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ABSTRACT 

Alluvial is a type of soil with the potential for agricultural development, among others, and can be 

used to cultivate shallots. However, this soil has physical and chemical constraints that can inhibit 

plant growth, so it requires soil amendment treatment to improve it. This study aims to determine the 

effect of a combination of cow dung compost and pineapple skin bokashi on the improvement of 

alluvial soil properties and the growth of shallot plants. The research used polybags and was carried 

out in the laboratory and greenhouse of the Faculty of Agriculture, Panca Bhakti University, 

Pontianak, West Kalimantan, Indonesia, lasting 60 days from February-April 2022. The study used a 

completely randomized design (CRD) with three replications. Each polybag was filled with 8 kg of 

soil and added the cow dung compost of 80 g. Then, the treatment of bokashi pineapple skin consisted 

of eight levels: 10, 20, 30, 40, 50, 60, 70, and 80 g polybag-1. Each replication consisted of three plant 

samples so that the plant numbers were 72 units. The parameters of soil properties observed were 

bulk density (BD), soil pore size, soil pH, organic C, N total, and P available. For shallot growth 

parameters, the observed were plant height (cm), leave numbers (strands), tuber numbers (tubers), 

root fresh weight (g), and tuber dry weight (g). The results research showed a significant effect of 

giving pineapple skin bokashi on all observed variables. The highest impact on the growth of shallots 

was obtained at a treatment dose of 60 g polybag-1. This study shows that the inhibiting factors for 
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the growth of shallots on alluvial soil can be overcome by using organic amendments, both cow dung 

compost and pineapple skin bokashi. Furthermore, we recommend that further research be carried out 

on the effect of the combination of cow dung compost and other organic and inorganic amendments. 
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INTRODUCTION 

Shallot (Allium ascalonicum L.) is a horticultural commodity with many benefits. Shallots 

have a high demand as a commodity with strategic and economic value. One type of soil that has the 

potential for shallot development is alluvial. These soils have a wide variety of properties, and most 

of them are formed along streams. Alluvial soil properties depend highly on the parent material in 

which this soil is formed. This soil has soil physical and chemical constraints that can inhibit plant 

growth. Alluvial soil contains a lot of sand and clay and does not contain many elements of nutrition. 

The characteristics of alluvial soil are grey in color with a slightly loose structure and sensitive to 

erosion. Fertility levels are moderate to high depending on the parent and climate. In Indonesia, 

alluvial soil is land widely used for seasonal to annual food crops. 

In alluvial soils used for intensive agricultural activities, one of the important obstacles is the 

decreasing soil organic matter content. This happens because intensive tillage can increase the rate of 

decomposition. On the other hand, the continuous transport of crops can also result in reduced soil 

organic matter. Soil organic matter is a determinant of soil health and productivity, is central to many 

soil functions and ecosystem services, and is important for the soil’s physical, chemical, and 

biological health. Organic matter plays a role in soil granulation, as it can be a glue that holds soil 

minerals together. 

 To overcome the problem of alluvial soils, we need organic fixers, which are important in 

increasing soil organic matter content, improving air conditioning, physical, chemical, and biological 

properties, and maintaining sustainable soil quality and health (Voltr et al., 2021).  One of the organic 

fixers is cow dung compost. Using cow manure compost can increase soil physical activity and plant 

productivity. Cow dung and fly ash–bottom ash (FABA) compost can increase organic C, P available, 

and N total in sandy soil. Applying cow manure and poultry compost increases plant biomass and 

improves heavy metal content in irrigated soil contaminated with wastewater. Cow dung compost has 

high fiber content, such as cellulose, confirmed by the measurement results of the parameter C/N 

ratio, which was quite high > 40. Besides that, it contains macronutrients such as N, P, and K, as also 

other essential micronutrients. The application of cow dung compost can reduce soil salinity and pH, 

increase the diversity of soil bacteria, and effectively regulate the community structure of soil bacteria 

(Zhang et al., 2020). In addition, it can improve soil microorganisms’ activity and soil fertility (Das 

et al., 2017). With an increase in soil organic matter originating from the application of cow dung 

compost, it will support the life of microorganisms in the soil. It can play a role in converting organic 

matter into humus or certain compounds, which in turn can improve soil’s physical properties (soil 

structure).  

As an organic amendment, cow dung compost can be used as essential fertilizer, which can 

improve soil fertility and change various factors in the soil, thereby ensuring soil fertility. have proven 

that the application of livestock manure compost significantly affects the increase in plant height, leaf 

area index, root weight, shoot weight, and N-total in the soil. Also found, the use of livestock manure 

compost can increase the biomass, N, and P content in spinach plants. Thus, using cow dung compost 

can improve alluvial soil properties and increase the growth of cultivated plants. 

Apart from cow dung, the amendment that can be used as a material that can improve alluvial 

soil properties is organic waste from crops. Harvested organic waste, including composted pineapple 

skin has the potential to produce healthy food. Pineapple skin bokashi can be used as liquid organic 

fertilizer (LOF) to increase organic matter content and improve soil properties. Using liquid organic 

fertilizer from pineapple skin bokashi can improve soil pH and increase plant growth and availability 

of N, P, and K. Pineapple skin bokashi can be used as a source of nutrients in a vermicompost system, 



containing sufficient nutrients to improve soil properties and increase crop yields. With the excellent 

role of cow dung compost and pineapple skin bokashi, if applied to the soil together, it can improve 

soil properties and shallot growth. 

The description above illustrates that the improvement of alluvial soil properties can be made 

through organic amendments. So far, there have been many studies on cow dung compost and 

pineapple skin bokashi, each individually, on plant growth. However, research on using these two 

ingredients together is still rare. For this reason, this study aims to determine the effect of a 

combination of cow dung compost and pineapple skin bokashi on the improvement of alluvial soil 

properties and the growth of shallot plants. 

 

MATERIALS AND METHODS 

Study site 

The research was carried out in the laboratory and greenhouse of the Faculty of Agriculture, 

Panca Bhakti University, Pontianak, West Kalimantan Province, Indonesia. The time for 

implementation starts in February-April 2022. The altitude of the place where the research was carried 

out was 1 m above sea level, with an average temperature and humidity of 27.6 oC and 82.8%, 

respectively. The location of the research was in the position of latitude 2º05' LU–3º 05' S and 

longitude 108º30'–144º10' E. 

 

Experimental design 

The research used polybags and was carried out in the laboratory and greenhouse of the 

Faculty of Agriculture, Panca Bhakti University, Pontianak, West Kalimantan, Indonesia, lasting 60 

days from February-April 2022. The study used a completely randomized design (CRD) with three 

replications. Each polybag was filled with 8 kg of soil and added the cow dung compost of 80 g. 

Then, the treatment of bokashi pineapple skin consisted of eight levels: 10, 20, 30, 40, 50, 60, 70, and 

80 g polybag-1. Each replication consisted of three plant samples so that the plant numbers were 72 

units. 

 

Research Implementation 

Alluvial soil was taken around the farmer's land in Sungai Itik Village, Sungai Kakap District, 

Kubu Raya Regency, West Kalimantan Province, Indonesia. The location was an agricultural area 

designated as an integrated farming area development. The soil was taken compositely at a depth of 

20 cm. Next, the soil was cleaned, mixed, and air-dried, then put in an 8 kg polybag-1. 

 Pineapple skin bokashi was taken pineapple skin waste from markets where pineapples were 

sold. Then chopped 1–2 cm in size, mixed with cow dung, husk, and rice bran, and added effective 

microorganism-4 (EM4) and granulated sugar. The mixture was stored in a secure place. The lid 

where the fermentation was opened every two days to control the temperature. After 14 days, 

pineapple skin bokashi can be used, with the characteristics of being brownish-black and odorless. 

 Alluvial soil that had been put into 72 polybags was placed according to the research design, 

then each polybag was added according to the dose level. Dolomitic lime was added as a soil 

amelioration agent and NPK Mutiara fertilizer (16:16:16) as a basic fertilizer. The shallot seeds were 

planted one week after the application of cow dung compost and pineapple skin bokashi treatment. 

Maintenance of shallot plants was carried out until they reach the age of 60 days. At the end of the 

study, the growth and yield of shallots were observed, and 100 g of undisturbed soil samples were 

taken to keep soil properties. 
 

Observation Parameters 

In this study, the observed parameters consisted of the physical and chemical properties of the 

soil, as well as the growth of shallot plants. The physical properties of the soil observed were bulk 

density (BD) and soil pore size. BD was measured using the Blake & Harke-adjusted clod method. 

Soil pore measurements were carried out at soil water content (v/v) with a matrix potential of 0 kPa. 

Furthermore, the chemical parameters of the soil consisted of soil pH, C organic, N total, 



and P available. The pH observation was carried out by making a soil solution with a ratio 

of 1:2.5 (using deionized water), and then measuring it with a pH meter (Jenway 3305). C 

organic measurements were carried out according to the Soil Survey Laboratory Staff using 

the Walkley and Black wet oxidation methods. Redemption N total content, using the 

Kjeldhal method (Bremner and Mulvaney). For P-available used Bray I. 

Shallot plant growth was carried out at the age of 60 days after planting. The growth 

parameters observed were plant height (cm), leave numbers (strands), tuber numbers (tubers), root 

fresh weight (g), and tuber dry weight (g). 

 

Statistical analysis 

Statistical analysis was carried out for each observation parameter to determine the effect of 

the combination dose of cow dung compost and pineapple skin bokashi on the physical and chemical 

properties of alluvial soil and growth parameters of shallot plants. The data was analyzed for analysis 

of variance (ANOVA) at 5% significant levels. Furthermore, there was a significant effect. In that 

case, a least significant difference (LSD) test 5% significance level for determining the difference 

between the mean treatment. 

 

RESULTS AND DISCUSSION 

Changes in soil properties 

 Treatment of organic amendments gives effect changes in soil properties. The processing of 

pineapple skin bokashi significantly affected changes in pH, C organic, P available, N total, BD, and 

soil pores. In this regard, soil organic matter was a resource that could provide nutrients, reduce 

compaction, provide oxygen in the soil, and affect plant growth (Table 1). 

 

Table 1. The effect of pineapple skin bokashi treatment on the improvement of soil properties 

 Information: Numbers followed by the same letter in the same column are not different based on the 

LSD test at the 5% significant levels. 

  

Table 1 shows that the pineapple skin bokashi had a significantly different effect on soil pH. 

The highest pH value (4.58) was obtained at a dose of 60 g polybag-1 and was significantly different 

from other treatments. Furthermore, the pH value decreased when the pineapple skin bokashi was 

increased to above 70 g polybag-1. This means that increasing the number of organic amendments at 

a certain dose can cause an increase in soil acidity. This happens because organic amendments’ 

decomposition into the soil releases organic acids, which can affect soil acidity. For C organic, Table 

1 shows an increase with increasing doses of pineapple skin bokashi, where the highest value (4.91%) 

was achieved at a dose of 80 g polybag-1. Adeleke et al. (2017)  explained that organic matter in the 

soil undergoes metabolic processes that can affect the C cycle, physical chemistry, and soil ecology. 

From Table 1, the available P has changed due to the treatment given.  

The highest P available  (0.40%) was obtained in the pineapple skin bokashi at a dose of 60 g 

polybag-1. In this regard, Zhang et al. (2021) stated organic acids can activate P bound in the soil, so 

Pineapple skin 

bokashi 

treatment 

H2O pH  

C 

organic 

(%) 

P available 

(%) 

N total 

(%) 

Bulk 

density 

(g cm-3) 

Soil 

porosity 

(%) 

10 g polybag-1 4.06 a 4.16 a 0.31 a 3.44 a 1.24 e 5.54 a 

20 g polybag-1 4.08 a 4.52 b 0.35 b 3.51 b 1.23 de 6.15 b 

30 g polybag-1 4.18 bc 4.78 b 0.37 b 3.52 b 1.20 c 6.22 b 

40 g polybag-1 4.39 bc 4.79 b 0.38 b 3.56 b 1.19 c 9.73 cd 

50 g polybag-1 4.48 b 4.80 b 0.38 b 3.57 b 1.19 c 9.75 d 

60 g polybag-1 4.58 c 4.83 bc 0.40 c 3.60 b 1.16 b    9.74 d 

70 g polybag-1 4.47 bc 4.85 bc 0.39 bc 3.68 bc 1.03 a 9.75 d 

80 g polybag-1 4.36 bc 4.91 c 0.37 b 3.72 c 1.02 a 10.17 e 



that it can be available. N total also changed, due to the influence of cow dung compost and pineapple 

skin bokashi. As seen in Table 1, the highest N total (3.72%) was obtained at the treatment dose of 

80 g polybag-1. The increase in N total occurred due to the addition of plant biomass (Wijanarko and 

Purwanto, 2017) . 

The physical properties of the soil also changed due to the treatment given. In Table 1, BD 

decreased when the dose of pineapple skin bokashi was increased, whereas the pore value of the soil 

increased with increasing doses of pineapple skin bokashi. The lowest BD value (1.02 g cm-3) was 

achieved in pineapple skin bokashi at a dose of 80 g polybag-1. The highest soil pore value (10.17%) 

was achieved at the same dosage treatment. From these results, it means that there was an 

improvement in the BD and soil pores due to the combination treatment of the organic amendments 

given. In line with this, Yahya et al. (2012)  suggested that in alluvial soils, an important problem 

that can cause obstacles to the development of plant roots is soil compaction due to BD high and low 

soil pores. According to, compost can improve the chemical and physical properties of the soil 

because it contains organic compounds. By adding compost, soil loosening occurs, and the pore space 

increases. Reinforced by Cincotta et al. (2019), organic matter applied to the soil is further 

decomposed to produce organic substances, which can affect soil aggregation. Furthermore, 

components of organic matter in the form of humic acids play an important role in establishing the 

stability of soil aggregates by binding soil particles with their active groups. This was the main trigger 

in improving the physical properties of the soil. 

 

Changes in the growth of shallot plants 

As a result of the improvement in soil properties, there was an influence on shallot growth. 

Table 2 shows a change in the growth parameters of shallots due to the influence of cow dung compost 

and pineapple skin bokashi. The highest plant height (29.78 cm) was obtained at a dose of 70 g 

polybag-1 pineapple skin bokashi, not different from 80 g polybag-1 (27.89 cm). Table 2 shows that 

the highest was obtained at a dose of 60 g polybag-1, resulted in 32.56 strands, and decreased when 

the pineapple skin bokashi was increased. From the results of these observations, the growth of shallot 

plants occurred due to adding organic amendments to the soil. In line with this, it suggested that 

continuous manure application can maintain soil organic matter, affecting plant growth and yield. 

Organic matter is an indicator of soil quality; the higher the soil's organic carbon content, the higher 

the ability of the soil to hold nitrogen, which will affect plant growth. 

  Table 2. The effect of pineapple skin bokashi treatment on the growth of shallots 

Information: Numbers followed by the same letter in the same column are not different based on LSD 

at the 5% significant level. 

 Table 2 shows that the highest value for each parameter, namely the number of tubers (6.78 

tubers), the fresh weight of the tubers (41.95 g), and the dry weight of the shallot bulb (31.62 g), were 

obtained at the pineapple skin bokashi at a dose of 60 g polybag-1. One of the important reasons for 

this result is that organic amendments can produce humus substances, which improve soil properties, 

Bokashi treatment 

pineapple skin 

Plant height 

(cm) 

Leave 

numbers 

(strands) 

Tuber 

numbers 

(tubers) 

Root fresh 

weight (g) 

Tuber dry 

weight (g) 

10 g polybag-1 23.33 a 21.56 a  4.78 a 32.87 a 25.83 a 

20 g polybag-1 24.11 ab 24.22 ab 5.33 b 33.33 a 25.85 a 

30 g polybag-1 25.67 b 25.00 b 5.59 bc 33.58 b 25.98 b 

40 g polybag-1 26.37 bc 26.67 c 5.67 c 35.34 cde 26.52 c 

50 g polybag-1 26.44 c 26.56 c 5.44 b 38.69 d 26.57 c 

60 g polybag-1 26.56 c 32.56 d 6.78 d 41.95 e 31.62 e 

70 g polybag-1 29.78 e 31.67 d 5.33 b 38.69 d 30.02 de 

80 g polybag-1 27.89 de 31.56 d 6.78 d 34.30 b 27.30 d 



increasing the growth of shallots. This was supported by those who that humic acid added to the soil 

can improve the physical and chemical properties of the soil. Humic acid can increase plants’ growth 

and fresh and dry biomass. Onion growth enhancement 

The results are shown in Table 2, and there was a decrease in the shallot growth value when 

the pineapple skin bokashi dose was higher. This means the doses that are too high can inhibit shallot 

growth. This phenomenon indicated that the growth of shallots required a balance of various physical 

and chemical soil properties. Organic fixers affected the improvement of soil quality and increased 

plant growth. It has been found that compost can improve acid soil properties. Furthermore, N-rich 

compost can improve soil quality, including CEC and pH. The improvement in soil properties, in 

turn, will have a good effect on shallot growth. 

 

CONCLUSION  

From the results of this study, it can be concluded that the use of organic amendments of 

pineapple skin bokashi affects improving alluvial soil properties, which can reduce BD and increase 

soil pores, pH, organic C, P available, and N total of soil. Furthermore, there was an increase in the 

growth of shallot plants as a result of the treatment given. The research findings show that the best 

growth of shallots was achieved at the dose of 60 g polybag-1 pineapple skin bokashi. Furthermore, it 

can be recommended that further research be carried out on the effect of the combination of cow dung 

compost and other organic and inorganic amendments. 
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Effect of pineapple skin bokashi on improvement of soil properties and growth of shallot 

(Allium ascalonicum L.) 

 

 

ABSTRACT 

          Alluvial is a type of soil with the potential for agricultural development, among others, and can 

be used to cultivate shallots. However, this soil has physical and chemical constraints that can inhibit 

plant growth, so it requires soil amendment treatment to improve it. This study aims to determine the 

effect of a combination of cow dung compost and pineapple skin bokashi on the improvement of 

alluvial soil properties and the growth of shallot plants. The research used polybags and was carried 

out in the laboratory and greenhouse of the Faculty of Agriculture, Panca Bhakti University, 

Pontianak, West Kalimantan, Indonesia, lasting 60 days from February-April 2022. The study used a 

completely randomized design (CRD) with three replications. Each polybag was filled with 8 kg of 

soil and added the cow dung compost of 80 g. Then, the treatment of bokashi pineapple skin consisted 

of eight levels: 10, 20, 30, 40, 50, 60, 70, and 80 g/polybag Each replication consisted of three plant 

samples so that the plant numbers were 72 units. The parameters of soil properties observed were 

bulk density (BD), soil pore size, soil pH, organic C, N total, and P available. For shallot growth 

parameters, the observed were plant height (cm), leave numbers (strands), tuber numbers (tubers), 

root fresh weight (g), and tuber dry weight (g). The results research showed a significant effect of 

giving pineapple skin bokashi on all observed variables. The highest impact on the growth of shallots 

was obtained at a treatment dose of 60 g/polybag. This study shows that the inhibiting factors for the 



growth of shallots on alluvial soil can be overcome by using organic amendments, both cow dung 

compost and pineapple skin bokashi.  

 

Key words: Alluvial, bulk density, nitrogen, phosphate, pineapple skin, shallot 

INTRODUCTION 

Shallot (Allium ascalonicum L.) is a horticultural commodity with many benefits. Shallots 

have a high demand as a commodity with strategic and economic value. One type of soil that has the 

potential for shallot development is alluvial. These soils have a wide variety of properties, and most 

of them are formed along streams. Alluvial soil properties depend highly on the parent material in 

which this soil is formed. This soil has soil physical and chemical constraints that can inhibit plant 

growth. Alluvial soil contains a lot of sand and clay and does not contain many elements of nutrition. 

The characteristics of alluvial soil are grey in color with a slightly loose structure and sensitive to 

erosion. Fertility levels are moderate to high depending on the parent and climate. In Indonesia, 

alluvial soil is land widely used for seasonal to annual food crops. 

In alluvial soils used for intensive agricultural activities, one of the important obstacles is the 

decreasing soil organic matter content. This happens because intensive tillage can increase the rate of 

decomposition. On the other hand, the continuous transport of crops can also result in reduced soil 

organic matter. Soil organic matter is a determinant of soil health and productivity, is central to many 

soil functions and ecosystem services, and is important for the soil’s physical, chemical, and 

biological health. Organic matter plays a role in soil granulation, as it can be a glue that holds soil 

minerals together. 

 To overcome the problem of alluvial soils, we need organic fixers, which are important in 

increasing soil organic matter content, improving air conditioning, physical, chemical, and biological 

properties, and maintaining sustainable soil quality and health (Voltr et al., 2021).  One of the organic 

fixers is cow dung compost. Using cow manure compost can increase soil physical activity and plant 

productivity. Cow dung and fly ash–bottom ash (FABA) compost can increase organic C, P available, 

and N total in sandy soil. Applying cow manure and poultry compost increases plant biomass and 

improves heavy metal content in irrigated soil contaminated with wastewater. Cow dung compost has 

high fiber content, such as cellulose, confirmed by the measurement results of the parameter C/N 

ratio, which was quite high > 40. Besides that, it contains macronutrients such as N, P, and K, as also 

other essential micronutrients. The application of cow dung compost can reduce soil salinity and pH, 

increase the diversity of soil bacteria, and effectively regulate the community structure of soil bacteria 

(Zhang et al., 2020). In addition, it can improve soil microorganisms’ activity and soil fertility (Das 

et al., 2017). With an increase in soil organic matter originating from the application of cow dung 

compost, it will support the life of microorganisms in the soil. It can play a role in converting organic 



matter into humus or certain compounds, which in turn can improve soil’s physical properties (soil 

structure).  

As an organic amendment, cow dung compost can be used as essential fertilizer, which can 

improve soil fertility and change various factors in the soil, thereby ensuring soil fertility. have proven 

that the application of livestock manure compost significantly affects the increase in plant height, leaf 

area index, root weight, shoot weight, and N-total in the soil. Also found, the use of livestock manure 

compost can increase the biomass, N, and P content in spinach plants. Thus, using cow dung compost 

can improve alluvial soil properties and increase the growth of cultivated plants. 

Apart from cow dung, the amendment that can be used as a material that can improve alluvial 

soil properties is organic waste from crops. Harvested organic waste, including composted pineapple 

skin has the potential to produce healthy food. Pineapple skin bokashi can be used as liquid organic 

fertilizer (LOF) to increase organic matter content and improve soil properties. Using liquid organic 

fertilizer from pineapple skin bokashi can improve soil pH and increase plant growth and availability 

of N, P, and K. Pineapple skin bokashi can be used as a source of nutrients in a vermicompost system, 

containing sufficient nutrients to improve soil properties and increase crop yields. With the excellent 

role of cow dung compost and pineapple skin bokashi, if applied to the soil together, it can improve 

soil properties and shallot growth. 

The description above illustrates that the improvement of alluvial soil properties can be made 

through organic amendments. So far, there have been many studies on cow dung compost and 

pineapple skin bokashi, each individually, on plant growth. However, research on using these two 

ingredients together is still rare. For this reason, this study aims to determine the effect of a 

combination of cow dung compost and pineapple skin bokashi on the improvement of alluvial soil 

properties and the growth of shallot plants. 

MATERIALS AND METHODS 

Study site 

The research was carried out in the laboratory and greenhouse of the Faculty of Agriculture, 

Panca Bhakti University, Pontianak, West Kalimantan Province, Indonesia. The time for 

implementation starts in February-April 2022. The altitude of the place where the research was carried 

out was 1 m above sea level, with an average temperature and humidity of 27.6 oC and 82.8%, 

respectively. The location of the research was in the position of latitude 2º05' LU–3º 05' S and 

longitude 108º30'–144º10' E. 

 

Experimental design 

The research used polybags and was carried out in the laboratory and greenhouse of the 

Faculty of Agriculture, Panca Bhakti University, Pontianak, West Kalimantan, Indonesia, lasting 60 



days from February-April 2022. The study used a completely randomized design (CRD) with three 

replications. Each polybag was filled with 8 kg of soil and added the cow dung compost of 80 g. 

Then, the treatment of bokashi pineapple skin consisted of eight levels: 10, 20, 30, 40, 50, 60, 70, and 

80 g/polybag Each replication consisted of three plant samples so that the plant numbers were 72 

units. 

Research Implementation 

Alluvial soil was taken around the farmer's land in Sungai Itik Village, Sungai Kakap District, 

Kubu Raya Regency, West Kalimantan Province, Indonesia. The location was an agricultural area 

designated as an integrated farming area development. The soil was taken compositely at a depth of 

20 cm. Next, the soil was cleaned, mixed, and air-dried, then put in an 8 kg/polybag 

 Pineapple skin bokashi was taken pineapple skin waste from markets where pineapples were 

sold. Then chopped 1–2 cm in size, mixed with cow dung, husk, and rice bran, and added effective 

microorganism-4 (EM4) and granulated sugar. The mixture was stored in a secure place. The lid 

where the fermentation was opened every two days to control the temperature. After 14 days, 

pineapple skin bokashi can be used, with the characteristics of being brownish-black and odorless. 

 Alluvial soil that had been put into 72 polybags was placed according to the research design, 

then each polybag was added according to the dose level. Dolomitic lime was added as a soil 

amelioration agent and NPK Mutiara fertilizer (16:16:16) as a basic fertilizer. The shallot seeds were 

planted one week after the application of cow dung compost and pineapple skin bokashi treatment. 

Maintenance of shallot plants was carried out until they reach the age of 60 days. At the end of the 

study, the growth and yield of shallots were observed, and 100 g of undisturbed soil samples were 

taken to keep soil properties. 

Observation Parameters 

In this study, the observed parameters consisted of the physical and chemical properties of the 

soil, as well as the growth of shallot plants. The physical properties of the soil observed were bulk 

density (BD) and soil pore size. BD was measured using the Blake & Harke-adjusted clod method. 

Soil pore measurements were carried out at soil water content (v/v) with a matrix potential of 0 kPa. 

Furthermore, the chemical parameters of the soil consisted of soil pH, C organic, N total, 

and P available. The pH observation was carried out by making a soil solution with a ratio 

of 1:2.5 (using deionized water), and then measuring it with a pH meter (Jenway 3305).C 

organic measurements were carried out according to the Soil Survey Laboratory Staff using 

the Walkley and Black wet oxidation methods. Redemption N total content, using the 

Kjeldhal method (Bremner and Mulvaney). For P-available used Bray I. 



Shallot plant growth was carried out at the age of 60 days after planting. The growth 

parameters observed were plant height (cm), leave numbers (strands), tuber numbers (tubers), root 

fresh weight (g), and tuber dry weight (g). 

Statistical analysis 

Statistical analysis was carried out for each observation parameter to determine the effect of 

the combination dose of cow dung compost and pineapple skin bokashi on the physical and chemical 

properties of alluvial soil and growth parameters of shallot plants. The data was analyzed for analysis 

of variance (ANOVA) at 5% significant levels. Furthermore, there was a significant effect. In that 

case, a least significant difference (LSD) test 5% significance level for determining the difference 

between the mean treatment. 

RESULTS AND DISCUSSION 

Changes in soil properties 

 Treatment of organic amendments gives effect changes in soil properties. The processing of 

pineapple skin bokashi significantly affected changes in pH, C organic, P available, N total, BD, and 

soil pores. In this regard, soil organic matter was a resource that could provide nutrients, reduce 

compaction, provide oxygen in the soil, and affect plant growth (Table 1). 

Table 1 shows that the pineapple skin bokashi had a significantly different effect on soil pH. 

The highest pH value (4.58) was obtained at a dose of 60 g/polybag and was significantly different 

from other treatments. Furthermore, the pH value decreased when the pineapple skin bokashi was 

increased to above 70 g/polybag This means that increasing the number of organic amendments at a 

certain dose can cause an increase in soil acidity. This happens because organic amendments’ 

decomposition into the soil releases organic acids, which can affect soil acidity. For C organic, Table 

1 shows an increase with increasing doses of pineapple skin bokashi, where the highest value (4.91%) 

was achieved at a dose of 80 g/polybag Adeleke et al. (2017)  explained that organic matter in the 

soil undergoes metabolic processes that can affect the C cycle, physical chemistry, and soil ecology. 

From Table 1, the available P has changed due to the treatment given.  

The highest P available  (0.40%) was obtained in the pineapple skin bokashi at a dose of 60 

g/polybag In this regard, Zhang et al. (2021) stated organic acids can activate P bound in the soil, so 

that it can be available. N total also changed, due to the influence of cow dung compost and pineapple 

skin bokashi. As seen in Table 1, the highest N total (3.72%) was obtained at the treatment dose of 

80 g/polybag The increase in N total occurred due to the addition of plant biomass (Wijanarko and 

Purwanto, 2017) . 

The physical properties of the soil also changed due to the treatment given. In Table 1, BD 

decreased when the dose of pineapple skin bokashi was increased, whereas the pore value of the soil 

increased with increasing doses of pineapple skin bokashi. The lowest BD value (1.02 g cm-3) was 



achieved in pineapple skin bokashi at a dose of 80 g/polybag The highest soil pore value (10.17%) 

was achieved at the same dosage treatment. From these results, it means that there was an 

improvement in the BD and soil pores due to the combination treatment of the organic amendments 

given. In line with this, Yahya et al. (2012)  suggested that in alluvial soils, an important problem 

that can cause obstacles to the development of plant roots is soil compaction due to BD high and low 

soil pores. According to, compost can improve the chemical and physical properties of the soil 

because it contains organic compounds. By adding compost, soil loosening occurs, and the pore space 

increases. Reinforced by Cincotta et al. (2019), organic matter applied to the soil is further 

decomposed to produce organic substances, which can affect soil aggregation. Furthermore, 

components of organic matter in the form of humic acids play an important role in establishing the 

stability of soil aggregates by binding soil particles with their active groups. This was the main trigger 

in improving the physical properties of the soil. 

Changes in the growth of shallot plants 

                 As a result of the improvement in soil properties, there was an influence on shallot growth. 

Table 2 shows a change in the growth parameters of shallots due to the influence of cow dung compost 

and pineapple skin bokashi. The highest plant height (29.78 cm) was obtained at a dose of 70 

g/polybag pineapple skin bokashi, not different from 80 g/polybag (27.89 cm). Table 2 shows that the 

highest was obtained at a dose of 60 g/polybag, resulted in 32.56 strands, and decreased when the 

pineapple skin bokashi was increased. From the results of these observations, the growth of shallot 

plants occurred due to adding organic amendments to the soil. In line with this, it suggested that 

continuous manure application can maintain soil organic matter, affecting plant growth and yield. 

Organic matter is an indicator of soil quality; the higher the soil's organic carbon content, the higher 

the ability of the soil to hold nitrogen, which will affect plant growth. 

 

Table 2 shows that the highest value for each parameter, namely the number of tubers (6.78 tubers), 

the fresh weight of the tubers (41.95 g), and the dry weight of the shallot bulb (31.62 g), were obtained 

at the pineapple skin bokashi at a dose of 60 g/polybag One of the important reasons for this result is 

that organic amendments can produce humus substances, which improve soil properties, increasing 

the growth of shallots. This was supported by those who that humic acid added to the soil can improve 

the physical and chemical properties of the soil. Humic acid can increase plants’ growth and fresh 

and dry biomass. Onion growth enhancement 

The results are shown in Table 2, and there was a decrease in the shallot growth value when 

the pineapple skin bokashi dose was higher. This means the doses that are too high can inhibit shallot 

growth. This phenomenon indicated that the growth of shallots required a balance of various physical 

and chemical soil properties. Organic fixers affected the improvement of soil quality and increased 



plant growth. It has been found that compost can improve acid soil properties. Furthermore, N-rich 

compost can improve soil quality, including CEC and pH. The improvement in soil properties, in 

turn, will have a good effect on shallot growth. 

CONCLUSION 

From the results of this study, it can be concluded that the use of organic amendments of 

pineapple skin bokashi affects improving alluvial soil properties, which can reduce BD and increase 

soil pores, pH, organic C, P available, and N total of soil. Furthermore, there was an increase in the 

growth of shallot plants as a result of the treatment given. The research findings show that the best 

growth of shallots was achieved at the dose of 60 g/polybag pineapple skin bokashi. Furthermore, it 

can be recommended that further research be carried out on the effect of the combination of cow dung 

compost and other organic and inorganic amendments. 
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Table 1. The effect of pineapple skin bokashi treatment on the improvement of soil properties. 

 Figures followed by the same letter in the same column are not different based on the LSD test at the P=0.05 

level of significance. 

  

  Table 2. The effect of pineapple skin bokashi treatment on the growth of shallots. 

Figures followed by the same letter in the same column are not different based on LSD at the 5% significant 

level. 

 

  

 

 

 

 

 

 

 

 

 

 

 

Pineapple skin 

bokashi 

treatment 

H2O pH  

C 

organic 

(%) 

P available 

(%) 

N total 

(%) 

Bulk 

density 

(g cm-3) 

Soil 

porosity 

(%) 

10 g/polybag 4.06 a 4.16 a 0.31 a 3.44 a 1.24 e 5.54 a 

20 g/polybag 4.08 a 4.52 b 0.35 b 3.51 b 1.23 de 6.15 b 

30 g/polybag 4.18 bc 4.78 b 0.37 b 3.52 b 1.20 c 6.22 b 

40 g/polybag 4.39 bc 4.79 b 0.38 b 3.56 b 1.19 c 9.73 cd 

50 g/polybag 4.48 b 4.80 b 0.38 b 3.57 b 1.19 c 9.75 d 

60 g/polybag 4.58 c 4.83 bc 0.40 c 3.60 b 1.16 b    9.74 d 

70 g/polybag 4.47 bc 4.85 bc 0.39 bc 3.68 bc 1.03 a 9.75 d 

80 g/polybag 4.36 bc 4.91 c 0.37 b 3.72 c 1.02 a 10.17 e 

Bokashi treatment 

pineapple skin 

Plant height 

(cm) 

Leave 

numbers 

(strands) 

Tuber 

numbers 

(tubers) 

Root fresh 

weight (g) 

Tuber dry 

weight (g) 

10 g/polybag 23.33 a 21.56 a  4.78 a 32.87 a 25.83 a 

20 g/polybag 24.11 ab 24.22 ab 5.33 b 33.33 a 25.85 a 

30 g/polybag 25.67 b 25.00 b 5.59 bc 33.58 b 25.98 b 

40 g/polybag 26.37 bc 26.67 c 5.67 c 35.34 cde 26.52 c 

50 g/polybag 26.44 c 26.56 c 5.44 b 38.69 d 26.57 c 

60 g/polybag 26.56 c 32.56 d 6.78 d 41.95 e 31.62 e 

70 g/polybag 29.78 e 31.67 d 5.33 b 38.69 d 30.02 de 

80 g/polybag 27.89 de 31.56 d 6.78 d 34.30 b 27.30 d 
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Effect of pineapple skin bokashi on improvement of soil properties and growth of shallot 

(Allium ascalonicum L.) 

 

 

 

ABSTRACT 

          Shallot (Allium ascalonicum L.) is one of the horticultural crops that has high economic value, 

along with the increase in demand for this commodity. Alluvial is a type of soil with the potential for 

agricultural development, among others, and can be used to cultivate shallots. However, this soil has 

physical and chemical constraints that can inhibit plant growth, so it requires soil amendment 

treatment to improve it. This study aims to determine the effect of a combination of cow dung compost 

and pineapple skin bokashi on the improvement of alluvial soil properties and the growth of shallot 

plants. The research used polybags and was carried out in the laboratory and greenhouse of the 

Faculty of Agriculture, Panca Bhakti University, Pontianak, West Kalimantan, Indonesia, lasting 60 

days from February-April 2022. The study used a completely randomized design (CRD) with three 

replications. Each polybag was filled with 8 kg of soil and added the cow dung compost of 80 g. 

Then, the treatment of bokashi pineapple skin consisted of eight levels: 10, 20, 30, 40, 50, 60, 70, and 

80 g/polybag Each replication consisted of three plant samples so that the plant numbers were 72 

units. The results research showed that the use of organic amendments of pineapple skin bokashi 

affects improving alluvial soil properties, which can reduce BD and increase soil pores, pH, organic 

C, P available, and N total of soil. Furthermore, there was an increase in the growth of shallot plants 



as a result of the treatment given. The research findings show that the best growth of shallots is 

achieved at the dose of 60 g/polybag pineapple skin bokashi. Furthermore, it can be recommended 

that further research be carried out on the effect of the combination of cow dung compost and other 

organic and inorganic amendments.  

 

Key words: Alluvial, bulk density, nitrogen, phosphate, pineapple skin, shallot 

 

INTRODUCTION 

Shallot (Allium ascalonicum L.) is a horticultural commodity with many benefits. Shallots 

have a high demand as a commodity with strategic and economic value. One type of soil that has the 

potential for shallot development is alluvial. These soils have a wide variety of properties, and most 

of them are formed along streams. Alluvial soil properties depend highly on the parent material in 

which this soil is formed. This soil has soil physical and chemical constraints that can inhibit plant 

growth. Alluvial soil contains a lot of sand and clay and does not contain many elements of nutrition. 

The characteristics of alluvial soil are grey in color with a slightly loose structure and sensitive to 

erosion. Fertility levels are moderate to high depending on the parent and climate. In Indonesia, 

alluvial soil is land widely used for seasonal to annual food crops. 

In alluvial soils used for intensive agricultural activities, one of the important obstacles is the 

decreasing soil organic matter content. This happens because intensive tillage can increase the rate of 

decomposition. On the other hand, the continuous transport of crops can also result in reduced soil 

organic matter. Soil organic matter is a determinant of soil health and productivity, is central to many 

soil functions and ecosystem services, and is important for the soil’s physical, chemical, and 

biological health. Organic matter plays a role in soil granulation, as it can be a glue that holds soil 

minerals together. 

 To overcome the problem of alluvial soils, we need organic fixers, which are important in 

increasing soil organic matter content, improving air conditioning, physical, chemical, and biological 

properties, and maintaining sustainable soil quality and health (Voltr et al., 2021).  One of the organic 

fixers is cow dung compost. Using cow manure compost can increase soil physical activity and plant 

productivity. Cow dung and fly ash–bottom ash (FABA) compost can increase organic C, P available, 

and N total in sandy soil. Applying cow manure and poultry compost increases plant biomass and 

improves heavy metal content in irrigated soil contaminated with wastewater. Cow dung compost has 

high fiber content, such as cellulose, confirmed by the measurement results of the parameter C/N 

ratio, which was quite high > 40. Besides that, it contains macronutrients such as N, P, and K, as also 

other essential micronutrients. The application of cow dung compost can reduce soil salinity and pH, 

increase the diversity of soil bacteria, and effectively regulate the community structure of soil bacteria 



(Zhang et al., 2020). In addition, it can improve soil microorganisms’ activity and soil fertility (Das 

et al., 2017). With an increase in soil organic matter originating from the application of cow dung 

compost, it will support the life of microorganisms in the soil. It can play a role in converting organic 

matter into humus or certain compounds, which in turn can improve soil’s physical properties (soil 

structure).  

As an organic amendment, cow dung compost can be used as essential fertilizer, which can 

improve soil fertility and change various factors in the soil, thereby ensuring soil fertility. have proven 

that the application of livestock manure compost significantly affects the increase in plant height, leaf 

area index, root weight, shoot weight, and N total in the soil. Also found, the use of livestock manure 

compost can increase the biomass, N, and P content in spinach plants. Thus, using cow dung compost 

can improve alluvial soil properties and increase the growth of cultivated plants. 

Apart from cow dung, the amendment that can be used as a material that can improve alluvial 

soil properties is organic waste from crops. Harvested organic waste, including composted pineapple 

skin has the potential to produce healthy food. Pineapple skin bokashi can be used as liquid organic 

fertilizer (LOF) to increase organic matter content and improve soil properties. Using liquid organic 

fertilizer from pineapple skin bokashi can improve soil pH and increase plant growth and availability 

of N, P, and K. Pineapple skin bokashi can be used as a source of nutrients in a vermicompost system, 

containing sufficient nutrients to improve soil properties and increase crop yields. With the excellent 

role of cow dung compost and pineapple skin bokashi, if applied to the soil together, it can improve 

soil properties and shallot growth. 

The description above illustrates that the improvement of alluvial soil properties can be made 

through organic amendments. So far, there have been many studies on cow dung compost and 

pineapple skin bokashi, each individually, on plant growth. However, research on using these two 

ingredients together is still rare. For this reason, this study aims to determine the effect of a 

combination of cow dung compost and pineapple skin bokashi on the improvement of alluvial soil 

properties and the growth of shallot plants. 

MATERIALS AND METHODS 

Study site 

The research was carried out in the laboratory and greenhouse of the Faculty of Agriculture, 

Panca Bhakti University, Pontianak, West Kalimantan Province, Indonesia. The time for 

implementation starts in February-April 2022. The altitude of the place where the research was carried 

out was 1 m above sea level, with an average temperature and humidity of 27.6 oC and 82.8%, 

respectively. The location of the research was in the position of latitude 2º05' LU–3º 05' S and 

longitude 108º30'–144º10' E. 

 



Experimental design 

The research used polybags and was carried out in the laboratory and greenhouse of the 

Faculty of Agriculture, Panca Bhakti University, Pontianak, West Kalimantan, Indonesia, lasting 60 

days from February-April 2022. The study used a completely randomized design (CRD) with three 

replications. Each polybag was filled with 8 kg of soil and added the cow dung compost of 80 g. 

Then, the treatment of bokashi pineapple skin consisted of eight levels: 10, 20, 30, 40, 50, 60, 70, and 

80 g/polybag Each replication consisted of three plant samples so that the plant numbers were 72 

units. 

Research Implementation 

Alluvial soil was taken around the farmer's land in Sungai Itik Village, Sungai Kakap District, 

Kubu Raya Regency, West Kalimantan Province, Indonesia. The location was an agricultural area 

designated as an integrated farming area development. The soil was taken compositely at a depth of 

20 cm. Next, the soil was cleaned, mixed, and air-dried, then put in an 8 kg/polybag 

 Pineapple skin bokashi was taken pineapple skin waste from markets where pineapples were 

sold. Then chopped 1–2 cm in size, mixed with cow dung, husk, and rice bran, and added effective 

microorganism-4 (EM4) and granulated sugar. The mixture was stored in a secure place. The lid where 

the fermentation was opened every two days to control the temperature. After 14 days, pineapple skin 

bokashi can be used, with the characteristics of being brownish-black and odorless. 

 Alluvial soil that had been put into 72 polybags was placed according to the research design, 

then each polybag was added according to the dose level. Dolomitic lime was added as a soil 

amelioration agent and NPK Mutiara fertilizer (16:16:16) as a basic fertilizer. The shallot seeds were 

planted one week after the application of cow dung compost and pineapple skin bokashi treatment. 

Maintenance of shallot plants was carried out until they reach the age of 60 days. At the end of the 

study, the growth and yield of shallots were observed, and 100 g of undisturbed soil samples were 

taken to keep soil properties. 

Observation Parameters 

In this study, the observed parameters consisted of the physical and chemical properties of the 

soil, as well as the growth of shallot plants. The physical properties of the soil observed were bulk 

density (BD) and soil pore size. BD was measured using the Blake & Harke-adjusted clod method. 

Soil pore measurements were carried out at soil water content (v/v) with a matrix potential of 0 kPa. 

Furthermore, the chemical parameters of the soil consisted of soil pH, C organic, N total, and P 

available. The pH observation was carried out by making a soil solution with a ratio of 1:2.5 (using 

deionized water), and then measuring it with a pH meter (Jenway 3305).C organic measurements 

were carried out according to the Soil Survey Laboratory Staff using the Walkley and Black wet 



oxidation methods. Redemption N total content, using the Kjeldhal method (Bremner and Mulvaney). 

For P-available used Bray I. 

In this study, the observed parameters consisted of the physical and chemical properties of the 

soil, as well as the growth of shallot plants. The physical properties of the soil observed were bulk 

density (BD) and soil pore size. BD was measured using the Blake & Harke-adjusted clod method. 

Soil pore measurements were carried out at soil water content (v/v) with a matrix potential of 0 kPa. 

Furthermore, the chemical parameters of the soil consisted of soil pH, C organic, N total, 

and P available. The pH observation was carried out by making a soil solution with a ratio 

of 1:2.5 (using deionized water), and then measuring it with a pH meter (Jenway 3305). C 

organic measurements were carried out according to the Soil Survey Laboratory Staff using 

the Walkley and Black wet oxidation methods. Redemption N total content, using the 

Kjeldhal method (Bremner and Mulvaney). For P-available used Bray I. 

Shallot plant growth was carried out at the age of 60 days after planting. The growth 

parameters observed were plant height (cm), leave numbers (strands), tuber numbers (tubers), root 

fresh weight (g), and tuber dry weight (g). 

Statistical analysis 

Statistical analysis was carried out for each observation parameter to determine the effect of 

the combination dose of cow dung compost and pineapple skin bokashi on the physical and chemical 

properties of alluvial soil and growth parameters of shallot plants. The data was analyzed for analysis 

of variance (ANOVA) at the P=0.05 level of significance. Furthermore, there was a significant effect. 

In that case, a least significant difference (LSD) test at the P=0.05 level of significance  for 

determining the difference between the mean treatment. 

RESULTS AND DISCUSSION 

Changes in soil properties 

 Treatment of organic amendments gives effect changes in soil properties. The processing of 

pineapple skin bokashi significantly affected changes in pH, C organic, P available, N total, BD, and 

soil pores. In this regard, soil organic matter was a resource that could provide nutrients, reduce 

compaction, provide oxygen in the soil, and affect plant growth (Table 1). 

Table 1 shows that the pineapple skin bokashi had a significantly different effect on soil pH. 

The highest pH value (4.58) was obtained at a dose of 60 g/polybag and was significantly different 

from other treatments. Furthermore, the pH value decreased when the pineapple skin bokashi was 

increased to above 70 g/polybag This means that increasing the number of organic amendments at a 

certain dose can cause an increase in soil acidity. This happens because organic amendments’ 

decomposition into the soil releases organic acids, which can affect soil acidity. For C organic, Table 

1 shows an increase with increasing doses of pineapple skin bokashi, where the highest value (4.91%) 



was achieved at a dose of 80 g/polybag. Adeleke et al. (2017)  explained that organic matter in the 

soil undergoes metabolic processes that can affect the C cycle, physical chemistry, and soil ecology. 

From Table 1, the P available has changed due to the treatment given.  

The highest P available  (0.40%) was obtained in the pineapple skin bokashi at a dose of 60 

g/polybag. In this regard, Zhang et al. (2021) stated organic acids can activate P bound in the soil, so 

that it can be available. N total also changed, due to the influence of cow dung compost and pineapple 

skin bokashi. As seen in Table 1, the highest N total (3.72%) was obtained at the treatment dose of 

80 g/polybag. The increase in N total occurred due to the addition of plant biomass (Wijanarko and 

Purwanto, 2017) . 

The physical properties of the soil also changed due to the treatment given. In Table 1, BD 

decreased when the dose of pineapple skin bokashi was increased, whereas the pore value of the soil 

increased with increasing doses of pineapple skin bokashi. The lowest BD value (1.02 g cm-3) was 

achieved in pineapple skin bokashi at a dose of 80 g/polybag. The highest soil pore value (10.17%) 

was achieved at the same dosage treatment. From these results, it means that there was an 

improvement in the BD and soil pores due to the combination treatment of the organic amendments 

given. In line with this, Yahya et al. (2012), in alluvial soils, an important problem that can cause 

obstacles to the development of plant roots is soil compaction due to BD high and low soil pores. 

According to, compost can improve the chemical and physical properties of the soil because it 

contains organic compounds. By adding compost, soil loosening occurs, and the pore space increases. 

Reinforced by Cincotta et al. (2019), organic matter applied to the soil is further decomposed to 

produce organic substances, which can affect soil aggregation. Furthermore, components of organic 

matter in the form of humic acids play an important role in establishing the stability of soil aggregates 

by binding soil particles with their active groups. This was the main trigger in improving the physical 

properties of the soil. 

Changes in the growth of shallot plants 

As a result of the improvement in soil properties, there was an influence on shallot growth. 

Table 2 shows a change in the growth parameters of shallots due to the influence of cow dung compost 

and pineapple skin bokashi. The highest plant height (29.78 cm) was obtained at a dose of 70 

g/polybag pineapple skin bokashi, not different from 80 g/polybag (27.89 cm).  

Table 2 shows that the highest was obtained at a dose of 60 g/polybag, resulted in 32.56 

strands, and decreased when the pineapple skin bokashi was increased. From the results of these 

observations, the growth of shallot plants occurred due to adding organic amendments to the soil. In 

line with this, it suggested that continuous manure application can maintain soil organic matter, 

affecting plant growth and yield. Organic matter is an indicator of soil quality; the higher the soil's 



organic carbon content, the higher the ability of the soil to hold nitrogen, which will affect plant 

growth. 

Table 2 shows that the highest value for each parameter, namely the number of tubers (6.78 

tubers), the fresh weight of the tubers (41.95 g), and the dry weight of the shallot bulb (31.62 g), were 

obtained at the pineapple skin bokashi at a dose of 60 g/polybag. One of the important reasons for 

this result is that organic amendments can produce humus substances, which improve soil properties, 

increasing the growth of shallots. This was supported by those who that humic acid added to the soil 

can improve the physical and chemical properties of the soil. Humic acid can increase plants’ growth 

and fresh and dry biomass.  

Table 2 explains that a decreasing in the shallot growth value when the pineapple skin bokashi 

dose was higher. This means the doses that are too high could inhibit shallot growth. This 

phenomenon indicated that the growth of shallots required a balance of various physical and chemical 

soil properties. Organic fixers affected the improvement of soil quality and increased plant growth. It 

has been found that compost could improve acid soil properties. Furthermore, N-rich compost can 

improve soil quality, including CEC and pH. The improvement in soil properties, in turn, will have a 

good effect on shallot growth. 

CONCLUSION 

From the results of this study, it can be concluded that the use of organic amendments of 

pineapple skin bokashi affects improving alluvial soil properties, which can reduce BD and increase 

soil pores, pH, organic C, P available, and N total of soil. Furthermore, there was an increase in the 

growth of shallot plants as a result of the treatment given. The research findings show that the best 

growth of shallots is achieved at the dose of 60 g/polybag pineapple skin bokashi. Furthermore, it can 

be recommended that further research be carried out on the effect of the combination of cow dung 

compost and other organic and inorganic amendments. 
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Table 1. The effect of pineapple skin bokashi treatment on the improvement of soil properties. 

 Figures followed by the same letter in the same column are not different based on the LSD test at the P=0.05 

level of significance. 

  

  Table 2. The effect of pineapple skin bokashi treatment on the growth of shallots. 

Figures followed by the same letter in the same column are not different based on the LSD test at the P=0.05 

level of significance. 

Pineapple skin 

bokashi treatment 

(g/polybag) 

H2O pH  

C 

organic 

(%) 

P 

available 

(%) 

N total 

(%) 

Bulk 

density 

(g cm-3) 

Soil 

porosity 

(%) 

10 4.06 a 4.16 a 0.31 a 3.44 a 1.24 e 5.54 a 

20 4.08 a 4.52 b 0.35 b 3.51 b 1.23 de 6.15 b 

30 4.18 bc 4.78 b 0.37 b 3.52 b 1.20 c 6.22 b 

40 4.39 bc 4.79 b 0.38 b 3.56 b 1.19 c 9.73 cd 

50 4.48 b 4.80 b 0.38 b 3.57 b 1.19 c 9.75 d 

60 4.58 c 4.83 bc 0.40 c 3.60 b 1.16 b    9.74 d 

70 4.47 bc 4.85 bc 0.39 bc 3.68 bc 1.03 a 9.75 d 

80 4.36 bc 4.91 c 0.37 b 3.72 c 1.02 a 10.17 e 

Value of LSD 5% 0.24 0.34 0.03 0.06 0.12 0.41 

Bokashi treatment 

pineapple skin 

Plant height 

(cm) 

Leave 

numbers 

(strands) 

Tuber 

numbers 

(tubers) 

Root fresh 

weight (g) 

Tuber dry 

weight (g) 

10 23.33 a 21.56 a  4.78 a 32.87 a 25.83 a 

20 24.11 ab 24.22 ab 5.33 b 33.33 a 25.85 a 

30 25.67 b 25.00 b 5.59 bc 33.58 b 25.98 b 

40 26.37 bc 26.67 c 5.67 c 35.34 cde 26.52 c 

50 26.44 c 26.56 c 5.44 b 38.69 d 26.57 c 

60 26.56 c 32.56 d 6.78 d 41.95 e 31.62 e 

70 29.78 e 31.67 d 5.33 b 38.69 d 30.02 de 

80 27.89 de 31.56 d 6.78 d 34.30 b 27.30 d 

Value of LSD 5% 2.24 3.34 0.54 0.69 0.14 
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ABSTRACT

Shallot (Allium ascalonicum L.) is one of the horticultural crops that has high
economic value, along with the increase in demand for this commodity. Alluvial is a type
of soil with the potential for agricultural development, among others, and can be used to
cultivate shallots. However, this soil has physical and chemical constraints that can
inhibit plant growth, so it requires soil amendment treatment to improve it. This study
aimed at determining the effect of a combination of cow dung compost and pineapple
skin bokashi on the improvement of alluvial soil properties and the growth of shallot
plants. The research used polybags and was carried out in the laboratory and greenhouse
of the Faculty of Agriculture, Panca Bhakti University, Pontianak, West Kalimantan,
Indonesia, lasting 60 days from February-April 2022. The study used a completely
randomized design (CRD) with three replications. Each polybag was filled with 8 kg of
soil and added the cow dung compost of 80 g. Then, the treatment of bokashi pineapple
skin consisted of eight levels: 10, 20, 30, 40, 50, 60, 70 and 80 g/polybag. Each replication
consisted of three plant samples so that the plant numbers were 72 units. The research
results showed that the use of organic amendments of pineapple skin bokashi affected
improving alluvial soil properties, which could reduce BD and increase soil pores, pH,
organic C, P available and N total of soil. Furthermore, there was an increase in the
growth of shallot plants as a result of the treatment given. The research findings showed
that the best growth of shallots was achieved at the dose of 60 g/polybag pineapple skin
bokashi. Furthermore, it can be recommended that further research be carried out on
the effect of the combination of cow dung. compost and other organic and inorganic
amendments.

Key words: Alluvial, bulk density, nitrogen, phosphate, pineapple skin, shallot
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INTRODUCTION

Shallot (Allium ascalonicum L.) is a
horticultural commodity with many benefits.
Shallots have a high demand as a commodity
with strategic and economic value. One type
of soil that has the potential for shallot
development is alluvial. Dwevedi et al. (2017)
said that these soils have a wide variety of
properties, and most of them are formed along
streams. Alluvial soil properties depend highly
on the parent material in which this soil is
formed. Boettinger (2004) stated that this soil
has soil physical and chemical constraints that
can inhibit plant growth. Alluvial soil contains
a lot of sand and clay and does not contain many
elements of nutrition. The characteristics of

alluvial soil are grey in colour with a slightly
loose structure and sensitive to erosion.
According to Ayu et al. (2021), fertility levels
are moderate to high depending on the parent
and climate. In Indonesia, alluvial soil is land
widely used for seasonal to annual food crops.

In alluvial soils used for intensive
agricultural activities, one of the important
obstacles is the decreasing soil organic matter
content. This happens because intensive
tillage can increase the rate of decomposition.
On the other hand, the continuous transport
of crops can also result in reduced soil organic
matter. Soil organic matter is a determinant
of soil health and productivity, is central to
many soil functions and ecosystem services,
and is important for the soil’s physical,



chemical and biological health. Organic matter
plays a role in soil granulation, as it can be a
glue that holds soil minerals together.

To overcome the problem of alluvial
soils, we need organic fixers, which are
important in increasing soil organic matter
content, improving air conditioning, physical,
chemical and biological properties, and
maintaining sustainable soil quality and
health (Voltr et al., 2021).  One of the organic
fixers is cow dung compost. Using cow manure
compost can increase soil physical activity and
plant productivity (Alwaneen, 2020). Cow dung
and fly ash–bottom ash (FABA) compost can
increase organic C, P available and N total in
sandy soil (Faoziah et al., 2022). Applying cow
manure and poultry compost increases plant
biomass and improves heavy metal content in
irrigated soil contaminated with wastewater
(Haroon et al., 2020). Cow dung compost has
high fiber content (Amandeep et al., 2021;
Nguyen and Tran, 2022), such as cellulose,
confirmed by the measurement results of the
parameter C/N ratio, which was quite high >
40. Besides that, it contains macronutrients
such as N, P and K, as also other essential
micronutrients. The application of cow dung
compost can reduce soil salinity and pH (Li et
al., 2022), increase the diversity of soil
bacteria and e ffectively regulate  the
community structure of soil bacteria  (Zhang
et al., 2019). In addition, it can improve soil
microorganisms’ activity and soil fertility (Das
et al., 2017). With an increase in soil organic
matter originating from the application of cow
dung compost, it will support the life of
microorganisms in the soil. It can play a role
in converting organic matter into humus or
certain compounds, which in turn can improve
soil’s physical properties (soil structure).

As an organic amendment, cow dung
compost can be used as essential fertilizer,
which can improve soil fertility and change
various factors in the soil, thereby ensuring soil
fertility. Suntoro et al. (2018) proved that the
application of livestock manure compost
significantly affects the increase in plant
height, leaf area index, root weight, shoot
weight and N total in the soil. Anwar et al. (2017)
found that the use of livestock manure compost
can increase the biomass, N and P content in
spinach plants. Thus, using cow dung compost
can improve alluvial soil properties and
increase the growth of cultivated plants.

Apart from cow dung, the amendment
that can be used as a material that can
improve alluvial soil properties is organic
waste from crops. Harvested organic waste,
including composted pineapple skin has the
potential to produce healthy food (Tibu et al.,
2019). Pineapple skin bokashi can be used as
liquid organic fertilizer (LOF) to increase
organic matter content and improve soil
properties (Cristina et al., 2022). Using liquid
organic fertilizer from pineapple skin bokashi
can improve soil pH and increase plant growth
(Suryani et al., 2022), and availability of N, P
and K (Hindersah et al., 2018). Pineapple skin
bokashi can be used as a source of nutrients
in a vermicompost system (Zziwa et al., 2021),
containing sufficient nutrients to improve soil
properties and increase crop yields (Alasa et
al., 2021). With the excellent role of cow dung
compost and pineapple skin bokashi, if applied
to the soil together, it can improve soil
properties and shallot growth.

The description above illustrates that
the improvement of alluvial soil properties can
be made through organic amendments. So far,
there have been many studies on cow dung
compost and pineapple skin bokashi, each
individually, on plant growth. However,
research on using these two ingredients
together is still rare. For this reason, this study
aimed at determining the e ffect of a
combination of cow dung compost and pineapple
skin bokashi on the improvement of alluvial
soil properties and the growth of shallot plants.

MATERIALS  AND  METHODS

Study Site

The research was carried out in the
laboratory and greenhouse of the Faculty of
Agriculture, Panca Bhakti University,
Pontianak, West Kalimantan Province,
Indonesia. The time for implementation starts
in February-April 2022. The altitude of the
place where the research was carried out was
1 m above sea level, with an average
temperature and humidity of 27.6oC and
82.8% , respectively. The location of the
research was in the position of latitude 2º05'
LU–3º 05' S and longitude 108º30'-144º10' E.

Experimental Design

The research used polybags and was
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carried out in the laboratory and greenhouse
of the Faculty of Agriculture, Panca Bhakti
University, Pontianak, West Kalimantan,
Indonesia, lasting 60 days from February-April
2022. The study used a completely randomized
design (CRD) with three replications. Each
polybag was filled with 8 kg of soil and added
the cow dung compost of 80 g. Then, the
treatment of bokashi pineapple skin consisted
of eight levels: 10, 20, 30, 40, 50, 60, 70 and 80
g/polybag. Each replication consisted of three
plant samples so that the plant numbers were
72 units.

Research Implementation

Alluvial soil was taken around the
farmer’s land in Sungai Itik Village, Sungai
Kakap District, Kubu Raya Regency, West
Kalimantan Province, Indonesia. The location
was an agricultural area designated as an
integrated farming area development. The soil
was taken compositely at a depth of 20 cm.
Next, the soil was cleaned, mixed and air-dried,
then put in an 8 kg/polybag.

Pineapple skin bokashi was taken
pineapple skin waste from markets where
pineapples were sold. Then chopped 1-2 cm in
size, mixed with cow dung, husk and rice bran,
and added effective microorganism-4 (EM4) and
granulated sugar. The mixture was stored in
a secure place. The lid where the fermentation
was opened every two days to control the
temperature. After 14 days, pineapple skin
bokashi can be used, with the characteristics
of being brownish-black and odorless.

Alluvial soil that had been put into 72
polybags was placed according to the research
design, then each polybag was added according
to the dose level. Dolomitic lime was added as
a soil amelioration agent and NPK Mutiara
fertilizer (16:16:16) as a basic fertilizer. The
shallot seeds were planted one week after the
application of cow dung compost and pineapple
skin bokashi treatment. Maintenance of
shallot plants was carried out until they reach
the age of 60 days. At the end of the study, the
growth and yield of shallots were observed, and
100 g of undisturbed soil samples were taken
to keep soil properties.

Observation Parameters

In this study, the observed parameters

consisted of the physical and chemical
properties of the soil, as well as the growth of
shallot plants. The physical properties of the
soil observed were bulk density (BD) and soil
pore size. BD was measured using the adjusted
clod method of Blake and Hartge (1986). Soil
pore measurements were carried out at soil
water content (v/v) with a matrix potential of
0 kPa. Furthermore, the chemical parameters
of the soil consisted of soil pH, C organic, N
total and P available. The pH observation was
carried out by making a soil solution with a
ratio of 1:2.5 (using deionized water), and then
measuring it with a pH meter (Jenway 3305).
C organic measurements were carried out
according to the wet oxidation method
described by Walkley and Black (1934).
Redemption N total content, using the Kjeldhal
method (Bremner and Mulvaney, 1982). For P-
available used Bray I.

Shallot plant growth was carried out at
the age of 60 days after planting. The growth
parameters observed were plant height (cm),
leaf numbers (strands), tuber numbers
(tubers), root fresh weight (g) and tuber dry
weight (g).

Statistical Analysis

Statistical analysis was carried out for
each observation parameter to determine the
effect of the combination dose of cow dung
compost and pineapple skin bokashi on the
physical and chemical properties of alluvial soil
and growth parameters of shallot plants. The
data were analyzed for analysis of variance
(ANOVA) at the P=0.05 level of significance.
Furthermore, there was a significant effect.
In that case, a least significant difference
(LSD) test at the P=0.05 level of significance
for determining the difference between the
mean treatment.

RESULTS  AND  DISCUSSION

Changes in Soil Properties

Treatment of organic amendments
gave effective changes in soil properties. The
processing of pineapple  skin bokashi
significantly affected changes in pH, C organic,
P available, N total, BD and soil pores. In this
regard, soil organic matter was a resource that
could provide nutrients, reduce compaction,
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provide oxygen in the soil and affect plant
growth (Table 1).

Table 1 shows that the pineapple skin
bokashi had a significantly different effect on
soil pH. The highest pH value (4.58) was
obtained at a dose of 60 g/polybag and was
significantly different from other treatments.
Furthermore, the pH value decreased when
the pineapple skin bokashi was increased to
above 70 g/polybag. This means that
increasing the number of organic
amendments at a certain dose can cause an
increase in soil acidity. This happens because
organic amendments’ decomposition into the
soil releases organic acids, which can affect
soil acidity. For C organic, Table 1 shows an
increase with increasing doses of pineapple
skin bokashi, where the highest value (4.91%)
was achieved at a dose of 80 g/polybag. Adeleke
et al. (2017)  explained that organic matter in
the soil underwent metabolic processes that
could affect the C cycle, physical chemistry and
soil ecology. From Table 1, the P available had
changed due to the treatment given.

The highest P available  (0.40%) was
obtained in the pineapple skin bokashi at a
dose of 60 g/polybag. In this regard, Zhang et
al. (2021) stated that organic acids could
activate P bound in the soil, so that it could be
available. N total also changed, due to the
influence of cow dung compost and pineapple
skin bokashi. As seen in Table 1, the highest
N total (3.72%) was obtained at the treatment
dose of 80 g/polybag. The increase in N total
occurred due to the addition of plant biomass
(Wijanarko and Purwanto, 2017).

The physical properties of the soil also
changed due to the treatment given. In Table
1, BD decreased when the dose of pineapple

skin bokashi was increased, whereas the pore
value of the soil increased with increasing
doses of pineapple skin bokashi. The lowest
BD value (1.02 g/cm3) was achieved in
pineapple skin bokashi at a dose of 80 g/
polybag. The highest soil pore value (10.17%)
was achieved at the same dosage treatment.
From these results, it means that there was
an improvement in the BD and soil pores due
to the combination treatment of the organic
amendments given. In line with this, Yahya
et al. (2012), in alluvial soils, an important
problem that can cause obstacles to the
development of plant roots is soil compaction
due to BD high and low soil pores. According to
Cahyono et al. (2020), compost can improve the
chemical and physical properties of the soil
because it contains organic compounds.
Widodo and Kusuma (2018) stated that soil
loosening occurs, and the pore space
increases. Reinforced by Cincotta et al. (2019),
organic matter applied to the soil was further
decomposed to produce organic substances,
which could affect soil  aggregation.
Furthermore, Zhang et al. (2019) explained that
components of organic matter in the form of
humic acids played an important role in
establishing the stability of soil aggregates by
binding soil particles with their active groups.
This was the main trigger in improving the
physical properties of the soil.

Changes in the Growth of Shallot Plants

As a result of the improvement in soil
properties, there was an influence on shallot
growth. Table 2 shows a change in the growth
parameters of shallots due to the influence of
cow dung compost and pineapple skin bokashi.

Table 1. The effect of pineapple skin bokashi treatment on the improvement of soil properties

Pineapple skin H2O pH C P N total Bulk Soil
bokashi treatment organic available (%) density porosity
(g/polybag) (%) (%) (g/cm3) (%)

10 4.06a 4.16a 0.31a 3.44a 1.24e 5.54a
20 4.08a 4.52b 0.35b 3.51b 1.23de 6.15b
30 4.18bc 4.78b 0.37b 3.52b 1.20c 6.22b
40 4.39bc 4.79b 0.38b 3.56b 1.19c 9.73cd
50 4.48b 4.80b 0.38b 3.57b 1.19c 9.75d
60 4.58c 4.83bc 0.40c 3.60b 1.16b    9.74d
70 4.47bc 4.85bc 0.39bc 3.68bc 1.03a 9.75d
80 4.36bc 4.91c 0.37b 3.72c 1.02a 10.17e
Value of LSD 0.24 0.34 0.03 0.06 0.12 0.41

Figures followed by the same letter in the same column are not different based on the LSD test at the P=0.05 level
of significance.
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The highest plant height (29.78 cm) was
obtained at a dose of 70 g/polybag pineapple
skin bokashi, not different from 80 g/polybag
(27.89 cm).

Table 2 shows that the highest was
obtained at a dose of 60 g/polybag, resulted in
32.56 strands, and decreased when the
pineapple skin bokashi was increased. From
the results of these observations, the growth
of shallot plants occurred due to adding organic
amendments to the soil. In line with this,
Dhillon et al. (2018) suggested that continuous
manure application could maintain soil organic
matter, affecting plant growth and yield.
Emphasized by Wibowo and Kasno (2021),
organic matter is an indicator of soil quality;
the higher the soil’s organic carbon content,
the higher the ability of the soil to hold
nitrogen, which will affect plant growth.

Table 2 shows that the highest value
for each parameter, namely, the number of
tubers (6.78 tubers), the fresh weight of the
tubers (41.95 g) and the dry weight of the shallot
bulb (31.62 g) were obtained at the pineapple
skin bokashi at a dose of 60 g/polybag. One of
the important reasons for this result is that
organic amendments can produce humus
substances, which improve soil properties,
increasing the growth of shallots. This was
supported by Dergam and Abdulrazzak (2022)
showed that humic acid added to the soil could
improve the physical and chemical properties
of the soil. Humic acid can increase plants’
growth and fresh and dry biomass.

Table 2 explains that a decrease in the
shallot growth value when the pineapple skin
bokashi dose was higher. This means the
doses that are too high could inhibit shallot
growth. This phenomenon indicated that the

growth of shallots required a balance of various
physical and chemical soil properties. Organic
fixers affected the improvement of soil quality
and increased plant growth. Cahyono et al.
(2020) found that compost could improve acid
soil properties. Furthermore, Frimpong et al.
(2021) stated that compost can improve soil
quality, including CEC and pH. The
improvement in soil properties, in turn, will
have a good effect on shallot growth.

CONCLUSION

From the results of this study, it can
be concluded that the use of organic
amendments of pineapple skin bokashi affects
improving alluvial soil properties, which can
reduce BD and increase soil pores, pH, organic
C, P available and N total of soil. Furthermore,
there was an increase in the growth of shallot
plants as a result of the treatment given. The
research findings showed that the best growth
of shallots was achieved at the dose of 60 g/
polybag pineapple skin bokashi. Furthermore,
it can be recommended that further research
be carried out on the effect of the combination
of cow dung compost and other organic and
inorganic amendments.
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Table 2. The effect of pineapple skin bokashi treatment on the growth of shallots

Bokashi treatment Plant height Leave Tuber Root fresh Tuber dry
pineapple skin (cm) numbers numbers weight weight

(strands) (tubers) (g) (g)

10 23.33a 21.56a 4.78a 32.87a 25.83a
20 24.11ab 24.22ab 5.33b 33.33a 25.85a
30 25.67b 25.00b 5.59bc 33.58b 25.98b
40 26.37bc 26.67c 5.67c 35.34cde 26.52c
50 26.44c 26.56c 5.44b 38.69d 26.57c
60 26.56c 32.56d 6.78d 41.95e 31.62e
70 29.78e 31.67d 5.33b 38.69d 30.02de
80 27.89de 31.56d 6.78d 34.30b 27.30d
Value of LSD 2.24 3.34 0.54 0.69 0.14

Figures followed by the same letter in the same column are not different based on the LSD test at the P=0.05 level
of significance.
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