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Abstract. This study aimed to evaluate edible trait of giant prawn Macrobrachium rosenbergii of
Kariango population in Pinrang Regency, Indonesia, using morphometric and truss-morphometric
methods. Eighty-eight (88) giant prawns were evaluated based on 5 morphometric characters and
8 truss-morphometric diagonal characters. The ranges of morphometric and truss morphometric values
of male prawns were larger than females, indicating that the morphological size of male prawns tended
to be larger than females. The value of coefficient of variation indicated that males were more
heterogeneous than females. However, the value of the edible trait ratio showed females
(morphometric 6.04; truss-morphometric 8.87) have greater value than males (morphometric 5.81;
truss-morphometric 7.83. Therefore, Kariango female population can be used as brood stock for
breeding purposes.
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Introduction. Giant freshwater prawns production of Indonesia is highly supported by
grow-out and hatchery activities. Brood stock morphological performance plays an
important role in achieving optimal aquaculture production for giant prawns. Several
indicators of morphological performances of the brood stock were commonly used,
including the size and proportion of the edible body parts. The edible trait can be
evaluated through ratio between abdominal size and carapace (Dinh & Nguyen 2014).

One of the problems on breeding giant prawns is the unavailability of brood stock
that have better morphological performance to produce high-quality offspring (Pillai et
al 2015). The morphology of prawns tends to have larger size carapace. Therefore,
evaluation related to the ratio between abdominal size and carapace in the giant
prawn population is required. The result of the evaluation can be used as one of the
criteria for selecting prospective brood stock of giant prawns.

Edible trait measurements are related to morphological characters. The
measurement methods can be performed through morphometric and truss-
morphometric. The morphometric technique is the measurement of the physical condition
based on the characteristics relating to the size of the body or body parts, for example,
the total length and standard length (Affandi et al 1992). The truss-morphometric
technique is a measurement developed to describe the individual shape by measuring
the parts of the individual body on the basis of the benchmark points. Furthermore,
measurements of morphometric characters with truss network patterns are capable of
providing a more comprehensive body image (Strauss & Bookstein 1982). The
advantages of this technique are more consistent in measurement. Dots benchmark are
used to approach a description of the actual geometric shapes (Bookstein 1991; Rohlf &
Marcus 1993). Therefore, a more thorough morphological image can be obtained, which
aims to describe the shape (Winfield & Nelson 1991; Bagherian & Rahmani 2009),
and still rare (Bissaro et al 2012; Zimmermann et al 2012). Morphometric methods
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have been used to measure the phenotypic diversity of Macrobrachium australe
(Zimmermann et al 2012), Alburnus chalcoides (Mohaddasi et al 2013), Penaeus
semisulcatus (Munasinghe & Senevirathna 2015) and Macrobrachium nipponense (Chen
et al 2015).

Adopting several morphometric and truss-morphometric measurements of some
species for morphological measurement of giant prawn can describe the morphology
more comprehensively. Thus, measurements of giant prawn morphology associated with
the edible trait are required. This study aimed to evaluate edible trait on giant prawn
Macrobrachium rosenbergii of the Kariango population through morphometric and truss-
morphometric methods.

Material and Method. The giant prawns were obtained from Kariango River, South
Sulawesi. Total samples used were 88 (33 females and 55 males), and measured using
digital callipers (accuracy 0.01 mm). Measurements of 5 morphometric characters (Table
1) were based on the standard morphology of the body (Figure 1), and measurements
of 8 diagonal truss-morphometric characters (Table 2) were based on the truss points
(Figure 2), which when mapped formed truss-morphometric.

Table 1
Symbols, characters, and size of Macrobrachium rosenbergii morphometric of Kariango River

Symbols Characters Morphometric measurement
TBL Total body length The distance between the tip of the rostrum and the tip of
telson, body straightened

SL Standard length  The distance between the base of eye and the base of the
uropode
HL Head length The distance between the tip of the rostrum and the base
of the carapace
CL Carapace length The distance between the eye and the base of the
carapace
SAL Standard The distance between the first segment and the tip of the
abdominal length sixth segment
Table 2

Symbols and size of truss-morphometric Macrobrachium rosenbergii of Kariango River

Symbols Truss-morphometric measurement
Al The diagonal distance between the base of the rostrum and the widest part
of the ventral head
A2 The diagonal distance between the base of the scaph and the widest part of
the dorsal head
Bl The diagonal distance between the widest part of the dorsal head and the
ventral head border
B2 The diagonal distance between the widest part of the ventral head and the
back border of the dorsal head
Ci1 The diagonal distance between the borders of 1 dorsal abdomen segment
and the back boundary of the ventral abdominal 3 segment
c2 The diagonal distance between the back boundary of the ventral abdominal
1 segment and the back border of the 3 dorsal abdominal segment
D1 The diagonal distance between the front border of 4 dorsal abdominal
segment and the back boundary of the 6 ventral segment
D2 The diagonal distance between the front border of the 4 ventral abdominal

segment and the boundary of the 6 dorsal abdominal segment
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Figure 1. Mapping morphometric characters of Macrobrachium rosenbergii.

Figure 2. Mapping truss-morphometric characters of Macrobrachium rosenbergii.

Statistical analysis. Morphometric and truss-morphometric analyses were using Excel
2007 program. Mean value, standard deviation, coefficient of variation and proportion of
edible trait were differentiated by sex and descriptively analyzed.
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In order to avoid the influence of different sizes and ages of samples, the character
values were standardized by equation Ms = Mo(Ls/Lo)b (Konan et al 2010), where: My
= standardized individual character, M, = length of measured characters, Ls = mean of
standard length, L, = standard length of individual, b = slope of regression log;oM, on
Logiol, (Lleonart et al 2000; Ferrito et al 2007; Konan et al 2010).

Results. The result of descriptive analysis showed the range of morphometric characters
(total body length, TBL 132.13-145.52; standard length, SL 88.46-101.80; head
length, HL 62.84-69.86; carapace length, CL 34.43-41.29; standard abdominal
length, SAL 52.59-53.61). The range of morphometric values in males (41.29-
145.5 mm), was higher than the female (34.43-132.13 mm), indicating that the size
of male prawn tended to be larger than females. The lowest values were obtained
on the character of carapace length (CL), while the highest value was the total body
length (TBL) (Table 3). Similarly, the mean value of truss-morphometric characters of
the male tend to be higher than the female, except for the characters C1, C2, D1 and D2
(Table 4).

The value of the diversity coefficient of male with morphometric measurement
was 39.61-51.86% and female was 29.10-38.67% (Table 3), while with the truss-
morphometric measurement, and the coefficient of variation the male was 36.90-
44.61%, higher than the female of only 8.27-38.12% (Table 4).

Table 3
Mean, standard deviation (sd), the coefficient of variation (cv), and morphometric characters
of giant prawns Macrobrachium rosenbergii of Kariango River

Male Female
Characters mean (mm) sd cv (%) mean (mm) sd cv (%)
TBL 145.52 64.60 44.39 132.13 45.16 34.18
SL 101.80 40.63 39.91 88.46 28.79 32.54
HL 69.86 36.23 51.86 62.84 24.30 38.67
CL 41.29 19.49 47.20 34.43 12.59 36.56
SAL 53.61 21.24 39.61 52.59 15.31 29.10

Table 4
Mean, standard deviation (sd), the coefficient of variation (cv), and truss-morphometric
characters of giant prawns Macrobrachium rosenbergii of Kariango River

Male Female

Characters mean (mm) sd cv (%) mean (mm) sd cv (%)
Al 35.05 15.64 44.61 28.13 9.78 34.77
A2 30.13 13.11 43.53 25.69 8.12 31.59
B1 30.95 13.57 43.86 23.84 8.97 37.62
B2 32.03 14.23 44.42 27.58 10.51 38.12
Ci 34.49 14.64 42.43 39.76 5.25 13.20
Cc2 36.50 14.64 40.12 39.91 4.41 11.05
D1 25.82 9.53 36.90 29.07 3.07 10.55
D2 28.18 10.46 37.11 28.28 2.34 8.27

The total edible body parts based on the ratio of morphometric and truss-
morphometric characters values obtained females higher than males. The male and
female morphometric character ratios were 5.81 and 6.04, respectively (Table 5).
Moreover, the male and female truss-morphometric character ratios were 7.83 and
female 8.87, respectively (Table 6).
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Table 5
Ratio edible trait of giant prawns Macrobrachium rosenbergii from Kariango River based on
morphometric characters

Ratio of characters Male Female
TBL/HL 2.04 1.94
SL/CL 2.47 2.57
SAL/CL 1.30 1.53
Total 5.81 6.04
Table 6

Ratio edible trait of giant prawns Macrobrachium rosenbergii from Kariango River based on
truss-morphometric characters diagonal

Ratio of characters Male Female
Cl/A1 0.98 1.17
Ccil/B1 1.11 1.39
D1/ Al 0.74 0.86
D1/ B1 0.83 1.02
C2/ A2 1.21 1.33
c2/B2 1.14 1.24
D2/ A2 0.94 0.96
D2/ B2 0.88 0.90

Total 7.83 8.87

Discussion. Giant prawn samples were grouped by sex. The clustering was done
due to growth differences associated with morphology, in which the male prawns
tend to have greater morphological performance than the female. These results are
similar to the finding of Fransozo et al (2004) in Macrobrachium iheringi, and Mantelatto
& Barbossa (2005) in Macrobrachium brasiliensis. In the present study, the size of the
male prawns was greater than the females. This is in accordance with Banu et al (2015)
and Ranjeet & Kurup (2002) who claimed that male prawns grow faster than the
females.

The value of the coefficient of variation of the male population was higher than
the female in this study. In other words, the male population has heterogeneous
morphological characters compared to females. This is in line with Banu et al (2015) who
reported that the growth of male prawns is more heterogeneous than females. The
coefficient of variation value for the giant prawns population from Kariango River was
higher than Macrobrachium vollenhovenii (1.93-19.83%) (Konan et al 2010) and
Macrobranchium lar (9.46-20.48%) (Sethi et al 2013). The high value of the diversity
coefficient indicated that giant prawn morphology associated with edible trait tends to be
heterogeneous.

High values of the diversity coefficient also suggested that the population
has high heritability. The greater the value of heritability in the superior traits of the
population, the offspring may have superior traits similar to the parental (Wahidah
2017). Thus, the population of giant prawns of Kariango River is expected to have high
heritability value as well as the superior traits.

The coefficient of variation value was morphometrically evaluated. The highest
value of the coefficient of variation of the male and female population was obtained from
the total length character of the carapace. While the coefficient of variation, which was
truss-morphometrically evaluated, the highest value was found in the male population
(character A1) and female (character B2). The characters relate to the edible body parts
of prawns. Therefore, it can be used as a reference in the evaluating the morphological
characters of giant prawns.

The highest ratio of edible body part was found in the female population. The
value can be used as reference criteria for determining prospective broodstock for
breeding purposes.
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Conclusions. The results of this study suggested that male prawns of Kariango
River are larger in size and heterogeneous than female, whereas the female prawns
have a greater ratio in term of edible body part. Therefore, it can be used as broodstock
for breeding purpose.
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