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Abstract. Duck is one of the commodities that contribute to the national livestock production and Central Java
is home to the fourth biggest duck population after West Java, South Sulawesi and East Java. The 2019 egg
production in Central Java was 36.174 tons or 11.3% of the total egg production nationwide. Accordingly, it is
important to investigate the effect of environmental factor, total number and age of ducks on egg production
in Central Java. Specifically, this study aimed to observe the effect of region on egg production and feed
conversion ratio (FCR) and the total livestock (chicken), age (month), stocking density (ducks/mz), internal
housing temperature (°C), and humidity (%) on Hen day production/HDP. A survey engaging purposive random
sampling was conducted on the population of duck farming in Central Java especially Tegal, Pemalang and
Brebes districts. The data were subjected to General Linear Model (GLM) and a regression-correlation analysis
using an SPSS program. The result showed that region significantly affected hen day production (HDP) but did
not affect FCR. Housing temperature affected HDP by 14.9% and the higher the temperature, the lower the
HDP. Duck age affected HDP by 11.7%, and the older the ducks the lower the egg production. Duck population,
stocking density and humidity did not significantly affect egg production. Conclusively, duck egg production
(HDP) is significantly affected by temperature inside the housing and the duck age.

Keywords: duck farming, hen day production, FCR, environment factor

Abstrak. Itik merupakan salah satu komoditas yang memberikan kontribusi pada produksi hasil ternak nasional
dan provinsi Jawa Tengah merupakan wilayah dengan populasi itik terbesar keempat setelah Jawa Barat,
Sulawesi selatan dan Jawa Timur. Produksi telur itik di Jawa Tengah pada tahun 2019 sebesar 36.174 ton atau
11,3% dari total produksi telur nasional, oleh karena itu penting dilakukan penelitian yang mengkaji pengaruh
faktor lingkungan, jumlah dan umur itik terhadap produksi telur di wilayah Jawa Tengah. Penelitian ini
bertujuan untuk mengetahui pengaruh wilayah terhadap produksi telur dan rasio konversi pakan (FCR) serta
untuk mengetahui pengaruh jumlah ternak (ekor), umur ternak (bulan), kepadatan kandang (ekor/mz), suhu
(°C) dan kelembaban (%) dalam kandang terhadap produksi telur harian (Hen day production). Penelitian
dilakukan menggunakan metode survey dengan pengambilan sampel secara purposive random sampling.
Sasaran penelitian adalah populasi pada peternakan itik di Jawa Tengah, wilayah kabupaten Tegal, Pemalang
dan Brebes. Analisis data menggunakan General Linier Model (GML) dan analisis regresi—korelasi. Analisis data
dilakukan dengan program SPSS. Hasil penelitian menunjukkan bahwa wilayah berpengaruh nyata terhadap
produksi telur harian, sedangkan wilayah tidak berpengaruh terhadap FCR. Hasil penelitian menunjukkan
bahwa faktor lingkungan suhu berpngaruh terhadap HDP sebesar 14,9%, semakin tinggi suhu kadang semakin
rendah HDP nya. Umur itik berpengaruh terhadap HDP sebesar 11,7%, semakin tua umur itik produksi telur
semakin menurun. Jumlah itik, kepadatan dan kelembaban kandang berpengaruh tidak nyata terhadap
produksi telur. Kesimpulan penelitian adalah Produksi telur itik (HDP) sangat dipengaruhi oleh suhu di dalam
kandang dan umur itik.

Kata Kunci: peternakan itik, produksi telur, FCR, faktor lingkungan

Introduction Indonesia is the third biggest worldwide only

Indonesia is a country famous for its high  after China and Vietnam (Ismoyowati and
Sumarmono, 2019). The 2019 duck population
in Indonesia increased by 8.099% from 2018
(Directorate General of Livestock and Animal
Health Services, 2019).

Native duck in Indonesia is the Indian runner

biodiversity, including ducks. Ducks have been
known for centuries as a commodity among
Indonesian community, farmed as an income
source which provides job opportunities as well
as a source of protein for its highly nutritious

eges and meat. The duck population in species notable for its eggs and various
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of ducks in

Indonesia are named according to the place of

productivity. Different types
development, such as Tegal duck, Magelang
duck, Mojosari duck and Alabio duck. Duck
population is concentrated in Java island and
other western part (Ismoyowati and Purwantini,
2013). Central Java is one of the biggest
South
Sulawesi, and East Java. Central Java recorded
5,340,932 ducks or 10.28 % of the total
population, and the egg production
36.174 ton/year
Livestock and Animal Health Services, 2019).

producers of egg after West Java,

reach

(Directorate General of
Ducks in Central Java are dominated by
types, duck and

Magelang duck. The main purpose of Tegal duck

several including Tegal
farming in Central Java is to produce eggs, from
small to large scale. The production and quality
of duck eggs are affected by the farmers’
management system (Directorate General of
Livestock and Animal Health Services, 2019), as
well as genetic factors. The other contributing
factors to egg production include genetic
selection and different strains of the livestock
(Subiharta et al., 2013).

Egg production is managed genetically by
default, but it
environmental factors

could be modified by

such as livestock
population (bird), livestock age (month), feed
intake (g/bird/day), stocking density (bird/m?),
in-housing temperature (°C), humidity (%),
vaccination and nutrition (Ratriyanto et al.,,
2019). The housing is one main factor to duck
egg A high

temperature, humidity, stocking density and

production. housing  with
obstructed ventilation may cause a high
ammonia level inside the cage which prevents
duck from optimum production (Talukder et al.,
2010).

Ambient temperature affects the body
condition of livestock. A comfortable duck
would have an optimum and good production.
It is closely related to the temperature and
climate of the farming place. Meanwhile, the
temperature of Central Java ranges from 20.7° C
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to 37° C. Therefore, it is important to evaluate
the effect of environmental factors and the
characteristics of duck farming in Central Java
on egg production. The objective of the present
the effect of
environmental factors, which include stocking
density  (bird/m?), (°C)
humidity (%) inside the house, as well as the

study is to investigate

temperature and

duck population and age on duck egg

production (Hen day production).

MATERIALS AND METHODS

This study conducted a survey with a
purposive random sampling to duck farming in
Central Java. The coverage regions for samples
included Tegal, Pemalang and Brebes — three
most populated cities/districts in Central
Java.The primary data source was obtained
from a direct observation in duck farming as

well as questionnaire and interview with the

farmers.
This  study targeted several duck
farming/breeder farmer groups in these

regions. In Tegal were duck farming groups
Barat’ ‘Satelit
Sejahtera’ (39 farmers). In Pemalang district

‘Kemiri (26 farmers) and
were ‘Bulusari’ (23 farmers) and Klareyan (15
farmers), while in Brebes district were ‘Maju
Jaya’ (22 farmers) and ‘Sumber Pangan’ (26
farmers). From each district, 40 duck farms
were selected as the samples using a purposive
random sampling with two criteria: minimum
and 8-12 months
production period, so the total samples were
120 duck The

conducted for two months.

100 bird population

farms. observation was
The data were subjected to analysis of

variance based on General Linear Model (GML)

and a regression-correlation analysis. The
measured variables were egg production (hen
day production), FCR, duck age, duck

population, stocking density, housing humidity,
and housing temperature. Data analysis was run
with SPSS program.
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Results and Discussion
The effect of region on Egg production and
Feed Conversion Rate

Duck is a commodity of protein source from
its meat or eggs. Ducks are widespread in
Indonesia regions, including Central Java.
Regions with the highest duck egg production in
Central Java may include Tegal, Pemalang and
Brebes. The farming region could affect egg
production and feed conversion rate (FCR) of
the livestock (Table 1). Table 1 shows the effect
of region on duck egg production and FCR in
Central Java.

The analysis of variance showed that region
significantly  (P<0.05) affected
production (Table 1). Pemalang had the highest
HDP as opposed to Brebes and Tegal. The

higher egg production could be attributed to a

hen day

proper environmental condition. Jones and
Dawkines (2010) stated that heat would trigger
the animals to drink more, which may prevent
an optimum absorption of nutrition intake;
consequently, the egg production decreases.
The higher cage temperature in Pemalang
region than Brebes and Tegal may have caused
this issue. Widiyaningrum et al. (2016) stated
that duck productivity in each region is different
because of some factors, such as climate,
temperature, humidity, management system,
feed content and genetic factor of the livestock.
Also, Ismoyowati et al. (2018) mentioned that
cage temperature above 30°C may trigger heat
stress, which directly impacts the egg
production. Daghir (2009) stated that offering
feed with
(particularly methionine and lysine) during heat

low protein and amino acid

stress would result in a better productivity than
that with high protein diet.

Egg production is a process of synthesizing
protein and other nutrition, which accumulate
as an egg in the livestock body. Therefore, feed
protein is significant to determine the sufficient
protein intake. The ambient temperature and
energy content in the feed would affect the
feed intake (Ismoyowati et al., 2018). Different
egg production in each region is potentially due
to low absorption of nutrition feed because the
body temperature increases. Lin et al. (2006)
stated that half of protein synthesis is used to
duck
production declines. High-protein feed offered

eliminate body heat; as a result,
to ducks in a region with high-heat temperature
could reduce protein synthesis and increase
nitrogen level in the manure. A study by Baruwa
et al. (2018) reported that an increasing egg
productivity of native ducks in Nigeria was
attributed to
socioeconomic factors of the farmers. The egg

farming management and
production of native ducks in Indonesia is
relatively similar to Khaki Campbell ducks
(71.15%) and native India ducks (57.81%) (Giri
et al., 2014).

The result (Table 1) shows that the duck
farming region did not significantly (P>0.05)
affect feed conversion rate (FCR) (P>0.05). FCR
is similar across the regions of study. Zhang et
al. (2020) stated that FCR value in duck egg
farmers was 2.7 to 3.3. The present study
reported a non-significant difference in FCR
across regions because the three regions have a
relatively similar elevation.

Table 1. The mean of duck egg production and feed conversion ratio in Tegal, Pemalang and Brebe

Variables Area
Tegal Pemalang Brebes
Egg production (%) 62.12 +7.79" 72.02 + 6.53° 64.84 + 14.16°
Feed conversion ratio 3.52+0.54 3.61+0.71 3.65+0.64

Note: Values bearing different superscript within rows show significant differences (P<0.05)
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Qurniawan et al. (2016) reported that FCR is
affected by the elevation, and the higher the
region, the bigger the FCR. Meanwhile, Basso et
al. (2012) indicated that FCR of laying ducks
aged 40-48 weeks was 4,1. Widianto et al.
(2015) stated that the FCR is one of the
parameters feed quality offered to the livestock
to fulfill nutrition demand.

FCR of ducks in Central Java in this study is
relatively high (3.52 to 3.65). One study by
Ketaren and Prasetyo (2002°°) reported that
FCR of layer ducks in Indonesia is relatively high,
around 3.2 to 5. It indicates that the feed
quality offered by several farmers in Central
Java is still low. Also, Rohimah et al. (2017)
showed that the lower the FCR, the better the
feed absorption in the livestock body. Thiele
and Alletru (2017) stated that FCR can be used
as a growth parameter. Daily feed intake is
employed to increase body weight gain and egg
production. High FCR in layer ducks may be due
to several factors, including genetic factor, feed
content and leftover feed.

The correlation between duck population,
duck egg, as well as environmental factors and
Hen Day Production

Duck farming productivity is affected by the
duck population, environmental factor and
genetic factor. Some environmental factors
investigated in the present study included
housing temperature, housing density and
housing humidity, while the duck condition
observed was the population and age. The
result of regression-correlation showed that
duck population, stocking density and housing
humidity did

production (Figure 1). The duck population in a

not significantly affect egg
farm does not respond significantly because egg
production is calculated based on the total
number of hens (production period) in each
farm. Hen Day Production (HDP) is formulated
to tell the total eggs produced by a group of
livestock at a particular age (Hastuti et al.,

2018). The present study demonstrated that
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the highest HDP value is in Pemalang region
(72.02%), followed by Brebes (64.84 %) and
Tegal (62.11%). However, Manurung et al.
(2019) reported HDP of Tegal ducks under 50%.
It indicates that the present study used ducks at
productive age for laying eggs, hence the HDP
above 50%. Additionally, previous findings by
Samsudin et al. (2016) reported HDP around 60-
78%.

2500 100.00
5l X
3 2000 80.00 ¢
Y] e}
S 1500 6000 3
o 3
S 1000 4000 S
9 ®
£ 500 Hm H ‘ ‘ 2000 ¢
=] Q
T —
1 7 1319253137434955
mmmm Number of ducks (bird) — e HDP (%)

Figure 1. The graph of the number of ducks and hen
day production

Housing density is a contributing factor to
productivity. An overly populated housing
would trigger stress in the livestock and result
in economic loss to farmers, but a severely low
populated housing would affect the efficiency
of housing utilization. The result of regression-
correlation analysis shows that stocking density
did not significantly affect egg production
(Figure 2). The contributing factor to this is the
ideal duck cage density in Tegal, Pemalang and
Brebes (0.4-0.6 m?/ bird) which is within a
comfortable range for ducks in production
Bai et al. (2020) reported that the
house with a 5 bird/m? stocking density is

period.

efficient for both maintenance and production.
It also reflects low density in three regions of
study. Furthermore, Li (2018)
that the stocking density
significantly affected livestock production and

et al

demonstrated

welfare. A much lower density would result in
better product quality and management, but it
also affects the economic lost because of the
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inefficient housing utilization. Wang et al.
(2015) reported that an extremely high density
could improve more production, but decrease
and health of the
livestock, as well as bad maintenance. Subagja
et al. (2017) stated that a tight house would

increase total

performance, quality,

carbon dioxide and reduce
oxygen in the housing; as a result, the livestock
growth is slowing down, egg production is low
and mortality is increasing because the ducks

become vulnerable to diseases.
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Figure 2. The Graph of stocking density and hen day
production

The result of regression-correlation analysis
demonstrates that housing humidity did not
significantly affect egg production (Figure 3)
where the average cage humidity in Tegal,
Brebes and Pemalang is 65.36%, 60.57%, and
62.61%,
humidity in Tegal is potentially due to the close

respectively. The higher housing
distance between the house and brackish water
ponds, which makes the housing constantly
wet. A study by Shoimah et al. (2019) reported
a duck housing humidity by 50-70 %.
Meanwhile, Bai et al. (2020) argued that a high
housing humidity would increase ammonia
levels in the house which results in distress
among livestock and reduced productivity.

The result of regression-correlation analysis
shows that temperature affects egg production
with the determination coefficient value
R’=0.149, correlation value of -0.386 and
regression equation Y=121.78-2.125X (Figure 4).
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It demonstrates that the higher the ambient
temperature inside the housing, the lower the
hen day egg production. Temperature is a
factor affecting livestock productivity.
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Figure 3. The graph of the average housing humidity
and hen day production

The result shows that the ambient
temperature in Tegal and Brebes is relatively
higher than that in Pemalang (27.5°C and 27.4°C
versus 23.4°C); therefore, duck egg production
is higher in Pemalang than the other regions. El
(2009) suggests that the
comfortable range of temperature for poultry is
18°C to 25°C, while for native duck is 23°C to
25°C. It demonstrates that the

temperature of cages in Tegal and Brebes has

Badry et al

average

exceeded the comfort threshold. Widiawati et
al. (2016) argued that ambient temperature
above 25°C could increase energy demand in
livestock; consequently, livestock production is
not maximized. Toth et al. (2015) maintains
that temperature is an important contributing
A high
temperature inside the cave would result in a

factor in livestock production.
low feed intake because the livestock would
drink more to reduce heat stress, so they do not
get sufficient nutrition intake and it disturbs
productivity. Also, Ying et al. (2019) reported
that high housing temperature would increase
corticosterone level in the livestock’s excreta,
which then affects the increasing humidity and

lowers livestock productivity due to heat stress.
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Figure 4. The effect of in-cage temperature on hen

2

day production

The
livestock age across regions, but the ducks used
in this research are 8-16 months old. The
average livestock age in Pemalang, Brebes and
Tegal were 12.65 + 1.8, 11.75 + 2.24 and 11.60
+

present study observed different

2.91 months, respectively. The result of
regression-correlation analysis demonstrates
that duck age affects egg production with the
determination coefficient value R>=0.117 with a
regression value of -0,342 and regression
equation Y=84.92-1.55X which
indicates that the older the ducks, the lower the
egg production. Ariviani et al. (2019) stated that

(Figure 5),

the initial laying age in ducks is between 20 to
43 weeks. Therefore, the ducks utilized in this
study are within the range of peak production.
Age is one of the determining factors of
ducks
productivity because the

livestock productivity. Older would

experience lower
reproductive organs are no longer producing
maximally. Similarly, under-age would affect
egg quality (smaller egg size). Subagja et al.
(2017) mentioned that the higher the livestock
age, the lower the egg production. In duck life
cycle, after the first production phase (12
months), ducks would undergo molting (1
month), and back to the second production

phase with a lower production than the first
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phase. Subiharta et al. (2013) suggests that the
initial laying age significantly affects the egg size
and production time; the younger the laying
ducks, the shorter the egg production phase.
The highest HDP value in Pemalang region is
potentially due to older ducks in Pemalang than
the other regions. Fouad (2016) stated that the
factors affecting different HDP values are age,
strain, research time, and feed offered.
Meanwhile, Dahiya et al. (2016) reported that
the contributing factors to livestock production
are sexual maturity, livestock originality,
livestock age, body weight, molting, as well as
environmental factors, such as temperature,

lighting, feed and feeding.
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Figure 5. The effect of duck age on egg production

Conclusions

Pemalang is the most suitable region for
layer duck farming as opposed to Tegal and
Brebes, as indicated from the highest hen day
production. The three regions of duck farming
in Central Java demonstrated relatively similar
The
factors to egg production are the ambient

FCR values. important environmental

temperature, while duck age is an internal
factor affecting egg production.
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