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ABSTRACT

Land processing intensively and over an extended period can lead to a decline in
cultivated land quality, resulting in suboptimal plant growth. The utilization of mulch is
anticipated to enhance soil quality, enabling mustard plants to thrive and yield effectively. This
study investigates the most effective type of mulch in conjunction with land tillage to maximize
the growth and productivity of Samhong King curly mustard greens. The experiment was
conducted at the Mapena Agricultural and Livestock Polytechnic experimental garden from
November 2023 to March 2024. A factorial (3x2) experiment was set up in a randomized
complete block design with four blocks. The first factor, mulch type, comprised three levels:
straw, silver-black, and no mulch. On the other hand, the second factor, land tillage, consisted
of two levels: tillage and no-tillage. Observations encompassed growth parameters, harvest
variables, and environmental factors. The data underwent statistical analysis using analysis of
variance (ANOVA), with Tukey's statistic calculated at a significance level of 5%. The findings
revealed that the combination of tillage with silver-black mulch application facilitated superior
growth and yield of curly mustard greens compared to the application of straw mulch or no
mulch with tillage and no-tillage.

Keywords: Curly mustard greens, Factorial experiment, Land Tillage, Silver-black mulch, Straw
mulch
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1. INTRODUCTION

Green mustard, scientifically
known as Brassica juncea L., is a leafy
vegetable highly valued for its abundant
vitamins A and C (Nessley 2022). The
consumption of mustard greens per
person in Indonesia has shown a
consistent increase over the past three
years (BPS, 2023). Farmers cultivate
various types of mustard greens,
including Caisim mustard greens, Pakcoy
mustard greens, pagoda mustard greens,
bitter mustard greens, kailan mustard
greens, and curly mustard greens
(Sutarto et al., 2016; Tripama and Yahya,
2018; Nessley, 2022). Green mustard
plants thrive in sub-tropical climates but
can also adapt well to tropical climates.
While they are primarily grown in lowland
areas, they can also flourish in highland
regions. These plants are known for
tolerating high temperatures (Irmawati,
2018). However, long-term intensive land
tilage practices can negatively impact
soil quality, leading to a decline in its
physical properties. To address this
iIssue, it is crucial to implement effective
land management strategies, such as
combining land tillage with mulching.
Mulching is considered a vital component
of sustainable agriculture as it enhances
plant growth and productivity, suppresses
weed growth, reduces evaporation rates,
improves air content and sall
temperature, prevents soil erosion, and
alters the physico-chemical and biological
properties of the soil (Thakur & Kumar
2021). There are two main types of
mulch: organic mulch and inorganic
mulch. Organic mulch is derived from
natural sources such as household
waste, agricultural waste, rice husks,
straw mulch, and wood waste. Rice straw
mulch is widely used for various plant
types (Ji & Unger 2001). On the other
hand, inorganic mulch is commonly
represented by black polyethylene film
and white transparent film (Gosar et al.,
2010; Subrahmaniyan et al., 2006).
Interestingly, the application of silver-
black mulch has been found to enhance
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the growth of tomato plants compared to
straw or dry leaf mulch (Raksun et al.,
2020). Additionally, implementing a tillage
system has shown promising results in
improving the growth components and
yields of shallot plants when compared to
no tillage (Mafula and Sugito 2019).
Given these findings, the author aims to
investigate the optimal combination of
mulch types and land tillage techniques
to maximize the growth and vyields of
Samhong King curly mustard greens.
2. MATERIAL AND METHODS

The research was conducted at
the Mapena Agricultural and Livestock
Polytechnic experimental garden in Lajo
Lor, Singgahan District, Tuban Regency
(-6,9661402, 111,765878 / 6°57'59.1"S
111°45'57.2" E), from November 2023 to
March 2024. This research used a
factorial (3x2) randomized complete block
design with four blocks. The first factor is
the type of mulch, which consists of 3
levels: straw mulch, silver-black mulch,
and no mulch. In the meantime, the
second factor to consider is land tillage,
which encompasses two levels: tillage
and no-tillage. As a result, there are six
different combinations of treatments,
each repeated four times, resulting in 24
experimental units. The chosen planting
material is Ta Fung brand Samhong King
curly mustard greens. The mustard plants
are sown and allowed to grow for two
weeks or until they have developed three
leaves. The mustard seeds are planted in
Guludan, which measures 6 m x 0.5 m,
with a planting distance of 20 cm x 20
cm. Before planting, the Guludan is
prepared according to the specific
treatment. Initially, manure is applied
before transplanting, while the primary
fertilizer, urea fertilizer, is applied at a
rate of 250kg/ha (Rolanda et al., 2021).
Additionally, supplementary fertilizer is
applied at 21 DAS and 35 DAS using
NPK Mutiara 16:16:16 fertilizer at a dose
of 250kg/ha. The observations conducted

include both non-destructive and
destructive measurements. Non-
destructive observations involve
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recording the length (cm) and number of
leaves of the plants. These observations
are made 42 days after sowing (DAS).
On the other hand, destructive
observations involve measuring the
plants’ fresh weight (g) and calculating
the harvest index. These observations
are made at the time of harvesting the
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mustard greens. Furthermore,
environmental observations are carried
out to monitor soil temperature and soil
pH using a soil moisture analyzer. The
collected data is subjected to statistical
analysis using analysis of variance
(ANOVA) and Tukey's statistic at a
significance level of 5%.
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Figure 1. Flow diagram of research implementation

3. RESULTS AND DISCUSSION
Environmental observation

The environmental observations in
each treatment yielded varying results.
The highest average temperature of
33.3°C was recorded in the Guludan
treated with no tillage combined with

silver-black mulch. Conversely, the
lowest temperature of 30.9°C was
observed in the Guludan with tillage

treatment and straw mulch (Figure 2).
Mustard greens thrive best in highland
areas with ample sunlight intensity, soil

temperature  ranging from  7-28°C,
environmental humidity of approximately
75%, and soil moisture levels between
60-80% (wb) (Telaumbanua &
Purwantana, 2014). However, research
indicates that mustard plants can flourish
even at temperatures as high as 33.3°C.
This adaptability is attributed to using
cultivars that are well-suited for field
temperatures. Moreover, soil
temperatures ranging from 10°C to
35.6°C provide favorable conditions for
the metabolic activity of most soil
microorganisms (Davidson & Janssens,
2006). These microorganisms play a
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crucial role in the nutrient cycle within the
soil, ensuring the availability of nutrients
for plants (Onwuka, 2018). Conversely,
low soil temperatures can impede nutrient
absorption due to the high viscosity of soil
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(Haryanto, 2001). The highest average
pH in the observations made was 6,5 in
the tillage treatment with no-mulch
application, while the lowest pH was 6,0
in the no-tillage treatment combined with

water and reduced nutrient transport no mulch application and the combined
activity in plant roots. Low soil tillage treatment with straw mulch (Figure
temperatures reduce tissue nutrient 2). Based on the research, the pH in each
concentrations, reducing root growth treatment is still suitable for mustard

(Lahti et al., 2002). The soil pH suitable
for mustard cultivation is 6,0-7,0

greens to grow optimally.

Environmental Observation

40,0
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Figure 2. Observations Chart of average temperature (T) and soil pH for each

treatment combination
Observation of plant growth

Non-intrusive observations were
conducted by monitoring the growth of
mustard green plants, specifically by
tracking the number of leaves and plant
height. The analysis of variance (ANOVA)
revealed significant relationships, with a
p-value of 0.01 for both the leaf count and
plant height variables. The growth

characteristics of curly mustard greens
showed better outcomes when subjected
to tillage and silver-black mulch
application compared to other methods.
Plant growth results from an increase in
cell number and the enlargement of each
cell, which is irreversible and can be
guantified (Wahyudin, 2009).

Table 1. Number of leaves and length of mustard green plants in tillage and mulching

treatments at 42 DAS

Land Tillage Mulch Number of leaves Plant length
(leaves) (cm)

Tillage Silver-black 17,00 £ 1,46 24,89 + 1,37
Tillage Straw 8,75+ 1,46 17,72 + 1,37
Tillage No mulch 10,75+ 1,46 18,41 + 1,37
No-Tillage Silver-black 7,50 + 1,46 17,61 +£1,37
No-Tillage Straw 11,75+ 1,46 20,66 £ 1,37
No-Tillage No mulch 9,75+ 1,46 18,06 + 1,37
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Applying a combination of tillage
and silver-black mulch gave the highest
mean value for the number of leaves
variable, with a value of 17,00 leaves,
and the highest mean for the plant length
variable, with a value of 24,89 cm (Table
1). Applying a combination of tillage and

mulching improves  the physical
properties of the soil, macronutrient
content, and the number of fungal

populations in the plant rhizosphere
(Nugroho, 2019; Permana et al., 2017).
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The application of silver-black mulch can
improve the growth and production of chili
plants, for example, in the variables of
plant height and the number of secondary
branches of chili plants (Zairani et al.,
2023). This result also aligns with
research that has been carried out, where
the application of tillage combined with
silver-black mulch can increase the
number of leaves and length of curly
mustard greens compared to other
treatments.

Table 2. Simple effect Test of the variable number of leaves (leaves) on the mulch
comparison factor in each land tillage treatment observed at 42 DAS

Mulching Comparison

Land Tillage X1 X2 Difference P-value
Tillage Silver-black Straw 8,25+ 2,06 0,01
Tillage Silver-black No mulch 6,25 + 2,06 0,07
Tillage Straw No muilch -2,00 £ 2,06 0,92
No-Tillage Silver-black Straw -4,25 + 2,06 0,36
No-Tillage Silver-black No muilch -2,25 £ 2,06 0,88
No-Tillage Straw No mulch 2,00 + 2,06 0,92
Note: Numbers in bold indicate significance based on Tukey's adjustment at

alpha=0.05; The difference value is obtained based on the subtraction of the
mean from the treatment column X1 to column X2 at each land tillage interval.

The simple effect test analysis of
the variable number of leaves at 42 DAS
shows that different mulching applications
provide significant differences in the
tillage treatment. Combining tillage with
silver-black mulch can increase the

number of leaves by a difference of 8,25
leaves, which is higher than that of straw
mulch application. In the no-tillage
treatment, using different mulches did not
significantly affect the variable number of
leaves at 42 DAS (Table 2).

Table 3. Simple effect Test of the variable plant length (cm) on the mulch comparison
factor in each land tillage treatment observed at 42 DAS

Mulching Comparison

Land Tillage X1 X2 Difference P-value
Tillage Silver-black Straw 7,17 £1,94 0,02
Tillage Silver-black No mulch 6,48 +1,94 0,04
Tillage Straw No mulch -0,69 £ 1,94 1,00
No-Tillage Silver-black Straw -3,05+1,94 0,63
No-Tillage Silver-black No mulch -0,46 £ 1,94 1,00
No-Tillage Straw No mulch 259+1,94 0,76

Note: Numbers in bold indicate significance based on Tukey's adjustment at

alpha=0.05; The difference value is obtained based on the subtraction of the
mean from the treatment column X1 to column X2 at each land tillage interval.

The analysis of the simple effect
test of the plant length variable at 42 DAS
showed that in the tillage treatment,
different mulching applications provided
significant differences. The combination
of tillage with silver-black mulch can

increase plant length by a difference of
7,17 cm compared to straw mulch and
also higher compared with no mulch
application, which is a difference of 6,48
cm. Meanwhile, in the no-tillage
treatment, different mulches did not
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significantly affect the plant length
variable at 42 DAS (Table 3). This result
Is also consistent with previous research
that shows that applying black mulch and
tillage can improve okra plants' growth
and vegetative yield (Mamkagh, 2009).

Observation of harvest

The statistical analysis, ANOVA,
reveals noteworthy interactions between
tillage and mulching treatments for both
the plant fresh weight variable and the
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harvest index variable. The p-value for
the plant fresh weight variable is 0.00,
while the p-value for the harvest index
variable is 0.02. Among the different
combinations of tillage and mulch,
applying silver-black mulch in conjunction
with tillage yielded the highest average
fresh weight of plants and harvest index
during the harvest observations.
Specifically, the average fresh weight of
plants was 403.00 g, and the average
harvest index was 0.95 (Table 4).

Table 4. Plant fresh weight variables and harvest index in land tillage and mulching

treatments for harvest observations

Land Tillage Mulch Fresh weight (g) Harvest Index
Tillage Silver-black 403,00 £ 16,05 0,95+ 0,02
Tillage Straw 316,00 £ 16,05 0,85+ 0,02
Tillage No mulch 326,00 + 16,05 0,85+ 0,02
No-Tillage Silver-black 263,00 + 16,05 0,84 + 0,02
No-Tillage Straw 289,00 + 16,05 0,88 £ 0,02
No-Tillage No mulch 262,00 + 16,05 0,82 £ 0,02

The results of the simple effect test
on the variable fresh weight of plants
during harvest observations showed that
in the tillage treatment, the use of
different mulches made a significant
difference in the variable fresh weight of
plants. The combination of tillage with
silver-black mulch can increase the fresh

weight of plants by 87,00 g higher than
straw mulch and 77,00 g higher than
compared to without mulch application
(Table 5). Meanwhile, in the no-tillage
treatment, the mulch difference did not
significantly affect the plant fresh weight
variable (Table 5).

Table 5. Simple effect test of the plant fresh weight variable (g) on the muilch
comparison factor in each tillage treatment for harvest observation

Mulching Comparison

Land Tillage X1 X2 Difference P-value
Tillage Silver-black Straw 87,00 + 22,7 0,02
Tillage Silver-black No mulch 77,00 +22,7 0,04
Tillage Straw No mulch -10,00 £ 22,7 1,00
No-Tillage Silver-black Straw -26,50 £ 22,7 0,84
No-Tillage Silver-black No mulch 1,00 £ 22,7 1,00
No-Tillage Straw No mulch 27,50 + 22,7 0,82

Note: Numbers in bold indicate significance based on Tukey's adjustment at

alpha=0.05; The difference value is obtained based on the subtraction of the
mean from the treatment column X1 to column X2 at each land tillage interval.

The simple effect test on the
harvest index variable shows that in the
tilage treatment, differences in the type
of mulch significantly influence the
harvest index. The combination of tillage
with silver-black mulch makes the harvest

index higher than straw mulch with a
difference of 0,10, and the difference is
0,11 higher if silver-black mulch is used
than no mulch. Meanwhile, in the no-
tillage treatment, different mulch types did
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not significantly affect the harvest index
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variable (Table 6).

Table 6. Simple effect Test of the harvest index on the mulch comparison factor in
each tillage treatment for harvest observation

Mulching Comparison

Land Tillage X1 X2 Difference P-value
Tillage Silver-black Straw 0,10 £ 0,03 0,03
Tillage Silver-black No muich 0,11 £ 0,03 0,03
Tillage Straw No mulch 0,00 £ 0,03 1,00
No-Tillage Silver-black Straw -0,03 £ 0,03 0,87
No-Tillage Silver-black No mulch 0,03 £ 0,03 0,95
No-Tillage Straw No mulch 0,06 £ 0,03 0,41

Note: Numbers in bold indicate significance based on Tukey's adjustment at

alpha=0.05; The difference value is obtained based on the subtraction of the
mean from the treatment column X1 to column X2 at each land tillage interval.

According to the research
conducted, the optimal condition for
cultivating Samhong King curly mustard
greens involves the combination of tillage
with the application of silver-black mulch.
This practice enhances the environmental
factors necessary for plant growth. The
silver-black mulch consists of a silver top
surface and a black inner surface. The
silver surface is designed to reflect light,
promoting efficient photosynthesis in

plants, while the black color helps
maintain stable soil temperature by
preventing heat release through

evaporation. Silver-black mulch has been
found to enhance the growth and yield of
eggplant crops significantly. The black
color of the mulch aids in withstanding
high temperatures, while the silver color
reflects  sunlight, increasing  light
absorption by the plants. This result, in
turn, boosts plant metabolism and
influences the formation of vyield
components in eggplant crops (Muslim &
Soelistyono, 2017). Meanwhile, tillage
can improve the soil's biological and
physico-chemical properties, improving
soil aeration so that mustard plants can
grow and produce well compared to other
treatments. Tillage can improve the
growth characteristics of mustard greens,
possibly due to the proliferation of roots
to a greater depth and extent, which
supports the availability of moisture and
nutrients, so plant growth characteristics

are accumulated better compared to no-
tillage (Kumar et al., 2016).
4. CONCLUSION
There was a significant interaction

between the tillage treatment and the
mulching on the growth variables and
yield components of the Samhong King
curly mustard greens. Utilizing a blend of
tillage and silver-black mulch can
substantially enhance the number of
leaves, plant length, fresh weight, and the
harvest index of Samhong King curly
mustard greens. In comparison to
alternative treatments, the average
number of leaves observed was 17, the
plant length measured 24.89 cm, the
fresh weight amounted to 403 g, and the
harvest index reached 0.95.
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