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CHAPTER I. INTRODUCTION

1. Palm oil

Oil palm is a type of plant belonging to the genus Elaeis and the order
Arecaceae. This plant is used in commercial agricultural businesses to produce palm
oil. This genus has two member species. The oil palm Elaeis guineensis is the most
commonly cultivated oil palm species in the world, especially in Indonesia, and the
world's main source of palm oil. The Elaeis oleifera oil palm is native to tropical
South and Central America, and is used locally for oil production. Palm oil is an
industrial plant as a raw material for producing cooking oil, industrial oil and fuel.
Indonesia is the largest producer of palm oil in the world.

In Indonesia, it is spread in the Aceh area, the east coast of Sumatra, Java,
Kalimantan and Sulawesi. There are several species of oil palm, namely E.
guineensisJacq., E. oleifera, and E. odora. Oil palm varieties or types are classified
based on two characteristics, namely endocarp thickness and fruit color. Based on
the thickness of the endocarp, oil palms are classified into three varieties, namely
Dura, Pisifera, and Tenera, while according to the color of the fruit, oil palms are
classified into three varieties, namely Nigrescens, Virescens, and Albescens. In
general, oil palm consists of several parts, namely roots, stems, leaves, flowers and
fruit. The part of palm oil that is processed into oil is the fruit.

The suitable oil palm plantation development area is at 15°N-15°S. The
ideal height for oil palm planting ranges from 0-500 m above sea level. Palm oil
requires rainfall of 2,000-2,500 mm/year. The optimum temperature for oil palm
growth is 29-30 °C. The intensity of sunlight is around 5-7 hours/day. The ideal
optimum humidity is around 80-90%. Oil palm can grow on Podzolic, Latosol,
Hydromorphic Gray, Alluvial or Regosol soil types. The general soil pH criteria
required for mineral soils in the growth and production of oil palm plants require
optimum soil acidity (pH), namely 5.0-7.0 (PPKS 2008 &Raharja (2016).

Oil palm plants are one of the plantation crops that require quite high
nutrient input, so the need for fertilizer per hectare is quite large, fertilization is an
important factor in efforts to achieve high productivity, especially in meeting nutrient
availability. Nutrients from fertilizer provide additional energy which is very necessary
for the growth and productivity of oil palm (Darmosarkoro et al., 2007). Achieving
optimal production of fresh fruit bunches (FFB) and good oil quality is the goal of
fertilizing oil palm plants. A lack of one of the nutrients will cause the plant to show
symptoms of deficiency and result in hampered vegetative growth and reduced plant
production. Besides that, the productivity of oil palm plants is also determined by the
different characteristics of the land in each development area.

2. Needs and Sources of Nutrients

All plants, including oil palm, need 16 nutrients to live healthily and complete
their life cycle. 13 of the nutrients obtained from the soil are Nitrogen (N),
Phosphorus (P), Potassium (K), Calcium (Ca), Magnesium (Mg), Sulfur or Sulfur (S),
Chlorine (CI), Iron or Ferrum (Fe ), Manganese (Mn), Copper or Cuprum (Cu), Zinc
or Zincum (Zn), Boron (Bo) and Molybdenum (Mo). And 3 nutrients are obtained
from the air, namely Carbon (C), Hydrogen (H) and Oxygen (O2).



The use of nutrients in oil palm plants is for vegetative growth such as
fronds, stems and roots, while generative growth needs such as for the production of
male and female flowers which will develop into bunches.

Nutrient elements that plants need in large quantities are called macro elements,
namely N, P, K, S, Ca and Mg. Meanwhile, the nutrients needed in small quantities
are called micro elements, namely Cl, Fe, Mn, Cu, Zn, Bo and Mo. Micro-fertilizers
such as HGFB, CuS04, ZznSO4 and MnSO4 must be applied carefully. Excessive
application will cause plant poisoning.

Meanwhile, nutrients that come from the air, namely C, H, O, play a role in
binding other essential soil elements to form compounds that can be utilized by
plants. For example, the element P cannot be absorbed by plants before it forms a
compound. Together with Oz it forms P20s.

Oil palm plants, at the age of 8-10 years, every year require nutrients for
growth and production (25 tonnes/hal/year) as much as +192.5 kg of N elements,
26.0 kg of P elements, 251.4 kg of K elements. and 61.3 kg of Mg elements. To
maintain high production, nutrients absorbed by plants must be replaced in anoranic
and/or organic forms, for example empty leaves, POME (Palm oil Mill Effluent) and
Solid.

Fertilization practices make a very broad contribution in increasing
production and the quality of the products produced. The benefit of fertilizer for
plants is that it provides nutrients that are lacking or not available in the soil to
support plant growth. In detail, the benefits of fertilizer can be divided into two types:

The benefits of fertilizer on the physical properties of soil
The main benefits of applying fertilizer to the soil are related to the physical
properties of the soil, namely:

* Improve the soil structure from dense to loose. Loose conditions will
provide space in the soil for air and water. Air in the soil is needed to
support the growth of aerobic bacteria in the roots, while water in the soil
provides supplies for plants.

* Makes it easier to process land so that it will reduce processing costs.

* Binds loose soil grains (in sandy soil) to make them denser and not
destroyed quickly.

* Reduces erosion on the soil surface because fertilizer functions as a
binder for soil particles.

» Benefits of fertilizer on soil chemical properties

* There are several benefits of applying fertilizer related to the chemical
properties of the soil, namely:

* Provides necessary nutrients for plants.

* Replace losses of nutrients such as N, P and K caused by evaporation,
surface water flow (run off) or absorbed by plants.

* Helps in the absorption of nutrients.

* Improve soil acidity.

* Increases the activity of soil microorganisms.

3. Deficiency Symptoms



Deficiency is a condition where a plant lacks certain nutrients, which can be
seen from the physical symptoms of the plant, especially on the leaves and stems. A
reliable gardener must be able to know the condition of the plants in his garden
whether they are deficient in nutrition or not. By knowing the nutritional status of
plants, future plans can be made as anticipation. Deficiency symptoms commonly
found in oil palm plants include:

1) Nitrogen (N)

Nitrogen plays an important role in plant growth in the processes of protein
formation, chlorophyll synthesis and photosynthesis. Plants take up Nitrogen from
the soil in the form of nitrite (NO3s-) and ammonium (NHa+).

Symptoms start from old fronds that are pale green to yellowish in color. In the next
stage, the leaf veins are bright orange or brownish orange, the leaf veins of the leaf
blade become smaller and curl inward.
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Figure 01. Nitrogen (N) Defici

ency

2) Phosphorus (P)

Phosphorus plays a role in plant metabolic processes such as: energy
transfer adenosine triphosphate (ATP), adenosine diphosphate (ADP) and
adenosine monophosphate (AMP). P deficiency will result in a decrease in metabolic
processes which include inhibition of cell growth and multiplication, respiration and
photosynthesis. Plants take up phosphorus in the form of orthophosphate ions
(H2POas-, HPO4=, PO43-).

Identification of P deficiency visually is very difficult because it does not
show specific symptoms on the leaves. As indications include; Plants experience
stunted growth (dwarf) and short fronds, the higher the tree, the smaller the diameter
(like a pyramid) and the number of bunches produced and the weight of the bunches
decreases. In TBM there are nuts with small leaves (due to reduced N fixation). If
there are weeds with light purple leaves, Melastomamalabathricum (red sencang)
and Dicranopterislenearis (resam fern) then the soil is experiencing a P deficiency.



Caption:

Plants experience stunted growth
(stunting) and short midribs, the
higher the tree the smaller the
diameter (like a pyramid)

Figure 02. Phosphate Deficiency

3) Potassium (K)

Potassium plays a very important role in plants, especially in controlling the process
of opening and closing stomata, activating enzymes and increasing the transport of
photosynthesis products to the storage part (fruit).

Deficiency symptoms include orange spotting and confluent orange spotting
as well as mid crown yellowing starting from old fronds because K usually flows from
old fronds to young fronds. Symptoms of orange spotting include shiny orange spots
that transmit light to the leaflets. In the field, symptoms of confluent orange spotting
due to genetics and K deficiency must be distinguished by paying attention to the
ability to transmit sunlight. Symptoms of mid crown yellowing are characterized by
the development of symptoms of necrosis in a yellowish brown color that is not
bright. These small spots experiencing chlorosis develop throughout the leaves,
which then form yellow bands on the sides of the leaf blades. In severe K deficiency
symptoms, mid crown yellowing and confluent orange spotting often appear
simultaneously.



Caption

a. Orange Spotting due to K deficiency,
transparent and translucent spots

b. Furthermore, these spots will dry
sporadically on the leaves.

c. Often white stripes and K deficiency
appear together, this indicates that
K is reduced and there is no
balance between K and N.

(a). One of the symptoms of K
deficiency, but it rarely appears in
the field

(b) Close up photo of K deficiency

(c) TBM that shows symptoms of K
deficiency even though it has been
applied with empty steps

(d) Mid crown yellowing and symptoms
of K deficiency in nuts

Figure 03. Potassium Deficiency

4) Magnesium (Mg)

Magnesium is a small divalent cation and has electropositive properties

which play a role in the process of chlorophyll formation, enzyme activator and
energy transfer as well as controlling the acidity level (pH) in cells.
Symptoms of Mg deficiency start from old fronds. In the early stages, leaves that are
older and often exposed to sunlight will be yellowish green. In further symptoms the
leaves change color to bright orange. If left untreated, the color of the leaves turns
brown and eventually dries, starting from the side of the leaflets.

a and b. Symptoms of Mg deficiency in
midrib

c. A more detailed observation will show
leaf blades with symptoms of K and Mg
deficiency

Figure 04 . Mg deficiency
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5) Boron (B)

Boron has an important role in the synthesis of carbohydrates and sugars,
nucleic acid and protein metabolism, as well as in meristematic activity (components
of growth tissue).

Symptoms of B deficiency start from the midrib above and are characterized as

follows:

The tip of the leaf forms a hooked leaf

Crinkled leaf (wrinkled leaves)

Shortening the size that indicates a typical condition, namely a flat top
Bristle tip (the tip of the leaf is not formed but forms like a palm fiber,
which is a transition between a hook leaf and a severe little leaf).

Fish bone leaves, often found in plants that are just starting to produce,
where the size of the midrib will decrease and the leaf blades will be stiff
and narrow, and the distance between the leaf blades will be far away.
The tip of the frond is not formed (the 2 leaves at the tip are missing) is
called a blind leaf.

The leaflets become dense and the leaves break easily, sometimes
accompanied by white stripes.

If deficiency symptoms are left for a long period of time or are not treated
properly, the plants will become stunted.

a. Incomplete kernel formation

b. Hooked leaves due to Boron deficiency

c. Crinkled leaf (wrinkled leaves due to
Boron deficiency)

d. Hooked leaves

e. Leaves experience Boron and Potassium
deficiencies

"~

Figure 05. Boron Deficiency
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CHAPTER Il. METHODOLOGY

This study uses a qualitative method with a case study approach regarding
the influence of empty bunches on independent smallholders' oil palm plants, in
collecting data by conducting interviews with farmers and taking samples of empty
bunches and analyzing them in the laboratory. This study uses a field study design.
This study was conducted in Pulau Pauh Village, Renah Mendaluh District and
Suban Village, Batang Asam District, West TanjungJabung Regency. The time used
in this analysis process was 5 months starting from November to the 2nd week of
March 2024. The activity process includes discussions and interviews, taking
samples, checking samples in the laboratory, data analysis and writing reports.

Time and place of sampling

Sample type Time taken Location

Empty Fruit Bunches Taken during the day|In the farmer's garden

(EFB) or Tankos or TKKS | when the weather is hot (Pak  Imron)  Suban
Village, EFB/Tankos is

sourced from the CPO
processing factory PT.
Makin

Solid from Palm Oil Mill
Effluent

Taken during the day
during hot weather, the
solid taken is solid that
has undergone a 30 day
deposition process.

In the KP3 plantation
area, Panoban Village,
Batang Asam District.
West Tanjung Jabung
Regency

Animal waste - solid

Taken in the morning
when the weather is clear,
the animal waste has been
fermented for 15 days

In the livestock pen area

of an independent oil
palm farmer (Mr. Bejo
Sampurno) in  Sungai
Rotan Village, Renah
Mendaluh District, West
Tanjung Jabung
Regency.

Animal waste — liquid
(goats)

Taken in the morning in
sunny weather, urine has
been fermented for 15
days

In the livestock pen area
owned by the farmer (Mr.
Indra), in the Pelabuhan

Dagang Sub-District,
Tungkal Ulu District,
West Tanjung Jabung

Regency

Bio Juice

Taken in the afternoon,
when the weather is
sunny, bio juice is the

result of fermentation for
30 days

At the house of a KP3
member (Mrs. Nevi) in
Panoban Village, District.
Batang Asam, West
TanjungJabung Regency
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Wood vinegar compost Taken in the afternoon in | At the house of a
sunny weather, the wood | member of KTH
vinegar has been | Panoban District. Batang
fermented for 14 days Asam  District, West

Tanjung Jabung
Regency

The samples carried out in laboratory tests were empty oil palm bunches
(EFB), solid, solid and liquid animal waste (urine), bio juice and wood vinegar
compost. Laboratory tests were carried out at PT. Sucofindo Jambi city starting
December 1, 2023 and results published on January 9, 2024.

Of the 6 samples tested, only 2 samples were analyzed for their influence
and impact on the growth and production of oil palm plants, namely empty and solid
bunches, because both are available in almost all farmers' plantation areas and palm
oil mill areas, so when the content and analysis of plant nutrient requirements are
known palm oil, it is hoped that independent farmers can increase the use of these 2
organic materials. Meanwhile, 4 other samples, namely bio juice, liquid and solid
animal waste and wood vinegar compost, are additional information which is
considered important for laboratory testing because it has also been applied by
several farmer groups in the study area.

Parameters tested on EFB (Oil Palm Empty Bunches)

Parameter Units Results Methods
Nitrogen % SNI 776:2018
Phosphor % SNI 776:2018
Potasium % SNI 776:2018
Magnesium % PO/PK/06
Boron ppm PO/PK/06

Parameters tested on Solid

Parameter Units Results Methods
Nitrogen % SNI 776:2018
Phosphor % SNI 776:2018
Potasium % SNI 776:2018
Magnesium % PO/PK/06
Boron ppm PO/PK/06
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Organic fertilizer is fertilizer composed of living creature material, such as
weathered remains of plants, animals and humans. Organic fertilizer is defined as
plant nutrients derived from organic materials. Organic materials generally used to
make organic fertilizer include compost, manure, kitchen waste, agricultural waste
and other organic materials.

Organic fertilizers, such as compost and manure, have a number of
significant advantages in the context of sustainable agriculture. These advantages
include:

* Providing nutrients gradually, because the decomposition process by
microorganisms releases nutrients slowly into the soil. This helps reduce
the risk of nutrient overdose that can occur with inorganic fertilizers,
which tend to provide nutrients instantly.

* Improving soil structure and water resistance, reducing the risk of soil
erosion, and improving aeration and drainage.

« Stimulating soil microbial activity, creating a balanced soil environment
and reducing the risk of plant disease.

* Improving soil chemical properties such as pH and nutrient content

* Providing a positive impact on the environment, reducing dependence on
chemical fertilizers and contributing to carbon balance in the soil.

The organic fertilizers that you should pay attention to are C/N and C-
Organic. The C/N ratio is the ratio between Carbon and Nitrogen. The C/N ratio in
the composting process will determine the speed of the decomposition process of
organic material, if it is too high it will inhibit the rate of the decomposition process,
while low C/N ratio organic material can provide plant nutrients more quickly.

With a high C/N ratio, microorganisms cannot develop properly due to a lack
of nitrogen, a C/N ratio that is too low will risk the loss of nitrogen in the form of
ammonia. The C/N ratio for organic materials as raw materials should be around 25-
35. If the organic material consists of various types, it means that there are various
C/N ratio values that are different.

Organic Carbon (C-Organic) is the ratio between the amount of the carbon
element (C) to the amount of nitrogen (N) contained in an organic material.
The higher the C-Organic content, the better the quality of the compost. Organic
matter plays a very important role in improving the physical properties of the soil, as
well as increasing the availability of nutrients for plants.

pH (Potential of Hydrogen) is the degree of acidity which is used to
express the level of acidity or alkalinity of a solution. The composting process can
occur in the pH range of 5.5 - 9. The pH level of mature compost is usually close to
neutral. Compost conditions contaminated with rainwater can also cause high pH
problems (Epstein, 1997). Acid conditions in the composting process are usually
overcome by adding lime or kitchen ash. However, monitoring the temperature and
turning the compost material in a timely and correct manner can maintain the pH
condition at a neutral point, without adding lime (Yuwono, 2005).

14



of Agriculture of the Republic of

The manufacture of organic fertilizer must refer to the Decree of the Minister

Indonesia No0.261/KPTS/SR.310//M/4/2019

concerning minimum technical requirements for organic fertilizer, biological fertilizer
and soil amendment.

Table 01. Solid Organic Fertilizer and Liquid Organic Fertilizer

STANDAR MUTU No. PARAMETER SATUAN STANDAR MUTU
No PARAMETER SATUAN MURNI DIPERKAYA - —
MIKROBA 1. | C-organik % (w/v) |minimum 10
1. |C-organik % minimum 15 minimum 15 2. | Hara makro:
2. |C/N - [=25 s25 N + P20s + K20 % (w/v) |2-6
3. | Kadar Air % (w/w) | 8-20 10-25 3. | N-o . % (w/v) minimum 0,5
4. | Hara makro % minimum 2 4. | Hara mikro**
(N + P20s + K20) :
5. | Hara mikro Fe total ppm 90 - 900
Fe total ppm imum 15.000 im 15.000 Mn total ppm 25 - 500
Fe tersedia ppm 500 500 Cu total ppm 25 - 500
Zn ppm 5000 k 5000 Zn total Ppm 25 - 500
6. |pH - |4-9 4-9 B total ppm 12-250
7. | E.coli Cfu/g |<1x102 <1x102 Mo total pPpm 2-10
atau
MPN/g 5. |pH - 4-9
Salmonella sp cfu/g |<1x102 <1x102 6. [ E.coli cfu/ml <1x10?
atau atau
MPN/g MPN/ml
8. | Mikroba fungsional** cfu/g z21x10% Salmonella sp cfu/ml <1x102
9. | Logam berat: atau
:ls ppm imum 10 imum 10 MPN/ml
g m am 1 i 1
Pb iﬁm maksimum 50 maksimum 50 7. |Logam berat
cd ppm imum 2 . 2 As pPpm maksimum 5,0
Cr ppm imum 180 imum 180 Heg pPpm maksimum 0,2
Ni ppm imum 50 50 Pb ppm maksimum 5,0
10. | Ukuran butir 2-4,7Smm*** | % | minimum 75 minimum 75 Cd ppm maksimum 1,0
11 [ Baben futan Cr ppm maksimum 40
(plastik, kaca, kerikil) % 2 m 2 Ni ppm maksimum 10
12. | Unsur/senyawa lain**** 8. | Unsur/senyawa lain***
Na ppm maksimum 2.000 maksimum 2.000 Na ppm maksimum 2.000
Cl ppm 2.000 im 2.000 Cl ppm maksimum 2.000

For the study of organic fertilizer, there are several samples that have been analyzed
in the laboratory, including:

1. Palm Oil Empty Fruit Bunches (EFB)

Empty Fruit bunches (EFB) are waste from palm fruit bunches that have been
processed in palm oil mills (POM).

1) Nutrient elements contained in EFB

JJK's production is around 23% of the total FFB processed. The nutrient
elements contained in EFB (Anugerah Energitama Plantation Operational
Standards) are as follows:
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Table 02. Nutrient content of EFB (water content 60%)

Nutrients Units Range Average
M Mitrogen e 0.64 —0.93 0.80
P:0 | Phosphorus e 0.160 —0.318 0.11
k.0 Kalium, Potassium % 1.93 —4.03 2.40
MgO | Magnesium S 017 -0.28 017
Cal Kalsium, Calsium % 0.23 -0.41 0.27
cl Khlor e 0.44
Mn Mangan Ppm 9-34 2475
B Boron Ppm 10 -16 12.84
Zn Seng, Zinc Ppm 22 -850 37.72
Cu Copper Ppm 43 - 83 53.14
Fe Besi, Ferrum Ppm 158 — 1128 275.36

2) Benefits of EFB for plants
The benefits of EFB for plants are:

a) Soil chemical aspects: as a source of plant nutrients and soil
organic matter.

b) Soil biology: as a growing medium for decomposing
microorganisms in the soil and increases biodiversity and is
able to stimulate the growth of new plant roots.

c) Physical aspects of soil: as a soil conservation medium to
prevent the risk of erosion and increase the ability to store
ground water.

The results of EFB samples for laboratory analysis have
many factors that cause fluctuations in nutrient content, including
empty bunches that must be taken from the field in less than 6
days, because EFB nutrient content decreases very quickly. If the
collection time is slow, the nutrient elements will decrease.

The difference in the C/N ratio is very high so that the process of
decomposition and mineralization of EFB in the field by
microorganisms is relatively slow. To see the length of nutrient
decomposition in the process, see the table below:

Table 03. Decomposition of EFB nutrients

Nutrients T50*
N 205 days
P 85 days
K 25 days
Mg 115 days

T50* is the time required to decompose 50% of the nutrient content (SOP AA).
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Of the four main nutrients, the nutrient potassium (K) breaks down the fastest. The
slow decomposition of N, P and Mg is not entirely detrimental. This condition can
reduce the risk of losing nutrients due to the evaporation process.

For horticultural plants EFB must be composted first.

The nutrients contained in EFB are based on analysis of samples from the field as
follows:

Table 04. Results of analysis of EFB content (Oil Palm Empty Fruit Bunches)

Parameters Units Results Methods

Nitrogen (N) % 0.74 _ SNI7763.2018
Phosphor as P,0s % 0.19 ____ SNI77632018
Potasium as K0 % 2.09 . oNTIese08
Magnesium % 0.18 i R - ;. .. S
Boron (B) ppm __Below 0.26 e TOREBIOR,

From the results of the EFB analysis from the laboratory, it was then converted to
inorganic fertilizer as follows:

Table 05. Equivalence of EFB content to inorganic fertilizer

1 ton equal to fertilizer

Nutrients 1 ton/equal (ka)
Nitrogen (N) 740 kg 16.09 Kg Urea
Phosphor as P,0° 1.90 kg 413 Kg TSP
Potasium as K,0 2090 kg 34.83 Kg MOP
Magnesium 3.00 kg 11.11 Kg Kieserite
Boron (B) 0.001 kg 0.002 Kg Borate

2. Solid
Solid is the final result of processing palm oil which
comes from the processing of liquid waste and
solid waste which has been deposited and used as
a soil fertility enhancer which is included in the
group of organic fertilizers.
Solid contains high levels of nutrients and organic
substances. Solid application to oil palm plants
can increase the physical, chemical and biological
content of the soil and can reduce the overall need
for inorganic fertilizers.

1) Nutrients are contained in solids
The nutrient content in solid varies, but on average in one ton of wet solid or
the equivalent of 0.35 ton of dry solid the nutrient content is equivalent to 17
kg of urea, 3 kg of TSP, 8 kg of MOP and 5 kg of kieserite (SOP Salim)
The nutrients contained in the solid are based on analysis of samples from the
field

17



Table 06. Solid content analysis results

Parameters Units Results Methods

Nitrogen (N) % 308 ___ SNI7ve32018
Phosphor as P,0s % 0.85 ___SNI7763:2018
Potasium as K,0 % 0.68 | [ —— SNI 7763:2018 Ly
Magnesium % &1 | POIPK/IOG6 ol
Boron (B) ppm g Bt PO/PK/0€ .

Analysis of solid samples converted into inorganic fertilizer can be seen in the table
below.

Table 07. Equivalence of solid content to inorganic fertilizer

1 ton equal to fertilizer

Nutrients 1 ton/equal ()
Nitrogen (N) 30.30 kg 65.87 KgUrea
Phosphor as P,0° 8.50 kg 18.48 Kg TSP
Potasium as K;0 6.80 kg 11.33 Kg MOP
Magnesium 10.17 kg 37.65 Kg Kieserite
Boron (B) 0.06 kg 0.143 Kg Borate

2) Benefits for plants

Benefits of Solids for Plantation Plants and Horticultural Plants: Solids contain
high levels of nutrients and organic substances, application of solids to plants
increases the physical, chemical and biological content of the soil and can
reduce the overall need for inorganic fertilizers

3. Wood Vinegar (WV)
Wood vinegar is an organic liquid produced
from the condensation process of smoke from
burning biomass such as wood. Wood vinegar
is also known as liquid smoke/pyroligneous
acid.

1) The nutrients contained in wood vinegar
The components of the resulting wood
vinegar consist of acetic acid 20.13 - 30.05 #=
ppm, methanol 0.44 - 1.15% and phenol © &
52.41 - 63.62 ppm. The pyrolysis results show that wood vinegar from each
type of wood waste contains different amounts of chemical components from
one type to another, in the range of 20 - 32 components. Nutrients contained
in wood vinegar: organic C 6.12 - 7.35%; N total 0.62 - 0.67% ; P205 total
0.24 - 0.31% and K20 total 0.31 - 0.36% (Sri Komarayati,).

2) Benefits for plants
The benefits of wood vinegar are many, including as a food preservative, pest
and plant disease exterminator, organic liquid fertilizer, plant fertilizer,

18



disinfectant and inhibitor of microorganisms as well as preventing fungi and
bacteria.

Pure wood vinegar (without the addition of organic materials is not
recommended for palm oil plants because it is very low in nutrition.

Table 08. Results of analysis of wood vinegar content

Parameters Units Results Methods

C-Organik % 1.21 __Walkey and Black

Rasio C/N - SRRl e | ~ Kalkulasi 1l
pH = . 6ea | POPRS
Magnesium % e o POIRIKIIE.
Boron (B) ppm e 4 POIPKIOE
Nitrogen (N) % 0.02 " AOAC 97802
Phosphor as P,05 % 0.11 AOAC, 957.02 & 958.01
Potasium as K,0 % 4.35 PO/PK/06

From the results of the analysis of WV C-oranic samples in Wood Vinegar,
1.21% is very low. The nutrients contained in WV based on analysis of
samples from the field. The total Potassium is 4.35%, equivalent to 72.50 kg
in 1,000 liters of wood vinegar, this is not pure wood vinegar but there is the
addition of compost fertilizer.

Table 09. Equivalence of Wood Vinegar content to inorganic fertilizer

1 ton equal to fertilizer
Nutrients 1000 Itr/equal (kg)
Magnesium 1.00 kg 3.70 Kg Kieserite
Boron (B) 0.017 kg| 0.038 KgBorate
Nitrogen (N) 02 kg 0.43 KgUrea
Phosphor as P205 1.1 kg 2.39 Kg TSP
Potasium as K20 435 kg| 72.50 Kg MOP

4. Bio Juice (BJ)

Bio Juice Ecoenzyme (EE) is the result of

fermentation of organic kitchen waste such as

fruit and vegetable peels, sugar (cane
sugar/brown sugar/brown sugar), and water.

Eco-enzyme was first introduced by Dr.

RosukonPoompanvong who is the founder of

the Thai Organic Farming Association.

1) The nutrients contained in bio juice
Nitrogen (N) = 0.07%, Phosphorus (P) =
0.04%, Potassium = 0.004%
(RanaKamilaSalsabila, Winarsih)
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2) Benefits for horticultural plants

Eco-Enzyme is useful for plant fertilizer. Eco-enzymes are useful for fertilizing
soil and plants, eliminating pests, and improving the quality and taste of the
fruit and vegetables you grow.

Table 10. Results of analysis of bio juice (BJ) content

Parameters Units Results Methods =
C-Organik % 090 [ Walkey and Black 1
Rasio C/N - . D M (| SR
pH . —__Ber | pomgue |
Magnesium % 0o PO/PK/06

Boron (B) ppm  Below 0.26 POIPK/06 |
Nitrogen (N) % 0.02 AOAC, 978.02 ¢ =
Phosphor as P,0s % 0.01 AOAC, 957.02 & 958.01
Potasium as K,O % o | [ ___PO/PKIO6 ﬂi

Table 11. Equivalence of bio sus (BJ) content to inorganic fertilizer

1 ton equal to fertilizer
Nutrients 1000 ltr/equal (kg)
Magnesium 0.17 kg 0.62 Kg Kieserite
Boron (B) 0.001 kg| 0.002 KgBorate
Nitrogen (N) 0.2 kg| 0.435 KgUrea
Phosphor as P205 0.1 kg 0.22 Kg TSP
Potasium as K20 2.2 kg 3.67 Kg MOP

5. Goat Manure (GM)

Goat’s waste is waste from livestock that is produced every day, and if this waste
is not handled properly it can pollute the environment. Usually goat breeders only
collect the waste and then apply it directly to the planting medium, without going
through a processing process first. This will cause plant growth to slow down,
because the goat's kohe contains NHz (ammonia) which is hot and if the goat's
kohe is applied directly it will burn the plants with symptoms of yellowing,
browning and even blackening on the leaves and in the goat's kohe there is still a
lot of it. Pathogenic (bad) bacteria that can cause slow growth and development in
plants.

1)

2)

Nutrients contained in GM

Goat manure has a nutrient content of 0.70% N, 0.40% P205, 0.25% K20,
C/N 20-25, and 31% organic matter (Hartatik, W., L.R. Widowati. 2006.
Manure. In Simanungkalit et al. ( ed). Organic Fertilizer and Biological
Fertilizer.p.59-82. Center for Agricultural Land Resources Research and
Development.

Benefits for plants

The benefits of GM fertilizer are that it is rich in micro and macro nutrients,
namely phosphorus, nitrogen, calcium and potassium, improves soil structure
so that it facilitates root penetration and will stimulate the growth of stems and
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leaves, making the soil looser and better so that plants can grow. maximally,
increasing (good) microorganisms in the soil so that more nutrients are
available to plants and is environmentally friendly because after processing
(fermentation) goat kohe will decompose more easily

Table 12. Results of GM content analysis

The analysis results of GM samples show that the C/N ratio is below standard,
the standard of the Decree of the Minister of Agriculture of the Republic of
Indonesia N0.261/KPTS/SR.310//M/4/2019 concerning minimum technical
requirements for organic fertilizers, biological fertilizers and soil amendments
namely <25%.

A C/N ratio that is too low will risk the loss of nitrogen in the form of ammonia.
The C/N ratio for organic materials as raw materials should be around 25-35.
If the organic material consists of various types, it means that there are
various C/N ratio values that are different.

Table 13. Equivalence of goat manure (GM) content to inorganic fertilizer

Nutrients I Ton equivalent
Nitrogen (N) 7.2 kg| 15.65 KgUrea
Phosphor as P205 15.5 kg| 33.70 KgTSP
Potasium as K20 32.6 kg| 54.33 Kg MOP
Magnesium 3.00 kg| 11.11 KgKieserite
Boron (B) 0.00112 kg| 0.0025 Kg Borate
6. Goat Urine

Goat urine is a liquid organic fertilizer that is not widely used by farmers.
Meanwhile, goat urine has a high N content. The potential is that one adult goat
produces 2.5 liters of urine/head/day, while the manure produced is 1 sack/head/2
months. Cattle urine contains more nitrogen, phosphorus, potassium and water
compared to solid goat manure (Rismunandar, 1992).

1) Nutrients contained in goat urine
N and K are very high, N: 1.35% and K: 2.10%, and are easily absorbed by
plants and contain hormones for plant growth (Abdulah, 2011).

2) Benefits for plants
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Parameters Units Results Methods 1
Nitrogen (N) % 0.72 SNI 7763:2018

Phosphor as P,05 % 185 | SNI7763:2018 |
Potasium as K,O % 3.26 SNI 7763:2018

pH - 9.00 SNI 7763:2018

CIN Ratio - _g7e - . SNI77632018 >
Organik Carbon (C-Organik) % 13.53 _ SNI7763:2018 i
Magnesium % 0.18 PO/PK/06 e
Boron (B) mg/kg Below 0.26 “POIPK/0B ]




Goat urine is able to provide macro and micro nutrients and contains growth

regulators (ZPT) that plants need.

Table 14. Results of goat urine analysis

Parameters Units Results Methods

Nitrogen (N) % T AOAC. 978.02

Phosphor as P;0s ppm Below 1 AOAC, 957.02 & 958.01
Potasium as K;O % 1.18 ____ _POIPKIOE
Magnesium ppm 387 PO/PKIOE |
Boron (B) ppm 8 ______POIPKIOE

Calcium as CaO ppm 82 PO/PK/06

Nitrogen (N) 0.25% means that in 1 liter of goat urine there are 2.5 grams
of Nitrogen (N),

» Or convert to urea fertilizer =(100/46) x 2.5 grams= 5.43 grams of urea

* Ppm is parts per million or also called bpj "parts per million". But we are
more used to the term ppm rather than bpj.

« 1 ppm = 1/10,000 = 0.0001 %, ppm to percent divided by 10,000

1% = 10,000 ppm, percent to ppm multiplied by 10,000

From the results of goat urine analysis from the laboratory, it is converted to
inorganic fertilizer as follows:

Table 15. Equivalence of goat urine content to organic fertilizer

Nutrients | sl s e 1000 Itr equivalent
Nitrogen (N) 2.50 kg 5.43 KgUrea
Phosphor as P,0° 0.10 kg 0.22 KgTSP
Potasium as K;0 11.80 kg 19.67 Kg MOP
Magnesium 0.65 kg 2.39 Kg Kieserite
Boron (B) 0.03 kg 0.08 Kg Borate
Calcium as Ca0 0.08 kg 0.15 Kg Kaptan
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1. Baseline data demonstration plot
1) APBML demonstration plot

Farmer's name : Imron

Data collection time : 22-23 EFBruary 2024
Garden area : 2 hectares

Planting year : 2010

Principal Amount 1 242

Origin of seed/progeny : Unknown

Variety : Dura

Regenerative Agriculture (RA) practice model : Use of bunch fertilizer
Palm oil Fruit Empty Bunches (EFB)

Initial use of RA : 2019

EFB volume : 20 trucks (120 tons)
EFB costs : 4,000,000,-

EFB application : Once a year

MAP OF APBML DEMONSTRATION PLOT

PETA KEBUN DEMPLOT APBML
DESA SUBAN
KECAMATAN BATANG ASAM

g KABUPATEN TANJUNG JABUNG BARAT
Skala : 1:500
- —
0 co07B0s oces  ooeKm
Proyeksi Transverse Mercator
Sistam Grid Grid Geogra dan Grid UTM 48 §
Datum & Zona ... | WGS 1084
a KETERANGAN
° ik AP
[ rovconarem
Foto Udara Diambil Menggunakan
Drone : DJI Mavic Il
Tanggal Pengambilan : 08 Maret 2024
B Ketinggian 100 Meter
ﬁ Overlap :70%

PETA INSERT

270080

Figure 06. Aerial photo of the APBML demonstration plot
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2) FPS-MRM demonstration plot

Data collection time : EFBruary 25 2024

Garden area : 2 hectares

Planting year : 2004

Principal Amount 1 247

Origin of seed/progeny : Unknown

Variety : Dura

Regenerative Agriculture (RA) practice model : Use of bunch fertilizer
Palm oil Fruit Empty Bunches (EFB)

Beginning of use of RA : 2022

EFB volume : 8 trucks (48 tons)

EFB fee (Include Truck cost) : 4,800.000,-

EFB application > once a year

MAP OF FPS-MRM DEMONSTRATION PLOT

OT FPS-MRM
DESA PULAU PAUH
KECAMATAN RENAH MENDALUH
KABUPATEN TANJUNG JABUNG BARAT

ssam

Skala : 1:400

Proyeksi Transverse Mercator
Sistem Grid Grid Geografi dan Grid UTM 48 &
Datum & Zona ... . WGS 1084

KETERANGAN

s Titik FPS-MRM
3 Polygon FPS-MRM

Foto Udara Diambil Menggunakan

Drone DJI Mavic ||
Tanggal Pengambilan 08 Maret 2024
Ketinggian 100 Meter
Qverlap 70 %

PETA INSERT

2. The impact of using EFB organic fertilizer on the demonstration plot
1) APBML demonstration plot
The APBM demonstration plot for using EFB was previously carried out in
2019, the effects of which were many changes, starting from the stems getting

bigger, the leaves turning green, production increasing compared to 2019,
when we only got 200 kg per month. and currently there are soft-stemmed
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weeds which are characterized by a lot of urea content in the soil in the
garden, and lots of worms. Initially the soil type in the garden was sandy.

2) FPS-MRM demonstration plot

The impact of use for the FPS-MRM demonstration plot plantation has not yet
seen a significant impact, however there are several impacts that can be
seen, such as: the leaves are starting to turn green a little, the soil is now
starting to show worm droppings and in some of the soil on the palm tree
discs there are worms, Production is currently increasing slightly.

3. Treatment that has been applied to the demonstration plot

1)

2)

APBML demonstration plot

The APBML demonstration plot, in 2022, implemented the use of EFB
vehicles, and around 8 rickshaws would be distributed over the oil palm
plantations, and also distributed over the remaining plantations evenly.

FPS-MRM demonstration plot

In the demonstration plot at FPS-MRM, in 2022, 8 cars of EFB were used, and
they would be towed to dead ends, and also in 2022, 600 liters of goat urine
will be used.

4. Soil pH of the demonstration plot location
pH is the degree of acidity which is used to express the level of acidity or
alkalinity of a solution. The average soil pH of the APBML demonstration plot is
pH 6.5 (100% EFB application) and the FPS-MRM demonstration plot is pH 6.4
(<100% EFB application while without EFB the pH is 6.0, for the three locations
the pH status is still normal or ideally neutral is at 6.0 — 7.0. Alkaline soil contains
very few nutrients and microorganisms so plant growth is disrupted. Acid soill
means plants will easily be poisoned by metal elements and nutrient

deficiencies.
Data sample pH Demplot APBML | Data sample pH Demplot FPS-MRM |Data sample pH kebun Bolran-Non aplikasi TKKS
Titik Lokasi Pengambilan Titik Lokasi Pengambilan Titik Lokasi Pengambilan
Sample sample pH Tanah Sample sample pH Tanah Sample sample pH fl‘ar.la.h
Gawangan Mati|Piringan Gawangan Mati| Piringan Gawangan Mati|Piringan
P1 6.6 6.4 P1 6.4 6.4 P1 6,4 6,4
P2 6.6 6.5 P2 6.4 6.2 P2 6,6 6,6
P3 6.4 6.6 P3 6.4 6.4 P3 6,8 6,4
P4 6.5 6.4 P4 6.6 6.6 P4 6,6 6,6
P5 6.6 6.4 P5 6.6 6.4 P5 6,2 6.0
P6 6.2 6.6 P6 6.4 6.2 P6 6,6 58
P7 6.6 6.4 P7 6.6 6.6 P7 6,6 6,2
P8 6.8 6.4 P8 6.4 6.2 P8 6,2 6,4
P9 6.6 6.6 P9 6.4 6.4 P9 6.0 6.0
P10 6.2 6.2 P10 6.6 6.6 P10 6,2 6.0
Rata-rata 6.5 6.5 Rata-rata 6.5 6.4 Rata-rata 6.0 6.0
Rata-rata pH leseluruhan| 6.5 Rata-rata pH keseluruhan| 6.4 Rata-rata pH leseluruhan | 6.0
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5. Conditions after organic use (physical conditions, soil, production).
1) APBML demonstration plot

APBML demonstration plot, from the growing stems, the leaves have turned
green, production has increased compared to 2019 when we only got 200 kg
per month. and currently it appears that the soil in the garden is full of worms
and the organic matter is high. The soil type in the garden is sandy.

Table 16. Production data for 2023 APBML Demonstration Plot

Bulan Kg
January 1,285
February 2,663
Maret 2,227
April 1,031
May 2,134

MONTH Juni 2,271
Juli 2,467
Agustus 2,805
September 2,382
October 2,030
November 1,715
Desember 2,203
Total 25,213
Yield/Ha 12,607

The application of the APBML EFB Demonstration Plot of 60 tons/ha is very
good due to the sandy soil conditions, production is still low, namely 25.2 tons
for an area of 2 hectares or 12.6 tons per hectare in 2023, there are several
causes of low production, including:
» Planting materials or origin of seeds/progeny are not officially certified
* Climate-rainfall
» Cultivation techniques:
a) Plant care: Fertilization, pruning, weed control, etc
b) Harvest (harvest rotation)
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3)

Figure 08. Condition of plants using EFB

The picture above depicts a fairly good visualization of the leaves without
showing nutrient deficiencies

™~/

Figure 09. Soil conditions

One of the advantages of using EFB as a growing medium for decomposing
microorganisms in the soil is that it increases biodiversity and is able to
stimulate the growth of new plant roots.

FPS-MRM demonstration plot
FPS-MRM demonstration plot, the leaves are starting to turn green a little, the

soil is now starting to show worm droppings and in some of the soil on the palm
tree plates there are worms, production is currently increasing slightly.
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Table 17. Production data for 2023 FPS-MRM Demonstration Plot

Bulan Kg
January 1,455
February 1,350
Maret 1,688
April 1,299
May 1,630
Juni 1,946

MONTH  Juli 1,243
Agustus 1,432
September 1,337
October 1,550
November 1,648
Desember 1,655
Total 18,233
Yield/Ha 9,117

The production of FPS-MRM demonstration plots is very low, the use of EFB is
not optimal.

Figure 10. Condition of plants using EFB application not every year

In the picture above there are still many nutrient deficiencies, especially potassium
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Figure 11. Soil conditions
The soil condition in the photo above shows lots of worms but not enough
organic material because EFB application is not routine every year.

6. Analysis of the use of organic fertilizer and chemical reduction on
Ganoderma.
The root rot disease caused by the Ganoderma fungus has been known to
attack oil palms since 2028. This disease causes plant death, resulting in
reduced tree density per hectare and decreased production.

By maintaining a sufficient amount of organic matter at a minimum of 3% in the
soil and increasing the population of antagonistic fungi such as Trichoderma,
etc., the Trichodermafungus will be able to grow well and become a natural
enemy of Ganoderma. Therefore, adding organic matter to the soil media and
beneficial fungi is feasible to create a balanced soil ecosystem environment. A
combination of organic fertilizer and chemical treatment can also be
recommended where watering with drazoxolone can actually increase the
population of soil mycoflora in the root rhizosphere, especially Trichoderma fungi
(varghese et al., 1975).
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1. Conclusion
of plant nutrients, soil organic matter and as a growing medium for
decomposing microorganisms in the soil and increasing biodiversity and b
1) Application of EFB and Solid as a source eing able to stimulate the growth
of new plant roots.
2) EFB and Solid can reduce inorganic fertilizers or chemical fertilizers.

2. Recommendations
1) Oil Palm Fruit Empty Bunches (EFB)
a. APBML demonstration plot

The basis for application depends on the type of soil and age of the
plant. EFB is only applied once a year, EFB must be re-applied 12
months later.
Based on the results of the EFB analysis, the recommended EFB is
400 kg/tree with the addition of 100 gr Borate fertilizer/tree

The basis for the calculation is as follows:

1 ton TBS yang keluar dipanen membutuhkan pupuk:

-Urea = 6.3 kg

-TSP = 2.3 kg

-MOP/KCL = 7.3 kg

-Kieserite = 4.9 kg

kebutuhan pupuk itu harus dikembalikan

Faktor koreksi pupuk hilang:

-Menguap = 21%

-Tercuci = 19%

Faktor efesiensi pupuk = 30%

Kebutuhan unsur hara terbagi:

- Vegetatif = 46 %

-Generatif = 54 %

Demplot lot APBML = 24 ton/ha/tahun

Jumlah tanaman/ha = 121 pokok

Kebutuhan :
1 Pupuk urea = 364 = 3.0 kg/pokok
2 Pupuk TSP = 133 = 1.1 kg/pokok
3 Pupuk MOP/KCL = 422 = 3.5 kg/pokok
4 Kieserite = 283 = 2.3 kg/pokok

Total = 9.9 kg/pokok

EFB as a substitute for inorganic fertilizer, the inorganic fertilizer above
is converted using the results of nutrient content analysis, namely

N 0.74 %konversi ke urea 3.01 kg
P,05 0.19 %konversi ke TSP 1.10 kg
K,0 2.09 %konversi ke MOP 3.49 kg
MgO 0.18 %konversi ke Kieserite 2.34 kg
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So the recommendation for EFB kg/per principal is 400 kg/principal with

the addition of 1

00 ogr

Borate

fertilizer/principal.

These

recommendations take into account sandy soil conditions and reduce

inorganic fertilizers

. FPS-MRM demonstration plot

-Urea

-TSP
-MOP/KCL
-Kieserite

Faktor koreksi pupuk hilang:
-Menguap

-Tercuci

Faktor efesiensi pupuk

Kebutuhan unsur hara terbagi:
- Vegetatif
-Generatif

Demplot FPS-MRM
Jumlah tanaman/ha
Kebutuhan :
1 Pupuk urea
2 Pupuk TSP
3 Pupuk MOP/KCL
4 Kieserite

kebutuhan pupuk itu harus dikembalikan

1 ton TBS yang keluar dipanen membutuhkan pupuk:

6.3 kg
2.3 kg
7.3 kg
4.9 kg

21%
19%
25%

46 %
54 %

20 ton/ha/tahun

124 pokok

292 = 2.4 kg/pokok

106 = 0.9 kg/pokok

338 = 2.7 kg/pokok

227 = 1.8 kg/pokok
= 7.8 kg/pokok

Total

EFB as a substitute for inorganic fertilizer, the above

inorganic fertilizer

is converted to EFB with K as conversion (K20) by reducing chemical
fertilizers so it is recommended that 275 kg/principal be added with the
addition of 100 gr Borate fertilizer/principal.

. EFB recommendations in general
Without analyzing the nutrient content in EFB

Table 18. General EFB recommendations

K hon/tah
Umur g/pohon/tahun Aplikasi Urea
Tanaman JIK Urea
Semester I|Semester 11 dan TSP
TBM1 200 0.25 0.50 diatas JIK
TBM2 225 0.25 0.50 dfatas JK Application
TBM3 275 0.75 0.75 diatas JJK
TM1dan 275 0.75 0.75 TSP diatas JIK
seterusnya Urea di piringan
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a) Immature plants (TBM)
» The JJK application is carried out close to the base of the tree

(10 cm) spread in one layer around the tree.

» Second rotation or TBM 2, JJK is applied 0.5 m from the base of
the tree spread in one layer around the tree.

» JJK applied in more than one layer will encourage the
development of Oryctes beetles in the JJK pile.

b) Plant yield (TM).

Applications to mature plants (TM) are placed between the trees
in the row of plants and in one layer

Gawangan mati  deadlock

: 7
2 P 7 Pokok sawit tree
7 a . . .
% 7 A Aolik
'/: f‘ L ’.-‘ . .
7 S IR o Aplikasi
7 a A ¢
7 7% “
7 r 72
7 5
% 7
% z
7 P %
V4 : tA
% ! 7
) u 7
l 4

7
7
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:
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Rumpukan  Thickets of fronds
Pelepah

Figure 12. Application of EFB to mature crops
To reduce the weight of the EFB application, it can be done by

composting.

Compost is another use of empty bunches after going through a
decomposition process so that the weight and volume of the empty
bunches decreases without reducing the potential nutrients
contained in them. The compost produced is around 20% of TKS.

(SOP A.E)
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Table 19. EFB/TKSS compost nutrient content (60% water content)

Nutrients Averaaes
M Mitrogen 2.40-2.80
F Phosphorus 0.35-0.44
K Kalium, Potassium 2.07-2.49
Mg Magnesium 0.60-0.80

Recommended dose per tree for producing plants

» Semester | = 35 kg compost and 1.0 kg RP

» Semester Il = 35 kg compost

RP fertilizer is applied evenly over the compost according to the
dosage which aims to increase Phosphorus nutrients in the soil.

d. Horticultural plants

For application to horticultural crops EFB must be composted first. The
dosage for vegetable plants is 10-20 tonnes/ha of EFB compost.

EFB compost is mixed with soil in a ratio of 50%:50%, solidly piled on
the land, leveled into the ground and hoeed the solid together with the
soil on the land.

2). Solid
Solid recommendation based on the results of analysis of solid nutrient
content
a) APBML demonstration plot

Kg/pohon/tahun
. MOP Kieserite
Solid
Semester I | Semester Il | Semester |
90 1.25 1.00 0.50

b) FPS-MRM demonstration plot

Kg/pohon/tahun
. MOP Kieserite
Solid
Semester | | Semester Il | Semester |
70.0 1.00 1.00 0.25

If the leaves show symptoms of Boron deficiency, 0.1 kg of Borate is
given per tree, applied 1 inch from the base of the stem.

The application in the field is spread evenly over the pile of dead frond
fronds, don't let it get onto the plate because it will disrupt FFB
harvesting activities and harvesting of loose fruit.
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The application of MOP and Kieserite fertilizer is sprinkled on solid
(dead fields), the application of MOP and Kieserite must not be applied
simultaneously (at least 1 month).

c) Solid recommendation in general

Kg/pohon/tahun
Solid MOP TSP
Semester I|Semester II|Semester |
70 0.75 0.75 0.50

d) Horticultural plants

Palm oil waste is waste that has a very high nutritional value. Its
dissolved nitrogen is able to make vegetables such as spinach, sweet
mustard greens, etc. capable of producing twice the period without the
addition of inorganic fertilizers such as urea.

Dosage for vegetable crops 20 tons/ha dry solid.

The dry solid is mixed with solil in a ratio of 50%:50%, by piling the solid
on the land, leveling it on the ground and hoeing the solid together with
the soil on the land.

3) Wood Vinegar
Solid recommendation based on the results of analysis of the nutrient
content of wood vinegar

a. APBML demonstration plot

Kg/pohon/tahun
Cuka Kayu Urea TSP Kieseite
Semester [|Semester II| Semester | |Semester I|Semester Il
30 1.50 1.50 1.00 1.25 1.00

b. FPS-MRM demonstration plot

Kg/pohon/tahun
Gl e Urea TSP Kieseite
Semester [|Semester II| Semester | |[Semester I|Semester Il
30 1.50 1.25 1.00 1.00 0.75

If the leaves show symptoms of Boron deficiency, 0.1 kg of Borate is
given per tree, applied 1 inch from the base of the stem.

c. Horticulture
a) Horticultural plants
» Sowing plant seeds, dose 0.125%
» Germination of 1 ml seeds: 200 ml water
» Reduces miscarriage of fruit, 1 ml wood vinegar: 500 ml water.
» For rice plants 200 ml/10 liters of water.
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b) How to apply to horticultural plants

» Sowing plant seeds, 1 ml of wood vinegar dissolved in 800 ml of
water) in the seedling medium before sowing the seeds.

» For seed germination, the seeds are soaked in a mixture of wood
vinegar and water, namely 1 ml wood vinegar: 200 ml water.
Soaking is done for 24 hours, then drained and the seeds are
ready for sowing.

» Reduce fruit loss by spraying a mixture of wood and water on the
pistils of the fruit. The recommended dose is 1 ml wood vinegar:
500 ml water. (Ministry of Forestry)

» For rice plants 200 ml/10 liters of water, has been done by farmers
in Perbaungan District.

4) Bio Juice
Application dosage and application to horticultural crops.
The application dose is 30 ml of Bio juice in 2 liters of water.
How to apply: Put the mixture of water and Bio juice into a spray bottle and
spray it on the soil around your plants or directly on the plants.

The ideal spraying time is in the morning, 06.00-09.00 and in the afternoon
16.00-18.00. Don't spray before it rains or when the sun is hot.

5) Goat Manure (GM).
Recommendations for GM are based on the results of nutrient content
analysis
a. APBML demonstration plot

Kg/pohon/tahun
KOHE Urea Kieserite
Kambing |Semester I|Semester Il {Semester [
100 1.50 1.50
b. FPS-MRM
Kg/pohon/tahun
KOHE Urea Kieserite
Kambing |Semester I|Semester II|Semester I
100 1.00 1.25

If the leaves show symptoms of Boron deficiency, 0.1 kg of Borate is
given per tree, applied 1 inch from the base of the stem.

The GM application is spread in clumps of dead fronds/garlands
because this is where the root hairs are used to absorb nutrients. The
application of urea is on the plate while Kieserite is on the dead
frond/garden pile.

c. Horticultural plants
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The dose of fertilizer used depends on soil fertility, soil type, speed of
fertilizer availability, and organic matter content. Fertilization
recommendations depend on local conditions. Manure 10 tons/ha,
inorganic fertilizer 75 kg/ha urea, 100 kg/ha SP-36, and 50 kg/ha KCI.
KOHE Goats are the result of fermentation to be used as compost.

The method of application in the field is that goat kohe is spread on the
land 10 days before planting.

6) Goat Urine

Goat urine is not recommended for oil palm plantations because the
nutrients are small and the nutrients required by oil palms are very large.
How to apply for Horticultural plants:
» For spraying = 10 ml POC of goat urine mixed with 1 liter of water and
spray on the leaves and all parts of the plant
» For casting = 25 ml of POC urine mixed with 1 liter of water and pour
200 ml of the mixture onto one plant.

3. Closing
We would like to thank all parties who helped with this study, especially
independent farmers who have contributed a lot of data and information.
Hopefully these study results can be a guide for independent farmers in
implementing best practices in plantation management and more
environmentally friendly of course also contributes to nature protection.
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