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Abstract: Oil palm (Elaeis guineensis Jacq.) is a valuable commodity that contributes significantly to the
Indonesian economy. The current decrease in oil palm production is partly attributed to the substandard
quality of fresh fruit bunches (FFB) and the duration of fruit maturation. Therefore, appropriate fertilization
is essential to enhance oil palm production. One potential solution involves the utilization of cow bio-urine
in conjunction with NPKMg fertilizer. Both bio-urine and NPKMg fertilizer contain essential nutrients that
promote increased oil palm production. This study was conducted in an oil palm plantation in Riau province,
situated at an altitude of 34 meters above sea level, on Inceptisol soil with a flat topography. The region
experiences a wet tropical climate with an annual rainfall ranging from 2,000 to 3,000 mm and is classified
as type B in the Schmidt-Ferguson classification. The research was conducted experimentally in a 3x3
factorial design using a completely randomized design (CRD). Factor I, cow bio-urine, comprised of 3 levels
(0, 2.5, and 5 liters per plant), while Factor 1, NPKMg fertilizer, consisted of 3 levels (0, 1.5, and 3 kg per
plant). The oil palm variety used was DxP PPKS SP 540, which was 48 months old after being planted in the
field. The study results revealed that the application of 5 liters of cow bio-urine per plant, in combination
with a 3 kg dose of NPKMg fertilizer, accelerated oil palm fruit maturation by 10 days compared to plants
that did not receive this combination. Providing 2.5 liters of cow bio-urine per plant with a 3 kg dose of
NPKMg fertilizer increased the number of FFB by 33% and the weight of FFB by 36% compared to plants

that did not receive fertilization.

Keywords: cow bio-urine, NPKMg fertilizer, oil palm.

Abbreviations: Ca_Calcium; CEC_Cation exchange capacity; CPO_Crude palm oil; Cu_Copper; Fe_lron; FFB_Fresh fruit bunches;
K_Potassium; Mg_Magnesium; Mn_Manganese; N_Nitrogen; P_phosphorus; pH_Potential of hydrogen; Zn_Zinc.

Introduction

Oil palm (Elaeis guineensis Jacq.) is a leading commodity
supporting the economy and is Indonesia's largest non-oil and
gas foreign exchange contributor. Oil palm development also
aims to reduce dependence on fossil fuels and create new targets
for biodiesel blends (Putrasari et al., 2016). Global demand for oil
palm will continue to increase in the next decade (OECD/FAO,
2015). In response to these conditions, it is necessary to develop
the oil palm industry through a significant increase in crop
production.

Indonesia is the largest oil palm exporting country in the world,
with details of export distribution to Asia (64.72%), Europe
(16.29%), Africa (13.59%), America (5.30%), and Oceania (0.07%)
(Bogheiri et al.,, 2023). The area of oil palm plantations in
Indonesia until 2020 reached 14.85 million ha (Directorate
General of Plantations, 2021). In 2020, Riau province had the
largest oil palm plantation area in Indonesia, namely 2.85 million
ha, with an oil palm production of 9.98 million tons of CPO.
However, in 2021, there has been a decline in production, namely
only 8.62 million tons of CPO, with a plantation area of 2.86
million ha.

The productivity of oil palm plantations in Indonesia must
continue to be increased through improvements in cultivation
activities (Boafo et al., 2020). The low production of oil palm is
due to the low quality of FFB and the relatively long maturity of
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the fruit. Oil palm production is closely related to flowering,
pollination, and fruiting. According to Sujadi and Supena (2020),
the development duration of oil palm flowers and fruit from the
formation of female flowers to harvest is around 222 days. The
length of the fruit ripening process is caused by environmental,
technical, and cultural factors that must be carried out correctly.
One of the technical cultural factors that requires management
is fertilization (Tounkara et al., 2020). Effective and efficient
fertilization methods can increase plant growth (Cui et al., 2020).
The right type and dose also affect growth and production
(Setyawan et al., 2020). This impacts increasing of leaves' area,
thickness, and chlorophyll content (Emmanuel et al., 2020). If
vegetative growth is good, generative development will also be
good, especially the productivity of FFB. An increase in FFB will
positively correlate with the CPO produced (Moreno-Sader et al.,
2020).

Low levels of macronutrients such as N, P, K, and Mg in oil palm
can harm plant growth and quality (Adib and Daliman, 2021).
Fertilization must be carried out to meet the oil palm's need for
these nutrients. Nutrients provided through fertilization must
pay attention to the principle of balanced fertilization and
according to needs to achieve optimal plant growth and
production (Rahhutami, 2015).

Fertilization is the most crucial component in maintaining oil
palm plantations. Fertilization costs up to 30-35% of total
production or 40-60% of total plant maintenance costs (CPOPC,
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2021). One way that plant nutrient needs can be met is by
providing NPKMg inorganic fertilizer. NPKMg fertilizer is a
compound fertilizer consisting of N, P, K, and Mg elements. The
nutrients contained in NPKMg fertilizer will help in the process
of fruiting oil palms, primarily the P and K nutrients. Hasputri et
al. (2017) report that administering compound NPKMg fertilizer
at a dose of 6 kg per plant per year can increase the number of
tuber rings, the addition of fronds, leaf area, leaf N nutrient and
leaf P nutrient content, FFB weight, and productivity of oil palm
plants producing four years of age. Considering the high demand
for NPKMg fertilizer and the increasing price of fertilizer on the
market, other alternatives are needed to meet the nutrient needs
of oil palm plants. One solution can be implemented by using
organic materials, namely liquid cow bio-urine fertilizer.

So far, cow bio-urine has only been an agricultural waste, even
though cow bio-urine contains N, P, K, Mg, and other nutrients
that are important for plants (Wati et al., 2014), as well as organic
substrates containing auxin and gibberellin (Mulyani et al., 2018).
Bovine bio-urine contains N 1.67%, P 2.59%, K 22.30%, Mg 1.80%,
Ca 0.47%, Cu 72.12 ppm, Mn 16.68 ppm, Zn 31.57 ppm, Fe 372.90
ppm from total solids (3.56%), and pH 8.35 (Agricultural
Technology Assessment Center, 2018). Therefore, it is necessary
to carry out research examining the combination of NPKMg
fertilizer and cow bio-urine to support the increased production
of oil palm plants. Specifically, this research aims to study the
effect of NPKMg fertilizer and cow bio-urine and their
interaction on fruit maturity and oil palm (Elaeis guineensis Jacq.)
production.

Results and discussion

Female flower sheath rupture time

Table 1 shows that the combination of cow bio-urine with
NPKMg fertilizer at each different dose did not significantly
affect the time of female flower sheath rupture, as did the single
factor of cow bio-urine and NPKMg fertilizer. This is due to
nutrients not yet available and can be absorbed optimally by a
combination of cow bio-urine with NPKMg fertilizer. Apart from
that, genotype and environmental factors also have an impact on
the flower formation process, so that they influence when the
female flower breaks the sheath. According to research by Arifin
et al. (2022), the nutrient requirements of oil palm plants are
determined by potential yields which vary according to
genotype, soil, age of the palm, and environmental factors.
According to research by Sujadi and Supena (2020), the time
required for peat soil is faster than for mineral soil. On mineral
soil, flower sheaths break approximately 64 days after flower
emergence.

Table 1 shows that the combination of cow bio-urine with
NPKMg fertilizer at each different dose did not significantly
affect the time of female flower sheath rupture, as did the single
factor of cow bio-urine and NPKMg fertilizer. This is due to
nutrients that are not yet available and can be absorbed
optimally by a combination of cow bio-urine with NPKMg
fertilizer. Apart from that, genotype and environmental factors
also have an impact on the flower formation process, so they
influence when the female flower breaks the sheath. According
to research by Arifin et al. (2022), the nutrient requirements of
oil palm plants are determined by potential yields, which vary
according to genotype, soil, age of the palm, and environmental
factors. According to research by Sujadi and Supena (2020), the
time required for peat soil is faster than for mineral soil. On
mineral soil, flower sheaths break approximately 64 days after
flower emergence.

P-nutrient has a positive influence on flower and fruit growth. N
and Mg nutrients influence leaf growth, and K catalyzes
photosynthesis. Therefore, the presence of NPK is necessary for
all forms of overall plant growth (Loh et al., 2013). P nutrients
not absorbed optimally cause delays in the flowering process.
This delay in flower development is due to metabolism not
running well; this can be seen from the study results, where all
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the treatments given did not affect when the female flowers
broke the sheath.

The sheath rupture time phase requires the P nutrient as an
energy source in flower formation metabolism. This is in line
with Purba et al. (2021), which state that more P nutrients are
needed in parts that have high metabolic activity and rapid cell
division, such as during flower initiation, flower formation, and
development. The need for P elements is very necessary in the
flower development process because it will help speed up the
flowering process. This is in line with Napitupulu and Winarno
(2010), who stated that the nutrient P will encourage the
flowering process to be faster.

Anthesis male flower time

Table 2 shows that the observations of anthesis male flowers on
all sample plants were only found on 6 plants, and the time
interval for male anthesis flowers was not significantly different.
The production of male flower clusters is generally less than that
of female flowers. Young oil palm plants produce 4-6 clusters of
male flowers per year (Hidayat et al., 2012).

The average time required from the ovary flower measuring
approximately 10 cm to the anthesis of the male flower in this
study was 16 days. Sujadi and Supena (2020) also reported that
the time required from the male flower sheath breaking to
anthesis is approximately 16 to 18 days. This is in line with
Mubarok (2022), which states that the anthesis period for male
flowers lasts 18 days.

P nutrients that are not yet available and absorbed optimally
cause plant metabolism in the flower formation phase to not run
well, so that the development of anthesis male flowers is
hampered. This can be seen from the research results, which
show that each treatment does not affect the time of the anthesis
male flower. In line with Gardner et al. (1991), the delay in the
flowering process was due to the suboptimal provision of the P
nutrient as a structural component, which plays an important
role in the metabolism of energy sources in the form of ATP and
ADP.

P nutrient plays an important role in the production of chemical
energy such as ADP and ATP; this energy is needed in the
photosynthesis process. The nutrient P can stimulate an increase
in plant metabolic processes, especially photosynthesis and plant
regeneration. Increasing metabolic processes will affect the
amount of assimilation produced. Phosphorus plays a role in the
processes of photosynthesis, burning carbohydrates, and
compounds related to glycolysis.

The increasing availability of male flowers will increase the
population of E. camerinicus beetles, thereby increasing the value
of the oil palm fruitset (Prasetyo and Susanto, 2014). Male
flowers also act as a place to lay E. camerinicus beetle eggs, which
help in the pollination process. One way to increase the
appearance of male flower clusters is by carrying out heavy
shoots.

Fruit maturity time

The combination of cow bio-urine at a dose of 5 liters per plant
with NPKMg fertilizer at a dose of 3 kg per plant significantly
accelerated the maturity of oil palm fruit by 10 days compared
to without fertilization. And the single factor of cow bio-urine at
a dose of 5 liters per plant significantly accelerates the maturity
of oil palm fruit compared to without cow bio-urine, but the
difference is not significant when given a dose of 2.5 liters per
plant. The cow bio-urine and NPKMg fertilizer provided contain
the nutrients N, P, and K, which help in the formation and
ripening of oil palm fruit. Viegas et al. (2023) stated that the P,
K, and Mg nutrients help assimilation and accelerate flowering,
seed ripening, and fruit formation. Fruit ripening is also related
to the availability of the N nutrient, which functions as a building
block for amino acids, proteins, and chlorophyll, which are
essential in photosynthesis. An adequate supply of nutrients,
especially N, is essential in oil palm production (Diyana et al.,
2017).



Table 1. Female flower sheath rupture time subjected to cow bio-urine and NPKMg fertilizer

Cow bio-urine dosage NPKMG fertilizer dosage

. (kg per plant) Average
(liters per plant) 0 15 3
...... day......
0 60.50 a 60.67 a 60.50 a 60.56 a
2.5 60.33 a 60.33 a 60.50 a 60.39 a
5 60.67 a 60.17 a 60.17 a 60.33 a
Average 60.50 a 60.39 a 60.39 a

Note: Numbers in the same row and column followed by the same letter are not significantly different according to the DNMRT test at the

5% level.

Table 2. Anthesis male flower oil palm subjected to cow bio-urine and NPKMg fertilizer

Treatment - Sample Plants
combination Repetition to- 1 ° 2
...... days......

BOP1 3 16 a -
BOP2 3 17 a -
B1P1 2 16 a -
B1P2 3 - 15a
B2P0 3 - 18 a
B2P1 3 15a -

Note: Numbers in the same row and column followed by the same letter are not significantly different according to the DNMRT test at the
5% level. Dose of cow bio-urine B0 = 0.0 liter per plant; B1 = 2.5 liter per plant; and B2 = 5.0 liter per plant. Dose of NPKMg fertilizer PO =

0.0 kg per plant; P1 = 1.5 kg per plant; P2 = 3.0 kg per plant

According to Razali et al. (2012), fruit ripening occurs when the
maximum accumulation of chemicals in the fruit occurs, where
fat is the main constituent of the fruit and has reached 45%.
Potassium helps transport carbohydrates and plays a vital role
in cell division, influencing the formation and growth of fruit
until it matures.

Adequate need for the nutrients N, P, and K, which play a role in
fruit formation, will improve the quality of oil palm FFB. Azahari
and Sukarman (2023) stated that oil palms require moderate to
high amounts of nutrients for fruit formation, and increasing the
amount of fertilizer as a source of nutrients can increase the
weight and number of FFB. Wati et al. (2014) reported that cow
bio-urine contain nutrients such as N, P, and K that are essential
for plant growth and development.

Providing cow bio-urine can add nutrients to the soil (Ramirez-
Sandova et al., 2023), increase humus, improve soil structure, and
encourage microorganisms in the soil (Comadran-Casas et al.,
2022; Bertram, 2009). Fitrah (2022) states that with organic
fertilizer, the soil can hold a lot of water, making it easier for the
roots to absorb nutrients.

Number of FFB per month per plant

Table 4 shows that the combination of cow bio-urine at a dose of
5 liters per plant with NPKMg fertilizer at a dose of 3 kg per plant
produces the highest amount of FFB, but it is not significantly
different from the combination of cow bio-urine at a dose of 2.5
liters per plant with NPKMg fertilizer at a dose of 3 kg per plant.
The combination of cow bio-urine at a dose of 2.5 liters per plant
with NPKMg fertilizer at a dose of 3 kg per plant significantly
increased the amount of FFB by 33% more than without
fertilization.

The single factor of cow bio-urine at a dose of 5 liters per plant
increased the number of FFB for oil palm compared to those
without cow bio-urine. However, the difference was not
significant when given a dose of 2.5 liters per plant. The single
factor of NPKMg fertilizer at a dose of 3 kg per plant significantly
increased the number of FFB for oil palm compared to those
without NPKMg fertilizer and a dose of 1.5 kg per plant. This is
likely because the availability of K nutrient in cow bio-urine and
NPKMg fertilizer is sufficient for the needs of oil palm plants to
produce FFB. The general impact of K fertilization on increasing
oil palm yields is caused by several factors, namely, increasing
stomatal conductance and photosynthesis in leaves, thereby
stimulating net carbon assimilation (Mirande-Ney et al., 2020),
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Figure 1. A (inset): Riau Province. B: Location of oil palm
plantation. C: Plant sampling distribution scheme.

stimulation of phloem transport and allocation of assimilate
from leaves and stems to fruit (Lamade et al., 2014; Cui et al.,
2020), an increase in the number and size of bunches (Imogie et
al., 2012; Mirande-Ney et al., 2020), and an increase in the total
surface area of the canopy (Tiemann et al., 2018).

Fruit formation is a phase that requires a lot of nutrients,
including K. Imogie (2012) reports that adding the K nutrient can
increase the quality of oil palm FFB. K-nutrient plays a role in
carbohydrate metabolism  (formation, breakdown, and
translocation of starch) by maintaining the balance of electrical
charge at the site of ATP production. K plays a role in
translocating photosynthesis (sugar) for plant growth or storage
in fruit, and together with the N element, the K element plays a
role in protein synthesis (Purba et al., 2021).

Giving cow bio-urine, apart from contributing as a source of
element K, also produces natural growth regulators containing
auxin group hormones, namely indole acetic acid (IAA), to
encourage root growth (Karimah et al., 2013). Increased root
growth causes more optimal absorption of nutrients in the soil.
Research by Viegas et al. (2023) showed that the increase in oil
palm production aligns with the increase in P and K nutrients,
especially until the plants are eight years old.




Table 3. Maturity time of oil palm fruit subjected to cow bio-urine and NPKMg fertilizer.

Cow bio-urine dosage

NPKMG fertilizer dosage (kg per plant)

(liters per plant) 0 15 3 Average
...... days......

0 144.67 a 14217 ab 141.83 abc 142.89 a

2.5 142.83 ab 141.00 abc 139.83 bc 141.22 ab

5 14217 ab 141.17 abc 134.00 ¢ 140.39 b

Average 143.22 a 141.44 ab 139.83 b

Note: Numbers in the same row and column followed by the same letter are not significantly different according to the DNMRT test at the

5% level.

Table 4. The number of FFB per month per oil palm plant subjected to cow bio-urine and NPKMg fertilizer.

Cow bio-urine dosage

NPKMG fertilizer dosage (kg per plant)

(liters per plant) 0 1.5 3 Average
...... bunch......

0 1.40 ¢ 1.57 be 1.70 be 1.58 b

2.5 1.53 be 1.83 ab 1.87 ab 1.76 a

5 1.80 ab 1.87 ab 213a 1.90 a

Average 1.56 ¢ 1.74b 1.93a

Note: Numbers in the same row and column followed by the same letter are not significantly different according to the DNMRT test at the

5% level.

The nutrient content sufficient for photosynthesis causes more
photosynthete to be produced and the number of FFB produced
to increase. The research results of Efendi and Ramon (2019)
show that the application of 80 kg of compost fertilizer per tree
and 5 liters of cow bio-urine per tree increases the trend of oil
palm fruit production compared to oil palms that are not given
fertilizer and only given compost.

The development and generative growth of oil palms, especially
the number of FFB, is greatly influenced by the application of
fertilizer and the availability of nutrients in the soil. Fertilizer
added to the soil replaces nutrients lost through leaching and
transported through the production of FFB. According to
Sukmawan et al. (2015), compound fertilizer application began
to become apparent four months after treatment. Providing
NPKMg fertilizer in this research can increase the number of oil
palm bunches in the transition phase from immature plants to
mature plants.

Weight of FFB per plant

Table 5 shows that the combination of cow bio-urine at a dose of
5 liters per plant with NPKMg fertilizer at a dose of 3 kg per plant
produces the highest FFB weight for oil palm, but this is not
significantly different from the combination of cow bio-urine at
a dose of 2.5 liters per plant with NPKMg fertilizer at a dose of 3
kg per plant. The combination of cow bio-urine at a dose of 2.5
liters per plant with NPKMg fertilizer at a dose of 3 kg per plant
significantly increased the weight of FFB by 36% more than
without fertilization.

The single factor of cow bio-urine at a dose of 5 liters per plant
increased the weight of FFB compared to without cow bio-urine,
but this was not significant at a dose of 2.5 liters per plant. The
single factor of NPKMg fertilizer at a dose of 3 kg per plant
increased the weight of FFB compared to those without NPKMg
fertilizer and those given a dose of 1.5 kg per plant. This is closely
related to the role of cow bio-urine and NPKMg fertilizer, which
provide the K and Mg nutrients that help the fruit formation
process of oil palm plants.

Applying cow bio-urine can improve the spread of roots so that
the absorption of nutrients in plants is more optimal. Using cow
bio-urine liquid organic fertilizer could increase the growth and
spread of the root system. Organic fertilizer improves soil
structure and fertility, provides various nutrients, and adds
beneficial microorganisms to the soil (Brar et al., 2015; Maltas et
al., 2018; Diacono and Montemurro, 2010). Organic fertilization
practices can increase crop yields and soil quality, and combining
organic and inorganic fertilizers is considered an effective
solution for maintaining the sustainability of plant ecosystems
(Gentile et al., 2008). Many studies show that applying organic
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fertilizer to the soil surface can provide a rich food source for
microorganisms and significantly increase the composition and
diversity of microbial communities compared to no fertilizer
application (Chang et al., 2007; Diacono and Montemurro, 2010).
In addition, applying organic fertilizer significantly increases
CEC and soil water content, thereby causing changes in the
structure and composition of soil fauna communities in acid soils
(Zelles et al., 1992). Therefore, combining treatment with organic
cow bio-urine fertilizer can increase the weight of FFB (Table 5).
The NPKMg fertilizer used in this research has a higher K
content than other nutrients, with a composition of (N 12%, P
6%, K 22%, and Mg 3%), so it can meet the needs of oil palm
plants in increasing the weight of FFB. Imogie (2012) reported
that adding K nutrients can increase the quality of FFB. In
particular, due to K fertilization, there are changes in sugars,
amino acids, and organic acids, which indicate modifications of
photosynthetic and catabolic capacity (Krebs cycle). Therefore,
K availability causes rapid changes in leaf primary metabolism
and the resulting photosynthate (Mirande-Ney et al., 2020). Oil
palm plants require moderate to high amounts of the K element
to produce a good number and size of bunches.

An increase in magnesium nutrients will stimulate plant
physiological processes. Marschner (2012) stated that Mg plays
a role as a constituent of chlorophyll and protein synthesis. In
addition, magnesium nutrients regulate the distribution of
carbohydrates throughout plant tissues and protein synthesis
(Hartatik and Widowati, 2010). Viegas et al. (2023) reported that
the availability of Mg can increase the average weight of FFB.
Application of N and K fertilizer without Mg fertilizer can cause
Mg deficiency (Ningsih et al, 2015). Mg is a secondary
macronutrient needed in manageable quantities, but its
availability is critical to supporting oil palm production.

Materials and methods

Place and time

This research was carried out in an oil palm plantation in Riau
province, Indonesia (Figure 1), with an altitude of 34 meters
above sea level, on Inceptisol soil and flat topographic
conditions. According to Rahmanto et al. (2022), the area has a
wet tropical climate with rainfall of 2,000-3,000 mm yr' and is
classified as type B in the Schmidt-Ferguson classification. The
research was conducted from January to August 2023.

Material and tool

The materials used in this research were oil palm plants that had
produced the DxP PPKS SP 540 variety, aged 48 months after
planting in the field, cow bio-urine, and NPKMg fertilizer



Table 5. The weight of FFB per oil palm plant subjected to cow bio-urine and NPKMg fertilizer.

Cow bio-urine dosage NPKMG fertilizer dosage (kg per plant)

(liters per plant) 0 1.5 3 Average
...... kg......

0 3.98d 4.20 cd 4.87 bc 4.35b

2.5 417 cd 4.80 bc 5.43 ab 4.80 a

5 4.37 cd 5.08 b 593a 511a

Average 4.16¢ 4.69 b 5.41a

Note: Numbers in the same row and column followed by the same letter are not significantly different according to the DNMRT test at the
5% level.

(12:6:22:3). The tools used include hoes, machetes, rickshaws,

palm harvest tools, colored paint, scissor's, tarpaulins', jerry cans, O ‘T O O

large buckets, labels, scales, stationery, calipers, and — —

documentation tools. O {) O

Conduction of study and experimental design 9 mI BOPO (L) B AD st db

The research was carried out experimentally in 3x3 factorial form

using a completely randomized design (CRD). Factor | is cow bio- -

urine (B) consisting of 3 levels, namely: BO = 0.0 liter per plant O O Q

(without giving cow bio-urine); B1 = 2.5 liter per plant; and B2 = O' Y O

5.0 liter per plant. Factor Il is NPKMg fertilizer (P), consisting of Ay

3 levels, namely: PO = 0.0 kg per plant (without NPKMg fertilizer); B2P1 (1) BIPO(IN) B1P2 (III)

P1 = 1.5 kg per plant; and P2 = 3.0 kg per plant. The two factors

combined resulted in nine treatment combinations with three =

repetitions, resulting in 27 experimental units. Each experimental (_:} Q O

unit consisted of two oil palm plants, so the number of plants )

used was 54, and all plants were sampled. A chart of experiments C O A,

according to a factorial completely randomized design (CRD) BOP2 (IIT) BOPO (IT) BOPL (T}

was presented in Figure 2.

NPKMg fertilizer is applied using a single system by making four

holes in the plant's east, north, west, and south directions. The O O C)

depth and diameter of the hole are 20 cm by 20 c¢m, at a radius

of 1 m from the base of the trunk. Meanwhile, cow bio-urine is O O O

applied by pouring it around the area of the oil palm plant plate. —

Fertilization was carried out at the beginning of the research. B2P1 @ BIF1 @ BOP1 (D
g g

Preparation of fermentation cow urine i

The steps for making cow bio-urine to be used as fertilizer are O O Q

(Agricultural Technology Assessment Center, 2018): C\, 0 O

1.Prepare the tools and materials that will be used in making 4 N/

cow bio-urine. The tools used were a machete, bucket, jerry can BIFO () BIP2(I) BIPZ (D

with capacity of 30 liters, tarpaulin, and barrel with a capacity of

180 liters. Meanwhile, the ingredients used are EM4, 160 liter cow —

urine, 10 liter water, and a 10 kg mixture of turmeric, ginger, O W O

galangal, and ginger. O I,»") O

2.Grind the brown sugar, then dissolve it in water. .

3.Grind the mixture of turmeric, ginger, and galangal. B2IP2(I) BIP2(T) BOP1 (IT)

4.Prepare 10 liter of water.

5.Add the mixture of turmeric ginger, galangal, and EM4 to the O O O

water until it becomes a solution.

6.Mix the solution into a cow urine drum and stir until smooth. O O C'

7.Cover the urine with a tarpaulin to avoid direct sunlight and B2P2 (III) BOP2 (IT) BOPO (IIT)

free air. This step is important for maintaining the right

conditions for fermentation and preventing any potential health O O O

hazards. '

8.Fermented for approximately 3-4 weeks O O O

9.Check and stir the mixture once a week to ensure the

fermentation is progressing as expected. BIFL (10D BOP2 () BIPO (D)

Observation parameter and statistical analysis
The parameters observed were the time the female flower sheath

rupture time, anthesis male flower time, fruit maturity time, the O O O
number of FFB per plant, and the weight of FFB per plant.

The observation data were analyzed using analysis of variance O O C)

and the Duncan New Multiple Range Test (DNMRT) at the 5% B1PO (111) B2P0 (1D B2P0 (ID
level. The linear model used:

Yijk= p + Bi + Pj + (BP)ij + €ijk Figure 2. Field experiment scheme according to factorial
Yijk= Observation data on each sample of oil palm plants completely randomized design. The distance between plants was
u = Common mean value 9 m and the distance between experimental units was 9 m.

Bi = Effect of cow bio-urine dose
Pj = Effect of NPKMg fertilizer dose
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(BP)ij = interaction effect of giving cow bio-urine and NPKMg
fertilizer
eijk = Experimental error on observation data on oil palm plants

Conclusion

The research showed that 5 liters of cow bio-urine per plant dose
with a dose of NPKMg fertilizer of 3 kg per plant produces oil
palm fruit maturity that is 10 days faster when compared to
without cow bio-urine and NPKMg fertilizer. Giving cow bio-
urine at a dose of 2.5 liters per plant with NPKMg fertilizer at a
dose of 3 kg per plant increased the number of FFB by 33% and
the weight of FFB by 36% when compared to without giving cow
bio-urine and NPKMg fertilizer.
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