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A B S T R A C T

INTRODUCTION

Goats are a type of livestock that can 
provide meet the need for animal protein at an 
affordable price and they are widely available 
(Aliyya et al., 2023). They can be used as a 
source of income through both milk and meat 
production (Setyawan., 2023). According to 
BPS data, Indonesia’s goat population reached 
19,398 million, in 2023 (BPS, 2024) marking 
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This study was conducted to evaluate the genetic potential of male Anglo-Nubian goats 
when crossed with Peranakan Etawa (PE) goats, by examining the phenotypic traits 
of their offspring. The research comprised 20, 18-month-old female F1 crossbred 
goats. The study was conducted in the Tuban, Lamongan, and Gresik regencies using 
purposive sampling. Data on phenotypic and quantitative traits were grouped by age 
and sex, then analyzed for the mean, standard deviation, and coefficient of variation. 
The evaluation of qualitative traits, milk production data, and the reproduction of the 
Anglo-Nubian goat crossbreeding population using the mean, standard deviation, and 
frequency of variation; each variable was calculated using a t-test. The results of the 
Anglo-Nubian goat crossbreeding study showed an average body weight of 57 kg, an 
average of pelvic breadth of 74 cm, an average of leg length of 73 cm, an average thigh 
breath of 75 cm, and an average udder circumference of 29 cm. The dominant color 
ranges from white to black and brown, while the dominant leg color was white and 
black, with a convex, flat, and long-horned head. The milk production and reproductive 
performance of the Anglo-Nubian crossbred goats is superior to that of PE goats. 

as 539 thousand head increased from the 
previous year (BPS, 2022). Goat meat and 
milk offer many benefits. Milk can increase 
growth and help to prevent cardiovascular 
diseases such as atherosclerosis, heart attacks, 
strokes, and coronary heart disease (Anam et 
al., 2022) as well as reducing stunting rates 
in toddlers (Wibowo et al., 2023). Increasing 
goat production and reproduction in Indonesia 
can be achieved through environmental 
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improvements and breeding programmes, such 
as crossbreeding and selection (Nurgiartiningsih, 
2011).

Goat milk production often fluctuates, and 
farmers often face the problem of inadequate 
genetic approach to both production and 
reproduction, which can then impact goat 
production. Production levels can be influenced 
by genetic and environmental factors, such as the 
effectiveness and efficiency are used, including 
tools, land, feed, labour, and technology. 
Therefore, the genetic evaluation of AN goats 
as feeders requires further research, including 
an examination of the performance of livestock 
phenotypic traits, consisting of both qualitative 
and quantitative traits of the offspring.

Smallholder farmers in East Java Province, 
particularly in the regencies of Gresik, 
Lamongan, and Tuban Regencies, still face 
challenges in increasing dairy production. 
Genetic evaluation and improvement are 
necessary to boost production and income. 
However, this method is not widely used, 
particularly on smallholder farms. Therefore, 
it is necessary to determine the performance of 
F1 female offspring from cross between AN and 
local goats (PE) and to inform further selection 
and genetic improvement.

MATERIALS AND METHODS

Research Location and Research Material
The research was conducted in the Tuban, 

Lamongan, and Gresik regencies from July 
11 to 29 July, 2025. The study uses first-
generation (F1) goats, which were produced 

Research methods
This research used two methods: surveys 

Data Analysis
Quantitative trait data in the form of body 

measurements were grouped by age. These data 
were then analyzed to obtain the mean, standard 
deviation, and coefficient of variation.

Qualitative trait data are tabulated, and 
phenotype frequencies are calculated. These are 
calculated using the following formula:

Information: A = One of the qualitative traits 
of Boerka goats, N = total number of Boerka goat 
samples observed
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by crossbreeding 20 local female goats with 
Anglo-Nubian males. These goats were raised 
intensively raised on a diet of concentrate and 
forage feed. 

and direct observations in the field. The sample 
was selected using purposive sampling. The 
sample consisted of a first-generation goat 
resulting from a cross between an 18-month-
old Anglo-Nubian male goat.  The observed 
variables are phenotypic traits (both quantitative 
and qualitative).  According to (Aliyya et al., 
2023), quantitative trait consist of: body weight 
(BW) which measured directly in kg. Chest 
circumference (CC) is measured around the chest 
cavity through the back and behind the shoulder 
joints (The scapula) using the tape measure in 
centimetres. Body length (BL) is measured from 
the shoulder joint of the pelvis (spinous process), 
and is expressed in centimetres.  Shoulder Height 
(SH) is measured perpendicular to the ground 
from the thoracic vertebrae in centimetres. The 
outer circumference of the udder is measured 
around the top in centimetres (Ardiansyah et al., 
2022). Meanwhile, the qualitative characteristics 
observed include the diversity of goat hair 
colours, head shapes, horn shapes, and leg colors 
(evaluated on the four lower legs, up to above the 
nails) (Hutu et al., 2020).

The Anglo-Nubian (AN) dairy goat originates 
from England (Stemmer et al., 2009) and 
produces 2.65 litres, with an annual lactation 
period of 305 days (Supriyati et al., 2017). They 
have been widely used in breeding-programmes 
to increase milk and meat production. Adult 
female AN goats are around 30 cm tall and 
weigh approximately 60-139 kg, while male AN 
goats weigh around 60-175 kg (Rusdiana et al., 
2021). Crossbreeding Anglo-Nubian goats with 
local breeds, such as Java Randu is expected to 
increase the farmers' income of the economic 
value of their heads.
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The evaluation data for the milk production 
of Anglo-Nubian cross goat milk production 
includes the average milk production volume, 
frequency of variation, and lactation length.

Reproductive evaluation data for the of the 
Anglo-Nubian crossbred goats observed included 
the average service per conception, days open, 

Parameters Age (months) Mean SD CV %
Body weight

18

and age at the first mating. The t-test (Sudjana, 
2005) was used to analyze the differences in 
each variable.

RESULTS AND DISCUSSION

Quantitative Traits of the crossbred Anglo-
Nubian Goats

The results of the quantitative trait 
calculations on the body measurements of 
crossbred Anglo-Nubian goats with PE goats are 
presented in Table 1.

A comparison based on the data in Table 1, 
comparison can be seen in Table 3. It is known 
that the body weight of an adult Anglo-Nubian 
goat crossbreed is 57 cm, a value close to the 
standard weight of an adult female Anglo-Nubian 
goat, which is 60 kg (Suyitno, 2023). This 
suggests that F1 crossbreeding has a significant 
impact on body weight. However the average 
body length (BL) of the Anglo-Nubian goat 
crossbreed is 74 cm, which is shorter than the 
standard body length of pure Anglo-Nubian goats 
(81.22 cm) (Bilyaro et al, 2024). 

In this study, the average of chest 
circumference in the Anglo-Nubian goat 
crossbreed is 75 cm, which still far from the 
(Bilyaro et al, 2024) standard of 88.01 cm. 
These differences in body size are partly due to 
variantions in growth rates (Mardhianna et al., 
2015), influenced by genetics and environmental 
factors resulting from maintenance management 
(Hikmawaty et al., 2019). The height in this 
study was 75 cm, which falls within the standard 
range of 70-80 cm reported by (Suyitno, 2023). 
The outer udder circumference was measured 

at 29 cm, which is still far from the standard of  
39.92 cm proven in the study by (Ardiansyah et 
al., 2022). The main cause of this difference are 
genetics and poor management. 

Qualitative Characteristics of Anglo-Nubian 
Goats

Figure 1 presents the results of the 
calculation of the qualitative characteristics of 
the Anglo-Nubian goat cross. 

Hair colour 
Observations of the coat colour patterns of 

crossbred Anglo-Nubian goats revealed white, 
black, and reddish-brown. The white-black 
pattern was derived from the local goat color 
pattern (PE). The black-reddish-brown and white 
pattern was derived from the colour pattern 
of Anglo-Nubian goat (Suyitno, 2023). Figure 
2a shows a graph of coat color diversity. The 
crossbred results show that black, brown, white, 
and a combination of three colours are dominant.

Jurnal Ilmu Peternakan Terapan.  October 2026, 10 (1): 53-60	 Wenny Lahdhunka Nur Aliyya  et al.

Table 1. The average, standard deviation (SD), and coefficient of diversity of Anglo-Nubian crossbred goats with local goats 
(PE) female goats

Note: SD (Standard deviation), CV (Coefficient of variance)

         57 4.11 0.07
Body length 74 1.09 0.03
Chest circumference 73 2.04 0.03
Body height 75 2.75 0.04
Udder circumference 27 3.90 0.14
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Leg Colour
The leg colour diversity pattern consists of 

black and white, white, black and brown, and 
reddish-brown. Anglo-Nubian goats have leg 
colour pattern of black, red, and white (Suyitno, 
2023). Crossbred Anglo-Nubian goats have a leg 
colour pattern dominated by black and white. 
Figure 2(b) illustrates the diversity in leg hair 
colour of crossbred Anglo-Nubian goats.

Head shape 
The head shape of Anglo-Nubian goats 

can vary, ranging from a prominent head to a 

flat head (Hastuti, 2023). The protruding head 
shape is the dominant variation resulting from 
crossbreeding Anglo-Nubian goats with PE goats. 
Figure 2c shows a graph of the resulting head 
shape diversity.

Horn shape
The defining feature of the Anglo-Nubian 

goat is its lack of horns (Suyitno, 2023), whreas 
local goats tipically have horns. Crossbreeding 
Anglo-Nubian goats generally produces offspring 
with long, upward-curving horns. Figure 2d 
shows the diversity of horns.
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Figure 1. Results of the analysis of qualitative characteristics from Anglo-Nubian goat crossbreeding 
with PE goats.
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Table 2. Milk production values ​​

The evaluation of Anglo-Nubian cross goat 
milk production

Based on the results of the calculations and 
analysis of the production of the Anglo-Nubian 
goat crossbreed, a milk production coefficient 
of variation (CV) of >15% indicates moderate 
production, whereas a lactation duration CV of 
<15% indicates low production. A CV value of 
less than 15% indicates good farm management 
(diversity) and that there is no potential for 
genetic improvement. Nugraha et al. (2024), 
stated that a low CV value means maintenance 
management has established a homogeneous 
and good state. 

The reproductive evaluation of Anglo-Nubian 
cross goats 

Based on the analysis of the data presented 
in Table 3, it can be concluded that there is a 

Production performance
Types of goats
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Anglo-Nubian AN crossbreed PE
Age at first mating (days) 391.00 391.75 393.63
Service per conception    1.50    1.28   1.61
Days open (days) 115.54 138.09 189.07
Lambing interval (days) 266.94 327.00 338.71
Note: AN: Anglo-Nubian, PE: Peranakan Etawa

Table 3. The reproductive of Anglo-Nubian goats, Anglo-Nubian crossbred, Peranakan Etawa 

Note: X: Mean, SD: Standard of deviation, CV: Coefficient of variance

and lactation duration of Anglo-Nubian crossbred goats
Parameter Ẋ (%) SD (%) CV (%)

Livestock milk production volume 5.19 0.5 28.17
Lactation period of livestock 5.94 0.5  8.35

difference in milk production between Anglo-
Nubian crossbred goats and PE goats in S/C 
and Age at First Marriage ( T count > T table). 
However, the analysis of the data presented 
below shows no difference in the days oven and 
lambing interval (T count < T table). The average
coefficient of variation of the reproductive data 
of Anglo-Nubian crossbred goats is 19.38%.

Age at first mating 
The average age at  which Anglo-Nubian 

Based on the analysis of the data presented 
in Table 3, it is known that there is a difference 
(T count > T table) between the milk production 
of Anglo-Nubian crossbred goats and PE goats 
in S/C and age at first marriage. In the days 
open and lambing interval, the analysis results 
of the data presented above show no difference 
(T count < T table). The average coefficient of 
variation of the Anglo-Nubian crossbreed goat 
reproductive data is 19.38%.

A moderate value could be caused by 
insufficient additional silage feed, resulting in 
nutritional deficiencies in production, as stated 
by Sitepu et al. (2023). Dairy goat feed needs 
to contain energy, vitamins, water, protein and 
minerals for growth and production, some 
of which can be obtained from silage feed. 
The results of the milk production values and 
lactation duration of Anglo-Nubian  crossbred 
goats are presented in Table 1.

goats first mate is 391.00 days, compared 
to 393.63 days for  PE female. Anglo-Nubian 
crossbred goats attain sexual and physical 
maturaity early. Goats should ideally be mated 
when they reach maturity, i.e., 10-12 months of 
age, with an average weight of 60-70% (Winaya 
et al., 2019).
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Service per conception (S/C)
The average service per conception for 

Anglo-Nubian crossbred goats is lower than 
for PE goats. The breed factor is also estimated 
to be another cause of the lower service 
per conception of Anglo-Nubian crossbred 
goats. According to Robert (1996), one factor 
influencing high or low service per conception is 
the goat's ancestry or breed.

Days open
The average open day for Anglo-Nubian 

crossbred goats at the research site was 110.09 
days longer than for the PE goats (Winaya et 
al., 2019). Longer open days in goats affect the 
lactation period and milk production of goats. 
Open days directly impact the calving interval 
during the current lactation period, which 
ultimately affects milk production throughout 
the goat’s lifetime (Makin et al., 2012).

Lambing interval
The average lambing interval for Anglo-

Nubian goat crosses is shorter than PE goats. 
The longer calving interval also reduces the 
productive period of the goat (El Akbar et al., 
2019). The average lambing interval of Anglo-
Nubian crossbred goats is shorter than of PE 
goats because the days open and the number 
of services per conception are lower in Anglo-
Nubian crossbred goats than in PE goats. This 
is in accordance with the opinion of (Akbari et 
al., 2022), who stated that hat the shorter the 
empty period or the faster the animal becomes 
pregnant again after calving, the shorter the 
calving interval will be.

CONCLUSIONS

Quantitative and qualitative production 
performance traits showed that the Anglo- 
Nubian goat crossbreed was closer to the 
phenotypic traits observed in the Anglo-Nubian 
goat than the PE goat. However, the reproductive 
performance of the crossbreed was not as good 
as that of the pure breed Anglo-Nubian goat.
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