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Abstract. The objectives of the research were to find out the morphometric char-
acteristics (qualitative and quantitative traits) in local sheep, especially Fat-tailed
sheep (JFTS) and nonlocal sheep (Texel sheep). The observation was done in 24
FTS ewe and 39 Texel ewe. Variables in this research was the qualitative char-
acteristics of adult FTS ewe including the color of white wool, the shape of the
long head, and erect/droopy ears, while in adult Texel ewe it is the color of white
wool and brownish, the shape of the head is the majority medium, erect/droopy
ear. Quantitative characteristic of adult FTS include head length 19.58± 0.82 cm,
head width 12.23 ± 0.54 cm, cephalic/head index 62.68 ± 4.40%, body weight
30.17± 2.94 kg, wither height 62.91± 3.29 cm, chest girth 73.30± 3.58 cm, body
length 60.36 ± 3.29 cm. While in adult Texel ewe include head length 16.81 ±
0.26 cm, headwidth 12.57± 0.37 cm, cephalic index 74.76± 1.61%, bodyweight
31.18 ± 3.45 kg, wither height 59.57 ± 4.15 cm, chest girth 72.87 ± 2.16 cm,
body length 57.24 ± 4.45 cm. Conclusion: (1) qualitative characteristic of fat-
tailed sheep and Texel are already have similarity to The Minister of Agriculture
No. 2389/Kpts/LB.430/8/2012 and Texel Sheep (the Minister of Agriculture No.
2915/ Kpts/OT.140/6/2011). (2) The quantitative character both in FTS and Texel
sheep are not fulfil the standard, (3) The head shape of FTS are mostly Delico-
cephalic (long head) and Texel sheep are Delicocephalic (48.7%) and Mesophalic
(medium head/51.27%).

Keywords: Fat tail sheep · Texel sheep ·Morphometric characteristic · Cephalic
index

1 Introduction

Sheep are small ruminants that are often kept and bred by people in rural areas. Raising
sheep in rural areas is carried out by individuals with sheep ownership in small quantities
to be used as side income or savings. The advantages of sheep compared to other types of
livestock are easymaintenance, good grazing, able to eat various types of grass, relatively
low production costs (cheaper than goats), and do not require a large area. Sheep have
adapted to survive and produce based on conditions of poor climate, poor quality feed,
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seasonal availability, lack of water, endemic and parasitic diseases that make sheep
suitable for breeding in traditional production systems and minimal maintenance [1].
This makes the sheep commodity become one of the foundations in meeting the national
meat needs. Based on data from the Central Statistics Agency [2], the total population of
sheep in Indonesia in 2020 is 17,769,084 heads. East Java as one of the third largest small
ruminant sheep breeding centers in Indonesia has a population of 1,416,969 heads. The
number of population continues to increase based on the development of sheep breeds in
each area which is very diverse. Sheep breeds in Indonesia are divided into two, namely
local sheep and non-local sheep.

There are two types of local sheep that are most widely bred, namely Fat Tail Sheep
(FTS) and Thin Tail Sheep (TTS). Meanwhile, non-local sheep are sheep imported
from other countries to be bred in Indonesia to improve genetic quality such as Dorper,
Awwassi, Merino, Texel, etc. East Java is one of the third-order sheep production centers
for the national population. Sheep development in East Java carried out by farmers is
developing local sheep with the type of Fat Tail Sheep (FTS) or Javanese Fat Tail and
non-local sheep, one of which is Texel sheep. Fat Tail Lamb (FTS) or Javanese Fat
Tail has characteristics, including male body weights ranging from 44.6 kg and females
around 25.8 kg, having no horns, a convex head shape, dominant body color white
with coarse wool, and has a distinctive characteristic. Large tail as fat deposition in
a straight or curved shape (sigmoid) (Decree of the Minister of Agriculture Number
2389/Kpts/LB.430/8/2012, 2012). While the characteristics of the Texel sheep include
having excellent muscle development with an adult male body weight ranging from
90–100 kg and an adult female ranging from 50–70 kg, having no horns, a large convex
head shape without wool with a black nose, white wool color. Brownish, and erect short
ears [3]. The development of the two breeds of sheep has the same goal of improving
genetic quality so that the population of sheep with good genetics increases and has an
impact on increasing meat carcass production.

Genetic improvement of Fat Tailed Sheep (FTS) and Texel sheep was carried out
by developing morphological characteristics (morphometrics) in the form of qualita-
tive and quantitative traits. Morphometrics are body components of livestock which are
measured by shape and size which are clarified by qualitative visual displays to describe
certain breeds. Themorphometric characteristics of livestock are important for planning,
management, conservation strategies and breeding programs [4]. The results of morpho-
metric studies, apart from being an effort to improve genetic quality, can also be used to
estimate the origin of livestock to maintain germplasm in the area [5]. This study was
conducted to analyse the morphometric characteristics of Fat Tailed Sheep (FTS) and
Texel Sheep ewes. The benefit of the research can be information on the morphometric
characteristics of female FTS and female Texel Sheep.

2 Materials and Methods

2.1 Location and Schedule of the Research

Research was done at Pujon, Malang District, East Java. Research was started from t
July 2021 to November 2021. The research material used 63 female sheep consist of 24
(JFTS) and 39 Texel sheep. The animals are in adult age in both breeds (1 – 2 years old).
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2.2 Methods

The research was done in many steps:

a. Measure the length of the head, using a measuring tape with an accuracy of 0.1 cm
from the crista accipitalis to the os. Incicivum.

b. Measure the width of the head using a measuring tape with an accuracy of 0.1 cm
from the border of the right temple to the border of the left temple.

c. Measure the chest circumference using a measuring tape with an accuracy of 0.1 cm,
which is measured in a circle perpendicular to the back between the elbows of the
scapula.

d. Measure height using a ruler with an accuracy of 0.1 cm measured from the back of
the scapula perpendicular to the ground.

e. Measure the length of the body using a ruler with an accuracy of 0.1 cm measured
from the tip of the forefoot bullet joint (tuber humerus) to the sitting bone (tuber
ischirum) to the protrusion of the sitting bone.

f. Weighing sheep with a hanging scale with a capacity of 300 kg with an accuracy of
0.5 kg.

g. Measure the length of the ear using a measuring tape with an accuracy of 0.1 cm
from the base of the ear to the tip of the ear

h. Observing the qualitative parameters consisting of hair color and ear shape.

The authors should provide a clear description of all processes, interventions, and
comparisons. This section also should provide the type of statistical analysis used.

2.3 Research Variables

The variables observed in this study were:

a. Head length (cm) was measured from crista accipitalis to os. Incicivum used a
measuring tape with an accuracy of 0.1 cm.

b. Head width (cm) was measured from the temple of the right eye to the temple of the
left eye using a measuring tape with an accuracy of 0.1 cm.

c. Ear length (cm) was measured from the base to the tip of the ear using a measuring
tape with an accuracy of 0.1 cm.

d. Chest circumference (cm)wasmeasured in a circle perpendicular to the backbetween
the elbows of the scapula using a measuring tape with an accuracy of 0.1 cm.

e. Height (cm) was measured perpendicularly from the base of the forefoot to the spine
using a ruler with an accuracy of 0.1 cm.

f. Body length (cm) was measured from the protrusion of the bullet joint (tuber
humerus) to the bone sitting (tuber ischirum) using a ruler with an accuracy of
0.1 cm.

g. Body weight (kg) was weighed using a hanging scale with an accuracy of 0.5 kg.
h. Wool color by observing the wool color on the body and head.
i. Shape the ear by observing the upright or sleeping shape.
j. Head index (Cranial index/Cephalic Index) is the value in describing two dimension

of head of the sheep. Cranial Index = WH/LH × 100%, where LH: length of head
and WH: head width.
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2.4 Statistical Analysis

The morphometric data from quantitative trait measurements were processed using
descriptive statistical analysis, including: sample mean, standard deviation, coefficient
of variation, cranial index, One way Anova. Data were then compared with the standard
according to Qualitative Characteristics of Fat Tailed Sheep (the Minister of Agricul-
ture No. 2389/Kpts/LB.430/8/2012 and Texel Sheep (the Minister of Agriculture No.
2915/Kpts/OT.140/6/2011). Observational data of qualitative in the field was processed
with relative frequency statistics. Analysis of measurement and observation data is pro-
cessed using the following formula: Relative Frequency = N/X× 100%, where N: The
total observed data and X: The observed qualitative phenotype.

3 Results and Discussion

3.1 Qualitative Characteristics

Qualitative characteristics are gene expressions that cannot be measured and can only
be observed in the form of shape and color. There are three qualitative observations in
this study, namely color of the wool, the shape of the ears and the shape of head of the
sheep.

Wool Color
Color of wool in sheep is one of the phenotypic traits that describe a particular type or
breed. Assessment of the color of wool from a sheep can be done through a qualitative
assessment of the parts that do not affect livestock productivity by visually comparing
the dominant color of the body, ear shape, horns and tail [6]. The color of wool from
sheep usually consists of one or several color mixtures depending on the type of sheep.
The results of a qualitative assessment of wool color from DEG and Texel sheep are
presented in Table 1.

The results of data analysis are shown in Table 1, namely FTS sheep in two age
groups have white wool color which is one of the characteristics of Fat Tailed sheep.
The percentage of white color in Fat Tailed sheep based on the relative frequency value
is 100% white. Meanwhile, the results from observing the color of Texel sheep’s wool
show that there are two colors found, namely white and brownish white. The percentage

Table 1. Wool color in Fat Tailed Sheep (FTS) and Texel

Age White Brownish white

FTS Texel FTS Texel

n (%) n (%) n (%) n (%)

< 1 years 14 58.33 11 41.02 - 0.00 4 10.26

1–2 years 10 41.67 16 28.20 - 0.00 8 20.52

Total 24 100 27 69.22 - 0.00 12 30.78
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Table 2. Ear Shapes in Fat Tailed Sheep and Texel

Age Ears upright

FTS Texsl

n (%) n (%)

< 1years 14 66.67 16 38.46

1–2 years 10 33.33 23 61.54

Total 24 100 39 100

of dominant white wool in Texel sheep is 69.22% and the dominant color is brownish
white with a percentage of 30.78. The distribution of wool color in both Fat Tailed and
Texel sheep is dominant in the head, body, legs and tail areas.

The color of sheep’s wool is influenced by the melanin content in the hair and skin.
This melanin substance will be influenced by the genetics of the sheep which causes the
expression of certain color patterns. The dominant white color throughout the body in
Fat Tailed and Texel sheep belonged to the Tan group type 10 which was controlled by
the agounti locus with dominant white wool color characteristics but not classified as
albino. The brownish white color of some Texel sheep belongs to the Badgerface type 2
group which is controlled by the agouti locus with the characteristics of a brown color
that spreads to all parts of the body [7]. The color of wool in both breeds are the tan and
badgerface groups appears in sheep due to the inheritance of traits from the parent or
mother sheep that have a tan or badgerface color pattern. In addition, the dominant white
wool color pattern in Fat Tailed and Texel sheep means that there is an adaptation to a
hot (tropical) environment. The color of the wool is characteristic of the sheep breed in
that it reflects the color pattern of the Fat Tailed and Texel sheep breeds.

Shape of Ear in FTS and Texel Sheep
The shape of the ears of the sheep’s ear with the shape of the ears of other small ruminants
has a difference. The shape of the sheep’s ear has three forms, namely: upright, slightly
hanging and hanging [8]. The results of assessing the shape of the ears of Fat Tailed and
Texel sheep are presented in Table 2.

The result showed that the relative frequency of the Fat-Tailed and Texel’s ear shapes
is 100% of the total population. The shape of the Fat Tailed and Texel sheep’s ears is
upright and the auricles are facing forward. The shape of the earlobe of the Fat Tailed
sheep has a larger size, long, wide, upright and sideways. In Texel sheep, the small
earlobe is not indented and upright. The type of earlobe also affects the upright or
hanging shape. The bigger the sheep’s ears, the greater the potential for hanging ears. In
the classification of the shape of the auricle, it is divided into two forms (i) short with
curled auricles, small and short in size, (ii) mediumwith wide and long auricles, rounded
ear tips and clearly visible ear canals [9]. Ear shape is also influenced by health factors.
Sick sheep can cause the ears to hang for a while. The condition that requires qualitative
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Table 3. Shape of head in FTS and Texel

Breed Ages Dolicochephalic (long) Mesophalic (medium) Brachycephalic (short)

n (%) n (%) n (%)

FTS < 1 years 14 58.33 - - − -

1–2 years 10 41.67 - - − -

Texel < 1 years 12 30.76 4 10.25 - -

1–2 years 7 17.94 16 41.02 - -

Tabel 4. Mean of Body Weight in FTS and Texel sheep

Breed Age n Body Weight (Kg)

Mean ± SD (Kg) CV

FTS < 1 years 14 22.03 ± 2.82a 12.79%

1–2 years 10 30.17 ± 2.94a 13.13%

Texel < 1 years 16 12.02 ± 2.41a 12.02%

1–2 years 23 31.18 ± 3.45b 11.06%

Different notation in the same column means the result is highly different significantly (P< 0.01).

observation of the shape of the sheep’s ear should be carried out on healthy sheep, so
that there is no misperception in the process of observing the shape of the ear.

Shape of Head in FTS and Texel
The shape of the head of the sheep is influenced by the shape of the skull. The shape
also affects the outline of the sheep’s face. The shape of the sheep’s head is divided into
three groups, namelyDolicocephalic (Long),Mesophalic (Medium) andBrachycephalic
(Short) [10]. The results of observations of the head shape of Fat Tailed and female Texel
sheep are presented in Table 3.

3.2 Quantitative Characteristics

Body Weight of Adult FTS and Texel Sheep
The results of the data analysis in Table 4 show that the average bodyweight of Fat Tailed
sheep and Texel sheep experienced an increase in body weight with increasing age of the
sheep (P< 0.01). The trend of increasing body weight of Fat Tailed and Texel sheep can
be seen from the notation on the average. The high level of diversity in body weight data
(>10%) is due to several factors ranging from maintenance management, environment,
age and genes. Genetics in sheep will result in changes due to mutation, selection, in
breeding, out breeding, genetic drift [11]. The high diversity in the < 1 year age group
is also a sign of fluctuations in body weight gain according to genetics supported by
adequate nutrition. The highest body weight gain occurs at the age of 6–7 months [12].
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Table 5. Mean of Chest Girth in FTS and Texel sheep

Breed Ages n Chest Girth (cm)

Mean ± SD (cm) CV

FTS < 1 Years 14 64.84 ± 3.47a 5.35%

1–2 years 10 73.30 ± 3.58a 4.88%

Texel < 1 years 16 59.91 ± 4.82a 8.04%

1–2 years 23 72.87 ± 2.16b 4.11%

Different notation in the same column means the result is highly different significantly (P< 0.01).

The body weight of the sheep used as broodstock must be in accordance with the
applicable regulations so that the selection of the broodstock can ensure that there are no
hormonal disturbances during reproduction. Fat-tailed female lambs in the 1–2 year old
group had an average seedling body of 30.17± 2.94 kg, when comparedwith the average
body weight data. Decree of the Minister of Agriculture no. 2389/Kpts/LB.430/8/2012,
the Fat Tail sheep used in this study were in accordance with the standards. Meanwhile,
Texel sheep at the age of 1–2 years have an average body weight of 31.18 ± 3.4 kg,
when compared to the average body weight of Texel sheep in Wonosobo Decree of the
Minister of Agriculture no. 2915/Kpts/OT.140/6/2011, the Texel sheep used in this study
still did not meet the body weight criteria. The low body weight in ewes is associated
with the activity of the hormone estrogenwhich can interfere with growth and even cause
it to stop growing [13]. The body weight of Fat Tailed and Texel bentina sheep which
can be classified as small body weight also affects the body size of the sheep. Body
weight has a close relationship with body length, chest circumference, and shoulder
height [14]. This causes the sheep that have a large body weight will be divided by the
size of the other large body parts as well. In line with Maylinda and Busono [15], the
high level of correlation between the chest circumference and body weight is due to the
chest circumference being directly related to the abdomen and chest which are part of
the carcass.

Linear Measurements (Chest Girth, Body Length and Body Height)
Chest circumference is part of the livestock body measurement that can be used as
a substitute parameter for body weight. Chest circumference has a close relationship
with body weight. The increase in body weight of the sheep is accompanied by an
increase in other body sizes, both bones and muscles, which causes the size of the chest
circumference that grows sideways to increase. The results of the data analysis on the
chest circumference of Fat Tailed and Female Texel sheep are presented in Table 5.

Body height usually has a high correlation value with body weight. Shoulder height
in sheep is related to bone growth in the leg area. Shoulder height also reflects the criteria
of a particular breed. The results of the analysis of the average shoulder height of the
Fat Tailed Sheep and the Female Texel are in Table 6.

Data analysis in the table show that the increase in age in Fat Tailed and Texel sheep
has a very significant effect on body length (P< 0.01) (Table 7). The trend of increasing
body length in the age group < 1 year and 1–2 years can be seen from the notation on
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Table 6. Mean of Body Height in FTS and Texel sheep

Breed Ages n Body height (cm)

Mean ± SD (cm) CV

FTS < 1 years 14 57.53 ± 7.33 12.73%

1–2 years 10 62.91 ± 3.29 4.33%

Texel < 1 years 16 51.03 ± 2.55a 5.00%

1–2 years 23 59.57 ± 4.15a 6.96%

Tabel 7. Mean of Body Length in FTS and texel sheep

Breed Ages n Body Length (cm)

Mean ± SD (cm) CV

FTS < 1 years 14 53.41 ± 4.37a 8.18%

1–2 years 10 60.36 ± 3.29a 5.45%

Texel < 1 years 16 49.28 ± 3.72a 7.55%

1–2 years 23 57.24 ± 4.45 a 7.77%

Different notation in the same column means the result is highly different significantly (P< 0.01).

the average size. The level of body length diversity in Fat Tailed and Texel sheep in the
< 1 year age group was quite high. This diversity indicates that the increase in body
length of Fat Tailed and Texel sheep has a significant increase at the age of < 1 year.
The increase in body length in sheep experiences peak growth at the age of 5–6 months
[16]. The increase in body length of the sheep indicates the growth of the spine.

The average body length of adult Fat Tail sheep in the study when compared with the
average body length of Fat Tailed sheep based on (decision) had met the criteria. While
the body length of the Texel sheep in this study had a short body length compared to the
average body length of the adult Texel Wonosobo sheep from the data. The Texel sheep
in the study were shorter in body length, which could be attributed to genetic influences
from the parents. The Texel sheep in this study were indicated to have genetics that
regulate growth more dominantly than the Thin Tail sheep elders, so the posture of
the Texel sheep is smaller. In addition, the small posture can also be associated with
nutritional factors and hormone performance in female sheep. In ewes that have high
levels of the hormone estrogen, bone growth slows down due to the closed bone growth
plate [13].

4 Conclusions

The qualitatif trait of FTS is similarwith standardCharacteristics of Fat Tailed Sheep (the
Minister of Agriculture No. 2389/Kpts/LB.430/8/2012) and Texel Sheep (the Minister
of Agriculture No. /Kpts/OT.140/6/2011). The quantitative traits for both breeds (JFTS
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and Texel sheep) do not accord to issued by Quantitative Characteristics of Javanese Fat
Tailed Sheep (JFTS) (the Minister of Agriculture No. Kpts/LB.430 /8/2012) and Texel
Sheep (the Minister of Agriculture No. 2915/Kpts/OT.140/6/2011). The head shape of
JFTS is 100% dolicocephalos (long head) and Texel sheep is Dolicocephalic 48.7%
(longhead) and Mesophalic 51.27% (medium head). It could be mean the Texel sheep
in that location is not purebred but it was crossed with Local sheep especially with Thin
Tailed Sheep (the Texel sheep are imported from Wonosobo).
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