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Abstract. Jurniati, Arfiati D, Andriyono S, Hertika AMS, Kurniawan A, Tanod WA. 2020. The morphological characters and DNA 
Barcoding identification of sweet river prawn Macrobrachium esculentum (Thallwitz, 1891) from Rongkong watershed of South 

Sulawesi, Indonesia. Biodiversitas 22: 113-121. Freshwater prawns of the genus Macrobrachium Bate, 1868 (Crustacea: Palaemonidae), 

play an essential role in freshwater ecosystems. Apart from being a crucial biotic component, freshwater prawns are also an important 
fishery commodity. The sweet river prawn Macrobrachium esculentum (Thallwitz, 1891) is a freshwater prawn that inhabits the 

Wallacea area and is a key constituent of crustacean biodiversity. However, morphological studies on Macrobrachium prawns that 

inhabit Sulawesi are still minimal. This study is the first report on the morphological and DNA barcoding identification of freshwater 

prawn M. esculentum downstream of the Rongkong watershed in South Sulawesi, Indonesia. The morphological characterization 
includes morphometric and meristic characteristics and is complemented by the DNA barcoding of the cytochrome c oxidase subunit I 

(COI) region. The analysis of the morphometric characteristics showed the formation of two population groups: the Waelawi River 

group and the Salujambu-Pombakka Rivers group. However, the meristic characteristics of M. esculentum from the three rivers were not 

significantly different. Meanwhile, the DNA barcoding analysis confirmed that the samples collected from the three rivers belong to the 
same species. This study provides information on the identification of M. esculentum inhabiting the Rongkong watershed and its 

population characters and grouping based on morphometric and meristic characteristics. This information can contribute to the 

management of fishery resources and the conservation of M. esculentum prawn resources in the Rongkong watershed, South Sulawesi, 

Indonesia. 
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INTRODUCTION 

Freshwater prawns from the genus Macrobrachium 

Bate, 1868 (Crustacea: Palaemonidae), are a diverse group 

of decapod crustaceans. Their ancestors are marine prawn 

species, some of which eventually migrated to freshwater 

habitats, such as rivers, lakes, and peat swamps (Baeur 

2013; Kounthongbang et al. 2015). Several studies have 

confirmed that these prawn inhabit a range of habitats, 

from seawater areas to freshwater habitats upstream (Anger 

2013; Kuguru et al. 2019). Overall, there are at least 240 

species of freshwater prawn (Short 2004) across tropical 

and subtropical areas (Sharma et al. 2014), but there are 

still many cryptic species that are not well described (Cai et 

al. 2004; Makombu et al. 2019). The genus 

Macrobrachium is divided into two major groups. One 

notable characteristic of the euryhaline group is its ability 

to adapt to a wide range of salinity (10-35 PSU). In 

contrast, the other group is only living in freshwater 

(Yatsuya et al. 2012). 

In particular, M. esculentum is a freshwater prawn 

distributed throughout Taiwan, Sulawesi, Raja Ampat 

(Indonesia), and the Philippines, or the southern part of 

Asia (Roskov et al. 2014). Its size is relatively large. It is 

consumed locally, although it is not commercialized 

internationally. It is found in upstream of rivers with sand 

or mud substrate but also in downstream areas in brackish 

water. However, it has experienced a decrease in habitat 

area and quality due to anthropogenic land-use changes. 

Information about its morphological features and 

identification by DNA barcoding is not yet available 

(Pileggi and Mantelatto 2010; De Grave et al. 2011). 

Therefore, this study aims to provide some preliminary 

information about these aspects of M. esculentum in the 

downstream rivers of the Rongkong watershed, South 

Sulawesi, Indonesia. 
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Given the diversity of species in this genus, identification 

by morphology alone can sometimes lead to errors. Thus, 

identification was also carried out using a DNA barcoding 

approach. In Java and Bali, Indonesia, molecular identification 

of the genera Macrobrachium and Caridina has been 

successfully carried out with a target region of mitochondrial 

DNA, namely the cytochrome c oxidase subunit I (COI). 

COI has been commonly used in the molecular 

identification of other prawns and is an agreed-upon region 

for barcoding (Hebert et al. 2003a,b; Udayasuriyan et al. 

2015; Subbaiya et al. 2017). Studies on the freshwater 

prawn genus Macrobrachium have been carried out in 

other areas such as in Kalimantan, Sumatra, and Papua 

(Imron et al. 2009). Information on Macrobrachium in 

South Sulawesi is still minimal (Nugroho et al. 2009), 

although a few studies have examined Macrobrachium 

species in South Sulawesi, namely M. horstii from a river 

near Palopo (Wowor and Choy 2001); M. esculentum from 

the Pongkeru River (Wowor et al. 2009); and M. 

rosenbergii and M. idae from Lake Tempe, North Luwu, 

and the Kariango and Kalibone Rivers (Wahidah et al. 

2015, 2017). Another study determined the length-weight 

relationships and condition factor of M. esculentum 

(Jurniati et al. 2019). However, the morphological and 

DNA barcoding identification of M. esculentum in the 

downstream Rongkong watershed has not been performed. 

Therefore, the present study aimed to identify the 

morphological features and DNA barcoding identification 

of the sweet river prawn Macrobrachium esculentum 

(Thallwitz, 1891) from the Rongkong watershed in South 

Sulawesi, Indonesia. Notably, Nugroho et al. (2008) 

concluded that the genetic diversity of giant freshwater 

prawns from South Sulawesi, Indonesia, was significantly 

different from those in Kalimantan, West Java, and 

Sumatra (also in Indonesia). This evidence reinforces the 

claim that the Wallacea region has a high level of 

endemism (Michaux 2010; Stelbrink et al. 2012). 

Specifically, the morphometric and meristic characteristics 

of Macrobrachium esculentum collected from the 

Rongkong watershed, South Sulawesi, Indonesia, were 

analyzed. Then, its identification was confirmed by the 

DNA barcoding of the COI region, and its phylogenetic 

tree was also reconstructed to analyze its relationship to its 

closest relatives based on sequences from the GenBank 

database. This is the first report on the morphological and 

DNA barcoding identification of the freshwater prawn M. 

esculentum downstream of the Rongkong watershed, South 

Sulawesi, Indonesia. 

MATERIALS AND METHODS 

Collection of materials 

Freshwater prawn samples were collected from the 

downstream part of the Rongkong watershed once a month 

from September 2018-August 2019. The coordinates of the 

sampling stations are presented in Table 1. The stations 

were located along the banks of three rivers used by 

traditional fishermen as fishing grounds for Macrobrachium 

prawns: the Waelawi, Salujambu, and Pombakka Rivers. 

These sites are marked by the presence of traditional fishing 

traps made of bamboo (local name: kopa). Three sampling 

stations were selected at each river (Figure 1). Samples 

were obtained using kopa according to a simple random 

sampling method in which each member of the population 

has the same probability of being selected (Thompson 

2012; Laewa et al. 2018). The number of M. esculentum 

individuals obtained from the Waelawi River was 54 (34 

males, 20 females), from the Salujambu River was 53 (33 

males, 20 females), and from the Pombakka River was 54 

(34 males, 20 females). Initial morphological identification 

was carried out following Chace and Bruce (1993) and 

Wowor and Ng (2004) at the Basic Laboratory of the 

Agrokompleks, Andi Djemma University, Palopo, South 

Sulawesi. To corroborate the morphological classification, 

identification was carried out simultaneously by the 

Indonesian Institute of Sciences (LIPI) Laboratory Biology 

Center, Cibinong Bogor, Indonesia. The samples were 

stored in alcohol (96%) at the Museum Zoologicum 

Bogoriense under specimen code MZB Cru 5149. 

Molecular identification was carried out at the Indonesian 

Biodiversity Laboratory, Denpasar, Bali; samples were sent 

to PT. Genetika Science, Jakarta, Indonesia. 

Morphological characterization 

Morphological measurements were based on 

identification manuals outlined in previous studies (Short 

2004; Adite et al. 2013). These included nine morphometric 

and two meristic characters (Table 2). The measurement of 

the morphometric characters was based on Munasinghe and 

Thushari (2010). Digital calipers with an accuracy of 0.01 

mm were used. Sex observations were made based on 

visual morphological differences documented in previous 

research (Cuvin-Aralar 2014). 

The morphometric and meristic measurement data from 

the three rivers were compared using discriminant function 

analysis with clusters previously tested by the Kaiser-

Meyer-Olkin (KMO) test, with criteria ranging from 0.5 to 

1. The KMO test was performed in the software SPSS 

statistics version 17 (Bryman and Cramer 2011). The 

analysis of each rivers meristic characters was based on the 

percentage distribution of upper and lower rostrum 

serrations in male and female M. esculentum. A covariance 

analysis was carried out to determine whether there are 

differences between the three rivers. 

Identification with DNA barcoding 

The identity of the freshwater prawn samples confirmed 

morphologically as M. esculentum was further corroborated 

using the DNA barcoding method. The abdominal meat of 

the prawn samples was used for DNA extraction. The 

Qiagen DNeasy Blood and Tissue Kit (Germany) was used 

according to the manufacturer’s protocol. The genomic 

DNA was then reproduced by the PCR technique in the 

gene region Cytochrome c oxidase subunit I (COI) using 

the primers jgLCO1490 and jgHCO2198 (Geller et al. 

2013). Each reaction consisted of a mixture of 4 µL of 10x 

PCR buffer (Applied Biosystems), 2.5 µL of 10 mM dNTPs, 

1.2 µL of 10 mM of each primer, 2 µL of 25 mM MgCl2, 

0.125 of µL AmplyTaq GoldTM (Applied Biosystems), 

and 14.5 µL of ddH2O.  
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Figure 1. Sampling site distribution of Macrobrachium esculentum at downstream of Rongkong Watershed, South Sulawesi, Indonesia  
 

 

 

Table 1. Coordinate sampling locations 
 

Sampling location Station 1 Station 2 Station 3 

Waelawi -2.851 S and 120.305 E -2.853 S and 120.308 E -2.855 S and 120.312 E 

Salujambu -2.822 S and 120.255 E -2.823 S and 120.260 E -2.838 S and 120.255 E 

Pombakka -2.859 S and 120.270 E -2.870 S and 120.274 E -2.880 S and 120.273 E 

 

 

 

Table 2. Characteristics, symbol, and definition of morphological and meristic characters measures for Macrobrachium esculentum 

 

Characteristics Symbol Definition of characteristics 

Morphometric characters 

Total length TL Length from antennule to telson end 

Abdominal Length AL Length from front carapace to the tip of telson 
Telson Length Tel The maximum length of the telson 

Carapace Length CL Length from the base of the eye to the border of the front carapace 

Carapace width Cw Maximum carapace width 

Carapace diagonal length CdL The length of the base of the eye to the limit of the lower carapace 
Length of the first abdominal LA1 Maximum length in the first abdominal segment 

Rostrum length RL Length from tip to the base of rostrum 

Length of the second abdominal LA2 The maximum length in the second abdominal segment 

Meristic characters 
Number of upper teeth of rostrum NUT The total number of teeth at the upper of the rostrum 

Number of lower teeth of rostrum NLT The total number of lower teeth at the rostrum 
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The total volume in the PCR process was 25 µL, with 1 

µL corresponding with the DNA concentration. Meanwhile, 

the PCR conditions were as follows: pre-denaturation at 

94°C for 14 seconds, denaturation at 94°C for 30 seconds, 

annealing at 50°C for 30 seconds, and extension at 72°C 

for 45 seconds. The denaturation to extension was carried 

out for 38 cycles and ended with a final extension process 

at 72°C for 5 minutes. The PCR results were monitored using 

1% agarose gel mixed with DNA dye from Biotium. The 

PCR products that were successfully amplified were sent 

for sequencing at PT. Genetika Science Indonesia, Jakarta. 

The results of the sequence (forward and reverse) were edited 

using Chromas (http://technelysium.com.au/wp/chromas/) 

and further processed using the MEGA 7 program (Kumar 

et al. 2016). The obtained sequences were also compared 

with the sequences of the same species in the NCBI 

GenBank database to observe their similarity (% identity 

and % query cover). 

Data analysis  

Morphological data were analyzed in Microsoft Excel 

2013 and SPSS 17 (Bryman and Cramer 2011). The mean, 

range, and standard deviation (± SD) of each feature were 

calculated for each river. The values were calculated for both 

sexes combined. The data were analyzed using a covariance 

analysis including the nine morphometric characters. The 

carapace length (CL) was analyzed as the independent 

variable and the eight other morphometric characters as the 

dependent variables (Table 2). Meristic characters were 

measured by counting the number of upper and lower 

rostrum spines in the samples; these were compared among 

the three rivers and the literature. The molecular sequences 

were aligned and processed using the Mega 7 Software 

(Kumar et al. 2016) to produce phylogenetic trees and 

calculate genetic distance. Phylogenetic tree analysis was 

performed using the neighbors-joining model with 1000 

bootstrap replications. 

RESULTS AND DISCUSSION 

Identification 

The freshwater prawn samples found in the downstream 

Rongkong watershed were medium to adult size, blackish 

gray in color, and striated along the abdomen. They have a 

short rostrum that does not reach the antenna and curves 

downward, with 11-14 upper rostrum teeth and 2-4 lower 

rostrum teeth. Their total length ranges from 3.66-8.99 cm. 

The initial morphological examination identified the 

sample as Macrobrachium esculentum (Thallwitz, 1891). 

To corroborate this identification, we sent the samples to be 

identified by the crustacean expert Dr. Daisy Wowor from 

the Crustacean Laboratory, Center for Biological Research, 

Indonesian Institute of Sciences. Then, the identity was 

further corroborated by DNA barcoding. This is the first 

report on M. esculentum in the downstream Rongkong 

watershed, South Sulawesi, Indonesia. Samples of M. 

esculentum are shown in Figure 2. 

The PCR amplification showing 700-bp amplicons was 

carried out using DNA barcoding. The DNA barcoding 

results were searched in BLASTN in the GenBank 

database, finding 99.41% similarity with M. esculentum 

from the Sulawesi region (FM958064). The morphological 

and DNA barcoding identification confirmed that the 

samples from the three rivers were the same species. This 

finding confirms previous research that M. esculentum has 

a habitat in the Rongkong watershed, South Sulawesi. The 

phylogenetic tree (Figure 3) was constructed with several 

species belonging to the same clade. It shows little genetic 

variation between M. esculentum samples from the 

Rongkong watershed and the Pongkeru River in South 

Sulawesi (Wowor et al. 2009) and that M. esculentum is 

closely related to M. nipponense (86%), which inhabits 

Asia’s freshwaters (Cui et al. 2018). 

Until now, M. esculentum has only been recorded in 

Indonesia, the Philippines, and Chinese Taipei. The Global 

Biodiversity Information Facility (GBIF) has records of M. 

esculentum from the Mimanga River, Minahasa, North 

Sulawesi, Indonesia (Senckenberg 2004); Pongkeru River, 

South Sulawesi, Indonesia (The International Barcode of 

Life Consortium 2016); Tempe Lake, South Sulawesi, 

Indonesia (Goud et al. 2020); Philippines (Akiba and 

Sasaki 2020); and Chinese Taipei (De Grave 2017). The 

diversity of the Macrobranchium genus in the Wallacea 

region is significant, which might be expected in the South 

Sulawesi region considering its diverse geographical and 

riverine conditions. On the IUCN Red List, it is noted that 

M. esculentum is a fully migratory freshwater prawn that 

inhabits the downstream part of rivers with a sand/mud 

substrate not far from the sea at the confluence of 

freshwater and brackish water (De Grave et al. 2013). The 

downstream geomorphological structure of the Rongkong 

watershed corresponds with that of a wetland and estuary 

area (Hijiriah 2015), providing suitable habitat for M. 

esculentum. The habitat type of M. esculentum is wetlands 

(inland), and it is listed as not threatened (of least concern) 

according to the IUCN (De Grave et al. 2013). Historically, 

there have been challenges in documenting genetic 

information for marine resources in Indonesia, a mega-

biodiverse country. Thus, the present study makes a 

contribution toward this effort (Muthmainnah et al. 2016). 

 
 

  

Figure 2. Macrobrachium esculentum collected from downstream of Rongkong Watershed, South Sulawesi, Indonesia 
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Figure 3. Phylogenetic tree of Macrobrachium esculentum from downstream of Rongkong watershed at South Sulawesi, Indonesia 

 

 

Morphometric and meristic characteristics 

The morphometric and meristic characters of the male 

and female populations were also measured separately. In 

the Waelawi River, M. esculentum has a shorter carapace 

length (CL). In the Pombakka River, males and females 

have almost the same carapace length, although female 

prawn has a shorter total length of 5.99 ± 1.25 (Table 2). 

The Pombakka River is closer to the Rongkong watershed's 

mouth, so the prawn in this river is likely more ready to 

spawn (also indicated by the increase in egg diameter and 

level of gonad maturity), affecting the length of the 

carapace. This reflects the life cycle of prawns (especially 

the genus Macrobrachium) who migrate to the sea as they 

reach the adult stage to spawn (Bauer 2013). 

Table 2 showed the morphometric characters of M. 

esculentum from the Waelawi, Salujambu, and Pombakka 

Rivers had a range of coefficient of variation (CV) of 8.03-

65.69%. The lowest CV (8.03%) was found for female 

rostrum length in the Waelawi River. The highest CV was 

found for female second abdominal length (51.24%) in the 

Pombakka River. The mean CV values of the 

morphometric variables for the female population in the 

Waelawi, Salujambu, and Pombakka Rivers were 12.95%, 

32.71%, and 27.95%, respectively, and for the male prawn, 

population was 21.36%, 24.20%, and 22.71%, respectively. 

The female population of M. esculentum was more 

heterogeneous than the male population, and the 

morphometric characters of the second abdomen length 

(LA2) were more varied than the eight other morphometric 

characters. These findings are presumably related to the 

characteristics of the ovigerous females: The second 

abdomen (LA2) length varies according to the stage of 

embryo development of incubated eggs (Bauer 2011; 

Omobepade and Ajibare 2015; Ventura et al. 2019). 

The principal component analysis (PCA) in Figure 4 

showed the relationship of the nine morphometric 

characters of six populations of M. esculentum (male and 

female populations of Waelawi, Salujambu, and Pombakka 

Rivers). Two groups were formed: Component 1 (blue 

circle) is a population grouped according to the length of 

the rostrum (RL) and length of the second abdomen (LA2), 

including 15.96% of the samples. In contrast, component 2 

(yellow circle) is a population grouped according to 

similarities in first abdominal length (LA1), telson length 

(Tel), abdominal length (AL), carapace length (CL), 

carapace diagonal length (CdL), and carapace width (Cw), 

including 60.59% of the samples. 

 
 

Table 2. Morphometric and meristic parameters of Macrobrachium esculentum from three rivers 
 

Morphometric 

and meristic 

parameters 

Sampling Site 

Waelawi Pombakka Salujambu 

Male Female Male Female Male Female 

TW 1.83 ± 0.74 2.02 ± 0.61 3.91 ± 1.67 4.40 ± 2.43 6.30 ± 3.80 4.89 ± 3.37 

TL 4.64 ± 068 4.85 ± 0.52 5.73 ± 0.62 5.99 ± 1.25 6.47 ± 1.23 5.82 ± 1.43 

AL 2.47 ± 0.43 2.61 ± 0.28 3.04 ± 0.36 3.11 ± 0.65 3.35 ± 0.65 3.08 ± 0.73 

Tel 0.68 ± 0.19 0.65 ± 0.07 0.84 ± 0.28 0.86 ± 0.13 0.84 ± 0.13 0.81 ± 0.22 
CL 1.39 ± 0.21 1.35 ± 0.18 1.86 ± 0.26 1.80 ± 0.51 1.85 ± 0.54 1.75 ± 0.60 

Cw 0.88 ± 0.14 0.91 ± 0.12 1.20 ± 0.30 1.18 ± 0.28 1.22 ± 0.26 1.12 ± 0.37 

CdL 1.52 ± 0.26 1.50 ± 0.15 2.09 ± 0.33 2.03 ± 0.49 2.17 ± 0.43 1.91 ± 0.61 

LA1 0.26 ± 0.14 0.22 ± 0.03 0.31 ± 0.07 0.35 ± 0.06 0.33 ± 0.12 0.33 ± 0.11 
LA2 0.49 ± 0.09 0.54 ± 0.07 0.52 ± 0.09 0.78 ± 0.40 0.61 ± 0.17 0.56 ± 0.15 

RL 1.31 ± 0.19 1.29 ± 0.10 1.64 ± 0.23 1.62 ± 0.36 1.65 ± 0.33 1.64 ± 0.46 

NUT 12.62 ± 0.95 12.70 ± 0.73 13.26 ± 0.86 12.95 ± 1.23 13.70 ± 1.83 13.10 ± 0.72 

NLT 2.32 ± 0.53 2.25 ± 0.55 2.50 ± 0.66 2.60 ± 0.68 2.94 ± 0.79 2.30 ± 0.57 
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Figure 4. Morphometric parameter component diagram based on 

Principal Component Analysis (PCA). TL: Total length; AL: 
Abdominal length; Tel: Telson; CL: Carapace length; Cw: 

Carapace width; CdL: Carapace diagonal length; RL: Rostrum 

length; LA1: Length of the first abdominal; LA2: Length of the 

second abdominal. 
 

 

 

 
 
Figure 5. Dendrogram clusters of male and female 

Macrobrachium esculentum populations inhabiting from the 

Waelawi, Salujambu, and Pombakka rivers of the Rongkong 

watershed. FW: Female Waelawi; MW: Male Waelawi; FP: 
Female Pombakka; MP: Male Pombakka; FS: Female Salujambu; 

MS: Male Salujambu. 

 

 
 

Figure 6. Discriminant function plot cluster on Macrobrachium 

esculentum populations from the Waelawi, Salujambu, and 
Pombakka rivers in Rongkong Watershed, South Sulawesi, 

Indonesia 

 

 

 

The cluster analysis in Figure 5 showed two population 

groups (male and female) with similarities based on the 

observed characters. The first group consists of male and 

female M. esculentum from Sungai Waelawi; these separate 

form clusters presumably because the Waelawi River flows 

from the upstream part of the Rongkong watershed. The 

second group consists of male and female prawn 

populations from the Salujambu and Pombakka Rivers, 

which flow from the Rongkong and Lamasi watersheds. 

The morphometric characters of M. esculentum were 

additionally analyzed by discriminant function analysis to 

obtain a centroid graph depicting the separation of each 

population. Figure 6 showed that the populations of the 

three rivers are significantly different (p>0.05). This 

analysis suggests that the populations of M. esculentum in 

the downstream Rongkong watershed can be differentiated 

based on morphometric characteristics. 

The spines on the rostrum section are commonly used 

to assess the meristic characteristics of Macrobrachium 

species and are the main taxonomic characteristics used to 

identify freshwater prawn species (Wowor and Ng 2007; 

Adite et al. 2013; Chen et al. 2015; Kaka et al. 2019). The 

number of serrations under the rostrum (ventral) in almost 

all male and female specimens was the same. However, the 

number of serrations above the rostrum (dorsal) was more 

diverse (Table 3). 
 

 

 

Table 3. Range number of serrations between dorsal and ventral position 
 

River name 
Number of serrations above rostrum (dorsal) Number of serrations under rostrum (ventral) 

Male Female Male Female 

Waelawi  11-14 11-14 2-4 2-4 

Salujambu 12-14 11-15 2-4 2-4 

Pombakka 12-14 12-15 2-4 2-4 
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The morphometric approach enables the comparison 

and distinction of individuals, populations, and 

communities. The characters analyzed herein were 

previously determined for the species of the family 

Palaemonidae (Jayachandran and Sebastian 2010; 

Munasinghe and Thushari 2010; Fadli et al. 2018; Kumar 

et al. 2018). Morphometric and meristic characters can be 

the basis for further population structure research, wherein 

environmental factors can be considered among the causes 

of differences in these characters (Adite et al. 2013; 

Ahmadi 2018). 

The year-long sampling (September 2018-August 2019) 

obtained a sufficient number of samples in September 2018 

(75 individuals) and January 2019 (86 individuals). 

However, the samples in December 2018 and in February, 

March, April, May, and June 2019 were too low (n < 10), 

and in October and November 2018 and July and August 

2019, no individuals were found. It can be assumed that the 

sampling points (Waelawi, Salujambu, and Pombakka 

Rivers) are not the sole habitat of M. esculentum because it 

was found only in certain months, namely when it entered 

the estuary to spawn, which was reflected by the dominant 

ovigerous female sample. The IUCN Red List notes that M. 

esculentum is a freshwater prawn with a fully migratory 

pattern in native wetlands habitats wholly or partially 

submerged in water with calm water conditions. However, 

in this study, the fishing traps were installed along the 

Salujambu, Pombakka, and Waelawi Rivers with a 

reasonably heavy flow, so it is assumed that much of the 

M. esculentum samples caught by these traps were females 

ready to migrate and spawn in the estuary area. The Global 

Biodiversity Information Facility (GBIF) also reported the 

presence of M. esculentum in January, July, August, and 

November. 

In the literature, M. rosenbergii in the Lempuing River, 

South Sumatra, Indonesia, was reported to migrate to the 

estuary to spawn in December-February (Utomo 2017). 

Macrobrachium ohione in the Mississippi River was 

reported to migrate to the estuary to spawn in March-June 

(Bauer and Delahoussaye 2008; Olivier and Bauer 2011). 

The population of M. esculentum analyzed herein was 

found in relatively small numbers and is therefore thought 

to have decreased in population due to reduced habitat area 

and quality. In the sampling results, it is suspected that one 

of the factors in nature that causes the number of M. 

esculentum to decrease is a higher population of male 

versus female prawns. As long ago as 1956, this species 

was listed as one of the most commercialized species in the 

Philippines, yet recently, it is found in relatively small 

numbers in local markets, possibly confirming its decline.  

This study provides information about the 

morphometric and meristic characteristics of M. 

esculentum sampled in three rivers (Waelawi, Salujambu, 

and Pombakka) in the downstream part of the Rongkong 

watershed. Based on the measured morphometric 

characters, two groups were formed. The meristic 

characters differed among the samples from the Waelawi, 

Salujambu, and Pombakka Rivers, although not 

significantly. The morphological diversity indicates 

phenotypic plasticity in these populations, or the ability to 

generate morphological alternatives to changing 

environmental conditions (Fusco and Minelli 2010). 

Morphometric variations in geographic populations can be 

caused by genetic and ecological conditions (Bauer 2011; 

Mar et al. 2018). 

The management of M. esculentum in South Sulawesi 

still requires further research on its reproductive 

parameters. However, these results can be useful for 

fisheries for the management and conservation efforts of 

the sweet river prawn M. esculentum inhabiting the 

downstream part of the Rongkong watershed (particularly 

the Waelawi, Salujambu, and Pombakka Rivers). In 

addition, these data enable a comparison of the 

morphological features of M. esculentum with the 

Macrobrachium from other rivers in Indonesia. 
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