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ABSTRACT— “Petroganik” fertilizer is organic fertilizer derived from chicken and cow manure processed 

through a manufacturing process and has a high C-organic and macronutrient content. So, the research was 

conducted by testing the various doses of petroganik fertilizer on the growth and yield of batik spinach 

(Amaranthus tricolor L) in Alfisol soil, Sorong Regency. This research was conducted using a Randomized 

Block Design (RBD) with the treatment of 4 doses of Petroganik fertilizer and repeated 3 times so that there 

were 12 experimental plots. The dose of petroganik fertilizer used in this study consisted of P0= without 

giving petroganik fertilizer (control); P1= application of 1 kg/m2 of petroganik fertilizer beds; P2= application 

of 2 kg/m2 of petroganik fertilizer beds; and P3= application of petroganik fertilizer to 3 kg/m2 beds. Each 

experimental plot was taken with as many as 10 batik spinach plants to be used as sample plants. So, the total 

sample plants used were 120 plants. Based on the results of the study, it is known that the application of 

Petroganik fertilizer to the soil can increase the fertility status of Alfisol soil and petroganik fertilizer has a 

very significant effect on the growth and yield of batik spinach (Amaranthus tricolor L.) plants. The dose of 

petroganik fertilizer of 2 kg/m2 beds resulted in better plant height, leaf number, leaf area, stem diameter, and 

wet weight of batik spinach plants than the treatment at a dose of 3 kg/m2 beds and a dose of 1 kg/m2 beds. 
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1. INTRODUCTION 

Vegetables are one of the agricultural commodities whose demand in the market continues to increase because 

they are needed daily as a complement to vegetable food ingredients, so they have a relatively high commercial 

value. One of the leafy vegetable commodities consumed by the community is spinach as a source of vegetable 

protein and vitamins. The spinach has a complete nutritional content, namely protein, vitamin A, vitamin C, 

vitamin E, carbohydrates, minerals, fat, iron, magnesium, manganese, potassium, calcium, and flavonoid 

compounds [1]. The nutritional content of spinach plants per 100 grams [2], namely calories 51.0 KL, 

carbohydrates 5.4 grams, protein 4.6 grams, fat 0.5 grams, vitamin A 5800.0 SI, vitamins B1 0.1 mg, vitamin 

E 1.7 mg, vitamin C 26 mg, folate 150 mcg, calcium 368 mg, phosphorus 111.0 mg, and iron 2.2 mg. And the 

spinach has and can smooth bowel movements and is highly recommended for consumption by patients with 

colon cancer, diabetes mellitus, cholesterol, high blood pressure, and weight loss. The edible portion of 

spinach every 100 grams contains about 2.9 mg of iron [3]. 

 

Public awareness of the benefits and importance of consuming vegetables has caused the demand for spinach 

to continue to increase. [4], stated that Indonesia has feasibility in spinach cultivation when viewed from the 

climatological aspect, technical aspect, economic aspect, and social aspect. Spinach if maintained properly 
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and the growing conditions are met, can be obtained the production of 3.5-5 tons per hectare. Spinach 

production in Indonesia in 2017 was 162,263 tons from a land area of 40,608 Ha and in 2018 there was a 

decrease in production and a land area of 148,288 tons from a land area of 39,619 Ha. The level of 

consumption of spinach in Indonesia tends to increase, wherein in 2017 it was 5.281% per year, and in 2018 

it reached 6.027% per year [5]. 

 

The increase in the consumption of spinach in Indonesia forces farmers to increase productivity by using 

fertilizers. Until now, farmers still use inorganic fertilizers continuously and even excessively to increase soil 

fertility and productivity of spinach plants. The use of inorganic fertilizers in the long term can damage the 

soil ecosystem, resulting in degradation of soil fertility due to soil compaction, and increasing soil acidity 

which causes many soil microorganisms to die. The decrease in microorganisms in the soil causes a reduction 

in the supply of nutrients that can be absorbed by plants so that plants are not fertile and their production is 

reduced. The negative impact of the use of inorganic fertilizers on soil fertility can be replaced by the use of 

organic fertilizers, so that land productivity is well maintained. One type of fertilizer that can be used to 

increase the productivity of batik spinach (Amaranthus tricolor L.) and not hurt soil fertility and agricultural 

ecosystems, in general, is using organic. 

 

Petroganik fertilizer. Petroganik fertilizer is an organic fertilizer that is processed through manufacturing and 

has several advantages. One of the advantages of petroganik fertilizers is the high content of organic C and 

macronutrients. The raw material for petroganik fertilizer comes from chicken and cow manure, which are 

known to have the highest organic C content. The nutrient content in Petroganik fertilizers is 15% nitrogen in 

the form of NH3, 15% phosphorus in the form of P2O5, and 15% potassium in the form of K2O. Furthermore, 

according to the specifications of petroganik fertilizers are C-organic at least 15%, C/N ratio 1525, maximum 

water content 820%, pH 49, enriched with acid humic, PGR, micronutrients, free from weed seeds and 

pathogenic bacteria [6]. 

 

The advantages of petroganik fertilizers are loosening and fertilizing the soil, increasing storage capacity and 

water absorption, enriching soil macro and micronutrients, and being a buffer for nutrients in the soil so that 

fertilization becomes more efficient for all types of soil including Alfisol soil. The Alfisols are soils wherein 

the lower horizon there is an accumulation of clay, where the clay buried in the lower horizon comes from 

leaching and percolation movements of water from the horizon above [7]. However, with land use and high 

rainfall in Sorong Regency, the existing alfisol soils are currently lacking in nutrients. The current availability 

of nutrients in the soil has decreased as a result of continuous land use with the use of chemical fertilizers in 

the cultivation process, plus leaching and erosion by rainwater, not least in Alfisol soils. Alfisols are relatively 

young and still developing soils, still contain lots of nutrients, with high base saturation, Cation Exchange 

Capacity (CEC) and nutrient availability are quite high, but also found Alfisol soils that already have low 

nutrient content due to leaching by rainwater, continuous use or utilization of soil, and also due to the use of 

inorganic fertilizers in the cultivation process. 

 

Based on the nutrient content, advantages, and benefits of petroganik fertilizers, research was conducted by 

testing the dosage of petroganik fertilizers on the growth and yield of Batik Spinach (Amaranthus tricolor L.) 

on Alfisol soil, Sorong Regency. Therefore, soil fertility analysis is a way to assess nutrient status in the soil 

so that it helps in determining plant types and recommendations for appropriate fertilization [8]. 

 

2. MATERIALS AND METHODS 

This research was conducted in Majener Village, Salawati District, Sorong Regency, and analyzed soil 

samples in the Chemistry and Soil Fertility Laboratory, Department of Soil Science, Faculty of Agriculture, 
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Hasanuddin University, Makassar. This research took place from November 2021 to March 2022. 

 

The materials used in this study consisted of batik spinach seeds, Petroganik organic fertilizer, antracol 250 

WP insecticide, raffia rope plot board, and chemicals for laboratory analysis. The equipment used consisted 

of a hoe, a fork, a machete, a meter, a ruler, a caliper, transparent plastic, a digital camera, a sprayer, an 

analytical scale, a bucket, scissors, a cutter, and a watering plant as well as a set of laboratory equipment. 

 

This research was carried out using a Randomized Block Design (RBD) with 4 (four) doses of Petroganik 

fertilizer treatment and repeated 3 (three) times so that there were 12 experimental plots. The doses of 

petroganik fertilizer used in this study consisted of P0= without giving Petroganik fertilizer (control); P1= 

giving petroganik fertilizer 1 kg/m2 of beds; P2= giving petroganik fertilizer 2 kg/m2 of beds, and P3= giving 

petroganik fertilizer 3 kg/m2 of beds. Each experimental plot was taken with as many as 10 batik spinach 

plants to be used as sample plants. So, the total sample plants used were 120 plants. 

 

2.1 Research Implementation 

1) Land Preparation: The land to be used for planting the batik spinach plant is cleared of grass (weeds) using 

a roundup herbicide at a dose of 5 liters/ha; 2) Soil Cultivation: Soil processing is done by hoeing and then 

making a bed. The bed made is 1 x 1 meter with a bed height of 30 cm, and a trench depth of 30 cm. the width 

of the trench is 30 cm, and the distance between the trench and the plot is 50 cm The beds were made of 12 

beds on the number of treatments; 3) Analysis of initial soil samples (before planting): Alfisol soil samples 

which are planting media were taken for initial soil analysis which was approximately 1 kg and analyzed for 

chemical properties of the soil in the laboratory; 4) Seed preparation: The batik spinach seeds used were red 

spinach varieties BA 124. The seeds were soaked in water to select quality seeds. The seeds that float are 

discarded and what is taken for seedlings is the submerged seeds; 5) Fertilization: Fertilization using 

petroganik fertilizer was carried out 1 time, namely at the time after making the plant plot. The dose of 

petroganik fertilizer is based on the treatment by spreading it evenly over the surface of the plot and mixing 

it with the plotted soil by hoeing it slowly so that the fertilizer is evenly mixed. After applying fertilizer, it is 

left for 5 days and then planted; 6) Planting: Planting is done when the seedlings are 7 days old and have a 

height of 3 cm to 6 cm with planting time in the afternoon. This is so that plants can adapt to the environment 

so they do not experience stress due to direct sunlight; 7) Plant Maintenance: To get good growth and yield 

of batik spinach plants, maintenance is carried out including (a) Watering is done 2 times, namely in the 

morning and evening. Watering is done until the soil looks wet and adapted to climatic conditions, where if it 

rains then no watering is done. (b) Weeding is carried out on weeds or weeds that grow in the planting beds 

and their surroundings, this is done so that there is no competition for nutrients between weeds and batik 

spinach plants. Weeding time is adjusted to field conditions. (c) Control of pests and diseases is carried out 

by using pesticides if they are attacked by pests or plant diseases. And because there was a pest attack, the 

insecticide antracol 250 WP was given. 8) Harvesting: Harvesting is carried out after the batik spinach plant 

is buried 30 days after planting. How to harvest is done by pulling all parts of the plant. The batik spinach 

crop was harvested for all treatment beds at the same time. 9) Final soil sample analysis: Analysis of the final 

soil sample by taking the plot of the batik spinach plant that had been harvested first. Soil samples were taken 

for the four treatments with approximately 1 kg. 

 

2.2 Observation Variables 

1) Plant Height: Plant height measurements were carried out when the batik spinach plants were 14 DAP (days 

after planting), 21 DAP, and 28 DAP. Measurement of plant height was carried out from the base of the lowest 

stem to the tip of the highest plant by straightening the batik spinach plant. Measurements were made on 

sample plants that had been assigned to each treatment bed; 2) Number of Leaves: Observations on the number 
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of leaves of the batik spinach plant were carried out at the age of 14 DAP, 21 DAP, and 28 DAP. The number 

of leaves was calculated for each leaf of the batik spinach plant that had been completely opened; 3) Leaf 

Area: Leaf area measurements (cm) were carried out using millimeter paper made of 0.5 cm x 0.5 cm squares 

on transparent plastic. Each well is placed under a plastic bag and how many boxes are counted and the leaf 

area is estimated. Leaf area measurements were carried out after the batik spinach plant was 29 days after 

planting; 4) Plant Stem Diameter: Measurement of the stem diameter of the batik spinach plant was carried 

out when the plant was 29 days after planting (DAP) using a caliper. Measurements were made from the base 

of the stem as far as 5 cm from the ground; 4) Plant Wet Weight: The wet weight of the batik spinach plant 

was measured when the plant was 30 days after planting, namely after harvesting. All plants from each 

treatment of tested doses of organic petroganik fertilizer were washed with water, then dried, and then 

weighed. 

 

2.3 Data analysis 

The research data were analyzed using analysis of variance with the F test (ANOVA). The interpretation of 

the data was carried out by further testing using the Honestly Significant Difference (HSD) test at the 5% 

level to compare the effects between treatments. 

 

3. RESULTS 

1) Results of Soil Analysis before Planting and After Harvest 

 

Table 1. Data Analysis of Soil Samples Before Planting and After Harvest based on the criteria for 

assessing soil properties, the Soil Research Center (1995). 

Soil Properties 

Soil Properties Analysis Results 

 

Soil Sample 

Analyst Results 

Before Planting 

Results of Analysis of Soil Samples After Harvesting Each Treatment 

P0 

(control/non-

pertoganik) 

P1 

 (Petroganik 

1kg/m2 bed) 

P2  

(Petroganik 

2kg/m2 bed) 

P3  

(Petroganik 

3kg/m2 bed) 

Soil Texture Silty clay Silty clay Silty clay Silty clay Silty clay 

pH 

5,9 

(slightlys-

acidic) 

6,1 

(slightlys-acidic) 

6,35 

(slightlys-

acidic) 

6,41 

(slightlys-

acidic) 

6,51 

(slightlys-

acidic) 

C-organic (%) 
2,67 

(medium) 

1,98 

(low) 

6 

(very height) 

8 

(very height) 

12 

(very height) 

N (%) 
0,17 

(low) 

0,15 

(medium) 

0,41 

(medium) 

0,47 

(medium) 

0,50 

(medium) 

P2O5 

Olsen-(ppm) 

10,72 

(low) 

10,10 

(low) 

14,30 

(medium) 

16,10 

(height) 

16,32 

(height) 

K 

(cmol kg-1) 

0,30 

(medium) 

0,22 

(low) 

0,34 

(medium) 

0,38 

(medium) 

0,41 

(medium) 

Ca 

(cmol kg-1) 

5,30 

(medium) 

5,12 

(medium) 

6,25 

(medium) 

6,63 

(medium) 

6,89 

(medium) 

Mg 

(cmol kg-1) 

1,72 

(medium) 

1,31 

(medium) 

2,23 

(height) 

2,34 

(height) 

2,58 

(height) 

Na 

(cmol kg-1) 

0,24 

(low) 

0,1 

(low) 

0,53 

(medium) 

0,58 

(medium) 

0,78 

(medium) 

CEC 

(cmol kg-1) 

20,73 

(medium) 

18,7 

(medium) 

21,24 

(medium) 

21,31 

(medium) 

22,40 

(medium) 

Base Saturation 

(%) 

32 

(low) 

28 

(low) 

55 

(height) 

58 

(height) 

61 

(height) 

Source: Primary Data After Processing, 2022. 

 

Based on the data in table 1, the nutrient status of Alfisol soil before planting was still in the low to medium 
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category with loamy clay texture and slightly acidic pH. The results of the initial soil analysis presented in 

Table 1 show that the content of N (nitrogen), P (phosphorus), and K (potassium) which are macronutrients 

found in Alfisol soils are included in the low category and after harvest that increases, which means that the 

petroganik fertilizer can increase the macronutrient in the soil. Cow manure an important nutrient source for 

crop production is rich in N, P, and K content [9]. In the Table 1, we can see that the status of soil fertility 

after the application of P1 petroganik fertilizer (1 kg/m2 beds) is in the medium to high category the Soil 

Research Center (1995). Base saturation values on high soils reached 55% (P1), 58% (P2), and 61% (P3). 

This indicated that the nutrients in the soil increased with increasing KB in treatments P1 (1 kg/m2 beds), P2 

(2 kg/m2 beds); and P3 (3 kg/m2 beds). In addition, there was an increase in C-Organic which was only 2.67% 

before fertilization and after giving Petroganik fertilizer to the batik spinach plant, which showed an increase 

after harvest, which means that the batik spinach plant had utilized the nutrients available in the soil but after 

harvest, it still showed an increase in C-Organic. Organic amounted to 6% (P1), 8% (P2), and 12% (P3) of 

the soil nutrient availability before fertilization. The higher the C-Organic content in the soil, the soil can be 

said to have a high level of fertility. The C-Organic content of about 3-5% has a major influence on the 

biophysical properties of the soil, including as a granulator, namely to improve soil structure and increase 

CEC value [7]. 

 

The addition of CEC value will increase the ability of the soil to absorb nutrients and provide better nutrients 

than soils with low CEC. In addition, referring to Table 1, the available Ca content in the soil reached 6.25 

cmol kg-1 (P1), 6.63 cmol kg-1 (P2), and 6.89 cmol kg-1 (P3). included in the medium category, one of the 

functions of Ca can stimulate the formation of root hairs so that they can absorb the nutrients provided through 

fertilization to the maximum. However, the control (P0) showed a decrease in soil fertility status due to the 

use of nutrients by batik spinach plants and not being given Pertoganik fertilizer. The petroganik fertilizer has 

calcium (Ca) is an essential nutrient for plants, this element has two main functions in plant growth, namely 

regulating the osmotic pressure of cell sap and as a regulator of metabolism. plant. Calcium is essential for 

the growth of plant meristems, especially for the proper functioning of root tips [10]. Applying organic inputs 

can stimulate the microorganism activities in the soil, which play their roles in the decomposition process and 

mineralization of organic matters of the soil so that they can increase essential nutrients available in the soil. 

The importance of soil fertility analysis to assess the status of nutrients in the soil so that it helps in 

recommending the determination of plant types and recommendations for appropriate fertilization [11]. 

 

2) Variable Growth and Yield of Batik Spinach 

a) Plant Height 

 

Table 2. The Average Plant Height of Batik Spinach 

Fertilization Treatment 
Plant Height (cm) 

14 DAP 21 DAP 28 DAP 

P0 (kontrol) 4.9 a 8.2 d 17.9 d 

P1 (Petroganik 1 kg/m2 bed) 6.5 b 10.4 c 21.2 c 

P2 (Petroganik 2 kg/m2 bed) 8.4 a 15.8 a 31.0 a 

P3 (Petroganik 3 kg/m2 bed) 7.1 ab 13.5 b 27.1 b 

HSD 0,05 1.5 2.1 3.2 

Note: The numbers followed by the same letter in the same column show that they are not significantly 

different based on the 5% HSD test. 

 

Based on the data in Table 2, the highest average plant height in the P2 treatment (Petroganik 2 kg/m2 beds) 

was 31.0 cm with the results of the analysis of variance every week which showed that there was a significant 

difference in the P2 dose treatment (Petroganik 2 kg/m2 beds) with treatment P3 (Petroganik 3 kg/m2 beds) 
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and significantly different from treatments P1 (Petroganik 1 kg/m2 beds) and P0 (control). 

 

b) Number of Leaves 

 

Table 3. The Average Number of Batik Spinach Leaves 

Fertilization Treatment 
Number of leaves (strands) 

14 DAP 21 DAP 28 DAP 

P0 (kontrol) 2 b 3 c 5 d 

P1 (Petroganik 1 kg/m2 bed) 2 b 3 c 6 c 

P2 (Petroganik 2 kg/m2 bed) 3 a 5 a 8 a 

P3 (Petroganik 3 kg/m2 bed) 3 a 4 b 7 b 

HSD 0,05 0.7 0.9 0.8 

Note: The numbers followed by the same letter in the same column show that they are not significantly 

different based on the 5% HSD test. 

 

The data in Table 3 that showed the highest number of leaves in the P2 treatment (Petroganik 2 kg/m2 beds) 

was 8 strands with different test results at 28 DAP showing that there was a significant difference between the 

P2 dose treatment (Petroganik 2 kg/m2 beds) and P3 treatment (Petroganik 3 kg/m2 beds) and significantly 

different from the treatment P1 (Petroganik 1 kg/m2 beds) and P0 (control). 

 

c) Leaf Area 

 

Table 4. The Average Area of Batik Spinach Leaves 

Fertilization Treatment Leaf Area (cm) 

 29 DAP 

P0 (kontrol) 3.4 d 

P1 (Petroganik 1 kg/m2 bed) 4.0 c 
P2 (Petroganik 2 kg/m2 bed) 5.2 a 

P3 (Petroganik 3 kg/m2 bed) 4.6 b 

HSD 0,05 0.5 

Note: The numbers followed by the same letter in the same column show that they are not significantly 

different based on the 5% HSD test. 

 

In Table 4, the highest average leaf area in the P2 treatment (Petroganik 2 kg/m2 bed) was 5.2 cm with different 

test results on the analysis of variance showing that there was a significant difference between the P2 dose 

treatment (Petroganik 2 kg/m2 bed) and P3 (Petroganik 3 kg/m2 bed), P1 (Petroganik 1 kg/m2 bed) and P0 

(control) treatments. 

 

d) Plant Stem Diameter 

 

Table 5. The Average Stem Diameter of Batik Spinach. 

Fertilization Treatment Plant Stem Diameter (mm) 

 29 DAP 

P0 (kontrol) 2.8 d 

P1 (Petroganik 1 kg/m2 bed) 3.9 c 

P2 (Petroganik 2 kg/m2 bed) 5.5 a 

P3 (Petroganik 3 kg/m2 bed) 47 b 

HSD 0,05 0.7 

Note: The numbers followed by the same letter in the same column show that they are not significantly 

different based on the 5% HSD test. 
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The data from Table 5, the average stem diameter of spinach plants observed 29 days after planting showed 

the largest diameter in the P2 treatment (Petroganik 2 kg/m2 beds) which was 5.5 mm with the results of the 

analysis of variance showing that there was a significant difference in the P2 (Petroganik dose treatment 2 

kg/m2 beds) with P3 (Petroganik 3 kg/m2 beds), P1 (Petroganik 1 kg/m2 beds) and P0 (control) treatments. 

 

e) Plant Wet Weight 

 

Table 6. The Average Wet Weight of Batik Spinach Plants. 

Fertilization Treatment Plant Wet Weight (kg) 

 30 DAP 

P0 (kontrol) 0.5 d 

P1 (Petroganik 1 kg/m2 bed) 0.7 c 

P2 (Petroganik 2 kg/m2 bed) 1.3 a 

P3 (Petroganik 3 kg/m2 bed) 1.1 b 

HSD 0,05 0.2 

Note: The numbers followed by the same letter in the same column show that they are not significantly 

different based on the 5% HSD test. 

 

Table 6 shows, that the average wet weight of the heaviest batik spinach plant at 30 DAP observations was in 

the P2 treatment (Petroganik 2 kg/m2 bed) with a weight of 1.3 kg, with the results of the analysis of variance 

showing that there was a significant difference in the P2 (Petroganik dose treatment 2 kg/m2 bed) with 

treatment P3 (Petroganik 3 kg/m2 beds) and very significantly different from treatments P1 (Petroganik 1 

kg/m2 bed) and P0 (control). 

 

4. DISCUSSION 

The results of statistical analysis on the effect of fertilizing treatment with petroganik fertilizer doses on the 

growth and yield of batik spinach plants showed that petroganik fertilizer doses had a very significant effect 

(Tables 2, 3, 4, 5, and 6). The test results on the growth, development, and production of batik spinach plants 

showed significant differences from each treatment dose of petroganik fertilizer. Thus, it can be stated that if 

there is a difference in plant height, it will also produce a significant difference in the increase in the size and 

number of certain plant organs and plant yields. 

 

The highest average value of the effect of treatment dose of petroganik fertilizer on plant height, number of 

leaves, leaf area, stem diameter and wet weight of batik spinach plants was produced by treatment with a dose 

of 2 kg/m2 beds (P2), while the highest dose of fertilizer in this study is 3 kg/m2 of bed (P3). Thus, it can be 

stated that the higher the dose of petroganik fertilizer given to the batik spinach plant will have an unfavorable 

impact on plant growth, development and yield. This is presumably because the batik spinach plant has 

experienced nutrient saturation so that the root tissue of the batik spinach plant is unable to absorb nutrients 

optimally. That the decrease in plant height, number of leaves, leaf area index, stem diameter and wet weight 

of batik spinach plants was caused by the addition of fertilizers causing an increase in the available nutrients 

in the soil resulting in excess nutrients being absorbed by plants. This will disrupt the balance of nutrients 

absorbed by plants, because of the saturation of nutrients around the plant roots so that it will suppress plant 

growth [12]. Furthermore, the critical limit is the nutrient content in the soil where the production and quality 

of plants will decrease if these nutrients are added to the soil [13]. If the soil content is lower than the critical 

limit, the plant will respond highly to fertilizer application. On the other hand, if the nutrient content is higher 

than the critical limit, the plant will not respond to fertilizer application. 

 

The response of vegetative tissue growth of batik spinach to the treatment with a dose of 2 kg/m2 of petroganik 
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fertilizer in beds resulted in the highest average value for the observed variables of plant height, number of 

leaves, leaf area, and plant stem diameter, compared to the treatment with additional doses of fertilizer. 1 

kg/m2 beds (P1) and 3 k kg/m2 beds (P3). The increase in plant height, number of leaves, leaf area, and stem 

diameter of batik spinach plants at the petroganik dose treatment of 2 kg/m2 beds (P2), was due to the 

macronutrient content of 15% Nitrogen in the form of NH3, humic acid content, Growth regulators and 

micronutrients contained in petroganik fertilizers are available in a balanced state so that they can produce 

optimal growth and development of vegetative tissue of batik spinach plants. Giving a dose of petroganik 

fertilizer that is in accordance with the needs of the plant causes the cells in the plant organs to be encouraged 

or accelerated to immediately carry out cell division and enlargement, especially in the meristematic area, 

thereby accelerating the growth and development process of the batik spinach plant. Petroganik fertilizers are 

organic fertilizers, with nutrient content of 15% in the form of NH3, 15% phosphorus in the form of P2O5, and 

15% potassium in the form of K2O, enriched with humic acid, growth regulators, and other nutrients. micro, 

free of weed seeds and pathogenic bacteria, so petroganiks can improve soil physical fertility, such as soil 

density, so that the soil looks loose, which causes good air circulation and better soil drainage. In addition, 

organic fertilizers have chemical functions such as providing macronutrients (nitrogen, phosphorus, 

potassium, calcium, magnesium, and sulfur) and micronutrients such as zinc, copper, cobalt, manganese, and 

iron [6]. The availability of these elements can increase soil fertility due to overhaul by microorganisms into 

humus or soil nutrients [14]. Chemical fertility related to the supply of nutrients in the soil will increase and 

become more available. Furthermore, stated that fertilization with the right dose can maintain the balance of 

nutrients needed by plants so that it can affect the process of vertical growth and other plant organs [15]. 

 

The best wet weight of batik spinach was produced by treatment with a dose of 2 kg/m2 of petroganik fertilizer 

(P2) of 1.3 kg. Based on the results of the HSD 5% follow-up test, this dose treatment was significantly 

different from the dose of 3 kg/m2 raised petroganik fertilizer (P3) and significantly different from the dose 

of 1 kg/m2 of petroganik fertilizer (P1) and the control (without the dose of petroganik fertilizer). (P0) (Table 

6). This is because the content of macro and micro nutrients in petroganik fertilizers is available and can be 

optimally absorbed by batik spinach plants. Nutrients that are in optimum conditions in plant tissues will 

stimulate metabolic activities and cell formation thereby increasing absorption. nutrients, water, and minerals 

needed by plants, resulting in better plant growth and increased plant production. The nitrogen contained in 

organic fertilizers acts as a constituent of protein while phosphorus and calcium play a role in stimulating 

meristem tissue division and stimulates root growth and leaf development which consequently increases the 

absorption rate nutrients and water by plants to their optimum limits which will be used for cell division, 

elongation and differentiation [16]. The nutrients nitrogen, phosphorus, and potassium as well as micro 

nutrients contained in organic fertilizers will increase the photosynthetic activity of plants so as to increase 

the carbohydrates produced as food reserves. A balanced dose of organic fertilizer is given to plants, by itself 

can meet the needs of macro and micro nutrients that are available to be absorbed by plants. Potassium plays 

a role in the formation and transportation of carbohydrates to other plant parts and also activates enzymes 

important for photosynthetic reactions, runs quickly and the formation and transport of photosynthetic 

products can increase plant growth and yield. If the availability of nutrients in the soil is sufficient for plant 

nutrient needs, then the plant will grow optimally and experience an increase in the vegetative and generative 

phases. 

 

5. CONCLUSION 

Based on the results of the study it can be concluded that: 1) The application of Petroganik fertilizer to the 

soil can increase the fertility status of Alfisol soil; 2) Petroganik fertilizers have a very significant effect on 

the growth and yield of batik spinach (Amaranthus tricolor L.) plants; and 3) The dose of petroganik fertilizer 

of 2 kg/m2 beds resulted in higher plant height, number of leaves, leaf area, stem diameter, and wet weight of 
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batik spinach plants which were better than treatment at a dose of 3 kg/m2 beds and a dose of 1 kg/m2 beds. 
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