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1. INTRODUCTION 

Various Mystus species of family Bagridae have been widely studied and verified, including 

Mystusgulio (Hamilton, 1822),M. tengra (Hamilton, 1822) and M. vittatus (Bloch, 1794) from 

Bangladesh[1,2], M. wolfii (Bleeker, 1851) from Singapore[3] M.bleekeri (Day, 1877)from 

Pakistan[4], M.cavasius (Hamilton, 1822) and M.carcio (Hamilton, 1822) from India[5,6],M. 

micracanthus (Bleeker, 1846),M. nemurus (Valenciennes, 1840) and M. nigricheps (Valenciennes, 

1840) from Indonesia[7,8,9]or M. castaneus from Malaysia[10].The Mystus species is served as 

food[11,12]and it has also good demand in fish market due to its taste and nutritional value[4,13]. The 

Mystus species can be found in the rivers, reservoirs, lakes and estuarine [14, 15, 16]. 

Several works on mystus species have been devoted in recent years such as morphometric 

characteristics [1, 2], proximate composition of body[4], identity of species[5] (Chakrabarty and Ng, 

2005), redescription of species[17], as well as overview of aquaculture technology for this 

species[9,18].Each species of the family Bagridae has own its characteristic and they may have 

different performance and behavior even in the same habitat. To manage the mystus fishery resource 

rationally, it is therefore needed in-depth knowledge of its biology, feeding habit and 

ecology[4,7,8].The length-weight relationship is the most common scientific approach that used for 

analyzing growth or morphometric for an individual species of fish[1,2,19], as well as for 

understanding survival, maturity and reproduction[20,21]of various species from different 

geographical regions. It is also useful in local and interregional, morphological and life historical 

comparisons in species and populations [22, 23, 24]. Lawson [22] stated that fecundity may increase 

with increased body size in fish, while Ghorbani et al.[25]suggested that the fish length is the best 

indicator of production efficiency. 

Fishing activity in Sungai Batang waters is open throughout the year regardless of seasonal periods, 

which is done by both villagers and beyond. The use of unfriendly fishing method (e.g. electro fishing 

and poisoning) is still happening beyond the control particularly during night time. In addition, 
pollution in wetlands and environmental degradation may also threaten this species [26, 27]. If it is 
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allowed without forbidden, it will adverse to fish habitat and socio-economic as the whole. On the 
other side, scientific information on morphometric characteristic of fish captured is still lacking. The 

main purpose of this study is to investigate length-weight relationship and condition factor of M. 

nigriceps to provide some fundamental suggestions for better fisheries management. 

2. MATERIALS AND METHODS 

2.1. Study Site 

The research was conducted in Sungai Batang River, Martapura of South Kalimantan Province 

(Figure 1), located on 03°25'32'' S and 114°43'21'' E, determined by GPS-60 Garmin, Taiwan. The 
M.nigriceps, locally called lundu (Figure 2), were collected from the river using different types of 

fishing gears such as lukah (fish pot) and tempirai (stage-trap).The fish are quite difficult to catch 

during rainy season (October-April) but very easy to collect them during dry season (May-September) 
because they are concentrated on the sludge holes backwater or shallow water. The village consists 

mostly of wetland area with water level fluctuation between 0.5 and 2 m.  

 

Figure1. Map showing the location of sampling site in Sungai Batang River, Indonesia 

 

Figure2. A fish sample of M. nigriceps from Sungai Batang River 

2.2. Data Collection 

A total of 188individuals of M. nigriceps comprising 68 males and 120 females were obtained from 

local fishermen during Mei 2017.Fishwere identified for sex, and measured for total length (TL) and 
body depth (BDD) and weight(W).Total length was taken from the tip of the snout to the extended tip 

of the caudal fin. Body depth was measured from the dorsal fin origin vertically to the ventral midline 

of the body. The total length and body depth of each individual were measured with a ruler to the 

nearest mm, while whole body weight was determined with a digital balance to an accuracy of 0.01 g 
(Dretec KS-233, Japan). The size distribution of fish sampled was set at 10-interval class for total 

length and 5-interval class for weight group. The length-weight relationship of fish can be expressed 

in either the allometric form [28]:  

W = aL
b
                                                                                           (1) 
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Where: W is the total weight (g), L is the total length (mm), a is the constant showing the initial 
growth index and b is the slope showing growth coefficient. The b exponent with a value between 2.5 

and 3.5 is used to describe typical growth dimensions of relative wellbeing of fish population 

[29].This b value has an important biological meaning; if fish retains the same shape and grows 

increase isometrically (b=3). When weight increases more than length (b>3), it shows positively 
allometric. When the length increases more than weight (b<3), it indicates negatively allometric [30] 

(Hossain et al., 2006). Isometric growth indicates that the body increases in all dimension in the same 

proportion of growth whereas the negative allometry indicates that the body become more rotund as it 
increases in length and a slimmer body [31].Determination coefficient (R

2
) and regression coefficient 

(r) of morphological variables between male and female were also computed.The condition factor of 

fish was estimated using the following formula [32]:  

K = 100(W/L3)                                                                                                            (2) 

where K is the Fulton’s condition factor, L is total length (cm) and W is weight (g).The factor of 100 

is used to bring K close to a value of one. The K value is used in assessing the health condition of fish 

of different sex and in different seasons. 

2.3. Statistical Analysis 

The Mann-Whitney test was employed to compare the body sizes and condition factor of male and 

female. All tests were analysed at the 0.05 level of significance using SPSS-16 software. 

3. RESULTS  

All estimated length-weight relationship and the ratio of body sizes of M. nigriceps from Sungai 

Batang River are presented in Table 1 and Table 2. The body size of male (n=68) ranged from 

103to195mm (132.93±16.53 mm) total length and from 16to 66 g(29.10±9.91 g) weight. While the 
body size of female(n=120) varied from 105 to 175 mm (141.33±14.70mm) total length and from 15 

to 72 g (37.08±11.61 g) weight, with the ratio of male to female was 0.6 : 1.0. 

Table1. Total length, weight and condition factor of male and female of M. nigriceps taken from Sungai Batang 

River 

Sex n Total length (mm) Weight (g) a b R
2
 r Allometric K 

Min Max Mean ± SD Min Max Mean ± SD pattern Mean ± SD 

Mal
e 68 103 195 

132.93±16.
53 16 66 29.10±9.91 

0.000
10 

2.50
10 

0.880
6 

0.938
4 A- 

1.21±0.12 

Fem

ale 120 105 175 

141.33±14.

70 15 72 

37.08±11.6

1 

0.000

05 

2.71

54 

0.780

5 

0.883

5 A- 1.28±0.13 

n = Number of fish samples, SD = standard deviation, a = constant, b = exponent, R2 = determination 

coefficient, r = regression coefficient, A- = negative allometric, K = condition factor 

Table2. The ratio of body sizes of M. nigriceps sampled from Sungai Batang River 

Sex n BDD/TL a b R
2
 r W/TL a b R

2
 r 

Female 120 0.21±0.02 0.6203 -0.2170 0.0505 0.2247 0.26±0.06 0.00005 1.7154 0.5866 0.7659 

Female 120 0.21±0.02 0.6203 -0.2170 0.0505 0.2247 0.26±0.06 0.00005 1.7154 0.5866 0.7659 

n = Number of fish samples, a = constant, b = exponent, R2 = determination coefficient, r = regression 

coefficient, BDD = body depth, W = body weight, and TL = total length  

Significant differences were observed at length-weight relationship of male and female, while b 

values implied that the body shape displays a negative allometric growth pattern (b<3), which means 
that the length increases more than weight (Figure 3A).The estimated b values in the WLR equations 

were 2.5014(R
2
= 0.8806) for male and 2.7154(R

2
= 0.7805) for female, indicating that more than 78% 

of variability of the weight is elucidated by the length. The index of correlation(r) of male and female 

were 0.9384 and 0.8835, found to be higher than 0.5, showing the length-weight relationship is 
positively correlated. Statistically female had total length, body weight and body depth greater than 

male (P<0.001). The mean ratio of body weight to total length of female was significantly higher than 

that of male (P<0.001) (Figure 3B).The ratio of W/TL for male ranged from 0.8901 to 1.7388 
(1.21±0.12), while for female varied from 0.7289 to 1.7314 (1.28±0.13). As revealed in Table 2, the 

R
2
 values were found between 0.5866 and 0.7265 indicating that more than 58% of variability of the 
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ratio is explained by the length. The ‘r’ values of male and female were 0.8523and 0.7659, found to 
be higher than 0.5, showing the ratio relationship is highly correlated. The increased of body depth 

was corresponding to the total length (Figure 4A). The exponent values obtained from the equation 

curve were 0.633(R
2
= 0.3209) for male and 0.7834(R

2
= 0.4104) for female. There was no significance 

difference in the mean ratio of body depth to total length between male and female (P>0.05) (Figure 
4B). The ratio of BDD/TL for male ranged from 0.1615 to 0.2869(0.21 ± 0.03), while for female 

varied from 0.1724 to 0.3120 (0.21 ± 0.02) (Table 2). 

 

Figure3A. The relationship between body weight and total length of M. nigriceps from Sungai Batang River. 

Fish grew negatively allometric. B. The relationship between the mean ratios of body weight to total length of 

M. nigriceps. Female had the ratio (W/TL) value greater than male. 

 

Figure4A. The relationship between body weight and total length of M. nigriceps from Sungai Batang River. 

Fish grew negatively allometric. B. The relationship between the mean ratios of body weight to total length of 

M. nigriceps. Female had the ratio (W/TL) value greater than male. 
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The size distribution of M. nigriceps samples in the present study is shown in Figure 5. It can be seen 
that more than 22% of male falls within the range of 130 and 149 mm TL, and 30.00% of female 

found between140 and 149 mm TL. The heaviest catches of male (19.12%) and female (23.33%) 

weighted between 25 and 34 g. Regardless the sex, we observed that there was a difference in the 

exponent for smaller length class as compared to larger one indicating that the species has two growth 
levels (Figure 6). The smaller individuals (< 122mm TL) grew with the exponent significantly lower 

than the cubic value (W = 0.0006 TL
2.1680

 with R
2
 = 0.9104). While the larger specimens (≥122 mm 

TL) grew with exponents significantly higher than the cubic value (W = 0.0001 TL
2.5123

 with R
2
 = 

0.9640). It indicates that more than 91% of variability of the fish growth is explained by the length. A 

positive correlation between length and weight was indicated by the higher correlation coefficient 

(r=0.9540 - 0.9818). Dealing with the condition factor (K), it is clearly demonstrated in Figure 7that 
the condition factor (K) of female was significantly higher than male (P<0.05). The mean K values 

obtained ranging from 0.8901 to 1.7388 (1.21±0.12) for male and from 0.7289 to 1.7314 (1.28±0.13) 

for female. 

 

Figure5. The percentages of length size (A) and weight size (B) distribution between male and female of M. 

nigriceps taken from Sungai Batang River 

 

Figure6. The relationship between the body weight and total length of M. nigriceps. The circle mark indicates 

the intersection points of smaller individuals (< 122 mm TL) and larger individuals (≥ 122 mm TL) of the fish 

samples. 
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Figure7. The relationship between the ratio of body weight to total length and the condition factor of M. 

nigriceps. The female’s condition factor was considerably higher than male. 

4. DISCUSSION 

In the present study, the maximum size (195 mm TL) of M. nigriceps was larger than the six mystus 
species (i.e. M. bleekeri, M. tengra, M. vittatus, M. cavasiusand M. gulio: 11.6-17.2 mm TL) collected 

from Ganges and Rupsha Rivers in Bangladesh [1, 2], but it was lower than maximum sizes of M. 

vittatus (210 mm TL) and M. gulio (460 mm) reported by Talwar and Jhingran [14]. During fishing 
season, it is very likely to collect M. nigricheps smaller than 103 mm TL (16 g weight) using the nets, 

but fishermen prefer release them back to the river rather than sold them with no or lower price, 

conversely the smaller fish might be untrappable because of fishing gear selectivity [33]. The other 
way, it is also possible for fishermen to collect fish with the size larger than 195 mm TL (66 g weight) 

in the study; however, it is beyond our investigation due to the transactional selling of fish is usually 

occurred in early mooring before the fish transported to the local market and it can be categorized as 

unreported fishing. 

The length-weight relationship and its parameters (a andb) have a wide application in fish biology and 

fisheries management. In fish, the weight is considered to be a function of length [32], while the fish 

length, according to Ghorbani et al. [25], is the best indicator of production efficiency. It is clearly 
mentioned in Table3, a negative allometric growth pattern (b<3) for M. nigriceps in the present study 

is also agreed with other Mystus species such as M. nigriceps female from Pinang Luar Lake[34], M. 

cavasius from Betwa River [26], M. tengra from Gomti and Ganges Rivers [1,35], M. cavasius from 
Indus River[36], M. vittatus from Ganges River[30]or M. gulio from Narreri Lagoon[37].According to 

Vicentin et al.[38], fish with b value less than 3 consumed more of its energy in axial growth rather 

than weight. Our finding is contrary to M. cavasius from Cauvery River[39], M. gulio from Rupsha 

River and Chilika Lagoon[1,40]or M. cavasius from Jamuna River[27]in which displayed positive 
allometric growth patterns(b>3). Meanwhile, M. nigriceps male from Pinang Luar Lake[34]and M. 

cavasius collected from Ganges River[2]were reported to have isometric growth pattern 

(b=3).Variation in slope may be attributed to sample size variation, life stages, growth difference, 
seasonal fluctuations, change in physiological condition during spawning periods, gonad 

development, sex, physicochemical conditions of the environment and environmental factors such as 

food and space[1,31,41].Total weight of fish may also be altered by the weight of the stomach content 

depending on the food ingested just before weighing [42]. 

Table3. Comparative length-weight relationship, condition factor and growth pattern of Mystus species from 

different geographical areas.  

Species Sex n Ratio of 

W/TL 

a b R
2
 Allometric 

pattern 

Average  

K 

Locations Country References 

M. nigriceps 
M 68 

3.38 0.0001 2.50 0.8806 A- 1.21 
Sungai 

Batang 
Indonesia  Present study 

M. nigriceps 
F 120 

4.11 0.0000 2.71 0.7805 A- 
1.28 

Sungai 

Batang 
Indonesia  Present study 
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M. nigriceps 
M 

132 2.17 

0.0004 3.09 0.7553 I - Pinang Luar Indonesia 
Ginting et al., 

2014 

M. nigriceps 
F 

0.0000 2.97 0.9539 A- - Pinang Luar Indonesia 
Ginting et al., 

2014 

M. bleekeri 
P 

47 1.35 
0.0258 2.54 

0.9800 A- - 
Ganges 

River 
Bangladesh  

Hossain et al., 

2016 

M. tengra 
P 65 

1.30 0.0158 2.80 0.9580 A- - 
Ganges 
River 

Bangladesh  
Hossain et al., 
2016 

M. tengra 
P 

48 1.85 0.0064 2.62 0.9400 A- - 
Gomti River 

India  
Kumar et al., 

2014 

M. tengra 
P 

100 0.76 
-

3.8300 
2.36 0.9940 A- 0.97 

Ganges 

River 
Bangladesh 

Akther et al., 

2017 

M. gulio 
P 

59 3.62 0.0091 3.11 0.9750 A+ - 
Rupsha 

River 
Bangladesh  

Hossain et al., 

2016 

M. gulio 
P 

59 3.41 0.1100 2.204  0.9110 A- 1.04 
Narreri 

Lagoon 
Pakistan  

Awan et al., 

2017 

M. gulio 
P 

341 5.02 0.0077 3.11 0.9200 A+ - 
Chilika 

Lagoon  
India  

Panda et al., 

2016 

M. cavasius 
P 171 

2.03 0.0069 3.10 0.9690 A+ - 
Ganges 

River 
Bangladesh  

Hossain et al., 

2016 

M. cavasius 
P 

100 1.36 
-

5.3300 
3.07 0.9890 I 1.03 

Ganges 

River 
Bangladesh 

Akther et al., 

2017 

M. cavasius 
P 

176 1.19 0.0053 3.21 0.9200 A+ - 
Jamuna 

River 
Bangladesh  

Hossain et al., 

2011 

M. cavasius 
P 

… … … 3.29 … A- … Betwa River India  
Sani et al., 

2010 

M. cavasius 
P 391 

0.40 0.0300 2.54 0.9400 
A- 

0.85 Indus River Pakistan  
Soomro et al., 

2015 

M. cavasius 
P 

… … … 2.91 … A+ … 
Cauvery 
River 

India  
Muralidharan et 
al., 2011 

M. vittatus 
P 

56 1.56 0.0169 2.77 0.960 A- - 
Ganges 

River 
Bangladesh  

Hossain et al., 

2016 

A+ = positive allometric, A- = negative allometric, I = isometric, W = weight, TL = total length, K = condition 

factor, M = male, F= female, P = pooled 

We computed the exponent of the fish growth for the larger individuals of M. nigriceps (122-180 mm 

TL) was 2.5123, which was lower than the exponent value (3.150) for M. cavasius from Indus River, 

Pakistan observed at the maximum size of 148 mm [43]. It meant that such ontogenic variations in the 
cubic law differ from other fish species; however, a more detailed analysis regarding the reasons 

contributing to such variations is necessary. Dealing with the growth dimensions of relative wellbeing 

of fish population, the exponent value for larger individuals in the present study falls within the range 
of2.5 and 3.5[29]. There were different ratios of body weight to total length among the Mystus species 

(Table 3). The ratio of body weight to total length of M. nigriceps male in the present study was 

similar to that of M. Gulio collected from Rupsha River in Bangladesh [1] and Narreri Lagoon in 

Pakistan [37]. However, the ratio (W/TL) value was higher as compared to other Mystus species from 
different geographical areas [2, 34, 35, 36,]. 

The mean K values obtained for male (1.21±0.12) and female (1.28±0.13) of M. nigriceps in the 

present study was slightly higher than those of mystus species reported by other researchers (see 
Table3). Barnham and Baxter [44] suggested that if the K value is 1.00, the condition of the fish is 

poor, long and thin. A 1.20 value of K indicates that the fish is of moderate condition and acceptable 

to many anglers. A good and well-proportioned fish would have a K value that is approximately 1.40. 
Based on this criterion, the fish sampled in Sungai Batang River were in moderate condition and grew 

negatively allometric. Variation in the value of the mean K may be attributed to biological interaction 

involving intra specific competition for food and space between species including sex, stages of 

maturity, state of stomach contents and availability of food [8, 12, 38]. Information on condition 
factor of fish is considerably needed for aquaculture system management particularly to understand 

specific condition and healthy of fish being cultured. When the fish becomes leaner as the length 

increases, the manager or fish farmer should take management strategies, for example, by improving 
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the quality of feed contents and its feeding ratio, and rearranging fish density to reduce competition 
for food and space between them. 

In the investigated area, M. nigriceps were mostly caught by lukah (fish pot) and tempirai (stage-
trap), while in other regions, mystus species were collected using different types of fishing gears 

including gillnet, cast net, drag net, trawl net, or hand net[1,4,35,37].It is interestingly noted that 

during spawning period, the seeds of M. nigriceps might be unintentionally trapped in the fish cages 
along Sungai Batang River, they living together with the fish cultured (i.e. carp, nile tilapia, patin)and 

even grow faster than the wild fish, which provides marginal income for fish farmers. There are two 

main constraints being faced in this area of study: the first, there is no daily record for M. nigriceps 

catch in quantity (e.g. number, length and weight) because fishermen or their family members directly 
sold the fish to trader or consumer in some places; and secondly, fishing activity is on-going 

throughout the year regardless of seasonal periods, thus resulted in the ratio of the fish exploitation 

rate to the fish growth rate in this river is still unpredictable. It is a great challenge for Marine and 
Fisheries Services of Banjar District to improve the quality of inland fishery statistical data for 

commercially important freshwater fish species including M. nigriceps fishery, and our results 

provided the first reference on the length-weight relationship and condition factor of M. nigriceps 
species in this river. The scientist and manager can use this scientific information to initiate the stock 

assessments and conservation measures for this species.  
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