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ABSTRAK 
Informasi kariotipe dan penelitian taksonomi dengan pendekatan karakter kromosom pada ular-ular di Jawa masih sangat 

minim. Oleh karena itu telah dilakukan penelitian untuk menganalisis kariotipe dua jenis ular dari famili Colubridae 

(Xenochrophis melanzostus dan Ptyas mucosa) dari Jawa dengan metode splash dan teknik kultur darah. Bentuk dan 

ukuran kromosom prometaphase berhasil ditentukan. Informasi data ini sangat berguna dalam penelitian taksonomi ular 

yang sudah ada. Dari hasil pengamatan kromosom, didapatkan bahwa formula kariotipe Ptyas mucosa adalah 2n = 34 = 

3m +1 +4 sm a +9 t. Hasil ini mendukung bahwa Ptyas mucosa yang ada di Jawa sama dengan populasi dari India. 

Formula kariotipe Xenochrophis melanzostus adalah 2n = 34 = 12m + 18sm + 4t. Informasi ini mendukung Xenochrophis 

melanzostus dipisahkan dari Xenochrophis piscator. 

Kata kunci: Indonesia, ular, sitotipe, taksonomi, spesies kriptik 

 
ABSTRACT 

Karyotype information and taxonomic research using the character of chromosomes on snakes of the oriental region are 

still very limited. Therefore the karyotype of two species snakes of the family Colubridae (Xenochrophis melanzostus and 

Ptyas mucosa) from Java were analyzed using splash method and blood culture technique. The shape and size of 

prometaphase chromosome were successfully determined. The result of chromosome observation, suggested that the 

karyotype formula of Ptyas mucosa are 2n=34=3m+1sm+4a+9t. This formula supports the conclusion Ptyas mucosa from 

Java populations are belong to the same species as the Indian. On the other hand, the karyotype formula of Xenochrophis 

melanzostus are 2n=34= 12m + 18sm + 4t. This information supports the conclusion that Xenochrophis melanzostus is 

separated from Xenochrophis piscator. 

Keywords: Indonesian, snake, cytotype, taxonomy, cryptic species 

INTRODUCTION 

 Java is one of the islands in Indonesia 

which has a high diversity of snakes (Rooij, 1917; 

Iskandar & Colijn 2001). Karyotype studies of 

snakes in Java are still limited. This is obviously due 

to its difficulties and due to an assumption that this 

method is old fashioned especially for taxonomical 

study.  The number of karyotype studies decreased 

since the application of DNA molecular 

technologies that are considered as more effective 

and modern. Qurniawan et al. (2012) has shown that 

karyotype studies can still be regarded as support to 

other method to study reptiles taxonomy. Based on 

this background, a karyotype study was undertaken 

on two species of colubrids, Xenochrophis 

melanzostus and Ptyas mucosa. The family of 

colubrids is the largest snake family including more 

than 1700 known species belonging to 304 genera 

worldwide, about 70% of the total number of 

discribe snakes species (Das 2001). Xenochrophis 

melanzostus and Ptyas mucosa are commonly 

encountered snakes and locally abundant found in 

rice fields in Java. These species have a high 

ecological and economical value in Java. The 

taxonomy of these snakes has been revised several 

times but the chromosomes were not investigated so 

far. 

RESEARCH METHODS 

Our specimens, Xenochrophis melanzostus 

and Ptyas mucosa which are used for karyotype 
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characterization were collected from rice field area 

close to Yogyakarta (DIY) and Kediri (East Java). 

Chromosome preparations were made from 

lymphocytes cultured using the technique described 

by Amemiya, et al. (1984). The chromosome 

preparations were stained with a 20% Giemsa 

solution for 20 minutes. We classified the shape of 

the chromosomes following Levan et al. (1964). 

Furthermore, the karyotype was made based on 

chromosome from prometaphase stage. 

RESULTS AND DISCUSSION 

Among reptiles, snakes exhibit a narrow 

range of variation in their karyotypes. Analysis of the 

karyotype can be used in comparative studies among 

genus and species. Some researchers suggested that 

the analysis of the karyotype is useful in determining 

the position of a taxon (Primack 1987). A variation 

of the karyotype within a species is commonly found 

for males and females, the somatic cells and gametes, 

and for populations with a different geographical 

location. All investigated specimens had diploid 

number (2n). Comparison chromosome between 

male and female were not observed. 

Xenochrophis melanzostus 

The Xenochrophis melanzostus or 

Checkered keelback’s chromosome was 34, 

composed of metacentric chromosomes (number 5, 7, 

9, 12, 13, and 15), submetacentric chromosomes 

(number 1, 2, 3, 4, 6, 8, 10, 11, and 14), and 

telocentric chromosomes (number 16 and 17). So the 

karyotype formula of the Checkered keelback is 2n = 

34 = 12m + 18sm + 4t (Figure 1). 

The species group of Xenochrophis piscator 

is complex. Vogel & David (2007) have shown that 

the morphology is not extremely variable as these 

are different species. The population of this complex 

from Indonesia was treated as a subspecies X. 

piscator melanzostus (Gravenhorst 1807) in older 

publications (David & Vogel 1996), but is now also 

regarded as full species (Iskandar & Colijn 2001; 

Whitaker & Captain 2004) which endemic to 

Indonesia. 

The analysis of the karyotype also can be 

helpful in determine the position of a taxon between 

Xenochrophis piscator complex from India and 

Java. Xenochrophis melanzostus in this study has 6 

pairs of metacentric chromosomes, 9 pairs 

submetacentric chromosomes and 2 pairs telocentric 

chromosomes. Shape of metacentric chromosome 

found on chromosome pair number 5, 7, 9, 12, 13, 

and 15. Submetacentric chromosome found on 

chromosome pair number 1, 2, 3, 4, 6, 8, 10, 11, and 

14.  Meanwhile telocentric chromosomes are found 

on chromosome pair number 16 and 17. 

Our result shows that the numbers of diploid 

chromosomes are 2n = 34. The chromosome number 

is different from that was proposed by Singh (1972) 

who reported a number of 42 chromosomes for Sri 

Lanka and of Rossman & Eberle (1977) who 

reported 44 chromosomes for India. These 

differencees in the number of chromosomes show 

that these populations belong to different species. 

According to this result, of X. melanzostus from Java 

(Figure 1) are different from those of Xenochrophis 

piscator from India. So our data support the 

conclusion, that X. melanzostus is a valid species, 

different from X. piscator, (Vogel & David 2012; 

Kusuma et.al. 2010). 

Ptyas mucosa 

The Oriental ratsnake chromosome was 34, 

classified into 6 metasentric chromosomes, 2 

submetasentric chromosomes, 8 acrosentric 

Figure 1. Karyotype of Checkered keelback’s snake 

(Xenochrophis melanzostus) 
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chromosomes and 18 telosentric chromosomes. 

Therefore the karyotype formula was 

2n=34=3m+1sm+4a+9t  (Figure 2).  

similarities. However, it showed different karyotype 

formula of Oriental ratsnake which was reported by 

Singh (1972) from Sri Lanka. The study resulted in 

formula 2n = 34 = 4m +3sm +6 a +9 t.  

It can be caused by the presence of 

geographic barriers so that there are differences in 

environmental adaptations that lead to changing in 

chromosome number. Differences in karyotype 

formula of the Oriental ratsnake could be possible 

that the Oriental ratsnake studied by Singh (1972) is 

a complex species, such as subspecies Ptyas mucosa 

maximus which endemic in Sri Lanka. The presence 

Ptyas mucosa maximus as endemic snake in Sri 

Lanka must be tested with molecular approach to 

know further more about subspecies complexity. 

CONCLUSION 

Our results show, that karotype 

investigations can still be regarded as useful tool for 

taxonomy of Xenochrophis melanzostus and Ptyas 

mucosa. Advantages this result supported that 

Xenochrophis melanzostus is separated from 

Xenochrophis piscator as a full species and also 

supported that Ptyas mucosa in Java is similar with 

Indian population. Further investigations are highly 

desirable.  
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Jenis Naskah 
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dari penelitian yang dirasa perlu segera diinfor-

masikan. Tata cara penulisan mengikuti tata 

cara penulisan artikel, namun isi yang disam-

paikan lebih ringkas, abstrak hanya terdiri dari 

100 kata, tidak mencantumkan kata kunci, dan 

maksimal terdiri dari 6 halaman.  
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