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Abstract–Freshwater Prawn 

(Macrobrachiumrosenbergii) in Bangka,is one of the 

important economic prawn.The sustainability of 

freshwater prawn is threatened by degradation of 

natural habitat.  Information of reproductive aspect is 

needed for further management.  The objective of this 

study was to examine fecundity of freshwater prawn.  

Based on the data, during sampling sex ratio showed 

that female freshwater prawnpopulation are greater 

than male population, which ratio Female: Male = 9:1.  

Berried female freshwater prawn found 5with mean 

value of fecundity was 11,808 ± 8,155.  The mean value 

of Body Weight was 98.56 ± 74.29 gr and Total Length 

was 15.28 ± 3.18 cm. In general, physicochemical water 

parameters were ideal range for freshwater prawn to 

dwell.  The mean values of temperature, pH value, 

turbidity and Dissolved Oxygen were 27.56 ± 1.02°C ; 

5.56± 0.51 ; 39.66 ± 2.97; 3.09 ± 0.25respectively.  The 

reproductive potential of freshwater prawn stock as 

well as an assessment on stock size of their natural 

population can be analyzed using the fecundity data [1]. 
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I. INTRODUCTION 

 Freshwater prawn (Macrobrachiumrosenbergii) 

isindigenous species from Southern Japan to north-eastern 

Australia and the Indian Ocean.  This prawn requires 

brackish water in the beginning stages of their life cycle, 

even though their complete life cycle in inland saline and 

freshwater lakes [2][3].Understanding about their ecology, 

biology physiology and behavior of M.rosenbergiiis the 

importance for commercial fisheries and 

aquaculture[4][5][6]. 

 The aspect reproductive studies are important in 

assessing on the prawn stock size of their natural 

populationand estimating the reproductive potential of 

prawn brood stock development in the hatcheries as well.  

Furthermore, there is still a lack of studies about the aspect 

reproductive of freshwater prawn include fecundity, brood 

stock quality and ecology of freshwater giant prawn from 

natural habitat such as in the Menduk River.  [7][8][9][22]. 

 In addition, water pollution as caused of tin 

mining in Bangka as well as the degradation of natural 

habitats, reduction of mangrovescause great threats to 

freshwater prawn population.Moreover, investigating the 

aspect reproduction and environmental physicochemical 

water parameters may contribute to understanding the 

current status and population structure of the freshwater 

giant prawn in natural habitat. 

 The objective of this study was to analyzing of 

reproductive biology aspect including sex ratio, fecundity 

and physicochemical water parameters of giant freshwater 

prawn in Bangka. 

 

II. METHODOLOGY 

A. Description of study area 

 The study area was carried out in theMenduk 

River, Bangka.  This river is the representative of prawn 

habitat, accessibility.  River Mendukis also a popularity 

location of giant freshwater prawn as fishing ground.  The 

river was divided into three research stations which are 

upstream, middle and downstream of the river (Figure 1).   

 
Figure 1. The Three Research Sampling Stations Of Giant Freshwater 

Prawn In Menduk River. 
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B. Environmental physicochemical water parameters 

 Physicochemical water parameters are important 

to giant freshwater prawn population.  Those 

environmental factors can effect to their life.  The 

characteristics ofphysicochemical water parameters of 

habitats chosen were recorded for all stations.  

Environmental physicochemical water parameter variable 

including pH, temperature (°C), dissolved oxygen (DO) 

(mg/l) and turbidity (NTU) were determined in situ. 

 

C. Prawn sampling and identification 

 Prawn collections were made using traps with 36 

cm length and 9 cm height were set parallel to the river 

banks.  The traps were placed 10 traps each research 

sampling station in the water for 6 hour.All prawn 

specimens were analyzed in Laboratory.  Some anatomical 

body parts were recorded for each individual include body 

weight (g), total length (cm), sex (based on presence or 

absence of the male appendix on the second pair of 

pleopods).  Total length (TL) was measured to the nearest 

0.1 cm.  Fecundity was analyzed using Efendie (1979)[10].  

In total, 5 gravid femaleprawnswere used to estimate 

fecundity.  The relationship of fecundity (F) compared to 

body weight (BW) was described by the algometric 

equation Ln F = b Ln BW + a, while the relation of 

fecundity (F) compared to total length (TL) was described 

by the algometric equation Ln F = b Ln TL + a.  

 

III. RESULT AND DISCUSSION 

 

A. Sex Ratio 

 Overall, sampling revealed that the sex ratio of 

freshwater giant prawn was18 female, 2male and 5 berried 

female.  The sex ratio showed that during the research, the 

number of female Macrobranchiumrosenbergii was 

significantly greater than the male population, with a ratio 

of Female : Male = 9 :1.  This ratio is harmful toprawn 

stocks sincefemale outnumbered male.Meanwhile, 

thebalanced ratio between female and male remained equal 

at1:1.Furthermore, the maximum proportion between 

female and male of the prawnwas4:1[11].  Comparisons 

between both sexes of female and male,show that the 

number of females wasgreater than males. 

 

B. Fecundity 

 The mean fecundity of female gravid giant 

freshwater prawn was 11,808 ± 8,155.Meanwhile, the 

mean total length and weight of prawn were 15.28 ± 3.18 

cm ; 98.56 ± 74.29 g, respectively(Table 1.).  According to 

[12], the fecundity of giant freshwater prawn species 

connected with the female age and their maturity.  Bal and 

Rao (1990)[13] also stated that each individual of the same 

prawn species producers have different number of eggs 

depending on their age, length, weight and environmental 

condition.  The fecundity of gravid giant freshwater 

prawnin this researchisvarying compare to the literature.  

According to [14], [7] and [9] the fecundity of wild 

population of giant freshwater prawn is ranged from 60000 

to 130000.  The differences of M. rosenbergii fecundity 

may be associated to various conditions of female 

maintenance in the laboratory, its physiological conditions 

and season [8]. Furthermore, [15] stated that there was no 

significant differentiationof the fecundity of berried female 

giant freshwater prawn which was recorded. 

The correlation between fecundity with total length and 

body weight of giant freshwater prawn from Menduk River 

is shown in Table 2.The fecundity of M. rosenbergii 

population showed negative correlation with total length 

and body weight.Babu (2014)[15] stated that correlation 

between the fecundity and total length and body weight of 

Penaeusmonodon varied from different geographical 

locationsignificantly.  The fecundity data can be utilized to 

estimate the reproductive potential aspect of the giant 

freshwater prawn spawning stock.  Indeed, the present 

research showed that berried female isappropriate as the 

potential brood stock from the wild population for prawn 

breeding.  Moreover, the stocks from wild giant freshwater 

prawn brood could be a significant resource for genetic 

refinement of culture stocks in the future.In order to protect 

of M. rosenbergii from decreasing in number as well as 

berried female, some agenda must be carried out.  Still, 

some efforts, for instance,breeding program should be 

carried out to enhance the reproductive output of wild 

brood stock of the M. rosenbergiispecies.  In addition, the 

protection ofberried female during spawning season is 

needed to ensure the sustainability of giant freshwater 

prawn stock as well. 

 
TABLE 1.THE MEAN TOTAL LENGTH (CM), THEMEAN 

BODYWEIGHT (G) AND FECUNDITY OF BERRIED PRAWN. 

 Mean 

Total length 15.28 ± 3.18 

Total weight 98.56 ± 74.29 

Fecundity 11,808 ± 8,155 

 

TABLE 2. THE CORRELATION OF FECUNDITYWITH TOTAL 

LENGTH AND BODY WEIGHT OF 

MACROBRANCHIUMROSENBERGII FROM MENDUK RIVER, 

BANGKA. 

 a b R2 

Total Length vs fecundity 19.45 -3.84 0.895 

Body weight vs fecundity 13.61 -1.03 0.899 

 

TABLE 3. MEAN OF PHYSICOCHEMICAL WATER 
CHARACTERISTICS OF RIVER MENDUK. 

Parameters Mean 

Temperature (°C) 27.56 ± 1.02 
pH 5.56 ± 0.51 

Turbidity (NTU) 39.66 ± 2.97 

Dissolved Oxygen (mg/L) 3.09 ± 0.26 

 

  

Advances in Engineering Research, volume 167

250



C. Physicochemical Environmental Water Parameters 

 The mean value of the physicochemical 

environmental water parameters from site research is 

illustrated in Table 3. The mean value of temperature 

recorded was 27.56 ± 1.02 °C and pH was 5.56 ± 0.51.  

Meanwhile, mean value of turbidity was 39.66 ± 2.97 and 

dissolved oxygen concentration was 3.09 ± 0.26 mg/L. 

 Generally, the characteristic of physicochemical 

water quality in Menduk River as giant freshwater prawn 

habitat measured were discovered to be within the suitable 

range for this prawn to survive and growth [16][17][18].  

Oben et al. (2015)[19]state that thecharacteristic of 

physicochemical water quality parameters did not have an 

impact on the difference and composition of sex ratioin 

natural population of Macrobranchium vollenhovenii 

collected from the Yoke River.  Nevertheless, deforestation 

of mangrove ecosystem, degradation of prawn natural 

habitats, reclamation, overexploitation, the use of illegal 

methods for catching of biological resources and water 

pollution will create great threats to giant freshwater prawn 

populations[20][21]. 

 

 

IV. CONCLUSIONS 

• The value of sex ratio of Macrobranchiumrosenbergii 

population showed that the female was significantly 

greater than its male population, with a ratio of Female 

: Male = 9 : 1 

• The mean fecundity of Freshwater giant prawn in 

Menduk River, Bangka was 11,808 ± 8,155. 

• The characteristic of physicochemical 

environmentalwater quality measured werediscovered 

to be within the suitable range for freshwater prawn to 

survive and growth in Menduk River. 

• Some efforts should be revealed to enhance the 

sustainability of freshwater prawn stock. 

 

 

ACKNOWLEDGEMENTS 

 This study was financed by Universitas Bangka 

Belitung through research grant of PDTU (Penelitian 

Dosen Tingkat Universitas) 

 

REFERENCES 

[1]. Wu C C, Weng J S, Liu K M and Su W C  “Zoological Studies”. 

47.2008. 
[2]. Ling SW, MericanABO..”Notes on the life and habits of adults and 

larval stages of Macrobraciumrosenbergii De Man”.Proceedings 
of Indo-Pasific Fisheries Council 9: 55-61.1961. 

[3]. New MB, Singholka S., KuttyMN.”Prawn Capture Fisheries and 

Enhancement”. New MN, Valeti WC (eds.) Freshwater Prawn 

Culture : The Farming of Macrobranchiumrosenbergii.Blackwell, 

Oxford.2000. 

[4]. Rao KJ. “Reproductive Biology of The Giant Freshwater Prawn 

Macrobranchiumrosenbergii (de Man) From Lake Kolleru 

(Andhara Pradesh)”. Indian J AnimSci61 : 780-787.1991. 

[5]. Cavalli R. Lavens P. Patrick S.”Reproductive Performance of 

MacrobranchiumrosenbergiiFemales in Captivy”. J World 

AquacultSoc 32:1.2001. 

[6]. SitheeT.PraneetD,Wandee P. “Stimulation of Ovarian 

Development and Spawning in The Giant Freshwater 

Prawn:Macrobranchiumrosenbergii (de Man)”. Aquacult Res 37: 

1259-1261.2006. 

[7]. Patra RWR. “The fecundity of Macrobrachiumrosenbergii de 

Man”. Bangladesh J Zool 4 (2): 63-72.1976. 

[8]. Labao VL, Valenti WC, Mello JTC. 

“FecundidadeemMacrobrachiumcarcinus (L) do Rio Ribeira de 

Iguape”.BolInstPesca 12 (3): 1-8.1985. 

[9]. Ang KJ, Law YK. “Fecundity changes in 

Macrobrachiumrosenbergii (de Man) during egg incubation”. 

Aquacult Fish Manag 22: 1-6.1991. 

[10]. Effendie MI.“Methode of Fisheris Biology”. Yayasan Pustaka 

Nusantara. Bogor.p155.1979. 

[11]. Santoso. “BiologiReproduksiIkanBelida (Chitalalotis) Di Sungai 

TulangBawang Lampung”.JurnalBerkalaPerikanan Terbuka. 

37(1):38-46.2009. 

[12]. Graziani CA, Chung KS, Donato M. “Comportamiento 

reproductive y fertilidad de Macrobrachiumcarcinus (Decapoda 

:Palaemonidae) en Venezuela.Revista”.deBologica Tropical 41 

(3): 657-665.1993. 

[13]. Bal DV, Rao K. “Marine Fisheries of India” Tata MacGraw-Hill 

Publishing Co.Ltd.New Delhi.1990. 

[14]. Ling SW.“Methods of rearing and culturing 

Macrobrachiumrosenbergii (De Man)”.FAO Fisheries Report 57 

(3): 607-619.1969b. 

[15]. Babu KR. “Fecundity variations of Black Tiger Shrimp 

Penaeusmonodon from two different geographical locations, east-

coast of Andara”. J Global Blosci 3 (4): 725-730.2014. 

[16]. Barus, T. A. 

“PengantarLimnologiStudiTentangEkosistemAirDarat”.Medan:

USUPress.2004. 

[17]. New MB.”Farming Freshwater Prawns: A Manual for the Culture 

of the Giant River Prawn (Macrobrachiumrosenbergii) Farming 

Freshwater Prawns”.FAO Fisheries Technical Paper No.219.FAO, 

Rome.2002. 

[18]. Odum, E.P. “Dasar-DasarEkologi”, EdisiKetiga. GadjahMada 

University Press. Yogyakarta.1998. 

[19]. Oben BO, Oben PM, MakogeN.Makombu J.“Reproduvtive 

biology and physic-chemical parameters of the African Giant 

Prawn, Macrobrachiumvollenhovenii from a tropical fresh water 

river”.Intl J BioSci 7 (3):31-41.2015. 

[20]. Nybakken, JW. “Marine Biology:An Ecological Approach”.3rd 

Edition. Harper Collins College Publishers.New 

York:p.xiv+462.1993. 

[21]. Adha K A R, Nicholas F F,Shabdin M L, Awangku S N and Yuzine 

E.“Fecundity of  freshwater prawn”.BIODIVERSITAS17: 2085-

4722.2016. 

[22]. Fauzi A.“An Economic Analysis of The Surplus Production: An 

Application for Indonesian Small Pelagic Fishery.2001

 

 

Advances in Engineering Research, volume 167

251




