. 2020; Fettweis et al. 1998; Paujiah et al. 

2019). The water discharge rises during the rainy season, 

and flash floods occasionally damage settlements around 

the estuary, as happened in the South of Pamekasan 

(Islamy and Hasan 2020) and the coast of Lamongan 

District (Isroni et al. 2023).  

Hydrologically, Cianjur District has several large 

estuaries, including the Estuary of Ciujung, Cipandak, and 
Cidamar, which have potential biological resources, 

especially fishery resources. Mystus gulio Hamilton 1822, 

locally known as keting fish or lundu is one of the common 

fish found in global estuaries, including Cianjur District 

(Hossain et al. 2015; Paujiah et al. 2019). It has been 

documented in several countries, such as Bangladesh, 

India, Malaysia, Singapore, Vietnam, Thailand, Sri Lanka, 

Pakistan, and Myanmar  (Hossain et al. 2015). Outside of 
West Java, this fish is distributed in the Cilacap 

(Suryandari and Tjahjo 2013) and Banten area (Lestari et 

al. 2021). Our preliminary study and interviews with 

fishing communities in the Cianjur District revealed that M. 

gulio is found in small estuaries and is used as a daily 

nutritional source for people around that estuary. In 

addition, this fish is cultivated in Bangladesh and has 

become a highly commercial fish (Gupta 2014). 

Furthermore, Keting fish are an ecological bioindicator 

species for heavy metals contaminations (Lestari et al. 

2021).  

Information on the biometric condition of fish (class 
interval, growth patterns, factor condition) is crucial for 

bioecological studies. For example, fish fatness can be 
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affected by environmental conditions such as 

environmental variability (Lestari et al. 2021). In addition, 

the growth pattern of Mystus spp. (Mystus bleekeri Day 

1877), Mystus cavasius (Hamilton 1822), Mystus tengara 

(Hamilton 1822), and Mystus vittatus (Bloch 1794)) is also 

influenced by environmental variability (Rao 2017). 

However, natural food variables such as the availability of 

plankton organisms and the spawning season are the main 

factors that influence growth patterns in several fish species 

(Hasim et al. 2021; Lall and Tibbetts 2009; Nogales-
Mérida et al. 2019). 

Previous studies have investigated length-weight 

relationships and the condition factor of M. gulio. For 

instance, The length-weight relationships and condition 

factor of M. gulio have been reported by Begum et al. 

(2009), which was taken from the fish market in 

Bangladesh. However, data reported by Gupta (2014) 

revealed that the growth pattern of this fish is allometric. 

Furthermore, the fish habitat reported by previous 

researchers showed a different condition from this study. 

Therefore, it is suspected that there are differences in 
growth patterns and condition factors of M. gulio from 

several estuaries in Cianjur, West Java, Indonesia. 

Moreover, no thorough investigation has been conducted 

on the effect of the season to length-weight relationship 

and the effect of water variables on condition factors of M. 

gulio. Therefore, this study aimed to report the length-

weight relationships, condition factors, and correlation of 

water variables to condition factor values of M. gulio in the 

Estuary of Cianjur District, West Java, Indonesia. 

Therefore, we investigated the length-weight relationships 

of M. gulio from several estuaries in Cianjur District, West 

Java, and its correlation with the water variable, which will 

be used for fishery management in the study area. 

MATERIALS AND METHODS  

Study site and fish collection 

This research was conducted from October 2021 to 

November 2022 and was located in three estuaries in the 

Cianjur District, West Java, Indonesia, namely the Estuary 

of Cidamar, Cipandak, and Ciujung (Figure 1). At Cidamar 

and Cipandak estuary, the direct confluence between 
seawater and river water only happens under certain 

conditions, such as the rainy season. In contrast, at Ciujung 

estuary, the direct confluence between seawater and river 

water occurs continuously. In addition, Cidamar and 

Cipandak estuaries were surrounded by local sand mining 

and dense residential areas, while Ciujung was surrounded 

by shrimp ponds and fairly dense residential areas. Data 

collection on the length and weight of fish was carried out 

in the UIN Sunan Gunung Djati Bandung integrated 

laboratory. For each location, sampling was conducted at 

two points based on the estuary section (at the end of the 
estuary and the area at the beginning of the estuary). The 

first sampling area was located at the mouth of the estuary 

(high salinity), while the other sampling point was located 

in a mixed area of seawater and fresh water. The distance 

between the sampling point ranged from 1,000-1,500 

meters. 

 
 

 
 

Figure 1. Map of research site in Cianjur estuaries, West Java, Indonesia 
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Figure 2. Mystus gulio from Cianjur estuaries, A. Dorsal view, B. 
Ventral view, C. Lateral view 

 

Procedure 

Keting fish (M. gulio) was identified using an 

identification key book from Kottelat and Whitten (1996) 

and Eschmeyer's catalog of fishes (2023) (Figure 2). Fish 
samples were caught using several fishing gears, including 

gill nets with mesh sized 0.75", castanets, and fishing rods. 

The samples obtained were preserved using alcohol (70%) 

and transferred to the laboratory for further analysis. The 

total length (from tip of mouth to tail) and weight of the 

fish were measured using calipers and analytical balance at 

an accuracy of 1 mm and 0.01 g, respectively 

(Alavi‐Yeganeh et al. 2018). In addition, fish sex was 

determined by dissecting the fish gonads. The animal care 

approved this study and use committee of the State Islamic 

University, Sunan Gunung Djati Bandung, Indonesia. 
Data on characteristics of the aquatic environment were 

obtained in situ using the LUTRON WAC-2019SD Water 

Quality Recorder. The water variables analyzed consisted 

of temperature (°C), conductivity (μS/cm), TDS (ppm), 

hardness (ppm), resistivity (Ω/ohm), pH, DO (mg/L), total 

oxygen (O2), ORP (mV) and salinity (ppt). 

Data analysis 

Data on the relationship between fish length and weight 

follows the equation W = aLb, where W = Fish weight (g), 

L = Total length (cm), a and b are constant (Alavi‐Yeganeh 

et al. 2018). Fulton's equation determined the condition 

factors:   

  

Where: K is condition factors, W is the fish weight (g), 

L is the total length (cm), and -3 is the length coefficient 

(Suleiman et al. 2018).  

FISAT II was used to analyze the condition factors. 

Multiple statistical techniques were employed to observe 

the relationship between water quality variables and K-

Value, as has been done by Sabha et al. (2022). Data are 

presented as the range. Furthermore, to visualize the 

relationship between water quality parameters and K-

Value, we performed non-metric multidimensional scaling 
(NMDS) scattergram using the function "metaMDS" under 

the Vegan package (Oksanen et al. 2013). NMDS was 

chosen because this analysis technique does not require 

assumptions about the transformation function; the only 

assumption is the data processed in ranking or ordinal data 

(Dexter et al. 2018; Kenkel and Orlóci 1986). Besides, the 

Pearson correlation test was conducted to show the pair-

wise correlations between K-Value and each water parameter. 

The correlation was performed using the "cor" function 

under the Corrplot package (Wei et al. 2022). All these 

statistical analyses were computed using R-studio software. 

RESULTS AND DISCUSSION 

Variation in fish size 

Variations in fish size are illustrated in length intervals 

shown in Figure 3. The result showed that M. gulio fish 

length was dominated by intervals of 7.1-9 cm in the 

Cidamar. Followed by 9.1-11 in the Ciujung and 11.1-13 in 

the Cipandak. However, based on the sample's maximum 

length during the study, there were fish with a maximum 

size range of 19.1-21 cm. Finally, Figure 4 shows that the 

weight interval of M. gulio fish at the three locations is relatively 

the same, dominated by fish weights less than 31.8 g. 
The interval length of M. gulio during the rainy season, 

especially January and February, varied in size (six class 

intervals) compared to other months. Meanwhile, during 

the dry season, especially in July, the samples caught were 

also diverse in size between the months (Figure 5 and 

Figure 6). Therefore, based on time, the lowest fish weight 

intervals were obtained in December, January, and April, 

while the maximum weight was mostly found in July and 

September (Figure 7 and Figure 8). 

Length-weight relationships 

The growth pattern of M. gulio based on time and sex is 

presented in Table 1. Based on sex, M. gulio growth pattern 
was categorized as allometric negative and positive for 

both males and females (b>3 and b<3). The determinant 

coefficient (r2) value indicated that the total length and 

weight of the fish have a strong relationship with the range 

r2 between 0.732-0.971. The r2 of the LWR regression 

varied between 0.457-0.975 for males and 0.717-0.977 for 

females, indicating a moderate to strong length-weight 

relationship. The pattern of fish growth based on location 

(Table 2, Figure 9) showed a value of b<3 (2.673-2.786) or 

negative allometric with r2 values for the estuaries of the 

Ciujung, Cipandak, and Cidamar of 0.865, 0.869, and 
0.722 (strong correlation) respectively. 

C 

B 

A 
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Condition factors 

The fish condition factors based on time showed that M. 

gulio was in the range of 0.904-1.042 for male fish and 

0.993-1.029 for female fish. These values indicate that the 

fish obtained at the study site were physically categorized 

as less flat to slightly fat. 
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Figure 3. Range of the total length of M. gulio in the estuaries of: A. Cidamar (CDM); B. Ciujung (CIU); and C. Cipandak (CPD) 
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Figure 4. Range of weights of M. gulio in the estuaries of: A. Cidamar (CDM); B. Ciujung (CIU); and C. Cipandak (CPD) 
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Figure 5. Distribution of the total length of M. gulio during the rainy season 
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Figure 6. Distribution of the total length of M. gulio during the dry season 
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Figure 7. Distribution of the total weight of M. gulio during the rainy season 
 
 

 
 
 



 BIODIVERSITAS 24 (5): 2855-2864, May 2023 

 

2860 

   
A B C 

   
D E F 

 
Figure 8. Distribution of the total weight of M. gulio during the dry season 

 

 
Table 1. Sex, number of specimens (n), minimum and maximum length, maximum and minimum weight, a value, b value, correlation 
value and K-value for each month, NA= Negative Allometric (b<3), IS=Isometric(b=3), PA= Positive Allometric (b>3) 
 

Month Sex n 
Total Length Weight 

a b 95%b r² K Growth pattern 
Min Max Min Max 

October 2021 Male 7* 9.0 13.0 5.3 13.4 0.009 2.867 2.04-3.7 0.538 1.006 NA 
Female 8* 7.6 14.0 5.1 20.4 0.054 2.226 1.8-2.56 0.904 1.003 NA 
Both 15 7.6 14.0 5.1 20.4 0.027 2.471 0.43-0.47 0.892 1.011 NA 

November 2021 Male 10 7.3 12.5 4.0 14.5 0.043 2.397 1.19-3.6 0.725 1.022 NA 
Female 24 5.0 12.5 2.3 20.0 0.063 2.219 1.71-2.73 0.787 1.032 NA 
Both 34 5.0 12.5 2.3 20.0 0.059 2.248 1.81-2.69 0.774 1.029 NA 

December 2021 Male 11 5.9 11.0 2.0 12.4 0.006 3.219 2.76-3.68 0.966 0.999 PA 
Female 53 5.2 14.7 1.4 30.0 0.015 2.849 2.55-3.14 0.966 1.029 NA 
Both 64 5.2 14.7 1.4 30.0 0.013 2.901 2.64-3.16 0.890 1.027 NA 

January 2022 Male 10 6.6 13.5 2.9 27.0 0.006 3.178 2.79-3.56 0.975 1.016 PA 
Female 36 5.5 15.5 1.4 41.0 0.005 3.321 3.12-3.52 0.970 1.001 PA 
Both 46 5.5 15.5 1.4 41.0 0.005 3.280 3.11-3.45 0.971 1.015 PA 

Febuary 2022 Male 18 8.7 15.0 6.3 17.7 0.081 2.007 1.62-2.39 0.883 1.008 NA 
Female 45 6.2 16.6 3.5 26.8 0.079 2.065 1.67-2.46 0.717 1.044 NA 
Both 63 6.2 16.6 3.5 26.8 0.082 2.036 1.72-2.35 0.732 1.034 NA 

March 2022 Male 15 6.4 13.0 3.0 13.0 0.052 2.189 1.09-3.28 0.592 1.033 NA 
Female 31 7.0 20.1 2.4 20.1 0.010 2.918 2.62-3.22 0.931 1.009 NA 
Both 46 6.4 20.1 2.4 20.1 0.017 2.706 2.36-3.05 0.849 1.016 NA 

April 2022 Male 15 7.3 12.3 3.1 21.3 0.004 3.418 2.53-4.31 0.951 1.020 PA 
Female 31 7.0 15.0 2.4 30.7 0.004 3.374 3.11-3.64 0.977 0.993 PA 
Both 46 7.0 15.0 2.4 30.7 0.003 3.424 3.16-3.68 0.968 0.996 PA 

May 2022 Male 14 8.0 12.9 6.8 19.5 0.292 1.571 0.48-2.66 0.457 1.033 NA 
Female 17 7.8 17.1 6.3 47.9 0.009 3.054 2.66-3.45 0.948 1.011 PA 
Both 31 7.8 17.1 6.3 47.9 0.026 2.603 2.11-3.1 0.948 1.031 NA 

June 2022 Male 24 7.7 14.7 5.5 34.0 0.086 2.110 1.66-2.79 0.668 1.042 NA 
Female 19 9.1 14.6 9.1 33.4 0.012 2.981 2.33-3.63 0.845 1.006 NA 
Both 43 7.7 14.6 9.1 33.4 0.033 2.527 2.09-2.96 0.770 1.018 NA 

July 2022 Male 29 6.0 14.6 2.0 29.4 0.015 2.776 2.44-3.12 0.912 1.014 NA 
Female 24 10.1 15.9 11.6 40.7 0.043 2.420 1.79-3.05 0.754 1.013 NA 
Both 53 6.0 15.9 11.6 40.7 0.013 2.862 2.54-3.19 0.864 1.018 NA 

August 2022 Male 12 7.3 11.3 4.3 16.7 0.010 3.016 2.16-3.87 0.862 0.904 PA 
Female 19 7.1 16.5 3.9 55.1 0.010 3.061 2.67-3.43 0.946 1.022 PA 
Both 31 7.1 16.5 3.9 55.1 0.007 3.188 2.91-3.46 0.951 1.015 PA 

September 2022 Male 25 9.0 14.5 6.9 27.0 0.043 2.404 1.59-3.22 0.617 1.020 NA 
Female 17 6.8 14.8 4.7 48.8 0.012 2.973 2.42-3.53 0.897 1.027 NA 
Both 42 6.8 14.8 4.7 48.8 0.019 2.763 2.33-3.19 0.808 1.023 NA 

Note: * = Sampling was carried out after the occurrence of flash floods at the research location 
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Table 2. Sex, number of specimens (n), minimum and maximum length, maximum and minimum weight, a value, b value, correlation 
value, and K-Value at each location, NA= Negative Allometric (b<3), IS=Isometric(b=3), PA= Positive Allometric (b>3) 

 

Location of 

Estuary 
Sex n 

L W 
a b 95%b r² K 

Growth 

Pattern Min Max Min Max 

Ciujung  
 

Male 68 5.7 14.7 2.0 34.0 0.023 2.602 2.32-2.88 0.574 1.028 NA 
Female 104 6.0 16.5 2.0 55.1 0.010 2.958 2.4-3.23 0.816 0.946 NA 
Both 172 5.7 16.5 2.0 55.1 0.015 2.786 2.62-2.95 0.865 1.025 NA 

Cidamar  
 

Male 108 6.4 18.0 1.2 27.0 0.049 2.296 1.92-2.67 0.587 1.079 NA 
Female 147 5.2 18.6 1.4 41.0 0.032 2.464 2.25-2.68 0.785 1.048 NA 
Both 255 5.2 18.6 1.4 41.0 0.036 2.424 2.24-2.61 0.722 1.060 NA 

Cipandak  

 

Male 26 7.7 13.5 4.6 27.0 0.020 2.731 2.11-3.36 0.772 1.031 NA 
Female 60 5.0 26.5 2.0 48.8 0.029 2.553 2.27-2.84 0.849 1.055 NA 
Both 86 5.0 26.5 2.0 48.8 0.028 2.573 2.33-2.82 0.869 1.045 NA 

 

 

 
 
Figure 9. Length-weight relationship of M. gulio in the estuary of 
Cipandak, Cidamar, and Ciujung  

The relationship between condition factors and the 

aquatic environment 

The results of the NMDS analysis (Figure 10) between 

the K-value each month and the observed environmental 

factors show that from all the water parameters analyzed, 

the resistivity and conductivity parameters are in a separate 

axis position compared to other environmental factors. 

Both factors were noticed approaching the K-Value in 

August. Table 1 shows that the condition factors value in 

August is the highest compared to other months. Likewise, 

environmental factors such as water resistivity and water 

conductivity in August showed the highest values 

compared to other months. At the same time, other 
environmental factors appear to be clustered at one point 

and away from the K-Value. Therefore, based on the 

correlation analysis between condition factors and 

environmental factors revealed that pH, resistivity, TDS, 

and hardness have positive correlation values compared to 

other environmental factors, even though the correlation 

values are in a low category (<0.2 of 1). That shows all the 

environmental factors analyzed have a low effect on the 

condition factors of the keting fish (M. gulio) that impact 

their length and weight.  

The analysis of each aquatic environment parameter in 
Table 3 shows a wide range of water parameters with high 

fluctuations. Several important-water variables values (DO, 

pH, and TDS) show values following class 4 water quality 

standards (fisheries). Therefore, these three components 

fall into the good category for the life of organisms in the 

fisheries. 

 

 

 
Table 3. Range value of water variables from all sites in the Cianjur estuaries from October 2021-September 2022 

 

Parameters Ciujung estuary Cipandak estuary Cidamar estuary Water Quality Standard 

Physics 
  

  
Temperature (°C) 22,2-33,6 24,90-32,10 24,30-34,30 Dev 3* 
Conductivity (μS/cm) 0,29-86900 0,42-115200 0,25-1208000 300-500) x 10-6 (Ωm)-1**** 
TDS (ppm) 114,80- 1005,00 4,10-567 1,49-817,00 2000* 
Hardness (ppm) 93,20-750,00 2,45-422 4,70-612,00 Very hard***, max 500***** 
Resistivity (Ω/ohm) 21,55-215520,00 22,45-10711000,00 6,17-13222000 3 x 103**** 

Chemical 
 

   
pH (unit) 7,07-9,55 7,64-10,39 6,92-10,20 6-9* 
DO (mg/L) >9,90 >11,80 >7,90 Minimum of 1* 
Oxygen (O2) 27,40-100,60 28,00-93,50 22,20-100,00 absent 
ORP (mV) -145,00-185,00 -189,00-215,00 -186-190,00 absent 
Salinity (ppt) 0-1,36 0-1,64 0-0,60 5,0-35** 

Note: * = Sulastri et al. (2016); ** = Nybakken (1992); *** = http://www.state.ky.us/nrepc/water/ramp/rmhard.htm; **** = Syech et al. 

(2016); = *****WHO 
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Figure 10. Non-metric Multidimensional Scaling (NMDS) ordinary of K-value at the different months with water variabilities 

 

 

 

Discussion 

Variation in fish size 

Furthermore, 513 samples of M. gulio were used to 

analyze the length-weight relationship and condition 
factors. This fish was caught from three estuaries, namely 

the estuaries of Ciujung, Cipandak, and Cidamar. This fish 

can also be found in smaller estuaries based on information 

from the community near the estuary. Furthermore, based 

on its distribution, this fish could live in estuaries with low-

salinity waters (Gupta 2014). The result showed that based 

on location, the length of the M. gulio obtained in this 

study ranged from 7.1-21 cm. These results were relatively 

similar to a study by Begum et al. (2009) in Bangladesh, 

even though the weight of the M. gulio found in this study 

was smaller than in Bangladesh, which reached a weight of 

65 g. 

Length-weight relationships 

The b value explains the growth pattern of fish; if the 

value of b > 3 indicates a positive allometric growth 

pattern, b < 3 is negative allometric, and b = 3 isometric 

(Hasim et al. 2021). However, this study revealed no 

isometric growth patterns were found in M. gulio, as stated 

in the study by Gupta (2014). Therefore in this study, the 

growth pattern of M. gulio based on sex, time, and location 

generally showed an allometric growth pattern, similar to 

the research by Hasim et al. (2021) and Verma and Prakash 

(2019) that the growth pattern of M. gulio is allometric. 

Condition factors 

Fish condition factors are generally influenced by 

internal and external (environmental) conditions, as 

reported by several researchers. For example, Hasim et al. 

(2021), Mobley et al. (2021), and Yulianto et al. (2020) 

stated that fish condition factors can be influenced by 

several factors such as gender, gonads maturity, climate, 

and food. In addition, the condition factor values obtained 

describe the biological condition of the fish associated with 

fish welfare. The condition factor also describes the 

quantity and quality of fish meat availability (Effendie 

2002).  

Based on the location and time, there was no condition 
factor less than 1 indicating the conditions in the three 

estuaries could support the survival of M. gulio. However, 

this data is also supported by similar studies from other 

researchers on keting fish in other locations to determine 

estuaries' ability to support fish survival. Begum et al. 

(2009) reported that the K-value for M. gulio fish ranged 

from 0.8 to 1.2, followed in this study. Further, the increase 

or decrease in K-Value may be due to metabolic strain 

during maturation or spawning and changes in feeding 

activity. Suleiman et al. (2018) stated several factors 

influence condition factors in fish, including water quality, 

chemistry, biology, natural food, and fish exploitation. This 
condition was also observed in several fish species' earlier 

studies by Gupta and Banerjee (2013), Muchlisin et al. 

(2017), and Wang et al. (2021). For the next study, the 

researcher should discuss condition factors' K' in 'pre-

spawning' and 'spent' conditions, particularly in females 

during the breeding season.  

The relationship between aquatic environmental 

parameters and the condition factors  

The environmental factors analyzed have a low effect 

on the condition factors of the keting fish (M. gulio). 

Therefore, it is suspected that other environmental 
parameters were not analyzed in this study, which could 

influence the conditional factors of M. gulio. Moreover, K-

values are not constant for individuals, species, and 

populations but are subject to wide variations for fish of 

average natural conditions (Konan et al. 2017; Sekitar et al. 

2015), such as feeding regime and gonadal development 

(Aga et al. 2017). Referring to the statement of Suleiman et 

al. (2018) and Muchlisin et al. (2017), factors that influence 

the condition of fish are several environmental parameters, 

but this study showed the contrary results. Therefore, fish 
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condition factors can decrease due to several environmental 

parameters. For example, Mystus fish (namely M. vittatus) 

is exposed to heavy arsenic metals in water bodies (Verma 

and Prakash 2019). This compound was not an observed 

environmental variable in this study, so no information was 

obtained regarding the relationship between K-value and 

heavy arsenic metal. Other examples, in demersal and 

pelagic fish from the North Sea and Baltic Sea that ingested 

plastic, Rummel et al. (2016) reported no direct effect of 

plastic on the K value of fish. In Tilapia zilii Gervais, 1848 
(syn. Coptodon zillii Gervais, 1848) and Oreochromis 

urolepis Norman, 1922 species, the environmental 

parameters that positively affect K-value are DO 

concentrations (Nehemia et al. 2012). However, these 

species differ from those in this study, so it is suspected 

that DO did not positively affect the M. gulio species.     

Water resistivity and conductivity are two 

environmental factors close to the K-Value ordination. In 

addition, the month of August is the only time (month) that 

is close to the K-Value ordination. The high K-Value in 

August was followed by high resistivity and conductivity 
values. The resistivity value or the resistance value is a 

value that indicates the ability of water to inhibit electrical 

current. At the same time, conductivity is the ability of 

water to conduct an electrical current (Light 1984). The 

resistivity value obtained from this study is inversely 

proportional to the conductivity value. The greater the 

resistivity value, the smaller the conductivity value (Meschi 

et al. 2015). In addition, the higher the resistivity value, the 

higher the water purity level (Lane  et al. 2020). High water 

purity indicates that the water can be used for human needs 

or animals around the study site, such as for drinking 
livestock and other domestic community activities around 

the estuary. 

Therefore, many factors can greatly enhance and 

maintain the dynamics of the estuaries. That are including: 

maintaining good water quality parameters and their influx 

into the water system, sufficient regulation of fishing and 

its practice, non-selective gears restriction and enforcement 

by relevant authorities, and public enlightenment on the 

dangers of biodiversity loss.    

Therefore, this study can be concluded that the growth 

pattern of M. gulio in the estuaries of Cianjur District is 

allometric. The condition factors (K-value) show that 90% 
of the identified M. gulio species have a K value above 1. 

Moreover, the water condition variables show a wide range 

of values, and the conditions can still be used for fishing 

activities. The NMDS analysis shows that the relationship 

between water variables and K-Value indicates a low 

correlation (<0.2). Water's resistivity and conductivity 

parameters are separated from other environmental factors, 

and these two factors are close to the K-Value in August. 

Further research is expected to observe other variables such 

as natural feed, fish development, and other aquatic 

environmental aspects to determine factors affecting the 
condition of M. gulio growth at this study location. 
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