2024, Vol. 10, No. 4, pp. 66-73
https://doi.org/10.11648/j.fem.20241004.11

Science Publishing Group

Frontiers in Environmental Microbiology @ SciencePC

Review Article

Vermicompost as Organic Amendment: Effects on Some
Soil Physical, Biological Properties and Crops Performance
on Acidic Soil: A Review

Getachew Mulatu™ @, Adugna Bayata

Ethiopian Institute of Agricultural Research, Jimma Agricultural Research Center, Soil and Water Management Research
Division, Jimma, Ethiopia

Abstract

One of the most precious natural resources is soil, which provides ecological functions necessary for life's survival and
sustenance. Therefore, preserving and enhancing soil health is crucial for agricultural and ecological sustainability. However,
careless application of mineral fertilizer lowers fertility and organic matter and has negative impacts on the environment, ground
water quality, and soil health, whereas the use of organic amendments is essential for enhancing soil health. In order to improve
the physical, biological, and crop productivity of acidic soil, this review emphasizes the potential of vermicompost as a soil
conditioner. Thus, adding organic amendments to soil is a management tactic that can boost microbial populations, activity, and
variety, enhances soil fertility and improve soil structure. Vermicompost (VC) is one type of organic amendment that is created
when earthworms and soil microorganisms interact. The end product has a high degree of maturity, high porosity, aeration,
drainage, water storage capacity, and microbial activity. As a result, applying this amendment encourages biological activity,
which raises the soils' potential for production both directly through increased nutrient availability and indirectly through
improved physical characteristics. Similarly, the addition of vermicompost (VC) to soil raised its pH levels, phosphorus,
potassium, calcium, magnesium, and total organic carbon; it also enhanced the soil's cation exchange capacity, microbial biomass
carbon, micronutrient content, and nitrogen content, all of which increased crop yield. In addition to raising crop yield and
improving soil quality and nutrient availability, vermicompost also strengthens crop resistance to pests and diseases. By adding
essential nutrients, humic acids, growth-regulating hormones, and enzymes to the soil, it acts as an organic fertilizer that
improves plant nutrition, photosynthesis, and overall crop quality.
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1. Introduction

Since soil is the original source of the nutrients we utilizeto  plant development all depend on healthy soils [38]. However,
develop crops, it is an essential component of successful prolonged use of mineral fertilizers without organic condi-
agriculture. Human nutrition, ecosystem services, and good  tioners degrades the physicochemical properties of soil in
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particular and pollutes the environment. Although mineral
fertilizer makes nutrients easily accessible for plant growth, it
has no effect on the physical, chemical, or biological condi-
tions of the soil. On the other hand, organic matter inputs in
the form of organic amendments not only provide nutrients
but also enhance soil aggregation and promote microbial
activity and diversity [8]. Furthermore, according to Albiach
et al. [4], organic fertilizers not only supply nutrients and
organic matter but also greatly boost soil microbial activity,
biodiversity, and population size. They also affect soil struc-
ture, nutrient turnover, and a variety of other physicochemical
properties. VC, a form of organic matter found in organic
fertilizer, is produced naturally when organic materials are
broken down by microorganisms and earthworms. It has el-
ements that the plants can easily absorb, such as calcium,
phosphorus, potassium, magnesium, and nitrate. VC is an
excellent soil conditioner or amendment due to its high po-
rosity, microbial activity, drainage, aeration, and wa-
ter-holding capacity [33]. The microbial biomass in the soil is
increased by the many enzymes included in VC, which also
improve the activities of microbial organisms [14]. Applying
VC improves the soil's microbial population, water retention,
humic substances, mineralization, and nutrient release in
addition to adding plant nutrients (both macro and micro) and
growth regulators. In addition, VC increases soil aeration,
decreases soil erosion and evaporation-induced water loss,
speeds up the humification process, promotes microbial ac-
tivity, deodorizes offensive odors, and lowers soil pollutants
[31]. This review offers a comprehensive perspective on how
VC, as organic amendment, affects certain biological and
physical characteristics.

2. Overview of Vermicomposting and
Vermicompost

Vermicomposting is the process by which earthworms and
other microorganisms break down and stabilize organic waste
biologically. It has great qualities, is easy to prepare, and
doesn't hurt plants. In comparison to the composts produced
by conventional composting techniques, earthworms speed up
the mineralization rate and transform manures into castings
with a higher nutritional content and level of humification.
While the microbes produce a humified environment that
transforms the oxidized instable organic matter into more
stable forms [25], earthworms contribute significantly to the
decomposition process by breaking down and conditioning
the substrates, increasing the surface area available for mi-
crobial development, and altering biological activity [13].
Earthworms perform a variety of functions during the con-
version of organic residues, including aeration, chemical
degradation, crushing, grinding, and biological stimulation
[37]. Decomposition of organic substrates is accelerated by
the cooperative efforts of earthworms and microorganisms.
After passing through physical, chemical, and microbiologi-
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cal changes, earthworms produce VC, an organic amendment
that is rich in nutrients and microbiologically active, as cast-
ings of the biomass they have consumed. In order to hold and
retain plant nutrients, it is a mixture of earthworm casts, par-
tially decomposed bedding materials, seeds or cocoons, humic
substances, and related microorganisms that are stabilized to
small particles of a peat-like material with high porosity, more
water-holding capacity, low C:N ratio, and a very large sur-
face area [13]. Auxins, gibberellins, and cytokinins are among
the active substances and essential nutrients found in VC that
support plant growth. Additionally, it is environmentally
friendly and non-toxic to plants. These materials support plant
growth in addition to offering advantageous qualities like
permeability, aeration, drainage, water-holding capacity, and
microbial activity [36]. For a satisfactory qualitative and
quantitative yield, it can be applied either by itself or in con-
junction with other organic and inorganic fertilizers [19].

Vermicomposting

+ Improve plant growth

4 Increase microbial activity

< Suppresses plant disease

< Enhances water retention
and acration

+ High content of available
plant nutrients

+ Improve nutrient recycling

Vermicompost

=

Figure 1. The process of vermicomposting of different types of or-
ganic wastes.

3. Effects of Vermicompost on Soil
Physical Properties

3.1. Soil Bulk Density

Bulk density (BD) is used as an indicator of soil compaction.
One well-known technique for maintaining soil organic matter,
repairing degraded soil, and giving plants nutrition is the use of
organic resources like crop wastes, compost, and vermicompost.
By increasing aggregate stability, overall porosity, air and
water permeability, and a corresponding decrease in BD and
penetration resistance, VC application improves the physical
characteristics of soil. In a similar vein, VC treatments consid-
erably lower the bulk density of the soil, which lowers com-
paction levels and improves the stability of soil aggregates. [12]
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Showed that under various irrigation regimes (100% f, 50%f,
and 25%,f), VC treatment had a favorable impact on bulk den-
sities; greater dosages of VC treatment were associated with
lowering soil bulk density values. According to Azarmi et al.
[7], the current VC treatments resulted in a drop in mean BD
values from 1.28 g cm™ to 1.20 g cm . The BD of the soil
decreased as VC rates increased. Because compost increased
the soil's porosity, the BD significantly decreased. According to
Gopinath et al. [16], the application of VC also led to a decrease
in bulk density. [10] It was stated that adding organic compost
to soil would similarly lower BD. Similarly, according to
Aksakal et al. [3] the highest mean total porosity and the lowest
mean BD were found when the most VC was added.

3.2. Soil Aggregation

Maintaining long-term agricultural productivity and eval-
uating the physical health of the soil depend heavily on ag-
gregate stability [15]. Gas diffusion, water transfer, root pen-
etration, and seedling emergence may all be aided by in-
creased soil aggregate stability. Granular and crumb-type
aggregate formation and stability are mostly facilitated by
organic matter. The addition of organic matter to the soil
improves aggregate stability and greatly increases mac-
ro-aggregate fractionation. In addition to providing nutrients,
Carpenter-Boggs et al. [9] found that organic matter inputs
through organic amendments enhance soil aggregation and
promote microbial diversity and activity. According to
Aksakal et al. [3], applying VC enhanced the wet aggregate
stability of agricultural soil and raised the proportion of wa-
ter-stable aggregates. Likewise, Zhu et al., [43] observed that
VC may well improve the proportion of water-stable aggre-
gates and mean weight diameter. Waste organic additions
increased the percentage of water-stable aggregates and im-
proved the structural stability of copper mine soils [5]. In
addition to providing nutrients, organic matter inputs through
organic amendments enhance soil aggregation and promote
microbial variety and activity [9]. Enhancement of soil ag-
gregation promotes root development and seedling emergence
through its effects on temperature, aeration, mechanical im-
pedance, and soil water content. Applying VC as a soil
amendment improves soil aggregation and structure by in-
creasing nutrient content, cation exchange capacity, and soil
organic matter, all of which boost soil fertility [39]. The
maintenance of soil structure is very useful for root devel-
opment and nutrient availability to the plants. The addition of
mucus secreted by earthworms and their gut microbes im-
proves the soil's aggregate stability [20]. VC has been realized
to be useful for enhancing soil structure, aggregation, and
moisture-holding ability as well as cation-exchange capacity
and, ultimately, crop yields [40]. Ekrem et al., [3] reported
that application of VC had improved the percentage of mac-
ro-aggregates significantly from 25.4 to 31.2 percent. He
suggested that the effectiveness of VC on aggregate stability
improved with the increases in application doses. When
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means were compared, the highest aggregate stability values
were obtained from the maximum dose (4%) of vermicompost.
When compared to the control, VC application greatly im-
proved the wet aggregate stability of all soils in all aggregate
size fractions, with the exception of those that were less than
0.42,0.42-0.84, and 6.4-12.7 mm in size [12]. As application
doses were raised, VC impact on aggregate size grew as well.
The proportion of water stable soil aggregates was signifi-
cantly higher in plots amended with VC from household solid
waste, horse and rabbit manure, and chicken manure at the
rate of 20 Mg ha™. Aggregate stability, mean weight diameter
and structural stability index of the soils were significantly
influenced by VC treatments [11]. Frequent organic fertiliza-
tion increases soil organic carbon, which in turn increases soil
aggregate stability. Therefore, carbon inputs from VC, roots,
and root exudates under various soil treatments alter the
amount of organic carbon in the soil, which in turn affects the
aggregate structure. By increasing the carbon concentrations
to 45 g kg ' of the initial levels, VC as a soil amendment could
help to improve the structural stability of the soil particularly
that of the macro aggregates [16]. VC seems to enhance pol-
ysaccharides, which are important cementing agents in soils
that improve drainage, aeration, aggregate stability, and water
retention. Furthermore, [11] showed that VVC treatments had a
substantial impact on the soils' aggregate stability, mean
weight diameter, and structural stability index. In particular,
when treated with 5% VC at a high irrigation level (100%,f),
the mean weight diameter, aggregate stability, and structural
stability index were higher than those of the vermicom-
post-free control. Following the application of soil amend-
ments, improved aggregate stability and mean weight diam-
eter are signs of improved soil physical characteristics that
would support certain soil microorganisms and other chemical
processes essential for the best possible plant growth. By
maintaining adequate aeration through a well-balanced pore
distribution that contains water and air, well-aggregated soil
often offers the best conditions for plant growth.

3.3. Total Porosity

Since soil porosity affects many soil processes, under-
standing its properties is increasingly being utilized to de-
scribe soil structure. Water transfer is one of the soil's key
roles, and it has a direct impact on the environment and plant
productivity. According to Lin et al. [26], meso-pores (0.06—
0.5 mm) and macro-pores (>0.5 mm) accounted for approx-
imately 89% of the total water flux. Applying organic waste to
the soil is a management technique that can increase soil
structure, total porosity, and fertility by lowering losses of soil
organic matter. Similarly, the addition of organic matter from
amendments enhanced the distribution of pore sizes, in-
creased pore size, and maintained pore space, which facili-
tates the movement of gasses and water via roots and is di-
rectly linked to plant growth. [28]. VC has been identified as
one of the most efficient organic additions for enhancing soil
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aggregation, structure, and porosity. As reported by Par-
thasarathi et al. [34], soils treated with 100% old press mud
and dried and chopped sugarcane waste VC had a signifi-
cantly higher porosity. According to Marinari et al. [28], VC
treatments raised the number of round pores in the soil, in-
creasing its overall porosity. In the same way, Pushpa et al. [35]
found that adding organic manure expanded the soil's pore
space. It was lowest (22.5158%) in the control plot and
highest (37.16%) in the plot with VC 12.5 t ha™, increased
porosity in VC treated soil is most likely the result of soil
particle aggregation caused by the VC microorganisms, which
create polysaccharides that cement soil particles together, and
perhaps by fungal mycelia as well.

Table 1. Influence of applying vermicompost on soil porosity.

Vermicompost (t ha™) Porosity (%) Source
0 35.33

5 37.66 [6]

10 38.66

15 40.33

3.4. Soil Structure

The primary determinants of a land's agronomic potential
are its physical characteristics, such as its structure. The root
penetrability, potential rooting volume, nutrient uptake and
mobility, soil aeration, and water availability will all be sig-
nificantly impacted by these characteristics. One significant
method of enhancing soil structure is the introduction of or-
ganic amendments. By improving soil structure and increas-
ing aggregate formation, adding organic matter to the soil
improves its aeration and water-holding ability. In a similar
vein, organic additions influence soil structure and numerous
other physicochemical characteristics in addition to providing
organic matter and nutrients [4]. Among organic additions,
VC improves soil structure and plant growth. Vermicompost
products provide the soil with humic compounds, enzymes,
different hormones, plant nutrients, and most importantly,
organic matter. Consequently, it enhances the soil's structure
and creates an atmosphere that is conducive to plant growth.
Furthermore, because VC increases soil fertility, productivity,
and structural stability, it has a greater impact on soil quality
than other organic waste-based soil supplements.

4. Influence of Vermicompost on Soil
Biological Properties

4.1. Microorganism Community Improvement

Microbial community describes the number of different

species of microbes present and their distribution in the soil.
Soil microbes are the living components of the soil's organic
matter and react sensitively to both positive and ecological
activities, such as nutrient cycling, decomposition, and the
inhibition of harmful and pathogenic species [13]. The diver-
sity of plants, animals, and microbes that are found in the soil
has a big impact on the health of the soil. Care of soil organic
matter is vital for the long-term productivity of soil ecosystem.
However, overuse of chemical fertilizers over time has led to
the degradation of soil quality indices such nutrient content,
soil microbial biomass, and communities, which in turn im-
pacts crop productivity, health, and soil sustainability. On the
other hand, applying organic amendments is a management
technique to increase the biological qualities of soil by halting
the gradual loss of organic matter. Among organic fertilizer,
use VC significantly promotes greater microbial biomass and
variety in the soil. The soil treated with vermicompost was
better for microbial development and reproduction. Similarly,
VC is abundant in a wide variety of microbial communities,
especially fungus, bacteria, and actinomycetes. It also con-
tains elements that influence growth, such as plant growth
regulators, that are created by microorganisms [6]. Addition-
ally, applying VC as an organic fertilizer creates a friendly
habitat for the microbial community, which includes a popu-
lation of bacteria, fungus, archaea, nematodes, earthworms,
and microarthropods. This increases the respiration and en-
zymatic activity of the soil. VC improves soil microorganisms
because of its high specific surface area, robust aggregation
structure, efficient ion exchange, and adsorption capability.
Additionally, it contains a wealth of beneficial bacteria and
nutrients that enhance the physicochemical characteristics of
soil and promote plant growth [41]. For example, microbes
are protected by the enormous specific surface area of soil
aggregates. Additionally, the VC pH is nearly neutral, making
it ideal for microbial reproduction and having a beneficial
impact on the microbes. According to Ferreras et al. [14],
adding VC to soil is regarded as a good management practice
in any agricultural production system because it promotes soil
microbial growth and has a large particulate surface area that
offers numerous microsites for microbial activity and strong
nutrient retention, which leads to the mineralization of plant
nutrients and improved soil fertility and quality. Furthermore,
vermicompost is rich in a wide variety of microbial commu-
nities, especially fungi, bacteria, and actinomycetes, accord-
ing to Atiyeh et al. [6], in addition to which it contains plant
growth regulators and other growth influencing materials
produced by microorganisms. Additionally, VC can increase
the activity and proliferation of mycorrhizal fungi and rhi-
zobacteria that promote plant growth, which can enhance
nutrient uptake and plant resistance to environmental stresses.
Astudy by Mondal et al. [29] found that adding vermicompost
to soil improved tomato plant growth and raised the quantity
of beneficial rhizosphere microorganisms, such as nitro-
gen-fixing and phosphate-solubilizing bacteria. Generally,
application of vermicompost enhances the functional diver-
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sity of soil microbial populations. Also, applying VC in-
creased the activity of enzymes linked to the nitrogen and
carbon cycles, indicating an improvement in the functional
diversity of soil microbial populations.

4.2. Microbial Abundance

It is well recognized that soil fertility and quality are de-
termined by processes like nutrient cycles, organic matter
synthesis, and organic matter breakdown, all of which are
mostly attributed to microorganisms. Thus improving the
functionality of microorganisms in agricultural systems is a
crucial ecological tactic for achieving production sustainabil-
ity. Applying organic fertilizers is therefore advised since it
promotes microbial activity and growth, which results in a
more chemically and physically suitable soil environment for
plant growth. Incorporation of VC to the soil significantly
promotes biological richness of soil. Because VC contains
plant growth hormones including gibberellic acid, cytokinins,
and auxins, as well as enzymes like amylase, lipase, cellulase,
and chitinase. Additionally, it has defense mechanisms and
antibacterial compounds that shield worms from the conta-
gious effects of microbes [22]. VC also contains a lot of mi-
croorganisms (bacteria, fungi, and actinomycetes) that create
enzymes (dehydrogenase, urease) and phytohormones (indole
3acetic acid, gibberellic acid, and kinetin) that help plants
grow.

According to Tejada et al. [41], VC enhanced respiration
and soil microbial biomass by 69% and 59.1%, respectively,
in comparison to VC untreated soil. In comparison to the VC
untreated plot, the treatment of VC also considerably in-
creased the activities of dehydrogenase, urease, B-glucosidase,
phosphatase, and aryl sulfatase in the soil. These enzyme
activities were more enhanced with increasing rate of ver-
micompost application [40]. Because VC has vast particle
surface areas, it retains nutrients well and offers a multitude of
microsites for microbial activity. Likewise, higher levels of
growth-promoting chemicals, vitamins, and enzymes in ver-
micompost led to an increase in the microbial population. The
addition of azospirillum also increased the production of root
biomass, which in turn led to a higher production of root
exudates, which in turn increased the population of beneficial
bacteria, fungi, and actinomycetes in the rhizosphere region.
[39] Stated that the type and rate of organic matter put to the
soil affected the stimulation of the dehydrogenase enzyme's
activity in the soils amended with organic matter. In this re-
gard, when compared to the control soil, the soil dehydro-
genase activity rose 80.8% and 76.6%, respectively, in soils
treated with cow dung and green forage vermicompost. In a
similar vein, Ferreras et al. [14] observed that adding various
VC to soil increased enzymatic activity. Soil enzymes can be
thought of as early indicators of biological changes since they
function as biological catalysts of particular reactions that are
dependent on a number of variables, including crop type,
amendment type, and inhibitor presence or absence. VC has
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an impact on soil enzymatic activities because it may contain
extracellular and intracellular enzymes and may also increase
soil microbial activity.

4.3. Modification of Microbial Habitats

The decomposition of organic matter and preservation of
soil health depend on soil microorganisms. The soil envi-
ronment is made up of microbes, which then take part in the
biological processes of the soil and act as a conduit for the
materials that plants and soil exchange. VVC is rich source of
micro and macro-nutrients, and microbial enzymes. In the
same manner, applying VC improves soil biodiversity by
encouraging the growth of beneficial microbes, which in turn
promotes plant growth both directly through the production of
hormones and enzymes that regulate plant growth and indi-
rectly through the control of nematodes, plant pathogens, and
other pests, improving plant health and reducing yield loss.
VC high particle surface area also creates a number of mi-
crosites for bacteria, solid nutrient preservation, and soil
fungus activity. Therefore, the majority of plant macro and
micronutrient are readily available [42]. Moreover, the ad-
vantages of employing substrates based on VC in agriculture
include increased crop yields, accelerated growth, and the
creation of a favorable environment for beneficial microor-
ganisms [32].

5. Effects of Vermicompost on Crop
Productivity

Crop yield is essential to the world's food supply and pro-
vides millions of people with their main source of sustenance
and income. However, there are serious worries about the
sustainability of the crop productivity and the risks to envi-
ronment associated with the traditional use of chemical ferti-
lizers and pesticides in cultivation and pest control. It has been
widely documented that using synthetic fertilizers to boost
agricultural yields degrades soil quality by increasing salt and
acidity. Therefore, crop field nutrient management is a critical
component of agricultural success. Additionally, one of the
most important ways to increase yield is by adequate fertili-
zation, but when inorganic fertilizers are applied carelessly
without organic additives, the environment is contaminated
and the physical, chemical, and biological qualities of the soil
are harmed. Using fertilizers sparingly is one way to preserve
soil fertility for sustainable agricultural production, which is
linked to increased yield and decreased fertilizer pollution.
Therefore, applying organic fertilizer results in a decrease in
exchangeable aluminum and bulk density and an increase in
electrical conductivity, total soil nitrogen, microbial organic
carbon, total soil organic carbon, available, exchangeable, and
soil pH. Improving soil fertility also improves crop perfor-
mance [30]. Applying VC has been shown to improve crop
quality and yield across a variety of crops. VC can be utilized
as a soil conditioner due to its high content of organic matter,
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micronutrients, and important plant macronutrients [18]. Ad-
ditionally, using VC as an organic fertilizer promotes the
growth, development, flowering, and fruit production of a
wide range of plant species. These beneficial effects on plant
growth could be caused by a number of things, including the
availability of nutrients like nitrogen, phosphorous, potassium,
calcium, magnesium, sulfur, and iron; better air and water
availability; the presence of substances that regulate plant
growth; and the prevention or reduction of plant diseases.
Similarly, [24] showed that vermicompost promotes plant
growth both directly by providing nutrients and indirectly by
improving the populations of bacteria that are beneficial to
plants and preventing soil-borne illnesses. [23] found that
applying VC increased mung bean germination (93%) in
comparison to using bio digested slurry (84%). Additionally,
using VC greatly increased the mung bean's growth and
production. According to Hagh et al. [17], VC provides a
natural solution enhanced with essential nutrients, humic
acids, hormones that regulate plant growth and enzymes that
have a favorable impact on photosynthesis, plant nutrition,
and the nutrient content of different plant sections. According
to Kale et al. [21], using VC increased the rates of nutrient
uptake in cereal and ornamental plants while also increasing
the symbiotic microbial interaction. The application of VC
improved the physical conditions of the soil, supporting better
aeration to plant roots, water drainage, facilitation of cations
nitrogen, phosphorus, and potassium exchange, sustained
availability of nutrients, and consequently the uptake by the
plants leading to better growth, which is why beans have
grown, yielded, and been of higher quality. [27]. When
compared to VC untreated soil, the application of VC had a
considerably positive impact on plant growth, yield, and el-
emental content. In this sense, compared to an untreated plot,
the addition of VVC at a rate of 15 t ha™ greatly enhanced plant
growth and yield. The electrical conductivity of fruit juice and
the percentage of fruit dry matter rose by 30 and 24%, re-
spectively, at a vermicompost rate of 15 t ha™ [2]. According
to Adiloglu et al. [1], the lettuce plant's crop output, fresh
weight, diameter, number of leaves, and leaf size and width all
increase with increasing VC application dosages.

6. Conclusion

In light of the thorough literature review applying organic fer-
tilizers in agricultural soil offers numerous potential benefits.
Among organic fertilizer use of vermicompost as organic ferti-
lizer have great benefit for sustainable agriculture productivity. It
is simple, feasible, and economically viable and environmentally
beneficial method for both remediating and reducing a wide
range of environmental pollutants, including organic contami-
nants. Vermicompost as organic soil amendment under different
soil characteristics improved soil physical, properties by reduced
soil bulk density and increased the field capacity, available water
capacity, saturated hydraulic conductivity, total porosity and
aggregate stability of the soils. VC has been demonstrated to
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have significant amounts of micronutrients, phosphorus, potas-
sium, and total and accessible nitrogen. The intake of these nu-
trients has a beneficial impact on plant development, nutrition,
photosynthesis, and leaf chlorophyll content. VC increased the
population and availability of growth regulators, enzymes, and
microorganisms. It can also raise soil organic carbon when used
consistently and appropriately under control. Similar to this, the
use of VC improves the physical state of soils, which supports
better aeration to plant roots, water drainage, the facilitation of
cations nitrogen, phosphorous, and potassium exchange, and the
sustained availability of nutrients, all of which improve plant
uptake and growth. Use of VC for agricultural soil is the most
cost-effective and environmentally beneficial method for both
remediation and mitigation of a wide range of environmental
pollutants, including organic contaminants. Furthermore, carry-
ing out a cost-benefit analysis would offer insightful information
on the economic viability and possible profitability of VC utili-
zation in grain crop production and improvement of soil proper-
ties. The results of this literature study conclude by highlighting
the potential of VC and its derivative products for improving soil
qualities and producing grain crops in a sustainable manner. By
examining and filling in the highlighted research gaps, stake-
holders can make well-informed decisions about implementing
and improving vermicompost application strategies in agricul-
tural systems.

Abbreviations

BD
VC

Bulk Desity
Vermicompost

Conflicts of Interest

The authors declare no conflicts of interest.

References
[1] Adiloglu, S., A¢ikgoz, F. E., Solmaz, Y., Cakt E. and
Adiloglu, A., 2018. Effect of vermicompost on the growth and
yield of lettuce plant (Lactuca sativa L. var. crispa). Interna-
tional Journal of Plant & Soil Science, 21(1), pp. 1-5
https://doi.org/10.9734/1JPSS/2018/37574

[2] Ahirwar, C. S.and Hussain, A., 2015. Effect of vermicompost on
growth, yield and quality of vegetable crops. International Journal

of Applied and Pure Science and Agriculture, 1(8), pp. 49-56.

[3] Aksakal, E. L., Sari, S. and Angin, 1., 2016. Effects of ver-
micompost application on soil aggregation and certain physical
properties. Land degradation & development, 27(4), pp.

983-995. https://doi.org/10.1002/1dr.2350

—

4] Albiach, R., Canet, R., Pomares, F. and Ingelmo, F., 2000.
Microbial biomass content and enzymatic activities after the
application of organic amendments to a horticultural soil. Bi-
oresource technology, 75(1), pp. 43-48.

https://doi.org/10.1016/S0960-8524(00)00030-4


http://www.sciencepg.com/journal/fem

Frontiers in Environmental Microbiology

http://www.sciencepg.com/journal/fem

(5]

(6]

(71

(8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

Asensio, V., Covelo, E. F. and Kandeler, E., 2013. Soil man-
agement of copper mine tailing soils—Sludge amendment and
tree vegetation could improve biological soil quality. Science
of the Total Environment, 456, pp. 82-90.
https://doi.org/10.1016/j.scitotenv.2013.03.061

Atiyeh, R. M., Lee, S., Edwards, C. A., Arancon, N. Q. and
Metzger, J. D., 2002. The influence of humic acids derived
from earthworm-processed organic wastes on plant growth.
Bioresource technology, 84(1), pp. 7-14.
https://doi.org/10.1016/S0960-8524(02)00017-2

Azarmi, R., Giglou, M. T. and Taleshmikail, R. D., 2008.
Influence of vermicompost on soil chemical and physical
properties in tomato (Lycopersicum esculentum) field. African
Journal of Biotechnology, 7(14).
https://doi.org/10.1016/S0960-8524(02)00017-2

Carpenter-Boggs, L., Kennedy, A. C. and Reganold, J. P., 2000.

Organic and biodynamic management effects on soil biology.
Soil Science Society of America Journal, 64(5), pp.1651-1659.
https://doi.org/10.2136/ss5aj2000.6451651x

Carpenter-Boggs, L., Pikul, J. L., Vigil, M. F. and Riedell, W.
E., 2000. Soil nitrogen mineralization influenced by crop ro-
tation and nitrogen fertilization. Soil Science Society of Amer-
ica Journal, 64(6), pp.2038-2045.
https://doi.org/10.2136/sssaj2000.6462038x

Courtney, R. G. and Mullen, G. J., 2008. Soil quality and
barley growth as influenced by the land application of two
compost types. Bioresource Technology, 99(8), pp.2913-2918.
https://doi.org/10.1016/j.biortech.2007.06.034

Demir, Z., 2019. Effects of vermicompost on soil physico-
chemical properties and lettuce (Lactuca sativa Var. Crispa)
yield in greenhouse under different soil water regimes. Com-
munications in Soil Science and Plant Analysis, 50(17), pp.
2151-2168. https://doi.org/10.1080/00103624.2019.1654508

Dom nguez, J., 2004. State-of-the-art and new perspectives on
vermicomposting research. In Earthworm ecology (pp.
401-424). CRC press.

Doran, J. W. and Zeiss, M. R., 2000. Soil health and sustaina-
bility: managing the biotic component of soil quality. Applied
soil ecology, 15(1), pp.3-11.
https://doi.org/10.1016/S0929-1393(00)00067-6

Ferreras, L., Gomez, E., Toresani, S., Firpo, I. and Rotondo, R.,
2006. Effect of organic amendments on some physical, chem-
ical and biological properties in a horticultural soil. Biore-
source technology, 97(4), pp.635-640.
https://doi.org/10.1016/j.biortech.2005.03.018

Gelaw, A. M., Singh, B. R. and Lal, R., 2015. Organic carbon
and nitrogen associated with soil aggregates and particle sizes
under different land uses in Tigray, Northern Ethiopia. Land
Degradation & Development, 26(7), pp.690-700.
https://doi.org/10.1002/1dr.2261

Gopinath, K. A., Saha, S., Mina, B. L., Pande, H., Kundu, S.
and Gupta, H. S., 2008. Influence of organic amendments on
growth, yield and quality of wheat and on soil properties dur-
ing transition to organic production. Nutrient cycling in

72

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

(28]

agroecosystems, 82, pp.51-60.
https://doi.org/10.1007/s10705-008-9168-0

Hagh, E. D., Mirshekari, B., Ardakani, M. R., Farahvash, F.
and Rejali, F., 2016. Maize biofortification and yield im-
provement through organic biochemical nutrient management.
Idesia, 34(5), pp.37-46.

Ingelmo, F., Molina, M. J., Soriano, M. D., Gallardo, A. and
Laper®, L., 2012. Influence of organic matter transformations
on the bioavailability of heavy metals in a sludge based com-
post. Journal of environmental management, 95, pp.
S104-S109. https://doi.org/10.1016/j.jenvman.2011.04.015

Jack, A. L., Rangarajan, A., Culman, S. W., Sooksa-Nguan, T.
and Thies, J. E., 2011. Choice of organic amendments in to-
mato transplants has lasting effects on bacterial rhizosphere
communities and crop performance in the field. Applied soil
ecology, 48(1), pp.94-101.
https://doi.org/10.1016/j.aps0il.2011.01.003

Kale, R. D. and Karmegam, N., 2010. The role of earthworms
in tropics with emphasis on Indian ecosystems. Applied and
Environmental Soil Science, 2010(1), p.414356.
https://doi.org/10.1155/2010/414356

Kale, R. D., Mallesh, B. C., Kubra, B. and Bagyaraj, D. J.,
1992. Influence of vermicompost application on the available
macronutrients and selected microbial populations in a paddy
field. Soil Biology and Biochemistry, 24(12), pp.1317-1320.
https://doi.org/10.1016/0038-0717(92)90111-A

Karasahin, M., 2023. Effects of vermicompost and inorganic
fertilizer applications in different forms and doses on grain
corn. Journal of Plant Nutrition, 46(13), pp.3002-3017.
https://doi.org/10.1080/01904167.2022.2161391

Karmegam, N., Alagumalai, K. and Daniel, T., 1999. Effect of
vermicompost on the growth and yield of green gram
(Phaseolus aureus Roxb.).

Lazcano, C. and Dom nguez, J., 2011. The use of vermicom-
post in sustainable agriculture: impact on plant growth and soil
fertility. Soil nutrients, 10(1-23), p.187.

Lemtiri, A., Colinet, G., Alabi, T., Cluzeau, D., Zirbes, L.,
Haubruge, E and Francis, F., 2014. Impacts of earthworms on
soil components and dynamics. A review. Biotechnologie,
Agronomie, Socié&et Environnement, 18.

Lin, H. S., Mclnnes, K. J., Wilding, L. P. and Hallmark, C. T.,
1996. Effective porosity and flow rate with infiltration at low ten-
sions into a well-structured subsoil. Transactions of the ASAE,
39(1), pp.131-135. https://doi.org/10.13031/2013.27490

Manivannan, S., Balamurugan, M., Parthasarathi, K., Gun-
asekaran, G. and Ranganathan, L. S., 2009. Effect of ver-
micompost on soil fertility and crop productivity-beans
(Phaseolus vulgaris). Journal of environmental biology, 30(2),
pp.275-281.

Marinari, S., Masciandaro, G., Ceccanti, B. and Grego, S.,
2000. Influence of organic and mineral fertilisers on soil bio-
logical and physical properties. Bioresource technology, 72(1),
pp. 9-17. https://doi.org/10.1016/S0960-8524(99)00094-2


http://www.sciencepg.com/journal/fem

Frontiers in Environmental Microbiology

http://www.sciencepg.com/journal/fem

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

Mondal, R., Goswami, S., Mandi, S. K. and Goswami, S. B.,
2019. Quality seed production of rice (Oryza sativa L.) as in-
fluenced by nutrient management during kharif season in the
lower Indo-Gangetic plains. Environment and Ecology, 37(1A),
pp. 274-280.

Muktamar, Z., Justisia, B. and Setyowati, N., 2016. Quality
enhancement of humid tropical soils after application of water
hyacinth (Eichornia crassipes) compost.

Nurhidayati, N., Machfudz, M. and Murwani, I., 2018. Direct
and residual effect of various vermicompost on soil nutrient
and nutrient uptake dynamics and productivity of four mustard
Pak-Coi (Brassica rapa L.) sequences in organic farming sys-
tem. International journal of recycling of organic waste in
agriculture, 7, pp.173-181.
https://doi.org/10.1007/s40093-018-0203-0

Olle, M., 2016. b. Biohuumus on efektiivne mahevéetis.
Postimees Maaelu, 11(39), pp.25-02.

Orozco, F. H., Cegarra, J., Trujillo, L. M. and Roig, A., 1996.
Vermicomposting of coffee pulp using the earthworm Eisenia
fetida: effects on C and N contents and the availability of nu-
trients. Biology and fertility of soils, 22, pp.162-166.

Parthasarathi, K., 2007. Influence of moisture on the activity of
Perionyx excavatus (Perrier) and microbial-nutrient dynamics
of pressmud vermicompost. Journal of Environmental Health
Science & Engineering, 4(3), pp.147-156.

Pushpa, K., Pruthviraj, N. and Vinay, M. G., 2022. Integrated
nutrient management for improving growth and yield of cow-
pea. https://doi.org/10.22271/09746315.2022.v18.i3.1612

Singh, L. and Sukul, P., 2019. Impact of vermicompost,
farmyard manure, fly ash and inorganic fertilizers on growth
and yield attributing characters of maize (Zea mays L.). Plant
Arch, 19(2), pp.2193-2200.

Sinha, R. K., Agarwal, S., Chauhan, K. and Valani, D., 2010.

73

(38]

[39]

[40]

[41]

[42]

[43]

The wonders of earthworms & its vermicompost in farm pro-
duction: Charles Darwin’s ‘friends of farmers’, with potential
to replace destructive chemical fertilizers. Agricultural sci-
ences, 1(02), p.76. https://doi.org/10.4236/as.2010.12011

S&mez, O. S. M. A. N,, Turan, V. and Kaya, C., 2016. The
effects of sulfur, cattle, and poultry manure addition on soil
phosphorus. Turkish Journal of Agriculture and Forestry,
40(4), pp.536-541. https://doi.org/10.3906/tar-1601-41

Srivastava, P. K., Gupta, M., Upadhyay, R. K., Sharma, S.,
Shikha, Singh, N., Tewari, S. K. and Singh, B., 2012. Effects of
combined application of vermicompost and mineral fertilizer
on the growth of Allium cepa L. and soil fertility. Journal of
Plant Nutrition and Soil Science, 175(1), pp. 101-107.
https://doi.org/10.1002/jpIn.201000390

Tejada, M. and Gonzdez, J. L., 2009. Application of two
vermicomposts on a rice crop: effects on soil biological prop-
erties and rice quality and yield. Agronomy journal, 101(2),
pp.336-344. https://doi.org/10.2134/agronj2008.0211

Tejada, M., Gonzalez, J. L., Garc -Mart fez, A. M. and Par-
rado, J., 2008. Effects of different green manures on soil bio-
logical properties and maize yield. Bioresource technology,
99(6), pp.1758-1767.
https://doi.org/10.1016/j.biortech.2007.03.052

Wang, F., Wang, X. and Song, N., 2021. Biochar and ver-
micompost improve the soil properties and the yield and qual-
ity of cucumber (Cucumis sativus L.) grown in plastic shed soil
continuously cropped for different years. Agriculture, Ecosys-
tems & Environment, 315, p.107425.
https://doi.org/10.1016/j.agee.2021.107425

Zhu, F, Hou, J., Xue, S., Wu, C., Wang, Q. and Hartley, W.,
2017. Vermicompost and gypsum amendments improve ag-
gregate formation in bauxite residue. Land Degradation &
Development, 28(7), pp. 2109-2120.
https://doi.org/10.1002/Idr.2737


http://www.sciencepg.com/journal/fem

