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Abstract 

The experiment was carried out in the experimental garden or practice field belonging to 

the Lembang Development Agricultural Vocational School, West Bandung Regency which 

is at an altitude of 1100 m above sea level (ASL) with the Andisol soil order and is planned 

to be carried out from September to October 2022. The experimental method used was an 

experiment using a randomized block design (RBD) with a factorial pattern consisting of 

two treatment factors, namely the dose of humic acid including 4 (four) factor levels, 

namely a0 = 0, a1 = 3 kg ha-1, a2 = 6 kg ha-1, a3 = 9 kg ha-1 , a4 = 12 kg ha-1 and the 

dose of vermicompost organic fertilizer includes 4 (four) factor levels, namely k1=0 , k2 = 

12.79 tons ha-1, which was repeated three times. Each treatment was placed in each 

repetition randomly (random). Each replicate was placed in plots (10 plots) with the same 

size of 1m x 2m spacing of 25 cm x 25 cm, and a population of 32 plants per plot. There 

was an interaction between the dose of humic acid and vermicompost fertilizer on the 

height of Japanese spinach plants aged 15 DAP and there was an optimum dose between 

the dose of humic acid and vermicompost fertilizer on the height of Japanese spinach 

plants, namely 6 kg. ha-1 and 12.79 tons.ha-1. 
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Abstract 

Percobaan dilaksanakan di kebun percobaan atau lahan praktik milik SMKN Pertanian 

Pembangunan Lembang Kabupaten Bandung Barat yang berada pada ketinggian tempat 

1100 m di atas permukaan laut (dpl) dengan ordo tanah Andisol dan direncanakan akan 

dilaksanakan pada bulan September sampai dengan Oktober 2022. Metode percobaan yang 

digunakan adalah eksperimen menggunakan rancangan percobaan Rancangan Acak 

Kelompok (RAK) pola faktorial terdiri atas dua faktor perlakuan yaitu dosis asam humat 

meliputi 4 (empat) taraf factor, yaitu a0 = 0, a1 = 3 kg ha
-1

, a2 = 6 kg ha
-1

, a3 = 9 kg ha
-1 

, a4 = 

12 kg ha
-1 

dan dosis pupuk organik kascing meliputi 4 (empat) taraf faktor yaitu k1=0, k2 = 

12.79 ton ha
-1

, yang diulang tiga kali.  Tiap perlakuan ditempatkan pada tiap ulangan 

secara acak (random).  Setiap ulangan ditempatkan dalam petakan (10 petak) dengan 

ukuran yang sama 1m x 2m jarak tanam 25 cm x 25 cm, dan populasi 32 tanaman per 

petak. Terjadi interaksi antara dosis asam humat dan pupuk kascing terhadap tinggi 

tanaman bayam Jepang umur 15 HST dan Terdapat dosis optimum antara dosis asam 

humat dan pupuk kascing terhadap tinggi tanaman bayam Jepang, yaitu 6 kg.ha
-1

 dan 12,79 

ton.ha
-1

. 
 

Key words: Asam Humat, Bayam Jepang, Kascing.. 
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1. Introduction 

Japanese spinach or often called horenso (Spinancia oleraceae L.), is an annual plant 

originating from Japan that has entered Indonesia. Japanese spinach has high economic 

value and is widely cultivated in West Java. Japanese spinach is widely planted in highland 

land areas, such as in the Lembang, Ciwidey, Cikajang, Pangalengan and Cipanas areas of 

West Java as highland vegetable centers. The planting area continues to increase so that the 

yield also increases in line with the increasing demand for Japanese spinach leaf 

vegetables. 

Japanese spinach plants grow well in various types of fertile soil with a loose 

consistency ranging from sand textured soil, clayey clay to clayey soil in mountainous 

areas as remnants of volcanic eruptions. Efforts made to increase soil fertility have been 

widely reported. Adding organic matter to the soil will help increase soil fertility and 

productivity, thereby increasing plant productivity. This effort was carried out in an effort 

to intensify land use in addition to land reclamation and rehabilitation efforts. Providing 

organic materials can include the application of humic acid and organic worm castings 

(vermicompost) fertilizer. Humic acid (humus) is a compound derived from the remains of 

animals and plants that have undergone reformation by organisms in the soil layer. Humic 

acid is dark in color (blackish brown) and has a loose texture (Pettit, 2018). 

Japanese spinach is a vegetable plant that requires fertile, loose soil and contains 

lots of organic material, therefore, apart from inorganic fertilizer, input of organic fertilizer 

is very necessary to increase the yield of Japanese spinach. Organic fertilizers that are 

starting to be widely used in Japanese spinach plantings are humic acid and vermicast 

fertilizer, so that apart from being useful for improving the physical and chemical 

properties of the soil, it also enriches the soil with effective microorganisms which are 

expected to support friendly sustainable agriculture. environment. 

Increasing the production of Japanese spinach vegetables can be done by providing 

organic fertilizer. The use of organic fertilizer aims to add soil nutrients to improve soil 

properties, both physical, chemical and biological, which are important for plant growth 

(Pranata et al., 2017). One of the uses of organic fertilizer is the use of vermicompost. 

Vermicompost is an organic fertilizer that comes from earthworm droppings or feces. 

Applying vermicompost to soil can improve soil properties such as improving structure, 

porosity, permeability, increasing the ability to hold water. Based on the results of 

laboratory analysis, the resulting vermicompost has a C/N ratio value that can still be said 

to meet the minimum quality standards for solid organic fertilizer. Vermicomposting is an 

alternative for reducing the C/N ratio so that it approaches the C/N ratio of soil so that it 

can be used as fertilizer that can be absorbed by plants (Sitompul, Wardhana, & Sutrisno, 

2017). 

 

2. Materials and Methods 

The research method used is a field experiment (experiment design) which is verification 

in nature with an experimental approach in experimental fields. The experiment was 

carried out in the experimental garden or practice land belonging to the Lembang 

Agricultural Development Vocational School, West Bandung Regency, which is at an 
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altitude of 1100 m above sea level (asl) with Andisol soil order and is planned to be carried 

out from September to October 2022. 

The materials to be used include Japanese spinach seeds originating from PT. East 

West West Java "Cap Panah Merah", humic acid (solid form) produced by PT STEFES 

Indonesia and worm castings produced by "Bokasi Mandiri Sejahtera Baleendah-Bandung 

West Java" Tools used include a hoe, 10 L capacity electric knapsack sprayer, bucket , 

with measuring tools such as digital scales with a capacity of 1 kg, oven, measuring cup, 

meter, "ATAGO" refractometer, laptop, and treatment sign, as well as stationery. 

The experimental approach uses a Randomized Group Design (RAK) factorial 

pattern consisting of two treatment factors, namely humic acid dose including 4 (four) 

factor levels, namely a0 = 0, a1 = 3 kg ha-1, a2 = 6 kg ha-1 , a3 = 9 kg ha-1 , a4 = 12 kg 

ha-1 and the dose of vermicompost organic fertilizer includes 4 (four) factor levels, namely 

k1 = 0, k2 = 12.79 tons ha-1, which is repeated three times. Each treatment is assigned to 

each replication randomly (randomly). Each replication was placed in plots (10 plots) with 

the same size of 1m x 2m, plant spacing of 25 cm x 25 cm, and a population of 32 plants 

per plot. The plot goes North – South. 

Table 1. Combination Treatment Doses of Humic Acid and Vermicompost Fertilizer 

Humic Acid Vermicompost Fertilizer 

k1 k2 

ao k1a1 k2a1 

a1 k1a1 k2a1 

a2 k1a2 k2a2 

a3 k1a3 k2a3 

a4 k1a4 k1a4 

Table 2. Operationalization of Independent Variables and Dependent Variables 

Variable Type Sub Variable Variable Indicator 

Variable 

Free (Treatment) 

Aam Humic Dosage (a) 

a0 = Humic acid 0 kg ha-1 

a1 = Humic acid 3 kg ha-1 

a2 = Humic acid 6 kg ha-1 

a3 = Humic acid 9 kg ha-1
 

a4 = Humic acid 15 kg ha-1
 

 

Vermicompost Fertilizer 

Dosage (k) 

k1 = Vermicompost 0.0 ton ha-1 

k2 = Vermicompost 12.97 tons ha-1 

Variable 

Bound (Response) 

Plant Growth 

 

1. Plant height 

2. Number of plant leaves 

 

Crop yield 

1. Plant wet weight (Gross Weight) 

2. Plant dry weight (Net Weight) 

3. Root loss ratio 

4. Fresh weight of plants per plot 

5. Total Dissolved Solids (PTT) sugar 

content 

 

Description: Application of humic acid when plants are -7 dap, 0 dap and 7 dap 
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Table 4. Types of Randomized Group Design with Factorial Pattern 

Variety Source DB JK KT Fh F.05 

Deuteronomy (r) 

Treatment (t) 

Humic Acid (a) 

Vermicompost Fertilizer 

(c) 

Interaction (pc) 

Error (g) 

2 

(9) 

4 

4 

9 

18 

ΣXi..2 /t – X…2/rt 

ΣX.jh2 /r - X…2/rt 

ΣX.j.2/cr - X…2/rt 

ΣX..h2 /ar-X…2/rt 

JKT – JKa – JKc 

JKTot – JKr – JKt 

JKr/2 

JKt/11 

JKa/3 

JKc/2 

JKac/ 

JKg/22 

KTr/KTg 

KTt/KTg 

KTa/KTg 

KTc/KTg 

KTac/KTg 

- 

4.26 

1.96 

2.76 

2.76 

2.08 

Total (T) 29 ΣXijh2 – X…2/rt - -  

Information: DB = degrees of freedom, JK = sum of squares, KT = middle square, Fh = calculated F, 

F0.05 = table value of F at the 5% level 

 

3. Results and Discussion 

Plant Height 

The results of the variance analysis showed that there was an interaction at plant 

height at 15 HST. 

Table 5. Effect of Humic Acid Dosage and Vermicompost Fertilizer on Plant Height at 15 DAP 

Humic Acid Dosage 

Vermicompost Dosage 

k1 

(Vermicompost 0 kg.ha-

1) 

k2 

(Vermicompost 12.79 

kg.ha-1) 

a0 (Humic Acid 0 kg.ha-1) 7.13 ab 7.90 a 

 

A 

 

A 

 a1 (Humic Acid 3 kg.ha-1) 8.98 c 7.94 a 

 

A 

 

A 

 a2 (Humic Acid 6 kg.ha-1) 7.91 a B C 9.58 b 

 

A 

 

B 

 a3 (Humic Acid 9 kg.ha-1) 6.68 a 8.49 ab 

 

A 

 

B 

 a4 (Humic Acid 12 kg.ha-1) 8.28 BC 9.04 ab 

 

A 

 

A 

 Note: The treatment average numbers followed by the same lowercase letters (column direction) and 

capital letters (row direction) are not significantly different according to Duncan's Multiple Range test 

at the 5% significance level. 

 

From Table 5 it can be seen that at factor levels a0, a1 and a4 there is no difference 

in the height of Japanese spinach plants, but in a2 and a3 the use of vermicompost fertilizer 

(k2) produces plant heights that are higher and significantly different compared to those 

without vermicompost (k1). 

 

Number of Leaves 

The results of the analysis of variance showed that there was no interaction 

between humic acid and vermicompost fertilizer. 
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Table 6. Effect of Humic Acid Concentration and Vermicompost Fertilizer on Number of Leaves 

Age 15 DAP, 20 DAP, 25 DAP, and 30 DAP 

Treatment Number of Leaves (Strands) 

  

15 HST 

 

20 HST 

 

25 HST 

 

30 HST 

 Factor Humic Acid 

        a0 (0 kg ha-1 ) 2.21 a 5.92 a 8.42 a 10.79 a 

a1 (3 kg ha-1 ) 3.00 ab 7.63 a 10.88 b 13.25 a 

a2 (6 kg ha-1) 2.83 ab 6.50 a 9.08 ab 11.71 a 

a3 (9 kg ha-1) 3.46 b 7.04 a 10.17 ab 13.08 a 

a4 (12 kg ha-1) 3.33 b 7.38 a 10.29 ab 13.08 a 

Factor Vermicompost 

        k1 (0.0 ton ha-1) 2.42 a 7.37 a 10,12 a 12.63 a 

k2 

(12.79 tons ha-

1) 3.52 b 6.42 a 9.42 a 12,13 a 

Note: The treatment average numbers followed by the same lowercase letters (column direction) and 

capital letters (row direction) are not significantly different according to Duncan's Multiple Range test at 

the five percent significance level. 

 

Based on Table 6, it can be seen that different doses of humic acid have an effect 

on the number of leaves aged 15 DAP and 25 DAT, while at 20 DAP and 30 DAT there is 

no effect. At the age of 15 DAT, treatment a0 was not significantly different from a1 and 

a2 but was significantly different from a3 and a4. Meanwhile, at 25 DAT, treatment a0 was 

significantly different from a1 but not significantly different from other treatments. 

 

Gross and Net Weight per Plant 

The results of the analysis of variance showed that there was no interaction and no 

significant effect on gross weight and net weight per plant. 
 

Table 7. Effect of Humic Acid Concentration and Vermicompost Fertilizer on 

Gross and Net Weight per Plant 

TREATMENT Weight per Plant (grams) 

  

Dirty 

 

Clean 

 Factor Humic Acid 

    a0 (0 kg ha-1 ) 103.79 a 98.63 A 

a1 (3 kg ha-1 ) 121.46 a 116.25 A 

a2 (6 kg ha-1) 99.21 a 93.71 A 

a3 (9 kg ha-1) 115.58 a 107.21 A 

a4 (12 kg ha-1) 104.71 a 99.46 A 

Factor Vermicompost 

    k1 (0.0 ton ha-1) 105.92 a 100.60 A 

k2 (12.79 tons ha-1) 111.98 a 105.50 A 

Note: The treatment average numbers followed by the same lowercase letters (column direction) and 

capital letters (row direction) are not significantly different according to Duncan's Multiple Range 

test at the five percent significance level. 

 

Total Dissolved Solids 

The results of the analysis of variance showed that there was no interaction and no 

significant effect on total dissolved solids. 
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Table 9. Effect of Humic Acid Concentration and Vermicompost Fertilizer on 

Total Dissolved Solids 
TREATMENT Total Dissolved Solids (PTT) 

Factor Humic Acid 

  a0 (0 kg ha-1 ) 4.50 a 

a1 (3 kg ha-1 ) 4.50 a 

a2 (6 kg ha-1) 6.28 a 

a3 (9 kg ha-1) 4.75 a 

a4 (12 kg ha-1) 4.95 a 

Factor Vermicompost 

  k1 (0.0 ton ha-1) 4.45 a 

k2 (12.79 tons ha-1) 5.54 a 

Note: The treatment average numbers followed by the same lowercase letters (column 

direction) and capital letters (row direction) are not significantly different according to 

Duncan's Multiple Range test at the five percent significance level. 

 

Planting Dry Weight and Root Loss Ratio 

The results of the analysis showed that there was no interaction between 

vermicompost fertilizer and Humic Acid on plant dry weight and root decay ratio. 

Table 10. Effect of Humic Acid Concentration and Vermicompost Fertilizer on 

Dry Weight and Root Loss Ratio 

TREATMENT BK Extinct 

 

BK 

Roots 

 

NPAs 

 

  

(grams) 

 

(grams) 

   Factor Humic Acid 

      a0 (0 kg ha-1 ) 8.27 a 0.49 a 13.35 a 

a1 (3 kg ha-1 ) 9,10 a 0.44 a 17,19 a 

a2 (6 kg ha-1) 8.75 a 0.43 a 12.65 a 

a3 (9 kg ha-1) 9.76 a 0.67 a 12.68 a 

a4 (12 kg ha-1) 8.42 a 0.43 a 13.94 a 

Factor Vermicompost 

      k1 (0.0 ton ha-1) 9.02 a 0.52 a 14.29 a 

k2 (12.79 tons ha-1) 8.69 a 0.46 a 13.64 a 

Note: The treatment average numbers followed by the same lowercase letters (column direction) and 

capital letters (row direction) are not significantly different according to Duncan's Multiple Range test 

at the five percent significance level. 

 

Gross Weight and Net Weight per Plot 

The results of the analysis showed that there was no interaction between 

vermicompost fertilizer and humic acid on gross weight and net weight per plot. 

Table 11. Effect of Humic Acid Dosage and Vermicompost Fertilizer on 

Gross and Net Weight per Plot 

TREATMENT Plant Weight per Plot (Kg) 

  

Dirty 

 

Clean 

 Factor Humic Acid 

    a0 (0 kg ha-1 ) 1.59 a 1.44 A 

a1 (3 kg ha-1 ) 2.28 b 1.94 ab 

a2 (6 kg ha-1) 1.92 ab 1.71 A 

a3 (9 kg ha-1) 2.34 b 2.25 b 

a4 (12 kg ha-1) 1.94 ab 1.73 a 
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Factor Vermicompost 

    k1 (0.0 ton ha-1) 1.84 a 1.68 a 

k2 (12.79 tons ha-1) 2.19 b 1.95 a 

Note: The average treatment numbers followed by the same letter in each column are not 

significantly different according to the Least Significant Difference test at the five percent 

significance level. 

 

Based on the data in Table 11, independently a humic acid dose of 3 kg.ha-1 was 

able to increase the gross weight and net weight of plants per plot. This is certainly more 

efficient than using a humic acid dose of 9 kg.ha-1. Meanwhile, 12.79 tons.ha-1 of 

vermicompost fertilizer was able to increase the gross weight of plants per plot compared 

to without the addition of vermicompost fertilizer. 

Gross and Net Weight per Hectare 

The results of the analysis showed that there was no interaction between 

vermicompost fertilizer and humic acid on gross weight and net weight per hectare. 

Table 12. Effect of Humic Acid Concentration and Vermicompost Fertilizer on 

Gross and Net Weight per Hectare 

TREATMENT Plant weight per hectare (tons/ha) 

  

Dirty 

 

Clean 

 Factor Humic Acid 

    a0 (0 kg ha-1 ) 3.97 

 

3.60 

 a1 (3 kg ha-1 ) 5.70 

 

4.85 

 a2 (6 kg ha-1) 4.80 

 

4.28 

 a3 (9 kg ha-1) 5.85 

 

5.62 

 a4 (12 kg ha-1) 4.84 

 

4.33 

 Factor Vermicompost 

    k1 (0.0 ton ha-1) 4.59 

 

4.20 

 k2 (12.79 tons ha-1) 5.47 

 

4.87 

 Note: The average treatment number followed by the same letter in each column is not 

significantly different according to the Least Significant Difference test at the five percent 

significance level. 

 

4. Conclusion 

Based on the results of the experiment and discussion, the following conclusions can be 

drawn: There was an interaction between the dose of humic acid and vermicompost 

fertilizer on the height of Japanese spinach plants aged 15 HST. There is an optimum dose 

between the dose of humic acid and vermicompost fertilizer for the height of Japanese 

spinach plants, namely 6 kg.ha-1 and 12.79 ton.ha-1. To get the optimal height of Japanese 

spinach plants, you can use a humic acid dose of 6 kg.ha-1 and vermicompost 12.79 

tons.ha-1. However, in independent conditions, it is recommended to use 3 kg.ha-1 of 

humic acid because it is quite effective and efficient. 
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