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Abstract 
Research morphological characters among five strains of O. gouramy aim to know the morphometric 
characters and relation between strains. Morphometric measurements performed using a truss 
morphometric system. Sixteen morphometric measurements were made for each individual, data 
collection is correct by allometric equation for body size different and using Discriminant Function 
Analysis (DFA). Univariate analysis of variance (One Way Anova) was used to compare the variation 
among samples for truss measurements. And to know the main differentiating factor of morphological 
characters used Principal component analysis (PCA). The analysis showed value percentage difference 
morphological between Tambago strain with Palapah strain amounted 6.25% ie posterior end of dorsal 
fin to end of anal fin character and centroid close to each other, incorporated in the same plot. While the 
Merah strain and Krista strain forming a separate plot but intersect with differences in morphology 
amounted 37.50% ie origin of dorsal fin to origin of pelvic fin, Snout to origin of pelvic fin, snout to 
origin of dorsal fin, posterior end of dorsal fin to end of anal fin, origin of pelvic fin to posterior end of 
dorsal fin and End of anal fin to dorsal attachment of the caudal fin. The main differentiator between the 
strains that the character origin of dorsal fin to end of anal fin. 
 
Keywords: Truss morphometric system, Palapah strain, Tambago strain, Jepun strain Merah strain and 
Krista strain. 
 
1. Introduction 
Giant gourami, Osphronemus gouramy, is an Indonesian native fish that has a widespread 
distribution to Southeast Asia [1, 2, 3], a commercially important freshwater herbivorous species 
and the price is relatively high [4, 5]. Therefore O.goramy is a commodity that is seeded in 
aquaculture and is an important species in the ornamental as well as the edible species 
aquaculture industries [6], but the results have not been able to meet the market demand.  
In West Sumatra province aquaculture development of O. gouramy in Lima Puluh Kota 
Regency. In this area there are five strains of O. gouramy with local name are Tembaga, Jepun, 
Palapah, Krista dan Merah. Each of these strains have a specific characteristics, especially in 
terms of body shape and the typical colors. The problems of O.gouramy in the Lima Puluh 
Kota Regency is heritabilities were smaller ie the number of eggs a little, high larvae mortality, 
slow growth and breeding rarely done of brood stock (personal communication with farmers), 
and assessment of fish fecundity is essential because it will determine the potential seeds for 
the domestication and cultivation [7]. This is presumably due to the lack of knowledge of 
farmers and fish farmers will be managing the brood stock. In aquaculture, selection is not 
commonly used probably because of poor extension of knowledge from researchers to farmers, 
they do negative selection so that the inbreeding result in reduced genetic diversity. The long-
term isolation of populations and interbreeding can lead to morphometric variations between 
populations, and this morphometric variation can provide a basis for population differentiation 
[8, 9, 10, 11]. History of O.gouramy farming activities lasting in Lima Puluh Kota Regency likely 
contribute to decrease genetic quality. For that the genetic quality improvement efforts fish 
need to know the level of genetic diversity of O.gouramy from each strain were reared by 
farmers. Measurement of fish genetic diversity can be done based on DNA [3, 13, 14] and 
phenotypic characters [10, 15, 16, 17, 18, 19, 20, 21] as a form of interaction with the environment [22] 
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caused by environmental factors can affect the morphology 
and genetic structure of fish [23]. Hence, it is necessary to use 
an effective method for morphological differentiation of 
among five strains of O. gourami. This research will be 
conducted genetic measurements of O.gourami with truss 
morphometric system [24].  
 
2. Materials and Methods  
2.1 Sample collection and digitization 
Selection of species in this study was determined by the 
commercial importance and availability of an adequate size 
and number of specimens. A total of 150 specimens strains of 
O.gouramy with local name ie Tambago, Palapah, Jepun, 
Krista and Merah were randomly collected from fish catch in 
Lima Puluh Kota regency ranging from 67.33-238,00 mm total 
length and 13.55-202.70 g body weight (30 samples per 

strains) during February- March 2015 in West Sumatra 
Province, Indonesia (Fig.1). Samples of fish put into the 
container stero form size 120x50x40 cm, samples were packed 
in ice and they were taken to the laboratory Faculty of 
Fisheries and Marine Sciences of Bung Hatta University 
Padang for morphometric analyses. 
Morphometric measurements specimens performed using 
digital caliper which has an accuracy of 0.10 mm. 
Measurement of O. gouramy performed on sixteen 
morphological characters body shape on the left side of the 
body of the fish. Morphometric characters represented by the 
integral data or continuous data. The method used to describe 
differences in body shape of O. gouramy refers to Strauss and 
Bookstein (1982) include distance measurement points mark 
made on the body frame (Fig. 2 and Table 1). 

 

 
 

Fig 1: Site of location and five strains of O. gourami 
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Fig 2: Sixteen landmark points used for truss measurements of five 
strains O. gouramy spesies based Blezinsky and Doyle (1988). 

 
Table 1: Measurements used to examine morphological variations 

among five strain of O. gouramy. The code are as indicated in Figure 2. 
 

Part of 
body 

Code Description of characters 

Head 

A1 Snout to forehead 
A2 Forehead to origin of dorsal fin 
A3 Origin of dorsal fin to origin of pelvic fin 
A4 Snout to origin of pelvic fin 
A5 Forehead to origin of pelvic fin 
A6 Snout to origin of dorsal fin 

Body 

B1 Origin of dorsal fin to posterior end of dorsal fin 
B2 Posterior end of dorsal fin to end of anal fin 
B3 Origin of pelvic fin to end of anal fin 
B4 Origin of dorsal fin to end of anal fin
B5 Origin of pelvic fin to posterior end of dorsal fin 

Tail 

C1 
Posterior end of dorsal fin to Dorsal attachment 

of the caudal fin to the tail 

C2 
Dorsal attachment of the caudal fin to the tail to 
ventral attachment of the caudal fin to the tail 

C3 
End of anal fin to ventral attachment of the 

caudal fin to the tail 

C4 
Posterior end of dorsal fin to ventral attachment 

of the caudal fin to the tail 

C5 
End of anal fin to Dorsal attachment of the 

caudal fin 
 

2.2. Statistical Analyses  
Type of data analysis that is suitable for the analysis of this 
data is deskriminan (Clyton and Mac Crimmon, 1987 in [13]. 
Schaeffer [26] adds deskriminan analysis is a process to 
distinguish between two or more groups identified which is a 
statistical analysis technique that is most appropriate to 
separate two or more groups that had previously been known. 
In this study deskriminan analysis technique is used to see the 
degree of similarity between strains of O. gouramy which is 
considered as one unit of stock and correctly identify 
morphometric characters [27]. Prior to the analysis conducted 
morphometric data is standardized in the form of % SL and 
normalized by log transformation (x+1). Processing data using 
the program package SPSS version 17. Univariate analysis of 
variance (ANOVA) was used to compare the variation among 
samples for truss measurements. Principal component analysis 
(PCA) requires no a priori grouping of individuals but 
combines and summarizes the variation associated with each 
of a number of measured variables into a smaller number of 
principal components (PC) which are a linear combination of 
the variables that describe he shape variations in the pooled 
sample. Principal component analysis was used to remove size 
effect from the shape measures. This method extracts a first 
component as isometric size factor, allowing the subsequent 
components to be interpreted as summarizing shape variation 
independent of size and random variation among the sampled 
individuals. The subsequent principal components were used 
in discriminant function analysis (DFA). Discriminant 
function analysis combines a selection of body measures in a 
linear fashion to produce a mathematical function which can 
be used to separate or classify individuals into groups. The 
percentage of correctly classified individuals gives a measure 
of the morphological distinctness of the samples. Furthermore 
describe the genetic distance based on the calculation of the 
mahalobis distances PAST program version 2.10 
 
3. Result  
Result of Anova showed that the mean and standard error of 
each morphometric characteristic of the specimens five strains 
of O. gouramy in Lima Puluh Kota Regency ie Tambago, 
Palapah, Jepun, Krista dan Merah (Figure 3) are given in Table 2.  

 
Table 2: Data morphometric characteristics five strains of O. gouramy 

 

Morphometric characters 
Strains 

Tambago Palapah Jepun Krista Merah 
 Rata-rata±SD 

A1 
A2 
A3 
A4 
A5 
A6 

0.1353±0.01a 0.1411±0.01a 0.1533±0.03a 0.1566±0.03a 0.1351±0.01a 
0.3523±0.42a 0.3701±0.01a 0.4174±0.10b 0.3531±0.03a 0.3764±0.02a 
0.4262±0.01a 0.4465±0.01a 0.4747±0.10b 0.4199±0.02a 0.4542±0.02b 
0.3984±0.03a 0.3929±0.02a 0.4308±0.09a 0.4087±0.01a 0.4332±0.01b 
0.3692±0.03 a 0.3748±0.01 a 0.4043±0.11a 0.3759±0.04 a 0.3899±0.01 a 
0.5050±0.03 a 0.5133±0.01 a 0.5830±0.14b 0.5207±0.03 a 0.5404±0.02 b 

B1 
B2 
B3 
B4 
B5 

0.3753±0.02 a 0.3864±0.02 a 0.4202±0.11b 0.3569±0.02 a 0.3714±0.01 a

0.1967±0.01 a 0.2752±0.14 b 0.2227±0.07b 0.1667±0.01 a 0.1676±0.01 b 
0.6220±0.05 a 0.6288±0.07 a 0.7003±0.15b 0.5875±0.04 a 0.6302±0.02 a 
0.5463±0.03 a 0.5525±0.02 a 0.6048±0.19b 0.5004±0.02 a 0.5200±0.01 a 
0.5904±0.03 a 0.6197±0.03 a 0.6715±0.14b 0.5722±0.02 a 0.6197±0.02 b 

C1 
C2 
C3 
C4 
C5 

0.1092±0.01 a 0.1033±0.01 a 0.1279±0.03a 0.1365±0.04 b 0.0859±0.01 b 
0.1423±0.01 a 0.1434±0.01 a 0.1590±0.05a 0.1157±0.00 b 0.1188±0.00 b 
0.0090±0.00 a 0.0076±0.00a 0.0112±0.00b 0.0122±0.00b 0.0129±0.00b

0.1982±0.02a 0.2032±0.01a 0.2201±0.07b 0.1835±0.31b 0.1626±0.01b 
0.1599±0.01a 0.1632±0.00a 0.1779±0.05b 0.1244±0.00b 0.1298±0.00c 

abcd Values with the different superscript in each column are significantly different from each other (p<0.05) and value with the same superscript 
in each column are not significantly different from each other (p>0.05) 
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Significance test is performed to determine the characters that 
can be used as an identifier of a type of fish. The characters 
were not significantly different can be used as an identifier or 
the fish markers. Based on Table 2, known that of the sixteen 
characters are measured, fourteen characters were significantly 
different (P <0.05) and two characters not significantly 
different (P> 0.05) ie snout to forehead character and forehead 
to origin of pelvic fin. This indicates that among the five 
strains of O. gouramy still have the same character especially 
among Palapah strain and Tambago strain. Furthermore, from 
the One Way Anova (Table 2) analyzed the percentage 
difference between strains morphometric characters as 
presented in Table 3. 
 
Table 3: Percentage Difference between Character Morphometrics strain 

of O. gurami 
 

Difference Morphological 
Character Among Strains 

The number of 
different 

characters 

The value 
percentage 

difference (%) 
Tambago VS Palapah 1 6,25 
Tambago VS Jepun 11 68,75 
Tambago VS Krista 5 31,25 
Tambago VS Merah 10 62,50 
Palapah VS Jepun 10 62,50 
Palapah VS Krista 5 31,25 
Palapah VS Merah 9 56,25 
Jepun VS Krista 10 62,50 
Jepun VS Merah 10 62,50 
Krista VS Merah 6 37,50 

  

From Table 3 it can be explained that morphometric characters 
smallest difference is between Tambago strain with Palapah 
strain of 6.25%. While differences in morphometric characters 
were greatest between Tambago strain with Jepun strain of 
68.75%, as well as between Palapah strain with Jepun strain of 
62.50%. Morphologically based observation of the sample in 
both strains can be expressed differently ie Tambago strain 
larger size, dark yellow, while the Jepun strain smaller size 
and black colored. Jepun strain is not used by farmers in Lima 
Puluh Kota Regency by reason of slow growth. Tambago 
strain with Krista strain and Palapah strain with Krista strain 

the value of the percentage difference of 31.25%. Further 
analysis of PCA distinguishing values obtained from each 
character is measured as presented in Table 4. 
 

Table 4: Dominant character differentiator strain of O. gourami 
 

(The main differentiating factor 
sequentially) 

Code 
Value differentiator 
in the sequence of 
the highest value 

Origin of dorsal fin to end of anal fin B4 0.963 
Origin of dorsal fin to origin of pelvic fin A3 0.932 

Snout to origin of dorsal fin A6 0.916 
Origin of dorsal fin to posterior end of 

dorsal fin 
B1 0.907 

Origin of pelvic fin to posterior end of 
dorsal fin 

B5 0.903 

Dorsal attachment of the caudal fin to the 
tail to ventral attachment of the caudal 

fin to the tail 
C2 0.903 

Posterior end of dorsal fin to ventral 
attachment of the caudal fin to the tail 

C4 0.892 

End of anal fin to Dorsal attachment of 
the caudal fin 

C5 0.889 

Snout to origin of pelvic fin A4 0.879 
Posterior end of dorsal fin to Dorsal 

attachment of the caudal fin to the tail 
C1 0.971 

Forehead to origin of pelvic fin A5 0.839 
Snout to forehead A1 0.838 

Forehead to origin of dorsal fin A2 0.837 
Origin of pelvic fin to end of anal fin B3 0.806 

End of anal fin to ventral attachment of 
the caudal fin to the tail 

C3 0.783 

Posterior end of dorsal fin to end of anal 
fin 

B2 0.636 

 

Of sixteen morphological characters were measured, the 
principal component among five strains of O. gouramy are 
origin of dorsal fin to end of anal fin and origin of dorsal fin to 
origin of pelvic fin. The centroids of discriminant function 
scores based on morphometric in this study resulted in 3 plots: 
strain of Merah stocks in one, strain of Krista stock in second 
and the strains of Palapah, Tambago and Jepun stock in 
another (Fig.4). 

  

 
 

Fig 4: Sample centroids of discriminant function scores based on morphometric measurements in three plot.
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Plotting DFs revealed high isolation in morphometrics among 
the stocks (Fig. 4), where the morphological characters of 
strains of O. gouramy shows intersect especially Palapah 
strain, Tambago strain and Jepun strain. Red strain 
morphometric characters were around above the zero line of 

the axis X and is on the right ordinate Y. Morphometric 
characters of Merah strain were around above the zero line of 
the axis X and is on the right ordinate Y. Intersection 
occurring between strains of O gouramy population showed 
any symptoms of mixing between the five strains of the fish. 

 

 
 

Fig 5: Dendrogram based on morphological characters and mahalobis distances of among five strains of O. gouramy. 
 

Dendrogram formed by the genetic distance showed that the 
strain of O. gouramy Krista strain and Merah strain have a 
closer genetic relationship, as well as Palapah strain closer to 
Tambago strain, whereas Jepun strain have the most genetic 
distance of 0.2 with four other strains (Figure 3). The 
closeness of the genetic distance between the Palapah strain 
with Tambago strain, indicates that of O. gouramy in 
aquaculture is still derived from the same population. This is 
presumably because it happens inbreeding among five strains 
of O. gouramy at the level of farmers in Lima Puluh Kota 
Regency. 
 
4. Discussion 
Principal component analysis indicated that morphometric 
differentiation between samples was largely located in the 
posterior region of O. gouramy and from body depth 
measurements. A limited number of fish populations cause the 
chances of high inbreeding which will impact on the genetic 
diversity of a species. Morphometric diversity among strains 
of O.gouramy showed a low value, the alleged lack of 
diversity caused by O. gouramy has long been widely 
cultivated in Lima Puluh Kota Regency. Management 
recruitment undirected often occurs in fish farming activities 
that can cause accidental selection therefore contributes to the 
a decrease genetic diversity of fish [28]. The difference between 
of among of the strains is the effect of domestication as well as 
genetic variations. Taniguchi et al. [29] states that domestication 
can reduce genetic variation in subsequent offspring. The 
reason is because the strain is under selection pressure, number 
of brood stock and stock strain [30]. The effective number of 
brood stock determines the rate of change in the composition 
of a population caused by genetic drift. Although breeding 
management is partially monitored by considering age and size 

as the main selection criteria for each reproductive season, 
hatcheries do not keep records of the selected broodstock, 
which means that, at each breeding season, broodstock may 
include inbred male and female breeders [31]. Furthermore, the 
influence of the environment, selection, and genetic individual 
ontogeny stage cause morphometric differences within a 
species [23, 32, 33]. Genetic diversity is largely determined by the 
density of the population, inbreeding, migration and genetic 
drift [34]. The results of the study are useful as baseline 
information of O. gouramy populations for further studies to 
improvement of broodstock. In aquaculture, it is essential to 
select genetically superior stocks along with better features. 
Breeding strategies focus on increasing genetic variations of 
colour pattern and body types as well as for growth rate and 
reproductivity [35]. 
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