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Burning biomass on sugarcane plantations can lead to pollution (CO, emissions) and
degradation in soil properties. Adopting non-burning technology can increase the
value of biomass by applying it directly to the soil, although this may result in nutrient
immobilization, which can hinder optimal plant growth due to high lignin and cellulose
content or high CN ratio. On the contrary, composting waste with a decomposer will
boost plant nutrient availability and enhance other soil characteristics. This research was
aimed to assess the effect of several types of sugarcane organic matter on improving
soil characteristics, growth of sugarcane and the CO, emissions. The study was conducted
using a Completely Randomized Factorial Design with two factors: type of organic
matter (control, fresh litter and compost of sugarcane biomass) and level of drought
stress (100, 75, 50 and 25%). Incubation occurred over 16 weeks, divided into two
phases of 8 weeks each. The results showed that the application of organic materials
in the form of compost could reduce water loss caused by environmental heat and
sugarcane growing process. Furthermore, compost application improved soil chemical
and biological properties by increasing soil pH, total nitrogen (N), total phosphate (P),
total potassium (K), and the total microbial population, although differences were not
significant compared to the control. Additionally, applying organic matter in the form
of compost or litter helped suppress or reduce emissions, with compost treatment
proving more effective than litter in reducing CO, emissions.
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INTRODUCTION

In 2020, the area of sugarcane plantations in
Indonesia was approximately 418,996 hectares.
Assuming a yield of 75 tons per hectare, the post-
harvest waste (litter) generated would be between
11 to 15 tons per hectare. This calculation results in a
potential post-harvest waste volume of approximately
6 million tons across Indonesian sugarcane plantations.
In sugarcane cultivation activities, from several
stages of cultivation, there are stages contributing
to greenhouse gas emissions, thereby triggering
global warming and climate change. Mashoko et al.
(2010) and Alvarez et al. (2018) stated that sugarcane

cultivation process was the largest contributor to
global warming and climate change, such as the
process of burning sugarcane post-harvest waste.
Burning sugarcane biomass (fresh litter) can also
result in a decrease in soil fertility. According to Luo
and Zhou (2006) and Yulianti et al. (2023), the practice
of burning litter or sugarcane trash can accelerate the
loss of soil organic matter. On the other hand, the
practice of not burning sugarcane residue has several
advantages, including: increasing soil nutrients, such as
nitrogen (N), phosphate (P), potassium (K), calium (Ca),
magnesium (Mg), and sulfur (S) due to mineralization
(Batubara and Listyarini, 2017); minimizing water
pollution and loss of nutrients due to surface runoff;
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preserving microbial habitats; and increasing soil
organic matter content. Another problem caused by
global warming and climate change in sugarcane
cultivation is drought stress, where sugarcane
production requires an optimal water supply according
to the phase of the sugarcane crop. Excess or lack of
water can lead to suboptimal growth and reduced
productivity of sugarcane plants. The need for water
in sugarcane plants is influenced by their growth
phase (Mastur, 2016).

Two common methods of biomass management
in sugarcane cultivation are burning and non-burning.
In Indonesia, the practice of burning sugarcane residue
has begun to be implemented, including in Lampung
area, in accordance with Governor Regulation No. 33
of 2020 concerning crop management and sugarcane
crop productivity. The management of biomass waste
by burning is being abandoned due to adverse effects.
Besides causing air pollution, burning biomass leads
to increased CO, emissions and nutrient losses, such
as nitrogen (N). Furthermore, burning sugarcane
biomass reduces the diversity of PLFA (phospholipid
fatty acids) and microbial diversity index, and it
increases the ratio of Gram-negative to Gram-positive
bacteria in response to greater substrate availability
(Haynes and Graham, 2004).

The return of biomass has significant potential
to improve the chemical, physical, and biological
characteristics of the soil. However, sugarcane litter
serves primarily as mulch if it is not composted,
contributing solely to maintain soil moisture and
temperature. On the other hand, composting sugarcane
litter can produce simple compounds that can be
utilized by sugarcane plants due to mineralization. It
is important to manage sugarcane biomass effectively
so that it does not only function as mulch. Research
results also indicate that adding compost can improve
the soil's water retention capacity (Pavel, 2011; Igbal,
2018; Chacha et al., 2019). Water retention capacity
can improve the drought tolerance of sugarcane. For
this reason, the return of sugarcane biomass waste
is aimed at conserving nutrients and water while
reducing CO, emission which is expected to improve
fertilizer and water efficiency. Additionally, this practice
helps preserve soil health, which plays a role in
increasing productivity and sustainability in sugarcane
cultivation and maintaining air quality. This study was
conducted to assess the potential of compost derived
from sugarcane postharvest waste in improving soil
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characteristics, enhancing sugarcane growth, and
reducing the CO, emission.

MATERIALS AND METHODS

Research location

This research was conducted in the Greenhouse
of the Indonesian Oil Palm Research Institute (IOPRI)
Unit in Bogor, using soil taken from the Ciomas IOPRI
Unit Bogor Experimental Field. Soil property analysis
was performed at the Microbiology and Chemistry
Laboratory of IOPRI Unit Bogor. This research was
conducted from November 2021 to April 2022.

Experimental design

The experimental design used in this study was a
Completely Randomized Factorial Design with two (2)
factors: type of organic matter and level of drought.
Three types of organic matter were tested: without
organic matter (control, B0); fresh litter (B1); and
compost of sugarcane litter biomass (B2). The four
levels of drought tested were field capacity (FC) of
100% (L1), 75% (L2), 50% (L3), and 25% (L4). The
combination of treatments was made into three (3)
replications. The application rates of fresh litter and
compost derived from sugarcane litter were 15
tons/ha and 7.5 tons/ha, respectively. The polybags
used had a dimension of 40 x 40 cm (length x width),
each filled with 7 kg of soil. The soil and compost were
thoroughly mixed until homogeneous and placed
into polybags for use as sugarcane planting media,
with each polybag containing one (1) sugarcane seed
of the PS-881 variety. NPK fertilizer was applied twice
during the experiment. The first application was
conducted at 1 week after planting (WAP) with urea
at 150 kg/ha, TSP at 350 kg/ha, and KCl at 50 kg/ha.
The second application was performed at 4 WAP with
urea at 300 kg/ha and KCl at 100 kg/ha.

The field capacity (FC) was determined by first
drying 7 kg of soil. The dried soil was then placed into
a black polybag with a diameter of 40 cm and watered
until the first drop came out, at which point the
amount of water added to reach this stage was
recorded as the field capacity. After watering, the
soil was allowed to stand for 24 hours. Subsequently,
the water content (WC) was calculated by taking
three separate 10 g soil samples. Each sample was
dried in an oven at 60°C for 24 hours (Saputra et al.,
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2015). The amount of water added was calculated
using Equation 1 and 2 as follows:

Wec (%) = X 100% ..vvvvrieieeieeereeieeens (1)
FCC=CX(FC- (FCXWE)) wveeeeereeereeeeerreens (2)
Remarks:

A =Initial weight of the sample (g)

B  =Final weight of the sample (g)

FC = Field Capacity (%)

WC = Water Content (%)

C = Desired field capacity

Watering according to treatment was conducted
weekly. The variables observed in this study included
water content, pH, organic carbon (C), nitrogen (N),
phosphate (P), potassium (K), total microbial, and
CO; flux at 2 months after planting (MAP). Plant
observations included monthly measurement of plant
height and the fresh weight of shoot and root at four
(4) months after planting (MAP). Sugarcane was
harvested after four-month incubation period. The
observational data were analyzed using ANOVA
followed by Duncan's test at a significance level of 5%.

CO; flux was measured once in 2 MAP in the
morning between 8:00 AM and 10:00 AM using the
closed chamber method (0.3 x 0.3 x 0.78 m) with
the Li-830 portable Gas Analyzer (Figure 1). CO,
measurements were carried out every second for
a total of 2 minutes, resulting in 120 data points.
Simultaneously, other variables such as soil
temperature, air temperature, chamber’s temperature
and height were recorded during each measurement.
Data from CO, emission measurements were then
processed using Microsoft Excel by considering the
volume of the chamber above ground level and the

temperature of the chamber.
The CO, flux was calculated using the following
equation (Madsen et al., 2009):

\Y Po dC
Fce — ————— —— 3
©T A R(To+27315) dT ®)
Remarks:

Fc = CO; flux (umol™.m™2 per second)

V = Chamber volume (m3)

A =Chamber area (m?)

Po = Initial atmospheric pressure

R =Gas constant (8.314 Pa m3 K™. mol™)

To = Air temperature in the chamber

dC/dT = Changes in CO, concentration per unit
time (mol ppm.m~2.sec™)

RESULTS AND DISCUSSION

Soil water losses in each type of organic matter
application

The results of the research observations can be
categorized into two phases: the first 8 weeks and the
second 8 weeks of the study. During the first 8 weeks,
water loss varied based on the treatment applied.
Water loss rates for control, fresh litter, and compost
treatments ranged between 0.98-1.23,0.8-1.4, and
0.38-1.07 liters/week, respectively. Based on the
results, it was found that the highest water loss
occurred at week five when organic matter (compost
and litter) was applied, and at week eight in the
control group. Overall, water loss increased during
the second 8 weeks of the study. Above all that, the
control group experienced the highest water loss

Figure 1. LI-COR 830 gas analyzer
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compared to other treatments. The water loss in the
compost application ranged from approximately
1.22 to 1.52 liters/week. This value was significantly
lower than the water loss observed with the addition
of organic matter in the form of litter, which ranged
from 1.59-1.79 liters/week. This value was not
significantly different from that observed in the
control treatment.

These results indicate that at 100% field capacity
(Figure 2a), compost can reduce water loss compared
to sugarcane organic matter given in the form of
litter. Throughout both the first and last 8 weeks of
incubation, application of compost led to suppressed
water loss, as indicated by a lower water loss value
compared to the control and application of organic

Vol. 9 No. 1, April 2024

matter in the form of litter. At 75% field capacity
(Figure 2b), similar pattern emerged where the
addition of compost was effective to suppress water
loss during the first and second 8 weeks of incubation.
It was indicated by a higher value of water loss
compared to those observed with the control and
application of organic matter in the form of litter.
However, the observed water loss at a field capacity
of 75% was consistently lower than the water loss
observed at 100% field capacity throughout the entire
16-week observation period.

At 50% field capacity (Figure 2c), a comparable
pattern to the observations at 75% to 100% field
capacities was found, where the application of compost
effectively suppressed water loss compared to the
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Figure 2. Soil water losses per week in each type organic matter application
at 100% (a); 75% (b); 50% (c); and 25% (d) field capacity
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control and litter treatments. However, during the
second 8 weeks of incubation, the application of litter
resulted in higher water loss compared to the control.
This higher water loss may be attributed to the
increased demand for water required by soil microbes
during the decomposition process of the litter.
Notably, the water loss observed at 50% field capacity
was lower compared to 75% field capacity throughout
the 16-week observation period.

At 25% field capacity (Figure 2d), an interesting
observation was made. Applying compost during the
first 8 weeks required additional watering to maintain
soil moisture levels, resulting in water loss ranging
from 0.33 to 0.82 liters per week, with the peak
occurring around week 4. Organic matter in the form
of litter and compost contributed to reducing water
loss, with the highest water loss was found in the
control treatment. These results indicate that the
application of organic matter under conditions of
low water content (dry conditions) can help reduce
water loss, suggesting that organic matter increases
the soil's ability to retain water. However, at 25%
field capacity conditions, sugarcane in the control
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treatment experienced death. This is likely due to
the insufficient water content in this treatment to
meet the water needs of the plants.

The water loss data, grouped into two (2) phases,
showed higher water loss in the last eight (8) weeks
compared to the initial 8 weeks (Figure 3). This increase
in water loss can be attributed to the difference in
temperature within the greenhouse during the two
phases (Figure 4). In the first 8-week phase, the
greenhouse temperature was relatively lower, ranging
from 29.5-31.0°C, whereas in the last 8-week phase,
there was a significant increase in temperature,
ranging from 30.2-34.0°C. Therefore, water loss
increased during the last 8 weeks or 2 months of the
study. This increase in water loss is not only influenced
by the rise in temperature but also due to the greater
water demand for sugarcane growth during the 3-4
months after planting (MAP). According to Yusara et
al. (2019), sugarcane shows its highest water demand
during the budding and stem elongation phases,
accounting for 77% of the total water requirement.
This aligns with the research of Silva et al. (2013),
mentioning that low water content at 3-6 MAP will
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Figure 3. Soil water losses in two (2) time phase in each organic matter applica-
tion at 100%, 75%, 50%, and 25% field capacity
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greatly affect the performance of sugarcane plant,
especially its productivity.

Composting resulted in lower water loss compared
to the fresh litter and control treatments. This difference
underlines varied response of soil to the compost
tratment compared to fresh litter or control treatments,
indicating that compost application enhance soil’s
water retention capacity. The organic content in the
soil plays a crucial role in influencing the soil's water
holding capacity and the efficiency of fertilizer
absorption by plants (Hariyono et al., 2020 and Igbal,
2018). Organic matter presence increases the availability
of water in the soil by creating pores (Hariyono et al.
2020; Abel et al. 2013; Bruun et al. 2014) and enhancing
soil aggregation and structure (Nelissen et al. 2015).

6.00
5.50
5.00
4.50
4.00
3.50
3.00

pH
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Soil pH in each type of organic matter application

Soil pH is influenced by the addition of organic
matter applied to the soil. Changes in soil pH were
observed during the 1-4 MAP, as presented in Figure
5. The average soil pH prior to the control treatment
was 4.31. From Figure 5, it is evident that composting
was the most effective treatment for reducing soil
acidity compared to the pre-treatment condition. This
study also revealed that the application of the fresh
litter was able to increase the soil pH, although not to
the extent as observed with the compost treatment.
According to Cai et al. (2018), organic fertilizer is
effective in reducing soil acidity, as evidenced by the
addition of compost and litter as organic matter that
can decrease soil acidity. The increasing soil pH through
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Figure 5. Soil pH in each organic matter application treatment at 100%
(a); 75% (b); 50% (c); and 25% (d) field capacity
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the application of organic material (compost) may
be attributed to the organic material undergoing
decomposition, which releases organic substances
such as organic acids or basic cations, thereby
increasing the soil pH (Siregar et al., 2017). This aligns
with findings from Hamed (2014), who observed that
content nutrients of soil organic matter correlates
with mineralization processes that require organic
matter to provide nutrients for soil. As a result of
decomposition, organic acids can bind H* ions, which
reduce acidity in the soil, leading to an increase in
soil pH. An increase in pH also occurs in the control
treatment because soil acidity is directly influenced
by the concentration of hydrogen ions in the soil.
Regular watering of the soil can intensify the process
of acid dissolution, resulting in higher levels of
hydrogen ions and thus making the soil more acidic
(Nikiyuluw et al., 2018).

Soil properties

Soil analysis before treatment showed that the
soil reaction was acidic (pH 4.31). The total organic C
and nitrogen (N) was relatively low with 1.35% and
0.12%, respectively. The total number of microbes
found in the soil was 3.2x10°8. In this study, the
application of organic matter in the form of litter
and compost is expected to improve soil properties,
especially the physical and chemical properties of
the soil.

The soil analysis conducted after treatment
(Table 1) showed promising results, with a tendency
to increase total nitrogen (N), total phosphate (P),
and total potassium (K) nutrients compared to the
control, although these increases were not statistically

significant. It's important to note that increasing soil
nutrients through the application of organic matter
typically occurs over a relatively long period of time
(Adugna, 2016; Liu et al., 2022). According to Igbal
(2018), the addition of organic matter such as compost
plays a very important role in improving soil fertility.
Organic matter in compost can enhance the availability
of total nitrogen (N), total phosphate (P), and total
potassium (K), and it can also contribute to the
production of humic acids, which influence the soil's
cation exchange capacity (CEC). Based on the results
of the analysis, there was an increase in the total
microbial population after the application of organic
matter, especially compost. The highest total microbial
population was found in compost treatment with
various field capacity conditions. This shows that the
presence of organic matter, especially compost, can
be a source of energy for soil microbes, which are
later expected to be able to support the soil nutrient
cycle. According to Liu et al. (2022), the application
of organic matter, especially compost, can increase
or enrich the population of beneficial soil microbes
while reducing the population of harmful soil microbes.
The key factors that serve as the carrying capacity
for shaping soil microbial community composition
are electrical conductivity, total phosphorus, and
soil organic matter.

Sugarcane plant height under each type of organic
matter application

Plant growth at field capacity increased over time
during the observations from 1-4 MAP, as shown in
Figure 6. The highest growth was observed in plants
at 100% field capacity (Figure 6a) with the application

Table 1. Soil chemistry properties after harvest (4 MAP)

Field capacity = Organic Total N Total P Total K Organic C  Total Microbes
(%) matter (%) (%) (%) (%) (cfu/g)
Control 0.20 0.077 0.017 1.98 4.2 x 10°
100 Fresh Litter 0.21 0.111 0.017 2.00 6.0 x 10°
Compost 0.22 0.207 0.027 2.02 6.5 x 10°
Control 0.15 0.064 0.017 1.61 2.5x10°
75 Fresh Litter 0.21 0.074 0.046 1.97 3.6 x 10°
Compost 0.20 0.069 0.017 2.00 3.8x 10°
Control 0.18 0.061 0.021 1.63 1.6 x 10°
50 Fresh Litter 0.19 0.077 0.027 1.64 1.8 x10°
Compost 0.22 0.083 0.022 2.44 4.4 x10°
Control 0.20 0.061 0.012 1.81 3.9x 104
25 Fresh Litter 0.20 0.070 0.019 1.86 9.3x 10*
Compost 0.20 0.087 0.020 1.93 1.9x10°




Ilmu Pertanian (Agricultural Science)

50.00
§ 40.00
£ 30.00
20
2 20.00
=
c
© 10.00
[=%

Vol. 9 No. 1, April 2024

0.00
1 MAP
=—&— Control

2 MAP
«@-Fresh Litter ==@==Compost

(a

3 MAP 4 MAP

1 MAP
—&— Control

2 MAP
=0 Fresh Litter ~=—=@=Compost

(b)

3 MAP 4 MAP

1 MAP
—8— Control

45.00

w
o
o
=}

25.00

15.00

Plant height (cm)

5.00

2 MAP
—0—Fresh Litter ~==@=Compost

(c)

3 MAP 4 MAP

-5.00 1 MAP

—@— Control

2 MA|

P

3 MAP 4 MAP

«0-Fresh Litter ~==@=Compost

(d)

Figure 6. Height of sugarcane in each organic matter application at
100% (a); 75% (b); 50% (c); and 25% (d) field capacity

of compost, followed by the application of organic
matter in the form of litter. At 4 MAP, plant height
reached 41.5 cm with compost application, while in
the control group, it was only 36.3 cm, representing
14.32% difference. This indicates that the growth rate
of plant height with the application of compost was
0.35 cm/day, while without the application of organic
matter (control), it was 0.30 cm/day.

The sugarcane plant height at 75% field capacity
treatment did not differ significantly compared to the
plants at 100% field capacity (Figure 6b). However,
the control treatment at 75% FC showed a much
lower plant height (33.7 cm) compared to 100% field
capacity (36.3 cm). Based on these values, it is evident
that the growth rate of sugarcane plant height with
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the application of organic matter was 0.30 cm per
day, while without the application of organic matter
(control), it was 0.28 cm per day.

At 50% field capacity (Figure 6¢), the results were
similar to those observed at 75% and 100% field
capacity, with compost producing the highest growth
of 35.0 cm, followed by the addition of litter at 34.9
cm. These results suggest that at 50% field capacity,
the application of organic matter in the form of compost
can promote optimal plant growth especially in terms
of plant height. However, this value was not significantly
different from that in the control and litter treatments.
The optimal decomposition process of organic matter
occurs at a water content range of 50-60%. This
moisture level appears to be suitable for the
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decomposition process of litter.

At a very low field capacity of 25% (Figure 6d), the
application of organic matter in the form of compost
resulted in the highest sugarcane growth reaching
30.8 cm at 4 MAP, followed by the litter treatment
at 29.5 cm. Contrary to that, the control treatment
showed the lowest plant height growth at 17.5 cm.
These results indicate that the application of organic
matter, especially compost, significantly promotes
plant growth.

Weight of plants and roots

In this study, an increase in plant and root weight
in sugarcane was expected and observed at 4 MAP
(Table 2). At various field capacities, composting was
found to enhance plant and root weights, particularly
at 100% field capacity where the compost treatment
had the highest increases with 56.67 g and 21.00 g,
respectively, representing a 29.8% and 34.0% increase
compared to control treatment. At 75% field capacity,

the increase in plant and root weight had a significant
difference, ranging from 17.3-19.0 g compared to
100% field capacity. At 75% field capacity, the
maximum plant weight was 37.7 g in the compost
treatment, followed by 31.0 g in the litter treatment,
and 26.3 g in the control treatment. Similar trends were
observed for root weights at 75% field capacity with
the highest record found in the compost treatment
(37.7 g), followed by fresh litter (31.0 g), and control
(26.3 g).

At 50% field capacity, the results were similar to
those at 75% field capacity, with compost showing
anincrease in both plant and root weights (27.0 g
and 10.3 g, respectively), followed by litter application
(26.3 gand 9.0 g, respectively). These results suggest
that at 50% field capacity, the application of compost
leads to optimal growth. However, this value was not
significantly different compared to the control and
litter treatments. At 25% field capacity, it produced
the lowest plant and root weight compared to other

Table 2. Fresh weight of shoot and root of sugarcane in each type organic matter
application at 100%, 75%, 50%, and 25% field capacity

Field capacity (%) Organic matter = Shoot Weight (g) Root Weight (g)
Control 43.67 b 15.67 ab
100 Fresh Litter 38.33 bc 16.00 ab
Compost 56.67 a 21.00 a
Control 26.33 cde 11.33 bc
75 Fresh Litter 31.00 bcd 11.33 bc
Compost 37.67 bc 12.33 bc
Control 24.67 cde 8.00 cd
50 Fresh Litter 26.33 cde 9.00 cd
Compost 27.00 cde 10.33 bcd
Control 9.67 e 450 d
25 Fresh Litter 15.67 e 4.67 d
Compost 18.33 de 8.67 cd
Coefficient of Variance (%) 15.4 17.3
=7.00 + - 6.00
S 6.00 + + 5.50
T 5.00 + 1 500
E 400 + :
2300 1 T 450 %
o 2.00 + + 4.00
% 1.00 + + 3.50
= 0.00 - 3.00
o) 5 & % |7 T B | 7@ c v | o T B
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Figure 7. CO, emissions in each organic matter application at 100%, 75%, 50%, and 25%

field capacity (2 MAP)
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field capacities. However, the application of organic
matter in the form of compost at 25% field capacity
resulted in the highest plant and root weight, reaching
18.3 gand 8.7 g, respectively. The litter treatment
yielded weights of 15.7 g for plants and 4.7 g for roots,
while the control produced the lowest weights at
9.7 g for plants and 3 g for roots. These results indicate
that the application of organic matter, especially
compost, can help improve plant growth. These results
align with the findings of Barakat et al. (2015) and
Prasetyo et al. (2014), which reported that the use
of urea and organic fertilizers increases plant and
root weight compared to the control treatment. This
is attributed to the general use of compost as a soil
improvement material.

The CO, emission

At 100% field capacity, the highest CO, emission
during 2 MAP (Figure 7) was in the application of
compost. At 50%—75% field capacity, the highest
emission was in the application of organic matter in the
form of litter. The highest emission of litter treatment
is due to the ongoing decomposition process. While
at 25% field capacity, the highest emission was in the
control treatment or without the addition of organic
matter. These results indicate that in dry conditions, the
application of organic matter in the form of compost
or litter can suppress or reduce emissions, and compost
treatment is much better than litter in reducing CO,
emissions. The application of compost in soil has been
shown to reduce greenhouse gas emission due to the
soil’s carbon storage capability (Ho et al., 2022). With
compost, it is feasible to get an average organic matter
absorption of 6.2 mg/ha over 22 years, or around
160 kg C year (Razza et al., 2018). In comparison to
unburned sugarcane regions where CO, emission
was 1.92 pumol m~2s™", the burned sugarcane area
exhibited average soil CO, emission of 37% greater
at 2.63 umol m~2 s (Moitinho et al., 2021). The
unburned sugarcane region had a higher soil moisture
level (25.30%) compared to the burned sugarcane
area (16.02%). Additionally, the temperature of the
soil in the burned sugarcane region was higher, with
values averaging 21.5°C, which was 2.4°C higher
compared to 19.1°Cin the unburned sugarcane area.

CONCLUSIONS

The application of organic matter in the form of
compost can, in fact, play a significant role in reducing
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water loss and improving the chemical and biological
properties of soil. This includes increasing soil pH,
total nitrogen (N), total phosphate (P), total potassium
(K), and the total microbial population, although
these improvements may not always be statistically
significant. Furthermore, the application of organic
matter in the form of compost or litter can help
suppress or reduce emissions. Specifically, compost
treatment has been found to be much more effective
than litter in reducing CO, emissions, with a rate of
2.97 g/m¥day. Future research should be conducted
directly in sugarcane plantations over a duration of
3 to 5 years.
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