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Production performance of laying hen housing on litter system with different
temperature

Ulupi, N*., R. Afnan & T. Setiawaii

Department of Animal Production and Technology, F. aculty of Animal Science, Bogor
Agricultural University, Bogor, 16680, Indonesia

Abstract

High ambient temperature in the cage system during rearing time of laying hens are causing high
level of stress and low productivity. So the purpose of this study was to evaluate the response of
laying hens with different rearing temperature in the litter system of housing toward the
production performance and egg quality. A number of 36 laying hens with 30 weeks old were

used. They were placed at 2 pers in small closed house (18°C and 30°C). This study used

completely randomized design. Data of production performance was analyzed by t-test, whereas

data of egg quality was analyzed descriptively. Performance of production included henday
production, egg weight, egg mass and feed conversion ratio (FCR) of laying hens that reared in
18°C and 30°C were not significant different. The-18°C of rearing temperature produced income
over feed cost (IOFC) of Rp 376/chicken/day, and it was only Rp 5 higher than 30°C. All of egg
had the same value of Haugh unit (HU), thick and egg shell percentage and there was no broken
or cracked egg. At 18°C rearing temperature, there was no dirty egg, but at 30°C there were
16.67% of dirty eggs. It can be concluded that the negative impact of high environmental
temperature on the rearing of laying hen toward the production performance and eggs quality
(except of dirty eggs) can be overcome by using the litter system of housing.

Keywords : egg quality, income over feed cost, litter system, production performance

*Corresponding author: niken.ulupi@gmail com

Introduction

Badan Pusat Statistik (2014), stated that the needs of people of Indonesia to eggs in 2013 was
1,159,549 tons, and it increased by 5.53% from the previous year. To meet this need, laying

chicken population in 2013 was amounted to 147.2 million chickens, and it increased by 6.17%

from 2012. Therefore the commercial laying hens were one kind of the poultry that very
potential in Indonesia.

Environmental factors which have great impact on the preductivity of the chicken is the
temperature of rearing. The comfortable temperature (thermoneutral zone) for chicken is 20-
24°C (Bell and Weaver, 2002). In this temperature range, chicken is not much to produce body
heat, so the use of energy becomes more efficient. The temperature change will be responded
quickly by chickens.

The environmental temperature in Indonesia, especially during the daytime (30-34°C), is
above the range of comfortable temperatures for chicken. This is a major constraint in rearing of
laying hens. Moreover, the majority of laying hens in Indoonesia were reared in cage system.
These tact make the laying hens more stress. At high temperatures, the chicken release-the-body
ken can increase by up to 200 times/min

heat through panting. Respiratery rate of chic
(Cunningham and Klein, 2007). The impact of it is a decrease in body resistance, production and

677



quality of eggs produced. Even at extreme temperature (> 34°C), can lead to death untill 31.7%
(Mashaly et al., 2004).

Efforts that could be made to suppress the negative effects of high temperature on
productivity of laying hens, among others, is the use housing of litter system with control the
rearing temperature. Therefore, the purpose of this study was to find out the response of laying

hens toward the difference of rearing temperature in the litter system on production performance
and quality of eggs produced.

Materials and methods

Animal Experiments and Rearing

The study was conducted in the Poultry Laboratory, Departement of IPTP, Faculty of Animal
Science, IPB. 36 commercial laying hens from Lohmann strains, 30 weeks old were used. The
small closed house that be equipped temperature controller was used in this study. It consists of 2
pens, each measuring 2 x 2 m?

Each of pen was filled with 18 chickens. Temperature in the first pen was set at 18°C, and
30°C in the second pen. The feed and water were placed in the pen. Every pen was equipped with
light bulb (75 Watt). The feed was commercial feed that contain 14-17% of crude protein, and
2850 keal/kg of metabolizable energy. Feed was given 120 g/chicken/day, but the water was
given ad libitum.

Rearing was carried out for 6 weeks. Every day was done recording of egg production,
then they were weighed. Feed were weighed every week- for calculate FCR. Every weekend, all

of the eggs produced were analyzed their quality (HU, shell thickness, shell weight, shell
integrity and level of dirtiness eggshell).
Data analysis

Data were analyzed with t-test using completely randomized design. The temperature of
rearing (18°C and 30°C) were as treatment and observation data were as response. Statistical

model was used Yjj = p + Pi + g5 (Mattjik and Sumertajaya, 2002). Data on egg quality were
analyzed descriptively.

Results and discussion

Performance of Production

Production performance of laying hens that reared in housing of litter system with
different temperature were presented in Table 1.

Table 1. Henday production, egg weight, egg mass and feed conversion ratio of laying hens for 6
weeks of rearing at different temperature

Performace of production : 18°C 30°C
Henday production (%) 89.20 +10.50 86.10 = 14.00
Egg weight (g/egg) 61.40 + 3.98 T 6338+ 3.14
Egg mass (kg/6 weeks) 4143 + 0.75 4125 £ 0.74
Feed conversion ratio 220 + 0.16 200 = 015
Income over feed cost (Rp/chicken/day)” 376.00 371.00

“INot analyzed statistically

Production performances (henday production, egg weight, egg mass, and FCR) of laying
hens that were reared at temperature of 18°C and 30°C were not statistically different. This is
because in this study using the litter system, so the heat stress due to high temperature (30°C)
still be overcome. This will be very different if the chickens were reared in individual cages. The
chickens will suffer a double stress (from the cage system and high temperature of rearing). This
condition significant reduced the performance of laying hens (Yousev, 1985).

These results were consistertt with the TOFC value that- obtained. Chickens~that-were-
reared at 18°C in the litter system, generating value of IOFC Rp 376/chicken/day, and only Rp
S/chicken/day higher than the chickens were reared at high temperature (30°C).
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Egg Quality

The quality of eggs produced by chickens that were reared in housing of litter system
with different temperature were presented in Table 2.
Table 2. Quality of egg that produced during the 6 weeks at different rearing temperature

_Egg quality 18°C 30°C
Haugh Unit 7420 + 6.62 73.90 £ 8.30
Thick of eggshell (mm) 0.42 = 0.04 042 + 0.04
Weight of eggshell (%) 11.25 & 0.65 11.97 + 0.80
Shell integrity (%) 100.00 = 0.00 100.00 + 0.00
Level of dirtiness eggshell (%) 0.00 £ 0.00 16.67+ 0.40

Haugh Unit value is reflecting the level of egg white thickness. The higher of the rearing
temperature caused the egg whites produced more dilute, and the quality is declining. The
chickens that were reared at 18°C, generate eggs with the value of HU slightly higher than at
30°C, but based on the USDA (1964), the quality of them is the same, AA (HU > 72).

All of egg that were produced (at 18°C and 30°C), have ideal eggshell thickness (> 0.33
mm). The percentage of eggshell weight that produced were also in the normal range, namely
11% (Stadelman dan Cotterill, 1995).

Although all chickens were reared in litter system, but the egg of cracked or broken was
not found. At 18°C was also not found the dirty eggs, but at 30°C was found as much as 16.67%.
This is due to the rearing at high temperature (30°C), the metabolic interference was occurs,

which in turn produces the excreta that more dilute (Daghir, 2008), and cause the percentage of
the dirty eggs increased.

Conclusion

Rearing of laying hens in litter system with different temperatures (18°C and 30°C) resulted in
the production performances, value of income over feed cost, and eggs quality were almost the

same. At 18°C temperature rearing, was not found the dirty eggs but there was as much as
16.67% at 30°C.
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