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Abstract. Research conducted for observe phylogenetic relationship swamp buffalo (Bubalus 

bubalis) Ogan Ilir regency, South Sumatera based on morphological characteristic. The 

Sampling done by using a survey method and inventory in the field (on-farm) to obtain data of 

the characterization and swamp buffalo morphological. The result indicate that there are six 

variant, namely are BlackBuffalo, Lampung Buffalo, Red Buffalo, Dungkul Buffalo, Straight 

Buffalo, and Tunjang Langit Buffalo. Black Buffalo has black body colour and horns bent 

backwards. Lampung has black body colour and horns bent upwards. Red Buffalo has red body 

colour and horns bent upwards. Dungkul has black body colour and horns bent downwards. 

Straight has black body colour and horns bent straight to the side. Tunjang Langit Buffalo has 

black body colour and horns bent upwards and downwards. 

1. Introdaction 

Buffalo was farm animal whose distribution in almost all parts of Indonesia and ie was generally 

grouped into two types, namely swamp buffalo and river buffal [3]. Buffalo used as working livestock, 

milk producer, producer of organic fertilizer in agriculture, and meat producer which is complement or 

substitution of beef. 

 Buffalo is a ruminant animal that has its own advantages to be developed in various agro-

ecosystems because it has good adaptability such as being able to survive with low quality feed, and a 

high level of resistance to diseases and parasites [4]. Buffalo in Indonesia, especially in South Sumatra 

is still maintained traditionally and is usually inherited from families that are hereditary. The 

cultivation of buffalo livestock still requires development. Especially in the Tanjung Senai area, which 

is traditionally known as a buffalo production area or center. Information regarding data on characteric 

appearance such as qualitative and quantitative traits, especially in the Tanjung Senai area, is expected 

to be useful to determine the policy of developing buffalo livestock. 

 Based on research conducted by [10] it was found in the Pampangan Buffalo variant in Banyuasin 

that the kinship relationships of the four variants of the Swamp Buffalo Buffangan were the closest to 

the Black Buffalo and Lampung Buffalo variants. Both variants have real similarities in hair color, 



Sriwijaya International Conference on Basic and Applied Science

IOP Conf. Series: Journal of Physics: Conf. Series 1282 (2019) 012095

IOP Publishing

doi:10.1088/1742-6596/1282/1/012095

2

 

 

 

 

 

 

 

 

namely black, while Red Buffalo and Striped Buffalo are different. The same basic morphological 

characters of Black Buffalo and Lampung Buffalo are on hair color, skin color, and horn shape. 

 Development of buffalo cattle should be accompanied by improvements, one of which is to 

improve genetic quality in order to obtain superior buffaloes. Genetic quality improvement can be 

done by breeding, namely selection or crossing that is adapted to the current buffalo situation[6]. Then 

we need information about kinship relationships based on morphological characteristics and diversity 

of buffalo phenotypes, especially in the Tanjung Senai area. Morphology is the external appearance of 

living things as an expression of biological balance so that it can be used to determine the origin and 

kinship. 

2. Materials and Methods    

This research begins with a field survey beforehand to determine the location of observation, 

maintenance information, livestock cultivation from the research location community. This research 

was carried out quantitatively and qualitatively. Quantitatively it means that every member of the 

buffalo is measured. And qualitatively it means observing the characteristics possessed by buffalo 

variations that appear. 

2.1. Data Retrieval Techniques 

2.1.1. Preliminary Survey 

The survey was conducted together with the owner of the farm, which is to find information related to 

maintenance, the number of livestock, methods of cultivation, gender, age, and the process of 

livestock marriage. The initial survey results obtained information that there are 6 variants of buffalo 

in the Tanjung Senai Region (Figure 1), namely Black Buffalo, Lampung Buffalo, Red Buffalo, 

Dungkul Buffalo, Straight Buffalo, and Buffaloes Supporting the Sky. Measurement of morphological 

characteristics further needs to be done to determine the classification of these variants. 

 

Figure 1. Map of Observation Locations of Tanjung Senai and Sejaro Sakti Hamlets, 

Ogan Ilir Regency, South Sumatra 
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2.1.2. Data collection 

Data collection or sampling is done randomly. The total sample taken was 25 of the total population 

estimated at ± 200 buffaloes, where each buffalo variant was taken randomly to represent the 

population of buffalo variants in the Tanjung Senai region. 

2.2. Observation Variable 

2.2.1. Morphology and Characteristics of Swamp Buffalo 

The buffalo body parts measured according to [6,10], namely shoulder height, hip height, body length, 

and chest circumference. Each variable is measured in cm. To find out the morphology of a buffalo 

variation can be done by measuring several variables from the buffalo body members and sketching 

the buffalo body for variable measurements (Figure 2). And characteristics observed such as horn 

shape, ear shape, nose shape, eye shape, and body shape. 

 

Figure 2. Morphological variables observed 

2.2.2. Body parts measured include: 

a. Shoulder height 

Measured from the highest shoulder distance through the back of the scapula perpendicular to the 

ground measured using a measuring stick, 

b. Hip Height 

Measured from the highest distance of the hip perpendicular to the ground, measured using a 

measuring stick, 

c. Body Length 

Measured from the distance of a straight line from the edge of the bone Processus spinocus to a lump 

of plywood (Os ischium), measured by a measuring stick, 

d. Chest size 

Measured in a circle just behind the scapula using a measuring tape. Figure 2. Sketch of Swamp 

Buffalo Body (Bubalus bubalis) [10]. 

2.3. Data analyses 

According [8] Body characteristics are calculated to determine the average, standard deviation, and 

coefficient of diversity : 

X i =
 𝑋𝑖𝑛
𝑖=1 𝑥

𝑛
; 𝑠 =

√ (xi− x )²i

𝑛 − 1
𝑎𝑛𝑑 𝐾𝐾 =

S

X
(100%) 

Information : 

x  : Average value 

S  : Baku Deviation 

KK  : Diversity Coefficient 

xi  : Is the 1st Size of Properties x 

n  : Number of Samples Obtained from Population 
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2.4. Interfaith Relationship between Swamp Buffalo 

Observation of morphological characters was carried out descriptively covering several parts of the 

body. The characteristics of the research object according to [4,7] which is presented in the table, and 

attached to Table 1. The morphological characters are then given a score based on the results of 

observations made. Data obtained from the morphological characters of each buffalo analyzed by the 

cluster using a statistical program SPSS version 23.0 to know each genetic distance and presented in 

the form of dendrogram. 

Table 1. Morphological Character of Swamp Buffalo Variants for Kinship Analysis 

No Character Information 

 Head   

1. Horn Color 0=black 

  Base Texture 0=notched 

  Edge Texture 0=flat 

  Edge Shape 0=flat/blunt, 1=tapering 

  Direction of Growth 0=straight, 1=backward, 2=upward, 3=downward, 4= 

upward and downward 

  Accessories 0=nothing 

  Color of Pangkal Tanduk 0=black 

  Horn Tip Color 0=black 

  Horn Pangkal Form 0=flat 

  Horn Tip Form 0=tapering 

 Ear General form 0=Leaf 

  Color 0=grayish black, 1=sorrel black, 2=red 

  Acessoris 0=nothing 

  Edge Shape 0=taper 

 Nose  Color 0=black, 1=red 

  Mustache Color 0=nothing 

  Accessories 0=taper 

 Eyeball Sclera color 0=Black, 1= sorrel 

  Sclera form 0=black 

  Iris color 0=black 

  Iris form 0=circular 

  Pupil Color 0=black 

  Pupil form 0= circular 

 Eyelid Color 0=black, 1=red 

  Accessories 0=nothing 

  Edge form 0=blunt 

  Base form 0=taper 

 Eyelashes Color  0=white, 1=black 

  Form  0= straight 

 Eyebrow Color  0=blck, 1=red 

  Edge form 0=blunt 

  Base Form 0=taper 

  Accessories 0=nothing 

  Accessories form 0=nothing 

  Accessories color 0=nothing 

2. Neck Color 0=hitam, 1=red 

  Neck Necklace 0=nothing, 1=present 

  Color of Neck Necklace 0=white, 1=black, 2=red 

  Accessories 0=nothing 

3.  Body Color 0=black, 1=red 
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  Hair Growth Direction 0=top to bottom 

  Form 0=elongated 

  Navel hair  0=nothing 

  Navel hair color 0=nothing 

4.  Feet Hair color  0=black, 1=red 

  Shoe Color 0=black 

  Hair Growth Direction 0=up and down 

  Accessories 0=nothing 

5.  Tail   

 Tail Body Hair color 0=black, 1=red 

  Accessories Hair Growth 

Direction 

0=top to bottom 

   0=nothing 

 Whip 

Tail 

Color 0=black, 1=red 

  Texture 0=bumpy 

  Edge Shape 0=tapering 

3. Results and Discussions 

3.1. Morphology of Swamp Buffalo 

Morphological data are body measurements such as shoulder height, hip height, body length, and chest 

circumference. The data that has been obtained is analyzed to get the mean, standard deviation, and 

coefficient of diversity. The measurement results can be seen in Table 2. 

Table 2. Average value, standard deviation, and diversity coefficient of the six swamp buffalo variants 

in Tanjung Senai 

No 
Observation 

Variable 

Swamp Buffalo Variations 

Black 

n=16 

Lampung 

n=4 

Red 

n=1 

Dungkul 

n=2 

Straight 

n=1 

Tunjang Langit 

n=1 

1. 
Shoulder 

height 

124,4±5,6 

4,5% 

117,7±5 

4,3% 
131 

125±4,2 

3,4% 
120 125 

2. Hip Height 
123,6±6,9 

5,6% 

117,7±2,5 

2,1% 
132 

125,5±5 

3,9% 
121 123 

3. Body Length 
112±19,3 

17,3% 

120±19 

15,8% 
100 

124±1,4 

1,1% 
121 126 

4. Chest size 
196,1±11,9 

6% 

196,5±12,7 

6,5% 
163,7 

194,2±0,3 

0,1% 
190,7 199 

3.2. Black Buffalo 

Observed blackbuffalo obtained shoulder height 124.4 cm, hip height 117.7 cm, body length 112 cm, 

and chest circumference 196.1 cm, lower than the study [10] namely hip height 126.5 cm, body length 

124.4 cm, but larger on the chest circumference that is 181 cm. In accordance with [7] the quantitative 

requirements for female buffalo seeds aged ≥ 36 months have a minimum shoulder height of 115 cm, a 

body length of 120 cm, and a chest circumference of 170 cm. Shoulder height, and black buffalo chest 

circumference has met the Indonesian National Standard [5] said that a population is still considered 

uniform if it has a coefficient of variation below 15% and is not effective if it is selected. Shoulder 

height, hip height, and chest circumference of black buffalo can be said to be uniform and not 

effective for selection. 
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3.3. Lampung Buffalo 

Lampung buffalo observation results obtained shoulder height 117.7 cm, hip height 117.7 cm, body 

length 120 cm, and chest width 196.5 cm. In accordance with the [7] Quantitative requirements for 

female buffaloes aged ≥ 36 months have a minimum shoulder height of 115 cm, a body length of 120 

cm, and a chest circumference of 170 cm. Shoulder height, body length and buffalo chest 

circumference have met the Indonesian National Standard. [5] said that a population is still considered 

uniform if it has a coefficient of variation below 15% and is not effective if it is selected. Shoulder 

height, hip height and buffalo chest circumference can be said to be uniform and ineffective for 

selection. 

3.3.1. Red Buffalo 

Red buffalo observation results obtained shoulder height 131 cm, hip height 132 cm, body length 100 

cm, and chest circumference 163.7 cm, higher than the study [10] namely hip height 125 cm, but 

lower in body length 117.5 cm, and chest circumference is 183 cm. In accordance with the [7] 

Quantitative requirements for female buffaloes aged ≥ 36 months have a minimum shoulder height of 

115 cm, a body length of 120 cm, and a chest circumference of 170 cm. The height of the red buffalo 

shoulder has met the Indonesian National Standard. 

3.3.2. Dungkul Buffalo 

Dungkul buffalo observation results obtained 125 cm shoulder height, 125.5 cm hip height, 124 cm 

body length, and chest circumference 194.2 cm, higher than the study [10]  namely hip height 125 cm, 

body length 118 cm, but smaller on the chest circumference that is 176 cm. In accordance with the [7] 

Quantitative requirements for female buffaloes aged ≥ 36 months have a minimum shoulder height of 

115 cm, a body length of 120 cm, and a chest circumference of 170 cm. Shoulder height, body length, 

and buffalo chest circumference dungkul meet Indonesian National Standards. [5] said that a 

population is still considered uniform if it has a coefficient of variation below 15% and is not effective 

if it is selected. Shoulder height, hip height, body length, and buffalo chest circumference can be said 

to be uniform and ineffective for selection. 

3.3.3. Straight Buffalo 

Blackbuffalo observation results obtained shoulder height 120 cm, hip height 121 cm, body length 121 

cm, and chest circumference 190.7 cm. In accordance with the [5] Quantitative requirements for 

female buffaloes aged ≥ 36 months have a minimum shoulder height of 115 cm, a body length of 120 

cm, and a chest circumference of 170 cm. Shoulder height, body length, and buffalo straight chest 

circumference have met the Indonesian National Standard.  

3.3.4. Tunjang Langit buffalo 

Black buffalo observation results obtained shoulder height 125 cm, hip height 123 cm, body length 

126 cm, and chest circumference 199 cm. In accordance with the [7] Quantitative requirements for 

female buffaloes aged ≥ 36 months have a minimum shoulder height of 115 cm, a body length of 120 

cm, and a chest circumference of 170 cm. Shoulder height, body length, and buffalo chest 

circumference supporting the sky have met the Indonesian National Standard. 

 From the data above it can be seen that each variant has a different body size. [9] states that the 

characteristics of body measurements can describe the characteristics of a nation. In addition to 

genetic and environmental differences in the form of climate differences, other things that can affect 

the characteristics of body measurements are the management of feeding and maintenance that differ 

between locations. Climate factors do not significantly affect this performance because it is still in one 

area. Differences in growth in body measurements are likely caused by differences.  

 The proportion of bones, muscles and fat in the body of the animal. [2] states that during growth 

and development, parts and components of the body undergo changes. Body tissues experience 

different growths and achieve maximum growth at different speeds. 
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3.3.5. Kinship Relations of Swamp Buffalo Variants 

The genetic distance matrix results from cluster analysis using SPSS statistical program version 23.0 

between each variant of swamp buffalo presented in Table 3. are used to make phenogram 

construction.  

Table 3. Genetic Distance Matrix Between Swamp Buffalo 

Swamp Buffalo 

Variant 
Black Lampung Red Dungkul Straight 

Tunjang 

Langit 

Hitam 0.000      

Lampung 2,000 0,000     

Red 4,123 3,873 0,000    

Dungkul 2,499 1,414 3,606 0,000   

Straight 2,000 2,499 4,123 3,162 0,000  

Tunjang Langit 3,317 2,236 4,000 1,000 4,123 0,000 

 

 Determination of genetic distance based on the characteristics of the qualitative phenotype showed 

that the smallest distance was found between the variants of the Tunjang Langit Buffalo and Dungkul 

buffalo which were 1,000, followed by the Dungkul Buffalo and Lampung variants of 1,414. The 

farthest genetic distance was found between the Red and Black Buffalo variants at 4,123, 4,123 

Straight and Red Buffalo variants, and 4,123 variants of the Tunjang Langit and Straight Buffaloes. 

 The results of the dendogram below can be seen from the characteristics of the qualitative 

phenotype indicating that the Dungkul buffalo variant has a closer relationship with the buffalo 

supporting the sky. Then the Dungkul Buffalo variant is closer to the Lampung Buffalo derivative. 

The kinship relationship is the furthest between the Red Buffalo variant and the Black Buffalo variant, 

then the Straight Buffalo variant with the Red Buffalo variant, and the Buffalo Supporting the Sky 

variant with the Straight Buffalo variant.  

 From the dendrogram above it can be seen that there are 3 clusters, where the Dungkul, Tunjang 

Langit, and Lampung variants are included in the same cluster. Then the Black and Straight Buffalo 

variants are the same cluster, and the next cluster is only the Red Buffalo variant. 

 For the first cluster has the same character in the shape of the horn tip, nose color, eye color, 

eyelash color, eyebrow color, neck necklace color, bada color, and tail hair color. Then for the second 

part of the cluster has the same character on the color of the ear, nose color, eye color, eyelash color, 

body color, and tail hair color. For example, the shape of horns on Dungkul Buffalo, Buffalo 

Supporting Sky, and Lampung despite the different direction of horn growth, but morphologically it 

looks more similar to each other. 

 If productivity improvements (out breeding) will be carried out, it is advisable to marry buffaloes 

with different clusters and have a considerable genetic distance. [6] The goal is to marry cattle that 

have far genetic kinship, it is estimated that heterosis effects will be greater than that between cattle 

with close kinship or in the same cluster. 

4. Conclusion 

Based on the research that has been done, the following conclusions are obtained: (1). It is known that 

there are 6 variants of swamp buffalo in the Tanjung Senai region, namely Black, Lampung, Red, 

Dungkul, Straight, dan Tunjang Langit buffaloes. (2). Among the swamp buffalo variants Dungkul 

buffalo and Tunjang Langit buffalo have the closest kinship because og its small genetic distance. 
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The set of journals have been ranked according to their SJR and divided into four equal groups, four quartiles. Q1 (green)
comprises the quarter of the journals with the highest values, Q2 (yellow) the second highest values, Q3 (orange) the third
highest values and Q4 (red) the lowest values.

Category Year Quartile
Physics and Astronomy (miscellaneous) 2006 Q3
Physics and Astronomy (miscellaneous) 2007 Q3
Physics and Astronomy (miscellaneous) 2008 Q3

SJR

The SJR is a size-independent prestige indicator that
ranks journals by their 'average prestige per article'. It is
based on the idea that 'all citations are not created
equal'. SJR is a measure of scienti�c in�uence of
journals that accounts for both the number of citations
received by a journal and the importance or prestige of
the journals where such citations come from It
measures the scienti�c in�uence of the average article
in a journal it expresses how central to the global

Citations per document

This indicator counts the number of citations received
by documents from a journal and divides them by the
total number of documents published in that journal.
The chart shows the evolution of the average number of
times documents published in a journal in the past two,
three and four years have been cited in the current year.
The two years line is equivalent to journal impact factor
™ (Thomson Reuters) metric.

Cites per document Year Value
Cites / Doc. (4 years) 2005 0.000
Cites / Doc. (4 years) 2006 0.450
Cites / Doc. (4 years) 2007 0.419
Cites / Doc. (4 years) 2008 0.437
Cites / Doc. (4 years) 2009 0.464
Cites / Doc. (4 years) 2010 0.491
Cites / Doc. (4 years) 2011 0.521
Cites / Doc. (4 years) 2012 0.502
Cites / Doc. (4 years) 2013 0.442
Cites / Doc. (4 years) 2014 0.488

Total Cites Self-Cites

Evolution of the total number of citations and journal's
self-citations received by a journal's published
documents during the three previous years.
Journal Self-citation is de�ned as the number of citation
from a journal citing article to articles published by the
same journal.

Cites Year Value
S lf Cit 2005 0

External Cites per Doc Cites per Doc

Evolution of the number of total citation per document
and external citation per document (i.e. journal self-
citations removed) received by a journal's published
documents during the three previous years. External
citations are calculated by subtracting the number of
self-citations from the total number of citations received
by the journal’s documents.

Cit Y V l

% International Collaboration

International Collaboration accounts for the articles that
have been produced by researchers from several
countries. The chart shows the ratio of a journal's
documents signed by researchers from more than one
country; that is including more than one country
address.

Year International Collaboration
2005 20 28

Citable documents Non-citable documents

Not every article in a journal is considered primary
research and therefore "citable", this chart shows the
ratio of a journal's articles including substantial
research (research articles, conference papers and

Cited documents Uncited documents

Ratio of a journal's items, grouped in three years
windows, that have been cited at least once vs. those
not cited during the following year.

Physics and Astronomy (miscellaneous)
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Rose 2 months ago

Dear SCImago Team,

It is stated in the JPCS homepage that the journal is a proceeding publication

(https://iopscience.iop.org/journal/1742-6596). Is it valid and common for proceeding publication

to have Q3 rank over years in scopus?

Looking forward for you explanation.

reply

reviews) in three year windows vs. those documents
other than research articles, reviews and conference
papers.

Documents Year ValueDocuments Year Value
Uncited documents 2005 0
Uncited documents 2006 576
Uncited documents 2007 2342

← Show this widget in
your own website

Just copy the code below
and paste within your html
code:

<a href="https://www.scimag

R

Melanie Ortiz 2 months ago

Dear Rose,

Thank you for contacting us. 

As you probably already know, SJR is a portal with scientometric indicators of journals

indexed in Scopus. All the data have been provided By Scopus /Elsevier. This fact implies

that Scopus sends us an annual update of their publications and their metadata. If

Journal of Physics: Conference Proceeding appears as a "Journal publication's type " it

means that Scopus has categorized it like this. In addition, we have to say that the

metadata belongs to Scopus, thus SCImago doesn't have the authority over this data

which are exclusively property of Scopus/Elsevier. SCImago has a signed agreement that

limits our performance to the generation of scientometric indicators derived from the

metadata sent in the last update.

Referring the indicators, we inform you that we calculate the SJR data for all the

M
SCImago Team
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PREFACE 

 

The 1st SRIWIJAYA INTERNATIONAL CONFERENCE ON BASIC AND APPLIED 
SCIENCES (SICBAS 2018) with the theme “Sciences for Sustainable Development”. 
The conference held on November 6-7th, 2018 at the Horison Ultima Hotel 
Palembang, South Sumatra, Indonesia. This event is launched so as to provide a 
chance and venue for researchers to come together for research presentations and 
dissemination’s. The conference is biennial important event to publish communicate 
they research results in basic and applied sciences.  
Hopefully this international proceeding will be able to encourage students, teachers, 
lecturers, practitioners, researchers, and higher education community in developing 
scientific and academic atmosphere  in Indonesia.  
 
On behalf of the committee of the SICBAS 2018 we would like to thank to all parties 
for their participation in supporting this publication and we would like to invite all of 
researchers and scientists to take a part in the 2nd SICBAS which will be held in 2020 
by The Faculty of Mathematics and Natural Sciences, Sriwijaya University. 
 
 
       Palembang, November 7th 2018 

Chairman, 

 

Dr. Fiber Monado 
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