The Use of Organic Fertilizer as an Alternative to the Scarcity of
Chemical Fertilizers in the Cultivation of Shallots
(Allium Ascalonicum L)

Tharmizi Hakim
tharmizihakim@dosen.pancabudi.ac.id
Ruth Riah Ate Tarigan
ruthriah@dosen.pancabudi.ac.id
Sulardi
sulardi@dosen.pancabudi.ac.id
Irfan Abdulah
irfan.abdulah@gmail.com

Agrotechnology Study Program
Universitas Pembangunan Panca Budi

Abstract

Organic waste, such as household, market, paper, weeds that grow on agricultural commodities,
and livestock manure, can be composted aimed at recycling. Composting of organic waste uses
fermentation technology in waste processing that facilitates waste reduction to landfills and the
study aimed recycling of plant nutrients and organic materials from biological waste to
cultivated soil. The composting process runs when organic waste is mixed with microorganisms
as elements that decompose organic waste which can increase the growth and production of
shallots. The purpose of the study was to find solutions and alternatives to the scarcity of
chemical fertilizers, especially subsidized fertilizers, by utilizing organic waste in increasing
shallot production. The method used in this study was a factorial randomized block design with
2 organic fertilizer treatments consisting of solid organic fertilizer (SOF) and liquid organic
fertilizer (LOF) and the analysis method of conversion of production/hectare of shallot bulbs.
The results showed that the SOF treatment at a level of 3.5 kg/plot (P3) and the LOF treatment
at a level of 750 ml/liter of water/plot (C3) were the best in terms of plant height, number of
tillers, bulb diameter, dry bulb production and production conversion/hectare. The use of
organic fertilizer is very important for farmers in Indonesia with many benefits, such as
improving soil structure so that the soil becomes fertile, rich in nutrients, microorganisms,
economical and not dependent on inorganic fertilizers or subsidized fertilizers, easy to make
and use, the most important thing is the ability of farmers to independently use organic
fertilizers to increase shallot production.
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Introduction

The scarcity of chemical fertilizers, especially subsidized fertilizers in recent years has triggered
an increase in fertilizer prices and in some areas there has been a shortage of fertilizers. This
happened because importers of chemical fertilizer raw materials experienced a civil war
between Russia and Ukraine [1]. This causes shallot farmers not to cultivate them, resulting in
a shortage of production and causing the price of shallots to soar, and to address the shortage
of shallots on the market, the government imports shallots from several producing countries [2]
The solution to the scarcity of chemical fertilizers can be addressed by using organic fertilizers
sourced from organic waste, considering that waste is a major problem in Indonesia with waste
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production reaching 65,200,000 tons per year with a population of 261,115,456 people in 2016,
it is projected that population growth will increase as waste is produced and of course waste
production will increase. The Indonesian government is reducing waste through a policy in the
Presidential Regulation (Pepres) of the Republic of Indonesia Number 97 of 2017 concerning
the policy of carrying out prevention, reduction, recycling with reuse which can be achieved by
targeting a reduction in household waste and the like by 30 percent and handling waste by 70
percent [3]. Waste management is not the responsibility of the goverment, it can be done
together with the community because it is undeniable that living things depend on nature. Waste
is grouped into two parts, organic and non-organic waste. In the study, it focuses more on
organic waste that mostly comes from the human environment where people live, such as daily
human life in cooking and consuming, such as household waste, farmers harvesting agricultural
and livestock products also create organic waste, there are many organic wastes that have not
been utilized even though nature has provided all the elements to make organic waste can be
turned into organic fertilizer. Organic fertilizers are physically of two types, namely solid
(compost) and liquid [4]. Organic waste is defined as materials discarded in the household and
agricultural sectors such as rice straw, corn straw, soybean straw, peanut straw, livestock
manure, coconut fiber and shells, rice bran, and the like. In general, agricultural waste is divided
into pre-, harvest-, and post-harvest waste. Furthermore, post-harvest waste can be classified
into groups of waste before processing and waste after processing or agricultural industrial
waste [5].

Composting is a natural process originating from microbial succession, marking the
degradation and stabilization of organic matter present in waste. The use of microbial additives
during composting is considered very efficient, most likely to increase the production of
different enzymes resulting in a better waste degradation rate [6]. While LOF is a simple
fermentation process using organic waste as a carbon substrate. Liquid organic fertilizer
consists of essential plant nutrients and beneficial microorganisms, which recycle organic
matter [7]. This study used several organic wastes fermented anaerobically to obtain maximum
organic fertilizer results using goat manure, egg shells, tofu dregs, rice washing water, empty
oil palm bunches. This waste was chosen because of its abundant availability and has a high
content of macro and micro nutrients [8]., [9]., [10]., [11]., [12].

Shallots are one of the leading vegetable groups in Indonesia, the demand for shallots used in
everyday life is very large. This product has an impact on the economy because of high market
demand, price fluctuations can affect inflation so that it becomes part of Indonesia's economic
strategy [13]. The development of shallot cultivation through agro-industry can be achieved
through increasing production and increasing farmers' income. In Indonesia, the demand for
shallots for food and seeds increases fivefold each year. This situation is similar to the fact that
the population of Indonesia is increasing from year to year [14].

The common problem that occurs is that public demand for shallots is very high and does not
match production performance. Therefore, the government's policy is to import shallots.
Because the shallot harvest is seasonal, if this situation continues, supply and demand may be
unstable throughout the year. Shallot production has increased over the past four years along
with the increasing area of shallot cultivation while shallot consumption continues to increase
throughout the year. However, this creates an imbalance between production and consumption,
as seen in Table 1.

Table 1. Harvested Area, Production, and Demand for Shallots in North Sumatra 2017-2021.

Year Harvest  Area Production Consumption
(ha) (tons) (tons)

2017 2.090 16.103 37.996

2018 2.194 16.347 41.803

2019 2.356 18.717 48.794

2020 3.148 28.830 44.120
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2021 3.012 11.938 44,792
Source: [15]
Based on the explanation above, it is very important to carry out this research considering that
the purpose of this research is to find solutions and alternatives to the scarcity of fertilizer,
especially subsidized fertilizer, by utilizing organic waste to increase red onion production.

Literature Review

Organic waste as a source of natural materials and soil nutrients, agricultural waste including
plantations and livestock such as straw, plant or shrub residues, pet waste and the like are
sources of organic materials and plant nutrients. The waste can be placed directly on agricultural
land or buried, for more effective results, it is better to do the processing process first, the natural
decomposition of the waste takes 3-4 months or more, so that conservation efforts by using
organic materials on agricultural lands are hampered. It will be even more complicated if faced
with a pressing planting season, so it is often considered less economical and inefficient. One
method of accelerating the decomposition of agricultural waste so that it can immediately
function in improving soil properties and nutrient availability is by making compost [5].
Basically, the mechanism for making solid and liquid organic fertilizers works the same way,
namely by fermentation and the finished products are different, namely solid and liquid. Now,
thinking and creativity go hand in hand so that the idea arose to make solid organic fertilizers
(SOF) and liquid organic fertilizers (LOF) carried out the manufacturing process
simultaneously, considering that organic fertilizers are now a necessity for our society,
especially farmers who understand the meaning of health for the soil as a growing medium and
for that it is necessary to design organic waste processing tools whose final results produce SOF
and LOF. SOF and LOF technology as a tool that helps decompose organic waste into SOF and
LOF in a shorter time of around 21 days, the results of POP when applied to the soil will be
able to improve the soil structure so that the chemical properties of the soil become nutrients in
the soil change as well as the biological properties of the soil in this case microorganisms act
as decomposing agents so that the physical properties of the soil become crumbs so that aeration
and drainage run as expected [16].
Solid natural fertilizer is one of the bokashi fertilizers that is composed of waste from living
things, such as the remains of plant, animal, and human decay that have been combined. With
the combination of these waste materials, it is expected to be able to meet the nutrient needs of
plants. One type of waste is cow dung which is now widely used to make bokashi fertilizer.
Bokashi is one way to use soil microbes in making organic fertilizer by using the help of EM4
(Effective Microorganisms 4) as an activator that can accelerate the process of making organic
fertilizer. The nutrient content in cow dung is C-Organic 18.76%, N 1.30%, P 0.52%, K 0.95%,
Ca 1.06%, Mg 0.86%, Na 0.17%, Zn, 122ppm, Cu 20ppm, and Mn 334 ppm [17]. Empty oil
palm bunches are waste produced from fresh fruit bunches containing nutrients N, P, K and
Mg. Empty Oil Palm Bunch Compost (OPBC) is a palm oil mill waste that is very large in
quantity. The nutritional content of OPBC is C 35%, N 2.34%, C/N 15, P 0.31%, K 5.53%, Ca
1.46%, Mg 0.96% and water 52%. OPBC compost can be applied to various plants as organic
fertilizer, either alone or in combination with other plants. [18]. According to [19], the main
ingredient of a very good natural liquid fertilizer from wet organic waste that has a high water
content such as fruit waste. This material is rich in nutrients needed by plants. The nutrient
content in fruit waste is N 3.35%, P 0.36%, K 0.46%, Ca 0.12%, and Mg 0.02%. The greater
the cellulose content of organic material, the longer the bacterial decomposition process will
be.
Shallots (Allium ascalonicum L.) are one of the superior horticultural commaodities that are
currently widely available in the market and have very good prospects for development, both
as a source of income for farmers to meet the needs of local and national consumers. Shallots
from the Lilyceae family originating from Central Asia are one of the plant commodities that
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are often used as a flavoring agent for cooking. In addition, shallots also contain nutrients and
compounds that are classified as non-nutritional substances and enzymes that are useful for
therapy, as well as improving and maintaining human health. [20]. Shallot plants are plants that
have the most popular form of the Alliaceae family, shallot plants come from the genus Allium
and contain many colored varieties. Shallots are the second oldest vegetable after tomatoes,
both are widely used in Indonesia and throughout the world as additional ingredients for
cooking [21]. Shallots contain protein, fat, carbohydrates, vitamins, minerals and compounds
that function as antimutagens and anticarcinogens. Every 100 grams of shallot bulbs contain
80-85 g of water, 1.5 g of protein, 0.3 g of fat and carbohydrates. 9.3 g. The Sanren F1 shallots
variety produces hybrid plants with a plant height of 54.03 - 56.50 cm, round and flat leaves,
dark green leaf color, white flower color, flowering age 31 - 34 HST, harvest age 62 - 64 HST,
round bulb shape with a diameter of 3.4 - 3.6 cm, flat, slightly round, black seeds with a weight
per bulb reaching 17.05 - 19.40 g, each bunch contains 2 - 4 bulbs with a number of offspring
of 2 - 4. The advantages of this variety are high production and medium tuber size and it can
also adapt well to lowlands [22]. Many innovations become great not because of the novelty of
the findings, but because of the continuous effort to improve them. Superior varieties of national
shallots that are productive and adaptive to the climate need to be promoted in a technology-
based agribusiness vehicle [23].

Research Methodology

The research was conducted in Minta Kasih village, Salapian sub-district, Langkat district,
North Sumatra province with an altitude of + 89 meters above sea level, the distance of the
research location is 47 km from the UNPAB campus, involving 2 lecturers and 1 active student
from the agrotechnology study program. The research period starts from November 2023 to
May 2024.
The data collection technique for this research was carried out in three ways, namely by the
observation method or direct observation of the object being studied in this case the observed
parameters. Furthermore, the document study method, namely the collection of data from
parameter observations which are then processed according to the data analysis method and
then the last one with the literature study method, where the results of the data processing are
supported by theories obtained from literature or library studies so that this research can be
accounted for.
This study used an area of 1 meter x 1 meter (demplot) or called a square land using a planting
distance of 20 cm x 20 cm so that a population of 16 plants was obtained in 1 demo plot, while
the sampling technique was carried out randomly with a simple random sampling model or the
sampling process was carried out by giving equal opportunities to each population of shallot
plants in each demo plot there were 16 plant populations, so that the number of samples taken
was 10 plants. The research method used a factorial randomized block design (RBD), consisting
of 2 treatments with 16 treatment combinations and 2 replications with a total number of plots
of 32. The following 2 treatment factors consist of:
a. The SOF treatment factor with the symbol "P" consists of 4 levels, namely;

PO = 0 kg/plot

P1=1,5kg/plot

P2 = 2,5 kg/plot

P3 = 3,5 kg/plot
b. The LOF treatment factor with the symbol "C" consists of 4 levels, namely;

CO0 = 0 ml/liter water/plot

C1 = 250 ml/liter water/plot

C2 =500 ml/liter water/plot

C3 = 750 ml/liter water/plot
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The analysis of observational data used is analysis of variance based on a linear model, namely
the analysis model used in the analysis of this research data, namely:
Yijk = p +pi + qj + Bk + (ap)jk + Zijk
Information:
Yijk = Observation results in the i-th block, provision of the j-th SOF and provision of the k-
th level of LOF.
u = The effect of the mean value.
pi = Effect of block i.
aj = Effect of giving SOF at the j-th treatment level.
Bk = The effect of POC administration at the k-th level.
(ap)jk = Interaction between factors and SOF provision at the j-th level and LOF provision at
the k-th level.
¥ij = The effect of error on the i-th block, the j-th SOF assignment factor and the k-th LOF
assignment factor [24].
The analysis method for converting the production/hectare of shallot bulbs used is the
following formula: Q (m?) x H(q)
L(m?)
Q = Land Area/Ha (m?)
H = Bulbs/Plot (g)
L = Area/plot (m?) [25].

Results

1. Plant Height (cm)

The average data of observation results from the measurement of plant height
parameters (cm) of shallots due to solid organic fertilizer (SOF) treatment and liquid organic
fertilizer (LOF) treatment at plant ages of 4, 5 and 6 weeks after planting, then after analysis of
variance showed that SOF treatment had a very significant effect at ages of 4, 5 and 6 weeks
after planting, while LOF treatment had a very significant effect at the age of shallots at 4, 5
and 6 weeks after planting.

Table 1. Average plant height (cm) with SOF (P) and LOF (C) treatments 4, 5 to 6 weeks
after planting (WAP).

Age Plant Height (cm)

Treatment 4 WAP 5 WAP 6 WAP
Solid Organic Fertilizer (P)
PO (0 kg/plot) 36,96bB 42,72cC 50,38bB
P1 (1.5 kg/plot) 38,34bB 42,98cC 50,81bB
P2 (2.5 kg/plot) 38,61bB 43,91bB 51,88bB
P3 (3.5 kg/plot) 41,95aA 47,92aA 57,33aA
Liquid Organic Ferlilizer (C)

CO (0 ml/liter water/plot) 37,49aA 42,61bB 50,18bB
C1 (250 ml/liter water/plot) 38,04bB 43.490B 50,77bB
C2 (500 ml/liter water/plot) 39,97 abAB 44,61 abAB  53,57abA
C3 (750 ml/liter water/plot) 41,443 46,79aA 55.87aA

178



Description: In the Multiple Range Test (BMRT), numbers in the same column followed by
letters are significantly different at the 5% level (lowercase letters) and significantly
different at the 1% level (capital letters).

The data in table 1 above shows that plant height (cm) due to SOF administration at the age of
4, 5 and 6 weeks after planting has a very significant effect. The highest average of SOF
administration was found in P3 which was very significantly different from P2, P1 and PO.
Furthermore, the LOF treatment had a very significant effect at the age of 4, 5 and 6 weeks after
planting. The highest average was found in the treatment of 750 ml/liter of water/plot (C3)
which was 55.87 cm which was significantly different from 500 ml/liter of water (C2) which
was 53.57 cm, but very significantly different from 250 ml/liter of water/plot (C1) which was
50.77 cm and 0 ml/liter of water/plot (CO) which was 50.18 cm. This proves that various organic
waste formulated into two types of organic fertilizers can increase the growth of shallot plants.
This is in line with the statement [26] that organic waste from fruit contains enzymes that can
help break down nutrients in the soil so that it can increase the availability of nutrients such as
Nitrogen, Phosphorus, Potassium, Calcium, Iron, Sodium, Magnesium and Vitamins, a similar
thing was conveyed by [27].

2. Number of tubers

Data on the average measurement of the number of tillers in shallot plants (Allium
ascalonicum L) aged 5, 6 and 7 weeks after planting with SOF and LOF treatments that have
been tested for mean differences using the multiple distance test (Duncan) and analysis of
variance on the parameter of the number of bulb tillers in shallot plants aged 5, 6 and 7 weeks
after planting and the average results using the Duncan distance test can be seen in table 2.

Table 2. Average Number of Offshoots (tubers) Due to SOF and LOF Application at 5, 6 and
7 Weeks After Planting (WAP).
Number of tuber offspring

Treatment 5 WAP 6 WAP 7 WAP
Solid Organic Fertilizer (P)

PO (0 kg/plot) 1,45bB 1,86bB 2,88¢C
P1 (1.5 kg/plot) 1,54bB 2,00bB 2,99¢cC
P2 (2.5 kg/plot) 1,76bB 2,24aA 3,20bB
P3 (3.5 kg/plot) 2,20aA 2,89aA 3,85aA
Liquid Organic Ferlilizer (C)

CO0 (0 ml/liter water/plot) 1,53bB 1,90bB 2,86¢cC
C1 (250 ml/liter water/plot) 1,61bB 2,21bB 3,03bB
C2 (500 ml/liter water/plot) 1,65bB 2,23 bAB 3,35bB
C3 (750 ml/liter water/plot) 2,16aA 2,65aA 3,68aA

Description: In the Multiple Range Test (BMRT), numbers in the same column followed by
letters are significantly different at the 5% level (lowercase letters) and
significantly different at the 1% level (capital letters).

Table 2 above shows that the provision of SOF has a very significant effect on the number of
tubers at the age of 5, 6 and 7 weeks after planting. The highest average was found in the 3.5
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kg/plot (P3) treatment, namely 3.85 shoots and the lowest was 0 kg/plot (PO), namely 2.88
shoots. The results of the regression analysis of SOF administration on the number of tubers
showed a linear relationship. LOF administration had a very significant effect on the number
of tubers at the age of 5, 6 and 7 weeks after planting. The highest average was found in the
750 ml/liter water/plot (C3) treatment, namely 3.68 shoots and the lowest was 0 ml/liter
water/plot (C0), namely 2.86 shoots. The results of the regression analysis of LOF
administration on the number of tubers showed a linear relationship. This is in accordance with
the opinion [28] which states that the provision of organic materials can increase nutrient
concentration, storage, porosity and water supply in the soil as well as soil aeration and
temperature.

3. Tuber Diameter (mm)

Average measurement data of bulb diameter (mm) in shallot plants (Allium ascalonicum
L) with SOF and LOF administration which have been tested for mean differences using the
multiple range test (Duncan). Based on the analysis of variance on the parameters of bulb
diameter (mm) in shallot plants, it was found that the provision of SOF and LOF had a very
significant effect. The results of the average tuber diameter (mm) with the provision of SOF
and LOF after testing the average difference using the Duncan Distance Test can be seen in
Table 3.

Table 3. Average Tuber Diameter (mm) Due to SOF and LOF Application.

Treatment Tuber Diameter (mm)

Solid Organic Fertilizer (P)

PO (0 kg/plot) 6,38cC
P1 (1.5 kg/plot) 6,95bB
P2 (2.5 kg/plot) 7,38bAB
P3 (3.5 kg/plot) 8,00aA

Liquid Organic Ferlilizer (C)

CO (0 ml/liter water/plot) 6,53cC
C1 (250 ml/liter water/plot) 6,89cC
C2 (500 ml/liter water/plot) 7,59abAB
C3 (750 ml/liter water/plot) 7,70aA

Description: In the Multiple Range Test (BMRT), numbers in the same column followed by
letters are significantly different at the 5% level (lowercase letters) and
significantly different at the 1% level (capital letters).

In Table 3 above, the provision of SOF has a very significant effect on the tuber diameter (mm).
The highest average was found in the 3.5 kg/plot (P3) treatment, namely 8.00 mm and the
lowest was 0 kg/plot (P0), namely 6.38 mm. The results of the regression analysis of SOF
administration on tuber diameter (mm) showed a linear relationship. LOF administration had a
very significant effect on tuber diameter (mm). The highest average was found in the 750
ml/liter water/plot (C3) treatment, namely 7.70 mm and the lowest was 0 ml/liter water/plot
(C0), namely 6.53 mm. The results of the regression analysis of LOF provision on tuber
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diameter (mm) showed a linear relationship. According to [29], potassium plays a role in the
process of photosynthesis to produce organic compounds which are then transferred to storage
organs such as tubers and improve tuber quality. Magnesium can activate enzymes needed by
plants to make starch and protein.

4. Dry tuber production (g)

Average measurement data of dry bulb production (g) in shallot plants (Allium
ascalonicum L) with the provision of SOF and LOF which have been tested for mean
differences using the multiple range test (Duncan). Based on the analysis of variance on the dry
bulb production parameter (g) in shallot plants, it was found that the administration of PAP and
PAC had a very significant effect. The average results of dry tuber production (g) with SOF
and LOF administration after testing the average difference using Duncan's Distance Test can
be seen in Table 4.

Table 4. Average Dry Tuber Production (g) Due to SOF and LOF Application.

Treatment Dry Tuber Production (g)

Solid Organic Fertilizer (P)

PO (0 kg/plot) 654,88dD
P1 (1.5 kg/plot) 742,63cC
P2 (2.5 kg/plot) 849,50bB
P3 (3.5 kg/plot) 939,50aA
Liquid Organic Ferlilizer (C)

CO0 (0 ml/liter water/plot) 646,00cC
C1 (250 ml/liter water/plot) 809,75bcB
C2 (500 ml/liter water/plot) 834,13bB
C3 (750 ml/liter water/plot) 896,63aA

Description: In the Multiple Range Test (BMRT), numbers in the same column followed by
letters are significantly different at the 5% level (lowercase letters) and
significantly different at the 1% level (capital letters).

Table 4 above shows that the provision of SOF has a very significant effect on dry tuber
production (g). The highest average weight was in the 3.5 kg/plot (P3) treatment, namely 939.50
g and the lowest was 0 kg/plot (P0), namely 654.88 g. The results of the regression analysis of
SOF on dry tuber production (which) showed a linear relationship. LOF administration had a
very significant effect on dry tuber production (g). The heaviest average was found in the 750
ml/liter water/plot (C3) treatment, namely 896.63 g and the lowest was 0 ml/liter water/plot
(C0), namely 646.00 g. This is because the high SOF and LOF are stored in reproductive organs
such as tubers, so the tubers look very heavy [30].

5. Conversion of Shallot Production per Hectare (kg)

The conversion parameter of shallot production per hectare (kg) is the cultivated shallot
production calculated as an average of all treatments carried out to see the production that has
been obtained. The conversion of production per (ha) shallot plant is as follows:
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Table 5. Average Conversion of Shallot Production per Hectare (kg) with SOF and LOF

Application.
Treatment Conversion of Shallot Production per Hectare
(kg)
Solid Organic Fertilizer (P)
PO (0 kg/plot) 6548.75cC
P1 (1.5 kg/plot) 7426.25cC
P2 (2.5 kg/plot) 8495.00bB
P3 (3.5 kg/plot) 9395.00aA
Liquid Organic Ferlilizer (C)
CO0 (0 ml/liter water/plot) 6460.00cC
C1 (250 ml/liter water/plot) 8097.50bB
C2 (500 ml/liter water/plot) 8341.25aA
C3 (750 ml/liter water/plot) 8966.25aA

Description: In the Multiple Range Test (BMRT), numbers in the same column followed by
letters are significantly different at the 5% level (lowercase letters) and
significantly different at the 1% level (capital letters).

Table 5 above shows that the provision of SOF has a very real effect on the conversion of shallot
production per hectare (kg). The highest average was found in the 3.5 kg/plot (P3) treatment,
namely 9395.00 kg and the lowest was 0 kg/plot (P0), namely 6548.75 kg. The results of the
regression analysis of SOF provision on the conversion of shallot production per hectare (kg)
showed a linear relationship. The provision of LOF has a very significant effect on the
conversion of shallot production per hectare (kg). The highest average was found in the 750
ml/liter water/plot (P3) treatment, namely 8966.25 kg and the lowest was 0 ml/liter water/plot
(PO), namely 6460.00 kg. The results of the regression analysis of LOF provision on the
conversion of shallot production per hectare (kg) showed a linear relationship. Calculation of
the conversion of shallot (Allium ascalonicum L) production per hectare shows that the average
conversion yield of shallots was highest in the P3 and C3 treatments. This proves that the use
of agricultural waste materials can increase plant growth both vegetatively and generatively
optimally. Plant dry weight is an indicator that plants accumulate during photosynthesis and is
a synthesis of almost all the processes that the plant goes through. The high conversion of
production per hectare is the accumulation of dry weight at each treatment level, this shows that
the absorption of water and nutrients which are raw materials for photosynthesis and
metabolism can run smoothly so that the photosynthesis produced is also high and stored in the
generative organs so that it can be seen that the weight of the tubers is quite heavy [31].

Conclusion

The study's results on the treatment of solid organic fertilizer and liquid organic fertilizer can
increase the growth and production of shallots. The best treatment is 3.5 kg/plant for solid
organic fertilizer and 750 ml/liter of water/plot for liquid organic fertilizer. This study is one of
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the solutions to the limited availability of fertilizer and the high price of fertilizer in Indonesia,
so that shallot farmers can produce organic fertilizer independently at a low cost, and most
importantly, the availability of organic waste/garbage around the farmer's land environment.
This study needs to be continued using solid and liquid organic fertilizers at a higher level until
the optimal point is obtained for the growth and production of shallots.

References

[1]

[2]

[3]

[4]

[5]
[6]

[7]

[8]

[9]

[10]

[11]

[12]

[13]

“UPLAND Project - Direktorat Jenderal Prasarana Dan Sarana Pertanian Kementerian
Pertanian.” https://Upland.Psp.Pertanian.Go.ld/Artikel/1702823836/Solusi-Kelangkaan-
Pupuk-Di-Indonesia (Accessed Sep. 18, 2024).

“Kementan: Impor Bawang Tak Bisa Dihindari | Siharapanku | Sistem Harga Pangan
Komoditas Utama.” Http://Hargapangan.Sumutprov.Go.ld/Kementan-Impor-Bawang-
Tak-Bisa-Dihindari (Accessed Sep. 18, 2024).

S. Kaza, L. C. Yao, P. Bhada-Tata, And F. Van Woerden, “What A Waste 2.0: A Global
Snapshot Of Solid Waste Management To 2050,” What A Waste 2.0 A Glob. Snapshot
Solid Waste Manag. To 2050, Sep. 2018, Doi: 10.1596/978-1-4648-1329-0.

T. Hakim, S. Sulardi, And M. M. Wasito, “Analysis Of The Utilization Of Agricultural
Waste Fermentation In Increasing Shallot Production,” J. llm. Membangun Desa Dan
Pertan., Vol. 8, No. 2, Pp. 61-67, 2023, Doi: 10.37149/Jimdp.V8i2.221.

T. Simarmata Et Al., “Pemanfaatan Limbah Pertanian,” Pemanfaat. Limbah Pertan., P.
337, 2019.

M. Rastogi, M. Nandal, And B. Khosla, “Microbes As Vital Additives For Solid Waste
Composting,” Heliyon, Vol. 6, No. 2, Feb. 2020, Doi:
10.1016/J.HELI'YON.2020.E03343.

T. Phibunwatthanawong And N. Riddech, “Liquid Organic Fertilizer Production For
Growing Vegetables Under Hydroponic Condition,” Int. J. Recycl. Org. Waste Agric.,
Vol. 8, No. 4, Pp. 369-380, 2019, Doi: 10.1007/S40093-019-0257-7.

A. Kurnianingsih, Dan Marlin Sefrila Karakter Pertumbuhan Tanaman Bawang Merah
Pada Berbagai Komposisi Media Tanam, And Dan Marlin Sefrila, “Growth
Characteristics Of Shallot On Various Planting Media Composition,” J. Hortik. Indones.,
Vol. 9, No. 3, Pp. 167-173, Jun. 2018, Doi: 10.29244/JH1.9.3.167-173.

E. Damayanti And N. Barunawati, “Pengaruh Berbagai Komposisi Media Tanam Pada
Pertumbuhan Dan Hasil Tanaman Bawang Merah (Allium Ascalonicum L.) Varietas
Bauji,” Produksi Tanam., Vol. 10, No. 6, Pp. 307-315, 2022, Doi:
10.21776/Ub.Protan.2022.010.06.01.

R. Susanti, K. Nazip, M. Program Studi Pendidikan Biologi FKIP Universitas Sriwijaya,
D. Program Studi Pendidikan Biologi FKIP Universitas Sriwijaya, J. K. Raya Palembang-
Prabumulih, And S. Selatan, “Pengaruh Pemberian Tepung Cangkang Telur Ayam
(Gallus Gallus Domesticus) Terhadap Pertumbuhan Tanaman Caisim (Brassica Juncea
L.) Dan Sumbangannya Pada Pembelajaran Biologi SMA”.

E. Marian Et Al., “Pemanfaatan Limbah Cair Tahu Sebagai Pupuk Organik Cair Pada
Pertumbuhan Dan Hasil Tanaman Sawi Putih (Brasica Pekinensis),” Agritrop J. limu-
lImu Pertan. (Journal Agric. Sci., Vol. 17, No. 2, Pp. 134-144, Dec. 2019, Doi:
10.32528/AGRITROP.V1712.2663.

F. S. Rudolf, “Pengaruh Pemberian Tankos Terhadap Produktivitas Tanaman Kelapa
Sawit ( Elaeis Guineensis Jacq ) Divisi Pasirankebun Sei Ringgit Pt. Musirawas
Citraharpindo,” 2021.

M. F. Akbar And I. Fahria, “Study On Identification And Projection Of Food Commodity
Price Cycles During The COVID-19 Pandemic Period As A Study Of Supervision

183



[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]
[25]

[26]

[27]

[28]

Aspects Of Food Product Marketing In Bangka Belitung,” Society, VVol. 10, No. 1, Pp.
45-64, Jun. 2022, Doi: 10.33019/SOCIETY.V10I1.322.

L. Novianti, Harniati, And D. Kusnadi, “Implementasi Teknologi True Shallot Seed (Tss)
Pada Petani Bawang Merah (Allium Cepa L.) Di Kecamatan Cilawu Kabupaten Garut,”
J. Inov. Penelit., Vol. 1, No. 3, Pp. 599-611, 2020.

“Statistik ~ Hortikultura 2022 - Badan  Pusat  Statistik  Indonesia.”
Https://Www.Bps.Go.ld/l1d/Publication/2023/06/09/03847¢5743d8b6cd3f08ab76/Statist
ik-Hortikultura-2022.Html (Accessed Sep. 18, 2024).

T. Hakim, D. A. Luta, And D. S. Sitepu, “A New Method Technology Waste Utilization
Agricultural Growth Production,” J. Int. J. Manag. Soc. Sci., Vol. 10, Pp. 2321-1784,
2022.

I. Iswahyudi, A. I1zzah, And A. Nisak, “Studi Penggunaan Pupuk Bokashi (Kotoran Sapi)
Terhadap Tanaman Padi, Jagung & Sorgum,” J. Pertan. Cemara, Vol. 17, No. 1, Pp. 14—
20, 2020, Doi: 10.24929/Fp.V17i1.1040.

M. N. Ramli, “Pengomposan Tandan Kosong Kelapa Sawit (Elacis Guineensis) Dengan
Beberapa Pemberian Mikroorganisme Lokal (Mol) Composting Of Empty Bunches Of
Oil Palm (Elaeis Guineensis) With Some Feeding Of Local Microorganisms (Moles),”
Arview J. llm., Vol. 1, Pp. 27-37, 2022.

M. Marjenah, W. Kustiawan, I. Nurhiftiani, K. H. M. Sembiring, And R. P. Ediyono,
“Pemanfaatan Limbah Kulit Buah-Buahan Sebagai Bahan Baku Pembuatan Pupuk
Organik Cair,” ULIN J. Hutan Trop., Vol. 1, No. 2, Pp. 120-127, 2018, Doi:
10.32522/Ujht.\V1i2.800.

I. N. Istina, “Peningkatan Produksi Bawang Merah Melalui Teknik Pemupukan NPK,” J.
AGRO, Vol. 3, No. 1, Pp. 36-42, 2016, Doi: 10.15575/810.

S. Vukovi¢ Et Al., “Allium Species In The Balkan Region—Major Metabolites,
Antioxidant And Antimicrobial Properties,” Hortic. 2023, Vol. 9, Page 408, Vol. 9, No.
3, P. 408, Mar. 2023, Doi: 10.3390/Horticulturae9030408.

R. Fernando, A. Indrawati, And A. Azwana, “Respon Pertumbuhan, Produksi Dan
Persentase Serangan Penyakit Pada Tanaman Bawang Merah (Allium Ascalonicum L.)
Yang Di Beri 3 Jenis Kompos Kulit Buah Dan Poc Kubis,” J. llm. Pertan. ( JIPERTA),
Vol. 2, No. 1, Pp. 44-54, 2020, Doi: 10.31289/Jiperta.V2i1.91.

R. R. Ate, T. Hakim, P. S. Agroteknologi, And F. Sains, “AGRISAINS : Jurnal limiah
Magister Agribisnis Strategi Manajemen Tata Kelola Lahan Pekarangan Dalam
Penanaman Tanaman Bawang Merah ( Allium Ascalonicum ) Yard Land Management
Strategy In Cultivating Shallots ( Allium Ascalonicum ),” Vol. 5, No. September 2022,
Pp. 92-98, 2023, Doi: 10.31289/Agrisains.V5i2.1316.

A. Prastisto, “Cara Mudah Mengatasi Dan Rancangan Percobaan Dengan Spss 12,” 2005.
R. Purba, “Produksi Dan Keuntungan Usahatani Empat Varietas Bawang Merah Di Luar
Musim (Off-Season) Di Kabupaten Serang, Banten,” Agriekonomika, Vol. 3, No. 1, Pp.
55-65, 2014.

N. Lubis, M. Wasito, L. Marlina, R. Girsang, And H. Wahyudi, “Respon Pemberian
Ekoenzim Dan Pupuk Organik Cair Terhadap Pertumbuhan Dan Produksi Bawang Merah
(Allium Ascalonicum L.),” Agrium J. llmu Pertan., Vol. 25, No. 2, Pp. 107-115, 2022.
A. Armaniar, S. Sulardi, F. Wibowo, And M. S. Manik, “Response Of Liquid Organic
Fertilizer Application From Sword Fern Weeds And Goat Manure On Growth And
Production Of Green Beans ( VVigna Radiata L ),” J. Pembelajaran Dan Biol. Nukl., Vol.
9, No. 3, Pp. 717-726, 2023, Doi: 10.36987/Jpbn.V/9i3.5089.

M. M. Sahetapy, J. Pongoh, And W. . . Tilaar, “Analisis Pengaruh Beberapa Dosis Pupuk
Bokashi Kotoran Ayam Terhadap Pertumbuhan Dan Produksi Tiga Varietas Tomat
(Lycopersicum Esculentum Miil.) Di Desa Airmadidi,” Agri-Sosioekonomi, Vol. 13, No.
2a, Pp. 71-82, Jul. 2017, Doi: 10.35791/Agrsosek.13.2a.2017.16607.

184



[29]

[30]

[31]

D. Andriani Luta, M. Siregar, T. Sabrina, And F. Syawal Harahap, “Peran Aplikasi
Pembenah Tanah Terhadap Sifat Kimia Tanah Pada Tanaman Bawang Merah,” J. Tanah
Dan Sumberd. Lahan, Vol. 7, No. 1, Pp. 121-125, 2020, Doi:
10.21776/Ub.Jtsl.2020.007.1.15.

D. M. Hai Et Al., “Contaminants In Liquid Organic Fertilizers Used For Agriculture In
Japan,” Bull. Environ. Contam. Toxicol., Vol. 99, No. 1, Pp. 131-137, 2017, Doi:
10.1007/S00128-017-2081-Y.

Sutardi Et Al., “Double Production Of Shallot (Allium Cepa L Var. Aggregatum) Based
On Climate, Water, And Soil Management In Sandy Land,” Int. J. Adv. Sci. Eng. Inf.
Technol., Vol. 12, No. 5, Pp. 1756-1767, 2022, Doi: 10.18517/ljaseit.12.5.14698.

185



