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The utilization of locally available organic materials as liquid organic fertilizer 

(LOF) represents an eco-friendly biofertilizer alternative that supports 

sustainable agriculture and environmentally responsible farming practices. This 

community service program aimed to improve farmers’ knowledge and 

technical skills in producing and applying liquid organic fertilizer derived from 

local organic resources, including moringa leaves (Moringa oleifera), aged 

coconut water waste, a weed-based biostimulant (BIOSAKA), and 

photosynthetic bacteria (PSB)to promote plant growth and enhance maize 

production. The program was implemented using a two-way interactive 

learning approach that combined educational sessions and hands-on 

practice on the utilization of organic liquid fertilizer (LOF) in maize cultivation. 

The program's effectiveness was primarily evaluated based on farmers’ level 

of understanding after the training activities. Evaluation was conducted using 

a structured questionnaire administered at the end of the program, which 

assessed participants’ comprehension of LOF materials, production principles, 

and application methods. The collected responses were used to determine 

changes in participants’ knowledge and overall learning outcomes resulting 

from the program. The evaluation results revealed clear quantitative 

improvements in farmers’ knowledge, technical understanding, and readiness 

to adopt locally derived organic fertilizers. Prior to the intervention, only 10–30% 

of participants were familiar with the concepts, raw materials, and production 

methods of liquid organic fertilizer (LOF), photosynthetic bacteria (PSB), and 

BIOSAKA. Post-training assessments showed a substantial increase, with 87–

100% of farmers demonstrating an understanding of production procedures 

and application methods. In addition, 85% of participants recognized the 

functional roles of PSB, LOF, and BIOSAKA in supporting maize growth and soil 

fertility, while 95% expressed willingness to apply these organic inputs in their 

future farming practices. These quantitative shifts indicate that the community-

based training effectively strengthened farmers’ capacity and confidence to 

utilize locally sourced organic resources independently. 
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INTRODUCTION 

Maize (Zea mays L.) is a strategic staple crop 

that plays a critical role in national food security, rural 

economic development, and improved farmer 

incomes in Indonesia (Syahruddin et al., 2022). 

According to the data of the National Bureau of 

Statistics (BPS), maize productivity in Central Sulawesi 

from 2022 to 2024 was 4. 20-ton ha⁻¹, 4. 30-ton ha⁻¹, 
and 4. 45 ton ha⁻¹, respectively (Badan Pusat Statistik 

Provinsi Sulawesi Tengah, 2024). These productivity 

levels are considered low and have not reached the 

potential yield benchmark of 7.00-ton ha⁻¹ (Lapates, 
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2024). One of the main maize productions centers in 

Central Sulawesi is the Sigi Regency, particularly in 

Kaleke Village (Badan Pusat Statistik Provinsi Sulawesi 

Tengah, 2024). 

A principal factor contributing to low maize 

productivity is the limited availability of inorganic 

fertilizers, both in terms of supply instability and high 

market costs (Zuhri et al., 2024). This condition restricts 

farmers in Kaleke Village from applying fertilizers 

according to agronomic recommendations, resulting 

in insufficient nutrient uptake and suboptimal plant 

growth during both the vegetative and generative 

phases (Ariningsih et al., 2021; Gezahegn 2021). 

Consequently, the provisioning of nitrogen, 

phosphorus, potassium, and essential micronutrients 

remains inadequate, hindering optimal biomass 

accumulation and grain filling. 

The challenge of inorganic fertilizer scarcity can 

be mitigated through a community-based approach 

that emphasizes the utilization of locally available 

organic resources as sustainable, cost-efficient, and 

environmentally friendly fertilizer alternatives 

(Budiastuti et al., 2023). This approach is grounded in 

the theories of community empowerment and asset-

based community development, which views local 

resources, indigenous knowledge, and farmer 

participation as core assets for achieving long-term 

agricultural resilience. 

Fertilizers and bio stimulants derived from local 

organic materials not only contribute to soil fertility 

restoration and crop productivity enhancement but 

also strengthen farmers’ autonomy by enabling them 

to independently produce nutrient inputs using 

resources accessible within their own farming 

landscape. Therefore, a community-based 

approach was chosen to ensure that technological 

innovations are socially acceptable, economically 

feasible, and contextually relevant, while fostering 

collective learning and capacity building among 

farmers. 

Several organic fertilizer formulations and bio 

stimulants with strong potential to support plant 

growth and maize production include 

photosynthetic bacteria (PSB) (Rizqi et al., 2023), 

liquid organic fertilizer derived from aged coconut 

water waste (Sari et al., 2021), LOF derived from 

Moringa oleifera leaf extract (Praditya et al., 2024), 

and a weed-based antioxidant-rich bio stimulant 

known as BIOSAKA (Aprilia & Wahidah, 2024). PSB are 

metabolically versatile phototrophic bacteria 

capable of synthesizing phytohormones, such as 

auxins, cytokinin’s, and gibberellins, while also 

facilitating atmospheric nitrogen fixation, enhancing 

nutrient availability, and improving maize tolerance 

to both abiotic stress and biotic pressures, including 

pathogens and insect pests (Maulana, 2023; 

Ardiansyah et al., 2025). Moreover, PSB stimulates 

beneficial soil microbial communities, thereby 

improving biological soil quality through increased 

enzymatic activity (Rizal & Barokah, 2024). 

Liquid organic fertilizer produced from aged 

coconut water waste contains readily available 

macro- and micronutrients (Nasution et al., 2025), as 

well as active organic compounds that support 

vegetative development, strengthen root 

architecture, and increase plant metabolic 

efficiency (Haryanta et al., 2022). In parallel, LOF 

derived from M. oleifera leaves are rich in nitrogen, 

phosphorus, potassium, and bioactive secondary 

metabolites including flavonoids, saponins, tannins, 

and antioxidants which contribute to improved plant 

biomass, stronger defense responses against 

pathogens and herbivory, and enhanced grain 

quality and yield (Rachmawatie et al., 2022; Siahaan 

et al., 2023; AL-Marsoumi and Mustafa, 2025). 

BIOSAKA, a weed-based plant elicitor extract, 

enhances soil biological activity, supports organic 

matter decomposition, improves soil structure, 

accelerates nutrient cycling, and contributes to long-

term soil sustainability and continuous maize growth 

(Umam et al., 2025). 

Previous studies have demonstrated that liquid 

organic fertilizers and plant growth-promoting 

microbes can substantially enhance maize growth 

performance, nutrient use efficiency, and yield. For 

example, Ginting et al. (2023) reported that LOF 

derived from aged coconut water improved plant 

height, leaf number, and kernel weight in maize. 

Chan-Keb et al. (2024) further documented that M. 

oleifera-based LOF increased maize growth traits and 

crop productivity. In addition, Sinuhaji et al. (2024) 

observed that PSB application improved soil nitrogen 

availability and activated enzymatic processes that 

support maize plant development. 

Despite these advances, most studies remain 

confined to laboratory or controlled experimental 

scales, and research focusing on village-level farmer 

empowerment for independent, community-based 

LOF production remains limited. This creates a gap in 

practical knowledge of sustainable, group-based 

strategies for the long-term use of local organic 

fertilizer resources. 

Therefore, this community service initiative 

aimed to enhance farmers’ knowledge and 

technical capacity to produce and apply LOF 

derived from local organic resources, including M. 

oleifera leaves, coconut water waste, BIOSAKA 

biostimulant from wild weeds, and PSB inoculation, to 

support sustainable maize cultivation and production 

in the area. 

This approach is expected not only to increase 

maize productivity and nutrient use efficiency but 

also to promote farmer self-reliance, strengthen 

farmer group capacity, and support long-term, 

environmentally sustainable agricultural practices in 

the Kaleke village, Sigi Regency, Indonesia. 
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MATERIALS AND METHODS 

Materials 

Plastic containers, 1.500 mL plastic bottles, 

tablespoons, packaged 250 mL mineral water cups, 

chicken eggs (commercial layer breed), instant MSG 

(monosodium glutamate), pond water (as a source 

of natural microbial inoculum), and EM4 agricultural 

microbial inoculant; aged coconut water waste, 

fresh moringa leaves (Moringa oleifera), a blender, 

filter cloth, hand sprayer, foliar sprayer, compression 

sprayer, sprayer, sprayer, and sprayer; as well as 

Ageratum conyzoides (billygoat weed), Euphorbia 

hirta (asthma plant), and Phyllanthus niruri 

(stonebreaker plant). 

 

Methods 

Research Design and Community-Based Approach 

The community service program was designed 

using a community-based participatory approach 

that emphasizes the active involvement of farmers in 

the learning, implementation, and evaluation 

processes. This approach was selected based on the 

theoretical assumption that farmer participation 

enhances the relevance, acceptance, and 

sustainability of agricultural innovation. By positioning 

farmers as active participants rather than passive 

recipients, the program aimed to foster knowledge 

co-creation, strengthen self-efficacy, and 

encourage the long-term adoption of locally 

sourced organic fertilizer technologies. The overall 

implementation stages of the community service 

activities are illustrated in Fig. 1. 
 

 
 

Fig. 1. Road map of community service 

 

Educational Training on Organic Fertilizer Production  

The community service program was 

implemented using a community-based 

participatory approach, with training materials on 

organic fertilizer production from locally available 

organic resources delivered at the Kaleke Village Hall. 

The materials were delivered using a two-way 

interactive learning method, beginning with an 

explanation of the utilization of local organic 

materials as fertilizer alternatives to reduce 

dependency on inorganic fertilizers. The session 

continued with detailed discussions on the nutrient 

composition and essential macro- and micronutrient 

elements contained in organic fertilizers, the step-by-

step process for producing liquid and solid organic 

fertilizers from local feedstocks, and practical 

guidelines for field application on maize crops (Fig. 1). 

The community service program introduced 

locally derived organic fertilizers and biostimulant 

inputs, including photosynthetic bacteria (PSB), liquid 

organic fertilizer (LOF) based on aged coconut water 

waste, LOF extracted from fresh moringa leaves (M. 

oleifera), and BIOSAKA, a natural elicitor biostimulant 

derived from wild weeds. The educational delivery 

session conducted at the Kaleke Village Hall applied 

a two-way interactive learning model, emphasizing 

the role of local organic resources as sustainable 

alternatives to reduce farmers’ dependency on 

inorganic fertilizers. The session also covered nutrient 

composition, contributions of plant growth hormones, 

formulation procedures, and field-level foliar 

application strategies for maize production systems 

(Fig. 2). 

The material presentation was followed by an 

interactive discussion session designed to verify that 

farmers understood the topics covered. Farmers who 

needed further clarification were encouraged to ask 

follow-up questions, and key concepts were 

subsequently re-explained in detail using simplified, 

accessible language without compromising the 

technical accuracy of the content. This educational 

stage corresponds to the interactive education 

session (90 minutes) within the training strategy 

framework. 
 

 
 

Fig. 2. Two-way interactive educational delivery on 

locally sourced organic fertilizers to maize farmers in 

Kaleke Village, Sigi Regency 

 

Demonstration of Organic Fertilizer Production  

The organic fertilizer production demonstration 

aimed to strengthen farmers’ capacity to 

independently produce and apply organic fertilizers, 

thereby enhancing maize yields. The activity was 

conducted through direct, hands-on engagement 

with farmers, allowing them to understand and 

practice the production processes. The fertilizers 

included photosynthetic bacteria (PSB), liquid 

organic fertilizer (LOF) from aged coconut water 

waste, LOF from fresh moringa (M. oleifera) leaves, 

and BIOSAKA, a weed-based plant biostimulant. 
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This demonstration stage served as the practical 

training component (120 minutes), during which 

farmers actively participated in the preparation. 

Direct involvement was intended to improve 

procedural knowledge, reduce technical barriers, 

and increase farmers’ confidence in independently 

replicating the technology under field conditions. 

 

Production of Photosynthetic Bacteria (PSB)  

The production of photosynthetic bacteria (PSB) 

was performed as described by Suyana et al. (2023), 

involving the preparation of the necessary 

equipment and materials, including plastic 

containers, 1.500 mL plastic bottles, tablespoons, 250 

mL mineral water cups, one chicken egg 

(commercial layer breed), one sachet of instant MSG, 

pond water, and EM4 agricultural microbial inoculant. 

PSB was prepared by cracking one egg into a 

plastic container, adding 1 tablespoon of instant 

MSG, 4 tablespoons of EM4 inoculant, and 250 mL of 

mineral water, and stirring until all ingredients were 

evenly mixed. Five tablespoons of the thoroughly 

mixed solution were then transferred into a 1.500 mL 

plastic bottle containing 1.200 mL of pond water, and 

the mixture was stirred thoroughly until homogeneous. 

The bottles containing the mixture were placed 

in an area exposed to direct sunlight daily. The sun-

drying process for PSB was conducted each day for 

8 hours under direct sunlight. The mixture in the plastic 

bottle was stirred once daily to ensure even mixing, 

and the bottle cap was opened for 1 min daily to 

allow oxygen exchange. The sun-drying process for 

PSB lasted for 14 days. PSB was successfully produced 

and was ready for use when the color of the solution 

changed from cream to brick red or green, 

accompanied by a foul odor. A demonstration of PSB 

production conducted with maize farmers is shown in 

Fig. 3. 
 

 
 

Fig. 3. Demonstration of PSB production attended by 

maize farmers 

 

Production of Liquid Organic Fertilizer (LOF) Based on 

Aged Coconut Water Waste 

The production of LOF from aged coconut 

water waste followed the method of Alfonsius et al. 

(2024) and was carried out by preparing the 

equipment and materials, including 1.500 mL plastic 

bottles, plastic strainers, tablespoons, aged coconut 

water waste, MSG sachets, and EM4 agricultural 

microbial inoculant. 

LOF was produced by pouring 1.200 mL of 

filtered aged coconut water waste into a 1.500 mL 

plastic bottle, followed by the addition of one 

tablespoon of MSG and five tablespoons of EM4 

solution. The mixture was stirred thoroughly until 

homogeneous and then incubated for 7 days in a 

room not exposed to direct sunlight. The mixture was 

stirred every morning and evening to accelerate 

fermentation, and the bottle cap was opened to 

release fermentation gases. LOF that was successfully 

fermented and ready for use was indicated by an 

acidic odor and effervescence resulting from 

fermentation. The demonstration of LOF production 

from aged coconut water waste can be seen in Fig. 

4. 
 

 
 

Fig. 4. Demonstration of liquid organic fertilizer (LOF) 

production from aged coconut water waste 

 

Production of Liquid Organic Fertilizer (LOF) Based on 

Moringa Leaves 

LOF was produced from Moringa oleifera leaves 

according to the method described by Azzahra et al. 

(2022) by preparing the required equipment and 

materials, including 1500 mL plastic bottles, plastic 

strainers, tablespoons, 100 g of fresh Moringa leaves, 

MSG sachets, and EM4 agricultural microbial 

inoculant. 

The procedure involved blending 100 g of fresh 

moringa leaves with 100 mL of clean water until 

smooth. The leaf extract solution was then filtered 

using a strainer to separate the leaf pulp from the 

liquid extract. A total of 1,200 mL of the leaf extract 

was poured into a 1.500 mL plastic bottle, followed 

by the addition of one tablespoon of MSG and five 

tablespoons of EM4 solution, and the mixture was 

stirred until homogeneous. The LOF was incubated for 

7 days in a room not exposed to direct sunlight. The 

mixture was stirred every morning and evening to 

accelerate fermentation, and the bottle cap was 

opened to release fermentation gases. LOF that was 

successfully fermented and ready for use was 

indicated by an acidic odor and effervescence due 

to fermentation. The demonstration of LOF 

production from moringa leaves can be seen in Fig. 

5. 

https://dx.doi.org/10.30656/jpmwp.v10i1.11559
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Fig. 5. Demonstration of liquid organic fertilizer (LOF) 

production from moringa (M. oleifera) leaves 

 

Production of BIOSAKA Elicitor from Wild Weed Plants  

The production of BIOSAKA, as described by 

Abror & Azmi (2023), began with the careful selection 

of appropriate materials, including at least five types 

of healthy wild weeds free from pests and diseases. 

The weeds used included billygoat weed (Ageratum 

conyzoides), asthma plant (Euphorbia hirta), and 

stonebreaker (Phyllanthus niruri). 

Subsequently, the equipment and materials 

were prepared, including plastic containers, clean 

water, and cloths, and all equipment was sanitized to 

prevent contamination. The crushing process was 

conducted by placing the plant materials into a 

plastic container containing 2–5 litres of clean water, 

then gently massaging and rotating the mixture for 

10–15 minutes until the solution turned brown or dark 

green, with slight frothing. This stage was essential for 

extracting bioactive compounds from the wild 

weeds. 
 

 
 

Fig. 6. Demonstration of BIOSAKA elicitor production 

from wild weed plants 

 

 The solution was then filtered to separate the 

plant residue from the liquid to be used. The liquid 

extract was poured into a closed bottle and stored in 

a location protected from direct sunlight, with an 

optimal usage period of 1–2 days after preparation. 

BIOSAKA application was carried out by mixing 40 mL 

of BIOSAKA solution with 15 L of clean water, which 

was then sprayed over the entire maize plant using a 

sprayer. Applications were conducted at weekly 

intervals using the same dosage. The demonstration 

of BIOSAKA elicitor production is shown in Fig. 6. 

 

Application of Organic Fertilizers on Maize Plants 

(Field Trials)  

The field trials component was designed as a 

guided field application stage to evaluate the 

practical feasibility and initial agronomic response of 

maize plants to locally produced organic fertilizers 

under farmer field conditions. Organic fertilizers were 

applied to maize plants to enhance vegetative 

growth, physiological quality, and yield performance. 

Treatments were initiated 7 days after planting (DAP), 

which represents a critical early growth phase 

associated with root establishment and initial leaf 

development. The organic fertilizers applied during 

the field trials included photosynthetic bacteria (PSB), 

liquid organic fertilizer (LOF) derived from aged 

coconut water waste, LOF derived from moringa 

leaves (M. oleifera), and the BIOSAKA elicitor. 

Each organic input was applied independently 

following standardized dosage and application 

procedures to ensure consistency across treatments. 

PSB functions as a photosynthetic microorganism that 

improves nitrogen and phosphate availability 

through biological fixation and nutrient mobilization, 

thereby promoting root and shoot development. LOF 

derived from aged coconut water waste supplies 

essential macro- and micronutrients, particularly 

potassium and phosphorus, which support stem 

strengthening and improve plant tolerance to abiotic 

stress and biotic disturbances.  

LOF derived from moringa leaves contains 

natural plant growth regulators, nitrogen, proteins, 

and essential minerals that accelerate vegetative 

growth and enhance leaf development, which is the 

primary photosynthetic organ. BIOSAKA, a fermented 

extract of wild weeds, provides bioactive 

compounds and beneficial microorganisms that 

stimulate plant defense mechanisms against pests 

and diseases while enhancing soil biological activity. 

For field application, PSB, LOF from aged 

coconut water, and LOF from moringa leaves were 

each diluted to 250 mL per 15 L of clean water, 

whereas BIOSAKA was applied at 40 mL per 15 L of 

water. The diluted solutions were uniformly applied to 

the entire leaf surface using a sprayer to facilitate the 

efficient absorption of nutrients and bioactive 

compounds through the stomata and cuticle. 

Applications were conducted once per week to 

allow for the cumulative effects of microbial activity 

and nutrient availability on plant growth and 

development. Application timing was scheduled 

during periods of low solar radiation, specifically in 

the morning or late afternoon, to minimize 

evaporation losses and degradation of active 

compounds. 

https://dx.doi.org/10.30656/jpmwp.v10i1.11559
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The parameters of success for the field trials were 

defined qualitatively and operationally as follows: (1) 

farmers’ ability to correctly prepare and apply the 

organic fertilizers according to the recommended 

dosage and frequency, (2) observable 

improvements in maize vegetative vigor, such as leaf 

color uniformity and plant robustness, and (3) farmers’ 

willingness to continue applying the organic fertilizers 

independently after the guided session. This field 

application stage functioned as a guided field 

application session (60 minutes) and served as an 

essential bridge between training activities and 

independent farmer adoption. The application of 

organic fertilizers to maize plants is shown in Fig. 7. 
 

 
 

Fig. 7. Application of organic fertilizers on maize 

plants 

 

Activity Evaluation  

An activity evaluation was conducted to assess 

farmers’ understanding, technical competence, and 

independence in applying locally sourced organic 

fertilizer technologies following the implementation of 

the empowerment program. The evaluation focused 

on the cognitive, psychomotor, and attitudinal 

aspects related to the adoption of organic fertilizer 

production and application practices. Data were 

collected using a structured questionnaire 

developed by the community service team to ensure 

consistent and comparable responses. 

The first evaluation component assessed farmers’ 

conceptual understanding of organic fertilizer 

production, including knowledge of the basic 

principles, functions, and benefits of organic fertilizers 

in maize cultivation systems. This assessment aimed to 

determine the extent to which farmers understood 

the rationale for using locally available materials as 

inputs for sustainable agriculture. Understanding of 

nutrient availability, soil health improvement, and the 

role of organic fertilizers in reducing dependency on 

synthetic inputs was also evaluated. 

The second component evaluated farmers’ 

practical abilities in preparing raw materials, 

producing, and applying various types of organic 

fertilizers introduced during the activity, including 

phosphate-solubilizing bacteria (PSB), liquid organic 

fertilizer (LOF) derived from aged coconut water, LOF 

formulated from M. oleifera leaves and BIOSAKA. This 

aspect emphasized farmers’ capacity to 

independently carry out each production stage, 

from material selection and processing to field 

application techniques, reflecting the effectiveness 

of hands-on training and field practice. 

The third evaluation aspect focused on farmers’ 

knowledge regarding the appropriate dosage, 

application frequency, and intended use of each 

type of organic fertilizer. This component was 

essential to assess farmers’ understanding of correct 

application strategies to optimize fertilizer 

effectiveness while minimizing potential misuse. 

Accurate knowledge of dosage and application 

timing is considered a critical factor influencing the 

successful adoption and sustainability of organic 

fertilizer technologies in maize farming systems. 

The fourth component assessed farmers’ 

perceptions, attitudes, and motivation to 

independently apply the introduced organic fertilizer 

technologies in their maize fields. This assessment 

aimed to capture farmers’ readiness for technology 

adoption, perceived benefits, and willingness to 

continue using locally produced organic fertilizers 

beyond the program's duration. Positive perceptions 

and strong motivation are indicators of long-term 

adoption potential. 

The questionnaire was completed at the end of 

the activity after all training sessions and field 

practices had been fully implemented. Farmers were 

encouraged to provide honest and comprehensive 

responses, with assistance from the team when 

necessary to ensure the clarity and accuracy of 

responses, thereby supporting data validity and 

reliability. The collected data were analyzed using 

both quantitative and qualitative approaches to 

evaluate the effectiveness of the empowerment 

program, determine the level of technology 

adoption among farmers, and formulate 

recommendations for improving and scaling up 

locally based organic agriculture development 

programs in the region.  

 

Data Analysis  

To evaluate the effectiveness of the training 

program, changes in farmers’ responses between the 

preliminary and final questionnaires were statistically 

analyzed using the McNemar test. This test was 

selected because the questionnaire responses were 

dichotomous (yes/no) and collected from the same 

participants before and after the intervention. The 

McNemar test is appropriate for assessing significant 

changes in paired nominal data. 

Results of the McNemar test for farmers’ 

knowledge and skills across all evaluated indicators. 

The most pronounced changes were observed in 

indicators related to awareness and understanding 

of PSB, utilization of aged coconut water waste and 
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moringa leaves for LOF production, and the use of 

wild weeds for BIOSAKA formulation. These indicators 

showed a substantial shift from “No” responses in the 

preliminary questionnaire to “Yes” responses in the 

final questionnaire. The statistically significant 

improvement confirms that the observed increases 

were not merely descriptive changes but were 

directly attributable to the training intervention.  

 

RESULTS AND DISCUSSION 

Delivery of Material on Organic Fertilizer Production  

The delivery of instructional material on the 

production of locally sourced organic fertilizers 

contributed to demonstrable improvements in 

farmers’ knowledge and conceptual understanding 

of sustainable nutrient management in maize 

cultivation systems. The material emphasized the 

principles of organic fertilization, the ecological role 

of organic inputs in maintaining soil health, and their 

potential to support maize growth and productivity 

under conditions of limited availability of inorganic 

fertilizers. The focus on locally available raw materials 

strengthened the material's contextual relevance 

and enhanced its applicability in smallholder farming 

systems. 

Following the instructional session, farmers 

exhibited improved comprehension of the 

characteristics, functional mechanisms, and 

production procedures of four organic fertilizer 

technologies, namely Photosynthetic Bacteria (PSB), 

liquid organic fertilizer (LOF) derived from aged 

coconut water waste, LOF formulated from M. 

oleifera leaf extract, and BIOSAKA produced from 

wild weed biomass. In addition, farmers 

demonstrated increased understanding of the 

appropriate application methods of organic fertilizers 

in maize cultivation, including considerations related 

to dosage, application timing, and frequency. This 

improvement indicates that the instructional material 

effectively addressed both the conceptual and 

practical dimensions of organic fertilizer utilization. 

The learning process incorporated systematic 

explanations supported by visual materials and 

structured descriptions of fermentation and 

biological transformation processes. These 

instructional elements facilitated farmers’ 

understanding of the underlying biological 

mechanisms, including nutrient mobilization, 

microbial activity, and plant physiological responses 

to organic inputs. Consequently, farmers were better 

able to link organic fertilizer production techniques 

with their functional roles in enhancing nutrient 

availability, promoting vegetative growth, and 

supporting plant resilience. 

Overall, the delivery of materials increased 

farmers’ awareness of the strategic importance of 

utilizing locally sourced organic resources as 

sustainable alternatives to inorganic fertilizers. This 

outcome reflects the effectiveness of the 

instructional component in strengthening farmers’ 

cognitive readiness to adopt organic fertilizer 

technologies and supports the broader objective of 

promoting environmentally sustainable and 

economically resilient agricultural practices within 

maize-based farming systems. 

 

Demonstration of Organic Fertilizer Production 

Demonstration of Photosynthetic Bacteria (PSB) 

Production  

Demonstrations of Photosynthetic Bacteria (PSB) 

production contributed to measurable 

improvements in farmers’ technical understanding of 

microbial fermentation processes and the functional 

role of photosynthetic microorganisms in supporting 

maize growth. Farmers actively participated in all 

production stages, including material preparation, 

inoculation, and sunlight-based incubation, thereby 

facilitating experiential learning and strengthening 

procedural knowledge. The explanation of material 

functions, such as eggs as a source of protein and 

amino acids, monosodium glutamate (MSG) as a 

nitrogen source, and EM4 as a microbial inoculum, 

enabled farmers to understand the biological 

rationale underlying PSB formulation rather than 

merely following technical instructions. 

The effectiveness of the PSB production process 

was evaluated using observable fermentation 

indicators, particularly changes in color and odor of 

the fermentation medium (Fig. 8). During the initial 

fermentation phase, the solution exhibited a cream-

colored appearance, reflecting limited microbial 

activity and incomplete substrate utilization. As 

fermentation progressed, the solution gradually 

changed to a characteristic brick-red color, 

indicating increased metabolic activity of PSB and 

the synthesis of photosynthetic pigments such as 

bacteriochlorophyll and carotenoids. These 

pigments are essential components of anoxygenic 

photosynthesis, allowing PSB to efficiently utilize light 

energy under low-oxygen conditions. 

The development of brick-red coloration reflects 

active microbial growth and the successful 

conversion of organic substrates into microbial 

biomass and secondary metabolites. This visual 

indicator suggests that the PSB population reached 

an active growth phase, characterized by optimal 

pigment synthesis and metabolic efficiency. In 

addition to color transformation, the emergence of a 

distinctive fermentation odor further confirmed 

successful microbial activity. This odor is a result of 

volatile organic compounds, including organic acids, 

alcohols, and esters, produced during enzymatic 

degradation of organic materials by PSB-associated 

extracellular enzymes, such as proteases and lipases. 

These observations are consistent with previous 

findings reported by Brahmana et al. (2022), who 
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identified brick-red coloration and characteristic 

fermentation odor as reliable indicators of successful 

PSB fermentation driven by high microbial activity 

and secondary metabolite production. Similarly, 

Sutejo et al. (2025) emphasized that visual and 

olfactory indicators provide a practical and low-cost 

method for assessing PSB fermentation success under 

non-laboratory conditions. The alignment between 

the observed outcomes and established literature 

strengthens the validity of the fermentation indicators 

used in this activity. 

The demonstration results indicate that farmers 

were able to acquire practical competence in 

producing PSB using simple techniques and locally 

available materials without reliance on laboratory 

equipment. This increased capacity has direct 

practical implications, as PSB application is known to 

enhance nitrogen and phosphate availability, 

improve soil quality, increase leaf photosynthetic 

efficiency, and ultimately support maize growth and 

productivity. Post-demonstration observations 

showed that farmers were confident in replicating 

the PSB production process independently, 

suggesting that the activity effectively translated 

technical knowledge into applicable skills and 

supported the broader goal of promoting sustainable, 

farmer-led biofertilizer adoption. 
 

 
 

Fig. 8. PSB after 14 days of fermentation under direct 

sunlight 

 

Demonstration of Liquid Organic Fertilizer (LOF) 

Production from Aged Coconut Water Waste 

The demonstration of liquid organic fertilizer (LOF) 

production from aged coconut water waste resulted 

in a clear improvement in farmers’ understanding of 

organic waste valorization and microbial 

fermentation. Through direct involvement in the 

preparation and fermentation stages, farmers 

recognized aged coconut water as a nutrient-rich 

substrate suitable for LOF production. This recognition 

was based on its relatively high macro- and 

micronutrient content, particularly potassium (K) and 

phosphorus (P), as well as essential micronutrients 

such as magnesium (Mg) and zinc (Zn), which 

support microbial growth and nutrient transformation 

during the fermentation process. 

The effectiveness of the LOF fermentation 

process was evaluated using observable physical 

and sensory indicators, including changes in 

aromatic, gas formation, and solution appearance 

(Fig. 9). Successful fermentation was characterized 

by the emergence of a distinctive acidic odor and 

gas accumulation within the container, both of 

which indicate active metabolic processes of 

fermentative microorganisms. After seven days of 

fermentation, the solution changed to a cloudy 

cream color, reflecting the degradation of organic 

compounds and the formation of microbial 

metabolites. These changes indicate that the 

fermentation process proceeded optimally and 

resulted in a biologically stable liquid fertilizer. 

The observed fermentation characteristics were 

consistent with the findings of Nada et al. (2025), who 

reported that color transformation and acidic aroma 

are reliable indicators of successful fermentation of 

aged coconut water waste. Properly controlled 

fermentation enhances the availability of essential 

nutrients, including carbon (C), nitrogen (N), 

phosphorus (P), and potassium (K), and accelerates 

the formation of organic compounds that are readily 

absorbed by plants. The cloudy cream appearance 

and acidic odor reflect effective microbial activity 

and the production of high-quality LOF. 

Beyond technical outcomes, the demonstration 

significantly strengthened farmers’ practical 

capacity to convert organic waste into 

agronomically valuable inputs. Farmers gained a 

functional understanding of how locally available 

waste materials can be transformed into liquid 

fertilizers capable of enhancing vegetative growth, 

improving crop productivity, and increasing plant 

tolerance to biotic stress, such as pest and pathogen 

attacks. This outcome supports the broader objective 

of reducing dependency on chemical fertilizers while 

promoting environmentally sustainable and 

economically efficient nutrient management 

practices at the farm level. 
 

 
 

Fig. 9. LOF from aged coconut water waste after 7 

days of fermentation 
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Demonstration of Liquid Organic Fertilizer (LOF) 

Production from Moringa Leaves  

The demonstration of liquid organic fertilizer (LOF) 

production from moringa (M. oleifera) leaves was 

designed as a capacity-building intervention to 

improve farmers’ technical competence in utilizing 

locally available plant resources as raw materials for 

biofertilizers. The participants were actively engaged 

in all procedural stages, including leaf 

homogenization, filtration, and incorporation of 

fermentation additives, such as molasses and bio 

activators. This participatory approach was 

intentionally implemented to facilitate experiential 

learning and strengthen farmers’ ability to replicate 

the technology independently using local resources. 

M. oleifera leaves possess a high nutritional 

profile, including nitrogen, proteins, vitamins, essential 

minerals, and natural phytohormones such as auxins 

and cytokinins, which provides a strong scientific 

basis for their selection as LOF raw materials. These 

compounds play a critical role in promoting 

vegetative growth, cell division, and new tissue 

formation (Samarakoon et al., 2020; Brockman et al., 

2020). In addition, Moringa leaves contain 

antioxidants and phenolic compounds that support 

microbial proliferation and metabolic activity during 

fermentation, thereby improving the quality of the 

resulting liquid fertilizer. 

Fermentation was conducted over a seven-day 

period with daily observation of changes in aromatic, 

color, and gas formation as indicators of microbial 

activity (Fig. 10). Changes in the physical 

characteristics of the solution to a cloudy suspension 

indicated increased microbial biomass and the 

formation of soluble organic matter, reflecting 

successful fermentation and biological stabilization 

of the LOF. Changes in the physical characteristics of 

the solution to a cloudy suspension indicated 

increased microbial biomass and the formation of 

soluble organic matter, reflecting successful 

fermentation and biological stabilization of the LOF. 

The outcomes of this activity demonstrated that 

farmers achieved a functional understanding of both 

the procedural steps and the scientific rationale 

underlying the production of moringa-based LOF. 

Participants were able to explain the role of each 

component, including molasses as a carbon and 

energy source for fermentative microorganisms and 

bio activators as microbial inoculants that 

accelerate the decomposition of organic matter. This 

level of understanding indicates that the intervention 

effectively transitioned farmers from basic awareness 

to practical competence. 

Overall, the demonstration contributed to 

increased farmer autonomy in producing affordable 

and environmentally friendly biofertilizers, thereby 

supporting sustainable nutrient management 

practices. The utilization of moringa leaves as a 

locally sourced input reduces dependency on 

synthetic fertilizers and reinforces community-based 

agricultural innovation grounded in local resource 

optimization and sustainability. 
 

 
 

Fig. 10. LOF from moringa leaves after 7 days of 

fermentation 

 

Demonstration of BIOSAKA Production from Wild 

Weed Plants  

The demonstration of BIOSAKA production from 

wild weed plants was implemented as a practical 

intervention to enhance farmers’ understanding of 

the role of naturally occurring bioactive compounds 

in strengthening plant defense mechanisms. Farmers 

were introduced to several locally abundant weed 

species, including babadotan (A. conyzoides), 

patikan kebo (E. hirta), and meniran (P. niruri), which 

were selected based on their known bioactive and 

elicitor properties. The kneading process of plant 

materials in water was conducted gently to facilitate 

the release of intracellular bioactive compounds and 

indigenous microorganisms from the weed tissues. 

The resulting extract was subsequently filtered and 

stored in sealed containers prior to application to 

maize plants. Participants recognized that BIOSAKA 

quality is influenced by critical factors, such as raw 

material freshness, kneading duration, and 

equipment sanitation, indicating an improved 

understanding of process control. The activity 

demonstrated that farmers were capable of 

producing an effective BIOSAKA formulation using 

materials readily available in their surrounding 

environment. This knowledge is particularly important, 

as BIOSAKA functions as a natural elicitor capable of 

inducing plant resistance against pests and diseases 

through non-chemical pathways. 

The resulting BIOSAKA solution exhibited a 

cloudy appearance accompanied by a 

characteristic plant extract aroma (Fig. 11). The 

greenish cloudy coloration reflects the presence of 

finely dispersed organic particles derived from the 

dissolution of plant cellular components. The greenish 

cloudy coloration reflects the presence of finely 

dispersed organic particles derived from the 

dissolution of plant cellular components. This 

condition indicates the breakdown of complex 
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biomolecules such as chlorophyll, proteins, and 

phenolic compounds into simpler, soluble forms that 

are more readily assimilated by plants. 

The distinctive aroma of the plant extract 

indicates the presence of volatile secondary 

metabolites produced during fermentation, 

including organic acids, alcohols, and esters. The 

formation of these metabolites signifies the 

occurrence of active fermentative microbial 

processes within the BIOSAKA system. Such microbial 

activity plays a crucial role in generating bioactive 

substances, including natural phytohormones, amino 

acids, and growth-regulating compounds, which 

collectively contribute to enhanced plant vigor and 

increased tolerance to biotic and abiotic stress. 

Overall, the observed changes in color and 

aroma confirm the successful biochemical 

transformation of weed biomass into a functional 

BIOSAKA solution. Consequently, the produced 

BIOSAKA demonstrates strong potential as an 

environmentally friendly liquid organic input enriched 

with bioactive compounds. This finding is consistent 

with Elmiati et al. (2024), who reported that physical 

characteristics, such as cloudy appearance and 

distinctive plant aroma, are reliable indicators of 

BIOSAKA quality, reflecting intensive biochemical 

and microbial activity during the extraction process. 
 

 
 

Fig. 11. BIOSAKA solution extracted from wild weed 

plants 

 

Application of Organic Fertilizers on Maize Plants  

The application of locally sourced organic 

fertilizers was associated with observable differences 

in vegetative growth appearance of maize plants 

under farmers’ field conditions. Maize plants that 

received organic fertilizer inputs visually exhibited 

greener leaves, relatively wider leaf surfaces, and 

sturdier stem appearance compared to plants that 

did not receive organic fertilizer applications (Fig. 12). 

It is important to note that these observations were 

qualitative in nature and were not supported by 

quantitative growth measurements or statistical 

analysis. It is important to note that these observations 

were qualitative in nature and were not supported by 

quantitative growth measurements or statistical 

analysis. 

The visually greener leaf appearance observed 

in the treated plants may be related to the functional 

role of photosynthetic bacteria (PSB) in supporting 

nutrient dynamics and photosynthetic processes. PSB 

are known to participate in nitrogen transformation 

and nutrient mobilization in the rhizosphere, which 

can contribute to chlorophyll formation and 

vegetative development. Salsabila (2024) reported 

that beneficial nutrient-mobilizing bacteria (PSB) can 

support vegetative growth in maize by improving 

plant physiological performance and nutrient use 

efficiency. In the present activity, PSB were applied 

through foliar spraying; therefore, their effects are 

more likely associated with enhanced 

photosynthetic activity and metabolic processes at 

the leaf level rather than rhizosphere-mediated 

mechanisms. Although physiological parameters 

such as chlorophyll content were not quantitatively 

measured, the visual improvements observed in leaf 

greenness are consistent with the general functional 

roles of foliar-applied PSB reported in previous studies. 

In addition, the use of organic inputs has been widely 

reported to improve soil fertility and crop 

performance through enhanced soil biological 

activity and nutrient cycling (Zhou et al., 2022), which 

may contribute to the plant responses observed 

descriptively in this activity. 

Liquid organic fertilizer (LOF) derived from aged 

coconut water waste primarily functions as a source 

of macro- and micronutrients that support plant 

nutritional requirements during the vegetative phase. 

In this activity, nutrient uptake, biomass 

accumulation, and yield parameters were not 

quantitatively measured. However, farmers 

consistently reported visually improved plant vigor 

and more uniform growth following routine LOF 

application. Community-based studies have shown 

that coconut water-based LOF contains essential 

nutrients and fermentation-derived bioactive 

compounds that can support plant physiological 

processes and vegetative growth (Pane et al., 2023). 

Therefore, the observations recorded in the present 

activity can be interpreted as descriptive indications 

of potential nutritional support rather than confirmed 

agronomic effects. 

Farmers perceived that LOF formulated from M. 

oleifera leaves contributed to improved leaf 

development and overall plant appearance. M. 

oleifera leaves are known to contain nitrogen, 

minerals, and naturally occurring bioactive 

compounds that are associated with vegetative 

growth support. Previous studies have reported that 

moringa-based liquid organic fertilizers can influence 

plant height, leaf number, and biomass 

accumulation in several crops (Rachmawatie et al., 

2025; Zakria et al., 2025). In the present study, the 
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effects of moringa-based LOF were evaluated 

qualitatively based on visual plant characteristics; 

therefore, the observations should be interpreted as 

indicative trends rather than measured responses. 

The application of BIOSAKA, a liquid bioelicitor 

derived from mixed weed extracts, was associated 

with perceived improvements in plant vigor and 

physiological appearance. BIOSAKA has been 

applied in community-based organic agriculture 

systems as a plant elicitor intended to stimulate 

metabolic activity rather than serve as a direct 

nutrient source. Pebriyanto et al. (2025) 

demonstrated that the adoption of BIOSAKA in 

community farming systems increased farmers’ 

capacity to utilize locally available biological inputs 

in crop management. Furthermore, Nurhijjah et al. 

(2024) reported that weed-based BIOSAKA 

applications were associated with improved 

vegetative parameters, such as plant height and leaf 

number, in shallot cultivation under field conditions. 

These findings support the interpretation that 

BIOSAKA may function as a bioelicitor, and the visual 

plant responses observed with this application are 

consistent with previous descriptive field reports. 
 

 
 

Fig. 12. Effect of application organic fertilizers on 

maize plant. (a) Maize growth in vegetative stages 

(30 DAP), and (b)Maize yield (80 DAP) 

 

Regular weekly application of PSB, LOF, and 

BIOSAKA was perceived by participating farmers to 

result in more uniform plant growth and improved 

vegetative appearance of maize plants. The 

combined use of these locally sourced organic inputs 

was also reported by farmers to contribute to better 

soil conditions and reduced reliance on chemical 

fertilizers. However, it should be emphasized that this 

activity did not employ a controlled experimental 

design, quantitative growth measurements, or 

statistical analysis. Consequently, the observed plant 

responses should be interpreted strictly as descriptive 

field-based observations rather than statistically 

validated treatment effects. Nonetheless, these 

findings provide preliminary field-level indications of 

the practical potential of locally sourced organic 

fertilizers in community-based agricultural systems 

and underscore the need for future studies that 

incorporate controlled field experiments, 

quantitative growth parameters, and statistical 

analysis to rigorously evaluate agronomic impacts. 

 

Activity Evaluation  

The evaluation results demonstrated substantial 

improvements in participants’ knowledge, technical 

understanding, and intention to adopt organic 

fertilizer technologies following the implementation of 

the community service program. Based on the pre- 

and post-test questionnaire analysis summarized in 

Table 1, positive transitions (No to Yes) were 

consistently observed across all twenty evaluated 

parameters, indicating the effectiveness of the 

training and mentoring activities. 

Prior to the intervention, the participants 

generally possessed a basic awareness of organic 

fertilizers. As shown in the pre-test results, 80.00% of 

farmers reported prior knowledge of organic fertilizers; 

however, their practical experience and applied 

understanding were still limited. Only 30.00% of the 

participants had previously used organic fertilizers for 

crop cultivation, and a similar proportion (30.00%) 

understood their advantages over chemical fertilizers. 

These findings suggest that initial awareness was not 

accompanied by sufficient confidence or technical 

comprehension to support its practical adoption. 

Knowledge gaps were more pronounced in 

relation to specific organic fertilizer technologies 

introduced during the program. None of the 

participants (0.00%) had prior awareness of 

Photosynthetic Bacteria (PSB) and their role in plant 

growth. Likewise, knowledge regarding the utilization 

of mature coconut water waste and Moringa oleifera 

leaves as raw materials for liquid organic fertilizer (LOF) 

was limited to only 20.00% of the participants. 

Awareness of wild weeds as raw materials for 

BIOSAKA elicitor production was even lower, at 

10.00%. These results indicate that although local 

resources were readily available, most farmers had 

not previously recognized their agronomic potential. 

Following the training activities, the post-test 

results revealed marked improvements across all 

knowledge-related parameters. Participants 

demonstrated full understanding (100.00%) of the 

procedures for producing LOF from coconut water 

waste and M. oleifera leaves, as well as increased 

comprehension of BIOSAKA and PSB preparation 

techniques. In addition, 85.00%–89.00% of 

participants reported improved understanding of the 

functional roles of PSB, LOF, and BIOSAKA in 

supporting plant growth, plant health, and maize 

production systems. 

In addition to enhancing conceptual 

knowledge, the program also enhanced participants’ 

technical skills and confidence. Most farmers 

reported being able to independently replicate the 

preparation of PSB, LOF, and BIOSAKA using locally 

available     materials.     Improvements     were     also 

a b 
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Table 1. Pre- and post-test evaluation of participants’ knowledge, skills, and adoption intention toward PSB, 

LOF, and BIOSAKA 
 

No Evaluation Parameters 
Pre-test 

Yes (%) 

Post-test Yes 

(%) 

Change 

(%) 

1. Prior knowledge of organic fertilizers 80.00 100.00 +20.00 

2. Experience using organic fertilizers in cultivation 30.00 95.00 +65.00 

3. Understanding advantages of organic fertilizers compared to 

chemical fertilizers 

30.00 85.00 +55.00 

4. Awareness of Photosynthetic Bacteria (PSB) and their role in 

plant growth 

00.00 89.00 +89.00 

5. Awareness that old coconut water waste can be utilized for 

LOF production 

20.00 100.00 +80.00 

6. Awareness that moringa (M. oleifera) leaves can be used as 

LOF raw material 

20.00 100.00 +80.00 

7. Awareness that wild weeds can serve as raw material for 

BIOSAKA production 

10.00 87.00 +77.00 

8. Interest in learning and applying PSB, LOF, and BIOSAKA 50.00 95.00 +45.00 

9. Awareness that organic fertilizers contribute to soil fertility and 

environmental sustainability 

50.00 85.00 +35.00 

10. Understanding basic PSB fermentation principles 5.00 88.00 +83.00 

11. Understanding foliar application of PSB 10.00 90.00 +80.00 

12. Understanding appropriate LOF dosage and application 

frequency 

15.00 88.00 +73.00 

13. Ability to independently prepare LOF from old coconut water 10.00 100.00 +90.00 

14. Ability to independently prepare LOF from moringa leaves 10.00 100.00 +90.00 

15. Understanding BIOSAKA as a plant elicitor rather than a 

nutrient source 

5.00 85.00 +80.00 

16. Confidence in producing BIOSAKA from locally available 

weed biomass 

5.00 87.00 +82.00 

17. Perceived improvement in plant vigor after organic fertilizer 

application 

20.00 90.00 +70.00 

18. Intention to reduce the use of chemical fertilizers 30.00 85.00 +55.00 

19. Perception that organic fertilizers can reduce production 

costs 

25.00 80.00 +55.00 

20. Willingness to disseminate PSB, LOF, and BIOSAKA knowledge 

to other farmers 

40.00 90.00 +50.00 

*Pre- and post-test assessments were conducted using dichotomous (Yes/No) responses completed by the same participants. Parameters 1–9 

represent the original questionnaire items, while parameters 10–20 were included to capture additional changes in technical understanding, 

skills, perception, and adoption intention following the training activities. 
 

observed in participants’ understanding of the 

appropriate dosage, application frequency, and 

application methods, including foliar application 

strategies for PSB and the use of BIOSAKA as a plant 

elicitor rather than a direct nutrient source. 

Importantly, the intervention positively 

influenced farmers’ attitudes and adoption intentions. 

While initial interest in learning and applying organic 

fertilizer technologies was moderate (50.00%), post-

test results showed that 95.00% of participants 

expressed a willingness to apply PSB, LOF, and 

BIOSAKA in future cultivation practices. Furthermore, 

the recognition of the role of organic fertilizers in 

improving soil fertility and supporting environmental 

sustainability increased substantially, reflecting a shift 

from short-term productivity concerns toward more 

sustainable farming perspectives. 

Overall, the pre- test and post-test evaluations 

(Table 1) demonstrate that the community service 

program effectively addressed existing knowledge 

gaps, strengthened technical capacity, and fostered 

positive attitudes toward the adoption of locally 

sourced organic fertilizers. Although the evaluation 

was based on qualitative Yes/No responses rather 

than quantitative agronomic measurements, the 

consistent positive transitions across all twenty 

parameters provide strong evidence of the 

program’s impact and support the potential for wider 

adoption of PSB, LOF, and BIOSAKA technologies in 

maize-based farming systems. 
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CONCLUSION 

This community service activity successfully 

achieved its objectives by improving farmers’ 

knowledge, skills, and adoption intention regarding 

the production and application of locally sourced 

organic fertilizers, including LOF, PSB, and BIOSAKA. 

The achievement of these objectives was 

demonstrated through measurable improvements in 

the pre- and post-test evaluation parameters, 

indicating an increased understanding of organic 

fertilizer concepts, preparation procedures, and 

application purposes. 

The activity contributed to strengthening 

farmers’ capacity to utilize locally available organic 

materials, such as M. oleifera leaves, mature coconut 

water waste, and wild weeds, as sustainable 

agricultural inputs. Farmers were able to 

independently reproduce the fertilizer preparation 

processes and demonstrated improved awareness of 

the role of organic fertilizers in supporting maize 

growth and environmentally friendly farming 

practices. 

However, this activity was limited to descriptive 

evaluations based on questionnaire responses and 

visual field observations, without quantitative growth 

measurements or statistical field trials. Therefore, 

future activities are recommended to incorporate 

controlled experimental designs, quantitative 

agronomic parameters, and longer-term monitoring 

to more rigorously assess the effectiveness and 

sustainability of locally produced organic fertilizers 

ACKNOWLEDGEMENTS 

The authors sincerely thank the Ministry of 

Education, Culture, Research, and Technology of the 

Republic of Indonesia through the Merdeka Belajar 

Kampus Merdeka (MBKM) Program, facilitated by 

Yayasan Edu Farmers Internasional in 2023. 

Appreciation is also extended to the Farmer Group in 

Kaleke Village, Sigi Regency, Central Sulawesi, for 

their enthusiastic participation and support 

throughout the implementation of the activities. 

 

REFERENCES 
Abror, L. A. A., & Azmi, I. (2023). Sosialisasi dan pembuatan 

biosaka sebagai solusi dalam mengurangi 

penggunaan pupuk kimia di Desa Selaparang. Jurnal 

Pengabdian Magister Pendidikan IPA, 6(2), 390–393. 

https://doi.org/10.29303/jpmpi.v6i2.3194  

Alfonsius, F. A. P., Hasbiadi, H., Aryadwipa, G. A., Aulya, F., 

Harlisa, H., Lusina, L., & Zezaria, R. G. (2024). Pelatihan 

pembuatan pupuk organik cair berbasis 

pemanfaatan limbah air kelapa di Desa Landoula 

Kecamatan Iwoimendaa Kabupaten Kolaka. 

JDISTIRA: Jurnal Pengabdian Inovasi dan Teknologi 

Kepada Masyarakat, 4(2), 262–267. 

https://doi.org/10.31949/jdistira.v4i2.387212417  

AL-Marsoumi, F. S. H., & Mustafa, E. A. H. (2025). Response of 

local orange transplants to bio and organic fertilizers 

and spraying with moringa leaves extract. Iraqi 

Journal of Agricultural Sciences, 56(Special), 179–189. 

https://doi.org/10.36103/cqnr8793   

Aprilia, L. C. A. L. C., & Wahidah, F. F. (2024). The 

effectiveness of varying doses of biosaka elicitor on 

the growth and yield of broccoli plants (Brassica 

oleracea var. italica). Journal of Tropical Agricultural 

Engineering and Biosystems, 12(3), 214–225. 

https://doi.org/10.21776/ub.jkptb.2024.012.03.4   

Ardiansyah, F., Syamsiah, M., Imansyah, A. A., & Muli, R. 

(2025). Respon pertumbuhan tanaman jagung manis 

(Zea mays saccharata Sturt. L) terhadap pemberian 

photosynthetic bacteria (PSB) dan Jadam microbial 

solution (JMS). Agroscience, 15(1), 23–41. 

https://doi.org/10.35194/agsci.v15i1.5337   

Ariningsih, E., Rachman, B., Sudaryanto, T., Ariani, M., 

Septanti, K. S., & Adawiyah, C. R. (2021). Strategies for 

sustainable corn production: A case of South 

Lampung District, Lampung Province, Indonesia. In 

IOP Conference Series: Earth and Environmental 

Science (Vol. 892, No. 1, p. 012075). IOP Publishing. 

https://doi.org/10.1088/1755-1315/892/1/012075   

Azzahra, N. A., Nasichah, D., Dewi, E. T., Harianto, H. A., & 

Diana, L. (2022). Pemanfaatan limbah daun kelor 

sebagai bahan dasar pembuatan pupuk organik cair 

(POC). KARYA: Jurnal Pengabdian Kepada 

Masyarakat, 2(3), 188–192. 

https://doi.org/10.31949/jpm.v2i3.187   

Badan Pusat Statistik Provinsi Sulawesi Tengah (2024). Luas 

Panen, Produksi, dan Produktivitas Jagung. Badan 

Pusat Statistik Provinsi Sulawesi Tengah. 
https://sulteng.bps.go.id/id/statistics-

table/2/MjcxIzI=/luas-panen--produksi--dan-

produktivitas-jagung.html 

Brahmana, E. M., Dahlia, D., Mubarrak, J., Lestari, R., Karno, 

R., & Purnama, A. A. (2022). Sosialisasi pembuatan 

bakteri fotosintesis sebagai penyubur tanaman: 

Socialization of making photosynthetic bacteria as 

plant fertilizer. CONSEN: Indonesian Journal of 

Community Services and Engagement, 2(2), 67–71. 

https://doi.org/10.57152/consen.v2i2.463   

Brockman, H. G., Brennan, R. F., & van Burgel, A. (2020). The 

impact of phytohormone concentration in Moringa 

oleifera leaf extract on wheat yield and components 

of yield. Journal of Plant Nutrition, 43(3), 396–406. 

https://doi.org/10.1080/01904167.2019.1658831  

Budiastuti, M. T. S., Purnomo, D., Pujiasmanto, B., & 

Setyaningrum, D. (2023). Response of maize yield and 

nutrient uptake to indigenous organic fertilizer from 

corn cobs. Agriculture, 13(2), 309. 

https://doi.org/10.3390/agriculture13020309  

Chan-Keb, C. A., Agraz-Hernandez, C. M., Gutierrez-

Alcantara, E. J., Ruiz-Hernandez, J., Perez-Balan, R. A., 

Dzul-Caamal, R., & Mendoza-Arroyo, G. E. (2024). 

Production and evaluation of a Moringa oleifera 

liquid biofertilizer to improve seedling growth of three 

crop plants. Applied Ecology & Environmental 

Research, 22(2). 

https://doi.org/10.15666/aeer/2202_1455-1469  

Elmiati, R. E. R., Ramona, F. R. F., & Habibillah, M. H. M. (2024). 

Aplikasi biosaka sebagai subsitusi pupuk anorganik 

pada pertumbuhan dan hasil cabai (Capsicum 

annum l.) ramah lingkungan. Journal of Scientech 

Research and Development, 6(2), 709-715. 
https://doi.org/10.56670/jsrd.v6i2.777 

https://dx.doi.org/10.30656/jpmwp.v10i1.11559
https://doi.org/10.29303/jpmpi.v6i2.3194
https://doi.org/10.31949/jdistira.v4i2.387212417
https://doi.org/10.36103/cqnr8793
https://doi.org/10.21776/ub.jkptb.2024.012.03.4
https://doi.org/10.35194/agsci.v15i1.5337
https://doi.org/10.1088/1755-1315/892/1/012075
https://doi.org/10.31949/jpm.v2i3.187
https://sulteng.bps.go.id/id/statistics-table/2/MjcxIzI=/luas-panen--produksi--dan-produktivitas-jagung.html
https://sulteng.bps.go.id/id/statistics-table/2/MjcxIzI=/luas-panen--produksi--dan-produktivitas-jagung.html
https://sulteng.bps.go.id/id/statistics-table/2/MjcxIzI=/luas-panen--produksi--dan-produktivitas-jagung.html
https://doi.org/10.57152/consen.v2i2.463
https://doi.org/10.1080/01904167.2019.1658831
https://doi.org/10.3390/agriculture13020309
https://doi.org/10.15666/aeer/2202_1455-1469
https://doi.org/10.56670/jsrd.v6i2.777


Iskandar et al., Jurnal Pengabdian Masyarakat Wikrama Parahita, Volume 10 Number 1, May 2026: 1-15 

DOI: https://dx.doi.org/10.30656/jpmwp.v10i1.11559  

 

14 

Gezahegn, A. M. (2021). Effect of organic fertilizers on maize 

(Zea mays L.) production and soil physical and 

chemical properties. World Applied Sciences Journal, 

39(1), 11–19. 

https://doi.org/10.5829/idosi.wasj.2021.11.19  

Ginting, A. S., Tarigan, S., Halawa, R., & Tarigan, N. J. (2023). 

Pemanfaatan Wortel Afkir (Daucus carota L.) 

Sebagai Bahan Utama Pembuatan Pupuk Organik 

Cair (POC). Jurnal Agroteknosains, 7(1), 122-130. 

https://www.portaluniversitasquality.ac.id:5388/ojssys

tem/index.php/AGROTEKNOSAINS/article/view/1071 

Haryanta, D., Sa’adah, T. T., & Thohiron, M. (2022). Physico-

Chemical Characterization of Liquid Organic Fertilizer 

from Urban Organic Waste. Chemical Engineering 

Transactions, 96, 457–462. 

https://doi.org/10.3303/CET2296077  

Lapates, J. M. (2024). Corn Crop Disease Detection Using 

Convolutional Neural Network (CNN) to Support 

Smart Agricultural Farming. International Journal of 

Engineering Trends and Technology, 72(6), 195–203. 

https://doi.org/10.14445/22315381/IJETT-V72I6P120   

Maulana, E. H. (2023). Intensitas Aplikasi PSB (Photosynthetic 

Bacteria) dan Pemberian Pupuk Daun pada 

Tanaman Buncis (Phaseolus vulgaris L.). Jurnal 

Agroplant, 6(1), 1–13. 

https://doi.org/10.56013/agr.v6i1.1815   

Nada, D. H., Abi, F. D. Y. P., & Nadut, A. (2025). Pengaruh 

Waktu dan Metode Fermentasi Terhadap 

Kandungan C, N, P, K dalam Pupuk Organik Cair dari 

Limbah Air Kelapa Tua, Limbah Buah-Buahan dan 

Molase. Agroteknika, 8(1), 54–64. 

https://doi.org/10.22146/agroteknika.498   

 Nasution, A. A. A., Dalimunthe, B. A., Rizal, K., & Triyanto, Y. 

(2025). Utilization of Coconut Water Waste as Liquid 

Organic Fertilizer for the Growth of Mung Bean 

Microgreens (Vigna radiata). JURNAL AGRONOMI 

TANAMAN TROPIKA (JUATIKA), 7(1), 320–325. 

https://doi.org/10.36378/juatika.v7i1.4215   

Nurhijjah, N., Romano, R., & Fajri, F. (2024). Innovative 

adoption of the use of Biosaka elisator in rice 

cultivation in Aceh. MSJ: Majority Science Journal, 

2(3), 98–108. https://doi.org/10.00000/msj.v2i3.098108 

Pane, E., Sihotang, S., Sitompul, M. Y., Indrawaty, A., 

Mariana, M., & Qohar, A. F. (2023). Provision of POC 

coconut water and tea dregs compost on plant 

growth and production. Jurnal Penelitian Pendidikan 

IPA, 9(9), 7434–7438. 

https://doi.org/10.29303/jppipa.v9i9.4984 

Pebriyanto, R., Jayanti, W. M. M., Al Hidayat, S., Respatiaji, 

F., Mansur, M. R. H., Jannah, L. M., & Pamungkas, J. 

(2025). Agricultural education program on Biosaka 

production to reduce dependence on chemical 

fertilizers and pesticides in Sidosari Village. 

Transformatif: Jurnal Pengabdian Masyarakat, 6(2), 

140–152. 

https://doi.org/10.22515/tranformatif.v6i2.9796 

Praditya, A., Mustamu, N. E., Dalimunthe, B. A., & Lestari, W. 

(2024). Application of Liquid Organic Fertilizer from 

Moringa Leaves (Moringa oleifera) on Sweet Plants 

(Brassica juncea L). International Journal of 

Community Service, 4(3), 249–252. 

https://doi.org/10.51601/ijcs.v4i3.282    

Rachmawatie, S. J., Purwanto, E., Sakya, A. T., & Dewi, W. S. 

(2022, December). Growth and Content of N, P, K, Fe 

in Rice Plants with Liquid Organic Fertilizer Application 

of Moringa Leaf. In IOP Conference Series: Earth and 

Environmental Science (Vol. 1114, No. 1, p. 012078). 

IOP Publishing. https://doi.org/10.1088/1755-

1315/1114/1/012078 

Rizal, M., & Barokah, U. (2024). Pengaruh Photosynthetic 

Bacteria (PSB) terhadap Pertumbuhan dan Kualitas 

Hasil Tanaman Sawi Pakcoy (Brassica rapa subsp. 

Chinensis L.). Biofarm: Jurnal Ilmiah Pertanian, 20(1), 

37–43. https://doi.org/10.21070/biofarm.v20i1.1442  

Rizqi, M. A., Laupa, M. F. A., Risma, L. C. A., Ekaputri, D., 

Da'inawari, K., Saragi, L. B., & Apriastika, I. N. (2023). 

Penyuluhan Pembuatan Pupuk Photosynthetic 

Bacteria (PSB) sebagai Upaya Peningkatan 

Produktivitas Pertanian di Desa Argapura, Bogor. 

Jurnal Pusat Inovasi Masyarakat, 5(2), 218–225. 

https://doi.org/10.33005/jpim.v5i2.357    

Salsabila, M. F. (2024). Respon pertumbuhan dan hasil 

tanaman jagung manis (Zea mays saccharata Sturt) 

akibat pemberian beberapa konsentrasi bakteri 

fotosintesis (PSB). Journal of Agricultural Science 

Development (JASED), 8(2), 

https://jurnal.umsb.ac.id/index.php/agriculture/articl

e/view/6346 

Samarakoon, S. M. A. L. P., & Kandegama, W. M. W. W. 

(2020). Aphytogenic Plant Growth Regulator from 

Moringa (Moringa oleifera) Leaf Extract. In 

Молодежная наука-развитию 

агропромышленного комплекса (pp. 388–395) 

Sari, D. I., Gresinta, E., & Noer, S. (2021). Efektivitas Pemberian 

Air Kelapa (Cocos nucifera) sebagai Pupuk Organik 

Cair terhadap Pertumbuhan Tanaman Tomat 

(Solanum lycopersicum). EduBiologia: Biological 

Science and Education Journal, 1(1), 41–47. 

https://doi.org/10.20885/edubiologia.vol1.iss1.art6  

Siahaan, F. R., Sembiring, M., Hasanah, Y., & Sabrina, T. 

(2023, June). Chemical Characteristics and Plant 

Growth Regulators of Organic Waste as Liquid 

Organic Fertilizer. In IOP Conference Series: Earth and 

Environmental Science (Vol. 1188, No. 1, p. 012001). 

IOP Publishing. https://doi.org/10.1088/1755-

1315/1188/1/012001  

Sinuhaji, B., Wong, G., Serly, P., Setiawan, R. F., & Virnanda, 

P. (2024). Empowering Farmers Through Assistance in 

Producing Alternative Photosynthetic Bacteria (PSB) 

Fertilizers for Corn Crops in Sigi District. AJARCDE 

(Asian Journal of Applied Research for Community 

Development and Empowerment), 203–

207. https://doi.org/10.29165/ajarcde.v8i2.423 

Sutejo, H., Napitupulu, M., Rahmi, A., Syahfari, H., Jannah, N., 

Sujalu, A. P., & Suhebi, Y. (2025). Pelatihan Pembuatan 

dan Aplikasi Fotosintesis Bakteria (PSB) pada Komoditi 

Padi Sawah di Kelompok Tani Panca Kelurahan 

Lempa Kecamatan Samarinda Utara. JURNAL 

ABDIMAS UNTAG SAMARINDA, 3(1). 

https://doi.org/10.33005/jabimas.v3i1.123  

Suyana, J., Rahma, A. M., Widyasari, A. I., Zahra’Maulidina, 

A., Damayanti, F. O., Luthfiana, H., & Salsabila, S. 

(2023). Pembuatan Pupuk Organik Cair (POC) dan 

Pupuk Photosynthetic Bacteria (PSB) sebagai Upaya 

Peningkatan Kesadaran Petani di Desa Pondok, 

Kecamatan Karanganom, Kabupaten Klaten. 

KREASI: Jurnal Inovasi Dan Pengabdian Kepada 

Masyarakat, 3(1), 103–111. 

https://doi.org/10.33005/kreasi.v3i1.145  

https://dx.doi.org/10.30656/jpmwp.v10i1.11559
https://doi.org/10.5829/idosi.wasj.2021.11.19
https://www.portaluniversitasquality.ac.id:5388/ojssystem/index.php/AGROTEKNOSAINS/article/view/1071
https://www.portaluniversitasquality.ac.id:5388/ojssystem/index.php/AGROTEKNOSAINS/article/view/1071
https://doi.org/10.3303/CET2296077
https://doi.org/10.14445/22315381/IJETT-V72I6P120
https://doi.org/10.56013/agr.v6i1.1815
https://doi.org/10.22146/agroteknika.498
https://doi.org/10.36378/juatika.v7i1.4215
https://doi.org/10.00000/msj.v2i3.098108
https://doi.org/10.29303/jppipa.v9i9.4984
https://doi.org/10.22515/tranformatif.v6i2.9796
https://doi.org/10.51601/ijcs.v4i3.282
https://doi.org/10.1088/1755-1315/1114/1/012078
https://doi.org/10.1088/1755-1315/1114/1/012078
https://doi.org/10.21070/biofarm.v20i1.1442
https://doi.org/10.33005/jpim.v5i2.357
https://jurnal.umsb.ac.id/index.php/agriculture/article/view/6346
https://jurnal.umsb.ac.id/index.php/agriculture/article/view/6346
https://doi.org/10.20885/edubiologia.vol1.iss1.art6
https://doi.org/10.1088/1755-1315/1188/1/012001
https://doi.org/10.1088/1755-1315/1188/1/012001
https://doi.org/10.29165/ajarcde.v8i2.423
https://doi.org/10.33005/jabimas.v3i1.123
https://doi.org/10.33005/kreasi.v3i1.145


Iskandar et al., Jurnal Pengabdian Masyarakat Wikrama Parahita, Volume 10 Number 1, May 2026: 1-15 

DOI: https://dx.doi.org/10.30656/jpmwp.v10i1.11559  

 

15 

Syahruddin, K., Azrai, M., Nur, A., & Wu, W. Z. (2020, April). A 

Review of Maize Production and Breeding in 

Indonesia. In IOP Conference Series: Earth and 

Environmental Science (Vol. 484, No. 1, p. 012040). 

IOP Publishing. https://doi.org/10.1088/1755-

1315/484/1/012040  

Umam, S., Padjung, R., & Jayadi, M. (2025). Toward Greener 

Harvests: Unveiling the Synergistic Effects of Biochar 

and Biosaka on Sweet Corn (Zea mays saccharata) 

Growth, Yield, and Physiology. In BIO Web of 

Conferences (Vol. 158, p. 03010). EDP Sciences. 

https://doi.org/10.1051/bioconf/202515803010  

 Zakria, M. I., Soomro, A. A., Buriro, M., Jatoi, W. A., & Rajpar, 

I. (2025). Growth and yield response of mungbean to 

foliar application of Moringa leaf extract (MLE) at 

different time intervals. Planta Animalia, 4(6), 365–387. 

https://doi.org/10.29303/pav.4.6.365 

Zhou, Z., Zhang, S., Jiang, N., Xiu, W., Zhao, J., & Yang, D. 

(2022). Effects of organic fertilizer incorporation 

practices on crops yield, soil quality, and soil fauna 

feeding activity in the wheat-maize rotation system. 

Frontiers in Environmental Science, 10, 1058071. 

https://doi.org/10.3389/fenvs.2022.1058071 

Zuhri, N. M., Puspita, N., & Aisyah, S. (2024). Efficiency of Corn 

Cultivation to Enhance Food Self-Sufficiency in 

Indonesia. Revista de Ciências Agroveterinárias, 

23(4), 616–624. 

https://doi.org/10.22491/rcav.2024.23.4.616

 

https://dx.doi.org/10.30656/jpmwp.v10i1.11559
https://doi.org/10.1088/1755-1315/484/1/012040
https://doi.org/10.1088/1755-1315/484/1/012040
https://doi.org/10.1051/bioconf/202515803010
https://doi.org/10.29303/pav.4.6.365
https://doi.org/10.3389/fenvs.2022.1058071
https://doi.org/10.22491/rcav.2024.23.4.616

