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Acid dry land generally has limiting factors of higher acidity and 

low nutrients  availibity, so that has low productivity. However, 

the appropriate inputs have productivity to  be better. Research 

on effectivness of granular organic fertilizers (GOF) to increase 

sweet corn  production has been carried out on dry land in Bogor 

Regency. The purpose research was to  determine the effect 

GOF of plant growth and enhancment production of sweet corns 

in acid  dry land. This study used a Completely Randomized 

Block Design with ten treatments and three  replications. The 

results showed that the application of GOF dose 200 kg/ha could 

increasing  soil pH. This improvement in soil chemical 

properties was followed by increased growth and  production of 

sweet corn. Besides increase the plant growth, GOF made more 

efficiency 25%  of anorganic fertilizer usage. The combination 

treatment of granular organomineral fertilizers  dose 600 kg/ha 

and NPK recommendation 75% fertilizers increase plant growth 

such as plant  height (124,52%), number of leaves (49%), and 

plant stem diameter (84,3%). The combination  treatment of 

granular organomineral fertilizers dose 200 – 400 kg/ha and 

NPK  recommendation 75% fertilizers increase sweet corn 

production such fresh cobs production  (345%) and dry corn 

stover (345%). RAE value is >100% in each GOF treatment, 

which is the  fertilizer effective to increase the sweet corn crops. 

The optimum yield of maize is 17,45 ton/ha  could be obtained 

with the application of granular organomineral fertilizers dose 

275 kg/ha.   

 

 

 

 

INTRODUCTION  

Dry land is land that can be used for crop cultivation and is never developed or waterlogged most 

of the time of the year. Dry land in Indonesia is converted into yards, dry fields/gardens/fields, 

grasslands, plantations, and uncultivated land. Dryland resource management is a way of managing the 

environment to get welfare for humans (Marwanto and Idjudin, 2008). Dry land has soil fertility and 

low organic matter content, high photorespiration resulting in relatively low biomass products. A dry 
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land is a suboptimal form of land because it has a diminishing area of land for plant cultivation that can 

be developed and has a low to acidic soil pH, so most of the dry land in Indonesia is acid dry land, one 

of which is in Bogor Regency, West Java. Heryani, 2014). Organic matter is generally given quite large 

because the nutrients in organic matter are relatively low. The addition of materials can be in the form 

of solid or organic fertilizers or return crop residues after harvest. West Java Province is known to be 

one of the centers of agricultural production in Indonesia. 

Agricultural land in West Java covers an area of 2,477,790 hectares of which 1,535,379 hectares 

(61.97%) are dry land. The dry land has great potential for agricultural production, including food crops, 

horticulture, plantations, and livestock. The Food Crops, Horticulture and Plantation Office of Bogor 

Regency stated that the area of land use in Bogor Regency in 2019 covered 93,118 hectares of rice fields 

and 129,753 hectares of non-rice fields including dry land. Sweet corn (Zea mays saccharate Sturt) has 

a sweet taste with a sugar content of 5-6% more than ordinary corn with a sugar content of 2-3%. 

Cultivation of sweet corn can increase income because the demand is quite high. Sweet corn has a short 

production life of 70-80 days so it is very profitable (Marvelia et al., 2006). Corn production in Bogor 

Regency in 2019 reached 1,260 tons and in 2020 experienced a large increase to 1,675 tons (BPS Bogor 

District, 2021). Corn plants in dry land require a high input of fertilizer to achieve optimum production. 

Most of the farmers still apply an intensive farming system using high doses of inorganic 

fertilizers. Organic fertilizers are generally needed as a complement to inorganic fertilizers. Based on 

the Ministry of Agriculture Number 01 of 2019 organic fertilizer is a fertilizer derived from dead plants, 

animal waste and/or animal parts and/or other organic waste that has gone through an engineering 

process, in solid or liquid form, can be enriched with mineral and/or microbial materials that useful for 

increasing the content of nutrients and organic matter, as well as improving the physical, chemical, and 

biological properties of the soil. In dry land, organic matter is very important because it can trigger the 

growth of microorganisms that function to break down and help the process of nutrient absorption in 

plants. One of the advantages of organic fertilizer is that it contains C-Organic as an energy source for 

soil microbes, contains more complete macronutrients even in small amounts, contains growth 

regulators, and improves soil physical properties. 

The results of the study indicate that to increase the productivity of acid dry land can be done with 

balanced fertilization, namely organic and inorganic fertilizers (Mulyani, et al., 2010). Balanced 

fertilization adheres to the concept of Liebig's Law where the main inhibiting factors that determine 

agricultural productivity must be corrected first (Balittanah, 2015). Balanced fertilization can be 

interpreted as complete fertilization (Urea, Sp-36/TSP, KCl) by taking into account the needs of micro 

nutrients. There are four principles of balanced fertilization, namely the right dose, the right time, the 

right method, and the right type/form. Plant productivity is highly dependent on the availability of 

nutrients, limited by the minimum availability of nutrients in the soil. The addition of nutrients that have 

less effect on the availability of other nutrients. If the main nutrient is lacking, the production will be 

lower. Nitrogen (N) nutrients are needed, P and K nutrients depend on their nutrient status (Balittanah, 

2015). The use of unbalanced fertilizers can cause productivity and yield quality to decrease (Yahya, 

2018). 

Granular organic soil improver based on chicken manure plus and cow manure plus has almost 

the same effectiveness as lime in increasing the growth and yield of mung bean plants, so these two 

ameliorant formulas can be recommended as a substitute for lime in acid dry land (Subiksa, 2019). This 

study aims to determine the effect of granulated organomineral fertilizers on the chemical properties of 

dry soil acid soils that are poor in N and the effectiveness of increasing sweet corn production in acid 

dry lands. Organomineral fertilizers are expected to improve land conditions without disturbing the 

nutrient balance and effectively increase sweet corn production in acid dry land. 
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METHODS  

The study was conducted in Bojong Village, Kemang District, Bogor Regency in October – 

December 2020. The study used a randomized block design with ten treatments (Table 1) and three 

replications using the sweet corn indicator plant hybrid variety Exotic Pertiwi. The control treatment 

was the treatment without the addition of fertilizer at all. NPK treatment was treatment with urea, SP-

36, and KCl fertilization according to the respective recommended doses (324 g/plot, 180 g/plot, and 

180 g/plot). GOF treatment is fertilizing with organic fertilizer at a dose of 360 g/plot, 720 g/plot, and 

1,080 g/plot or equivalent to 200 kg/ha, 400 kg/ha, and 600 kg/ha. GOF was applied to the second tillage 

the day before planting and stirred evenly. A single 50% NPK inorganic fertilizer was applied one week 

after planting and 50% was applied 30 days after planting by means of an array of 10 cm from the row 

of plants, leveled in the array and backfilled with soil to avoid evaporation or being washed away by 

rainwater. Watering is required in the critical phase if there is not enough rainfall, although rainfall in 

the area has an average of 3,000-3500 mm/year. Corn plants were harvested and the biomass was 75 

DAP and composite soil samples after harvest were analyzed to determine the chemical properties of 

the soil. 

 

Table 1. Treatments and fertilizer dosage 

No Treatments Fertilizer dosage (kg/ha) 

  GOF * Urea SP-36 KCL 

1 Control 0 0 0 0 

2 1 NPK 0 360 200 200 

3 0 NPK + 2 GOF 400 0 0 0 

4 1 NPK + 1 GOF 200 360 200 200 

5 1 NPK + 2 GOF 400 360 200 200 

6 1 NPK + 3 GOF 600 360 200 200 

7 ¾ NPK 0 270 150 150 

8 ¾ NPK + 1 GOF 200 270 150 150 

9 ¾ NPK + 2 GOF 400 270 150 150 

10 ¾ NPK + 3 GOF 600 270 150 150 

Information: *) Granule organic fertilizer 

 

Observations were made on the growth of plant height and number of leaves every two weeks 

four times until the plant was 8 WAP, and the stem diameter of the plant was once at the age of 8 WAP. 

Biomass harvest is done by harvesting stoves starting from approximately 30 cm from the soil surface 

and measuring the dry weight of biomass and cobs. The agronomic effectiveness of fertilizers is obtained 

from the Relative Agronomic Effectiveness (RAE) method with the following formula (Machay, et al., 

1984 in Wijaya, et al., 2015). 

 

𝑅𝐴𝐸 =  
𝑇𝑒𝑠𝑡𝑒𝑑 𝑓𝑒𝑟𝑡𝑖𝑙𝑖𝑧𝑒𝑟 𝑦𝑖𝑒𝑙𝑑 − 𝑐𝑜𝑛𝑡𝑟𝑜𝑙

𝑆𝑡𝑎𝑛𝑑𝑎𝑟𝑡 𝑓𝑒𝑟𝑡𝑖𝑖𝑙𝑧𝑒𝑟 𝑦𝑖𝑒𝑙𝑑 − 𝑐𝑜𝑛𝑡𝑟𝑜𝑙
 𝑥 100% 

 

Note: RAE value 100% means that the tested fertilizer is effective compared to treatment standard. 
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RESULTS AND DISCUSSIONS 

GOF is an organic fertilizer produced in the form of granules measuring 2-4.75 mm. The GOF 

tested had characteristics, including: 

 

Table 2. Characteristic of Granule Organic Fertilizer 

C-organic 

(%) 

N 

(%) 

C/N Water 

Content 

(%) 

pH 

H2O 

P2O5 

(%) 

K2O 

(%) 

Pathogenic 

microbial 

contamination 

(MPN/g) 

22.99 1.69 14 9.9 8.5 6.69 3.52 <30 

 

According to research from Sari, et al., (2021) stated that the bacteria Escherichia coli and 

Salmonella sp. is a pathogenic bacteria in solid waste RPH (Slaughterhouse) can cause the spread of 

germs. Both of these pathogens have a negative impact on health if they are on the verge of 

environmental limits. According to Agus, et al. (2014) in his research stated that Escherichia coli 

bacteria can cause digestive disorders resulting in diarrhea and Salmonella sp. can cause typhoid. The 

lower the content of these two bacteria, the better the quality of organic fertilizer because it does not 

contaminate land, plants, and food products so that environmental health is better. The application of 

higher organic fertilizers can have a long-term effect so that it improves soil quality physically, 

chemically, biologically and corn productivity. 

 

Characteristic of Soil Chemistry 

Characteristic of soil chemistry was shown in table 3. According to Hadi, et al (2019), the soil of 

the Inceptisols order generally has relatively low fertility and chemical properties but can be improved 

with proper handling and technology. This is in accordance with the characteristics of the chemical 

properties at the research site, which has a very acidic soil pH, very low nutrient content and very low 

KB and is classified as an area of high rainfall. 

 

Table 3. Characteristic of soil chemistry 

Observation Variable  Characteristic 

Texture Silty Clay Loam 

pH H2O 4.4 

pH KCl 3.6 

C-organic 1.81% 

N 0.15% 

C/N 11 

P2O5 25% 

P2O5 (Bray 1) 396 mg/100g 

K2O 7 mg/100g 

KTK 19.57 cmol(+)/kg 

Base saturation 17% 

Al3+ 3.5 cmol (+)/kg 

H+ 0.89 cmol (+)/kg 
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Al Saturation 82.94% 

 

The dry acid soil at the study site has a pH of 4.4 with a dusty clay-clay texture and is classified 

as a slightly fine-textured soil. According to Hakim, et al. (1986) in Meli, et al. (2018) stated that a good 

soil texture is a soil that is fine and somewhat fine-textured because it allows the soil to be better able 

to hold nutrients and fertilizers have a higher capacity to supply the available nutrients. The research 

location has often been planted with seasonal crops, such as corn and vegetables, with alternating 

intensive fertilization, both organic and inorganic fertilizers, with high doses for many years so that there 

is a process of accumulation of P nutrients which results in total P and available P being classified as 

very high. P nutrients are not easily lost in the soil through evaporation or leaching but can be lost due 

to erosion. 

According to Kasno (2019) there is a correlation between C-Organic and N-total because most of 

the N-organic comes from the decomposition of organic matter. The low C-Organic content is due to 

improper soil management, the use of organic matter has never been carried out and organic matter from 

crop residues is not returned to the soil. The rate of decomposition of organic matter in the tropics is 

relatively fast due to high rainfall and temperature. Research from Flatain, et al. (2020) states that in 

soils that have low soil N and C-Organic content, N fertilizers will play a greater role in nutrient 

absorption by plants than N nutrients from soil because of the nature of urea which dissolves quickly 

and becomes available to plants more quickly. However, mineralization of organic matter in the soil 

contributed more N than fertilizer N by 54-78% of the total N of sweet corn plants, so the application of 

organic matter should not be ruled out. Nutrient N has volatile properties, meaning that N nutrients are 

very volatile. The lower N nutrients in the soil showed that the application of GOF had a significant 

effect on increasing the productivity of sweet corn because it was maximally absorbed by plants in acid 

dry land but still did not balance the N nutrients at one time of planting. The main reason for corn plants 

is less efficient in the use of N fertilizer according to Cassman, et al. (2002) in Syarifuddin (2015) as 

much as less than 50% of the total N given is the loss of N from the plant system to the soil through 

leaching, runoff, erosion, denitrification, NH3 evaporation or N2O gas emissions. Fertilization must be 

done at the right time so that sweet corn plants can directly absorb the given N nutrient input and consider 

5 (five) appropriate fertilizations. 

High Al saturation can inhibit the growth of plant roots that are able to absorb nutrients. P nutrients 

are fixed by Al so they are not available to plants. Giving GOF can release P nutrients in the soil so that 

it becomes available to plants. The provision of GOF is carried out to increase land and plant 

productivity and increase soil pH (Kasno, 2019). The results of soil analysis showed that K nutrients 

were very low after GOF was applied, indicating that sweet corn plants absorbed the given K nutrients, 

K nutrients were absorbed by clay so that it provided potassium for longer in the soil, and K nutrients 

were leached due to rainwater. 

The application of GOF did not significantly change the chemical properties of acid dry land in 

the short term/one planting period. The soil that was applied with granulated organomineral fertilizer 

had a higher soil pH than before, which was classified as very acidic to acidic, but corn plants could still 

grow well and tolerate low pH. According to Tabri, et al (2020) acid dry land has a characteristic pH 

value of <5 and generally has low soil fertility. In accordance with this, the acidic dry land soil at the 

study site experienced an increase in pH value after the application of GOF with a maximum increase 

in soil pH of 0.3 units, from pH 4.4 to 4.7, meaning that the addition of GOF could increase soil pH 

even though the amount was small. affect the availability of nutrients in the soil as well as soluble toxic 

elements. Acid dry land needs organic matter to help improve soil fertility and quality so as to improve 

the physical, chemical, and biological properties of the soil. The strategy for environmental 
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sustainability in the use of fertilizers is to combine organic and inorganic fertilizers by applying the 

concept of balanced fertilization.   

 

Treatment of Growth and Components of Sweet Corn Yield 

Treatment of Growth and Components of Sweet Corn Yield One of the actions on dry land that 

cultivates sweet corn plants is soil amelioration using organic fertilizer. The use of organic fertilizers in 

plants is not to replace inorganic fertilizers, but as a complement to increase soil and plant productivity 

in a sustainable manner (Murnita and Taher, 2021), so that a combination of organic fertilizers and 

inorganic fertilizers is carried out in this study. Growth parameters that affect the treatment given include 

plant height, number of leaves, and plant stem diameter. The vegetative to generative phases of sweet 

corn increased, both plant height and number of leaves. 

 

 
Figure 1. The difference of plant height after giving granular organomineral fertilizer 

 

Table 4 shows that the application of GOF doses of 200 – 600 kg/ha and inorganic fertilizer doses of 

75% – 100% had a significant effect on increasing the height growth of sweet corn. Plant height showed 

that the combination of GOF with NPK recommendations 100% and 75% had a significant effect 

compared to each recommended NPK treatment.  

 

Table 4. The average difference of height, number of leaves, plant stem diameter of sweet corn and the 

weight of dry corn stover that applicated granular organomineral fertilizers 

 

Treatment Plant Height 8 

WAP (cm) 

Number of Leaf 8 

WAP (sheet) 

Diameter of Stem 

8 WAP (cm) 

Dry stove 

(ton/ha) 

Control 100.07 a 10.13 a 1.34 a 1.24 a 

1 NPK 163.33 c 12.23 b 2.06 c 5.42 c 

0 NPK + 2 GOF  204.48 def 14.80 e 2.20 cd 4.61 bc 

1 NPK + 1 GOF 203.38 de 13.37 c 2.22 cde 5.53 c 

1 NPK + 2 GOF 199.13 d 13.77 cd 2.26 cde 5.82 c 

1 NPK + 3 GOF 214.80 efg 14.73 e 2.44 de 4.78 bc 

¾ NPK 144.68 b 11.67 b 1.73 b 3.57 b 

¾ NPK + 1 GOF 216.45 efg 14.27 de 2.32 de 5.39 c 

¾ NPK + 2 GOF 217.40 fg 14.37 de 2.32 de 5.52 c 

¾ NPK + 3 GOF 224.68 g 15.10 e 2.47 e 4.53 bc 

Note: The values in the column followed by the same letter do not show a significant difference based 

on Duncan's multiple-range further test at 5% significance level 
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The combination of GOF at a dose of 600 kg/ha with a recommended NPK of 75% had a 

significant effect on the growth of corn height which increased by 124.52% compared to the control. It 

is known that GOF can increase soil pH even though it is small but significantly increases the height of 

corn plants. Thus, GOF can be considered as an ameliorant in balanced fertilization and an alternative 

to inorganic fertilizers for sweet corn cultivation in acid dry land. 

Nutrient N lost in maize cultivation is assumed to be several, which is about 11-48% due to 

evaporation, about 0.8-1.2% due to denitrification, about 0.9-1.7% of the dose of N-urea given in plants 

into N2O emissions, and 15% of the N fertilizer will be leached in the form of NO3 (Syarifuddin, 2015). 

The absorption of nitrate ions by plants will undergo a series of denitrification reactions in the form of 

ammonium which requires ATP energy so that it can increase NO2 emissions more quickly. If the 

absorption of N nutrients by plants is slower than the nitrification process, some of the N nutrients will 

evaporate so that they can use fertilizers that release slower nutrients (slow release) which can regulate 

the release of nutrients for plants. The denitrification process occurs under anaerobic conditions or in 

the absence of oxygen. One of the things that can reduce N2O emissions is the use of organic fertilizers 

and the placement of fertilizers in the soil is recommended close to the root zone. N-Organic in organic 

fertilizers can provide nutrients slowly can reduce the use of inorganic N fertilizers thereby reducing 

N2O emissions. 

The combination treatment of GOF with NPK recommendations of 100% and 75% had a 

significant effect with each recommended NPK treatment in increasing the number of leaves. The 

combination treatment of GOF dose of 600 kg/ha with the recommended NPK of 75% had a significant 

effect on the number of leaves by 49% compared to the control. This showed that the combination of 

GOF and inorganic fertilizer significantly increased the number of leaves but was not significantly 

different from the GOF treatment alone. The combination treatment of 75% NPK and GOF dose of 400 

kg/ha significantly affected the dry weight of corn plant by 4.28 tons/ha compared to the control at 

345.1% which showed the best results, but had no significant effect on the 100% recommended NPK 

treatment. . Thus, GOF can be considered as an alternative to inorganic fertilizers for sweet corn 

cultivation in acid dry land. Low maize nutrient uptake occurs at the beginning of growth and then 

increases rapidly from the vegetative phase to the generative phase, then nutrient absorption decreases 

during the ripening phase of seeds (Syarifuddin, 2015). 

The combination treatment of GOF with inorganic fertilizer had a significant effect with each 

recommended NPK treatment in increasing the length of plant stem diameter. GOF treatment at a dose 

of 600 kg/ha with a recommended NPK of 75% had a significant effect of 84.3% compared to the 

control. This proves that GOF has a significant effect in increasing the length of plant stem diameter 

compared to the recommended NPK, but the combination of GOF with the recommended 75% NPK has 

a significant effect compared to GOF alone. This increasing condition shows that the combination of 

fertilizers applied can meet the availability of nutrients in the soil and is utilized by plants for the growth 

of sweet corn on the stems of plants. The availability of nutrients in the soil is supported by an increase 

in soil pH and the addition of organic matter which makes plants absorb nutrients for the growth of 

sweet corn. Thus, GOF can be recommended as an ameliorant in balanced fertilization and as an 

alternative to inorganic fertilizers for maize in acid dry land. 

Table 5 explains that the combination of NPK 75% and GOF at a dose of 200 kg/ha had a 

significant effect on the weight of corn yield components in the form of cobs and dry beans by 2.92 

tons/ha to 4.08 tons/ha compared to control of 251.7% which show the best results. The combination 

treatment of 100% NPK and GOF at a dose of 600 kg/ha had a significant effect on the production of 

fresh cobs weighing 18.20 tons/ha compared to the control at 345% which showed the best results but 

had no significant effect with the recommended treatment of 75% NPK and GOF dose of 400. kg/ha. 
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Table 5. The effect of granular organomineral fertilizers application to the average of sweet315 

corn wet and dry crops and the average of length corn and corn diameter 

Treatment Fresh Cob 

Production 

(ton/ha) 

Dry Cob+Seeds 

 (ton/ha) 

Cob Length  

(cm) 

Cob Diameter 

(cm) 

Control 4.09 a 1.16 a 12.4 a 3.1 a 

1 NPK 12.42 b 3.26 b 20.1 b 4.6 b 

0 NPK + 2 GOF 15.95bc 2.84 b 19.7 b 5.1 c 

1 NPK + 1 GOF 17.57 c 3.29 b 20.6 b 4.8 bc 

1 NPK + 2 GOF 17.19 c 3.80 b 20.3 b 5.0 c 

1 NPK + 3 GOF 18.20 c 23.27 b 20.1 b 4.8 b 

¾ NPK 11.60 b 2.78 b 20.8 b 5.0 c 

¾ NPK + 1 GOF 17.03 c 4.08 b 17.9 b 4.1 b 

¾ NPK + 2 GOF 17.44 c 3.96 b 20.3 b 5.0 c 

¾ NPK + 3 GOF 17.16 c 4.01 b 20.4 b 5.1 c 

Note: The values in the column followed by the same letter do not show a significant difference based 

on Duncan's multiple-range further test at 5% significance level 

 

The NPK was given in an array with a depth of 2.5 cm and covered again with soil so that the 

fertilizer was not easily eroded by water. Giving inorganic fertilizers gradually is better than giving it 

all at once because it will be more effectively absorbed by plants. According to Flatian, et al. (2020) 

explained that the application of two-stage fertilizer is better than the application of three to four stages 

of fertilizer because it can reduce the cost of fertilization with relatively the same productivity. The 

treatment of NPK and GOF significantly increased the length of the highest cob by 20.8 cm. The 

treatment of NPK 75% and GOF dose of 600 kg/ha did not significantly affect the GOF treatment at a 

dose of 400 kg/ha alone on the diameter of the cob which was 5.1 cm, however, both had a significant 

effect on the control by 64.5%. However, the treatment of 75% NPK and 400 kg/ha GOF had a 

significant effect on 100% NPK and 600 kg/ha GOF treatment. In this study it has been proven that the 

application of two-stage fertilizer has provided maximum productivity. Thus, GOF and its combination 

with inorganic fertilizers can be recommended as ameliorants in balanced fertilization and alternative 

substitutes for inorganic fertilizers for acid dry land. P nutrients at lower pH, plants absorb more primary 

orthophosphate ions (H2PO4
- ). 

 Soil P compounds in the form of orthophosphates are not easily leached which causes P to be 

fixed strongly enough by Al, Fe, or organic acids to make P-element unavailable to plants. The 

application of organic fertilizers containing P-organic from the decomposition of organic matter is very 

influential in the early period of plant growth in the primordia phase and the formation of plant 

reproductive parts (Hanafiah, 2014). P fertilizer has properties that are difficult to dissolve so it needs 

to be applied at the beginning of corn plant growth, while N fertilizer is given according to the stages of 

plant development. 

Giving GOF first before giving water-soluble P fertilizer such as SP-36 proved to be more 

effective in increasing corn productivity in acid dry land. The combination of GOF with inorganic 

fertilizer had a significant effect on the production of fresh cobs compared to the recommended NPK, 

but had no significant effect on GOF at a dose of 400 kg/ha. In this study, it was proven that the 

combination had a significant effect on the production of fresh cobs in dry land up to 18.20 tons/ha or 

345%. This was due to an increase in pH in increasing the availability of P nutrients that were released 
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from P that was fixed due to GOF so as to encourage increased corn growth. In accordance with the 

research of Anetor, et al. (2014) in Subiksa and Husnain (2019) that organomineral fertilizers (PO) are 

effective in releasing P nutrients to increase corn growth on acid soils because fertilizers containing 

bases can be exchanged and are able to encourage an increase in pH. In addition, it can improve land 

quality and increase soil microbial activity. Furthermore, organomineral soil enhancers (OM) were 

effective in increasing soil pH and decreasing Al solubility and increasing dry shelled corn yields to 

15.7%. Regarding this matter, OM soil repairer can be used as an alternative to lime (Subiksa and 

Husnain, 2019). The K nutrient is in the adsorption complex with Al and antagonism occurs which 

cancel each other out (Kasno, 2019). According to Winarso, et al. (2020) explained that the increase in 

plant nutrient uptake in P elements was higher than N and K elements due to the availability of P 

nutrients after biochar was applied, thereby increasing the efficiency of NPK nutrient uptake by plants 

and plant production. In addition to improving OM planting, the addition of biochar has the potential to 

increase soil fertility, especially on acid soils. 

 

Efectivity of Granule Organic Fertilizer 

The RAE value for the application of GOF in each treatment is presented in Table 6. The RAE value for 

GOF at all doses is > 100%, only the 75% recommended NPK treatment has an RAE value < 100%. 

The combination of GOF at a dose of 400 kg/ha with a recommendation of 75% NPK fertilizer gave a 

higher RAE value than the combination of GOF with a 100% recommendation of NPK fertilizer. The 

highest RAE value was 169.38% in the combination treatment of GOF dose of 600 kg/ha with 100% 

inorganic fertilizer, then followed by a combination of GOF dose of 400 kg/ha with NPK fertilizer 

recommended 75% to obtain an RAE value of 160.35%. This shows that the application of GOF is 

effective in increasing corn production, but it will be even more effective when combined with inorganic 

fertilizers, both at the recommended dose of 75% and 100%. The application of GOF was effective in 

increasing maize production from doses of 200 to 600 kg/ha. 

 

 

Table 6. RAE value effectivity of granular organomineral fertilizers in acid dry land 

Perlakuan RAE (%) 

1 NPK 100 

0 NPK + 2 GOF 142 

1 NPK + 1 GOF 162 

1 NPK + 2 GOF 157 

1 NPK + 3 GOF 169 

¾ NPK 90 

¾ NPK + 1 GOF 155 

¾ NPK + 2 GOF 160 

¾ NPK + 3 GOF 157 

 

Corn productivity tends to increase with the effect of giving GOF from a dose of 200 kg/ha, meaning 

that the administration of GOF is effective in increasing the productivity of sweet corn in sour dry land. 

Based on the linear quadratic equation, the maximum yield can reach corn productivity of 18.37 tons/ha 

with GOF dose of 450 kg/ha. The optimum yield achieved is 95% of the maximum yield of corn 

productivity, which is 17.45 tons/ha requiring a dose of GOF at 275 kg/ha. Research from Syarifuddin 

(2015) states that soils with low C-Organic content can achieve the target yield of 9-13 tons/ha with a 
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dose of 160-260 kg/ha of N fertilizer. In accordance with the conditions in the research area and the 

dose of N fertilizer which was not much different, the combination of GOF with NPK gave a maximum 

corn productivity of 18.37 tons/ha. The application of GOF on sour dry land has an effective RAE value 

to increase sweet corn productivity by 40-70% and can be an alternative to using inorganic fertilizers 

for sweet corn cultivation. 

 

 
Figure 2. The effect of granular organomineral fertilizer application to the productivity of sweet  corn 

crops and RAE value 

 

Corn productivity tends to increase with the effect of giving GOF from a dose of 200 kg/ha, 

meaning that the administration of GOF is effective in increasing the productivity of sweet corn in sour 

dry land. Based on the linear quadratic equation, the maximum yield can reach corn productivity of 

18.37 tons/ha with GOF dose of 450 kg/ha. The optimum yield achieved is 95% of the maximum yield 

of corn productivity, which is 17.45 tons/ha requiring a dose of GOF at 275 kg/ha. Research from 

Syarifuddin (2015) states that soils with low C-Organic content can achieve the target yield of 9-13 

tons/ha with a dose of 160-260 kg/ha of N fertilizer. In accordance with the conditions in the research 

area and the dose of N fertilizer which was not much different, the combination of GOF with NPK gave 

a maximum corn productivity of 18.37 tons/ha. The application of GOF on sour dry land has an effective 

RAE value to increase sweet corn productivity by 40-70% and can be an alternative to using inorganic 

fertilizers for sweet corn cultivation. 

 

 

CONCLUSIONS 

GOF has 100% RAE at all doses so it is effective in increasing crop productivity in an acid dry 

land. In this regard, GOF can be recommended as an ameliorant in balanced fertilization and as an 

alternative to inorganic fertilizer for sweet corn cultivation in an acid dry land. In an acid dry land, 

giving GOF can improve soil chemical properties, namely increasing soil pH which has an impact on 

soil health which triggers soil microbial activity due to the addition of organic matter to the land. 

Application of GOF with a minimum dose of 200 kg/ha can improve soil chemical properties because 

high organic matter can increase soil pH and play a role in providing nutrients in the soil. GOF treatment 

with a dose of 600 kg/ha with a recommendation of 75% NPK can increase plant height (124.52%), 

number of leaves (49%), and plant stem diameter (84.3%). The combination of GOF doses of 200 – 400 

kg/ha with the recommended NPK 75% can increase the production of fresh cobs (345%) and dry stover 

(345%) obtained from the treatment. Optimum maize yields based on the curve of the relationship 

between GOF dose and maize productivity can be obtained by application of GOF at an optimum dose 

of 275 kg/ha. 



Intansari and Subiksa. / Journal of Soilscape and Agriculture, 1(1):40-52, 2022 
 

50 

 

 

ACKNOWLEDGMENTS 

The author expresses his deepest gratitude to the Soil Research Institute for providing the 

opportunity and funding this research. I would like to thank all the technicians, relatives, and parties 

who cannot be mentioned one by one who have assisted in the implementation of this research. 

 

 

REFERENCES 

Agus, C., E. Faridah, D. Wulandari, dan B. H. Purwanto. 2014. Peran Mikroba Starter dalam  

Dekomposisi Kotoran Ternak dan Perbaikan Kualitas Pupuk Kandang. Jurnal Manusia dan  

Lingkungan, 21(2): 179-187.   

BPS Kabupaten Bogor. 2020. Kabupaten Bogor Dalam Angka 2020. Bogor: BPS Kabupaten  Bogor.  

BPS Kabupaten Bogor. 2021. Kabupaten Bogor Dalam Angka 2021. Bogor: BPS Kabupaten  

Bogor.   

Balai Penelitian Tanah. 2015. Peningkatan Produktivitas Tanah dan Tanaman Melalui  Penerapan  

Pemupukan  Berimbang  Spesifik  Lokasi.  

https://balittanah.litbang.pertanian.go.id/ind/index.php/berita/1005-berim. [Diakses pada  tanggal 

23 Juli 2021].   

Balai Penelitian Tanah. 2015. Pengembangan Uji Tanah Sebagai Dasar Penetapan  Rekomendasi  

Pemupukan.  https://balittanah.litbang.pertanian.go.id/ind/index.php/en/berita-terbaru-topmenu- 

58/1006-kembang. [Diakses pada tanggal 23 Juli 2021].     

Firnia, D. 2018. Dinamika Unsur Fosfar pada Tiap Horizon Profil Tanah Masam. Agroekotek,  10(1): 

45-52.    

Flatian, A. N., A. F. Rachmadhani, dan E. Suryadi. 2020. Efisiensi Pemupukan N Tanaman  Jagung 

Manis Akibat Beberapa Dosis dan Waktu Aplikasi Urea Menggunakan Teknik  Isotop 15N. Jurnal 

Tanah dan Iklim, 44(2): 93-100.   

Hadi, R. M. P., T. Sutikto, dan C. Bowo. 2019. Indeks Produktivitas Tanah Berbasis Soil  Taxonomy 

dan Korelasinya dengan Produktivitas Kopi pada Beberapa Ordo Tanah. Jurnal  Ilmu Tanah dan 

Lingkungan, 21(1): 7-12.   

Handayanto, E., N. Muddarisna, dan A. Fiqri. 2017. Pengelolaan Kesuburan Tanah. Malang:  

Universitas Brawijaya Press.  Hanafiah, K. A. 2014. Dasar-Dasar Ilmu Tanah. Jakarta: Rajawali 

Pers.  

Husnain, A. Kasno, dan S. Rochayati. 2016. Pengelolaan Hara dan Teknologi Pemupukan  mendukung 

Swasembada Pangan di Indonesia. Jurnal Sumberdaya Lahan, 10(1): 25-36.   

Kasno A. 2019. Perbaikan Tanah Untuk Meningkatkan Efektivitas dan Efisiensi Pemupukan  

Berimbang dan Produktivitas Lahan Kering Masam. 2019. Jurnal Sumberdaya Lahan,  13(1): 27-

40.  Keputusan Menteri Pertanian Republik Indonesia Nomor 261/KPTS/SR.310/M/4/2019.  

Pendaftaran Teknis Minimal Pupuk Organik, Pupuk Hayati, dan Pembenah Tanah. 1 April  2019. 

Jakarta.  

 Marvelia, A., S. Darmanti, dan S. Parman. 2006. Produksi Tanaman Jagung (Zea mays L.  Saccharata) 

yang Diperlakukan dengan Kompos Kascing dengan Dosis yang Berbeda.  Buletin Anatomi dan 

Fisiologi. 14(2): 7-18.   

Marwanto, S. dan A. A. Idjudin. 2008. Reformasi Pengelolaan Lahan Kering Untuk  Mendukung 

Swasembada Pangan. Sumberdaya Lahan. 2(2): 115-125.   



Intansari and Subiksa. / Journal of Soilscape and Agriculture, 1(1):40-52, 2022 
 

51 

 

Meli, V., S. Sagiman, dan S. Gafur. 2018. Identifikasi Sifat Fisika Tanah Ultisols pada Dua  Tipe 

Penggunaan Lahan di Desa Betenung Kecamatan Nanga Tayap Kabupaten Ketapang.  

Perkebunan dan Lahan Tropika, 8(2): 80-90.   

Mulyani, A., A. Rachman, dan A. Dairah. 2010. Penyebaran Lahan Masam, Potensi dan  

Ketersediaannya Untuk Pengembangan Pertanian. Prosiding Simposium Nasional  

Pendayagunaan Tanah Masam. Pusat Penelitian dan Pengembangan Tanah dan  Agroklimat. 

Bogor. Hal. 23-24.  

 Murnita, dan Y. A. Taher. 2021. Dampak Pupuk Oragnik dan Anorganik Terhadap Perubahan  Sifat 

Kimia Tanah dan Produksi Tanaman Padi (Oryza sativa L.). MENARA Ilmu, 15(2):  67-76.   

Open Data Kabupaten Bogor. 2020. Luas Penggunaan Lahan Pertanian dan Lahan Bukan  Pertanian  di  

Kabupaten  Bogor  Tahun  2019.  http://www.opendata.bogorkab.go.id/dataset/luas-penggunaan-

lahan-pertanian-dan-lahan- bukan-pertanian-di-kabupaten-bogor/resource/36f5be2c-da10-483d-

b656-90ef76fc96df.  [Diakses pada 20 Januari 2021].   

Peraturan Menteri Pertanian Nomor 01 Tahun 2019. Pendaftaran Pupuk Organik, Pupuk Hayati  dan 

Pembenah Tanah. 2 Januari 2019. Jakarta.    

Rochayati, S. dan A. Dariah. 2012. Prospek Pertanian Lahan Kering dalam Mendukung  Ketahanan 

Pangan: Pengembangan Lahan Kering Masam, Peluang, Tantangan dan  Strategi, serta Teknologi 

Pengelolaan. Jakarta: IAARD Press.   

Sari, N. P., Rinaldi, dan Z. Rodhiyah. 2021. Pengaruh Perbedaan Tinggi Tumpukan Kompos  Terhadap 

Jumlah Bakteri Escherichia coli dan Salmonella sp. pada Kompos Sampah  Organik Pasar dan 

Limbah Padat Rumah Potong Hewan. Jurnal Engineering, 3(1): 44-55.   

Subiksa, IGM. 2018. Pegaruh Formula Pembenah Tanah Organik Granul Terhadap Sifat Kimia  Tanah 

dan Pertumbuhan Tanaman pada Lahan Kering Masam. Prosiding Seminar  Nasional 

Pengembangan Teknologi Pertanian VII Polinela, Lampung: 08 Oktober 2018.  Hal. 230-240.   

Subiksa, IGM. dan Husnain. 2019. Pengaruh Pembenah Tanah Organomineral pada Lahan  Kering 

Masam Terhadap Sifat Kimia Tanah dan Pertumbuhan Jagung. Penelitian  Pertanian Tanaman 

Pangan, 3(1): 23-30.   

Subowo, G. 2010. Strategi Efisiensi Penggunaan Bahan Organik Untuk Kesuburan dan  Produktivitas 

Tanah Melalui Pemberdayaan Sumberdaya Hayati Tanah. Sumberdaya  Lahan. 4(1): 13-25.  

Syarifuddin. 2015. Manajemen Pemupukan Nitrogen Pada Tanaman Jagung. Jurnal Litbang  

Pertanian, 34(3): 105-116.   

Tabri, F., Syafruddin, dan M. Aqil. 2020. Compolation of Maize Technology Components in  Acid Dry 

Land, Tanralili District. IOP Conf. Ser.: Earth Environtment Science, 484: 1-8.   

Widowati, Astutik, A. Sumiati, dan W. Fikrinda. 2017. Residual Effect of Potassium Fertilizer  and 

Biochar on Growth and Yield of Maize in the Second Season. Journal of Degraded and  Mining 

Lands Management. 4(4): 881-889.   

Wijaya, A. A., J. Lumbanraja, dan Y. C. Ginting. 2015. Uji Efektivitas Pupuk Organonitrofos  dan 

Kombinasinya dengan Pupuk Anorganik Terhadap Pertumbuhan, Serapan Hara dan  Produksi 

Tanaman Mentimun (Cucumis sativus L.) pada Musim Tanam Kedua di Tanah  Ultisol Gedung 

Meneng. Agtorek Tropika, 3(3): 409-421.   

Winarso, S., M. Mandala, H. Sulistiyowati, S. Romadhona, B. Hermiyanto, dan W. Subchan.  2020. The 

Decomposition and Efficiency of NPK-Enriched Biochar Addition on Ultisols  with Soybean. 

Soil Science and Agroclimatology, 17(1): 35-41.   

Yahya, M. 2018. Kemampuan Petani Dalam Penerapan Pemupukan Berimbang Tanaman  Jagung di 

Kecamatan Sunggal Kabupaten Deli Serdang Provinsi Sumatera Utara. Agrica  Ekstensia, 12(1): 

7-13.   



Intansari and Subiksa. / Journal of Soilscape and Agriculture, 1(1):40-52, 2022 
 

52 

 

Zulkarnain, M., B. Prasetya, dan Soemarno. 2013. Pengaruh Kompos, Pupuk Kandang, dan  Custom-

Bio Terhadap Sifat Tanah, Pertumbuhan dan Hasil Tebu (Saccharum officinarum  L.) pada Entisol 

di Kebun Ngrangkah-Pawon, Kediri. Indonesian Green Technology  Journal, 2(1): 45-52.   


