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ABSTRACT

The right proportion of carbon in high N organic matter source in composting
process will result good decomposition process. In this study, rabbit manure was
composted with different portion of sawdust, and then the chemical properties were
evaluated. The compost then applied to determine the growth response of dwarf
elephant grass (Pennisetum purpureum cv. Mott) in terms of plant height, number of
leaves, root and shoot dry matter, shoot and shoot ratio, and N content in shoot. The
results showed that compost consisted of rabbit manure + sawdust with the ratio of 3:1
and 1:1 had good chemical properties (pH around 7.56 - 7.94, C/N ratio 17 — 19, C-
organic 19 — 24%, Nitrogen 0.84 — 1.31%, Phosphor 0.43 — 0.82%, and Potassium 0.27
— 0.37%) as well as sole rabbit manure compost. Applying compost to Mott grass
resulted a good growth response which reflected in plant height (78.29 - 83.46
cm/plant), leaves number (53.50 - 57.92 blades), shoot dry matter (39.69 — 54.56 g
DM/plant), root dry matter (16.50 — 18.16 g DM/plant), shoot : root ratios (2.52 - 3.20),
and shoot N content (37.14 - 48.55 g DM/plant). The study concluded that compost
rabbit manure + sawdust with ratio of 3:1 resulted the same growth response with sole
rabbit manure compost.
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Introduction

Compost is the result of the natural
process of recycling organic matter, such as
animal manure, sludge, agricultural waste, energy
crops into valuable biofertilizer that would reduce
its environmental impact (Barik, 2019; Li-li et al.,
2013) and it contributes in maintaining or
improving soil fertility both chemical and physical
(Hubbe et al., 2010; Bianchi et al., 2015; Barik,
2019).Animal manure which potential to be used
as compost material one of which is rabbit
manure. Rabbit is a promising animal to breed in
Indonesia and some tropical countries nowadays,
since rabbit has been raised for fancy pet and
meat producer and it also contributes in improving
the nutrition and the economy of smallholder
families (Wina et al., 2009; Luyen and Preston,
2012). As a prolific animal, rabbit is able to give
birth a large litter with 4 — 7 kits of a single litter
size (llés, 2018; Belabbas et al., 2021) and allow a
female to deliver up to 40 kit a year. One adult
rabbit produces 100-120 g manure a day. This
might become an environmental contaminant due
to bulky material and gas emission if not handled
properly (Estellés et al., 2014).

Rabbit manure contain high N compared to
others animal manure (Li-li et al., 2013; Adi et al.,

2020). Therefore, it is needed additional carbon
sources to adjust initial C/N ratio for the normal
composting process (Hao et al., 2004; Belete and
Ayza, 2015). Formulation of the balanced mixture
in composting by-product will activate the
metabolism of thermophilic bacteria and obtain
high quality of soil composted amendment
(Bianchi et al., 2015). Mixing sawdust with the
right proportion of nitrogen-rich agro-waste during
composting process will produce a good soil
conditioner (Oluchukwu et al., 2018). The other
study reported that additional sawdust in the form
of ash with help of microorganisms produces a
compost mixture of chicken manure with rice
straw which is rich in potassium (Ubaidillah et al.,
2018).

Microorganism plays an important role in
decomposition process. Various microorganisms
that can be present in composting process, such
as fungi, bacteria, yeast and actinomycetes
(Hubbe et al., 2010). The principal organisms in
effective microorganism (EM) are usually five viz.
photosynthetic bacteria, lactic acid bacteria,
yeasts, actinomycetes and fermenting fungi (Joshi
et al.,, 2019). EM may improve or accelerate the
composting process and improved the compost
product (Ab Muttalib et al., 2016).

The resultant compost can be used for
planting crops or forages to increase their
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productivity. Compost can be an excellent source
of nitrogen, organic matter, and other types of
nutrients (Belete and Ayza, 2015) for plant growth
such as Pennisetum purpureum cv. Mott (dwarf
elephant grass). Application of sole cattle manure
compost or in combination with urea and SP at
rates indicated the potential in improving yield and
quality of P. purpureum (Katuromunda et al.,
2011). Thus, this study conducted to determine
the response of Mott grass growth toward different
portion of sawdust in rabbit manure compost.

Materials and Methods

Materials and experimental procedures

A study has been carried out in a
greenhouse at Crops and Forages Laboratory, the
Faculty of Animal Science, University of Jambi,
Indonesia. Rabbit manure as the main compost
material are taken from Jambi’s rabbit community.
It was obtained from local rabbit species at 6 — 12
months age. The sawdust is derived from Medang
Putih (Litsea spp) wood waste. Compost making
started with mixing the rabbit manure and sawdust
based on the proportion according to the
treatments, and then added with 1% (w/w) of
effective microorganisms-4 (EM-4) and molasses
to accelerate decomposition process. The
compost was harvested at 21 days. Then, the

samples were taken for chemical properties
analyses.
Compost application for growing P.

purpureum cv. Mott (Mott grass) as the treatments
were conducted by using 8 kg (w/w) ultisol soils
(soil analyses in Table 1) placed in polybags. The
planting material used were stem which cut at 20
cm length (contained 11 nodes) from 1 year old of
Mott grass. CaMg (COgz), was added and mixed
into soils before planting to increase the pH of the
soils. The compost dosage was 20 t/ ha (80
g/polybag); calculated based on soils weight). Due
to the characteristic of Ultisol soils that are easily
compacted with continuous watering, in the middle
of the polybag placed perforated PVC pipe to flow
the water during watering the plant. The plant was
harvested at 8 weeks. The plants were divided
into shoot and roots, then dried in an oven at 60°C
for 48 hours. Samples were taken 1 g for dry

matter analyses at 105°C. Shoot sample was also
taken for N content analyses (Kjeldahl Method).

Experimental design

The experiment was arranged in
completely randomized design with 3 treatments
and 6 replications. There were 2 polybags for
each unit of experiment, , therefore the overall
experiment units were 36 units. The treatment
was C1= rabbit manure (100%), C2= 75% rabbit
manure + 25% sawdust (3:1) and C3= 50% rabbit
manure + 50% sawdust (1:1).

Data analyses

The data for Mott grass growth response
was analysed with ANOVA program of the SPSS
with a significance level of 5%. The difference
between mean tested with Duncan Multiple Range
Test. Data for soil chemical properties was done
in descriptive.

Results and Discussion

Chemical properties of compost

Additional carbon source of sawdust in
rabbit manure compost lowering pH, C-organic,
nitrogen, phosphorous and potassium content,
however increase C/N ratio of resultant compost
(Table 2). Physical and chemical properties of
compost are considerably influenced by additional
different bulking material like sawdust, straw, dry
horse ordure (Li-li et al., 2013) Lowering pH in
compost rabbit manure + sawdust with ratio of 3:1
and 1:1 compared to 100% rabbit manure as the
effect of additional carbon source. The pH
gradually increased at the 15" day because of the
presence of NHs formed during mineralization of
the organic materials (Li-li et al., 2013; Oluchukwu
et al., 2018). pH values of matured compost from
bovine, swine, and poultry manure combined with
untreated sawdust in a range of 6.5 to 8.2
(Strapazzon et al., 2021).

The final C/N ratio was less than 25 and
this was an indication of maturity of compost
(Hwang et al., 2020). The increase sawdust ratio
resulted an in increasing C/N ratio of compost due
to organisms that drive the compost work harder
in breaking down the compost material due to

Table 1. Ultisol soil analyses

PH (1:1) Available P. HCI 25 % N Ca Mg K Cation Exchange
H,O P (ppm) (ppm) (%) (Me/100g) Capacity (Me/100g)
4.80 3.5 34.6 0.08 0.39 0.24 0.10 4.90

Results of the Faculty of Agriculture Laboratory analyses.

Table 2. Chemical properties of compost

Treatments
Parameters Rabbit manure Rabbit manure + Sawdust (3:1) Rabbit Manure + Sawdust
(100 %) (1:1)
pH 8.19 7.94 7.56
C/N 16 17 19
C-Organic (%) 22.50 24.77 19.48
Nitrogen (%) 1.53 1.31 0.84
Phosphorous (%) 1.02 0.82 0.43
Potassium (%) 0.51 0.37 0.27

Results of Laboratory of Faculty of Agriculture, University of Jambi analyses.
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lower of nitrogen content (Oluchukwu et al., 2018).
Sawdust as a bulking agent in chicken manure
compost increased total carbon concentration
slightly (Hwang et al., 2020). The difference in
total carbon reductions reflects the characteristics
of the bedding materials-wood chip bedded
manure and fresh straw bedded manure (Hao et
al., 2004). The decrease percentage of organic
carbon in a range of 33-44% (El-Haggar, 2007).

Nitrogen, phosphorous and potassium
content tended to decrease with the increasing
proportion of sawdust in rabbit manure compost.
Sawdust contains 44% organic matter, 38.5% total
carbon, 0.38% nitrogen, 17.9% ash, with pH 5.9,
C/N 101. and 45% of moisture content
(Oluchukwu et al., 2018). Sawdust used along
with the selected waste as a volume agent
positively affect the decomposition rate
(Strapazzon et al, 2021). Rabbit manure
contained excellent nutrient which consisted of
2.5% of nitrogen, 1.4% phosphoric acid and 0.6%
potassium. When it mixed with rice straw and
mushroom residue after composting process
resulted 0.61% of phosphorous, 1.65% potassium
and 0.41% of phosphorous and 0.76% potassium,
respectively (Li-li et al, 2013). Mixing rabbit
manure with carbon source tended to decrease
phosphorous content in compost.

The growth response of dwarf elephant grass
(Mott grass)

High proportion of sawdust in rabbit
manure compost decreased (p<0.5) plant height
and the increase of Mott grass height (Figure 1).

The decreased of plant height occurs
around 4.82-10.71% in the compost of rabbit
manure + sawdust with the ratio of 3:1 and 1:1
treatment. Even though similar height (p>0.5) was

achieved with compost of rabbit manure +
sawdust with ratio of 3:1 and 100% rabbit manure
treatment. Plant height is one of the indicators of
plant vitality and a measure of plant respiratory
and photosynthetic capacity, and it depends on
the growth habit and vitality of plants (Zhang et al.,
2021). The similar result reported that Mott grass
grown solely, with Calopo and Centro and also
fertilized with compost (3 t/ha) and bio urine (450
I/ha) at the age of 10 weeks reached similar height
was 89.33, 89.67 and 93.00 cm, respectively
(Kaca et al., 2017), and 96.3 cm (Sirait, 2017).
However, higher plant height (124.80 cm) was
found with the application of 20/t ha farm manure
at 8 weeks (Bilal et al., 2000).

Table 3 showed that Mott grass leaves
number which applied rabbit manure + sawdust
compost with the ratio of 3:1 did not differ with
100% rabbit manure, but differ with rabbit manure
+ sawdust compost with the ratio of 1:1 treatment.
In different study found that leaves number of Mott
grass was only 37.7 and 45.3 leave blades with
the application of goat urine fertilizer and NPK
inorganic fertilizer at 8 weeks (Bahar et al., 2020),
and leaves number of Mott grass reached 34.50
blades with 20 t/ha cattle bio-slurry application at
6 weeks (Turusy et al., 2019). Number of leaves
in this study higher than other studies because
nitrogen content in compost treatments were
higher (0.84-1.53%) than other studies (0.43-
0.69%). Nitrogen is required in formation of leaves
as vegetative part of the plant.

Rabbit manure (100%) compost yielded
the highest shoot dry matter than rabbit manure
with sawdust compost (Table 3). The shoot and
root ratio showed that application of 100% rabbit
manure compost yielded more shoot, but the
result was the same (p>0.05) with rabbit manure +
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Figure 1. Plant height due to treatments of compost rabbit manure and sawdust.

Tabel 3. Growth response of Mott grass as effect of rabbit manure and sawdust compost

Treatments Number of leaves Shoot (g Root (g DM/plant) Shoot : Root Shoot N content (g
(blade) DM/plant) Ratio DM/plant)

Rabbit manure (100%) 60.00% 59.28° 13.34 4.68% 52.69%

Rabbit manure + a b a a

Sawdust (3:1) 57.92 54.56 18.16 3.20 48.55

Rabbit Manure + b c b b

Sawdust (1:1) 53.50 39.69 16.50 2.52 37.14

SEM 1.09 2.09 1.07 0.29 2.26

p <0.034 <0.0000 <0.18 <0.0025 <0.0056

abc

Means within the same column with different superscripts differ at p<0.05
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Figure 2. Nitrogen content in Mott grass shoot.

sawdust compost with the ratio of 3:1. The shoot
yielded 3.20 up to 4.68 times than root for 100%
rabbit manure and rabbit manure + sawdust (3:1),
meanwhile rabbit manure + sawdust (1:1) yielded
2.52 times than root. The other study found that
Mott grass fertilized with cattle slurry and bio-
slurry yielded shoot 1.51 — 1.86 times than root
(Turusy et al., 2019). An increase in green fodder
yield of Mott grass in response to
nitrogen/farmyard manure fertilizations ascribed to
the greater number of tillers per plant and heavier
plants (Bilal et al., 2000). Maize growth and
production which are applied with NPK fertilizer
and compost fertilizer response similar result
because compost fertilizer can stimulate root
growth by the presence of humic substance with
mineralization process and benefit for root
proliferation and overall plant growth (Zaki et al.,
2018).

Nitrogen content in the shoot (leaves and
stem) of Mott grass treated with rabbit manure +
sawdust compost with ratio 3:1 showed the same
result (p>0.05) with compost of 100% rabbit
manure, however, N content decreased (p<0.05)
as 29.52% in rabbit manure compost + sawdust
with ratio 1:1 compared to 100% of rabbit manure
compost. However, the nitrogen concentration of
Mott grass higher in treatment of rabbit manure +
sawdust with the ratio of 1:1 compared to 100%
rabbit manure and rabbit manure + sawdust with
the ratio of 3:1 (Figure 2). This might be related to
N availability in soils. Nitrogen uptake of P.
purpureum treated with compost manure 10 t/ha
yielded 149.89 kg/ha (Rahetlah et al., 2014). The
low C/N ratio of organic compost affects the
release of N and consequently it might be lost by
leaching, thus reduce N availability in soils and
uptake by the plant (Pereira et al., 2020). The
digestibility and nutrient composition of different
fractions (leaf, stem and whole plant) of grass is
different with plant maturity within the same
species and varieties (Ansah et al., 2013).

Conclusions
Rabbit manure + sawdust with ratio 3:1

and 1:1 provided good chemical properties as well
as sole rabbit manure compost. The higher
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proportion of sawdust as carbon sources in the
high N rabbit manure decreases the
macronutrients  slightly such as nitrogen,
phosphorous and potassium. Application of
compost rabbit manure + sawdust with the ratio of
3:1 resulted in the same growth response of Mott
grass which was treated with compost of rabbit
manure alone.
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