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Introduction

poor soil conditions and micronutrient deficiencies. This study evaluated
whether different mulches mitigate disease incidence and improve growth
and yield. Objectives were to quantify mulch effects on disease intensity, soil
properties, vegetative growth, and fruit yield. A field experiment used a
randomized block design with five treatments (PO = no mulch; P1 = plastic;
P2 = baglog; P3 = leaf litter; P4 = rice straw) and five replications. Measured
variables included soil pH and moisture, pest population, pest attack
intensity (%), disease attack intensity (%), and plant growth and
productivity. Data were analyzed by ANOVA followed by Duncen further
test (a = 0.05). Results showed that organic mulches reduced disease
incidence to 17.2-19.2% versus 28.6% in the no-mulch control. Rice straw
and leaf litter significantly improved soil pH and moisture retention; baglog
and straw mulches increased branch number and further lowered disease
incidence; plastic mulch produced the highest fruit weight per plant. In
conclusion, organic mulches particularly rice straw and leaf litter enhance
soil conditions and plant resilience, reducing disease and supporting
productivity, while plastic mulch maximizes individual-plant yield.

Keywords: Cayenne pepper; Organic mulch; Pests and diseases; Plant
growth and yield.

growth (Asif et al., 2020; Jabran, 2019). Using mulch
generally enhances resource efficiency, particularly for

Mulch is a material applied as a cover for soil,
typically made from plant residues, leaf litter, plastic, or
other substances. Its use is particularly important in
cayenne pepper cultivation because it offers several
benefits, including suppressing weed growth, retaining
soil moisture, reducing erosion risk, and creating more
stable microclimatic conditions that enhance plant

How to Cite:

water and nutrients, thereby positively impacting plant
growth (X. Wang et al., 2019a).

The application of plastic mulch in agriculture
effectively enhances the yield of chili plants. Research by
Gulo et al. (2025), indicated that the use of plastic mulch
can increase chili yields by 25-40%. This is achieved
through effective weed control, maintenance of soil

Mubhlison, W., Sucipto, 1., Purnomo, H., Paramudita, I. N. W., Rohmah, N. A,, Saputra, T. W., & Pusparani, S. (2025). Effect of Organic Mulch on
Pest, Disease and Productivity of Cayenne Pepper (Capsicum Frutescens L.). Jurnal Penelitian Pendidikan IPA,11(12), 379-392.
https:/ /doi.org/10.29303 /jppipa.v11i12.12684


https://doi.org/10.29303/jppipa.v11i12.12684
mailto:wildan.muhlison@unej.ac.id
https://doi.org/10.29303/jppipa.v11i12.12684

Jurnal Penelitian Pendidikan IPA (JPPIPA)

temperature, and reduction of evaporation. Research
Kasirajan & Ngouajio (2012), demonstrated that plastic
mulch significantly enhances soil temperature and
suppresses weed competition, which directly
contributes to increased productivity in horticultural
crops such as chili and tomato. Research Arsi et al.
(2023), show that plastic mulch effectively reduces the
intensity of Spodoptera litura pest attacks on eggplant
plants, with an average pest incidence of only 10% when
mulch is used, compared to 14% without it.

While the use of plastic mulch can enhance
agricultural productivity, it also negatively impacts the
environment by generating plastic waste and raising
production costs (Gao et al., 2019). An alternative option
is to use organic materials as mulch, organic materials
such as used baglogs (Roeswitawati et al., 2021), leaf
litter (Bai et al., 2021) and rice straw (G. Yuan et al., 2021)
used as mulch contains important nutrients such as
nitrogen (N), phosphorus (P), and potassium (K). In
addition to macro-nutrients, the nutrients needed by
plants to increase resistance to biotic and abiotic
disturbances in the environment are micro-nutrients.
(Kumari et al., 2022). Research Lamont (2005) showed
that the use of organic mulch provides additional
benefits in the form of improved soil structure and
increased organic matter content as it decomposes. The
use of organic mulch has advantages over plastic mulch,
which not only helps add micro-nutrients to the soil
through the decomposition process but can also increase
the long-term availability of nutrients (Prem et al., 2020;
Sun et al., 2021). In addition, the straw mulch treatment
can reduce the intensity of Potato virus Y (PVY) attacks
by 75% and the Myzus persicae population by 30% to 75%
in potato plants (Winkler et al., 2025).

The use of organic mulches such as baglogs, leaf
litter, and straw can improve soil physical quality and
maintain the activity of microorganisms that play a role
in the decomposition of organic matter, thus supporting
the availability of macro (N, P, K) and micro (Mg, Ca, S)
nutrients that are important for plant growth in the
vegetative and generative phases (El-Beltagi et al., 2022a;
X. Wang et al., 2019b). Research by Sekhon et al. (2008),
demonstrated that the use of organic mulches, such as
rice straw mulch, can increase fresh red chili yields by
16%, conserve 120 mm of irrigation water, and inhibit
weed growth.

However, there are not many studies on the use of
organic mulch on the intensity of pest attacks, diseases,
and productivity. Therefore, it is essential to conduct
research in this area to enhance practitioners'
understanding and appreciation of the benefits of
organic mulch.
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Location of research

This research was conducted in the observation
field located at Jalan Rasamala II, Krajan Hamlet,
Kemuning Lor Village, Arjasa District, Jember Regency,
East Java Province, as shown in Figure 1. point 1. The
research location is located at coordinates 8.124500 LS
and 113.730532 BT, which leads directly to the
observation field as shown in point 2.

Figure 1. Research Location

Type of research

The research method used was a non-factorial
Randomized Block Design (RBD) with 5 treatment levels
and repeated as many as 5 replicates. The treatments
consisted of several types of mulch :

PO : No mulch (Negative control)

P1 : Silver black mulch (Positive Control)
P2 : Baglog mulch

P3 : Leaf litter mulch

P4 : Rice straw mulch

Research stages

Data collection was carried out for 25 weeks, with
observation parameters, namely pest population, pest
attack intensity, disease attack intensity, and chili plant
productivity. The parameters for research observation
include:

1. Soil Composition

Measurements of soil composition like soil
nutrition, c-organik, C/N ratio were conducted halfway
through the study for each treatment. Measurements of
soil pH and moisture were carried out twice a week,
after and before watering, to find out how long organic
mulch stored or held water in the soil.

2. Pest Population

Observations of pest populations were carried out
once a week using the method directly on each sample
of chili plants and indirectly using a yellow sticky trap
(YST), a yellow pan trap (YPT), and fruit fly incubation
devices. Traps were placed on each bed for 2 x 24 hours,
and the height of YST followed the growth of the plants,
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and YPT, with a height of 150 cm, was also used.
Meanwhile, sampling of fruit infested by fruit flies was
conducted every 2 weeks.

3. Pest Attack Intensity
The intensity of pest attack data will be calculated

using the absolute attack intensity formula. (Basri et al.,
2015):

a
P=—+4+100%
a+b

Note :

P : Absolute damage intensity (%)

a :Number of pest-infested plants (dead)
b : Number of unaffected plants

The calculation of absolute attack intensity is
carried out on the observation variables of the main
pests of chili plants, such as Thrips parvispinus, Bemisia
tabaci, Myzus persicae, and Bactrocera dorsalis

Disease Attack Intensity

As many as 5 plant samples were taken to observe
disease attack in each plot, and the results were
compared with those of the other plots. Initial
observations were made 2 weeks after planting (WAP)
by observing the intensity of disease attack severity.
The severity of the disease attack can be calculated using
the following formula:

2 (nxv)

KP = W x 100%
Note :
KP : Percentage of disease severity
n : Number of plants in each symptom category
\Y : Symptom score value of each category
\% : Score value of each highest category
N : Number of plants observed

Plant Growth and Productivity
1. Plant Height (cm)

The height of the cayenne pepper plant was
measured starting two weeks after planting (WAP), with
a measurement interval of one week. The number of
plants measured per bed was five plant samples using a
meter with units (cm).

2. Stem Diameter (mm)

Stem diameter measurements began at 2 weeks
after planting (WAP) and were taken weekly using a
push rod measured in millimeters (mm).
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3. Number of Branches Per Tree

The number of branches per tree is calculated with
a calculation interval or observation once a week by
counting all branches.

4. Number of Fruits Per Tree

Fruit weight observations were made from the first
harvest until the last harvest. They were made by
weighing the harvest per tree in one plant bed using
various types of mulch.

5. Fruit Weight Per Tree

Fruit weight observations were made from the first
harvest until the last harvest. They were made by
weighing the harvest per tree in one plant bed using
various types of mulch.

Data Analysis

Pest population data, pest attack intensity, disease
attack intensity, and plant productivity data obtained
were analyzed using ANOVA (Analysis of Variance). If
the data shows significant differences, it will be
continued using the DUNCAN further test (a = 0.05)..

Result and Discussion

Soil Composition

Soil analysis results showed variations in chemical
characteristics based on mulch type. Without mulch, C-
organic and nitrogen contents were low with a C/N
ratio of 8.15, reflecting rapid decomposition but less than
optimal nitrogen mineralization. Plastic mulch increased
soil moisture and stability, characterized by 1.80% C-
organic content and increased nitrate-nitrite. Baglog
mulch showed the best results with the highest C-
organic content (4.88%) and C/N ratio of 11.51, as well
as the highest sulfur, phosphorus, and soluble nitrogen
content, supporting mineralization and microbial
activity. The leaf litter mulch had the highest C/N ratio
(13.61), reflecting slow decomposition and limited
nutrient release. Straw mulch provided a balance
between carbon and nitrogen (C/N 9.36), and increased
nutrient availability and soil microbial activity
sustainably.

Table 1. Results of Soil Test Analysis for each Treatment

Type of C- N C/N Sulfur P>Os
Mulch Organic Total ratio (ppm) (%)
(%) (%) (%)
No Mulch 1.51 018 815  86.67 0.18
Plastic 1.80 020 8166  99.70 0.21
Baglog 488 042 1151 114.73 0.40
Leaf litter 312 022 13.61 60.72 0.18
Straw 260 027 936  85.67 0.17
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The average soil pH among all treatments ranged
from 6.1 to 6.3. In general. plants given plastic mulch, no
mulch, baglogs, and leaf litter maintained pH values that
tended to be normal (6.3) compared to straw mulch (6.1).
Meanwhile, soil moisture showed that the treatment
without mulch produced the lowest moisture value of
53.3%, which was significantly different from the other
treatments. The use of plastic mulch increased soil
moisture by 69.6%, which was higher than without
mulch but lower than that of mulch of grasses and straw.
Meanwhile, the treatment of baglog mulch produced a
humidity of 59.1%, which was lower than that of plastic
mulch but not significantly different from that of leaf
mulch (71.5%) and straw (70.6%). The increase is due to
the mulch's ability to form a physical barrier that limits
soil water evaporation (Goel et al., 2019). This indicates
that both organic mulch and plastic mulch can inhibit
water loss from the evaporation process.

Table 2. Effect of Mulch on Soil pH and Moisture

Mulch pH and Moisture (Mean + SE)
Treatment pH Moisture (%)
No Mulch 6.31 £0.1ab 53.30+1.12
Plastic 6.35£0.1b 69.60 £ 0.9¢
Baglog 6.28 +0.1ab 59.10 £ 1.6°
Leaf litter 6.23 + 0.2ab 71.52 +£0.2¢
Straw 6.15£0.12 70.61 £ 0.6¢
P (Value) 0.08 0.00

Table 3. Effect of Mulch on Pest Population
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Pest population and attack intensity

Population of B. tabaci showed significant
differences between treatments. The rice straw
treatment produced the highest population of (9.2)
individuals per plant, which was significantly higher
than the baglog mulch and plastic mulch treatments at
(0.3) and (3.2) individuals per plant, respectively. In
contrast, the populations of T. parvispinus, M. persicae,
and B. dorsalis did not show significant differences
between treatments.

B. tabaci utilizes light as well as color as a response
to wavelength in detecting its host (McIntosh et al.,
2024). These results are in line with research (Nasruddin
et al., 2020), which states that straw mulch has a higher
population of B. tabaci imago than the plastic mulch and
no mulch treatments. This increase can be attributed to
the visual yellow color of straw mulch, which attracts
insect pests in host-seeking activities. Han et al. (2021),
states the yellow color has a wavelength of 590 nm.
Research Saleh et al. (2010), explained that whitefly
responds to wavelengths between 490 - 600 nm, because
the wavelength of reflected light is similar to that of light
from the underside of the leaf.

Insect Pest/Plant Population (Mean + SE)

Mulch Treatment Thrips parvispinus Bemisia tabaci Myzus persicae Bactrocera dorsalis
No mulch 39.51+9.1a 6.61+2.0bc 9.21+2.2a 1.61+1.3a
Plastic 24.00+4.42 3.22+0.1ab 4.41+0.62 1.22+0.92
Baglog 35.32+7.3a 0.31+0.02 7.21+2.4a 1.00+0.42
Leaf litter 32.62+6.1a 5.81+1.4bc 7.82+2.7a 0.42+0.2a
Straw 32.43+3.72 9.22+42 4¢ 9.33+1.82 0.81+0.82
P (Value) 0.557 0.009 0.490 0.894

Table 4. Effect of Mulch on Pest Attack Intensity

Mulch Treatment
Thrips parvispinus

Bemisia tabaci

Insect pest/plant intensity (% + SE)
Myzus persicae Bactrocera dorsalis

No Mulch 28.6143.1¢ 3.22+0.62 6.41+1.02b 1.13+0.32
Plastic 26.62+3.9b¢ 2.00+0.8 3.61+1.5 1.12+0.22
Baglog 17.21+1.32 3.00+0.42 6.21+1.42b 1.32+0.2
Leaf litter 18.00+2.42b 2.81+1.3 9.82+2.9b 0.72+0.2a
Straw 19.21+2.62b 3.21+0.42 9.61+1.4b 1.41+0.62
P (Value) 0.027 0.832 0.127 0.726

Based on Table 4. Pest infestation intensity shows a
varied effect on the variable of pest infestation intensity.
Attack intensity of B. tabaci and B. dorsalis did not differ
significantly between treatments. In contrast, the
intensity of attack by T. parvispinus and M. persicae shows
a significant difference. At T. parvispinus, the treatment
without mulch produced the highest intensity of attack
at 28.6%, while in the organic mulch treatment, the

intensity was lower, ranging from 17.2% to 19.2%.
Meanwhile, the intensity of the attack by M. persicae was
the highest attack intensity found in the rice straw mulch
treatment (9.6%) and leaf litter (9.8%). In contrast, the
plastic mulch treatment showed the lowest attack
intensity, which amounted to 3.6% per plant.
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Phenomena in variables T. parvispinus can occur
due to plant defense mechanisms. Organic mulch that
decomposes is able to release micro-nutrients so as to
increase the quality of plants to the maximum (Igbal et
al., 2020). Based on research by Dia de Almeida et al.
(2008), silica application in eggplant plants, was able to
increase population mortality T. palmi 80%. Research
Shah (2019) also stated that the addition of silica was
able to reduce the intensity of Bemisia tabaci attack by
57.81%. The silica content in organic mulch is quite
diverse, namely leaf litter (2% - 6%), baglogs (0.4% -
0.6%), and rice straw around (10% - 15%). (Bakar &
Carey, 2020; Grasic et al., 2022; Jasinska et al., 2022). The
addition of silica can increase the peroxidase enzyme in
strengthening plant cell walls (Bhavanam & Stout, 2021).
An increase in cell wall tissue hardness will inhibit T.
parvispinus in eroding leaves and flowers because there
is a physical barrier in the form of silica accumulation in
plant cell walls. The resulting plant defense compounds
will have an indirect effect on the physiology of insect
pests (Yactayo-Chang et al., 2020).

In contrast to the observation, M. persicae showed
an increase in attack intensity in the organic mulch
treatment. The addition of organic mulch can retain
moisture, thus creating humid conditions. These
conditions are very suitable for accelerating the life cycle
of M. persicae and accelerating the reproduction rate
(Zhang et al., 2003). The organic mulch treatment has
higher humidity than the other treatments, which is 5.91
- 7.15. Humidity is an abiotic factor that is important in
influencing the life cycle of organic mulch. M. persicae,
where the higher the humidity, the higher the
population of M. persicae (Sharma & Khokhar, 2018). The
population increase of M. persicae will have an impact on
increasing the intensity of chili plant attacks (Mishra &
Mukherjee, 2020). They stated that the intensity of pest
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attacks has a positive influence on the pest population in
cropping areas.

Disease attack intensity

The intensity of disease attack on chili plants from
different mulch treatments, it is known that in general
mulch treatments show varying effects on four types of
diseases, namely leaf spot, leaf curl, Fusarium wilt, and
anthracnose. The highest intensity of leaf spot attack was
recorded in the leaf litter mulch and straw mulch
treatments, each at 5.6%, while the lowest attack was in
the baglog mulch treatment at 0.80%. As for leaf curl
disease, the highest attack intensity was recorded in the
treatment without mulch at 13.73%, while the lowest
was in the straw mulch treatment at 6.85%. In Fusarium
wilt disease, the lowest attack intensity was shown in the
treatment without mulch, and straw mulch showed the
same attack value of 10.6%, while the plastic mulch
treatment showed the highest value of 22.6%. While
anthracnose disease did not show significant attack
symptoms, attack symptoms were found in the
treatment without mulch, with a percentage of 1%
attack.

The highest leaf spot attack resulted from the
mulched grass and straw treatment, which showed
similar attack intensity. This high intensity is thought to
be caused by the creation of moist and shady
microclimate conditions due to piles of grasses and
straw that have not been fully decomposed, thus
supporting the development of pathogens that cause leaf
spot, such as Cercospora capsici (Dogra et al., 2020;
Ferreira et al., 2022). Slow decomposition of straw
increases soil surface moisture and slows the drying of
lower leaves, the initial site of leaf spot infection
(Samaddar et al., 2021; M. Tang et al., 2023).

Table 5. Effect of Organic Mulch on Disease Attack Intensity

Mulch Treatment

Disease Attack Intensity (%) (Mean + SE)

Leaf Spot Leaf curl Fusarium wilt Anthracnose
No mulch 4.00£1.72 13.71£2.72 10.62+6.82 0.60+0.400
Plastic 4.00£1.2a 11.4143.62 22.61+15.72 0.00x0a
Baglog 0.81£0.82 7.92+3.02 20.0015.42 0.00%02
Leaf litter 5.61£1.602 10.81+1.02 14.6146.42 0.00%02
Straw 5.61+2.042 6.81+1 .42 10.62+6.82 0.00%02
P (Value) 0.21 0.36 0.91 0.10

Meanwhile, the treatment without mulch and
plastic mulch showed the lowest intensity of attack
because it can be influenced by the absence of a
protective layer of soil, so that splashes of rain or
irrigation water can spread pathogen spores to the
leaves (Harender Raj, 2008; Tronsmo et al., 2020;
Vishwakarma et al., 2024). On the other hand, although
the use of plastic mulch can reduce water splashing, the

increase in air humidity around the plants can accelerate
the spread of spores of C. capsici (Nyochembeng et al.,
2014). The lowest attack intensity was found in the
baglog mulch treatment, which may be due to the
content of micronutrients such as Zn, Cu, and Fe, as well
as Dbioactive compounds that can strengthen cell
structures and activate antioxidant enzymes in the plant
defense system.
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In the parameter of chili leaf curl attack in the field,
the highest leaf curl attack intensity of 13.73% was
obtained from the treatment without mulch, caused by
vector populations such as B. tabaci and T. parvispinus.
Without mulch protection, the soil becomes more
exposed, creating an ideal microclimate for the
development of viral vectors that cause leaf curl disease
(Panno et al., 2021). In addition, no mulching can result
in the growth of weeds, which are alternative plants for
insect vectors B. tabaci (Kumari et al., 2022). This
increases the risk of viral infections such as Begomovirus
or Tospovirus which are spread by sucking insects (Nalla
et al., 2023).

The use of plastic mulch resulted in the second-
highest attack intensity after no mulch, with an attack
intensity of 11.4%. This could be due to the fact that
plastic mulch cannot produce micro-nutrients or
antagonistic microbes like organic mulch, which can
suppress leaf curl attacks caused by pests (Qi et al,
2022). In addition, the use of plastic mulch can also
increase the temperature around the plants, which will
trigger insect activity (Amare & Desta, 2021).

Organic mulch treatments, such as baglog mulch
and straw mulch, produced a lower intensity of attack
than the treatment without mulch and plastic mulch,
with an intensity of attack on baglogs of 7.9% and straw
mulch treatment of 6.8%. This can be due to the fact that
the use of organic mulch can influence the development
of natural enemies or predatory insects that can suppress
insect pest populations (Landis et al., 2000).

In addition, organic mulch can provide
micronutrients that support maintaining plant
resistance to disease attacks. Baglog mulch can increase
the availability of micronutrients such as boron and
copper, which play a role in plant defense mechanisms
against virus infections (J. Munir, 2024). The
decomposed straw mulch treatment can provide
important micro nutrients, such as silica, with a content
of 4 - 7% (Dobermann & Fairhurst, 2002). The silica
content is known to increase the thickness of the leaf
epidermis and strengthen cell walls, thereby minimizing
the chance of viruses entering plant tissue (Sarangi et al.,
2022; Sozubek & Ozturk, 2022). Meanwhile, the leaf litter
mulch treatment resulted in an attack intensity of 10.8%.
This is due to the slow decomposition of leaf litter, which
creates a refuge for insect vectors (Stoler & Relyea, 2020).

In the parameter of wilt disease attack caused by the
fungus Fusarium oxysporum, plants began attacking in
the fourth week in the vegetative phase and the
fourteenth week in the generative phase. The highest
attack intensity was obtained from the positive control
treatment of plastic mulch. This is due to the moisture
that favors disease development. Research by Bahadur
et al. (2018) showed that the use of plastic mulch can
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increase soil temperature due to sunlight, so that soil
moisture and temperature become high. This increase in
soil temperature can produce a favorable environment
for the growth of F. oxysporum, which can develop
optimally at soil temperatures of 21-30 ° C. The spread
of this fungus is also influenced by favorable soil pH
conditions, such as acidic soil conditions with a pH
range of 4.5-6.0 (Khilare et al., 2012).

In addition, higher soil temperature conditions can
also cause stress to the plants (Mondal et al., 2016). The
baglog mulch treatment produced the second-highest
attack intensity. The high attack in the baglog treatment
can be caused by the quality of baglogs that have not
undergone complete decomposition or still contain
residual pathogens from the fungal media, which have
the potential to become a source of disease inoculum
(Mahari et al., 2020). Oyster mushroom baglog waste
that is not properly processed can become a habitat for
wild fungi that have the potential to become pathogens
for surrounding plants (Susilowati et al., 2022). In
addition, baglogs that produce lignocellulose but have
low availability of antagonistic microorganisms may
slow down the colonization of beneficial microbes in
suppressing the attack of Fusarium wilt disease attack
(N. Munir et al., 2021).

The leaf litter treatment showed the third-highest
intensity of Fusarium wilt attack. This could be because
leaf litter that has not undergone complete
decomposition can be a source of pathogen inoculum,
including Fusarium oxysporum (Shen et al., 2024). Poorly
decomposed debris can create a favorable environment
for the growth of soil pathogens, especially if soil
moisture is high and ambient temperatures favor
pathogen development (Alegbeleye & Sant’Ana, 2020).
This condition can worsen the attack of Fusarium wilt,
especially in the plant's generative phase. The lowest
attack intensity was shown in the treatment without
mulch and with straw mulch, with an attack intensity of
10.6% each.

In the treatment without mulch, it can be caused by
lower soil temperatures, which do not support the
growth of pathogens, and soil moisture is more stable
because it is not too humid, like when plastic mulch is
used. Meanwhile, the straw mulch treatment can be
caused by straw containing micronutrients such as silica
(5i), which plays a role in suppressing the attack of
Fusarium wilt (Dobermann & Fairhurst, 2002), which is
known to strengthen plant cell walls and increase
resistance to pathogen infections, including Fusarium
(Ahammed & Yang, 2021). In addition, straw mulch is
capable of increasing soil microbial activity, including
the population of the antagonistic microbe Fusarium (X.
Yuan et al., 2024).
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In the anthracnose disease attack parameter, the
highest attack was obtained from the treatment without
mulch, with 1% attack intensity. This was influenced by
the fact that without the protection of mulch, rain or
water splashing directly on the soil can facilitate the
spread of spores to leaves and fruits, especially during
the fruit formation and ripening phases. In addition, no
mulching can cause soil moisture and microclimate
around plants to be less stable, creating environmental
conditions that are more favorable for pathogen
development. On the other hand, the low level of
anthracnose disease attack can be influenced by the use
of organic mulch, which is able to provide
microelements that affect plant resistance to disease
attack (Ahammed & Yang, 2021).

Plant Growth and Productivity
Treatment without mulch produces an average
plant height of 123.12 cm, while plastic mulch produces
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an average height of 110.52 cm. The treatment with
baglog mulch and leaf litter showed results of 114.36 cm
and 116.48 cm, while the treatment with rice straw
produced the highest plant height, which was 124.88 cm.
The stem diameter of chili plants in the treatment
without mulch reached 12.29 mm, which was the highest
value compared to other treatments. Treatment with rice
straw resulted in a stem diameter of 11.99 mm, while leaf
litter showed a diameter of 11.31 mm. Plastic mulch and
baglog mulch produced stem diameters of 11.00 mm and
10.67 mm, respectively. The treatment without mulch
produced a number of branches of 103.12, while plastic
mulch produced 105.08. The treatment with baglog
mulch had a total number of branches of 114.4, while leaf
litter showed the lowest value, which was 93.16. The rice
straw mulch treatment produced the highest number of
branches at 116.32.

Table 6. Effect of Organic Mulch on Cayenne Pepper Plant Growth

Mulch Treatment

Growth Parameters (Mean + SE)

Plant Height (cm) Stem Diameter (mm) Number of Branches
No mulch 123.11+9.52 12.2140.9a 103.11+£9.8a
Plastic 110.51+14.2a 11.00+1.42 105.00+14.42
Baglog 114.32+13.22 10.61+1.22 114.41+14.12
Leaf litter 116.41£10.52 11.31+1.02 93.124£9.9a
Straw 124.81+9.82 11.91+0.92 116.32+11.12
P (Value) 0.89 0.84 0.66

In general, crops grown using mulch tend to show
better advantages. One of them is the use of organic
mulch, which plays a role in supporting increased plant
growth in the vegetative phase by increasing nutrient
availability (Malik et al., 2018). The use of organic
mulches such as baglogs, leaf litter, and straw can
improve the physical quality of the soil. Soil
microorganisms remain active, decomposing organic
matter to supply the nutrient needs for plant growth in
the vegetative phase (El-Beltagi et al., 2022b). The
increase in plant height in mulched plants can be caused
by optimal soil moisture and temperature. Additionally,
the use of mulch can also suppress weed growth, so that
plant growth can be maximized (Marichamy et al., 2016).
The parameter of plant height in the treatment without
mulch produces a height that is almost the same as that
in the mulch treatment because proper plant care, such
as weeding weeds regularly, maximizes the nutrients
needed by plants. Research Peragi (2013) showed that
the average maximum plant height with the treatment
without mulch (control) showed the highest value
compared to the mulch treatment due to good weed
management.

Based on the results of the study, the highest stem
diameter of chili plants was recorded in the treatment

without mulch, which was 12.29 mm, followed by rice
straw (11.99 mm), leaf litter (11.31 mm), plastic mulch
(11.00 mm), and baglog mulch (10.67 mm). This can be
caused because in the treatment without mulch, weed
control is still carried out optimally through routine
weeding, so that it does not interfere with stem growth
and produces a stem diameter comparable to the mulch
treatment.

The use of organic mulches such as baglogs, leaf
litter, and straw has been shown to enrich the soil with
nutrients that support plant growth such as stem
diameter growth (Bai et al., 2021; Roeswitawati et al.,
2021; G. Yuan et al.,, 2021). In addition, mulch also helps
maintain the stability of soil temperature and moisture,
which can support optimal stem enlargement, as shown
in the study by Oesman (2023) at plant age 6 weeks after
transplanting.

Based on the results of research on the number of
branches parameter, the treatment without mulch
produced a number of branches of 103.12, while plastic
mulch produced 105.08, and the treatment with baglog
mulch had a number of branches of 114.4. At the same
time, leaf litter showed the lowest value, namely 93.16,
and rice straw mulch treatment produced the highest
number of branches, 116.32. In general, the use of
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organic mulch provides benefits to the growth of chili
plant branches through the decomposition process,
which supplies essential nutrients such as nitrogen and
potassium, which are important in the vegetative and
generative phases (Korkang & Sahin, 2021; Zairani et al.,
2023).

The treatment of rice straw mulch produced the
highest number of branches in cayenne pepper plants.
This is because straw mulch contains nutrients such as
potassium (K) and nitrogen (N), which are released
slowly during the decomposition process, thus
supporting vegetative growth, including branch
formation (Yan et al., 2019). Whereas the baglog mulch
treatment produces the second-highest number of
branches, this can be due to the relatively high nitrogen
content of baglog organic matter that can support
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optimal branch formation (Sunarya & Wardhana, 2020).
Plastic mulch showed the third highest number of
branches due to its ability to control weeds and retain
soil moisture, although it did not provide additional
nutrients due to its undecomposed nature (Mechergui
et al., 2021). The treatment without mulch produced a
lower number of branches due to unstable soil moisture,
temperature fluctuations, and the presence of weeds that
cause nutrient competition despite routine weeding (Liu
et al., 2023). The leaf litter treatment showed the lowest
number of branches, which may be due to the uneven
decomposition rate and high C/N ratio, as well as the
potential formation of anaerobic conditions if the
buildup is too thick (Elbasiouny et al., 2022; P. Wang et
al., 2023).

Table 8. Effect of Organic Mulch on the Productivity of Cayenne Pepper Plants

Productivity (Mean + SE)

Mulch Treatment Number of Fruits Weight Fruit (gr) Productivity (Ton/ha)
No mulch 915.42+140.82 222.27+41.9a 1.37£0.27a
Plastic 1071.96+212.1a 274.68449.12 1.71+£0.31a
Baglog 946.00£236.02 237.39456.3 2 1.46£0.344
Leaf litter 793.761145.214 136.42+37.2a 0.85£0.224
Straw 969.00+164.4 183.68+33.12 1.15+0.21a
P (Value) 0.61 0.26 0.27

Based on Table 8. The results of the productivity
study showed that the average number of chili fruits
produced from the treatment without mulch was 915.4
fruits, while the use of plastic mulch produced the
highest number of fruits, namely 1071.96. The treatment
with baglog mulch produced 946 fruits, while leaf litter
showed the lowest number of fruits at 793.76 fruits, and
the treatment with rice straw produced 969.08 fruits.
While the observation parameter of chili fruit weight
shows that the use of plastic mulch produces the highest
fruit weight, which is 274.68 grams, leaf litter produces
the lowest fruit weight, which is 136.42 grams. The
treatment without mulch produced a fruit weight of
222.27 grams, while baglog mulch and rice straw
produced 237.39 grams and 183.68 grams, respectively.

The use of plastic mulch resulted in the highest
number and weight of chili fruits, in line with the
findings of Halil (2021) and Gao et al. (2019), which
states that plastic mulch enhances photosynthesis by
reflecting sunlight, thereby supporting fruit formation.
Straw mulch takes second place in increasing fruit yield,
due to its ability to lower soil temperature, retain
moisture, and provide nutrients gradually during
decomposition (Huang et al., 2021; Sekhon et al., 2008).
Furthermore, baglog mulch also gives good results
because it functions as a soil cover as well as a source of
organic matter that releases essential nutrients such as
N, P, and K during decomposition (Fatimah et al., 2024;

Sobari & Fathurohman, 2021). The treatment without
mulch shows that plants are still able to produce well if
accompanied by routine weeding and optimal fertilizer
application (Peragi, 2013). In contrast, the leaf litter
treatment resulted in the lowest yield due to slow
decomposition and a high C/N ratio, which inhibited
nitrogen availability (Erdenebileg et al., 2023; van der
Sloot et al., 2022).

On the fruit weight parameter, plastic mulch
showed the highest results, followed by baglogs and no
mulch. The superiority of plastic mulch is related to
increased photosynthesis and nutrient absorption
efficiency (Das et al., 2022). Baglog mulching can
support heavy fruit productivity by increasing soil water
storage capacity and nutrient supply (Mahari et al., 2020;
Sulaeman, 2011). The treatment without mulch
produced the lowest fruit weight. This can be caused by
routine weeding to reduce competition between weeds
and plants (Galal et al., 2020). The lowest fruit weight
was found in the straw and grass treatment, which was
affected by slow decomposition and soil acidity due to
organic compounds (Bahtiar et al., 2018; C. Tang et al.,
2013; Widowati et al., 2022). In addition, allelopathic
compounds in leaf litter can inhibit fruit formation (John
& Sarada, 2012; Xuan et al., 2005).

Based on productivity data (in tons per hectare), the
plastic mulch treatment gave the highest average
productivity value of 1.71 tons/ha, followed by the
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baglog mulch treatment, with a productivity of 1.46
tons/ha, and without mulch, at 1.37 tons/ha.
Meanwhile, the rice straw and leaf litter treatments
showed lower productivity values of 1.15 tons/ha and
0.85 tons/ha, respectively.

Based on Table 9, mulch treatments give different
effects on pH and humidity, pest attack intensity, pest
population, and plant growth and productivity.
Treatments P3 (leaf litter mulch) and P4 (rice straw
mulch) produced the best pH and humidity values.
While in the aspect of pest attack intensity, treatment P1
(plastic mulch) produced the best results in 6
parameters, such as leaf spot, anthracnose, Thrips
parvispinus, Bemisia tabaci, and other diseases. P2 (baglog
mulch) is effective in suppressing leaf curl attack,
Bemisia tabaci, Myzus persicae, and Bactrocera dorsalis. P3
(leaf litter mulch) was effective in suppressing
anthracnose and Myzus persicae, while P4 (rice straw
mulch) was only superior in suppressing Thrips
parvispinus. PO (no mulch) was effective against
Fusarium wilt.

Table 9. Recommended Use of Mulch

Parameters PO P1 P2 P3 P4
Effect of mulch on soil pH and moisture

pH v v

Moisture v v
Intensity of pest and disease attacks

Leaf spot v

Leaf curl v v
Fusarium wilt v v
Anthracnose v v v Y
Thrips parvispinus v
Bemisia tabaci v v
Myzus persicae v

Bactrocera dorsalis v v
Effect of mulch on growth and productivity

Plant height (cm) v v
Stem diameter (mm) v v
Number of branches v v
Number of fruit v v
Fruit weight (g) v

Total 4 9 6 5 8

Note *: Symbol (V') indicates 1) Mulch treatment with the best
results in increasing pH and retaining soil moisture. 2) Mulch
treatment with the best results in suppressing the intensity of
pest and disease attacks. 3). Is the best result of mulch use in
increasing plant growth and productivity.

In suppressing pest populations, P1 (plastic mulch)
and P4 (rice straw mulch) were effective in suppressing
the infestation of Thrips parvispinus. P2 (baglog mulch) is
effective in suppressing pest attacks, Bemisia tabaci,
Myzus persicae, and Bactrocera dorsalis. Meanwhile, P4
(rice straw mulch) was effective in suppressing the
attack of Myzus persicae. In growth and productivity
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parameters, P4 (rice straw mulch) excelled with the best
results in the number of branches, number of fruits, fruit
weight, and stem diameter. P3 (leaf litter mulch) was
superior in plant height and stem diameter. In total, P1
treatment (plastic mulch) gave the best results in 11
parameters, P4 treatment (rice straw mulch) in 9
parameters, P2 treatment (baglog mulch) in 8
parameters, P3 treatment (leaf litter mulch) in 5
parameters, and PO treatment (no mulch) in 3
parameters. Thus, treatment P1 (plastic mulch) was most
effective for pest and pest control, while treatment P4
(rice straw mulch) was superior in supporting plant
growth and yield.

Conclusion

Mulching significantly influenced disease intensity,
soil conditions, vegetative growth, and yield of cayenne
pepper: organic mulches (rice straw, leaf litter, baglog)
reduced overall disease incidence from 28.6% (no
mulch) to 17.2-19.2%, improved soil moisture retention
and pH stability, and enhanced plant vigor —baglog and
straw notably increased branch number and supported
natural-enemy populations—whereas plastic mulch
produced the highest fruit weight per plant, indicating
its advantage for maximizing individual-plant yield;
these findings suggest a general principle that organic
mulches improve soil health and plant resilience
through nutrient release and microclimate moderation
while inorganic (plastic) mulch favors short-term yield
gains by conserving moisture and suppressing weeds, so
for sustainable production prioritize rice straw or leaf
litter to enhance soil fertility and reduce pest/disease
pressure, use well-decomposed baglog mulch when the
goal is vigorous vegetative growth and biological
control, and apply plastic mulch selectively when
immediate yield maximization is required while
mitigating environmental costs through proper disposal
and complementary organic amendments; additionally,
farmers using high-moisture organic mulches should
monitor for whitefly and aphid outbreaks and integrate
targeted monitoring and biological control to manage
potential increases in sap-sucking pests.
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