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Abstract. This study aimed to investigate the effect of compost from oil palm empty fruit bunches with different
ages, mulching oil palm waste, the levels of heavy metals in compost and its influence on the growth and yield of
chili. Composting was assisted by the starter (Promi™) with a dose of 0.5 kg per ton of chopped bunches. Composting
treatment distinguished by the composting time namely 4, 6, 8 and 10 weeks. Mulch treatment consisted of shell, fiber
and empty fruit bunch chopped. The empty fruit bunch compost had the potential to decrease the soil acidity because
the pH of 7.89- 8.66. The EFBs compost contained Boron of 7.7-10.7 ppm, 12-24.8 ppm of Cuprum, 0.05 to 0.24 % of
Fe, 26.5-89.7 ppm of Mn, and 9.1-10.8 ppm of Na. This compost contained heavy metal Cd and Hg. Cd was detected in
amount of 0.08 to 0.25 ppm. Hg was detected in amount of 12.9-19.5 ppm. Meanwhile, Pb and As were not found. Cd
did not exceed the threshold. On the other hand, Hg was detected exceeding the threshold but did not affect the growth
and yield of chili. Organic mulch from palm oil wastes did not significantly affect on the chili yield. Shell mulch had
a negative influence on the growth and yield of chili.
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INTRODUCTION

During the extraction process, palm oil
generates by-products and wastes known as
empty fruit bunch (EFBs), palm oil mill effluent
(POME), sterilizer condensate, palm pressed
fibre and palm kernel shell (Yusoff, 2006). The
major biomass byproduct from the oil palm
industry is empty fruit bunch (EFBs). Empty
fruit bunch is 22% of FFB or 4.42 mt/ha/year.
Shell is 5.5 % from FFB or 1.10 mt/ha/year
and palm pressed fibre is 13.5 % from FFB or
2.71 mt/ha/year (Yusoff, 2006). Palm pressed
fibre (PPF) is a by-product after screw-pressing
of palm fruits during production of CPO. The
abundance of palm pressed fibre (PPF) biomass
waste generates greenhouse gases (Hafis,
2014).

This biomass waste has been utilized to
generate energy and electrical to support the

mill process. The fiber and shell are also burnt
to generate steam for downstream processes
that required steam such as sterilization. At the
same time, using the fiber and shell as boiler
fuel can help to dispose these bulky materials
which can contribute to environmental pollution
(Ismail et al., 2012). Composting is one of the
most effective ways for recycling of organic
solid waste (Huang et al 2003). Since oil palm
by-product decomposes slowly under normal
condition, soil micro- and macro-organisms are
required to enhance the decomposition process
(Rupani et al., 2013).

The palm oil industry is currently
expanding rapidly and produces large amounts
of poorly utilized waste biomass (Abdullah et al,
2011). Therefore, an investigation of utilization
of palm oil waste outside the palm oil plant is
worthwhile. Research on the composting of
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palm oil has been widely reported. However,
the use in plant cultivation is still limited to
the cultivation of palm oil. Fiber and shells
have not been widely reported use in the field
of horticulture. Assessment of heavy metals in
EFBs compost is also indispensable relation
to its use in plant cultivation. Thus, this study
aimed to investigate the effect of compost
from EFBs with different ages, mulching oil
palm waste, the levels of heavy metals and its
influence on the growth and yield of chili. Chili
plant as a model because this plant is much
needed by local communities and most widely
cultivated on a domestic scale household.

MATERIALS AND METHODS
Composting

Composting was conducted in palm oil
processing plant PT Mutiara Bunda Jaya, South
Sumatra, Indonesia. It was assisted by the
starter Promi™ (a dose of 0.5 kg/ton of chopped
bunch). This treatment distinguished by the time
namely 4, 6, 8 and 10 weeks.

Chili Planting

This study used ultisol soil that has low pH of
4.64 with CEC of 7.04 mEq/100g. First, growing
medias were given Rock Phosphat (Ca,(PO,),) of
20g/polybag. The compost was applied by mixing
soil and compost in the ratio 2:1 (v/v). Urea and
muriate of potash (MOP) were applied 5 g/plant
and 10 g/ plant, respectively.

Mulching

Three mulching treatments namely
chopped EFBs, fiber and shell along with a
control (bare soil) were imposed on chilli by
surface application. Installation of mulch was
made in a thickness of 3-5 cm. Installation of
mulch was performed 1 week after planting.
Shell mulch was 200 grams weigh and 100
grams for fiber and EFBs chopped.
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Compost Analysis

The analysis consisted of compost
temperature (1 week to 10™ week), organic
carbon, pH (using a pH meter (Model: HANNA
HI 8520)), micronutrient analysis such as
Na, Fe, Mn, B, and Cu and heavy metal
analysis (Pb, Cd, Hg dan As) were analyzed by
Atomic Absorption Spectrophotometer (AAS)
(Elmer,2000).

Data collected and Statictic Analysis

Vegetative data covered plant heigh, stem
diameter, and number of leaves per plant every
week from 1 week after planting to 12 weeks.
To get dry basis, the plant was oved-dried at
60°C for 1 day. For root analysis (root length,
root volume, root fresh weigh and root dry
weigh) each plant was carefully uprooted and
the roots were gently washed with water to
remove the soil. Numbers of fruits per plant
and fruit yield per plant were recorded at final
harvest. The experiment was arranged in Split
Plot Design (RCBD) with three replications.
Data was analyzed using SPSS version 16
(SPSS, 2005). Duncan’s Multiple Range Test
(DMRT) was performed to separate means.
Statistics for all main effects were compared
using analysis of variance (Anova).

RESULTS
Evaluation of Compost Physico-Chemical
Properties
Compost Temperature

Temperature is suggested to be one of
the most convenient parameters for stability
evaluation (Huang et al. 2003). Temperature
is also one of the key factors affecting the
composting process. Compost heat is produced
as a by-product of microbial breakdown
of organic matter (Nagasaki et al., 1985;
Venglovsky et al., 2005). The heat production
depends on the size of the pile, its moisture
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content, aeration, and the C/N ration of starting
materials.

The result (Figure.l) showed that the
initial temperature of the composting process in
the first week is 62.93°C. In the second week,
temperatures rose rapidly up to 66.13°C, then
the rate slowed down. A maximum of 67.53°C
was reached in the forth week. After maximum
level, temperatures again decreased up to
63.87°C. Temperature composting at fifth week
to ninth week fluctuated in the range of 64.00
to 62.73. In the end, the temperatures fall down
to 59.27°C. In this case, a slight final drop was
observed; this could have been near to the end
of the composting process, since after the last
turning the maximum values were not regained
(Canet & Pomares 1995).

The maximum temperature was 67.53°C
in the 4™ week. This temperature was lower
than the composting process of municipal solid
wastes by Canet and Pomares (1995), which
reach up to 75°C. In this phase, the compost pile
undergone “thermophilic phase”. In general,
the highest microbial numbers and enzimatic
activities occur during this phase (Cunha-Queda
et al. 2007). The increase of temperature that
causes significant changes in the microbial
communities (Hassen et al. 2001; Sundh and
Ronn, 2002) is essensial for the autosterilization
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of the compost. The rise and fall of temperature
has been reported to be correlated with microbial
properties (Epstein 1997). Significant positive
correlations are found between temperature and
microbial properties such as O, consumption
rate, ATP content, dehydrogenase activity and
microbial biomass N. This result showed that the
rise and fall of temperature was paralleled with
the changes of these four microbial properties
(Tiquia 2005).

Organic Carbon (0OC)

Carbon component is one of the indicators
of compost value. The total OC is an indicator
of its organic matter concentration (Stoffella and
Kahn 2001). OC provides a direct estimate of the
biologically degradable carbon in the compost.
During composting carbon is transformed into
more complex compounds such as humus and
mineralized and lost as carbon dioxide (CO,).
The total OC in compost includes forms of
organic matter at different stages of degradation,
some resistant to further decomposition and
some remaining biologically active (California
Compos Quality Council 2001).

The results showed that the level of OC in
the fourth week was 48.9%. The OC declined at
the sixth week to 46.2%. At the eigth week to the
tenth, the OC content increased gradually up to

62,93 62,73 L

59,27

54,00

Figure 1. Compost temperature changes during decomposition
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50.03% at tenth week.This result was different
from previous research by Huang et al. (2006)
by which total OC of the compost decreases
rapidly from 45% to 36% at 14 days after
composting process initiation. It is followed by
a gradual decrease to below 35% after 49 days
showing an overall loss of 10% of OC.

The total OC depends on organic content
of the raw materials. Samples of compost with
the highest values of organic matter (above 50%)
had total OC concentrations of approximately
30% (Montejo et al. 2015). Compost from
other raw materials such as pig manure and
Populus sp. wood chips (Vazquez et al., 2015)
produces total OC of 25.1-34.8 % with organic
carbon value before composting in range of
38.12-45.74%. This indicated that the levels
of OC from EFBs compost had particularly
higher value.

Total OC decline also accured in Francou
et al. (2005) and Tiquia (2005) which stated
that for all composts, total OC mineralization
decreases when the duration of composting
increased due to the stabilization of the organic
matter during the composting process. However,
increased levels of total OC in the addition of
composting time also occurs in treatment Green
Waste 2, by which the levels of total OC in
third month is 27.9%, decreases in the fourth
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Figure 2. Changes in levels of organic carbon in the
composting process
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month up to 19.6% and rises in sixth month to
22.3%. The same things happen in the treatment
of biowastes by which in the third month total
OC is 16.6%, declines in the fourth month up
to 15.5% and enhances in the sixth month to be
18.8% (Francou et al. 2005).

PpH Value

In the fourth week (Figure 3.) the pH of
compost was 8.21. In the sixth week the pH
increased significantly to 8.66 followed by
a decrease until 8.58 at week 8. Finally, pH
reached the value of 7.89 in the tenth week.

Similar results were shown in study by
Irshad et al. (2013) with compost made from
manure. The pH of the finished compost ranges
between 8.20 and 9.34 (Kumar et al., 2007). The
acceptable range of pH at the end of composting
is 7.5 to 8.0 regardless of beginning pH (USDA-
NRCS. 2000). As the decomposition proceeded,
the pH value gradually increase up to 8.0, while
the final value is recorded as 7.0, indicating
the stability of organic matter (Pan and Sen
2013).

The increase of pH is generally thought
to be the result of volatilization and microbial
decomposition of the organic acids and
subsequent release of ammonia through
mineralization of organic nitrogen sources

B.H 8.66
8.58
5.0
5.4
8.21
5.2
8 7.89
7.8
7.6
7.4
4 5] Week 8 10
Figure 3. Changes in pH levels in the composting
Process



Mercy Bientri Yunindanova, Herdhata Agusta, Dwi Asmono, Identification of Heavy Metal in Palm Oil Empty Fruit
Bunch Compost, Mulch from Palm Oil Waste and Its Effect on Chili (Capsicum annuum L.)

(Mckinley and Vestal 1985). Earlier studies
have indicated that pH range of 5.5-9.0 is
suitable for microbial decomposition of organic
materials, while the composting process is most
effective at pH values between 6.5 and 8.0
(Pan et al., 2012). In the end of composting,
pH reduce significantly. This decrease in pH
could be attributed to the modified chemical
composition through microbial action, notably
the production of organic acids (Irshad, et al.,
2013). Also, higher mineralization of nitrogen
and phosphorus into nitrites/nitrates and
orthophosphate causes the lower pH (Ndegwa
et al., 2000).

Microelement

Na was recorded from 9.1 ppm to 10.8
ppm. Fe was detected from 0.05% to 0.24 % or
500 ppm to 2400 ppm while Na was recorded of
9.1 ppm to 10.8 ppm. The highest Mn content
was 4 weeks compost of 78 ppm. In contrast,
the lowest Mn content was 10 weeks compost
of 26.5 ppm. Boron had range from 7.7 to 10.7
ppm. Compost 8 weeks had the highest Cu
content of 24.8 ppm while 10 weeks compost
had the lowest Cu content.

Tablel. Microelement in EFBs compost
Compost Na Mn B Cu
Age (ppm) Fe (%) (ppm) (ppm) (ppm)
4 weeks 10.8  0.15 78 84 195
6 weeks 9.1 0.09 60.4 87 158
8 weeks 9.2 024 89.7 10.7 2438

10 weeks 9.1 0.05 26.5 7.7 12

In general, micronutrient had no correlation
with the compost age. Increasing age did not
affect the increase or decrease of micronutrients.
This result was different from Canet and
Pomares (1995) that stated that compost from
municipal solid waste produces Fe of 16958
and7340 ppm, Mn of 207 and 138 ppm, Cu of
496 and 200 ppm. Compost from sewage sludge

from a waste-water treatment facility (Casado-
vela et al. 2006) contains Fe of 1602 ppm, Mn of
117 ppm, Boron of 87 ppm, Na of 570 ppm, and
Cu 26.2 ppm. It means that compost from EFBs
contained lower Fe than those from municipal
solid waste but higher than those from sewage
sludge. Na, Mn, B and Cu from EFBs compost
were lower than those from sewage sludge.

The micronutrient in EFBs compost was
generated from fresh EFB which contains Na
of 3300 ppm, Fe of 2900 ppm, Ca of 14300
ppm, Mg of 1900 ppm, K of 86100 ppm, P of
10600 ppm and Si of 19500 ppm (Jensen et al.,
1998). Indonesia Standars of Compost (SNI
19-7030-2004) of compost spesification from
organic domestic waste states maxmimum Fe
is 2 %, Cu maxmimum is 100 mg/kg, and Mn
maxmimum is 0.1 %. German standard (Krauss
& Grammel, 1992) stated that Cu maxmimum
is 150 mg/kg. It means that compost from EFBs
was still safe for their micronutrients.

Heavy Metal

Heavy metals were detected in EFBs
compost. Cd levels found at 0.08 to 0.25 ppm.
Furthermore, Hg was detected in amount of
12.9 from 4 weeks compost to 19.5 from 10
weeks compost. In contrast, Pb and As were
not recorded in this study.

Table 2. Heavy metal content (ppm) from EFBs

compost
Compost Age Pb Cd Hg As
4 weeks nd 0.21 12.9 nd
6 weeks nd 0.25 19.4 nd
8 weeks nd 0.08 13.0 nd

10 weeks nd 0.08 19.5 nd

nd : not detected

The composting process is affected by
starting materials (feedstocks), decomposing
organisms and environmental factors (Annabi
et al., 2007; Farrell and Jones, 2009). Cd from
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Table 3. Number of leaves, stem diameter (mm), root fresh weigh (g), root dry weigh (g), root volume (mL),
root lenght (cm) on compost treatment

Treatment Number of Stem Root Fresh ~ Root Dry Root Root
Leaves Diameter Weigh Weigh Volume Length
Control (No compost) 36.9 8.76 12.92:® 3.47 12.36¢ 27.23
4 Weeks 36.9 9.23% 10.142 3.55 9.58% 26.31
6 Weeks 355 8.91° 10.422 3.57 10.14* 25.93
8 Weeks 50.8 9.68° 11.11% 3.87 11.39%¢ 2479
10 Weeks 329 9.48° 13.61° 4.20 13.47° 25.35

Note : Figures followed by the same letter are not significantly different at DMRT 5%

this study was lower compared to Canet and
Pomares (1995) which stated that Cd from
municipal solid waste compost is in range of 2.9
to 6.2 ppm. In contrast, municipal solid waste
compost detected Pb of 695 and 345 ppm.

Heavy metals in this EFBs compost might
be due to the EFBs as raw material contains
heavy metals from the plant tissue or from
the surrounding while oil pressing or compost
processing because of the influence of the tool.
Setyorini et al. (2003) stated that heavy metal
pollution may derive from the use of phosphate
fertilizers. Phosphate fertilizers used in agriculture
can lead to pollution of soil, because these fertilizers
contain heavy metals. Lahuddin (2007) added that
the fosforit rocks may contain 0-500 ppm of Cd.
Hg contamination in the soil can be derived from
the weathering process of mineralized rock. Hg is
also found in inorganic fertilizers like TSP with
levels of 0.0084 mg/kg, KCl in amount of 0.0307
mg/kg and Urea of 0.0003 mg/kg (Ershad et al.,
2014).

The maximum value of Hg based on
European standards ranges from 0.7-10 mg/kg
depending on the respective countries. While
the maximum Hg based on American standard is
17 mg/kg. The maximum Cd based on European
standards is 0.7-10 mg/kg. The maximum Cd
based on the American is 39 mg/kg (Brinton,
2000). Indonesian standard (SNI 19-7030-2004)
of the specifications of compost from domestic
organic waste states that the maximum value of
Hgis 0.8 mg/ kg, Cd maximum is 3 mg /kg, Pb

90

maximum is 150 mg/ kg and Arsen maximum is
13 mg/kg. This showed that the Cd was below
the threshold. Conversely, Hg has exceeded safe
limits for compost.

Effect on Chili
Compost Effect

The compost did not significantly affect
the number of leaves. The number of leaves
produced ranged of 32.9-50.8/plant. This
leaves number was smaller that those in Yanti
et al. (2009) that stated the chili control plants
recorded of 52 leaves, while the treatment of P,
Fluorescens to chili is in amount of 59 leaves.

Table 4. Yield weight (g), number of fruit dan fruit
weight (g) on compost treatment

Treatment Yield Number of Fruit
Weigh Fruit Weight

Control No g g6 45 1.17
compost)

4 Weeks 44.70 35 1.28

6 Weeks 36.25 31 1.18

8 Weeks 41.17 35 1.21
10 Weeks 44.99 38 1.17

Note : Figures followed by the same letter are not sig-
nificantly different at DMRT 5%

Stem diameter was significantly influenced
by compost. The highest stem diameter found
on the 8 weeks compost of 9.68 mm, but it was
not significantly different from 10 weeks and
4 weeks compost. On the contrary, the lowest
stem diameter was generated from control (no
compost) of 8.76. Nevertheless, this result was
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lower than stem diameter by Arifin et al. (2014)
in which chili stem diameter could reach 11.55-
13.89 mm. It means that although the compost
from EFBs contained heavy metal of Cd and
Hg, compost treatment proven to produce grater
stem diameter than control (no compost). In
other words, Cd value of 0.08-0.21 ppm did
not give negative effect to chili stem diameter.
Furthermore, the Hg value that higher than
allowable limit did not give an adverse effect
to the formation of chili stem diameter.

The compost significantly influenced
the fresh weight of roots and root volume. In
contrast, it did not have an effect on root dry
weight and root length. The highest root fresh
weight was 13.61 g from 10 weeks compost.
However, the 10 weeks compost was not
significatly different from 8 weeks compost and
control (no compost). The root fresh weigh had
positive correlation with root volume. Thus, the
10 weeks compost generated the highest root
volume of 13.47 g. This case confirmed that
even though the content of Hg heavy metals in
10 weeks compost was the highest value (19.5
ppm), the compost was still capable of producing
the highest root fresh weight. Therefore, the use
of 10 weeks compost was not harmful to chili.
The other reason for 10 weeks compost might be
associated with high levels of OC. In addition,
the compost 10 weeks had relatively small level
of Cd (0.08 ppm). Among all heavy metals,
Cd is a metal that is more easily accumulated
by the plant compared with other heavy metal
ions (Nopriani 2011). Research conducted by
Susana and Suswati (2011) showed symptoms
of chlorosis and stunted on Cd dosing at 32 mg/
kg on greens mustard and chinese cabbage. This
suggests that the levels Cd at 0.08 ppm was still
in the low range.

Root length was not affected significantly
by compost. However, root length was lower
than those stated by Typhoon (2008) by which

chili has a taproot, consisting of the main root
and lateral roots that produce fibers and is able
to penetrate into the soil up to 50 cm and up to
45 cm wide. The value of root fresh weigh and
root volume were not significantly different
from control (no compost), 8 weeks and 10
weeks compost migh be due to the application
of compost in this study was one-third of media
volume with incorporated method. In addition,
it also showed that the content of heavy
metals of Cd and Hg in the 8 weeks compost
and 10 weeks compost were not detrimental
to the development of the chili roots. The
Hg did not disturb the root growt because of
mixing applications with the soil so the overall
availability of Hg becomes smaller.

The compost did not significantly affect
chili yields, number of fruit and fruit weigh. The
yield weight on control (no compost) and on the
use of compost were not significantly different
ranged from 36.25 g to 48.96 g. Number of fruit
varied from 31 to 42 fruits. Fruit weight ranged
from 1.17 g to 1.28 g. This showed that even
though EFBs compost potentially increasing
pH in acid soils, the use of EFBs compost has
not been able to improve chili yield on ultisol
soil. Additionally, correlation test recorded that
the levels of Hg uncorrelated with chili harvest
variables. According to Widyati (2011), the
amount of metal uptake by plants depends on
the age of the plant, the amount of metal in the
soil and the length of time in which the plant
is located on contaminated soil. Schulze et al.,
(2005) stated that heavy metals transport such
as mercury often passes through the apoplast
generally. Heavy metals such as Cr, Ni, Cd and
Pb are detected in the compost from sewage
sludge from a waste-water treatment facility.
This compost contains Cr of 19.0 ppm, Pb of
15.6 ppm, and Cd of 3 ppm. However, Mg is not
detected. This result is not affect the growth of
B. oleracea (Casado-vela et al. 2006).
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Mulch

Mulching significantly influenced the
number of leaves and stem diameter. Instead,
mulch did not significantly affect root wet
weight, root dry weight, root volume and root
length. The highest number of leaves was found
in chopped EFBs mulch (46.7 leaves). However,
it was not significantly different from fiber and
control (no mulch). In other hand, the lowest
number of leaves was recorded from shell
(23.9 leaves). The highest stem diameter was
generated in the control (9.49 mm). However,
this treatment was not significantly different
with chopped EFB and fiber. In contrast, the
lowest stem diameter was recorded on shell in
the amount of 8.62 mm.

Root volumes had a range of 10.11 to
12.44 mL and were not affected by mulch.
Although not significant, as stem diameter
and the number of leaves, the lowest root
volume was performed in the shell (10.11) mL.
Furthermore, the unfavorable effect of shell was
ilustrated in root dry weigh and root length.
The root dry weigh ranged of 3.33-4.13 g. The
lowest root dry was 3.33 g in weigh from shell.
At the same time, the lowest root was 24.18
cm in lengh from shell mulch. It explained that
shell mulch also gave undesirable condition to
root elongation.

Mulch did not significantly affect crop
harvest variables. Chili harvest weights resulting
from the use of mulch ranged from 39.97- 46.23
g. But the highest was produced from control

(no mulch) of 46.23 g. On the contrary, the
lowest harvest was 39.97 g in weigh from shell.
These results were lower than those in Arifin et
al. (2014) of 206.7 g to 667.0 g. In addition, the
number of fruit was not significantly aftfected by
mulch. As shown in Table 6, the highest number
of fruit/plant recorded on control (no mulch)
(40 fruits). Conversely, the lowest number of
fruit was performed on shell (34 fruits). The
fruits were 1.17 to 1.23 g in weigh and were not
influenced significantly by mulch. These fruit
weight were smaller than those of Arifin et al.
(2014), which reachs 3.34 to 13.37 g in weigh.
Shell indicated a negative effect on the harvest
variable. It could not conserve the enough soil
moisture; create suitable soil temperature as
well as suitable microclimate condition.

The control (no mulch) showed higher
results than other was probably caused by the
negative effects arising from oil palm waste
mulch for 12 weeks. Fiber contains 31.84%
of water, carbon of 47.2 %, hydrogen of 6 %,
and 1.4% of nitrogen. Shell contains 12% of
water, carbon of 52.4%, hydrogen of 6.3%,
and 0.6% of nitrogen (Ismail et al., 2012). It
has been shown that the oil-palm shell has
55.7% of carbon content compared to oil-
palm fibers (49.6%), coffee shells (50.3%),
and sugar cane bagasse (53.1%) (Rincon and
Gomez, 2012). In the field, shells produced a
higher surface temperature, thereby reducing
soil moisture. This contrasts with the effect of
mulch in general that should be able to lower the

Tabel 5. Number of leaves, stem diameter (mm), root fresh weigh (g), root dry weigh (g), root volume (mL),
root lengh (cm) in mulch treatment

Treatment Number of  Stem Diameter  Root Fresh Root Dry Root Volume  Root
Leaves Weigh Weigh Lengh

Control (No
mulch) 43.9° 9.49° 10.67 413 11.44 26.03
Shell 23.9° 8.62¢ 10.78 3.33 10.11 24.18
Fiber 39.9° 9.36° 12.89 3.97 12.44 25.47
Chopped EFB 46.7° 9.36° 12.22 3.50 11.56 28.00

Note : Figures followed by the same letter are not significantly different at DMRT 5%

92



Mercy Bientri Yunindanova, Herdhata Agusta, Dwi Asmono, Identification of Heavy Metal in Palm Oil Empty Fruit
Bunch Compost, Mulch from Palm Oil Waste and Its Effect on Chili (Capsicum annuum L.)

Table 6. Harvest weight (g), number of fruit and fruit
weigh (g) in mulch

Treatment Haryest Numbe':r Frgit
Weight of Fruit Weigh

Control (No Mulch) 46.23 40 1.17

Shell 39.97 34 1.19

Fiber 43.10 36 1.21

Chopped EFB 43.56 36 1.23

temperature of the soil surface. This condition
due to oil palm shell contains silica which has
properties in moisture absorbing. Silica (SiO,)
on oil palm shell is 61% (IPRI 2010). This
study was in contrast with previous research
that stated that organic mulches significantly
decrease soil temperature (Sinkeviciené et
al., 2009). The character of the organic mulch
which can lower soil temperature is largely
determined by the type of material contained in
the mulch. Meanwhile, fiber and fresh empry
fruit bunch invited the arrival of the ants to the
surrounding plant. This was probably due to
the application of fresh fiber and chopped EFBs
fresh still contained oil after extraction process.
The negative influence of organic mulch is also
likely due to the absorption of nitrogen from the
media. The adverse effect of organic mulch is
by drying up soil nitrogen due to a wide
C:N ratio (straw, peat, sawdust) (Johnson et
al., 2004; Sensteby et al., 2004).

Interaction of Compost and Mulch

The results demonstrated that the interaction
of compost and mulching significantly aftect the
plant height. The highest plant (58.35 cm) was
recorded from the combination of 10 weeks

compost and control (no mulch). The lowest
plant was produced from the combination of
control (no compost) and shells mulch. This
plant was lower than those in the use of chicken
manure which reach a height of about 64.22
cm and the use of manure crickets which reach
65.68 cm in height (Andayani and Srido, 2013).
Chili plant can reach a height of about 125.98
cm (Arifin et al., 2014). This result might be
associated with interaction of 10 weeks compost
that produced high root fresh weight and root
volume (Table 3) and control (no mulch).
As explained in the mulch effect, the highest
harvest weigh also resulted from control (no
mulch).

The similar results were seen in the plant
canopy diameter. The highest plant diameter
was recorded from combination of the 10 weeks
compost and control (no mulch). The highest
canopy diameter reached 47.03 cm. Conversely,
the lowest canopy diameter produced from
the combination of (1) control (no compost)
and shell, (2) the 6 weeks compost and shell
and (3) the 10 weeks compost and shell. From
these combinations, it appeared that shell
combinations caused a decrease in canopy
diameter. The lowest canopy diameter reached
36.99, 37.90 and 37.94 cm respectively. These
performances were lower than the canopy
diameter of chili resistant in acid soil (55.93-
70.13 cm) (Arifin et al., 2014). It was proved
that either alone or in combination with other
factors, shell always gave a bad influence on
the growth of chili.

Table 7. Plants heigh (cm) in combination of compost and mulch

Compost Age Control (No Mulch) Shell Fiber Chopped of EFB
Control (No compost) ~ 50.10bdf 45.07 52.17bcdefe 57 77Qbedele
4 weeks 54 .62t 49.24%¢ 55,03 52.0]bedefe
6 weeks 5531 49.393cd 5D 5Qbedele 53 ] 3bedele
8 weeks 55.32¢h 56.13¢"  48.58® 54 554¢feh
10 weeks 58.35" 49.56%cde 54 ]7cdefeh 53 37bedeleh

Note : Figures followed by the same letter are not significantly different at DMRT 5%
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Table 8. Plant canopy diameter (cm) in combination of compost and mulch

Compost Age Control (No Mulch) Shell Fiber Chopped EFB
Control (No compost) 45.19bede 36.99¢ 44,54bede 45.09bede

4 weeks 45.69¢¢ 39.64® 45,080 40.49:bed

6 weeks 43.95bede 37.90 39.987%¢ 41.49bede

8 weeks 46.43¢ 46.22% 39.92abe 40.31%%e

10 weeks 47.03¢ 37.94° 44.30bcde 41.69bcde

Note : Figures followed by the same letter are not significantly different at DMRT 5%
Table 9. Plant dry weigh (g) in combination of compost and mulch

Compost Age Control (No Mulch) Shell Fiber Chopped EFB
Control (No compost) 15.60 13.77¢ 19.23bcd 19.73b¢d

4 weeks 17.430¢ 14.13* 15.93® 16.07*

6 weeks 22.73¢ 13.87¢ 13.87° 15.87%®

8 weeks 20.87« 21.40% 15.90* 19.57bd

10 weeks 27.07¢ 19.30% 20.93« 21.80%

Note : Figures followed by the same letter are not significantly different at DMRT 5%

Plant dry weight was also positively
correlated with plant height and canopy
diameter. The highest plant dry weight was
recorded from the combination of 10 weeks
compost and control (no mulch) (27.07 g).
On the other hand, the lowest value were seen
from four combinations namely (1) control
(no compost) and shell (13.77 g), (2) 4 weeks
compost and shell (14.13 g), (3) 6 weeks
compost and shell (13.87 g) and (4) 6 weeks
compost and fiber (13.87 g). From the four
lowest combinations, it figured that the use of
shell mulch situated in three combinations. This
confirmed again the negative influence of the
shell in combination with other factor.

CONCLUSION

It could be concluded that heavy metals
Hg and Cd on the compost were not negatively
affect plant growth. This was because of its
used in small amounts and mixed with the
soil. Decrease in performance and production
of chili more due to the soil type ultisol. The
use of organic mulch of solid waste palm oil
did not affect on the growth and yield of chili.
Shell mulch suppressed the growth of chili
and thereby, decreased the fruits yield of chili
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for 4 months. Therefore, the shell was not
recommended for use as mulch on horticultural
Ccrops.
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Policy Brief

Processing of oil palm empty fruit bunches
into compost must be improved. In addition to
dealing with the waste, composting also serves
to empower communities around the mills. In
addition, it is necessary for the introduction
to the community around the palm oil mills
that compost palm bunches can be utilized in
horticultural crops.



