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Abstract 

Giant prawns (Macrobrachium rosenbergii) is a crustacean class that has the 
largest size and its habitat in Sembakung waters included brackish water 
(estuarine) with a salinity variable of 6.5+0.5 ppt and a temperature variable of 
28.5+0.5OC and a variable pH of 6 (acidic). The objective of this research was to 
analyze the growth and mortality model of giant prawns (M. rosenbergii) that 
was taken from the catch of fisherman in the estuary, Sembakung sub district, 
Nunukan Regency, Indonesia. The study was conducted for 3 months from 
November 2019 to January 2020. The sampling was by using a survey method 
with purposive judgment sampling based on a catch of 14 fishermen who used 
the bottom fish pot from Sembakung waters, Nunukan Regency (Indonesia). The 
data collection included data of sex, total length, and the total weight of giant 
prawns. While analysis was employed for growth pattern, condition index, Von 
Bertalanffy growth, and mortality. The results obtain the sex ratio of male and 
female giant prawns 1:3.67. The growth pattern of male and female giant prawns 
were allometric negative. The growth of the von Bertalanffy model for infinitive 
growth of male giant prawns were 21.219 cm and female were 18.42 cm, 
respectively the mortality from giant prawns obtain total male mortality is 2,257, 
catch mortality is 1.92 and natural mortality is 33.75% with an exploitation rate 
of 0.85 (85%). The total female mortality is 1.528, catch mortality is 120.1% and 
natural mortality is 32.69% with an exploitation rate of 0.786 (78.6%). 
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1. Introduction 

Indonesia is one of the Mega biodiversity in 
the world due to it has a strategic location where the 
territory was located in the equatorial region that has a 
warm climate so it can be used as one of the ecological 
preferences for marine biota Nikijuluw, (2002); 
Davassi (2011) ; Kementerian PPN/Bappenas (2014) ; 
Paul et al. (2016) ; Muchlisin et al. (2017) ; Putra et al. 
(2018), one of them is Sembakung waters in Nunukan 
Regency. Badan Pusat Statistik (2013) explained that 
Nunukan is one of the districts that have high potential 
of marine and brackish water resources in the 
Kalimantan Province which consists of 15 districts (in 
2012) and one of them is in Sembakung. Based on data 
of Badan Pusat Statistik (2014) explained that 
Sembakung has potential resources of Giant prawns 
that were lived in the estuary edge of Sembakung 
waters. Giant prawns in Indonesia according to Ali 
(2009); de Man (1879); Munasinghe and Thushari 
(2010); Khalis et al. (2016), known as Macrobrachium 
rosenbergii species. Giant prawns (M. rosenbergii) can 
live in the range of high salinity, fresh waters like 
rivers and swamps as well as brackish waters (estuary) 
even up to 20 ppt salinity. The research of Habashy and 
Hassan (2011); Ipandri (2017); Waluyo et al. (2019) 
stated that giant prawns larvae can live up to 15 ppt 
salinity (brackish) even according to (New, 2002) 
explaining that giant prawns has ecological preferable 
with euryhaline spread to 20 ppt (seawater). The 
spawning season of M. rosenbergii in Vembanad Lake 
extends from August to December with a peak in 
September-November and after completing the larval 
life in brackish water juveniles ascend upstream parts 
of rivers adjacent to the lake by December onwards 
(Raman, 1967; Kurup et al., 1992). Juveniles and large 
males   of M. rosenbergii are fully at home in the river 
mouths adjacent to the brackish water areas where 
salinity was nearly 18 ppt (Raman, 1964). 

One of the best fishing products is shrimp. 
Indonesia ranks fourth after India, Ecuador, and 
Vietnam as the world’s largest frozen shrimp exporter 
in 2018 (Widowati, 2019). In 2019, there was a 
decrease in the selling price of shrimp in the global 
market. Previously, the average price of shrimp in the 
United States was US $ 9.79 per kilogram, to US $ 
8.88 per kilogram in the I-2019 quarter (Lidyana, 
2019). Giant prawns is one of the economic income for 
the local society because it was the main catch that has 
an economic value in terms of prices that are quite 
high with a price range of Rp. 40.000 to Rp. 
75.000/kg. According to Batubara and Gustianty 
(2016) explained the price of Galah shrimp (M. 
rosenbergii de Man) is a high economic level fishery 
commodities with a selling priece of up to Rp. 
185.000/kg. 

 
According to Mahendra and Rizal (2019) added 

that The high selling price has an impact on the high 
demand for shrimp poles. According to Gunaratne et al. 
(2019) explains that Giant Shrimp (M. rosenbergii) is 
very nutritious and popular seafood for local 
consumers, especially in the North Central Province of 
Sri Lanka. 

The great economic opportunity causes an 
increase in the number of fishermen and the number of 
fishing gear used in catching giant prawns. The giant 
prawn fishing gear is not environmentally friendly. En 
vironmentally friendly fishing gear means that it does 
not damage the ecosystem and does not damage the 
biota (degradation of size, shape, and population). The 
fishing gear was the bottom fish pots which has an 
environmentally friendly trait. However, if the bottom 
fish pots made in large numbers, it will cause damage 
to biota (degradation of size, body shape, and 
population) giant prawns (M. rosenbergii) in 
Sembakung waters. 

Besides, the economic opportunities can lead to 
exploit of aquatic resources for giant prawns in 
Sembakung brackish waters that were able to cause 
biota damage, such as the degradation of size and body 
shape of giant prawns then causes a large rate of 
exploitation magnitude of catch. Estimation in terms of 
exploitation of giant prawns to analyze the occurrence 
of overfishing, so it was necessary to conduct the study 
about the exploitation rate based on the catch of 
fishermen. So it needs research on population with 
growth model approach, mortality, and exploitation 
rate models. The research is needed regarding the size 
and weight of giant prawns to get a correlation to the 
growth of the von Bertalanffy model, the mortality and 
exploitation rate. According to Firdaus et al. (2020), 
Indarjo et al. (2020a), Salim (2013), Salim (2015), 
explained the models and patterns of biota growth in 
the waters can be used as information reference to 
describe the growth of biota that was lived in waters. 

Research about allometric growth and 
condition index (Firdaus et al., 2018) has been carried 
out by Sofian and Sari (2018) with the title study on 
growth patterns of giant prawns in the Ogan River, 
South Sumatera obtained growth results in estuary 
edge was negative. However, the research on 
population models of giant prawns in the brackish 
water of Sembakung, Nunukan Regency is rarely 
conducted. 

The research objective was to analyze the 
growth and mortality models of giant prawns (M. 
rosenbergii) from the catches of fishermen in the 
estuary edge area of Sembakung sub-district, Nunukan 
Regency, Indonesia. 
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2. Materials and Methods 

The research was conducted for three months 
from November 2019 to January 2020. The 
determination of the study area was done by using a 
purposive judgment sampling method where it was the 
habitat of giant prawns which is following ecological 
preferences due to fishermen catch giant prawns using 
bottom fish pots. 

2.1 Materials 

2.1.1 Research Parameters 

The research parameters for giant prawn samples 
were growth and mortality parameters. Growth 
parameters included sex ratio, allometric growth, 
condition index, age structure, and growth of von 
Bertalanffy variables. The mortality parameters were 
total mortal- ity, catch mortality, natural mortality and 
exploitation rate variables. 

2.2 Method 

The research used quantitative descriptive meth- 
ods with a case study approach. Sampling was taken 
with a survey using purposive judgment sampling and 
data collection using laboratory-scale methods, where 
the data instead of sex, total length, and the total weight 
of giant prawns. 

2.3  Analysis Data 

2.3.1 Variable of sex ratio 

Variables from the sex ratio of giant prawns 
were carried out by laboratory scale method with 
observation based on gender identification guidelines. 
The variable of sex ratio was done by comparing the 
number of male and female giant prawns using the 
Chi-square test (Steel and Torrie, 1993). 

 

X2 = ∑ 

 
 

Y =  a + Xb or Log Y = Log a + bLog X 
 

Note: Y = Total weight of M. rosenbergii (gram) 

X = Total lenght M. rosenbergii (mm) 

a+b = coefficient (intercept) 

The value of b was an allometric coefficient that 
reflected relative growth. When b value = 3, allometric 
growth characteristic was isometric, length growth was 
the same with weight growth. b value <3 (allometric 
negative) or b>3 (allometric positive), so length growth 
was not the same with weight growth. The correlation 
between length and weight calculated by correlation 
coefficient Effendie (1979). 

2.3.3 Variable Condition index 

Condition index of the fish was based on five 
criteria i.e. very flatfish (0.01-0.50), flatfish boy (0.51- 
0.99), proportional/ideal fish (1), fat fish (1.01-1.50), 
and the obese fish (>1.50) (Firdaus and Salim, 2011; 
Salim, 2013; Salim, 2015; Firdaus et al., 2018; Indarjo 
et al., 2020a; Firdaus et al., 2020 ; Indarjo et al., 2020b 
; Indarjo et al., 2020c). 

The allometric growth used Weatherley (1972) 
and isometric growth used Lagler (1949) and Effendie 
(1979) method. Based on (Lagler, 1949) in (Effendie, 
1979) to obtain fish condition factor with isometric 
growth characteristic can use this equation as follows: 

 

 
W = total weight of M. rosenbergii (g);  
L = total length of M. rosenbergii (mm); 

Note: Oi  =   frequency of giant prawns male and 
female observed 

105   = the equation was taken, so K 
to 1. 

 
(TI) 

value is close 

ei = the expectation frequency, where the 
frequency of giant prawns plus females 
divided by two 

X2 = a value for the random of variable X2 

approaching the distribution of X2
 

 
2.3.2 Variable of Allometric growth 
 

The allometric growth model was the length and 
weight value to analyze population growth overall used 
the equation based on (Bal and Rao, 1984) and the 
estimation refers to Effendie (1979): 

 
The fish/crustacea condition factor with fish/ 

crustacea allometric characteristic used this equation 
(Weatherley, 1972): 

 

 

W = total weight of of M. rosenbergii (g); 
Ŵ = allegation of total weight of M. rosenbergii (g); 

W = a L b obtained using the regression equation of 
length-weight) correlation. 

(Oi-ei)2 
 

ei 
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2.3.2 Variable of Age Structure 

Variable of age structure used modus class shift 
method that has correlation with Von Bertalanffy based 
on (Sparre and Venema, 1999a) as follows: 

(∆L/∆t) = (L2 - L1) / (t2 – t1) 

L(t) = (L2 + L1) 

Note : ∆L/∆t = Relative growth; ∆L = Length of the M. 
rosenbergii; ∆t = Difference of sampling time; 

L(t) = Modus of average length 

The equation of the linear curve was obtained by 
plot between L(t) and (∆L/∆t) value to obtain the 
following linear line equation: 

Y = a + bx 
 

Note : a = ((∑y/n) – (b (∑x/n)));  

b = (n∑(xy) – (∑x)(∑y)) / (n∑x2 – (∑x)2) 

 

Log M = 0,00660,279 log L∞ + 0,6543 log K + 
0,4634 log T 

Total mortality (Z) was estimated using the Beverton 
and Holt formula (Sparre and Venema, 1998); (Sparre 
and Venema, 1999b) as follows: 
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Mortality Capture (F) as follows: 

F = Z – M 

The exploitation rate (E) used the formulation of 
Baranov (Sparre and Venema, 1999a; Sparre and 
Venema, 1998) as follows: 

      



The average value of modus length obtained from 
the regression equation is used to calculate the asymp- 
totic length (L∞) = –a/b, then the growth coefficient is 
–b. Age theoretical of M. rosenbergii when the length is 
zero can be expected separately by empirical equation 
(Pauly, 1984) in (Sparre and Venema, 1998) and (Sparre 
and Venema, 1999b): 

Log (-t0) = 0,3922- 0,275(Log L∞1,038 (Log K) 

Note: L∞ = asymptotic length of M. rosenbergii (cm); 
K = growth rate coefficient of M. rosenbergii; 
t0 = Age theoretical of M. rosenbergii when the 
length is zero (year). 

2.3.3 Variable of Von Bertalanffy Model 

Equation model based on the growth curve  
and class range of M. rosenbergii by using the Von 
Bertalanffy (1938), (Sparre and Venema, 1998) with 
(Gulland and Holt, 1959) approach in (Sparre and 
Venema, 1999a) as follows: 

Lt = L∞ (1-e-k(t-t0)) 
 

Note : Lt = Length of M.rosenbergii with age t (unit of 
time) ; L∞ = Maximum length of M. rosenbergii 
theoretically (asymptotic length) ; K = 
Coefficient growth of M. rosenbergii (per unit 
of time); t0 = Theoretical age of M. rosenbergii 

when the length is zero. 

2.3.4 Parameter Mortality 

 Natural mortality (M) was estimated using 
Pauly’s empirical formula (Pauly, 1984), where: 

 

Note : E = Rate of exploitation; Z = Total mortality ; F = 
Capture mortality ; M = Natural mortality 

3. Results and Discussions 

3.1 Sex Ratio and Size Distribution 

The research conducted in Sembakung waters of 
Nunukan Regency (Indonesia) is one of the habitat 
areas of giant prawns. The giant prawns are estuarian 
edge shrimp that had a range of salinity to adapt in 
Estuary waters, where based on the research results 
obtained salinity variable range of 6.5+0.5 ppt with an 
average of 6.4 ppt ; variable temperature ranges from 
28.5+0.5OC with an average of 28.6OC and variable pH 
6 (acidic). Based on the results of research to 14 
bottom fish pots, there were 210 shrimps was caught 
with gender identification for giant prawns 45 males 
(21.4%), 165 female (78.6%) and the sex ratio of male 
and female of giant prawns was 1: 3.67. According to 
New and Kutty (2010) explain that females have 
higher proportion than males in prawn populations. For 
male, the size was 15.1 ± 4.2 cm with a range of body 
weight was 40.36 ± 29.5 grams and female with a size 
of 13.85 ± 3.95 cm with a range of body weight as 
31.12 ± 20.12 grams. 

Figure 1 described the smallest size of giant 
prawns was 10.2 ± 03 cm and the largest  size was 18.7 
± 0.6 cm as much as 1.4% from a population estimated 
of giant prawns representing in Sembakung waters, 
Nunukan Regency (Indonesia). 



November 2020 240 Copyright ©2020 Universitas Airlangga 

 

 

JIPK. Volume 12 No 2. November 2020 / Analysis Model of Giant Prawns Population (Macrobrachium rosenbergii) in Estuary. 

 
 

Figure 1. Percentage of Macrobrachium rosenbergii distribution structure 

 
Figure 2. Criteria class of giant prawns based on total length M.rosenbergii 

 

3.2 Allometric Growth Variable 

The research of giant prawns growth was 
allometric with the smallest size was 10.9 cm with a 
weight of 10.86 grams and the largest size was 19.3 cm 
with a weight of 69.85 grams. The standard deviation 
of total length and the total weight of giant prawns was 
15.1 ± 4.2 cm and 40.335 ± 29.495 grams. The 
allometric growth explains comprehensively the 
population of giant prawns in nature so it describes the 
conditions of giant prawns growth in Sembakung 
waters. The growth of giant prawns based on linear 
regression equation y 
= 2.644 x - 1.6419 with a correlation value of 0.8275 
(82.75%), has negative allometric properties because 
the growth of giant prawns was seen from the b value. 

The research of allometric growth showed the 
smallest size of female giant prawns was 9.9 cm with a 
weight of 11 grams and the largest size was 17.8 cm 
with a weight of 51.23 grams. The standard deviation 

of total length and the total weight of giant prawns was 
13.85 ± 3.95 cm and 31,115 ± 20.115 grams. Based   
on the regression equation in Figure 4, y = 2.3484 x - 
1.2878 with a correlation value of 0.8225 (82.55%). 

The sampling of giant prawns in Sembakung 
waters was conducted by using a purposive judgment 
sampling method where it based on the catches of 
fishermen using bottom fish pots. The giant prawns 
that were obtained were taken from the catch of 14 
fishermen (Figure 4) and the results data processing 
using the allometric growth model comprehensively 
showed in Figure 5. 

The allometric growth model of fishermen’s 

catches as many as 14 times for sampling were 12 times 
the growth characteristics of giant prawns was negative 
allometric (b < 3) with a percentage of 85.7% and for 
two times was positive allometric (b > 3) with a per 
percentage of 14.3%. This was consistent with the 
results of the study in Figure 3 and Figure 4 regarding 
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the correlation of total length and the total weight of 
male prawns (b = 2,644) and female (b = 2.3484), for 
each having negative allometric (b < 3). It explains that 
the average growth of giant prawns as much as 85.7% 
was negative allometric. There was high food 
competition so the giant prawns get rapid molting 
process to growth. In molting process requires enough 
energy, if the lack of it would cause natural mortality. 
Based on Figure 13. showed that the natural mortality 
of giant prawns was quite high at 33.7% for males and 
females was 32.7%. 

 
According to Raswin et al. (1981), the 

difference of the growth patterns from fishermen’s 
catches in Sembakung waters was suspected due to 
water conditions, one of them was salinity of giant 
prawn habitat, the presence of food abundance, and 
differences of shrimp size that will be analyzed. Murni 
(2004) stated that the ability to utilize feed, food 
availability, space, water temperature, and adaptation 
to certain salinity were the factors that influence 
growth.  

 
 

 

Figure 3. The correlation of total length and the total weight of male giant prawns 
 
 
 

 
Figure 4. The correlation of total length and total weight of female giant prawns 
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Figure 5. The average index of allometric growth based on sample fisherman 
 

 
Figure 6. Percentage condition index of male giant prawns distribution structure 
 

 

Figure 7. Percentage condition index of female giant prawns distribution structure 
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3.3 Condition Index Variable 

Condition index according to Indarjo et al. 
(2020a), Indarjo et al, (2020b), Indarjo et al, (2020c); 
Salim (2013), Salim (2015) explained the body shape of 
giant prawns where it was categorized into 5 parts. 
According to Salim (2013) stated the index criteria of 
body shape for Pisces / crustaceans were the very thin 
body, thin body, ideal/proportional body, fat body, and 
very fat body shape. Body shape (condition factor) 
according to Salim (2013) described the body shape of 
the Pisces / crustacean class, i.e. thin, fat and 
proportional. 

According to Indarjo et al. (2020b), Salim 
(2013), Salim (2015) explained the use of condition 
index criteria based on allometric growth models 
obtained from the regression equation. The 
determination of the condition index model was based 
on two growth models, they were allometric and 
isometric growth. Condition index criteria used by 
Indarjo et al. (2020a), Salim (2013), Salim (2015) 
based on allometric growth according to Weatherley 
(1972). Condition index criteria according to Salim 
(2013) in Table 2 (Indarjo et al., 2020b ; Salim, 2015), 
were very thin body shape with a condition index range 
from 0.01 – 0.50; thin body shape 0.51 – 0.99; body 
shape proportional to the condition index was 1; fat 
body shape 1.01 – 1.50 and very fat > 1.50. 

 
 
 

 
Based on Figure 8, it explains about the 14 giant 

prawn samples obtained from different fishermen in 
Sembakung waters, where there were three criteria was 
found about the condition index of Giant prawns 
comprehensively. The condition criteria index 
according to Indarjo et al. (2020a), Salim (2013), Salim 
(2015) obtained 4 criteria for the comprehensive 
growth of giant prawns, they were thin body shape and 
fat body shape had the same percentage of 48.57%, 
ideal or proportional body shape of 2.86% and very fat 
body shape of 0.85%. 

Figure 8 explained that the body shape of giant 
prawns at the edge of the Sembakung waters for thin 
body shape has a high enough value to reach 48.57%, 
where almost half of the giant prawns population was in 
nature. 

3.4 Age Structure Variable 

The age structure variable of giant prawns (M. 
rosenbergii) was the size structure of total length that 
was used in data processing to obtain the age structure 
value (Indarjo et al., 2020a; Salim, 2013 ; Salim, 
2015). Figure 9 explained the processing results of the 
age structure using two different variables based on the 
method of Sparre and Venema (1999a), they were the 
length and the rate of male M. rosenbergii growth. 
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In Figure 9 explains the regression equation 
between the length of male M. rosenbergii and the rate  
of male M. rosenbergii growth that the straight line on 
the X-axis is the maximum length growth with an 
average growth rate based on the b value. In Figure 9, 
the maximum growth of male prawns is 21.219 cm 
with    a growth rate of 0.091 cm/day. The correlation 
value between maximum length growth and growth 
velocity is 0.70431 (70.431%). (Sarwono, 2006) in 
Table 1 explains that if the correlation value ranges 
between 0.5- 0.75, it had a strong correlation. 

 
In Figure 10 explains two different variables of 

the age structure, they are the length and the rate female 
of M. rosenbergii growth. The regression equation on 
the linear line if it is located on the X-axis, the growth of 
female giant prawns reaches the maximum length with a 
zero growth rate was 18.042 cm and the growth rate was 
0.2744 cm/day. The correlation value of the regression 
equation was 0.56771 (56,771%). According to 
Sarwono (2006) in Table 1, the correlation values 
between 0.5 - 0.75 had a strong relationship. 

 
 

 
 
Figure 8. The average condition index percentage based on a sample of fisherman 

 

Figure 9. Von Bertalanffy growth model and length of male M. rosenbergii 

Figure 10. Von Bertalanffy growth model and length of female M. rosenbergii 
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3.5 Von Bertalanffy growth 

Von Bertalanffy’s growth explains the description 
of the total length of male giant prawns that can be 
determined based on age. It used the orthogonal type 6 
polynomial equation where y = -1E-09x6 + 4E-07x5- 
5E-05x4 + 0.0035X3-0.1222X2 + 2.2845x + 2.605 with 
a correlation value of 0.9999 (99.99%). Sarwono (2006) 
explained that the range of correlation values between 
0.75 - 0.99 has a very strong relationship. 

 
The growth of the von Bertalanffy model 

described in Figure 12 regarding the correlation 
between two different variables, they are the time/age 
variable and the total length of the female giant prawns 
(M. rosenbergii), so that it obtains the Von Bertalanffy 
model with the equation orthogonal polynomial type 6, 
it was y = -4E-09X6 + 1E-06X5 + 0.0049X3-
0.1405X2 + 2.2173x + 2.3214 with a correlation value 
of 0.999 (99.9%). Sarwono (2006) stated that the 
correlation value between 0.75 - 0.99 has a very strong 
relationship. 

 
 

 
Figure 11. Von Bertalanffy polynomial orthogonal type 6 model of male M.rosenbergii 

 

 

Figure 12. Von Bertalanffy polynomial orthogonal type 6 model of female M.rosenbergii 
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Figure 13. Variable mortality for male and female 

3.6 Variable of Mortality 

Figure 13 explains the mortality of giant prawns, 
both male and female, and the rate of exploitation. 
There were three types of mortality of giant prawns, 
they were total mortality, catch mortality and natural 
mortality. The exploitation rate of giant prawns is a 
part of the mortality parameter. Based on Figure 13 
explains that the mortality of male giant prawns is 
higher than females. However, catch mortality shows 
significant value for male and female giant prawns 
were 1.920 (1.920%) and 1.201 (120.1%), respectively. 
This is supported by the value of the exploitation rate 
from male giant prawns as 85% has exceeded the value 
of overfishing which exceeds the threshold of 80%. 
Meanwhile, the female giant prawns catch in the 
condition of overfishing has not yet and it reached 
0.786 (78.6%). 

The results of a comprehensive study showed that 
the dominant sizes of shrimp found in range 13.3 + 0.4 
cm by 22.4% of the estimated population, these sizes 
were a medium category of giant prawns. This was 
following Figure 2 where the distribution of giant 
prawns criteria based on the total length that explained 
the size distribution of giant prawns located in 
Sembakung waters. Based on the comprehensive data 
processing of giant prawns, there were three criteria of 
total length, they were small shrimp with a size 11.1 ± 
1.2 cm (31.4%), the medium was 13.85 ± 1.45 
(59.5%), and large was 17.34 ± 1.95 cm (9%). These 
explained that there was a degradation of giant prawns 
catch that refers to total length, so it causes the 
dominant size that was found were medium and small 
size. This was suitable with the exploitation rate of 
giant prawns in Figure 13 which explains the 
overfishing exploitation reaches 85% for male giant 
prawns and 78.6% for female giant prawns. 

 
According to Mallawa (2005) that the 

dominance of small shrimp in the catch causes less 
recruitment and population growth so the population 
stock in getting disturbance that can interfere with 
sustainability in nature. 

Based on the regression equation M. rosenbergii 
of male, the value of b = 2,644 was obtained. According 
to Effendie (1997) explains that the growth of b < 3 has 
negative allometric growth properties which means that 
the growth of total length was faster than total weight 
where the correlation between them was 0.8275. 
According to Sarwono (2006), the correlation between 
0.75-0.99 has a very strong correlation refers to 
negative allometric and it showed in Table 1. 
According to Sofian and Sari (2018), the growth of 
fresh male giant prawns in the Ogan River of South 
Sumatra has negative allometric. According to Murni 
(2004), explains the growth in terms of b value can 
affect factors in such as the ability to use feed and food 
availability. M. rosenbergii female was showed 
negative allometric due to the value of b < 3 was 
2.3484. According to Effendie (2002), stated the 
growth of giant prawns was negative allometric where 
the total length was faster than the total weight with a 
very strong correlation value. Sarwono (2006) in Table 
1 explained that if the correlation value between 0.75-
0.99, it has a very strong correlation and refers to 
negative allometric. The growth of giant prawns was 
negative allometric because the area was salinity so it 
requires a lot of energy to adapt. This was consistent 
with Murni (2004) that external factors like water 
temperature, salinity, food availability, and the 
presence of predators could affect the growth.  

Male Female 
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Based on research results obtained from all 
catches of fishermen as many as 14 times of sampling, 
showed that body shape of giant prawns according to 
Indarjo et al. (2020a), Indarjo et al. (2020b), Salim 
(2013), Salim (2015) found three criteria for male giant 
prawns, they were thin and fat body shape of male 
giant prawns had the same percentage of 48.89%, the 
criteria for very fat was 2.22%, while the ideal body 
shape and very thin were not found. In the condition 
index criteria according to (Indarjo et al. (2020a), Salim 
(2013), Salim (2015) obtained 4 criteria regarding the 
body shape of female giant prawns, i.e. thin body shape 
was 47.88%, the ideal body shape was 3.03%, the fat 
body shape was 46.67% and very fat body shape was 
2.42%. It explained that the condition of giant prawns 
in nature experienced a body shape degradation where 
almost half of the population has a thin body shape. It 
was suspected that giant prawns in Sembakung waters 
undergo a process of adaptation to the high salinity, one 
of them was the edge of the Sembakung waters that 
consisted of several rivers which had zero salinity 
(fresh) value, resulting in osmoregulation changes in 
the body of giant prawns (Salim and Anggoro, 2019). 

The growth model of Von Bertalanffy can explain 
the growth of male and female giant prawns in the early 
growth male period at zero days has a total length of 
2,463 cm and female of 2.261 cm, and the maximum 
length male reaches 21.219 cm and female of 18.042 
cm. The male giant prawns in reaching a maximum 
length of 21.219 cm were estimated to have 89 days   
of age and the female giant prawn maximum length of 
18.042 cm were estimated to have 68 days of age. 
Figure 12 explains that the growth of female giant 
prawns begins to occur constant growth when it lengths 
about 20 cm with 30 days of age. This explains that 
there is no total length growth for male and female 
giant prawns at the age but it towards to the body 
weight. This was following Lagler (1949) and Lagler 
(1969) expressed that if giant prawns had reached 
maximum growth then the growth would towards body 
maintenance. 

4. Conclusion 

The results obtained the habitat of M. 
rosenbergii with a salinity of 6.5+0.5 ppt ; temperature 
of 28.5+0.5OC ; pH 6 (Acidic). The sex ratio for males 
and females was 1: 3.67. Growth of the allometric male 
and female was negative allometric. The Index 
condition of male and female had a fat body and thin 
body. The Von Bertalanffy growth model of male and 
female was 21.219 cm and 18.042 cm. Total mortality 
of male and female was 2.257 and 1.528 ; catch 
mortality was 1.92 and 1.201 ; natural mortality male 
and female was 0.3375 and 0.3269 ; exploitation rate 
was 0.85 and 0.786. 
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