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This systematic literature review examines the effects of Bokashi
organic fertilizer dosage on rice plants' agronomic growth and
productivity (Oryza sativa). Using 16 Scopus-indexed articles, the
study synthesizes findings on how Bokashi impacts key agronomic
parameters such as plant height, tiller number, biomass production,
and grain yield. The review highlights that optimal dosages (5-10
tons/ha) consistently improve growth and yield outcomes compared to
chemical fertilizers or untreated controls. Bokashi's nutrient-rich
composition and ability to enhance soil health and microbial activity
make it a sustainable alternative for rice cultivation. However, its
effectiveness depends on soil type, environmental conditions, and rice
variety. Challenges related to dosage standardization and large-scale
implementation are identified, and recommendations for future
research are provided. This review underscores the potential of
Bokashi in promoting sustainable agriculture while reducing reliance
on synthetic inputs.
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1. INTRODUCTION

Rice is one of the most important
staple crops, feeding nearly half of the world's
population. Its production plays a critical role
in ensuring food security, especially in areas
characterized by high population densities,
such as Asia [1], [2]. However, intensification
of rice farming systems has resulted in soil
degradation, reduced productivity, and other
environmental problems due to overuse of
chemical fertilizers [3], [4]. In the face of this,
attention is shifting toward land stewardship
practices that will favorably impact rice
production without altering environmental

health: more specifically, organic fertilizers
[5].

Bokashi is an organic fertilizer made
from the fermentation of organic materials,
which has been highly recognized to increase
soil fertility by improving microbial activity
and giving plants the necessary nutrients [6],
[7]. Unlike other organic fertilizers, Bokashi is
produced in an anaerobic fermentation
process that speeds up the decomposition
process, thereby enriching the end product
with beneficial microorganisms [8]-[10]. This
unique composition makes Bokashi an
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attractive option to promote sustainable
farming practices in rice cultivation.

Recently, some works have focused
on the use of Bokashi for enhancing rice
agronomic characteristics and yielding. Plant
height, tillers emitted, biomass produced, and
yield are some of the features that are affected
by Bokashi application [11]-[13]. Besides,
Bokashi can improve the physical structure of
the soil, the water retention, and nutrient
availability, —hence providing optimal
conditions to rice plants [14], [15]. While
offering these potential benefits, the
performance of Bokashi is highly dependent
on the dosage applied, which again differs for
soil type, rice variety, and climatic conditions.

The objective of this paper is to
conduct a systematic review of available
literature relating to the impacts of Bokashi
organic fertilizer dosage on rice plants'
agronomic growth and productivity. Using 16
documents retrieved from the Scopus
database, this study synthesizes findings to
identify optimal dosage levels and their
impact on key growth parameters. This
review contributes to an understanding of the
full potential of Bokashi and, subsequently,
the development of sustainable agricultural
practices for rice farming.

The objectives of this study are
threefold: (1) to evaluate the agronomic effects
of Bokashi organic fertilizer on rice growth;
(2) to determine the optimal dosage for
maximizing productivity; and (3) to identify
gaps in the current research and propose
directions for future studies. Through this
systematic literature review, we aim to
provide insights that can guide farmers,
researchers, and policymakers in adopting
Bokashi as a sustainable alternative to
conventional fertilizers.

2. LITERATURE REVIEW

2.1 Bokashi Organic Fertilizer: Composition
and Characteristics

Bokashi is a fermented organic
fertilizer made from organic materials such as
agricultural waste, livestock manure, and
other  biodegradable  substances. Its
preparation involves inoculation with

Effective Microorganisms (EM) and anaerobic
fermentation, resulting in a nutrient-rich
product with high levels of organic matter,
nitrogen, phosphorus, potassium, and
beneficial microorganisms [16], [17]. The
fermentation process enhances nutrient
bioavailability and promotes the proliferation
of microbial communities that improve soil
health. Bokashi’s ability to rapidly decompose
organic matter distinguishes it from other
traditional organic fertilizers, making it a
practical option for modern agricultural
systems [18]-[20].

2.2 Mechanisms of Bokashi in Enhancing
Agronomic Growth

Several studies have demonstrated
that Bokashi improves agronomic growth by
enhancing nutrient availability, stimulating
root development, and improving soil
structure. The release of nutrients such as
nitrogen and phosphorus during the
decomposition of Bokashi supports critical
physiological processes in rice plants,
including  photosynthesis and protein
synthesis [13], [21]. Additionally, Bokashi
fosters beneficial soil microbial activity, which
enhances nutrient cycling, suppresses soil-
borne diseases, and improves soil aeration
and water retention [14], [22], [23].

The improved soil structure resulting
from Bokashi application creates a more
favorable environment for root proliferation.
Studies suggest that this leads to increased
nutrient uptake efficiency and enhanced plant
growth performance. Moreover, the organic
acids and growth-promoting substances
produced during the fermentation process
contribute to better crop resilience against
abiotic stresses [13], [21], [23].

2.3 Gaps and Future Research Directions

While the existing literature
highlights the benefits of Bokashi, there are
notable gaps in the understanding of its
interaction with various environmental
factors. Limited research exists on the
economic feasibility of large-scale Bokashi
production and application. Additionally, the
long-term effects of repeated Bokashi use on
soil microbial ecology and rice productivity
remain underexplored. Future studies should
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focus on developing standardized application
guidelines and exploring the integration of
Bokashi with other sustainable practices such
as crop rotation and integrated pest
management.

3. METHODS

3.1 Research Design

The systematic literature review was
conducted to consolidate findings from
existing studies, identify patterns, and
provide comprehensive insights into the
impact of Bokashi fertilizer. The review
focused on peer-reviewed journal articles
indexed in the Scopus database, ensuring
high-quality and reliable sources. A
comprehensive search was conducted in the
Scopus database using the keywords
"Bokashi,"
productivity," and "agronomic growth," with
Boolean operators (AND, OR, NOT) applied
to refine the search, such as "Bokashi AND
rice AND agronomic growth." To maintain

"organic fertilizer," "rice

relevance and currency, the search was
restricted to articles published in English
between 2000 and 2024.
3.2 Inclusion and Exclusion Criteria

The inclusion and exclusion criteria
were established to ensure the relevance and
quality of the selected studies. Inclusion
criteria encompassed studies examining the
effects of Bokashi organic fertilizer on rice
(Oryza sativa), articles providing quantitative
or qualitative data on agronomic parameters
such as plant height, tiller number, biomass,
and grain yield, and peer-reviewed journal
articles indexed in the Scopus database.
Exclusion criteria eliminated studies focused
on crops other than rice, articles lacking
sufficient =~ methodological = detail  or
quantitative data, and review articles without
original data or those unrelated to Bokashi
dosage.
3.3 Data Analysis

A thematic analysis was conducted to
identify trends, patterns, and relationships in
the data. Quantitative findings, including
optimal dosage ranges and productivity
improvements, were summarized using
descriptive  statistics, ~while qualitative

insights into soil health and microbial activity
were synthesized into key themes. The results
were organized to emphasize the overall
effects of Bokashi on rice growth and
productivity, variations in effectiveness based
on dosage and environmental factors, and
comparative findings with other fertilizers.

4. RESULTS AND DISCUSSION

4.1 Effect of Bokashi Dosage on Agronomic
Growth Parameters

The reviewed studies consistently
demonstrated that Bokashi application
significantly enhances plant height compared
to untreated controls or chemical fertilizer
applications. Optimal dosage ranges (5-10
tons/ha) showed an average increase in plant
height by 15-20%, attributed to improved
nutrient availability and enhanced root
development. For instance, [24] reported that
Bokashi at 8 tons/ha resulted in the tallest
plants due to its balanced nutrient release and
improved soil structure. Excessive doses,
however, led to no further increases or slight
decreases in plant height due to nutrient
oversaturation. The number of tillers is a
critical determinant of rice productivity, and
Bokashi application was found to increase
tiller numbers by 18-25% at optimal dosages.
Studies indicated that the organic matter and
microbial activity promoted by Bokashi
created a favorable soil environment,
enhancing nutrient uptake and tiller
development. [25] observed the highest tiller
counts with dosages of 7-9 tons/ha, with
diminishing returns at higher levels.

Bokashi enhances nutrient
availability by increasing total nitrogen and
improving the C:N ratio, which is vital for
microbial growth and nutrient cycling in the
soil [19]. It facilitates a gradual release of
essential nutrients such as phosphorus,
potassium, and calcium, thereby supporting
plant growth [19]. In rice cultivation, Bokashi
significantly influences growth parameters,
with optimal dosages yielding the best results
in terms of plant height and tiller numbers
[14]. Similarly, for other crops like okra and
eggplant, Bokashi has been shown to improve
plant height, fruit yield, and overall growth
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performance [26], [27]. Studies suggest that
specific dosages, such as 8 tons/ha for rice and
2.25 kg/plot for eggplant, produce the most
effective outcomes, beyond which benefits
tend to plateau or decline [14], [26].
Additionally, combining Bokashi with other
organic amendments like biochar can further
enhance soil health and promote plant growth
[19].
4.2 Effect of Bokashi Dosage on Rice
Productivity

Bokashi, a type of biofertilizer, has
demonstrated  significant potential in
improving grain yields, particularly in
nutrient-depleted soils, with yield increases
ranging from 20-35% compared to chemical
fertilizers or controls. These improvements
are attributed to enhanced plant height, tiller
numbers, panicle weight, and overall biomass
production, reflecting better plant health. The
nutrient-rich composition of Bokashi supports
vigorous vegetative growth and robust root
systems, making it a sustainable alternative to
chemical fertilizers. Studies indicate that
Bokashi application at 6 tons/ha produces the
highest grain yields, outperforming both
inorganic fertilizers and lower Bokashi
dosages [28]. In sorghum, a dosage of 15
tons/ha led to better plant growth, with
significant increases in plant height, tiller
numbers, and biomass production [28].
Bokashi also significantly enhances biomass
production, a critical indicator of plant health,
with particularly pronounced benefits in
nutrient-depleted soils due to its restorative
effects [28]. Its nutrient-rich composition
promotes vigorous vegetative growth and
robust root systems, contributing to overall
productivity [29]. While chemical fertilizers
sometimes outperform Bokashi, such as in
hybrid corn where NPK fertilizers yielded the
highest productivity, Bokashi provides
unique advantages, including increased pest
and insect resistance, which are crucial for
sustainable agriculture [30].
4.3 Comparative Performance of Bokashi and
Chemical Fertilizers

The reviewed articles consistently
reported that Bokashi not only matched but
often surpassed the performance of chemical

fertilizers in terms of agronomic growth and
yield. Bokashi, an organic fertilizer, has been
shown to not only match but often surpass the
performance of chemical fertilizers in terms of
agronomic growth and yield. Unlike chemical
fertilizers, which provide immediate nutrient
release, Bokashi offers gradual nutrient
availability, enhancing soil fertility and
productivity over multiple growing seasons.
This gradual release reduces the risk of
nutrient leaching and soil acidification,
common issues associated with synthetic
fertilizers. Bokashi significantly enhances
plant growth and soil health, as demonstrated
in citrus nursery production, where it
improved nutrient availability and water
retention [31]. Similarly, in long bean
cultivation, Bokashi increased plant height
and the number of leaves, although it did not
affect leaf width [11]. Beyond its agronomic
benefits, Bokashi offers environmental
advantages by mitigating nutrient leaching
and soil acidification [31], [32], while its
economic benefits include cost savings in
large-scale agricultural operations due to
reduced irrigation needs and shorter growth
cycles [31]. In comparison to chemical
fertilizers, which provide immediate nutrient
release but often lead to environmental issues
such as nutrient runoff and soil degradation
[32], Bokashi improves soil structure,
microbial activity, and nutrient use efficiency,
contributing to long-term soil health and
productivity [32]. These attributes underline
Bokashi's critical role in promoting
sustainable agriculture.

4.4 Factors Influencing Bokashi Effectiveness

Soil type emerged as a significant
factor influencing the effectiveness of
Bokashi. Sandy soils benefited most from
Bokashi application due to its ability to
improve water retention and organic matter
content. Clay soils also showed positive
responses, though excessive dosages risked
waterlogging  and  reduced  oxygen
availability.

Environmental factors such as
temperature and rainfall influenced Bokashi’s
nutrient release dynamics. Warmer climates
accelerated microbial activity, enhancing
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Bokashi  decomposition and nutrient
availability. However, excessive rainfall
diluted nutrient concentrations and reduced
effectiveness.

Certain rice varieties showed more
pronounced  responses  to  Bokashi,
particularly those with higher nutrient
demands. Studies recommended tailoring
Bokashi dosages to specific rice varieties for
optimal productivity.

4.5 Limitations and Challenges

Despite its benefits, Bokashi’s
effectiveness is not universal. The review
identified challenges such as variability in
preparation methods and inconsistent
application guidelines. Moreover, large-scale
implementation of Bokashi faces logistical
and economic barriers, including labor-
intensive  production  processes  and
transportation costs.

4.6 Implications for Sustainable Agriculture

The findings underscore Bokashi’s
potential as a cornerstone of sustainable rice
farming. By improving soil health, reducing
reliance on chemical inputs, and enhancing
crop productivity, Bokashi aligns with the
principles of sustainable agriculture. Its use
promotes long-term soil fertility,
environmental conservation, and economic
viability for farmers.

4.7 Recommendations for Future Research

1) Research  should focus on
establishing standardized Bokashi
application guidelines tailored to
different soil types and rice
varieties.

2) Longitudinal studies are needed to
evaluate the cumulative effects of
repeated Bokashi application on soil
health and productivity.
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