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ABSTRACT

Rice is a staple food in Indonesia and its production is crucial to meet the increasing demand.
However, industrial pollution poses a threat to rice cultivation, particularly in the Rancaekek
paddy fields. This study aimed to investigate the effect of NPK Bio-Organomineral (NBO)
fertilizer on the growth and yield of rice plants in industrially polluted land. The experiment was
conducted in a greenhouse using Inpari 32 rice varieties. The research was set up in a
randomized block design with eight treatments and four replications. The treatments consisted
of: control (no fertilization), NPK 250 kg.ha, and NBO treatment with doses of 125; 250; 375;
500; 625; 750 kg.ha. The results showed that the application of NBO fertilizer increased the
number of productive tillers, vegetative tillers, and grain dry weight. The optimal dose of NBO at
a dose of 750 kg.ha* showed the best results in increasing the number of vegetative tillers and
productive tillers, while the dose of 375 kg.ha® showed the best results economically in
increasing grain dry weight.
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1. INTRODUCTION

Rice is one of the cereal crops that produces grains of rice as a staple food and a major food
source consumed by the majority of the population in Indonesia. With the development in the
agricultural sector to meet these needs, the issues regarding food, especially rice, become
increasingly complex. The biggest challenge of development is providing food production for
the population, which is projectedto reach 9 billion worldwide by 2030. The increasing demand
for food due to Indonesia's growing population contrasts with the current agricultural
productivity. Various efforts are needed to increase yields optimally to meet these food needs.

In 2022, the per capita rice consumption in Indonesia was 82.87 kg per year, with production
reaching 54.75 million tons and rice harvested area of 10.45 million hectares (Central Statistics
Agency, 2023). High rice consumption must be balanced with sufficient rice production to meet
national needs, one of which is by giving full attention to this issueto ensure food needs are met.
The development of the industrial sector has negative impacts on agriculture and foodsecurity.
One of them is the damage to the rice ecosystem due to industrial waste pollution fromtextile
factories dumping their waste into rivers used for irrigation, resulting in significant losses for
farming efforts and agricultural production. Textile waste pollution contains heavy metals in
paddy fields, which is extremely dangerous if it exceeds the threshold. These heavy metals
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include Pb, Cr, and Cu, which affect the quality of plants grown on them, requiring control
effortsto reduce heavy metal solubility (Handayani et al., 2022).

For example, the Rancaekek paddy fields show contamination from pollutants. Heavy metal

waste originates from textile dye substances, including arsenic (As), cadmium (Cd), chromium

(Cr), lead (Pb), copper (Cu), and zinc (Zn) (Komarawidjaja, 2017). If these heavy metal

elements are absorbed by plants, it can hinder plant growth and even lead to crop failure.

Furthermore, heavy metals absorbed by food crops and consumed by humans, such as rice, can

be hazardous to human health (Agustine et al., 2018).

Soil inherently has the ability to self- purify from harmful substances, but if the amount of

contaminated harmful substances in the soil exceeds the standard quality, the soil's self-

purification is insufficient (Novandi, 2014). Treatment is needed to improve soil fertility with

environmentally friendly fertilizer application using biological agents, such as NPK Bio-

Organomineral (NBO) fertilizer.

NPK Bio-Organomineral fertilizer is a mixture of N fertilizer based on urea, zeolite, activated
charcoal, and compost with biological agents (Bacillus subtilis). Microorganisms play a role in
reducing heavy metal levels in the soil and improving environmental quality (Sudirja et al.,
2016). The NBO fertilizer is expected to be an effective solution to improve soil fertility
contaminated by industrial waste in the paddy fields of Rancaekek Subdistrict.

The appropriate application of NBO can affect the increase in growth and yield of rice plants,
supported by the modification of fertilizer form and size. The form and size of fertilizer affect
nutrient solubility, application speed, ease, and availability, which can be adjusted to the plant's
needs. This improves fertilization efficiency, minimizing nutrient losses due to volatilization or
leaching, thus reducing environmental pollution (Yerizam et al., 2017).

This study aims to analyze the effect of applying NBO fertilizer on industrially polluted paddy
fields planted with rice, focusing on vegetative tillers, productive tillers, and milled dry grain.
The goal is to determine the optimal fertilizer dosage.

2. MATERIAL AND METHODS

2.1 Location and Soil Samples

This study was conducted in a Greenhouse located at Ciparanje Experimental Farm, Jatinangor,
owned by the Faculty of Agriculture, Padjadjaran University, at an altitude of approximately +
740 meters above sea level (masl). Soil analysis was carried out at the Soil Chemistry and Plant
Nutrition Laboratory, Jatinangor, Sumedang Regency, West Java. The production of NBO
fertilizer tablets was done in the Fertilizer Room of Cileles, Faculty of Agriculture, Padjadjaran
University, Jatinangor, Sumedang Regency. In addition, inoculation of biological agents used in
the formulation of NBO fertilizer, namely Bacillus subtilis, was carried out at the Soil Biology
Laboratory, Faculty of Agriculture, Universitas Padjadjaran.

Soil samples were taken from rice fields in Jelegong Village, Rancaekek District, Bandung
Regency and tested by taking a composite of 250 kg for 25 experimental buckets. The soil was
brought to the experimental site to be homogenized by stirring well, then put into 20 cm diameter
buckets of 10 kg per bucket, and fertilized for one week by giving water and stirring, then
flooded with 3 cm of water. In this experiment, test plants were used, such as Inpari 32 rice
varieties.
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2.2 Process of NBO Fertilizer

The preparation of NBO fertilizer uses a formulation ratio of 60% NPK (N from urea fertilizer, P
from guano derived from bat feces, K from empty palm bunches), 20% zeolite, 10% activated
charcoal, and 10% compost from cow dung and roasted husks combined with biological agents
(Bacillus subtilis). The ingredients are uniformed in size by filtering using a 40 mesh sieve, then
stirred until homogeneous using a mixer. The homogenized mixture was then put into a tablet
press to produce an NBO tablet formula with a weight of 0.8 g/tablet, a diameter of 15 mm, and a
thickness of 10 mm.

2.3 Experiment Design

This study used was experimental method with Randomized Block Design (RBD). The
treatments consisted of: control (no fertilization), NPK 250 kg/ha, and NBO treatment with doses
of 125; 250; 375; 500; 625; 750 kg/ha (Table 1). The analysis design utilized ANOVA test, while
testing the difference in treatment means was conducted using the F test at the 5% significance
level. If there are significant differences among treatment means, then the testing is continued
with Duncan’s multiple range test using Smartstat XL.

Table 1: The Dosage of NBO Fertilizer

Symbol Treatment Dosage
(kg.ha?)
A Control 0
B NPK Phonska Fertilizer 250
C NBO Fertilizer 125
D NBO Fertilizer 250
E NBO Fertilizer 375
F NBO Fertilizer 500
G NBO Fertilizer 625
H NBO Fertilizer 750

Note : The treatment (A) or control is the treatment without fertilizer application.
Treatment B is a treatment recommendation with the application of NPK Phonska
(15:10:12) at a dose of 250 kg/ha based on the recommended dose for Rancaekek
location-specific paddy rice plants listed in the Minister of Agriculture
Regulation No. 13 of 2022.

3. RESULT AND DISCUSSION

3.1 Productive Tillers

The application of various doses of NBO fertilizer showed a diverse response to the number of
productive tillers of rice plants. The average number of productive tillers of rice plants can be
seen in Figure 1.
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Figure 1. Effect of NBO on Productive Tillers

Note: Treatment A (Control), B (NPK 100% 250 kg.ha?), C (NPK 125 kg.ha'), D (NPK 250
kg.ha), E (NPK 375 kg.ha?), F (NPK 500 kg.hal), G (NPK 625 kg.hal), H (NPK 750
kg.hat)

Based on Figure 1, the highest number of productive tillers is NBO fertilizer in treatment H
(750 kg.hat) with an average of 21 tillers. Treatment A (control) is the treatment that has the
least number of productive tillers, which is 11 tillers. The application of NBO fertilizer in tablet
form has asignificant effect on increasing the number of productive tillers when compared to
the treatment without fertilization and the treatment with 100% NPK fertilizer
(recommendation).

The NBO fertilizer contains NPK nutrients that affect the number of tillers of rice plants.
Provision of compound fertilizer in the form of NPK in rice plantstends to produce a greater
number of productive tillers compared to a single N fertilizer (Siska, 2020). This is because the
nutrients that are fulfilled are more complete and in accordance with the needs of rice plants.
The zeolite contained in NBO fertilizer also plays a role in adsorbing N elements in the form of
ammonium and then releasing them when the availability of these elements in the soil is low
(Sumniarti, 2019), so that it can produce more productive tillers compared to no fertilization
and NPK Phonska fertilizer.

3.2 Vegetative Tillers

The application of various doses of NBO fertilizer showed a diverse response to the number of
vegetative tillers of rice plants. The average number of tillers of rice plants can be seen in Figure
2.
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Figure 2. Effect of NBO on Vegetative Tillers

Note: Treatment A (Control), B (NPK 100% 250 kg.ha?), C (NPK 125 kg.ha'), D (NPK 250
kg.hal), E (NPK 375 kg.ha?), F (NPK 500 kg.hal), G (NPK 625 kg.hal), H (NPK 750
kg.hat)

Based on Figure 2, the application of NBO fertilizer with treatment H (750 kg.ha) has the best
number of vegetative tillers compared to other treatments. Meanwhile, the control treatment has
the least number of tillers at all observationtimes. This is in line with the plant height due tothe
effect of the slow-release tablet fertilizer form that gives a response in the late vegetative period.
The provision of urea as a source of N nutrients greatly affects the growth of rice planttillers to
grow optimally (Abu et al., 2017). N nutrients play an important role in vegetative growth
(Mastur et al., 2015), such as increasingstem and leaf growth, increasing the number of tillers
and increasing the number of clurrlps in rice plants. The NBO tablet fertilizer can release
ammonium (N-NH*) from urea when nitrogen levels in the soil are low thus maintaining its
availability until the maximum vegetative phase (Sudirja et al., 2016).

Different doses of NBO tablet fertilizer cause variations in its solubility, so there are differences
in the number of vegetative tillers produced. In addition to different volume sizes, nutrient
solubility can also be influenced by different soil pH in each experimental bucket. Nutrients N,
K, Ca, Mg, and S tend to decrease in availability if the soil pH also decreases (Siswanto, 2019).

3.3 Grain Dry Weight

Grain dry weight of paddy can be done after determining the quantity of grains from direct
threshing and weighing to obtain the value of harvested dried paddy. Subsequently, the value of
dried milled paddy with a moisture content of <14% is obtained. The quality of the rice produced
during milling is influenced by the moisture content of the paddy (Iswanto, 2015). If the
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moisture content is too high, more than 14%, the rice will be too soft or mushy, resulting in
broken grains.
The quality of paddy in Indonesia is significantly influenced by factors such as moisture content,
empty grain content, and paddy varieties (Setiawati, 2020). The higher the quality of dried milled
paddy with low empty grain and dirt content, the higher the milling yield. The treatment of NBO
fertilizer produces different effects on the components of milled dry grain yield. The yield
components of rice plants in each treatment can be seen in Table 2 below.

Table 2. Effect of NBO on Grain Dry Weight

Symbol Treatment Grain Dry
Weight ()

A Control 21,28 a

B NPK Phonska 250 kg.ha 24,88 a

C NBO 125 kg.ha* 34,25 b

D NBO 250 kg.ha* 37,55b

E NBO 375 kg.ha* 48,93 cd

F NBO 500 kg.ha* 42,18 bc

G NBO 625 kg.ha! 50,03 cd

H NBO 750 kg.ha* 55,75d

Note: The same letter behind the number indicates that it isnot significantly different according
to Duncan's Multiple Range Test (p<0,05)

Based on Table 2, the application of NBO tablet fertilizer on the lowest grain dry weight was
produced in treatment A (control), which weighed 21.28g. The milled dry grain weight in
treatment E (375 kg.ha*), which weighed 48.93 g, was the best dose economically because the
weight increased against treatment A and treatment B (NPK Phonska). This proves that the use
of NBO fertilizer is effective in increasing the grain dry weight.

Treatment A has the lowest weight due to the absence of fertilizer application. Adding fertilizer
to the soil can increase the availability of nutrients that can support plant growth and production
(Aziz, 2023). These nutrients easily become unavailable due to leaching and evaporation. The
loss of nutrients during the grain filling phase can cause the grainto be incompletely filled and
affect the weight of the rice grain (Syafriyani, 2018).

The application of NBO grain dry weight due to the addition of ameliorant materials in the form
of zeolite, activated charcoal and compost which can provide nutrients continuously and
maintain the availability of nutrients in the roots according to plant needs (Sudirja et al., 2023).
In addition, it has NPK content which is a nutrient element needed by plants in their growth so
that it can affect the increase in the production component of paddy rice plants (Simanjuntak et
al., 2015). Balanced fertilization with nutrient management from organic fertilizers or
ameliorants and balanced inorganic fertilizers can increase the availability of nutrients for rice
plants, thus supporting the process of fertilization and filling of rice grains (Jaenuristy et al.,
2022). The presence of activated charcoal can also hold the availability of potassium nutrients
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for plants (Mariana et al., 2021). Zeolites given as ameliorants can prevent the leaching of
sodium and potassium nutrients out of the root zone (Sudirja et al., 2023).

4. CONCLUSION

Fertilizer of NBO can increase the growth and yield of paddy rice on land polluted by industrial
waste. The application of NBO fertilizer at a dose of 750 kg.ha® showed the best results in
increasing the number of vegetative tillers and productive tillers, while the dose of
375 kg.ha! showed the best results economically in increasing the grain dry weight.

ACKNOWLEDGMENTS
We thank to Directorate of Research and Community Service (DRPM) Universitas Paadjadjaran,
which has funded this research through Hibah Riset Unpad (HRU) 2023.

REFERENCES

Abu, R. L. A, Basri, Z., & Made, U. (2017). Respon Pertumbuhan dan Hasil Tanaman Padi
(Oryza sativa L.) terhadap Kebutuhan Nitrogen Menggunakan Bagan Warna Daun. Jurnal
Agroland, 24(2), 119-127.
http://jurnal.untad.ac.id/jurnal/index.php/ AGROLAND/article/view/8782/6975.

Agustine, L., Sudirja, R., & Harryanto, R. (2018). Identifikasi Sumberdaya Lahan pada
Ketersediaan Logam Berat (Pb, Cd dan Cr) Tanah Sawah di Daerah Pengairan Sungai
Cikijing Kecamatan Rancaekek . Jurnal Teknologi Pertanian Andalas, 229(1), 1410-1920.

Aziz, R. (2023). Kemampuan Penyerapan Hara pada Berbagai Varietas Padi Dan Sistem
Pengairan di Kabupaten Deli Serdang. Jurnal llmiah Magister Agribisnis, 5(1), 1-6.
https://doi.org/10.31289/agrisains.v5il.1494.

Central Statistics Agency. (2023). Indonesia Tahun 2023.

Handayani, C. O., Sukarjo, & Dewi, T. (2022). Distribusi Logam Berat Pb , Cd , Cr, Ni dan
Risiko Kesehatan Akibat Paparan Logam Berat Melalui Saluran Pencernaan di Lahan
Sawah Sekitar Kawasan Industri Kabupaten Bandung. Jurnal Tanah Dan Iklim, 46(1), 47—
59.

Jaenuristy, D. N., Azizah, E., Samaullah, M., Harmansis, A., & Pramudyawardani, E. F. (2022).
Keragaan Agronomi Galur-Galur Padi (Oryza sativa L.) dengan Potensi Hasil Tinggi di
Dataran Rendah Sukamandi. Agrikultura, 33(2), 189.
https://doi.org/10.24198/agrikultura.v33i2.39138.

Komarawidjaja, W. (2017). Paparan Limbah Cair Industri Mengandung Logam Berat pada
Lahan Sawah di Desa Jelegong, Kecamatan Rancaekek, Kabupaten Bandung. Jurnal
Teknologi Lingkungan, 18(2), 173. https://doi.org/10.29122/jtl.v18i2.2047.

Mariana, M., Abdul, A. K., Mistar, E. M., Yahya, E. B., Alfatah, T., Danish, M., & Amayreh, M.
(2021). Recent Advances in Activated Carbon Modification Techniques for Enhanced
Heavy Metal Adsorption. Journal of Water Process Engineering, 43, 102221.
https://doi.org/10.1016/j.jwpe.2021.102221.

Mastur, Syafaruddin, & M, S. (2015). Role and Management of Sugarcane Nitrogen Nutrient to
Increase Productivity. Perspektif, 14(2), 73-86.

Ministry of Agriculture (2022). Regulation of the Minister of Agriculture Number 13 of 2022
concerning the Use of NPK Fertilizer Dosage for Rice, Corn and Soybean Crops in Rice
Fields. Center for Agricultural Research and Development, Ministry of Agriculture, Jakarta.

www.ijaeb.org Page 160




International Journal of Agriculture, Environment and Bioresearch
Vol. 10, No. 03; 2025

ISSN: 2456-8643

Novandi, R. (2014). Remediasi Tanah Tercemar Logam Timbal (Pb) Menggunakan Tanaman
Bayam Cabut (Amaranthus tricolor L.). Jurnal Teknologi Lingkungan Lahan Basah, 2(1),
1-10. https://doi.org/10.26418/jtl1b.v2i1.5565.

Iswanto,P.H., Akbar, A.R. & Rahmi, A. (2015). Pengaruh Kadar Air Gabah Terhadap Mutu
Beras Pada Varietas Padi Lokal Siam Sabah. Jurnal Inovasi Agroindustri, 1 (1), 12-23.
Setiawati. (2020). Faktor-Faktor yang Mempengaruhi Kualitas Gabah Di Indonesia. Jurnal

Ekonomi Pertanian Dan Agribisnis (JEPA), 4(4), 783-793.

Simanjuntak, C. P. S., Ginting, J., & Meiriani. (2015). Pertumbuhan dan Produksi Padi Sawah
pada Beberapa Varietas dan Pemberian Pupuk NPK. Jurnal Online Agroekoteknologi, 3(4),
1416-1424. https://jurnal.usu.ac.id/index.php/agroekoteknologi/article/view/11775.

Siska, Widia & Lenin, 1. (2020). Pemupukan NPK dan Nitrogen pada Tanaman Padi di Lahan
Sawah Berstatus P Tinggi di Sumatera Barat. Jurnal Pengkajian dan Pengembangan
Teknologi Pertanian, 22(175), 175-184.

Siswanto, B. (2019). Sebaran Unsur Hara N, P, K dan pH dalam Tanah. Buana Sains, 18(2), 109.
https://doi.org/10.33366/bs.v18i2.1184.

Sudirja, R., Joy, B., & Rosniawaty, S. (2016). Pengaruh Beberapa Formula Pupuk UZAH
Terhadap Ketersediaan N dan Kelarutan Cd dan Cr di Lahan Tercemar Limbah Industri.
Soilrens, 14(2), 52-62. https://doi.org/10.24198/soilrens.v14i2.11235

Sudirja, R., Masruri, M. K., Suryatmana, P., Rosniawaty, S., Kamaluddin, N. N., & Sandrawati,
D. A. (2023). Pengaruh Pupuk N Bio-organomineral terhadap pH, Nitrat, C-organik,
Kandungan Pb Tanah dan Serapan Pb Tanaman Padi (Oryza sativa L.) pada Sawah
Tercemar Limbah Tekstil. 21(2), 85-92.

Sumniarti N. E. (2019). Dampak Pemupukan Ndan Zeolit pada Pertumbuhan serta Hasil Tanaman
Sorgum (Sorghum bicolour L.) Var. Super 1. Jurnal Agro, 6(1), 1-14.

Syafriyani, T., Darmawan, Sufardi, & H. (2018). Pengaruh Waktu Aplikasi Pupuk pada Fase
Pengisian Bulir terhadap Produktivitas Padi Sawah. Jurnal Penelitian Pertanian Terapan,
18(2), 87-95.

Yerizam, M., Purnamasari, indah, Hasan, A., & Junaidi, R. (2017). Modifikasi Urea Menjadi
Pupuk Lepas Lambat Menggunakan Fly Ash Batubara dan NaOH sebagai Binder. Jurnal
Teknik Kimia, 23(4), 226-229. https://www.researchgate.net/publication/334049993.

www.ijaeb.org Page 161




	2. MATERIAL AND METHODS
	3. RESULT AND DISCUSSION
	3.2 Vegetative Tillers
	3.3 Grain Dry Weight
	4. Conclusion
	ReferenceS

