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ABSTRACT 
 

Shallots (Allium ascalonicum L.) are widely consumed, but their productivity remains inconsistent due to various 
factors, including the long-term reliance on chemical fertilizers, which negatively impact soil and water quality. 
Therefore, sustainable cultivation strategies, including the application of liquid organic fertilizers (LOF) and plastic 

mulch, are needed. This study aimed to evaluate the interactive effects of different LOF concentrations (10–20 mL/-
1) and black silver plastic mulch on the growth and yield of shallot plants. The research was conducted from 
November to January 2024 in the dryland of Dusun Kasin, Ampeldento Village, Karangploso Subdistrict, Malang 
Regency. This study employed a factorial randomized block design RBD method. In terms of growth parameters, 
mulch treatment (M1) at the LOF P20 concentration can increase 33.33% of root fresh weight, 12% of plant dry weight, 
6.73% of leaf area and 6.86% of plant height compared to that without mulch. The results showed that mulch treatment 
at the LOF P20 concentration increased tuber fresh weight, 30.85% of tuber dry weight per clump, 14.16% of tuber 
shrinkage weight, and harvest yield by 24.13, 30.85, 14.16, and 19.44%, respectively. LOF P20 provided significantly 
higher yields than P0 in all treatments. 
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INTRODUCTION 
 

Shallot consumption in Indonesia has increased 
annually. Based on BPS 2023, the predicted data on 
shallot consumption between 2023 and 2027 is 
estimated to increase by an average of 860,620 tons 
per year. Shallot production in Indonesia in 2021 was 
2,004,590 tons per year, then decreased to 1,982,360 
tons in 2022, and increased slightly to 1,985,233 tons 
in 2023. This fluctuation indicates a challenge for 
farmers due to the high demand for shallots. One of the 
main challenges in shallot cultivation is the use of 
chemical fertilizers. A 2023 study by Liu et al. showed 
that the use of inorganic fertilizers causes a decrease 
in soil pH to 4.4, which leads to a decline in the soil 
microbiome and a decrease in the soil's ability to bind 
nutrients. Therefore, it is important to identify 
sustainable alternatives.  

One alternative that can be used to increase shallot 
yields is the application of liquid organic fertilizer and 
mulch. Liquid organic fertilizer is a fertilizer made from 
organic materials such as livestock manure, crop 
residues, and other organic materials that undergo a 
fermentation process to contain macro- and micro-
nutrients that can support plant growth (Marpaung et al. 
2023). Mulch is a material that covers the soil surface 

and can help improve the quality of the microclimate in 
the soil. Black and silver plastic mulch is more effective 
in increasing crop yields because it can cover the soil 
surface better, thereby maintaining soil moisture and 
preventing weed growth (Zhao et al. 2023). The use of 
mulch can significantly increase the absorption of liquid 
organic fertilizer because it creates more optimal soil 
conditions for plant growth. Mulch helps maintain soil 
moisture by reducing air evaporation, so that nutrients 
from liquid organic fertilizers remain available and are 
easily absorbed by plant roots (Lasmini et al. 2021). 
The use of plastic mulch in the study by Reza et al. in 
(2020) was proven to be able to significantly increase 
plant growth, as evidenced by the parameter of plant 
height reaching 58.02 cm compared to 41.58 cm 
without mulch. A research gap and the problem faced 
by farmers in the use of liquid organic fertilizers in 
previous studies was determining the optimal 
concentration of liquid organic fertilizers. Based on this 
information, with the goal of increasing shallot growth 
and yield, this study aimed to optimize the 
concentration of liquid organic fertilizer combined with 
black and silver plastic mulch. 
 
 

METHODS 
 

Materials and Instruments 
The tools used include the Nict Voor PS 1200 

analytical scale to measure the weight of the shallot 
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yield, manual knapsack sprayer for fertilization, soil 
water content to measure soil humidity, pH meter to 
measure soil pH, Memmert oven type 21037 FNR for 
drying, and Leaf Area Meter type LI-3100 to measure 
leaf area. The materials used in this study included 
shallot seeds of the canopy variety, liquid manure 
brand "Kilat", urea, ZA, KCL, and black silver plastic 
mulch. 
 
Research Location 

The research was conducted from November to 
January 2024 in the dry fields of Kasin Hamlet, 
Ampeldento Village, Karangploso, Malang Regency. 
The location is at an altitude of 600 m above sea level. 
The climate in Malang Regency has an average 
humidity of 70-90%, an average temperature of 25-
31°C, and an average rainfall of 1,250 mm/year (BPS 
2019).  
 
Research Stages  

• Land preparation  
Land preparation is carried out by clearing weeds 

and previous crop residue. Soil cultivation was 
loosened to a depth of 20-30 cm. 32 beds of 4 m × 1 m 
were made, the distance between replications was 0.5 
m, and the distance between each bed was 0.4 m. 
Mulch was installed with a hole of 6 cm in diameter.  
 

• Planting  
The selected shallot seeds were cleaned and 1/3 of 

the tip was cut off. One seed was planted in each hole, 
with a plant spacing of 20 × 20 cm.  
 

• Maintenance  
Fertilization using the Liquid Organic Fertilizer 

"KILAT" was carried out 4 times at 10, 20, 30, and 40 
Days After Planting (DAP) with a variation of 
concentrations such as 10 ml l-1 (5,6 ml/plot) 15 ml l-
1(8,4 ml/plot) 20 ml l-1 (11,2 ml/plot) applied by manual 
spray. Fertilization using inorganic urea fertilizer at a 
dose of 75 kg ha⁻¹, ZA 150 kg ha⁻¹, and KCl 75 kg ha⁻¹ 
was carried out at 15 and 35 DAP for all treatments. 
Weeding was performed when the plants were 14 and 
35 DAP. Irrigation is performed using a surface 
irrigation method that circulates air between the beds. 
Pesticide application was performed using a sprayer 
once every 10 days. 
 

• Harvesting  
Harvesting was carried out when the shallot leaves 

turned yellow and 60% of the stem neck was soft. The 

shallots were harvested at 52 - 59 DAP. Shallots are 
harvested when they appear to be lying down, the 
leaves are starting to turn yellow, and the stem neck is 
60% soft. The stem neck of the shallot plant is located 
above the bulb and connects the stem and bulb. When 
the shallots are ready to be harvested, the stem neck 
begins to loosen and becomes more flexible. 
 
Experimental Design  

The experimental design was using a RCBD 
factorial, with two factors, mulch (M1) and liquid organic 
fertilizer concentration (LOF).  
M0 : Without Mulch  
M1: Black Silver Plastic Mulch  
P0: Without LOF  
P10: 10 mL L⁻¹ 
P15: 15 mL L⁻¹ 
P20: 20 mL L⁻¹ 

Therefore, the following treatment combinations 
were obtained (Table 1): There are 8 treatment 
combinations, each treatment combination repeated 4 
times, resulting in 32 combination units. There were 
100 plants in each combination unit. Total plants were 
used in this study were 3,200 plants.  
 
Observation Parameters 

• Growth parameters 
Growth parameters included non-destructive 

parameters such as plant length (cm), measured with 
a ruler from the base of the plant to the tip of the plant, 
and destructive parameters included leaf area 
(cm2/clump), measured with a leaf area meter, total dry 
weight of plants (g/clump), measured with an analytical 
balance after being oven-dried with an Iven type 21037 
FNR until it reached a constant weight, and fresh 
weight of roots (g/clump), measured with an analytical 
balance. The N content (%) in the plant tissue was 
measured using the Kjeldahl method. The P content 
(%) in plant tissue was measured using a 
spectrophotometer, and the K content (%) in plant 
tissue was measured using an Atomic Absorption 
Spectrophotometer (AAS). 
 

• Yield Parameters  
1. Fresh weight of bulbs per clump (g clump-1). The 

bulbs were weighed after separating them from the 
leaves and roots. Fifteen plants were sampled from 
each plot.  

2. Sun-dried weight of bulbs per clump (g clump-1). 
Observations were made after the plants were 
separated from the leaves and roots and dried in the 

Table 1 Treatment combinations 

Mulch 
liquid organic fertilizer concentration  

P0 P10 P15 P20 

M0 M0P0 M0P10 M0P15 M0P20 

M1 M1P0 M1P10 M1P15 M1P20 

Note: M0 =….. 
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sun for approximately 7 days until the weight was 
constant to determine the dry weight of the bulbs.  

3. Bulb weight loss (%). Bulb weight loss was 
calculated using the following formula:  
 

Bulb weight loss =
a − b

a
× 100% 

 
Where: 
a = Fresh weight of bulbs per plot (kg m-2) 
b = Sun-dried weight of bulbs (kg m-2) 

4. Yield per hectare (t ha-1). Observations were 
made by weighing the shallot yield per plot and 
then converting the total production of each plot to 
hectares using the following formula: 

Tuber yield × 71.5% × dry tuber weight per harvest plot 
 
Where: 
10,000 m2 = 1 ha of land area 
4 m2  = Harvest plot area 
71.5%  = Effective land area per hectare 
 
Data Analytics  

The observation data were obtained and processed 
in Microsoft Excel, then calculated manually with 
formula without software, and analyzed using ANOVA 
(α = 0,05). If the test obtained a significant effect, it was 
continued with a comparison test between treatments 
using the Tukey Honest Significant Difference (HSD) 
test at 5% significance level and 5% degree of freedom 
to calculate the differences between treatments. 
 
 

RESULTS AND DISCUSSION 
 

The Interaction Effect of Mulch and LOF 
Concentration on the Growth of Shallots 

The mulch treatment (M1) at a LOF concentration of 
P20 increased plant height by 6.86% compared to the 
unmulched treatment. In contrast, in the non-mulching 

treatment, P20 increased plant height by 19.08% 
compared to the P0 control treatment. This is in line 
with the results of Bahri et al. (2022). Although there 
was no interaction between mulch treatment and LOF 
concentration (Rosyadi 2022), the data indicate that 
increasing P20 concentration increases the nutrient 
supply required for plant growth, which aligns with 
Simatupang (2020) research, which demonstrated that 
mulching significantly improved plant vegetative growth 
compared to non-mulching. The results of stable NPK 
levels measured during the rainy season in this study 
prove that black and silver plastic mulch also slows the 
loss of fertilizer and other important nutrients due to 
water loss, both during rain and irrigation, and is more 
effective in absorbing nutrients (Adnan 2023). 

The average yield of shallot plant length per plant in 
all treatments increased at 15–45 DAP and decreased 
at 60 DAP (Figure 1) (Table 2). The period between 15 
and 35 DAP is the vegetative growth phase that 
focuses on increasing plant size; therefore, in this 
period, there will be an increase in plant length. The 
greatest plant length was obtained at 45 DAP with a 
combination of 20 mL L⁻¹ of LOF and mulch (M1). The 
decrease in plant length at 60 days after planting in 
both treatments with mulch (M1) and without mulch 
(M0) was because of–51-65 days after planting is the 
generative phase of shallot bulb maturation, leading to 
decreased vegetative growth and more focus on bulb 
development (Amanda and Yuniarti, 2020). These 
results were also similar to those of Adnan (2023), who 
showed a decrease in shallot plant length during the 
generative phase at 50 days after planting. 

The mulch treatment (M1) at a LOF concentration of 
P20 increased leaf area by 6.73% compared to the 
treatment without mulch. Meanwhile, in the treatment 
without mulch, there was an increase of 19.59% at P20 
compared with the control P0. ANOVA also showed an 
interaction between mulch treatment and LOF at 15 
DAP (Figure 2). This is in line with Surajudin et al. 
(2015). Increased nutrient content by LOF to a 

 

Figure 1 Shallot’s height parameters at the treatment combinations of mulch M1, without mulch M0 with the liquid organic 
fertilizer concentration (LOF) concentration at 15 to 60 days after planting (DAP). 
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concentration of 20 ml/L-1 triggered an increase in leaf 
area and supported shallot growth. The largest average 
leaf width was obtained in the mulch treatment (M1) 
with a combination of 20 mL L⁻¹liquid organic fertilizer 
(LOF), which was 470.8 cm2 at 45 DAP (Figure 2) 
(Table 3). 

No interaction was observed between mulch (M) 
and LOF concentration (P) on the dry weight of shallots 
at 30 and 45 days after planting (Figure 3). However, 
an interaction was observed at 15 and 60 days after 
planting. This is because at 15 days after planting, the 
soil pH was optimal for shallots (Figure 4), this 
condition of pH allowing for optimal nutrient absorption, 
and at 60 days after planting, plant growth and 
development had reached their maximum limits.  

The findings of this study revealed a 12% increase 
in dry plant weight in the M1P20 treatment, which was 
significantly different from the treatment without mulch 
(M0) (Figure 3) (Table 4). This indicates that the 
nutrients provided by LOF can be absorbed better with 
the help of mulch, supported by data on increased NPK 
nutrient absorption that supports plant growth and 
increased plant dry weight data. This optimal growth 
and development can be achieved due to the fulfillment 
of nutrients, especially optimum and balanced 

macronutrients, especially provided by LOF (Dirgantari 
2016). Increased assimilate accumulation supports a 
high dry weight in plants (Maulana 2023). 

Therefore, it can be concluded that the application 
of mulch and LOF significantly affected the dry weight 
of shallots 15 and 60 days after planting. At 60 days 
after planting, root development reached its maximum, 
along with an increase in the number of bulbs. Plastic 
mulch can increase root volume at harvest age, as 
evidenced by Zuliati (2020) research, which found that 
root weight increased significantly due to mulch 8 days 
after planting. Root weight supports the increase in the 
dry weight of plants. 

The results of this study are supported by moisture 
and pH data (Figure 4), which indicate that mulch can 
improve soil quality through physical and microclimatic 
mechanisms that indirectly improve the ability of plants 
to absorb nutrients. Mulch covers the soil surface, 
protecting it from erosion and rain splashes that can 
damage the soil structure. This coverage also reduces 
air evaporation, resulting in more stable soil moisture, 
which is crucial for nutrient mobility in the soil solution 
and efficient root absorption. With more humid and 
temperature-stable soil conditions (Figure 4), plant 

Table 2 Average height of shallot plants with mulch and LOF concentration treatments at 45 and 60 DAP (harvest age) 

Treatments 

Height of shallot (cm) 
DAP 

45 60 

Mulch   
M0 (without mulch) 55A 33.41A 
M1 (mulch) 38.17B 36.02B 

HSD 5% 0.53 0.56 

LOF concentration    

P0 32.44A 30.94A 
P10 35.44B 32.91B 
P15 38.97C 36.69C 
P20 40.09D 38.31D 

HSD 5% 1.43 1.50 

CV% 8.27 8.83 

Note: Numbers accompanied by the same capital letters in the same column and the same lowercase letters in the same 
row indicate no significant difference based on the Honest Significant Difference (HSD) 5% test. CV = Coefficient of 
Variation; DAP = Days after planting; and LOF = Liquid organic fertilizer. 

 

 

Figure 2 Shallot’s leaves wide parameters at the treatment combinations of mulch (M1), without mulch (M0) with the 
concentration variation of liquid organic fertilizer (LOF) concentration at at 15 to 60 days after planting (DAP). 
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roots can grow deeper and wider, thereby increasing 
the volume of soil explored. This allows roots to absorb 
more nutrients, even though plastic mulch does not 
directly add nutrients. Moisture stability also improves 
fertilizer dissolution around the root zone, resulting in 
more efficient nutrient uptake (Gaitanis 2023). 

The root fresh weight increased by 33.33% 
compared to that of the control without mulch at P20. 
Meanwhile, in the treatment without mulch, root fresh 
weight increased by 43.94% compared with that in the 
control P0. There was no interaction between LOF and 
M on the fresh weight of shallot roots per clump at 15 

Table 3 The effect of mulch treatments and liquid organic fertilizer (LOF) concentration on the leaf area of shallots plants at 
45 and 60 days after planting (DAP) 

Treatment 

Leaf area (cm2/clump)  
DAP 

45 60 

Mulch  
  

M0 (without mulch) 406.41a 359,43 
M1 (mulch) 435.73b 377,35 

HSD 5% 5.54 tn 

LOF concentration     

P0 369.05a 323,77a 
P10 405.78b 359,96b 
P15 450.52c 388,93C 
P20 458.94c 400,89C 

HSD 5% 14.90 13.20 

CV% 7.08 7.16 

Note: Numbers accompanied by the same capital letters in the same column and the same lowercase letters in the same row 
indicate no significant difference based on the Honest Significant Difference (HSD) 5% test. CV = Coefficient of 
Variation; DAP = Days after planting; and LOF = Liquid organic fertilizer. 

 

 

Figure 3 Shallot’s dry weight parameters at the treatment combinations of mulch (M1), without mulch (M0) with the liquid 
organic fertilizer concentration (LOF) concentration at 15 to 60 days after planting (DAP). 

 

 

Figure 4 Soil humidity dan pH at 15 to 60 days after planting (DAP). 
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and 30 days after planting (DAP) but an interaction was 
observed at 45 and 60 days after planting (Figure 5) 
(Table 5) (Table 6). This is because, at 15 days after 
planting, the plants had not yet optimally absorbed 
nutrients. Meanwhile, 30 days after planting, they are 
still in the vegetative growth stage towards generative 
growth (Amanda and Yuniarti, 2020). Therefore, this 
transition period also requires plants to adapt and 
organize the distribution of nutrients required for growth 
and development. The same results were obtained by 
Zuliati (2020), who found that roots reached their 

highest weight when entering the harvest age. The 
average fresh weight of shallot roots per plant in all 
treatments at 15–60 days after planting increased with 
increasing LOF concentration.  

The growth of roots due to auxin hormones such as 
Indole Acetyl Acid (IAA) in KILAT LOF, a growth 
stimulant, can optimize tissue formation in various plant 
organs and systems, such as shoots and roots, and 
enhance plant physiological processes and nutrient 
uptake (Hidayati 2022). These results are also 
supported by the continued increase in phosphorus 

Table 4 The Effect of mulch treatments and LOF concentrations on the dry weight of shallots at harvest age (60 DAP) 

Mulch (M) 

Dry weight of shallots (g/clump) 

LOF Concentration (P)  

P0 P10 P15 P20 

M0 
v a 12,9a 15,6B 17,6b 

A A A A 

M1 
12.3a 16,9b 19,1Bc 20,0c 

A B B B 

HSD 5% 2.34 

CV (%) 6.26 

Note: Numbers accompanied by the same capital letters in the same column and the same lowercase letters in the same row 
indicate no significant difference based on the Honest Significant Difference (HSD) 5% test. CV = Coefficient of 
Variation; DAP = Days after planting; and LOF = Liquid organic fertilizer. 

 

 
Figure 5 The results of shallot’s root fresh weight parameters at the treatment combinations of mulch (M1), without mulch (M0) 

with the liquid organic fertilizer concentration (LOF) concentration at 15 to 60 days after planting (DAP). 
 
Table 5 Effect of mulch treatments and LOF concentrations on fresh weight of roots of shallot plants aged 45 DAP 

Mulch (M) 

Fresh weight of roots (g/clump) 

LOF concentration (P)  

P0 P10 P15 P20 

M0 
3.6A 3.7a 3,8A 4,3a 

A A A A 

M1 
3.7A 4.7ab 6,1Bc 6,6C 

A A B B 

HSD 5% 1.76 

CV (%) 16.36 

Note: Numbers accompanied by the same capital letters in the same column and the same lowercase letters in the same row 
indicate no significant difference based on the Honest Significant Difference (HSD) 5% test. CV = Coefficient of 
Variation; DAP = Days after planting; and LOF = Liquid organic fertilizer. 
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nutrient uptake data in line with the increasing LOF 
concentration, as phosphorus plays a crucial role in 
root growth. 

Nitrogen plays a role in the formation of enzymes 
and chlorophyll, which are required for photosynthesis. 
The results of the LOF treatment in this study showed 
a 16% increase in N nutrient uptake as the LOF dose 
increased. However, both mulch (M1) and non-mulch 
(M0) treatments at each LOF dose showed similar 
absorption results. In the P10 and P20 treatments, 
absorption with mulch (M1) was slightly higher than that 
in the non-mulch (M0) treatment. According to 
Firmansyah and Sumarni (2013), nitrogen nutrients in 
the form of ammonia and others can be converted into 
nitrate molecules and cause a decrease in soil pH 
because the nitrification process produces hydrogen 
ions that have the potential to increase soil acidity 
(Figure 6). Although N uptake was suboptimal, it still 
increased with the addition of LOF, which is also in line 
with the results of leaf development, which became 

wider with increasing LOF concentration, especially in 
the P20 treatment. 

The results of P nutrient absorption showed that 
mulching (M1) can increase 76,03% P nutrient 
absorption in shallot plants compared to the treatment 
without mulch (M0) at each LOF concentration. Even at 
a low LOF concentration (10 ml), the highest absorption 
occurred in the LOF P20 treatment with mulch (M1), 
which was 1.95% (Figure 6). This proves that the 
application of liquid organic fertilizer can increase the 
ability of shallots to absorb phosphorus nutrients in the 
soil. Phosphorus contributes to cell division and root 
development. P nutrients can encourage the formation 
of flowers and lateral roots, trigger the differentiation 
process, and form fruit and seed albumin (Kurniawan 
2025). The highest potassium uptake was found in the 
20 mL L⁻¹ LOF treatment with mulch (M1) at 1.31%. 
The application of mulch and LOF in this study 
increased potassium uptake (Figure 6). 
 

Table 6 The effect of mulch treatments and LOF concentration on the fresh weight of shallot’s roots at harvest age (60 DAP). 

Mulch (M) 

Fresh weight of roots (g/clump) 

LOF concentration (P)  

P0 P10 P15 P20 

M0 
3.6A 3.7a 3,8a 4,4a 

A A A A 

M1 
3.7A 4.8ab 6,1bc 6,6c 

A A B B 

HSD 5% 1.64 

CV (%) 15.06 

Note: Numbers accompanied by the same capital letters in the same column and the same lowercase letters in the same row 
indicate no significant difference based on the Honest Significant Difference (HSD) 5% test. CV = Coefficient of 
Variation; DAP = Days after planting; and LOF = Liquid organic fertilizer. 

 

 

Figure 6 Absorption N, P, and K of shallots parameters at the treatment combinations of mulch (M1), without mulch (M0) 
with the concentration variation of Liquid organic fertilizer concentration (LOF). 
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Optimal phosphorus absorption can support root 
weight. Although neither treatment significantly 
affected fresh weight at 15 and 30 days after planting, 
there was a significant interaction between the two 
treatments at 45 and 60 days after planting. This shows 
that a higher concentration of LOF results in a higher 
nutrient uptake capability by the roots and increases 
growth parameters, such as plant length, leaf 
development, and plant dry weight. Furthermore, these 
results prove that the use of mulch can increase 
phosphorus nutrient uptake in shallots. Potassium 
plays a role in many plant metabolic processes, such 
as respiration, photosynthesis, stomatal regulation, 
sugar translocation in protein and starch synthesis, 
enzyme cofactor, and resistance to pests and 
diseases.  
In tuber crops such as shallots, potassium is needed at 
higher levels than other nutrients and can help tissue 
growth and produce bulbs (Kurniawan, 2025). 
According to Alfian et al. (2015), potassium can 
increase bulb diameter, number of bulbs per clump, 
and fresh weight of shallot bulbs. The results of K 
nutrient uptake measurements at 50 days after planting 
with mulch (M1) were higher 1,81% than without mulch 
(M0) at each LOF concentration. These data indicate 
that mulch plays an important role in increasing Kalium 
uptake by shallots.  
 
The Interaction Effect of Mulch and LOF 
Concentration on Shallot Yields 

The LOF concentration of P20 increased the tuber 
fresh weight by 24.13%. Meanwhile, the treatment 
without mulch (M0) at P20 showed a 29.10% increase 
in tuber fresh weight per clump compared to P0. 
ANOVA also showed an interaction at 60 DAP. In the 
LOF P15 and P20 treatments using mulch (M1), no 
significant differences were observed. Overall, the data 
showed that the higher the LOF content, the greater the 
fresh weight of the shallot bulbs.  

According to Napitulu (2010), the large amount of 
water stored in all plant organs, including bulbs, is due 

to the optimal absorption of nitrogen nutrients. These 
results are also supported by data on N absorption, 
which increased with the use of 10 mL L⁻¹ LOF and 
further increased with the use of 20 mL L⁻¹LOF. 
Therefore, the greater the number of leaves formed 
and the wider the leaves, the higher the fresh weight of 
the bulb (Novatriana and Hariyono 2020). This data 
supports the results of bulb weight, which is directly 
proportional to the number of leaves formed. These 
results were similar to those of Arham (2012), who 
showed an effect and interaction between the use of 
LOF and mulch on the fresh weight of shallot bulbs. 

Dry tuber weight per hill increased by 30.85% in the 
P20 treatment compared to the non-mulching 
treatment. In contrast, in the non-mulching treatment, 
P20 resulted in a 44.61% increase in dry tuber weight 
per hill compared to the P0 control. ANOVA showed an 
interaction at 60 DAP (Figure 7). The formation of 
shallot bulbs is made from the union’s leaf to form 
stems, which then undergo changes in function and 
shape to become larger. Shallot bulbs are formed from 
layers of enlarged leaves (Uke et al. 2015). LOF 
contains potassium, which is important for bulb 
enlargement. According to Napitulu (2010), potassium 
is essential for the formation, elongation, and 
enlargement of bulbs. Shalihah's (2024) research also 
showed that the use of organic fertilizer significantly 
affected the dry weight of shallot bulbs and also their 
fresh weight.  

The highest dry weight of shallot bulbs was obtained 
from the 20 mL L⁻¹LOF treatment (P20) with mulch 
(M1), which was 82.7 g. The treatment without mulch 
showed no significant difference between the LOF P15 
and P20 treatments (Table 7) (Table 8) because every 
plant has an optimal nutrient dose required for its 
growth. Overall, the dry weight of shallot bulbs 
continued to increase with increasing LOF 
concentration. Weight loss represents the amount of 
water lost due to the drying process or transpiration and 
the decomposition of glucose into CO2 and H2O in 
small amounts that evaporate into the air (David 2022).  

 
Figure 7 The effect of interaction between M and P on the weight and fresh weight at 60 days after planting (DAP). 
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Tuber weight loss decreased by 14.16% in the 
mulch treatment compared to the unmulched 
treatment. In the M0 treatment, the P20 concentration 
reduced weight loss by 21.48% compared to the P0 co 
ntrol. The lowest percentage of bulb weight loss was 
not significantly different between the P15 and P20 
treatments (Figure 8). In P15, the use of mulch 
successfully reduced the percentage of bulb weight 
loss from 20.4% to 16.4%. The effect of mulch was 
greatest in the P20 treatment, with the percentage of 
bulb weight loss decreasing from 20.2% to 15.7%. 
Overall tuber weight is also significantly influenced by 
early plant growth factors during the vegetative phase. 
Therefore, to achieve maximum yield, optimal 
maintenance should begin during the vegetative 
growth period. When the generative phase is entered, 
the nutrients and energy used during the vegetative 
phase are reduced (Kharolina 2023). 

This result is supported by the fact that potassium 
and nitrogen are essential elements in plant 
metabolism, which support bulb formation and yield. 
Potassium acts as a catalyst in the breakdown of 
proteins into small amino acid molecules, as a 
carbohydrate constituent, regulator of carbohydrate 
accumulation and translocation, and enzyme activator 
during photosynthesis. It can also increase the size and 
quality of fruits and vegetables (Uke et al. 2015). 
Furthermore, LOF contains gibberellins that stimulate 
embryo development and germination. Cytokinin 
hormones play a role in cytokinesis or cell division 
(Hidayati 2022).  

The production yield with the P20 concentration 
increased by 19.44% compared to that of the 
unmulched treatment. In the M0 treatment, the P20 
concentration increased the yield by 39.65% compared 
to the P0 control with the interaction at 60 days after 
planting (DAP). Shallot production at LOF 
concentrations P15 and P20 was not significantly 
different (Figure 9). The highest yield of 14.4 tons was 
obtained from the 20 ml LOF treatment using mulch 
(M1). The results of the mulch treatment are in line with 
the theory that the crown variety of shallots has a total 
production potential of 12-16 tons/ha (Rjiman et al. 
2022). The lowest weight was obtained from the control 
without mulch (M0) and without LOF (P0), which was 
8.3 tons (Table 9). This production result is supported 
by the dry weight of the bulb, fresh weight of the bulb, 
and percentage of bulb shrinkage. Higher fresh and dry 
weights of the bulb increased the production yield. A 
lower bulb shrinkage weight indicates a decrease in the 
percentage of water content lost, suggesting that the 
tissue of the bulb has a high density. High density 
resulted in high bulb weight and increased shallot yield. 
In addition, other factors that determine the yield 
include cytological, morphological, physiological, 
chemical, and other individual factors, as well as 
environmental factors (Jasmin et al. 2013).  

Treatments with and without mulch showed a 
significant increase in shallot production yield. 
However, the unmulched treatment resulted in lower 
shallot yields than the mulched treatment. Overall plant 
growth and yield are closely related to nutrient 
availability to support plant metabolism, as increased 

Table 7 Effect of mulch treatments and LOF concentrations on fresh weight of bulbs per clump of shallot bulbs at harvest age 
(60 DAP) 

Mulch (M) 

Fresh weight of bulbs per clump (g/clump) 

LOF concentration (P)  

P0 P10 P15 P20 

M0 
49.7a 57.1ab 62,5ab 70,1b 

A A A A 

M1 
55.6a 73.0ab 89,5bc 92,4c 

A A B B 

HSD 5% 17.43 

CV (%) 10.69 

Note: Numbers accompanied by the same capital letters in the same column and the same lowercase letters in the same row 
indicate no significant difference based on the Honest Significant Difference (HSD) 5% test. CV = Coefficient of 
Variation; DAP = Days after planting; and LOF = Liquid organic fertilizer. 

 
Table 8 Effect of mulch treatments and LOF concentration on bulb dry weight per clump of shallots at harvest age (60 DAP) 

Mulch (M) 

Bulb dry weight per clump (g/clump) 

LOF concentration (P)  

P0 P10 P15 P20 

M0 
37.4A 44.0Ab 49.8ab 55,8b 

A A A A 

M1 
44.7A 56.8A 73.2b 80,7B 

A A B B 

HSD 5% 14.03 

CV (%) 10.69 

Note: Numbers accompanied by the same capital letters in the same column and the same lowercase letters in the same row 
indicate no significant difference based on the Honest Significant Difference (HSD) 5% test. CV = Coefficient of 
Variation; DAP = Days after planting; and LOF = Liquid organic fertilizer. 
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plant metabolism positively impacts the formation of 
shallot bulbs (Afrita et al. 2025). Future research should 
focus on optimizing higher concentrations of LOF and 
exploring the use of other types of mulch to enhance 
growth and yield.  
 
 

CONCLUSION 
 

In terms of growth parameters, mulch treatment 
(M1) at the LOF P20 concentration can increase 
33.33% fresh root weight, 12% dry plant weight, 6.73% 
leaf area, and 6.86% plant height compared to without 
mulch. The use of mulch increased phosphorus 

 

Figure 8 The effect of interaction between M and P on shallot production. 
 

 
Figure 9 The effect of mulch treatment and LOF concentration on the percentage of bulb weight loss per clump of shallots at 

60 Days after planting (DAP). 

 
Table 9 The effect of mulch treatments and LOF concentration on the yield of shallots aged 60 DAP 

Mulch (M) 

Yield (t/ha) 

LOF concentration (P)  

P0 P10 P15 P20 

M0 
7.0A 7.7Ab 7.8ab 11.6B 

A A A A 

M1 
8.3A 11.3Ab 14.2b 14.4B 

A A B A 

HSD 5% 4.07 

CV (%) 10.86 

Note: Numbers accompanied by the same capital letters in the same column and the same lowercase letters in the same row 
indicate no significant difference based on the Honest Significant Difference (HSD) 5% test. CV = Coefficient of 
Variation; DAP = Days after planting; and LOF = Liquid organic fertilizer. 
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absorption by 76.03% and potassium absorption by 
1.18%. The P0 treatment with mulch could increase the 
absorption of N nutrients by 19.42% higher than the 
treatment without mulch, but in other LOF treatments, 
there was a decrease in nitrogen absorption.  

The yield parameters showed that mulch treatment 
at the LOF P20 concentration can increase 24.13% 
fresh tuber weight, 30.85% dry tuber weight per clump, 
14.16% tuber shrinkage weight and 19.44% harvest 
yield. LOF P20 provided significantly higher results 
than P0 for all treatments. Therefore, it can be 
concluded that the use of mulch can optimize the 
nutrient absorption provided by LOF. The 
recommended concentration for further research to 
increase shallot growth and yield is above 20 ml. Using 
plastic mulch in hot weather can increase plant 
temperature; therefore, organic mulch is recommended 
for summer planting. 
 
 

ACKNOWLEDGMENTS 
 

We thank all the research team members involved, 
as well as the Agronomy Research Program, 
Department of Agricultural Cultivation, Brawijaya 
University, which facilitated this research process. 
 
 

REFERENCES 
 

Adnan, Sondakh CR, Alfin M. 2023. Pengaruh 
Kombinasi Mulsa dan Jenis Pupuk Kandang 
Terhadap Pertumbuhan Dan Hasil Tanaman 
Bawang Merah  Allium ascalonicum L. Scientia: 
Journal of Multi Disciplinary Sciences. 2(2): 61–71. 
https://doi.org/10.62394/scientia.v2i2.55. 

Afrita R, Afrida, Desi Y. 2025. Pengaruh Pemberian 
Dosis Bokashi Kotoran Ayam + Sapi  terhadap 
Pertumbuhan dan Hasil Tanaman Bawang Merah  
Allium ascalonicum L. Jurnal Research Ilmu 
Pertanian, 5(1): 2747–2175. 
https://doi.org/10.31933/vty1rv29. 

Alfian DF, Nelvia, Yetti H. 2015 . Pengaruh Pemberian 
Pupuk Kalium dan Campuran Kompos Tandan 
Kosong Kelapa Sawit dengan Abu Boiler Terhadap 
Pertumbuhan dan Hasil Tanaman Bawang Merah 
(Allium asacalonicum L.). Jurnal Agroteknologi. 
5(2): 1–6. http://dx.doi.org/10.24014/ja.v5i2.1348. 

Amanda UD, Yuniart, S. 2020. Teknologi Budidaya 
Bawang Merah. Banten (ID): Balai Pengkajian 
Teknologi Pertanian Banten. 1–11. 

Arham Samudon S, Madauna I. 2014. Frekuensi 
Pemberian Pupuk Organik Cair Dan Berbagai Jenis 
Mulsa Terhadap Pertumbuhan dan Hasil Bawang 
Merah (Allium ascalonicum L.) Varietas Lembah 
Palu. e-J. Agrotekbis. 2(3): 237–248. 

Asri B, Arma R, Riska. 2019. Respon Pertumbuhan 
dan Produksi Varietas Bawang Merah (Allium cepa 
L.) terhadap Pemberian Pupuk Kandang. 
Agrominansia. 4(2): 167–175. 

Bahri S, Siswadi, Purnomo DA. 2022 . Liquid Organic 
Fertilizer Test and Tuber Cutting on Shallots  (Allium 
ascalonicum L.)  Growth and Yield. J. Multidiscip. 
Res. 1: 11–20. 
https://doi.org/10.56943/jmr.v1i4.203. 

[BPS] Badan Pusat Statistik dan Direktorat Jenderal 
Hortikultura. 2019. Data Hortikultura. 
https://www.bps.go.id/id/statistics-
table/2/NjEjMg==/produksitanaman-sayuran.html. 
[internet] Diakses pada tanggal 11 Agustus 2024. 

Dirgantari S, Halimursyadah, Syamsuddin. 2016. 
Respon pertumbuhan dan hasil bawang merah 
(Allium ascalonicum) terhadap kombinasi dosis 
NPK dan pupuk kandang. Jurnal Ilmiah Mahasiswa 
Pertanian Unsyiah. 1(1): 217–226. 
https://doi.org/10.17969/jimfp.v1i1.862 

Firmansyah I, Sumarni N. 2013 . Pengaruh Dosis 
Pupuk N dan Varietas Terhadap pH Tanah, N-Total 
Tanah, Serapan N, dan Hasil Umbi Bawang Merah 
(Allium ascalonicum L. pada Tanah Entisol-Brebes 
Jawa Tengah. Jurnal Hortikultura. 23(4): 358–364. 
https://doi.org/10.21082/jhort.v23n4.2013.p358-
364. 

Gaitanis D, Lukac M, Tibbett M. 2023. Fragment size 
and diversity mulches affect their decomposition, 
nutrient dynamics and mycorrhizal root colonisation. 
Scientific Reports. 13: 9383. 
https://doi.org/10.1038/s41598-023-36457-x 

Hidayati PI, Arifin AS. 2022 . Optimalisasi Pupuk Cair 
Urin Sapi Sebagai Exogenous Growth Factor 
Tanaman Bawang Merah. Jurnal Filsafat, Sains, 
Teknologi, dan Sosial Budaya. 28(1): 1–8. 
https://doi.org/10.33503/paradigma.v28i1.1935 

Jasmin, Sulistyaningsih E, Indradewa D. 2013. 
Pengaruh Vernalisasi Umbi terhadap Pertumbuhan, 
Hasil, dan Pembungaan Bawang Merah (Allium 
cepa L.) Aggregatum Group di Dataran Rendah. 
Ilmu Pertanian. 16(1): 42–57. 

Kharolina Mustikarini, E D, Pratama D. 2023 . Potensi 
Hasil Berbagai Varietas Unggul Bawang Merah di 
Lahan Ultisol Kabupaten Bangka. Jurnal Tanah dan 
Sumberdaya Lahan. 10(2): 215–222. 
https://doi.org/10.21776/ub.jtsl.2023.010.2.4. 

Kurniawan A, Damanhuri, Anggraeni L, Suparanti M, 
Istiqomah N, Barunawati N. 2025 . Dosis NPK dan 
Peran Pupuk Kandang pada Hasil Bawang Merah  
(Allium ascalonicum L.) Varietas Trisula dengan 
Bahan Tanam True Seed Shallot. Jurnal Ilmiah 
Hijau Cendekia. 10(1): 1–7. 
https://doi.org/10.32503/hijau.v10i1.6580. 

https://creativecommons.org/licenses/by-nc/4.0/
https://doi.org/10.62394/scientia.v2i2.55
https://doi.org/10.31933/vty1rv29
http://dx.doi.org/10.24014/ja.v5i2.1348
https://doi.org/10.56943/jmr.v1i4.203
https://doi.org/10.17969/jimfp.v1i1.862
https://doi.org/10.21082/jhort.v23n4.2013.p358-364
https://doi.org/10.21082/jhort.v23n4.2013.p358-364
https://doi.org/10.1038/s41598-023-36457-x
https://doi.org/10.33503/paradigma.v28i1.1935
https://doi.org/10.21776/ub.jtsl.2023.010.2.4
https://doi.org/10.32503/hijau.v10i1.6580


Vol. 31 (3): 474−485         485 

 

 
Copyright © 2026 by Authors, published by Indonesian Journal of Agricultural Sciences. 
This is an open-access article distributed under the CC-BY-NC 4.0 License 
(https://creativecommons.org/licenses/by-nc/4.0/) 

 

Lasmini SAR, Rosmini I, Lakani N, Hayati BH, Nasir. 
2021. Increasing shallot production in marginal land 
using mulches and coconut husk fertilizer. Int. J. 
Des. Nat. Ecodynamics. 16(1): 105–110. 
https://doi.org/10.18280/ijdne.160114. 

Marpaung AEB, Karo S, Barus RC, Hutabarat, Tarigan 
R. 2023. Increased Yield of Three Shallot Varieties 
from Seed with Addition of Liquid Organic Fertilizer 
in the Highlands. IOP Conf. Ser. Earth Environ. Sci. 
1230: 1. https://doi.org/10.1088/1755-
1315/1230/1/012190. 

Maulana YRAM, Purnawanto, Budi G. 2023. Pengaruh 
bobot bibit dan perbedaan dosis pupuk nitrogen 
pada umur yang sama terhadap pertumbuhan dan 
hasil tanaman bawang merah (Allium ascalonicum 
L.). Proceedings Series on Physic & Formal Sci, 5: 
135–142. https://doi.org/10.30595/pspfs.v5i.714 

Napitupulu D, Winarto L. 2010. Pengaruh pemberian 
pupuk N dan K terhadap pertumbuhan dan produksi 
bawang merah. J. Hort. 20(1): 27–35 

Novatriana C, Hariyono D. 2020. Aplikasi Plant Growth 
Promoting Rhizobacteria  Pgpr  Dan Pengaruhnya 
Pada Pertumbuhan dan Hasil Tanaman Bawang 
Merah (Allium ascalonicum L.) . Plantropica: Journal 
of Agricultural Science. 5(1): 1–8. 
https://doi.org/10.21776/ub.jpt.2020.005.1.1. 

Rajiman M S, Adiwijaya I M P, dan Permata N D. 2022. 
Karakter agronomi varietas bawang merah pada 
perbedaan jarak tanam di lahan sawah. Ziraa’ah. 
47(3): 384–393. 
https://doi.org/10.31602/zmip.v47i3.8166 

Rosyadi MA, Pribadi DU, Hidayat R. 2022. Pengaruh 
konsentrasi pupuk organik cair dan jenis mulsa 
terhadap pertumbuhan dan hasil tanaman jagung 

manis (Zea mays saccharata L.). J. Agrium. 19(4): 
303–315. 

Shalihah WD, Subardja VO, Agustini RY. 2024. 
Pertumbuhan dan Hasil Tanaman Bawang Merah 
(Allium ascalonicum L.) pada Tanah Ultisol Akibat 
Kombinasi Pupuk Hayati, Pupuk Organik Cair dan 
NPK. Jurnal Agrotech. 14(1): 35–42. 
https://doi.org/10.31970/agrotech.v14i1.159. 

Simatupang RN, Mayerni R, Warnita. 2020. Respons 
Tanaman Cabai (Capsicum annum L.) terhadap 
Beberapa Jenis Mulsa dan Dosis Bokashi Jerami 
Padi. Seminar Nasional Virtual. 127–143. 

Surajudin LA, Yusuf R, Mas’ud H. 2015 . Respon 
Tanaman Bawang Merah (Allium ascalonicum L.) 
Varietas Lembah Palu terhadap Pemberian Jenis 
Mulsa dan Pupuk Organik Cair. e-J. Agrotekbis. 
3(6): 680–688. 

Uke KHY, Barus H, Madauna IS. 2015 . Pengaruh 
Ukuran Umbi dan Dosis Kalium terhadap 
Pertumbuhan dan Hasil Produksi Bawang Merah 
(Allium ascalonicum L.) Varietas Lembah Palu. E-J. 
Agrotekbis. 3(6): 655–661. 

Zhao X, dong X, rui Qin T, liang Li H, bing Cao and he 
Xie Y. 2023. Effects of planting patterns plastic film 
mulching on soil temperature, moisture, functional 
bacteria and yield of winter wheat in the Loess 
Plateau of China. J. Integr. Agric. 22(5): 1560–1573. 
https://doi.org/10.1016/j.jia.2023.02.026. 

Zuliati S, Sulistyono E, Purnamawati H. 2020. 
Pengaruh Pemberian Mulsa dan Irigasi pada 
Pertumbuhan dan Hasil Bawang Merah (Allium 
cepa L.) var. agregatum. J. Agron. Indonesia. 48(1): 
52–58. https://doi.org/10.24831/jai.v48i1.29191. 

 

https://creativecommons.org/licenses/by-nc/4.0/
https://doi.org/10.18280/ijdne.160114
https://doi.org/10.1088/1755-1315/1230/1/012190
https://doi.org/10.1088/1755-1315/1230/1/012190
https://doi.org/10.30595/pspfs.v5i.714
https://doi.org/10.21776/ub.jpt.2020.005.1.1
https://doi.org/10.31602/zmip.v47i3.8166
https://doi.org/10.31970/agrotech.v14i1.159
https://doi.org/10.1016/j.jia.2023.02.026
https://doi.org/10.24831/jai.v48i1.29191

