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Abstract

Pakcoy(Brassica rapa L) is an annual plant originating from the Brassica species which is easy
to obtain at an economical price and contains ingredients needed by humans such as minerals,
vitamins and fiber. This study aims to determine the response of water hyacinth liquid organic
fertilizer and chicken manure compost planting medium with husk charcoal to the growth and
production of pakcoy (B. rapa L). This research was conducted at Jalan lkan Bandeng, Tanah
Tinggi Village, East Binjai District, Binjai City using a Factorial Randomized Block Design
(RBD) consisting of 2 factors, 16 combinations and 2 repetitions. The treatment of growing
media (M) was 4 levels, namely: MO = Control, M1 = 1:1 (Charcoal + Chicken Manure
Compost), M2 = 2:1 (Charcoal + Chicken Manure Compost) and M3 = 1:2 (Charcoal rice husk
+ chicken manure compost). There are 4 levels of water hyacinth liquid organic fertilizer (P),
namely: PO = control (using plain water), P1 = 60 ml/500 liters of water/polybag, P2 = 120
mi/500 liters of water/polybag, and P3 = 180 ml /500 liters of water/poly bag. Parameters
observed were plant height, number of leaves, leaf area per sample, production weight per plot,
plant fresh weight per sample and net consumption weight per sample. The results of the
research on planting media of chicken manure compost with rice husk charcoal had a significant
effect on all observed parameters. The results of the study applying water hyacinth liquid organic
fertilizer had no significant effect on the parameters of plant height, number of leaves, leaf area,
net weight consumed per sample, fresh weight of plants per sample and had a significant effect
on the parameter of production weight per plot.
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1. INTRODUCTION

Sawi is an annual plant from the Brassica genus group which is divided into several types,
one of which is the pakcoy plant. Pakcoy plant (Brassica rapa L) is a plant that is easily available
at an economical price. Pakcoy plants are included in vegetable plants which are useful, because
they are a source of vitamins, minerals and fiber needed for body health and and increase the
effect of the nutrients they provide on the quality of human life (Rizal, 2017).

The results of the production of organically cultivated vegetable plants have in fact begun
to develop among Indonesian people. The production of pakcoy mustard (B. rapa L) fluctuated in
2012, 2013 and 2014 (BPS and Directorate General of Horticulture, 2015).

Planting media is the main component used when farming. The use of planting media
must also be adjusted to the type of plant to be planted. In general, there are several criteria in
determining the right planting medium, namely the planting medium must be able to maintain
humidity in the area around the roots, provide enough air, and be able to withstand the
availability of nutrients (Dalimoenthe, 2013).

Soil organic matter affects the physical, chemical and biological properties of the soil. If
the soil organic matter content decreases, it can result in a decrease in crop yields due to non-
optimal plant growth. The use of organic fertilizers in plants can increase the organic matter
content of the soil. Organic fertilizers are made from organic materials such as plants, livestock
manure and living things that have died (Apzani et al., 2017).

Chicken manure can be used as one of the wastes produced by both laying hens and
broilers which have great potential as organic fertilizer. The composition of manure varies greatly
depending on the physiological characteristics of the chickens, the ration eaten, the housing
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environment including temperature and humidity. Chicken manure is one of the organic materials
that affect the physical, chemical and plant growth properties. Chicken manure has high levels of
nutrients and organic matter and low water content. This process occurs gradually by releasing
simple organic matter for plant growth (Khairina, 2017).

Chaff charcoal is rice husk that has been burned with incomplete combustion. Charcoal
husk is a porous and sterile growing medium from rice husk which can only be used for one
growing season by burning dry rice bran over a stove, and pouring clean water over the coals
before turning into ashes. The results obtained are husk charcoal (grilled husks) (Gustia, 2013).

The advantage of roasted husks is that they can improve the physical and chemical
properties of the soil, as well as protect the microorganisms found in the soil and act as an
absorbent to suppress the number of pathogenic microbes. The roasted husks used are the result
of incomplete combustion of rice husks, so that black roasted husks are obtained, and not white
husk ash. Rice husk has good aeration and drainage, but still contains pathogenic organisms or
organisms that can inhibit plant growth. Therefore, before using husks as a planting medium, to
destroy pathogens, the husks are burned first (Supriati and Ersi, 2011).

Water hyacinth (Eichornia crassipes) is an aquatic plant that can grow quickly in the
tropics. Water hyacinth plants are able to absorb various substances contained in water, both
dissolved and suspended (Hasanudin and Suroso, 2013).

One of the plants that can be used as organic fertilizer is water hyacinth. Water hyacinth is
one of the plants whose existence is considered a weed in the waters. This is because water
hyacinth can grow quickly and disrupt life in water. Therefore, an alternative way is needed to
help reduce this weed population. One alternative that can be used is to use water hyacinth as
organic fertilizer (Apzani et al., 2017).

Based on the description above, it is necessary to conduct research on "Providing Liquid
Organic Fertilizer for Growth and Production of Pakcoy Plants (Brassica rapa L) in Planting
Media of Chicken Manure and Husk Charcoal”. The aims of this study were:

1) To find out the response of chicken manure compost and husk charcoal to the growth
and production of pakcoy (Brassica rapa L);

2) To determine the response of water hyacinth liquid organic fertilizer to the growth and
production of pakcoy plants (B. rapa L); 3) To determine the interaction of chicken manure
compost and husk charcoal and water hyacinth liquid organic fertilizer on the growth and
production of pakcoy plants (B. rapa L).

2. LITERATURE E REVIEW

2.1. Terms of Growing Cucumber Plants

Pakcoy plants grow well in lowland and highland areas, ranging from an altitude of 5
meters above sea level to 1,200 meters above sea level (above sea level). Usually this plant is
cultivated in areas that have an altitude of 100 meters above sea level to 500 meters above sea
level. Pakcoy can also grow in places where the air is hot or cold, so it can be cultivated in both
low and high plains. A good climate for growing pakcoy is an area that has a temperature of 150 -
300C, has rainfall of more than 200 mm/month, and sunshine between 10-13 hours. Air humidity
suitable for the growth of pakcoy is between 80-90% (Sutirman, 2011).

Pakcoy plants can be planted in various types of soil, but the most suitable soil conditions
for pakcoy plants are fertile, loose soil containing organic matter and a good irrigation system. In
less fertile soils, it is necessary to add more organic fertilizers and artificial fertilizers containing
macro nutrients and micro nutrients. The chemical nature of the soil that needs to be considered
is the degree of acidity (pH) of the soil. Pakcoy plants are tolerant of the optimum pH range: 6.0
— 6.8 (Siswadi et al., 2015).

2.2. Growing Media

Organic-based planting media has many advantages over soil media, namely the quality
does not vary, is lighter in weight, does not contain disease inoculums, and is cleaner. The use of
organic materials as a planting medium is far superior to inorganic materials. This is because
organic matter is able to provide nutrients for plants. In addition, organic matter also has macro
and micro pores that are almost balanced so that the resulting air circulation is quite good and has
high water absorption (Dalimonethe, 2013).

Chicken manure manure is expected to improve the physical, chemical and biological
properties of the soil, so as to increase yields. The addition of manure to the soil can improve the
physical properties of the soil such as the ability to hold water, porosity and volumetric weight of
the soil. The interaction between manure and soil microorganisms can improve aggregate and soil
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structure to become loose (Marlina et al., 2015).

The addition of organic matter such as manure to the soil can improve soil aggregation so
as to increase the number of soil pores and eventually become a suitable medium for plant growth
because the root reach is wider so that nutrient absorption is easier. By expanding the reach of
roots and increasing nutrient uptake, it is expected that fertilization efficiency will increase so
that plants can grow well (Marlina et al., 2015).

Fertilizer from chicken manure is included in the cold fertilizer category. Chicken manure
contains Nitrogen (1.00%), Phosphorus (0.80%), Potassium (0.40%), and Water (55%) (Lubis
and Mohammad, 2019).

Adding rice husk charcoal to the growing media will be beneficial, including making
fertilization more effective because in addition to improving soil properties (porosity, aerase),
rice husk charcoal also functions as a binder of nutrients (when there is an excess of nutrients)
which will be used by plants when there is a shortage of nutrients then the nutrients are released
slowly according to the needs of the plant or slow release (Kolo and Raharjo, 2016). One of the
soil enhancing materials that can be utilized is rice husk charcoal because it has a pH between 7.5
— 9. The high pH value of rice husk charcoal can be used to increase the pH of peat soils. An
increase in peat soil pH is followed by an increase in the availability of nutrients for plants. Rice
husk charcoal contains SiO2 (52%), C (31%), K (0.3%), N (0.18%), P (0.08%), and Ca (0.14%)
(Andrhea et al., 2018).

2.3. Water hyacinth Liquid Organic Fertilizer

Water hyacinth is a plant with a very fast growth rate, this aquatic plant is considered an
aquatic weed because it causes many losses, namely reduced productivity of water bodies such as
taking up space and nutrients which are also needed by fish. Water hyacinth is a potential organic
material, because based on previous studies that water hyacinth production in Bangladesh can
reach more than 300 tons per hectare per year (Juliani et al., 2017).

The chemical content of water hyacinth contains 78.47% organic matter, 21.23% organic
C, 0.28% total N, 0.0011% total P, and 0.016% total K so that from these results water hyacinth
has the potential to be utilized as organic fertilizer because water hyacinth has elements needed
by plants to grow (Juliani et al., 2017).

2.4. Papaya Leaf Vegetable Pesticide

Papaya plants have the potential as vegetable insecticides because they contain alkaloids
and flavonoids which are highly toxic to insects. The use of papaya leaf extract on mustard plants
can inhibit the biological activity of caterpillar pests (Julaily et al., 2013).

Plant protection has an important role in determining food production. With effective and
efficient plant protection techniques, pest and disease populations can be controlled so as not to
cause losses and guarantee optimal yield potential. The use of vegetable pesticides is a way to
replace the role of chemical pesticides (Surya and Rizka, 2016).

3. METHODS

This research was carried out on Jalan lkan Bandeng, Tanah Tinggi Village, East Binjai
District, Binjai City with a height of 30 meters above sea level. The research was carried out from
December 2019 to January 2020.

The design used in this study was a factorial randomized block design (RBD) consisting
of 16 treatments with 2 replications, so that a total of 32 plots were obtained.

a. Treatment of Planting Media (M) there are 4 levels, namely:

MO = Control

M1 = 1:1 (Charcoal Husk + Chicken Manure Compost)

M2 = 2:1 (Charcoal Husk + Chicken Manure Compost)

M3 = 1:2 (Charcoal Husk + Chicken Manure Compost)

b. There are 4 levels of water hyacinth (P) liquid organic fertilizer treatment, namely:
PO = Control (using plain water)
P1 = 60 ml/500 liters of water/poly bag
P2 =120 ml/500 liters of water/poy bag
P3 =180 ml/500 liters of water/poly bag

4. RESULTS AND DISCUSSION
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3.1. Plant Height per Sample (cm)

Yield average plant height (cm) effect of chicken manure and rice husk charcoal and
water hyacinth liquid organic fertilizer on growth and production of pakcoy (B. rapa L) at 1, 2
and 3 weeks after planting after being tested for different averages using Duncan's Distance
Test 5% and 1% can be seen in Table 1.

Table 1. Mean Plant Height (cm) of Pakcoy (Brassica rapa L) with the Treatment of Chicken
Manure and Charcoal Husk and Water Hyacinth Liquid Organic Fertilizer at 1, 2, and 3
Weeks After Planting (MST)

Plant Height (cm)

Treatment

1 MST 2 MST 3MST
Growing Media (M)
MO 11.02 aA 9.77 aA 11.56 aA
M1 23.03 abA 13.55 aBA 16.41 aBA
M2 25.72 bA 17.40 chap 20.74 aBA
M3 17.00 a.b 13.80 aBA 17.07 bB
Water hyacinth Organic Fertilizer (P)
PO 9.60 aA 14.08 aA 16.70 aA
P1 8.36 aA 11.80 aA 15.03 aA
P2 8.90 aA 13.83 aA 16.48 aA
P3 9.70 aA 14.82 aA 17.57 aA
Note: Numbers in the same column followed by the same letter mean that they are not
significantly

Pakcoy plant height (B. rapa L) on the growing medium of chicken manure compost
with husk charcoal had a very significant effect at 1, 2 and 3 weeks after planting (MST), at 3
weeks after planting. The highest mean was in treatment M2 (Charcoal Husk + Chicken
Manure Compost 2: 1) which was 20.74 cm and the lowest average was in treatment MO
(Control) which was 11.56 cm. In the treatment MO is very significantly different from M2,
M1, M3. Meanwhile, M2 is not significantly different from M1 and M3.

In Figure 1 it can be explained that the results of the regression analysis of the effect of
the planting medium of chicken manure compost with rice husk charcoal on the height of the
pakcoy plants at the age of 3 weeks after planting (MST). The planting medium of chicken
manure compost with husk charcoal had an effect on plant height 3 weeks after planting. The
highest plant height was in the M2 treatment (Charcoal Husk + Chicken Manure Compost)
with a height of 20.74 cm.

The lowest plant was in the control treatment (MO0) with a height of 11.56 cm. This
shows that different media compositions will have different effects on plant height.
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16.41 17.07
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Figure 1. The relationship between growing media of chicken manure compost and husk
charcoal to plant height 3 WAP

The parameters for observing plant height (cm) at week 1, 2, and 3 showed that the
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highest mean was in treatment M2 (Charcoal Husk + Compost Chicken Manure 2: 1) which
was 20.74 cm while the lowest average was in treatment MO (Control), namely 11.56 cm and
it can be seen that the planting medium used has a very significant effect on the height of the
pakcoy plant. This is because chicken manure and rice husk charcoal compost can improve
soil properties and the ability to bind nutrients and has a high content of nutrients and organic
matter which can help the pakcoy plant grow in height. This is in accordance with
Dalimoenthe (2013) which states that the planting medium used must be adjusted to the type
of plant to be planted. In general,

Based on the results of statistical data analysis showed that the application of water
hyacinth liquid organic fertilizer on the growth and production of pakcoy plants (B. rapa L)
did not significantly affect the parameters of plant height (cm), number of leaves (strands).
This is because the N nutrient given by the water hyacinth liquid fertilizer is not sufficient for
the pakcoy plant and there is no reaction given by the water hyacinth liquid fertilizer to the
plants so that growth becomes stunted. This is in accordance with Erawan and Andi, (2013)
stating that if the N element supplied by liquid organic fertilizer is well available, the plant
will experience good growth.

3.2. Number of Leaves (strands)

The results of observations after being analyzed statistically showed that the planting
medium of chicken manure compost with rice husk charcoal had a very significant effect on
the number of leaves (strands). Meanwhile, the application of water hyacinth liquid organic
fertilizer and the interaction of planting media with chicken manure compost and rice husk
charcoal and water hyacinth liquid organic fertilizer had no significant effect on the number of
leaves (strands).

The results of the average number of pakcoy leaves (B. rapa L) given chicken manure
compost and husk charcoal and water hyacinth liquid organic fertilizer at the age of 1, 2 and 3
weeks after planting can be seen in Table 2.

Table 2. Average number of leaves (strands) of Pakcoy (B. rapa L) treated with chicken
manure compost and husk charcoal and water hyacinth liquid organic fertilizer at 1, 2 and 3
weeks after planting (MST)

Number of Leaves (strands)

Treatment 1 MST 2 MST 3MST

Growing Media (M)

MO 4.33 Aa 6.54 aA 7.92 aA
M1 5.54 Aa 9.17 abA 11.54 abA
M2 6.42 bA 10.67 bA 14.04 bA
M3 5.92 Aa 9.96 abA 12.54 bA
Water hyacinth Organic Fertilizer (P)

PO 5.67 aA 9.71aA 11.59 aA
P1 5.46 aA 8.17 aA 10.58 aA
P2 5.38 aA 9.38 aA 12.09 aA
P3 5.17 aA 9.08 aA 11.79 aA

Note: Numbers in the same column followed by letters that are not the same mean
significantly different at the 5% level (lowercase letters) and very significantly different at the
1% level (uppercase letters)

Table 2 explains that the planting medium of chicken manure compost with husk
charcoal had a very significant effect at the age of 1, 2 and 3 weeks after planting, at the age of
3 weeks after planting the highest average number of leaves was in the M2 treatment
(Charcoal husk + Chicken Manure Compost 2 : 1 ) namely 14.04 strands and the lowest
average was found in treatment MO (Control) namely 7.92 strands. In the treatment of M2, M3
and M1, they were very significantly different from MO. Meanwhile, M2 and M3 are not
significantly different from M1.

In Figure 2, it is explained the effect of the planting medium of chicken manure
compost with husk charcoal on the number of leaves (strands) of pakcoy at the age of 3 weeks
after planting (MST). It can be explained that the planting medium of chicken manure
compost with rice husk charcoal had an effect on the number of leaves after 3 weeks. The
highest number of leaves per leaf was in treatment M2 (Charcoal Husk + Chicken Manure
Compost (2:1) with the highest number of leaves 14.04 leaves. The lowest plant was in
treatment MO (Control) with the lowest number of leaves 7.92 leaves.
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This shows that the composition Different media will have different effects on the
number of plant leaves.

16.00 -
14.04

14.00 - 12.54
1200 - 11.54
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8.00 -
6.00 -
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2.00 -
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7.02

MO M1 M2 M3

Figure 2. The relationship between growing media of chicken manure compost and husk
charcoal on the number of leaves (strands) 3 WAP.

In the observation parameter the highest average number of leaves (strands) was found
in treatment M2 (Charcoal husk + chicken manure compost 2:1) which was 14.04 cm while
the lowest average was found in treatment MO (Control) which was 7.92 and the same was the
case with area leaves (cm2) week 1, 2, and 3 showed that the highest mean was in treatment
M2 (charcoal husk + chicken manure compost 2:1 ) which was 9447.31 cm2 and the lowest
average was in treatment MO (Control) which was 2622.55 cm2 It can be seen that the
growing media of chicken manure compost with husk charcoal has a very significant effect on
the number of leaves and leaf area of the pakcoy plant. This is because the provision of
chicken manure compost and husk charcoal at the same time is able to provide sufficient and
balanced nutrients for plant needs. This is in accordance with Marlina et al.

3.3. Production Weight per Plot (gram)

The results of observations after statistical analysis showed that the planting medium of
chicken manure compost with husk charcoal had a very significant effect on production
weight per plot (g). Whereas the application of water hyacinth liquid organic fertilizer had a
significant effect on production weight per plot (g), and the interaction of planting media with
chicken manure compost and rice husk charcoal and water hyacinth liquid organic fertilizer
had a significant effect on production weight per plot (g) (Table 3).

Table 3. Average Production Weight Per Plot (g) of Pakcoy (Brassica rapa L) in the
Treatment of Chicken Manure Compost with Charcoal Husk and Water Hyacinth Liquid
Organic Fertilizer at 1, 2, and 3 Weeks After Planting (MST)

Treatment Production Weight Per Plot (g)

Growing Media (M)

MO 100.00 aA
M1 426.25 bA
M2 751.25 cB
M3 517.50 bcB
Water hyacinth Organic Fertilizer (P)

PO 362.50 aA
P1 363.75 aA
P2 567.50 aA
P3 501.25 aA

Note: Numbers in the same column followed by letters that are not the same mean
significantly different at the 5% level (lowercase letters) and very significantly different at
the 1% level (uppercase letters)

In Table 3 it is explained that the planting medium of chicken manure compost with
husk charcoal had a very significant effect at the age of 1, 2 and 3 weeks after planting, at the
age of 3 weeks the highest production weight per plot (g) was in the M2 treatment (Charcoal
husk + Chicken Manure Compost 2 : 1) which is 751.25 (g) and the lowest average is found in
treatment MO (Control) which is 100 (g). In the treatment MO is significantly different from
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M2, M3 and M1. Meanwhile, M2 is not significantly different from M3.

In the observed parameter production weight per plot (g), the highest average was
found in treatment M2 (charcoal husk + chicken manure compost 2:1), namely 751.25 (g) and
the lowest average was found in treatment MO (control), namely 100 (g) It is known that the
planting medium of chicken manure compost with rice husk charcoal has a very significant
effect on production weight per plot (g), wet weight of plants per sample (g) and net weight of
consumption per sample (g) of pakcoy plants. This is because the provision of chicken manure
compost with husk charcoal can be classified as sufficient nutrient for plants and plays a role
in supporting plant growth, where good plant growth can increase production.

This is in accordance with Djemin et al., (2013) which states that chicken manure
compost helps improve soil structure lacking organic matter and strengthens roots. This
compost also contains macro nutrients including N, P, and K which can assist in plant growth
and production, the provision of husk charcoal has a role in improving the soil structure to
make it more porous so that plant roots can easily absorb nutrients. This is in accordance with
Supriyanto and Fidryaningsih, (2010) who stated that rice husk charcoal is a soil enhancer
capable of improving soil properties in efforts to rehabilitate land and improve plant growth.

Based on the results of statistical data analysis, it showed that the interaction of
planting media with chicken manure compost and rice husk charcoal with water hyacinth
liquid organic fertilizer on the growth and production of pakcoy (Brassica rapa L) had a very
significant effect on the production weight per plot (g). MOPO is very significantly different
from M2P2. This is because the interaction of the planting media of chicken manure compost
and husk charcoal and the application of water hyacinth liquid organic fertilizer can be seen
that the planting media and liquid organic fertilizer complement each other, whereas the
application of chicken manure compost and rice husk charcoal shows a positive plant growth
response. better than the control plants, because chicken manure compost and rice husk
charcoal are organic materials, each of which has a role in supporting plant growth, chicken
manure compost plays a role in providing a number of nutrients to support plant growth while
water hyacinth has the potential to be used as organic fertilizer because it has the necessary
nutrients plants to grow, and applying liquid organic fertilizer to plants will be more easily
absorbed by plants through the roots because the elements in it have decomposed. This is in
accordance with Hadisuwito (2012) which states that the more organic fertilizer given, the
higher the plant growth. The organic matter contained in water hyacinth has been decomposed
by microorganisms so that the organic matter in liquid organic fertilizer helps provide N
elements for plants. chicken manure compost plays a role in providing a number of nutrients
to support plant growth while water hyacinth has the potential to be used as organic fertilizer
because it has the nutrients needed by plants to grow, and the application of liquid organic
fertilizer to plants will be more easily absorbed by plants through the roots because the
elements the elements in it are decomposed. This is in accordance with Hadisuwito (2012)
which states that the more organic fertilizer given, the higher the plant growth. The organic
matter contained in water hyacinth has been decomposed by microorganisms so that the
organic matter in liquid organic fertilizer helps provide N elements for plants. chicken manure
compost plays a role in providing a number of nutrients to support plant growth while water
hyacinth has the potential to be used as organic fertilizer because it has the nutrients needed by
plants to grow, and the application of liquid organic fertilizer to plants will be more easily
absorbed by plants through the roots because the elements the elements in it are decomposed.
This is in accordance with Hadisuwito (2012) which states that the more organic fertilizer
given, the higher the plant growth. The organic matter contained in water hyacinth has been
decomposed by microorganisms so that the organic matter in liquid organic fertilizer helps
provide N elements for plants. and applying liquid organic fertilizer to plants will be more
easily absorbed by plants through the roots because the elements in it have decomposed. This
is in accordance with Hadisuwito (2012) which states that the more organic fertilizer given,
the higher the plant growth.

The organic matter contained in water hyacinth has been decomposed by
microorganisms so that the organic matter in liquid organic fertilizer helps provide N elements
for plants. and applying liquid organic fertilizer to plants will be more easily absorbed by
plants through the roots because the elements in it have decomposed. This is in accordance
with Hadisuwito (2012) which states that the more organic fertilizer given, the higher the plant
growth. The organic matter contained in water hyacinth has been decomposed by
microorganisms so that the organic matter in liquid organic fertilizer helps provide N elements
for plants.

5. CONCLUSION
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From the results of the research and discussion conducted, it can be concluded as
follows:

1) The planting medium of chicken manure compost with husk charcoal had a very
significant effect on the parameters of plant height (cm), number of leaves (strands),
and weight of plant production per plot (g).

2) The application of water hyacinth liquid organic fertilizer at different doses did not
significantly affect the parameters of plant height (cm), number of leaves (strands), but
had a significant effect on the parameter of production weight per plot (g).

3) The interaction between the effect of the planting medium of chicken manure compost
and husk charcoal and the application of water hyacinth liquid organic fertilizer had a
significant effect on the production weight parameter per plot (g). However, it did not
significantly affect the parameters of plant height (cm) and number of leaves (strands).
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