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ABSTRACT 

The length-weight relationships (LWR), sex ratio and gonado-somatic index (GSI) of the suckermouth sailfin 

catfish Pterygoplichthys disjunctivus caught in 2010-2011 from Marikina River, Philippines was reported to provide 

information essential for management of this invasive species in non-native ranges.  Pooled LWRs for males and females 

was expressed by Log W= 0.1396 (LS) 
2.74

 (r
2
=0.975), suggesting negative allometric growth. Gonadosomatic index show 

a peak in reproduction during the rainy months (June-August). Sex ratio did not deviate from the 1:1 ratio, although 

females were more numerous during the spawning season. Males dominated the larger size classes (41-45 cm SL). Females 

are highly fecund and are spawning capable even at smaller sizes compared to its congeners. 

 

Keywords: catfish (Pterygoplichthys disjunctivus), length-weight-relationships, invasive alien species. 

 

INTRODUCTION 

Reproduction of successful invaders could offer 

insights to their invasion strategy into new environments 

and allow for prioritization of management measures for 

control (Garcia-Berthou, 2007). Parameters such as 

length-weight relationships, condition factor, and 

fecundity provide insights on the reproductive strategy and 

the general physiological performance of the fish and how 

they are influenced by the non-native environment. 

Pterygoplichthys disjunctivus is an invasive 

loricariid catfish that originated from the Madeira River 

drainage of Bolivia and Brazil (Courtenay, 1997). Based 

on abdominal color patterns, P. disjunctivus can be 

distinguished from Pterygoplichthys pardalis, one of its 

closely related species, by the typical dark continuous 

vermiculation on a light background. This species have 

become established in tropical and subtropical countries 

including Mexico, United States, South Africa, the 

Philippines and other parts of Southeast Asia (Wakida-

Kusunoki et al. 2007; Gibbs et al. 2008; Jones et al. 2013; 

Chavez et al. 2006; Page and Robins 2006). In the 

Philippines, P. disjunctivus and P. pardalis are popularly 

known as “janitor fishes” due to their propensity for 

consuming algae from submerged surfaces.  

Janitor fish species had been reported to have 

caused interference in fishing-related activities in 

Marikina River Laguna de Bay (Chavez et al. 2006), 

Candaba swamp in Central Luzon (Garcia 2008) and 

Agusan Marsh in Mindanao (Hubilla et al. 2007). The 

proliferation of P. disjunctivus was blamed for the 

decrease in fish catch from several lakes either by 

replacing the usual fishes harvested or by destroying 

fishing nets and cages (Chavez et al. 2006). While DNA 

barcode studies of P. pardalis, and P. disjunctivus in 

Marikina River suggest possible introgressive 

hybridization (Jumawan et al., 2011; Quilang and Yu 

2013) and gonad characteristics of the male and female P. 

disjunctivus from this river were described (Jumawan and 

Herrera, 2014; Jumawan and Herrera, 2015), size-structure 

and population studies in this fish has yet to be described, 

hence, this study. 

 

RESEARCH METHODOLOGY 

Pterygoplichthys disjunctivus specimens were 

collected from Barangay San Jose, Rodriguez Rizal; Brgy 

Banaba, San Mateo; Brgy Malanday, Tumana and River 

Park along Marikina River, Philippines (Figure-1) from 

July 2010- June 2011 using a cast net (5 m long; mesh size 

3.8 cm). Collected samples were sacrificed by immersing 

fish in ice 4 h prior to dissection. Body weights and gonad 

weights of specimens were measured with an electronic 

scale to the nearest 0.1 g. Standard length (SL) was 

obtained with a measuring board. The widths of coelomic 

fat that run parallel to the intestines were measured to the 

nearest mm with a digital caliper 

The length-weight relationship (LWR) was 

expressed by the equation W = aL
b
, where W is the total 

body weight, ‘a’ as the regression intercept, ‘L’ as the 
standard length and ‘b’ as the regression coefficient [14]. 
The parameters a, b, and r

2
 (coefficient of determination) 

were estimated by least squares regression analysis of the 

logarithm-transformed LWR expression Log W = b log L 

+ log a with “W” as the dependent variable. The ‘b’ is an 
exponent with a value between 2.5 and 3.5 to describe 

normal growth dimensions of relative well-being 

(Bagenal, 1978). Analysis of covariance (ANCOVA) was 

used to compare the difference of growth models between 

sexes.  

Monthly variations in the sex ratio were 

examined by Chi-square test to determine if sex ratio 

deviates from the expected 1:1 at 95% significance level 

during the reproductive and non-reproductive periods and 

between size-classes. To determine the sex ratio 

differences among SL categories, a frequency distribution 
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was created of SLs at 5 cm intervals, and Chi-square test 

was performed for each size-class interval (Liang et al., 

2005). 

Gonado-somatic index (GSI) was computed as: 

GSI = [(gonad weight)/ (body weight)] x 100. Monthly 

mean GSI values were compared using ANOVA P<0.05. 

A Gravimetric method estimated batch fecundity 

following Murua (2003). Fecundity (F) was determined as 

the product of gonad weight and oocyte density with the 

formula: 

 

 
 

Figure-1. Study stations in Marikina River, Philippines. 

 

 
 

Where: 

Oi = Oocyte density (oocytes/g ovary) 

Wi = weight of the subsample of the ovary            

Wovary = entire weight of the ovary 

 

Oocyte density (number of oocytes per gram of 

ovarian tissue) was determined by counting the number of 

oocytes from 3-5 subsample of ovarian tissue of known 

weight. Each subsample was weighed (Wi) to the nearest 

0.001g and then dispersed manually to segregate and count 

all vitellogenic and previtellogenic oocytes. Batch 

fecundity was calculated by counting the hydrated oocytes 

within the subsample in the largest oocyte size-class. 

 

RESULTS AND DISCUSSIONS 

Six hundred seven (607) females and 526 males 

were caught during the 12- month study. Males range from 

5 to 45 cm SL and weighed from 2.2 to 1,210 g; females 

range from 5 to 40 cm SL and weighed from 3.5 to 1,050 

g. Of the total number of females with computed GSI, 

only GSI values from 499 females ≥ 18 cm SL were 
reflected (Figure-2) to consider the observations of 

spawning capable P. disjunctivus ovaries based on 

histological analyses (Jumawan and Herrera, 2014). 

Female GSI started to rise during the onset of the rainy 

months (June), peaking in July declining towards 

September (Figure-2a). Female GSI values decreased 

significantly from November to February (P<0.0001), 

when fully spent ovaries were observed. Ovaries 

undergoing recrudescence were observed in March and 

April, but this dropped in May only to increase in weight 

again in June in time for the rainy season.  

Table-1 showed the progression of ovary growth 

during summer (April to May) and the rainy season (June 

to September). Females were highly fecund in June 

although all indices measured were lowest in May when 

water levels in the sampling stations declined.  

Mean thickness of coelomic fat for sexually 

mature individuals (≥26 cm SL) was 2.16 mm and can 
reach up to 5.8 mm in large individuals. Coelomic fat was 

thickest during months pre-spawning towards peak 

spawning months (April to August) but subsequently 

decreased when ovaries were in a regression/ spent stage 

in January to February (Figure-2b).  

The annual sex ratio of P. disjunctivus from 

Marikina River was slightly female biased (1.15 female: 1 

male) but did not statistically deviate from 1:1 (p=0.50). 

Size-frequency distribution of males and females showed a 

dominance of females over males among spawning-

capable size classes (16-20 cm SL) at 1.9 females: 1 male 

(x
2
=21.32, df =1; p=0.0033) and the dominance of males 

among largest size classes (41-45cm SL) at 8:1 (x
2
=23.75, 

df =1; p=0.0002; Figure-3a). Nonetheless, the number of 

females was significantly higher during the spawning 
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season (July 2011) compared to males at 1.89 females: 1 

male (p=0.0002) (Figure-3b).  

The LWR parameters are described in Table-2 

and Figure-4. No significant difference was found in the 

“a” and “b” between sexes using ANCOVA (p >0.05), 

hence, data was pooled for the two sexes. The exponential 

model was used to evaluate the growth pattern of P. 

disjunctivus as follows: W=0.01396 (SL)
2.74

; r
2
= 0.975; 

n=1,133; p<0.001 {t0.05 (2)∞ = 1.9600 and t0.05 (1) ∞= 
1.645} suggesting negative allometric growth below 3. 

The largest of the 1,133 individuals caught during 

the 12-month collection was 45.5 cm SL, and samples 

with 5 cm SL as the smallest. Nonetheless, the possible 

existence of still larger individuals thriving in the river 

cannot be discounted. Gibbs et al. (2013) has determined 

that P. disjunctivus from Volusia Blue Spring can live up 

to 5.25 years and can grow up to 51.5 cm SL with a rapid 

growth rate of approximately 10 cm/ year. The exponential 

power parameters of the growth model for male P. 

disjunctivus (2.72), females (2.77) and the two sexes 

pooled together were all smaller than 3.0, hence, 

negatively allometric. This allometric value indicates that 

the fish tend to become thinner, and less rotund with 

increasing length. This observation is especially common 

loricariid catfishes probably due to restrictions brought  

 

 
 

Figure-2. Ovarian Gonadosomatic Index (a) and coelomic fat (b) in Pterygoplichthys disjunctivus from Marikina River, 

Philippines from July2010 to June 2011. Note in A that n= 499 females, with error bars representing SEM. OnlyGSI from 

females ≥ 26 cm SL were reflected. Note in B that sample size was pooled from males and females indicated each month. 
 

Table-1. Reproductive data for P. disjunctivus in Marikina River, Philippines. 
 

 July 2010 August 2010 
September 

2010 
April 2011 May 2011 June 2011 

GSI 
13.8±0.22 

(n=39) 

12.6±0.32 

(n=41) 

4.4±0.31 

(n=46) 

3.59±0.3 

(n=48) 

1.1±0.2 

(n=46) 

4.2±0.12 

(n=41) 

SL (cm) 25.2±.42 25.4±0.72 26±0.89 30.2±0.2 28.4±0.3 26±0.33 

Batch 

fecundity) 
------ ------ -------- 

3611±666.2 

(n=30) 

1057±348.4 

(n=30) 

7705±216 

(n=30) 

Relative 

fecundity 

(oocytes g
-1

) 

------ ------ -------- 
3.200±0.2977 

(n=30) 

1.120±0.15 

(n=30) 

14.01±4.05 

(n=30) 

 

Data represented as mean± SE ; GSI: Gonadosomatic Index; SL-Standard Length 
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Figure-3. Length frequency (SL) and seasonality of distribution of P. disjunctivus by sex in Marikina River, Philippines. 

(a). Size class distribution of males and females. (b). Distribution of males and females during the sampling period. 

n= 607 females; 526 males. 

 

by the hard bony armour (Nielsen and Johnson, 1983). 

Similarly, P. pardalis from Malaysia exhibited a slightly 

lower value of “b” at 2.538±0.039 (Samat et al., 2008) 

compared to P. disjunctivus in Marikina River.  

Monthly ovarian GSI shows that the reproductive 

period of P. disjunctivus in Marikina River lasted for at 

least four months from June to September. Evidence of a 

retracted gonad maturation was observed in May 

presumably as a consequence of the decline in water levels 

and increase in temperature during summer. This 

observation was comparable with P. disjunctivus in 

Volusia Blue Spring, Florida where the spawning period 

occurs from May to September and extended until October 

(Gibbs et al., 2008). Nonetheless, Marikina River P. 

disjunctivus exhibit higher GSI and fecundity estimates 

with several 18 cm SL spawning capable females during 

the peak spawning month, July. Small sized males, starting 

at 20 cm SL were also observed to have mature testes 

during peak spawning months (Jumawan et al., 2015).  

Interestingly, Gibbs et al. (2008) reported that P. 

disjunctivus in Volusia Blue Spring <260 mm SL were 

never spawning-capable. Both studies exhibit comparable 

short quiescence--a spent period that occurred from 

November to January in Volusia Blue Spring and 

December to February in Marikina River. 

The diameter of ripe oocytes in P. disjunctivus, 

although relatively smaller, is comparable to P. 

disjunctivus (Gibbs et al., 2008) in Volusia Blue Springs, 

Florida. Mean batch fecundity (7705±216 eggs/ovary) and 

relative fecundity (14.01±4.048 oocytes g
-1

) of P. 

disjunctivus from Marikina River were higher than what 

was reported by Gibbs et al. (2008). The high fecundity in  

 

 
 

Figure-4. Body weight (BW)-standard length (SL) 

correlation of male and female P. disjunctivus 

from Marikina River, Philippines. Females: 

607; Males: 526. 

 

Table-2. Length-weight relationships in P. disjunctivus from Marikina River collected from July 2010- June 2011. 
 

Sex n b (95% CI) a (95% CI) r
2 Standard length (cm) 

Female 607 2.77 (2.73-2.81) 0.014 (0.0137-0.0148) 0.971 24.1(5.0-40) 

Male 526 2.72 (2.68-2.75) 0.014 (0.0133-0.0142) 0.980 25.14(5.0-44.5) 

Pooled 1,133 2.74 (2.71-2.77) 0.014 (0.0133-0.0148) 0.975 24.59 (5-44.5) 
 

n, sample size; CI, confidence interval;  t0.05 (2)∞ = 1.9600 and t0.05 (1) ∞= 1.645 

 

P. disjunctivus in Marikina River could facilitate 

further survival and establishment in the river where they 

are the dominant fish population despite the poor water 

quality of the river.  

Changes in the coelomic fat stores over the year 

were comparable with GSI variations for both sexes, 

which indicate that P. disjunctivus utilized its coelomic fat 

energy sources for somatic maintenance and gonad 
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development. In general, when food resources are 

plentiful, many fishes, and most catfishes store fat energy 

in the coelom, liver and muscles (Junk, 1985). When food 

resource becomes scarce, fat stores are eventually utilized 

for the development and growth of gonads (Winemiller, 

1987).  

The overall sex ratio of P. disjunctivus for the 

entire sampling period was slightly female-biased but did 

not deviate from the 1:1 ratio significantly. The sex ratio 

was female biased in the optimal reproducing size class 

(26-30cm) although equal ratios were seen in the next 

subsequent size class. Interestingly, males dominated the 

largest size class (41-45cm SL). This male-biased ratio 

could be due to a more energy input by females for 

reproduction and less energy for environmental adaptation. 

This scenario might have increased the mortality in 

females in this size range (Liang et al., 2005; Mazzoni and 

Caramaschi, 1995).  

A notable difference in the male-female ratio was 

seen during the spawning months of this study with fewer 

males observed particularly in July (1.98 female: 1 male). 

This observation is a common attribute of males practicing 

parental care during the reproductive season (Mazzoni and 

Caramaschi, 1995). This pattern was also observed in L. 

multiradiatus in Taiwan (Liang et al., 2005) and Hawaii 

(Yamamoto and Tagawa, 2000). 

 

CONCLUSIONS AND RECOMMENDATIONS 
The results of this study show that P. disjunctivus 

in Marikina River, Philippines have at least four months, 

and possibly extended reproductive period with the onset 

of the rainy season. As with its related congeners, males 

and females were capable of spawning at small sizes. The 

high fecundity of fishes contributed further to its 

proliferation in the river. Values of length-weight 

relationships of the fish from Marikina River are closely 

related to the size structure data of its congeners from 

other countries.  

Population size studies should be conducted in 

the future to determine the extent of proliferation of the 

fish in the area. It is highly recommended that an 

aggressive harvest of P. disjunctivus be undertaken during 

the dry season when it is in its non-spawning state to 

control the spread and curb their population in the river. 
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