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Abstract. Corn cobs as waste material after the seeds are removed have not 
been utilized so they have the potential to become pollutants. Alfisols as 
marginal land require improvement materials for cultivated land. The study 
aims to examine the potential of corn cob compost on the growth and yield 
of corn on alfisol soil. The study used a Randomized Block Design with a 
single factor, namely treatment with six levels, namely inorganic fertilizer 
(doses of 350, 125, and 100 kg.ha-1) and corn cob compost with doses of 2.5; 
5.0; 7.0; 10.0; 12.5 tons.ha-1. Repeated three times. The application of corn 
cob compost did not differ from the application of inorganic fertilizers on 
the number of cobs (fruit.m-2), seed weight (g.m-2), chlorophyll a, b, and total 
content (µgg-1). The inorganic fertilizer treatment showed the highest seed 
weight of 550.2 kg.ha-1. Corn cob compost dose of 7.5 tons.ha-1 increases 
the number of cobs per m2, weight of 100 seeds, number of seeds per m2. 
Corn cob compost has the potential to replace inorganic fertilizers in corn 
cultivation on Alfisol soil.  

1 Introduction  
Climate change is a global issue that significantly impacts agricultural production. However, 
agricultural activities rely on chemical fertilizers, causing the formation, accumulation, and 
concentration of mineral salts in fertilizers that cause compaction layers and long-term soil 
degradation [1], [2]. High compaction reduces porosity and aeration, increasing soil density 
and penetration resistance [3]. Furthermore, it can limit the absorption of water and nutrients 
so that there is a decrease in root and plant growth and crop yields. One effort that can be 
made is to reduce the use of chemical fertilizers with organic fertilizers or compost [4].  

Compost can be sourced from organic plant waste such as corn cobs. Compost can 
increase plant growth, crop yields, and fruit quality because of the balanced supply 
potassium, nitrogen, phosphate and supply micronutrients such as zinc, manganese, boron, 
copper, and iron [5], [6]. Corn (Zea mays) is used as a food ingredient. In addition, corn also 
produces by-products such as leaves, stems, roots, cobs, and skins. Some of these by-products 
have been used such as leaves as animal feed [7], cigarette wrappers [8], and snack wrappers 
[9]. Meanwhile, corn cobs have been widely used as raw materials for ethanol and biogas 
production [10]. However, the use of corn cobs as compost has not been widely carried out 
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because of its low biodegradability. The main product of corn (cobs and seeds) is 70% corn 
husks and seeds and 30% cobs [11]. Most corn cobs are discarded as waste and have yet to 
be utilized. Corn cobs in Indonesia accumulated 9,016,686 tons in 2018 and have the 
potential to increase [12].   

Corn cobs contain 45–55% cellulose, 25–35% hemicellulose, and 20-30% lignin [13], 
which have the potential as soil organic matter [14]. Corn cobs contain cellulose, which can 
act as a carbon source and, if decomposed, can improve the structure and water-holding 
capacity of the soil [15]. Using these materials as fertilizers reduces fertilization costs, is a 
sustainable crop cultivation that increases profits, is environmentally friendly, and maintains 
food security [16]. Corn, as one of the staple crops in Indonesia, in addition to being a food 
ingredient (30%), is also used as animal feed (60%) and fuel and industrial raw materials 
(10%) [17]. In recent years, Indonesia's corn exports have increased until 2022, reaching 
162,033 tons [18]. However, corn production 2023 fell to 14.77 tons from 16.53 tons or down 
10.61% from the previous year. This is related to the decrease in the original corn harvest 
area of 2.76 million ha (2022) to 2.48 million ha (2023).  

Corn is one of the food supply commodities and plays a role in increasing the national 
economy so that production increases are carried out through various efforts, especially 
fertilization. The widely used fertilizer is inorganic fertilizer because it is practical, and the 
increase in yield is evident in a relatively short time—however, the use of inorganic fertilizers 
in the longterm results in a decrease in soil quality. Continuous use of inorganic fertilizers 
for ten years can reduce soil pH by 0.84, while using organic fertilizers increases the pH by 
0.18 [19]. Inorganic fertilizers do not increase organic matter, essential for maintaining soil 
fertility and nutrient availability [20]. One type of soil that can be used for corn cultivation 
is alfisol, which contains moderate to low organic matter and acidic to neutral soil pH with 
low to high cation exchange capacity [21]. Alfisol soil often experiences decreased fertility 
because it is easily degraded due to low organic matter content [22]. The use of organic 
fertilizers is expected to increase soil fertility. Corn waste compost at a dose of 5.1 tons.ha-1 
can increase plant height and the number of leaves [23]. The novelty of this research is that 
corn cobs are used as compost to support the growth and yield of corn in alfisol soil. This 
research examines corn compost's effect on corn growth and yield in alfisol soil. 

2 Material and methods 

The research was conducted on agricultural land in Sukosari Village, Jumantono District, 
Karanganyar Regency, Indonesia with an astronomical location of 07°38'07.01''S 
110°57'00.0''E with an altitude of 198.7 meters above sea level. The research was conducted 
in May-August 2022. The study used a one-factor randomized block design, namely the corn 
cob compost fertilizer dose. There are six levels, namely control with inorganic fertilizer 
(Urea 350; SP-36 125 and KCl 100 kg.ha-1), a dose of corn cob compost 2.5, 5, 7.5, 10, and 
12.5 tons.ha-1). Each treatment was repeated three times so that there were 18 experimental 
units.  

The implementation of the research with the preparation of corn cob compost (chopping 
the cobs with a machine, after it is soft, bran and molasses are added, and EM4 is stirred until 
homogeneously mixed, finally fermented for 45 days), land processing (the soil is hoed until 
loose, leveled, made into beds measuring 300x80 cm, making planting holes with a dibble, 
spreading essential fertilizer using 10.8 tons-1 of cow manure), planting (2 Pertiwi 3 variety 
corn seeds are planted in each hole), fertilization treatment (compost is given 14 and 28 days 
after planting(DAP), spread and buried in the soil), maintenance (manual irrigation every 
day, weeding together with hoeing using a trowel, and manual control of plant pest 
organisms), harvesting (plant leaves and cobs have dried) and post-harvest (drying cobs 
without husks, removing seeds and drying seeds to a water content of 14%, drying cobs and 

2

BIO Web of Conferences 155, 01025 (2025)	 https://doi.org/10.1051/bioconf/202515501025
10th ICCC 2024



seeds in the sun). Observation variables include the number of leaves, chlorophyll content 
(spectrophotometry method), plant biomass (obtained after the plants are dried in a 60°C 
oven for 72 hours to constant weight), number of cobs, and seed weight (weighed with a 
digital scale). Data analysis using SPSS through the F test or variance analysis at the 5% 
level, if significant, a real difference test is carried out with DMRT at the 5% level. 

3 Results and Discussion 

3.1 Number of leaves 

The corn cob waste compost dose significantly affected the number of corn leaves 4-13 weeks 
after planting (WAP) (Table 1). The number of leaves in the 2.5 ton.ha-1 compost dose 
treatment was not significantly different from the 10 ton.ha-1 dose treatment but significantly 
different from other treatments. The number of leaves at 6-13 WAP showed that the inorganic 
fertilizer treatment significantly differed from other treatments. The application of corn cob 
compost to corn has yet to increase the number of leaves. Treatment did not show a different 
effect between doses of corn cob compost. This occurs because adding corn cob waste 
fertilizer will increase the nitrogen, phosphorus, and potassium nutrient content, especially 
nitrogen, silica, and organic matter in the soil [9]. Nitrogen has the highest influence on leaf 
growth and development and the number and area of leaves formed [24]. Hence, the 
chlorophyll content produced is also higher for plants to assimilate sufficiently during 
vegetative growth [25]. Corn cobs with high Si content can restore chlorophyll levels in Mg-
deficient plants to levels comparable to those in Mg-sufficient plants by modulating sugar 
metabolism and subsequent hormonal changes [26]. Silica can also improve the process of 
photosynthesis exchange that occurs in leaves, thus increasing the number of leaves [27].  

Table 1. Number of corn leaves (Leaf) 1-13 WAP. 
Weeks 
After 

Planting 
(WAP) 

Treatments (tons.ha-1) 

Inorganic 2.5  5 7.5  10  12.5 

1 3.33 3.00 3.00 3.17 3.00 3.17 
2 5.00 4.83 4.33 4.67 4.67 5.17 
3 7.00 6.83 6.33 5.67 6.17 6.83 
4 8.67 a 7.17 c 6.33 d 6.33 e 6.00 cd 8.17 b 
5 7.67 a 5.83 c 5.50 e 6.00 de 6.17 cd 7.17 b 
6 9.33 a 6.83 b 6.17 b 6.67 b 6.50 b 7.33 b 
7 8.83 a 8.67 b 7.33 b 7.67 b 6.83 b 7.83 b 
8 9.50 a 9.17 b 7.00 b 9.00 b 8.00 b 8.50 b 
9 10.17 a 9.67 b 8.83 b 10.00 b 7.83 b 8.50 b 

10 10.67 a 10.17 b 9.17 b  10.17 b 8.33 b 9.67 b 
11 9.33 a 8.33 b 8.17 b 8.83 b 7.67 b 8.33 b 
12 8.67 a 7.50 b 7.67 b 8.33 b  7.67 b 8.17 b 
13 7.50 a 7.67 b 7.83 b  8.00 b 7.67 b 7.67 b 

Note: numbers followed by the same letter in the same column indicate no significant difference 
according to the 5% DMRT. 
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3.2 Chlorophyll content 

Leaves can photosynthesize because there are chloroplast organelles. An indicator that 
chloroplasts function as expected is the chlorophyll content. Chlorophyll formation requires 
components of light, nitrogen, manganese, and phosphorus—analysis of chlorophyll content 
in leaves that have fully expanded before maximum growth (6 WAP). The application of 
NPK fertilizer or corn cob compost from a dose of 2.5 to 12.5 tons ha-1 did not significantly 
affect the chlorophyll content, indicating that the availability of light, nitrogen, and Mg 
nutrients from fertilizers at the experimental location in a balanced condition as a chlorophyll 
former. This suggests that the capacity and efficiency of corn photosynthesis are not different 
[28], [29]. Chlorophyll a (Khla) and chlorophyll b (Khlb) range from 177-183 µg.g-1 and 428-
451 µg.g-1, respectively; the number of molecules (Khlb > Khla) means that chlorophyll 
synthesis is relatively standard. The most excellent absorption of Khlb in light with 
wavelengths between 400-450 nm and 620-670 nm [30]. Chlorophyll b acts as a 
photosynthetic antenna, collecting light and transferring it to the reaction center (Khla). In 
the reaction center (photosystems 2 and 1), light energy excites Khla electrons, entering the 
electron transport chain so that energy (ATP and NADPH) is formed [31].  

Table 2. Leaf chlorophyll content. 
Treatments 
(tons.ha-1) 

Chlorophyll a  Chlorophyll b Total chlorophyll  

Inorganic 0.18 0.45 0.63 

2.5 0.18 0.43 0.61 

5 0.18 0.45 0.63 

7.5 0.18 0.44 0.62 

10 0.18 0.43 0.60 

12.5 0.18 0.44 0.62 

3.3 Corn yield 

The number of cobs per m2 can also be used to determine corn productivity. The application 
of corn cob waste fertilizer to corn showed no significant effect on the number of Cobs per 
m2 (Table 3). The number of cobs in the application of compost doses of 2.5 tons.ha-1 to 10 
tons.ha-1 can exceed the number of cobs compared to inorganic fertilizers. The effective 
dosage of plants will significantly impact the number, size, and weight of corn cobs [32]. In 
addition to the dose given, fertilizer content can also be a factor that affects cob weight. The 
selection of fertilizer content is essential to improve the quality and quantity of the harvest. 
One of the contents that can affect the number of cobs is potassium. The amount of potassium 
absorbed by plants dramatically affects the number of cobs and the formation of seeds [33]. 
Corn growth below optimum (number and biomass) results in cob formation and seed filling. 
The seed weight achieved in this experiment was very low; the highest was only 550.2 kg, 
achieved by inorganic fertilizers and several doses of corn cob compost fertilizer. The 
formation of cobs in only two out of 6 plants resulted in crop production. In addition to 
forming cobs, small cobs, and irregular seed rows, seed filling was also an obstacle [34].  

Low nutrient availability decreased corn production (crop losses ranging) between 10-
50% each year [35]. Seeds result from photosynthate remobilization from biomass, biomass 
where photosynthate accumulation results from photosynthesis, and the three components 
are correlated with very low fertilizer doses (Figure 1). The administration of corn cob waste 
fertilizer doses did not significantly affect the weight of 1000 seeds at harvest (Table 3). 
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Observations of the weight of 1000 seeds can be used to indicate the size of the endosperm 
in the seeds. Based on research, the compost dose of 12.5 tons.ha-1  with an average of 193.57 
g has yet to be able to meet the average standard according to the Pertiwi 3 variety. The 
standard weight of 1000 seeds of the Pertiwi 3 variety is 283.87–298.83 g. The weight of 
1000 seeds in the treatment using compost doses of 12.5 and 7.5 tons.ha-1 showed a higher 
weight of 1000 seeds than inorganic fertilizers. Imperfect cob formation can impact corn 
production, causing dry cobs, small cobs, and irregular seed rows. N deficiency is one of the 
limiting factors for corn productivity because depletion of nutrients and organic matter in the 
soil can limit soil productivity and production, resulting in the loss of corn harvests each year, 
ranging from 10-50% [35]. Phosphate is also an essential factor that must be met to increase 
corn productivity. Phosphate can accelerate root growth and form a sound root system from 
young plant seeds, accelerate flowering, increase grain production, and act as a source of 
protein, fat, and cell nuclei [36]. 

Table 3. Corn yield. 

Variables Inorganic 2.5  5 7.5  10  12.5 
Number of 

Cobs Per-m2 5.67 6.67 8.67 7.33 6.67 5.00 
Weight 1000 

Seeds 174.37 156.53 162.47 188.50 158.47 193.57 
Number of 
Seeds Per 

Per-m2 506.67 611.67 409.67 739.33 577.00 490.67 

4 Conclusion 

The application of corn cob compost did not differ from the application of inorganic 
fertilizers on the number of cobs (fruit.m-2), seed weight (g.m-2), chlorophyll a, b, and total 
content (µg.g-1). The inorganic fertilizer treatment showed the highest seed weight of 550.2 
kgha-1. Corn cob compost dose of 7.5 tons.ha-1 increases the number of cobs per m2, weight 
of 100 seeds, number of seeds per m2. Corn cob compost has the potential to replace inorganic 
fertilizers in corn cultivation on Alfisol soil. 

References 
[1] S. Nadarajan and S. Sukumaran, Chemistry and toxicology behind chemical 

fertilizers. Elsevier Inc., 2021. 
[2] C. S. S. Ferreira, S. Seifollahi-Aghmiuni, G. Destouni, N. Ghajarnia, and Z. 

Kalantari, “Soil degradation in the European Mediterranean region: Processes, status 
and consequences,” Sci. Total Environ., vol. 805, p. 150106, 2022, doi: 
10.1016/j.scitotenv.2021.150106. 

[3] S. Savci, “Investigation of Effect of Chemical Fertilizers on Environment,” APCBEE 
Procedia, vol. 1, no. January, pp. 287–292, 2012, doi: 10.1016/j.apcbee.2012.03.047. 

[4] C. Lazcano, X. Zhu-Barker, and C. Decock, “Effects of organic fertilizers on the soil 
microorganisms responsible for n2o emissions: A review,” Microorganisms, vol. 9, 
no. 5, pp. 1–18, 2021, doi: 10.3390/microorganisms9050983. 

[5] E. F. Durán-Lara, A. Valderrama, and A. Marican, “Natural organic compounds for 
application in organic farming,” Agric., vol. 10, no. 2, pp. 1–22, 2020, doi: 
10.3390/agriculture10020041. 

[6] H. Ifansyah, “Soil Ph and Solubility of Aluminum, Iron, and Phosphorus in Ultisols: 
the Roles of Humic Acid,” J. Trop. Soils, vol. 18, no. 3, pp. 203–208, 2013, doi: 

5

BIO Web of Conferences 155, 01025 (2025)	 https://doi.org/10.1051/bioconf/202515501025
10th ICCC 2024



10.5400/jts.15.2.95. 
[7] I. Corsato Alvarenga, A. N. Dainton, and C. G. Aldrich, “A review: nutrition and 

process attributes of corn in pet foods,” Crit. Rev. Food Sci. Nutr., vol. 62, no. 31, 
pp. 8567–8576, 2022, doi: 10.1080/10408398.2021.1931020. 

[8] L. Yafetto, G. T. Odamtten, and M. Wiafe-Kwagyan, “Valorization of agro-industrial 
wastes into animal feed through microbial fermentation: A review of the global and 
Ghanaian case,” Heliyon, vol. 9, no. 4, p. e14814, 2023, doi: 
10.1016/j.heliyon.2023.e14814. 

[9] A. Pieła. E. Z. Duda, and M. B. Rodak, “Biogenic synthesis of silica nanoparticles 
from corn cobs husks. Dependence of the productivity on the method of raw material 
processing,” Bioorg. Chem., vol. 99, no. October 2019, p. 103773, 2020, doi: 
10.1016/j.bioorg.2020.103773. 

[10] E. Surra, M. Bernardo, N. Lapa, I. A. A. C. Esteves, I. Fonseca, and J. P. B. Mota, 
“Biomethane production through anaerobic co-digestion with Maize Cob Waste 
based on a biorefinery concept: A review,” J. Environ. Manage., vol. 249, no. June 
2018, p. 109351, 2019, doi: 10.1016/j.jenvman.2019.109351. 

[11] A. Q. A. Arby, A. Rinanti, A. Wijayanti, and S. M. P. Marendra, “Utilization of 
corncob waste as bioethanol raw material by activities of Dekkera Bruxellensis and 
Saccharomyces Cerevisiae,” IOP Conf. Ser. Earth Environ. Sci., vol. 1203, no. 1, 
2023, doi: 10.1088/1755-1315/1203/1/012039. 

[12] A. Prasetyo, R. Fitria, and N. Hindratiningrum, “Protein Kasar dan Lemak Kasar 
Amofer Tongkol Jagung Menggunakan M21 Dekomposer dan Urea pada Level yang 
Berbeda,” Bull. Appl. Anim. Res., vol. 4, no. 1, pp. 12–17, 2022, [Online]. Available: 
https://www.ejournal.unper.ac.id/index.php/. 

[13] T. Ayaşan, N. Cetinkaya, S. Aykanat, and C. Celik, “Nutrient contents and in vitro 
digestibility of different parts of corn plant,” South African J. Anim. Sci., vol. 50, no. 
2, pp. 302–309, 2020, doi: 10.4314/SAJAS.V50I2.13. 

[14] F. Pate, “Efektivitas Kompos Limbah Jagung Menggunakan Dekomposer Bakteri 
dan Cendawan pada Tanaman Jagung,” J. Pangan, vol. 27, no. 2, pp. 129–140, Oct. 
2018, doi: 10.33964/jp.v27i2.378. 

[15] N. Amira, A. Sulkifli, S. Gunaseelan, S.D. Palanivelu, K.M. Salleh, M.H.C. Othman, 
“Regenerated cellulose products for agricultural and their potential: A review,” 
Polymers (Basel)., pp. 1–29, 2021, [Online]. Available: 
https://doi.org/10.3390/polym13203586. 

[16] D. Kour, K.L. Rana, A.N. Yadav, N. Yadav, M. Kumar, V. Kumar, P. Vyas, H.S. 
Dhaliwal, “Microbial biofertilizers: Bioresources and eco-friendly technologies for 
agricultural and environmental sustainability,” Biocatal. Agric. Biotechnol., vol. 23, 
no. November 2019, p. 101487, 2020, doi: 10.1016/j.bcab.2019.101487. 

[17] F. Melia, F. M. Aldian, M. S. F. Pahlevi, R. N. I. Risqullah, and S. Oktaffiani, “Peran 
Pemerintah Dalam Meningkatkan Volume Ekspor Jagung,” J. Econ., vol. 2, no. 1, 
pp. 1305–1320, 2023, doi: 10.55681/economina.v2i1.287. 

[18] BPS, “Indonesian corn exportse.” Central Bureau of Statistics, Jakarta, 2023. 
[19] D. Chen, X. Ye, Y. Jiang, W. Xiao, Q. Zhang, S. Zhao, S. Shao, N. Gao, M. Huang, 

and J. Hu, “Continuously applying compost for three years alleviated soil acidity and 
heavy metal bioavailability in a soil-asparagus lettuce system,” Front. Plant Sci., vol. 
13, no. August, pp. 1–12, 2022, doi: 10.3389/fpls.2022.972789. 

[20] A. Rashid, J. Brian, A. Ulery, M.K. Deyholos, S. Sanogo, E.A. Lehnhoff, “Heavy 
Metal Contamination in Agricultural Soil: Environmental Pollutants Affecting Crop 
Health,” Agronomy, vol. 13, no. 6, pp. 1–30, 2023, doi: 10.3390/agronomy13061521. 

[21] S. Suntoro, S. Sudadi, H. Widijanto, and G. N. W. Utami, “Pengaruh Abu Vulkanik 
Kelud dan Pupuk Kandang terhadap Ketersediaan dan Serapan Kalium pada Jagung 

6

BIO Web of Conferences 155, 01025 (2025)	 https://doi.org/10.1051/bioconf/202515501025
10th ICCC 2024



di Tanah Alfisol,” Agrosains J. Penelit. Agron., vol. 18, no. 1, p. 18, 2016, doi: 
10.20961/agsjpa.v18i1.18680. 

[22] J. V. N. S. Prasad, C.S. Rao, K. Srinivas, C.N. Jyogthi, B. Venkateswarlu, and P.K 
Mishra “Effect of ten years of reduced tillage and recycling of organic matter on crop 
yields, soil organic carbon and its fractions in Alfisols of semi arid tropics of southern 
India,” Soil Tillage Res., vol. 156, pp. 131–139, 2016, doi: 
10.1016/j.still.2015.10.013. 

[23] O. Sevinda Panggabean and J. Ginting, “Respons Pertumbuhan dan Produksi 
Tanaman Jagung Hibrida Terhadap Pemberian Kompos Limbah Jagung dan Pupuk 
KCl The Growth and Yield Response of Hybrid Corn On Corn Waste Compost and 
KCl The Growth and Yield Response of Hybrid Corn On Corn Waste Compost and,” 
J. Online Agroekoteaknologi, vol. 3, no. 1, pp. 238–245, 2015. 

[24] P. Lamichhane, M. Veerana, J.S. Lim, S. Mumtaz, B. Shrestha, and E.H. Choi, “Low-
temperature plasma-assisted nitrogen fixation for corn plant growth and 
development,” Int. J. Mol. Sci., vol. 22, no. 10, 2021, doi: 10.3390/ijms22105360. 

[25] B. A. Sinuraya and M. Melati, “Pengujian Berbagai Dosis Pupuk Kandang Kambing 
untuk Pertumbuhan dan Produksi Jagung Manis Organik (Zea mays var. Saccharata 
Sturt) Growth and Production of Sweet Corn (Zea mays var. Saccharata Sturt.) with 
Various Rates of Goat Manure,” Bul. Agrohorti, vol. 7, no. 1, pp. 47–52, 2019, 
[Online]. Available: 
https://journal.ipb.ac.id/index.php/bulagron/article/download/24407/15938/#:~:text
=Menurut Hartatik dan Widowati (2006,, dan bahan organik 31%25. 

[26] S. A. Hosseini, S. N. Rad, N. Ali, and J. C. Yvin, “The ameliorative effect of silicon 
on maize plants grown in Mg-deficient conditions,” Int. J. Mol. Sci., vol. 20, no. 4, 
2019, doi: 10.3390/ijms20040969. 

[27] M. A. Gomaa, E. E. Kandil, A. A. M. Z. El-Dein, M. E. M. Abou-Donia, H. M. Ali, 
and N. R. Abdelsalam, “Increase maize productivity and water use efficiency through 
application of potassium silicate under water stress,” Sci. Rep., vol. 11, no. 1, pp. 1–
8, 2021, doi: 10.1038/s41598-020-80656-9. 

[28] Y. Li, N. He, J, Hou, C.Liu, and X. Wu “Factors influencing leaf chlorophyll content 
in natural forests at the biome scale,” Front. Ecol. Evol., vol. 6, no. JUN, pp. 1–10, 
2018, doi: 10.3389/fevo.2018.00064. 

[29] B. Xiong, L.Li, Q. Li, H. Mao, L. Wang, Y. Bie, and X. Zeng, “Identification of 
Photosynthesis Characteristics and Chlorophyll Metabolism in Leaves of Citrus 
Cultivar (Harumi) with Varying Degrees of Chlorosis,” Int. J. Mol. Sci., vol. 24, no. 
9, 2023, doi: 10.3390/ijms24098394. 

[30] D. I. Arnon, “Copper Enzymes in Isolated Chloroplasts. Polyphenoloxidase in Beta 
Vulgaris,” Plant Physiol., vol. 24, no. 1, pp. 1–15, 1949, doi: 10.1104/pp.24.1.1. 

[31] L. Nikkanen, D. Solymosi, M. Jokel, and Y. Allahverdiyeva, “Regulatory electron 
transport pathways of photosynthesis in cyanobacteria and microalgae: Recent 
advances and biotechnological prospects,” Physiol. Plant., vol. 173, no. 2, pp. 514–
525, 2021, doi: 10.1111/ppl.13404. 

[32] M. A. Amanda, S. Ritawati, N. I. Muztahidin, and D. Firnia, “Pengaruh Pemberian 
Dosis Pupuk Anorganik Tunggal N,P,K Dan Jenis Pupuk Hayati Terhadap 
Pertumbuhan Dan Hasil Tanaman Jagung Manis (Zea mays subsp. mays L.),” J. 
Pertan. Agros, vol. 25, no. 3, pp. 1–23, 2016. 

[33] F. Firmansyah, S. Suharjono, and D. K. Hadiyanto, “Pengaruh Dosis Pupuk Kalium 
dan Pupuk Organik Cair terhadap Persentase Serangan Penyakit Bulai dan Potensi 
Hasil Benih Jagung Manis (Zea mays saccarata L.) Hibrida,” Agrosaintifika, vol. 4, 
no. 1, pp. 254–265, 2022, doi: 10.32764/agrosaintifika.v4i1.2390. 

[34] A. Haris, B. Ibrahim, and S. Syahrul, “Respon tanaman jagung (Zea mays L.) nk6172 

7

BIO Web of Conferences 155, 01025 (2025)	 https://doi.org/10.1051/bioconf/202515501025
10th ICCC 2024



perkasa terhadap pemberian beberapa jenis pupuk organik,” AGROTEK J. Ilm. Ilmu 
Pertan., vol. 7, no. 1, pp. 30–35, 2023, doi: 10.33096/agrotek.v7i1.295. 

[35] A. I. Tofa, A. Y. Kamara, B. A. Babaji, K. T. Aliyu, T. D. Ademulegun, and J. F. 
Bebeley, “Maize yield as affected by the interaction of fertilizer nitrogen and 
phosphorus in the Guinea savanna of Nigeria,” Heliyon, vol. 8, no. 11, p. e11587, 
2022, doi: 10.1016/j.heliyon.2022.e11587. 

[36] S. Gypser and D. Freese, “Phosphorus release from vivianite and hydroxyapatite by 
organic and inorganic compounds,” Pedosphere, vol. 30, no. 2, pp. 190–200, 2020, 
doi: 10.1016/S1002-0160(20)60004-2. 

 

8

BIO Web of Conferences 155, 01025 (2025)	 https://doi.org/10.1051/bioconf/202515501025
10th ICCC 2024


