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MORPHOMETRIC DIVERSITY OF SWAMP BUFFALOES
IN INDONESIA: A META-ANALYSIS

Ferdy Saputra* and Anneke Anggraeni

ABSTRACT

The frame size of a buffalo is influenced by
several morphometric variables. Large frame sizes
are expected to have more meat than small frames.
There are many morphological studies of swamp
buffalo in Indonesia, but meta-analysis has never
been carried out to see the genetic potential based
on morphometrics. Data obtained from various
publications are stored in Microsoft Excel. Body
length, wither height, and chest girth was analyzed
using Orange 3.27.1 software to generate principal
component analysis and hierarchical clustering.
Indonesian swamp buffalo has a medium frame
size compared to the crossbred Murrah buffalo and
Azikheli except the Maluku buffalo which has a
small frame size. Based on hierarchical clustering,
there are four clusters for Indonesian swamp
buffalo based on three morphometric variables. To
produce Indonesian swamp buffalo with a larger
frame size, it is advisable to mate male buffalo

Aceh with female Southeast Sulawesi buffalo.
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INTRODUCTION

The descent of both river and swamp
types from the wild Asian water buffalo (Bubalus
arnee) supported by anatomical and archaeological
evidence (Cockrill, 1984). The two forms are
morphologically distinct, with the river buffalo
having a black body and normally curved horns,
while the swamp buffalo is typically dark grey
with white chevrons (one or two white stripes on
the throat), socks and tail tips, and horns that are
relatively straight, often long, pale colored (Zhang
et al., 2020). Swamp buffaloes are a livestock that
are often kept in rice fields with the function of
plowing the fields. In Toraja culture in Indonesia,
the buffalo is a marker of social status for the
Toraja people. In some large islands in Indonesia,
there must be buffalo populations. In Indonesia,
the largest buffalo population in 2020 is in
Sumatra Island. In data from the Domestic Animal
Diversity Information System (DAD-IS), FAO.
Indonesia has 14 breeds of buffalo, namely Anoa,
Gayo, Java, Kalang Kalsel, Kalang Kaltim, Kuntu,
Moa, Murrah, Pampangan, Simeulue, Sumatra-
Sumatra-Utara,

Barat, Sumbawa and Toraja.

Mechanization of agriculture causes the swamp
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buffalo population to decrease because swamp
buffalo is rarely used to help plow fields. In addition,
breeders have very few males which causes a
high depreciation of inbreeding. Morphometric is
an important indicator of the diversity of swamp
buffalo in Indonesia. Besides that, using the
Mahalanobis distance approach can see genetic
diversity based on morphometrics. The objective
of this research was to study three morphometric
traits (body length, wither height, and chest girth)
in published journal and to determine genetics

relationship among them.

MATERIALS AND METHODS

All publications are searched using google
scholar (Table 1). Data is stored in Microsoft Excel.
Mahalanobis distance, hierarchical clustering, and
principal component analysis from body length,
wither height, and chest girth were performed

using Orange 3.27.1 software (Demsar et al., 2013).

RESULTS AND DISCUSSIONS

Chest girth has the largest principal
component value, which means that chest girth
describes the variations in principal component
analysis (Table 2). Body length and chest girth
have a regression value of 0.58. Maluku buffalo has
a shorter body length and chest girth compared to
other buffalo in Indonesia (Figure 1). On the other
hand, the Murrah and Azikheli buffaloes, which
are river buffalo, have a longer body length and
chest girth. Body length and withers height have a
regression value of 0.78. The withers height of river
buffalo is higher than swamp buffalo (Figure 2).
Breeding programs for Indonesian swamp buffalo

90

can be carried out based on body length and
withers height. Heritability of body length in cattle
is around 0.34-0.51 and chest girth is around 0.27
to 0.47 (Kamprasert et al., 2019). Heritability at the
withers height of Bali cattle is 0.6 (Warmadewi
et al., 2017). Heritability for the withers height is
greater than the other two variables. It is hoped
that the selection based on body length and
withers height Indonesian swamp buffalo has a
better carcass percentage. According to de Souza
Junior et al (2013), large frame sizes showed better
carcass conformation. Priyanto et al. (2019) stated
Buffalo has a lower dressing percentage than
local Indonesian cattle and a higher non-carcass
percentage. Because of this, in Indonesia more cattle
are developed for fattening than buffalo (Nuraini
et al., 2018). Therefore, the breeding program for
Buffalo in Indonesia must prioritize frame size and
carcass percentage. Based on the PCA, the Maluku
buffalo is separated from other buffaloes base
on morphometric, the Maluku buffalo is smaller
(Figure 3). Southeast Sulawesi buffalo have a close
relationship with North Sumatra buffalo based on
three variables observed in this study. Hierarchical
clustering with Mahalanobis distance can separate
river buffalo from swamp buffalo even though
it only uses three variables (Figure 4). Based
on hierarchical clustering, four swamp buffalo
clusters were found. The diversity of body length,
withers height and chest girth were very diverse in
Indonesian swamp buffalo. Genetic diversity based
on functional genes such as GH, GHR, GHRH
and Pit-1 in Indonesian swamp buffalo is very low
(Sumantri et al, 2010). Furthermore, based on
three microsatellite loci and COI gene, Indonesian
swamp buffalo has low genetic diversity (Saputra
et al., 2013; Saputra et al., 2020). However, the
diversity in the cytochrome b gene is more diverse

in Indonesian swamp buffalo (Rusdin et al., 2020).
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Figure 1. Regression plot between body length and chest girth.

B0} Olgah ~Male
Q
128 SW‘QQREWME*

126

124

[

B
T

‘Southeast Sulsnvesi -

o

o o)
‘Scuth Kb Femla, §anten - Unknown

withers Height

Certral Java - Male ‘Banken - Female

16

14

nz

Malulas - Male

10

o
Maluky - Female. A
100

Westhusa Tenggara -Femsle Q) soupnes sugues
Mal

Jo- Famale O
Murtzh Brazl Crosstred “Eeae 0 Ml

o 120 130
Body Length

Figure 2. Regression plot between body length and withers height.
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Figure 3. Principle component analysis of swamp buffaloes in Indonesia.
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This is because the diversity of cytochrome b
genes is higher than COI in mammals (Tobe et
al., 2010). Southeast Sulawesi buffalo has a longer
body length than other swamp buffalo.
Furthermore, the male Aceh buffalo had
a higher withers height. Therefore, it is possible
to mate between male Aceh buffalo with female

buffalo from Southeast Sulawesi.
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