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ABSTRACT 
Increasing rice production has been carried out in various ways. One method that has 

been implemented is the SRI method which can increase yields up to two times or more, but this 
method has not been adopted optimally by farmers because of the difficulty in cultivating 
practices in the field. Apart from that, farmers still use inorganic fertilizers without balancing 
them with organic fertilizers. One alternative that can be applied is to use organic materials that 
are available in the rice field environment, namely using liquid organic fertilizer (LOF) from 
banana stems and coconut fiber which are very easy for farmers to obtain in the field. Apart 
from the difficulty of getting fertilizer, due to high prices, fertile land has changed its function 
so that the area for rice cultivation is starting to decrease, but the land that is still widely 
available is marginal (suboptimal) land with low soil nutrient content and low pH. The aim of 
this research is to obtain the interaction between the type of LOF and the recommended dose of 
inorganic fertilizer as a substitute. The research location was carried out in Pasar Ambacang 
Village, Kuranji District, Padang City from May to November 2023. The research was carried 
out using a 2-factor factorial design in a Completely Randomized Design (RAL), where the first 
factor was the type of LOF (banana stem and coconut fiber) and the second factor is the dose of 
inorganic fertilizer TSP and KCl (0, 25, 50, 75, 100) % recommendation. The results obtained 
are that providing LOF types with inorganic fertilizers with different recommendations showed an 
interaction with the leaf area index. The number of stomata is influenced by the type of LOF and 
inorganic fertilizer, where LOF coconut fiber with 100% inorganic fertilizer gives the best results. 
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INTRODUCTION 

Background 

Rice plants still need attention in their 

cultivation, because this plant is still 

predominantly needed for the lives of 

Indonesian people. For this reason, serious 

efforts are needed to increase rice production. 

Many efforts have been made to increase 

production, but food security has not yet been 

achieved. For this reason, it is necessary to find 

a more appropriate solution, including 

improving soil fertility, both physically, 

chemically and biologically. 

One way that can be done to increase 

rice production is the SRI method where rice 

crop yields can be increased up to twofold, 

namely 12 tons/ha (Rozen et al., 2009). This is 

because the soil is added with organic fertilizer 

(cow manure). Apart from organic fertilizer in 

solid form, organic fertilizer is also available in 

liquid form. In this research, the SRI method of 
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rice cultivation was carried out by adding 

liquid organic fertilizer (LOF) from banana 

stems and coconut fiber as a substitute for 

inorganic fertilizer (TSP and KCl) on sub-

optimum land. 

Inorganic fertilizer is a problem for 

farmers because of its expensive price, where 

TSP fertilizer is rarely found on the market, as 

well as the price of KCl fertilizer which is 

increasing every year. Farmers only use 

government subsidized urea fertilizer with the 

addition of N, P, K ponsca to their rice fields. 

For this reason, the solution that can be taken 

is to add organic materials from banana stems 

and coconut fiber, which are abundant and 

available at all times. These materials are very 

easy for the public to obtain because they are 

available and very easy to obtain in their 

environment. 

Applying coconut fiber to the soil can 

replace the K element from KCl fertilizer, 
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because coconut fiber containsnutrients and 

microorganisms that plants need for plant 

growth, development and yield. Gunadi (2009) 

cit. Zaini et al., (2018) stated that coconut fiber 

contains natural nutrients that plants need, 

namely potassium (K) around 10.25%. The 

soaked results from coconut fiber which 

contain the element Potassium (K) are very 

good as fertilizer and as a substitute for 

inorganic KCl for plants. The chemical 

composition of coconut fiber includes 

cellulose, lignin, tannin and potassium. Liquid 

Organic Fertilizer (LOF) from coconut fiber 

not only contains the nutrients that plants need, 

but also improves the physical and chemical 

properties of the soil, thereby enabling better 

plant growth and yields. 

Faizi et al., (2020) added that coconut 

fiber contains nutrients such as the element 

potassium (K). The K element in coconut fiber 

functions as an enzyme activator in the 

formation of proteins and carbohydrates for 

plants. Apart from that, according to research 

by Russiani et al., (2018) that giving 250 ml 

LOF of coconut fiber and banana stems gave a 

response to the growth and yield of peanuts, 

namely plant height and number of leaves at 28 

HST. Meanwhile, according to research by 

Rahma et al., (2019), the treatment of coconut 

fiber liquid organic fertilizer at a concentration 

of 150 ml/pot given to corn plants had a 

significant effect on plant height, number of 

leaves, root dry weight and CEC. In line with 

this, the research results of Wijaya et al., 

(2017) stated that the application of 300 ml/pot 

liquid organic fertilizer from coconut fiber had 

a significant effect on the dry weight of the 

corn plant canopy. 

Giving banana stems that have been 

crushed and then made into an extract and 

poured onto the soil really helps add P elements 

to the soil. Banana stems contain the element P 

so that if the fruit has been removed from the 

banana stem and cut down, it can be used to 

add nutrients to rice fields. According to 

Anggrayni (2021), banana stems contain 

92.5% water, 0.35% protein, 4.4% 

carbohydrates, 135mg per 100 grams of 

phosphorus, 213 mg per 100 grams of 

potassium, and 122 mg per 100 grams of 

calcium. The cellulose content of banana stems 

is quite high and most banana stems contain 

water and fiber. The Agricultural Research and 

Development Agency (2019) added that the 

main content of banana stems is nitrogen which 

plays an important role in the formation of the 

vegetative parts of the plant. Banana stems are 

often wasted and become waste. This organic 

waste can be processed into liquid organic 

fertilizer so that plants can more easily absorb 

nutrients from the soil. Liquid fertilizer is an 

organic fertilizer that is easily absorbed 

because it contains decomposed elements. 

Apart from that, the benefits of liquid banana 

stem fertilizer are that it forms the vegetative 

parts of plants, accelerates the photosynthesis 

process, forms organic compounds, and 

stimulates the development of microorganisms 

in the soil. 
 

Research purposes 

The aim of this research is to obtain the 

interaction between the type of LOF and the 

dose of inorganic fertilizer for substitution of 

inorganic fertilizer.  
 

RESEARCH METHODS 

Place and time of research 

The research was carried out in the 

Ambacang Market area, Kuranji District, Padang 

City on community land with technically 

irrigated land. Apart from that, observations of 

stomata and chlorophyll were carried out at the 

Physiology Laboratory of the Faculty of 

Agriculture and at the Central Laboratory of 

Andalas University, Limau Manis Campus, 

Padang. 

 

Experimental design 

The experimental design used was a 2-

factor factorial in a Completely Randomized 

Design (CRD) with 3 replications, where the 

variety used was the Batang Piaman variety 

with the first factor being the type of LOF with 

two levels (coconut fiber LOF and banana stem 

LOF) and the second factor was 

recommendation. inorganic fertilizer with 5 
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levels (0%, 25%, 50%, 75% and 100% 

recommended TSP and KCl inorganic 

fertilizer). The LOF is given to rice plants by 

spraying the soil until it is wet according to the 

treatment with an interval of once a week 

starting in the second week after planting until 

entering the generative phase (week 10), the 

LOF is given at 4 liters per plot. Seedlings are 

planted according to the SRI method, namely 

14 HSS transplanting age with a planting 

distance of 25cm x 25cm, one seedling is 

planted per planting hole and the land is in 

mixed conditions. Plant maintenance includes 

irrigation during the vegetative phase in humid 

conditions until the hairline cracks and entering 

the generative phase of the land in conditions 

of 2-5 cm of water. Weeding is done from 10 

HST to 42 HST by pulling out weeds that grow 

by hand. Pest and disease control is carried out 

as early as possible by keeping the plants free 

from weeds and the plants are planted 

according to the Legowo 4:1 type B row. This 

is to control pest attacks and diseases of the rice 

plants and maintain the microclimate around 

the plants. Harvesting is carried out when the 

harvest criteria have been achieved. The 

variables observed were rice plant growth 

(plant height, total number of tillers, LTR, ILD, 

LAB), and observations of chlorophyll and leaf 

stomata density. 

 

RESULTS AND DISCUSSION 

Data on the height of lowland rice plants of the 

Batang Piaman variety with banana stem LOF 

and coconut fiber LOF after processing with 

variety analysis shows that there is no interaction 

between the type of LOF and the recommended 

dose of inorganic fertilizer, as well as single 

factors. Observation data on rice plant height is 

presented in Figure 1. 

 
 

From Figure 1 above, it can be seen that there is 

no interaction between the type of LOF and the 

recommended TSP and KCl fertilizers given on 

rice plant height. This is because giving LOF 

during the vegetative phase has not affected the 

height of the rice plants. However, it can be seen 

that at 25%, 50%, and 100% the recommended 

dose of inorganic fertilizer for banana stem LOF 

is higher compared to coconut fiber LOF. 

Meanwhile, at 0 and 75% of the recommended 

dose of inorganic fertilizer, coconut fiber LOF is 

higher compared to banana stem LOF. 

Observation data on the total number of 

tillers of the Batang Piaman rice variety after 

being analyzed using variance showed that 

interactions were not significant, as was the case 

with single factors. Data on the total number of 

tillers for rice plants is presented in Figure 2. 

 

 



Subtitution of Inorganic (N Rozen, M Kasim, I Dwipa, A Syarif, Sutoyo)                                     5355 

 

 

 

 
 

FromIn Figure 2, it can be seen that there is no 

interaction between the type of LOF and the TSP 

and KCl fertilizers given on the total number of 

tillers of rice plants, even though the number of 

tillers is more than the conventional method. This 

is because LOF has not affected the growth of the 

Batang Piaman rice variety. However, it can be 

seen that when applying 0, 25% and 100% of the 

recommended dose of inorganic fertilizer, 

coconut fiber LOF produces more shoots 

compared to banana stem LOF. Meanwhile, at 

the recommended dose of 50% and 75%, LOF is 

given for banana stems with more shoots. 

 Observation data on the leaf area index 

of rice plants of the Batang Piaman variety at the 

ages of 7, 8 and 9 WAP with coconut fiber LOF 

and banana stem LOF treatment provided an 

interaction. The type of LOF has a significant 

influence on the leaf area index. Leaf area index 

observation data is presented in Figure 3. 
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From Figure 3 it can be seen that there is an 

interaction between giving LOF and inorganic 

fertilizer, giving inorganic fertilizer has a real 

influence on the leaf area index, this is because 

the leaf area index is also influenced by giving 

TSP and KCl inorganic fertilizers, where giving 

100% of the recommended fertilizer TSP and 

KCl were better than other treatments. 

 The leaf area index of the Batang 

Piaman rice variety is influenced by the type of 

LOF and the application of TSP and KCl 

fertilizers at different recommendations. This is 

because the type of LOF provided is able to 

increase the leaf area index, where the banana 

stem LOF type provides a higher leaf area index 

compared to coconut fiber LOF. The higher the 

dose of TSP and KCl fertilizer given, the higher 

the leaf area index value. Banana stem LOF at 

100% recommended TSP and KCl fertilizers 

gave the highest leaf area index, as did coconut 

fiber LOF. Below is presented Figure 3 regarding 

the leaf area index. 

Observation data on the net assimilation 

rate of rice plants of the Batang Piaman variety 

by giving banana stem LOF and coconut fiber 

LOF at the age of 7-8 WAP showed that the 

interaction was not significant, as did the single 

factors. The observed data on the net assimilation 

rate is presented in Figure 4. 

 
 

Observation data on the net assimilation rate of 

rice plants of the Batang Piaman variety by 

giving banana stem LOF and coconut fiber LOF 

at the age of 8-9 WAP showed no significant 

interaction. Likewise with the single factor. From 

the results of observing the net assimilation rate, 

it can be seen that the administration of LOF 

types with TSP and KCl fertilizers with different 

recommendations does not interact, this is 

because the net assimilation rate has not been 

influenced by the type of LOF and inorganic 

fertilizer. 

 Observation data on the relative growth 

rate of rice plants of the Batang Piaman variety 

when treated with banana stem LOF and coconut 

fiber LOF at the age of 7-9 WAP showed a 

significant interaction. The LOF type of coconut 

fiber when given 75% of the recommended 

inorganic fertilizer is better than other treatments. 

Meanwhile, giving the banana stem LOF type at 

0% recommended inorganic fertilizer is better 

than other treatments. The relative growth rate of 

the Batang Piaman rice variety is presented in 

Figure 5. 
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Observations of the number of stomata are 

presented in Figure 6 below. The observation 

results show significantly different effects, both 

interactions between the two factors and single 

factors. 

 The results from Figure 6 show that LOF 

coconut fiber at a dose of 75% of the 

recommended inorganic fertilizer gave the 

highest number of stomata compared to other 

treatments. Meanwhile, banana stem LOF gave 

the highest number of stomata on the 100% 

inorganic fertilizer recommendation. At a dose of 

25% recommended for inorganic fertilizer, there 

are a greater number of stomata on banana stem 

LOF compared to LOF for coconut fiber, as well 

as at a dose of 100% recommended for inorganic 

fertilizer. Meanwhile, at the 50% recommended 

dose of inorganic fertilizer, coconut coir LOF has 

a higher number of stomata compared to banana 

stem LOF, as does the 75% recommended dose 

of inorganic fertilizer. 

  Observation data on the number 

of stomata of rice plants treated with LOF and 

inorganic fertilizer after being analyzed using 

variance analysisshow that the interaction is not 

real, but the single factor of inorganic fertilizer 

recommendations has a real effect. Data on the 

number of stomata in the seed ripening phase is 

presented in Figure 6. 
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Based on the results of observationsThe number 

of stomata can be seen that the application of 

LOF and TSP and KCl inorganic fertilizers 

provides different numbers of stomata. The 

recommendation for TSP and KCl fertilizers is 

100% higher in the number of stomata compared 

to other treatments. This is because it is related to 

the leaf area index, where the leaf area index 

shows a real influence, so the number of stomata 

obtained will also have an effect. 

 

General Discussion 

 Based on observational data obtained 

from the research results, it turns out that the plant 

height and total number of tillers of the Batang 

Piaman rice variety show results that do not 

interact between the treatment of LOF banana 

stems and LOF coconut fiber with the application 

of TSP and KCl fertilizers which have different 

recommendations. It is suspected that the 

provision of LOF and KCl and TSP fertilizers 

provided has not been able to meet the nutrient 

needs of the Batang Piaman variety of lowland 

rice plants, so there has been no difference in 

plant height and total number of tillers. Judging 

from the description of the Batang Piaman rice 

variety, it turns out that the observed plant height 

is still below the description (105-117cm). 

 Lua index observations leaves show that 

the provision of LOF types and inorganic 

fertilizers with different recommendations 

interacts, but for observing the net assimilation 

rate and growth rate of practice, the provision of 

LOF and TSP and KCl fertilizers provides an 

interaction that is not significant. This is because 

by giving banana stem LOF and coconut fiber 

LOF plus giving urea fertilizer according to the 

recommended dose and TSP and KCl fertilizer 

according to the treatment, it has been able to 

provide a different leaf area index, the leaf area 

index will affect the rate of photosynthesis and 

the number of stomata. 

 

Conclusions and recommendations 

Conclusion 

From the research results obtained, it can 

be concluded that the application of coconut fiber 

LOF and banana stem LOF with the application 

of TSP and KCl fertilizers with different 

recommendations shows an interaction with the 

leaf area index. The number of stomata is 

influenced by the type of LOF and TSP and KCl 

fertilizers, where LOF coconut fiber with 100% 

inorganic fertilizer gives the best results. 

 

Suggestion 

 It is recommended to add organic 

fertilizer to rice fields to increase soil fertility so 

that rice plants develop well. 

BIBLIOGRAPHY 

Anggraini, F., A. Suryanto, dan N. Aini. 2013.  

Sistem Tanam dan Umur Bibit Pada 

Tanaman Padi Sawah (Oryza sativa L.) 

Varietas Inpari 13. Jurnal Produksi 

Tanaman Vol.1 No.2. Universitas 

Brawijaya. 

Anggrayni, P. 2021. Alternatif sumber hara 

dari batang pisang_Kompasiana.com. 7 

Februari 2021. 

https://www.kompasiana.com 

Badan Litbang Pertanian. 2002.  Pedoman 

pembentukan komisi daerah dan 

pengelolaan plasma nutfah. Badan 

Penelitian dan Pengembangan Pertanian, 

Deptan. 

Badan Litbang Pertanian. 2007. Petunjuk 

Teknis Lapang Pengelolaan Tanaman 

Terpadu (PTT) Padi Sawah Irigasi. Badan 

Penelitian dan Pengembangan Pertanian, 

Departemen Pertanian. 40 Hal 

Badan Litbang Pertanian. 2019. Batang 

pisang, kompos organic penutrisi 

tanaman yang ramah lingkungan. 8 

Oktober 2019. 

https://www.litbang.pertanian.go.id/ 

Bouis, H.E., R.D. Graham, and R.M. Welch. 

2000. The consultative group on 

International Agricultural Research 



Subtitution of Inorganic (N Rozen, M Kasim, I Dwipa, A Syarif, Sutoyo)                                     5359 

 

(CGIAR) Micronutrients Project: 

Justification and Objectives. Food and 

Nutrition Bulletin. 21 (4):374-381. 

Chang, T. T., and E. A. Bardens.  1965.  The 

morphology and varietal characteristics of 

the rice plant.  IRRI Tech. Bull. (4). 40 p. 

De Datta, S.K, Bernasor.  1988.  Agronomic 

principles and practice of rice ratooning.. 

In W.H. Smith, V. Kumble, E.P. 

Cervantes (Eds.).  Rice Ratooning. IRRI, 

Los Banos, Philippines. p. 163-176 

Eberhart dan Russell. 1966. Stability 

parameters for comparing varieties. Crop 

Sci. 6:36-40. 

Gotoh, K. and T.T. Chang. 1979. Crop 

adaptation. In J. Sneep and A.J.T. 

Hendriksen (Eds.). Plant Breeding 

Perspectives. Centr. for Agr. Pub & Doc. 

Wageningen. p. 234-261. 

Harbome, J.B., 1987. Metode fotokimia.  

Penuntun cara modern menganalisa 

tumbuhan. ITB.Bandung (terjemahan) 

Hasanah, M. 2004. Pedoman Pengelolaan 

Plasma Nutfah dalam rangka Pelaksanaan 

Otonomi Daerah. Makalah disampaikan 

pada Lokakarya Srategi Pengelolaan 

Plasma Nutfah di Bogor, 5 – 6 Agustus 

2004. 12 hal. 

Hawkes, J.G. 1981. Germplasm collection, 

preservation, and use. In K.J. Frey (Ed.). 

Pland Breeding II. Iowa State Univ. 

Ames. p. 57-84. 

Herani dan M. Rahardjo. 2005. Tanaman 

berkhasiat antioksidan. Penebar Swadaya. 

Jakarta. 99p. 

IBPGR-IRRI. 1980. Deseptions For Rice 

Oryza sativa L. IRRI. Manila, Philipnes. 4 

hal. 

Indrasari, S.D., P. Wibowo, and D.S. 

Damardjati. 1997. Food consumption 

pattern based on the expenditure level of 

rural communities in several parts in 

Indonesia. Balai Penelitian Tanaman Padi. 

Sukamandi (unpublished). 

Institut Pertanian Bogor (IPB). 2000. Laporan 

seminar-lokakarya penyusunan kebijakan 

perberasan. LP-IPB bekerjasama dengan 

Ditjen Tanaman Pangan dan  Hortikultura. 

Bogor. 

Islam, M.S., M. Hasannuzzaman, dan M. 

Rukonuzzaman. 2008.Ratoon rice 

response to different fertilizer doses in 

irrigated condition.   Agric. Conspect. Sci. 

73:197-202. 

Jusuf, M. 2006. Metoda eksplorasi, 

Inventarisasi, Evaluasi dan Konservasi 

Plasma nutfah. Pusat Penelitian 

Bioteknologi, Institut Pertanian Bogor. 

Bogor. 27 hal. 

Khush, G.S. 2002. Food Security by design : 

improving the rice plant in parternership 

with NARS. dalam Kebijakan Perberasan 

dan Inovasi Teknologi Padi. Pusat 

Penelitian dan Pengembangan Tanaman 

Pangan. Bogor. Hal. 67-80. 

Liu, K., J. Qin, B. Zhang, and Y. Zhao. 2012.    

Physiological traits,  yields  and  nitrogen  

translocation  of  ratoon rice in response to 

different cultivations and planting 

periods. Afr. J. Agric. Res. 7:2539-2545. 

Lomboan, N.J. 2002. Tiga primadona merah 

tahun 2002. Nirmala Edisi Tahunan. 

Makarim, A.K. dan I. Las. 2005. Terobosan 

Peningkatan Produktivitas Padi Sawah 

Irigasi melalui Pengembangan Model 

Pengelolaan Tanaman dan Sumberdaya 

Terpadu (PTT). Dalam Suprihatno et al. 

(Penyunting). Inovasi teknologi Padi 

Menuju Swasembada Beras 



5360                                                     Jurnal Pertanian Agros Vol.26 No.1, Januari 2024: 5352-5360 
 

Berkelanjutan. Puslitbangtan, Badan 

Litbang Pertanian. Hal. 115-127. 

Manurung, S.O dan Ismunadji. 1988. 

Morfologi dan Fisiologi Padi. Dalam Padi 

Buku 1. Badan Penelitian dan 

Pengembangan Pangan. Bogor. Hal 55 – 

102. 

Reddy,A,R., 1966, Genetic and Molecular 

Analysis of Anthocyanin Pigmentation 

Pathhway in Rice. Proceedings of the 

third international rice genetics 

symposium. 16-20 Oct 95. IRRI. 

Manila.Phillipines  

Rozen, N. 2008. Mekanisme toleransi padi 

sawah terhadap gulma dengan metode 

SRI. Disertasi Program Doktor 

Pascasarjana Universitas Andalas. 123 

hal. 

Rozen, N, Syafrizal, dan Sabrina. 2011. 

Peningkatan potensi hasil tanaman padi 

melalui alih teknologi SRI di Kota 

Padang. Laporan Pengabdian kepada 

Msyarakat Program IbW. DP2M Dikti. 64 

hal. 

Rozen, N dan Gusnidar. 2016. Kebutuhan unsur 

mikro padi sawah intensifikasi yang diberi 

pupuk   organik titonia plus. Laporan penelitian 

PTUPT DRPM Dikti. 43 halaman. 

 

Rozen, N. Hakim, dan Gusnidar. 2016. Respon 

tanaman padi sawah terhadap 

penambahan pupuk organik titonia plus 

unsur mikro. Prosiding PAGI di Surakarta, 

Solo. ISBN: 978-602-60407-01                         

Rozen, N dan A. Anwar. 2017. Peningkatan Nilai 

Tambah Budidaya Padi Melalui Penerapan   

Minapadi-SRI  Laporan penelitian Skim 

PTUPT DRPM Dikti. 20 halaman. 

 

Rozen, N, N. Hakim, dan Gusnidar. 2017. 

Aplikasi unsur mikro pada padi sawah 

intensifikasi yang diberi pupuk organik 

titonia plus pada metode SRI. Jurnal Solum 

Vol. XIV  No. 1 Januari 2017 (1-12) ISSN 

1829-7994 

 

Rozen, N, Gustian, A.J.Jamil, dan M.A. 

Dermawan. 2018. Response of Two Rice 

Varieties Grown using SRI Methodmin 

Two Different Locations. JERAMI 

(Indonesian Journal of Crop Science) 

Volume 1. Issue 1. 

 

Rozen, N, Musliar, K, dan A. Kusumawati. 

2022. Pemberian POC Batang Pisang dan 

Sabut kelapa untuk Substitusi Pupuk 

Anorganik terhadap Pertumbuhan dan 

Hasil Tanaman Padi Sawah Metode SRI. 

Laporan Penelitian Terapan Fakultas 

Pertanian Universitas Andalas. 26 hal. 

 

  Senewe Rein, E dan Janes B. Alfons. 2011. 

Kajian Adaptasi Beberapa Varietas 

Unggul Baru Padi Sawah Pada Sentra 

Produksi Padi di Seram Bagian Barat 

Provinsi Maluku. Balai Pengkajian 

Teknologi Pertanian Maluku.Jurnal 

Budidaya Pertanian Vol.7 No 2. 

Desember 2011, Halaman 60-64.  

Sugeng, H R. 2001. Bercocok Tanam Padi. 

Aneka Ilmu. Semarang. 62 hal. 

Acknowledgement 

Thanks are expressed to the Dean of the 

Faculty of Agriculture, Andalas University 

who has facilitated this researchFunds for the 

Faculty of AGRICULTURE, Andalas 

University in accordance with Research 

ContractNumber: 6 /PL/SPK/PNP/FAPERTA-

Unand/2023 Fiscal Year 2023 and thanks are 

also expressed to all parties who have helped 

carry out this research smoothly. 


