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Abstract—Broiler health could be impacted because litter
is  medium for microorganism growth, including
gastrointestinal pathogens. This paper described the Calcium
Silicate (CaSi) powder application on broiler litter and their
impact to the composting process. The Data showed that CaSi
powder absorbed water from broiler litter and maintained
litter pH around 7. Furthermore, composts made from
manure that were used CaSi powder have more dry and low
C/N ratio than manure that were not applied with CaSi
powder. According to these data, the application of CaSi in
broiler litter was useful for reducing moisture in broiler litter
so that it disturbed microorganism to grow in litter and haven
a positive impact on waste cage management.
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I. INTRODUCTION

Poultry industry is the largest livestock industry in
Indonesia. The average number of national poultry
population increased by 2.97% per year for broiler
(Dirjennakkeswan Kementan, 2017). Largest population of
broiler can be found in West Java, East Java and Central
Java. Meanwhile, the large increasing production ofnatice
chicken can be found in Central Java, East Java and West
java (Muliany, 2016).

Litter has impact on animal's health. Litter can be good
habitat for microbes growth, included pathogens that can be
infected livestock. Various chicken gastrointestinal
pathogens can be survived on litter. Litter can absorb
several compounds, or gasses even though outside of the
chickenhouse or stall. Various votalite gasses, such as
ammonia, acrolein, methylamine, acetic acid, acetaldehyde
and formaldehyde, will be released to environment, and can
be impact to animal health when they will be inhaled.
(Skora et al., 2016). Amonia that trapped in litter and if
inhaled by chicken will be caused irritation of respiratory
tract mucosa (David et al., 2015; Maliselo and Nkonde,
2015). Irritated mucosa will stimulate stress and cause
respiratory tract infection.

Chicken manure can be composted become fertilizer
that can improve soil fertility and provide so many organic
matter components. Chicken manure contain higher plant
nutrients than the other livestock animal (Nuraini et al.
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2016). More complete nutrients and other growth factors in
manure can be provided higher than chemical fertilizers
(inorganic). Chicken manure utilization as fertilizer will be
improved envinromental quality because they can improve
aeration, water retention, increase activity of various
microbes in the soil, increase in available phosphor (P)
content and decrease P soil retention. Manure utilization
will be available to low-cost agriculture practicing in plant
nutrients requirements (Nuraini et al., 2016).

Calcium Silicate (5Ca0.6Si0,.5H,0) has many
functions for material industry such as good sealing
correlated to expansion, and the ability to set in the presence
of fluids, bioactivity to release of ions acting as epigenetic
signals and good biological properties (Gandolfi et al.,
2014). Calcium Silicate (CaSi) predicted can absord
moisture and control pH in litter. Beside that, CaSi can
improve quality of compost.

Il. MATERIALS AND METHODS

A. Experiment preperation

The broiler experiment was started from December
2018-February 2019. Experiment for broiler are conducting
at Field Laboratory of Vocational School, IPB University.
The materials used were two hundreds seventy broilers
Cobb CP 707 strain Day-Old Chicken (DOC), commercial
feed for broiler, CaSi hard powdery granule, drinking water,
supporting material; sugar, chicken vitamins, vaccine.

B. Experimental lay-out

The DOC was divided into three treatment groups, each
of which treated 90 DOC with three replicating groups,
each containing 30 DOC. Treatment Group A was the
Control Group with the ground floor and rice husk layer.
Group B was the group whose floor was original floor, rice
husk and 0.5 cm thickness of CaSi powder (CaSi will be
poured on the floor evenly). Group C was the group whose
floor was original floor and rice husk mixed to mixed with 5
kg CaSi powder per 10 kg of rice husk (mixed evenly).
Broiler cage litter were replaced and changed weekly.
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C. Composting process

At the end of the trial, all manure from each treatment
was collected to produce compost. About 1 liter of EM4
reagent were added and mixed to each manure group. After
that, pile of manure were stored in dry place and every
week pile of manure were stired. During process, pile of
manure were kept in 1.5 meter and temperature in 40°-
60°C. Compost harvest was 14 days.

D. Sample collection and laboratory analysis

Every week litter sample were collected 200 g each
treatment group. Litter sample were process to analysis of
pH value and moisture at Livestock Nutrition Laboratory,
Faculty of Animal Husbandry, IPB University. Fresh
manure were collected 200 g before composting process
and composting manure were colected 200 g. Manure
sample were process to analysis of C/N ratio at Soil
Laboratory, Faculty of Agriculture, IPB University.

E. Statistical analysis

Data collected from this study were analyzed using
analysis of variance (ANOVA) and Duncan Multiple Range
Test (DMRT).

Ill. RESULTS

A. Litter pH value and moisture

Tabel I present litter pH value from 14-days until 28-
days. At 21-days and 28-days, ph value were significantly
different (P<0.05). Group B were significantly different
between the other two groups at 21-days and Group C were
significantly different between the other two groups at 28-
days. Based on this, ph value of Group B and C were
higher than Group A.
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B. Manure composting

Tabel Il present ratio C/N from fresh manure and
composting manure were significantly different (P<0.05).
Based on this, there were ratio C/N decreasing from fresh
manure to composting manure during 14 days. Group B and
C were significantly different and showed more ratio C/N
decreasing from fresh manure to composting manure than
Group A. Group B were showed higest ratio C/N decreasing
than the other group.

TABLE III. RATI0 C/N FROM FRESH MANURE AND COMPOSTING
MANURE
Treatment Ratio C/N
Group Fresh manure Composting manure
A 28.66+0.73? 21.46+0.49°
B 38.69+2.81° 23.42+1.13°
C 36.62+1.66° 24.49+0.88°

TABLE I.  LITTER PH VALUE COLLECTED FROM BRIOLER CAGES
Treatment pH Value
Group 14-days 21-days 28-days
A 6.4+0.21 6.5+0.26* 6.7+0.06°
B 6.3+0,10 7.330.10° 6.8+0.25°
C 6.2+0.12 6.3+0.06% 7.3+0.06°

Remark: *In the same column with a different superscript means differ significantly (P<0.05); ** In
the same column not superscript means there not differ significantly

Tabel 11 present litter moisture value were significantly
different (P<0.05). Group B had highest litter moisture and
Group C had litter lowest moisture than the other two
groups. At 21-days, Group B had highest litter moisture
during trial (23.09+0.47 %). At 14-days, Group A had
lowest litter moisture during trial (13.44+0.14 %)

TABLE 1. LITTER MOISTURE COLLECTED FROM BRIOLER CAGES
Treatment Moisture (%)
Group 14-days 21-days 28-days
A 13.44+0.14° 13.49+0.03° 16.68+0.09°
B 22.86+0.43° 23.09+0.47° 21.84+0.45°
C 14.55+0.16° 15.99+1.39°¢ 19.35+1.50°

Remark: *In the same column with a different superscript means differ significantly (P<0.05)

Remark: *In the same column with a different superscript means differ significantly (P<0.05)

IV. DISCUSSION

Based Tabel | CaSi in litter affected the litter pH value.
Based on Tabel | known CaSi powder and rice husk made
pH value litter around 6.3-7.3. Garcés et al (2013) litter
material like sand (CaSi powder) had pH value is 7.3 and risk
husk had pH value is 6.5. Increasing of pH value to Group
A because CaSi is alkaline (pH value 10-11) (Gandolfi et
al., 2014).

Based Tabel Il CaSi in litter affected litter moisture.
CaSi absorbed the water from cage environment inside the
litter because CaSi particels had porosity 60-70%. Because
of that, litter moisture of Group B and C were higher than
Group A. Increasing litter moisture would affect to reducing
moisture in cage environment.

Based Table Il all composting manure weren’t fit C/N
ratio of Indonesia Standard (10-20) (BSN, 2004). C/N ratio
decereasing from fresh manure to composting manure in
broiler is significantly difference. C/N ratio decreasing in
Treatment Group B dan C broiler is more than Treatment
Group A because C/N ratio around 35 would occured
maximum decomposition for broiler litter (Keener et al.,
2014).
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