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Compost, Various fungi play a crucial part in the decomposition of organic materials
Microbes, during composting, which is a cost-effective process of converting various
Fertilizer, unstable and complicated organic substances into a stable and humus-like

Crop, substance. Composting is the regulated transformation of wastes and

Macro and biodegradable organic materials into stable products with the help of

Micronutrients. microbes. Although composting has been around for a while, it still has
significant drawbacks that limit how widely it is utilized and how effectively it
works. Microbes detection, nutrient status that is low, a lengthy composting
process, a lengthy mineralization process, and odor creation are some of the
drawbacks. The consumption of synthetic chemical fertilizers can be decreased
through composting. These fertilizers are used to feed crops with the macro-
and micronutrients they need. The current study explains how to compost
quickly, biodegradable solid wastes without endangering the environment.
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INTRODUCTION

In the kingdom of fungi, most of are saprophytic
and are efficient in degradation of major
polymers such as cellulose and lignin. If fungi or
their byproducts are used in paper production
or the recycling materials, we would be able to
eliminate a large source of pollution in the
environment (Wang, et al., 2020). Purified fungal
cellulolytic enzymes are used for commercial
food processing such as production of coffee. It

performs hydrolysis of cellulose during drying
of beans. They are also widely used in textile
industry and in laundry detergent such as
washing powders consist of fungal enzymes,
and fermentation of biomass intobiofuels. Even
in medicine, e.g. fungal cellulase is used as a
treatment for phytobezoars (a form of cellulose
bezoar found in the human stomach) (Thorn et
al.,, 1996, El-Gendi et al., 2022). It also proved
that application of cellulolytic fungi improves
the composting potential of cellulose waste
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where the C: N ratio was not optimal, in
addition water holding capacity also improved
in fungal inoculated samples (Hart et al., 2002,
Jiang et al., 2021). To determine the optimal
application for compost, a greater
understanding of the fungal variety in that
material may be essential. According to
Straatsma and Samson (1993), fungi influence
soil fertility, prevent plant diseases, and
stimulate the growth of mushrooms. They are
also increasingly used to bioremediate soils
contaminated with a variety of contaminants
(Kastner and Mahro 1996, Eggen and Sveum
1999, Minussi et al., 2001, wang et al., 2023).
They also breakdown complicated polymers,
such as polyaromatic compounds or plastics. To
identify fungi harmful to people, animals, and
plants as well as to improve compost quality
standards, it is crucial to monitor fungal
diversity (Summerbell et al., 1994). Fungi can
often only absorb modest amounts of soluble
nutrients such monosaccharides, amino acids, or
peptides made up of two or three amino acids.
The majority of fungus requires disaccharide-
based nutrients to be converted into
monosaccharide before they can absorb them.
Therefore, the release of degradation enzymes
has a significant impact on the availability of
nutrients for fungi (Deacon, 1997). Since the
complexity of the substrates that fungus can
break down in nature varies so widely, fungi
must release extracellular enzymes in order to
get their carbon sources. Extracellular enzymes
are secreted through cell walls as vesicles
carrying components from the Golgi body to the
tip of hyphae, where they are exocytotically
discharged into the surrounding environment
(Wessels, 1990). Enzymes are huge molecules,
ranging in size from 20.000 to 60.000 Da (in the
case of fungal cellulases), and as a result, they
do not disperse very far from the hyphal surface.
As a result, fungi produce localised regions
where insoluble substrates, including cellulose,
are eroded (Beguin, 1990).

COMPOSTING PROCESS

Organic wastes are bio-transformed into
partially mineralized organic matter during the
composting process, which is facilitated by
specific helpful microbe groups.
Microorganisms are therefore crucial for

composting to function properly. Compost
creation requires a variety of microorganisms
(both bacteria and fungus) that are mesophilic or
thermophilic in growth (Wagas, et al., 2023). The
nature of the components that are being
biodegraded and how much of each component
is present in the mixtures determine the makeup
of the microorganism communities in the first
place. The biological process of composting
turns solid organic waste into useable
byproducts. When fresh organic putrescent
residues are added to the soil, decomposition
always occurs. Compost is useful in a variety of
applications due to their high organic matter
content and biological activity. It is generally
known that a variety of microorganisms are
responsible for the breakdown of organic matter
on soil surfaces. The resident microbial
community, which includes fungus as well as
bacteria and actinomycetes, is the active
component participating in the biodegradation
and conversion process during composting
(Jenson 1974 Bollen 1985, Anusuya 2003,
Antonella et al., 2005).They also bioremediate a
variety of contaminants and break down
complex polymer complexes (Kastner and
Mahra 1996; Minursietal 2001, Ahmad, et al.,
2023). In general, a number of variables that
have a direct or indirect impact on the activities
of the microorganisms are necessary for
successful composting. They consist of the kind
of starting material being composted, the
nutrients it contains, the amount of moisture,
temperature, acidity or alkalinity, and aeration.
High temperatures, a lot of oxygen, and wetness
are necessary for the microorganisms that
perform most of the work (Ahmad, et al., 2023)

MICROORGANISM
COMPOSTING

INVOLVED IN

Bacteria (Bacillus brevis, Bacillus subtilis, Arthrobacter,
Flavobacterium sp., Streptocuccus), fungi (Aspergillus
fumigatus, Basidiomyces sp., Malbranchea pulchella,
Paecilomyce  tesvariotti,  Myriococcumthermophilium,
Papulaspora thermophilia, Scytalidium thermophilim,
Termonmyces sp., Tricoderma sp., Penicillium dupontii,
Humicoli insolens, Humicoli lanuginose, Humicoli grisea,
Streptomyces rectus) Actinomycetes (Microbispora
bispora, Nocardia asteroids, Actinobifida chromogena,
Frankia). (Fig. 1)
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Compost

h l Microorganism Involved in Composting

Two type of microbes which help in composting process are:

Which decompose organic
matter in presence of oxygen

Figure 1: Microbes of compost preparation

PHAGES OF COMPOSTING

A cycle of composting has three basic phases.
Mesophilic microbes, which are organisms that
live at temperatures between 20 and 45 degrees
Celsius, physically decompose all biodegradable
material during the first stage, which lasts a few
days. The compost's temperature rises, and
thermophilic microbes (animals that thrive in
hotter environments) begin to. The organic
compounds (proteins, lipids, and complex
carbohydrates) are further broken down by the
higher temperatures (Ahmad, et al., 2023). Up to

BROWN
Leaves, stew,
woody materials

VNS coMPOST w

HAPPENS

MACRC-ORGANISMS
Earthworms, insects, efc

S 2 o

Which decompose organic
matter in absence of oxygen

many months may pass during this second
phase. The temps are rising at this point. The
compost should now be aerated to maintain
temperatures of 65 degrees Celsius or below, as
higher temperatures risk wiping off vital
microbes. The compost's temperature drops at
the end of the second stage, reviving the first
stage's mesophilic microbes. This third stage is
where everything A cycle of composting has
three basic phases. (Fig. 2)

COMPOST

S

Grass, food scraps,

MICRO-CRGANISMS
Bacteria, fungi, microbes

Figure 2: Steps involves compost prepared from biodegradable waste
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The organic components (proteins, lipids, and
complex carbohydrates) are further broken
down as the compost's temperature rises by
thermophilic microbes, which flourish at higher
temperatures. Up to many months may pass
during this second phase. The temps are rising
at this point. The compost should now be
aerated so that any leftover organic matter can
be converted to humus (Gupta et al., 2017). The
most prevalent organic polymer and a nearly
infinite source of raw materials for various
goods, compost makes up about 1.5 1012 tonnes
of the annual biomass produced through
photosynthesis (Sukumuran et al., 2005). As
another major component of plant cell walls,
hemicelluloses—a heterogeneous collection of
polysaccharides that includes xylans, -glucans,
and mannans—are also present in plant tissues
(Chen et al.,, 1997). According on the source,
different organic wastes have different amounts
of cellulose, hemicellulose, and lignin (Heck and
Hertz 2002; Pauly et al. 2008).

COMPOSTING MYCOBIOTA

Composting has been extensively investigated
and explained. Since fungi are the primary
catalysts in composting and a large microbial
diversity is necessary for effective composting,
interest in compost microbiota has considerably
expanded. Researchers may now gather data on
the level of both dominant and minor species, at
the family, genus, or individual species level,
thanks to new sequencing techniques. It is
important to note that only a small number of
papers simultaneously study the microbial
communities in composts. Understanding the
changes in microbial communities during
composting may improve reproducibility,
performance, quality of the final compost as well
as the evaluation of potential human health risks
and choice of the optimal application procedure.
The decomposition of organic matter by
composting is usually divided into four main
stages that differ in physico-chemical conditions
such as temperature-mesophilic, thermophilic,
cooling and curing/maturation. We suggest that
during these stages, microbial succession takes
place, and strains that decompose increasingly
recalcitrant organic matter are selected (Kutzner
et al., 2000).

Moulds and yeasts, which are both members of
the fungi, are what break down many complex
plant polymers in soil and compost. Fungi play
a crucial role in compost because they help
bacteria continue to decompose difficult
material after most of the cellulose has been
consumed. They can target organic leftovers that
are too dry, acidic, or poor in nitrogen for
bacterial breakdown and spread and proliferate
quickly by creating many cells and filaments.
Because they feed on dead or dying materials
and get their energy from consuming the
organic content in dead plants and animals, the
majority of fungus are categorised as
saprophytes. Fungal species are numerous
during both mesophilic and thermophilic phases
of composting. Most fungi live in the outer layer
of compost when temperatures are high.
Compost molds are strict aerobes that grow both
as unseen filaments and as gray or white
fuzzy colonies on the compost surface.

IMPACTS OF COMPOSTS, MANURES AND
COMPOST EXTRACTS ON BENEFICIAL
SOIL MICROORGANISM

Fungi

Arbuscular mycorrhizal (AM) fungi are obligate
biotrophs that coexist symbiotically with plant
roots and belong to the distinct phylum
Glomeromycetes.  Through  the  fungus'
acquisition of phosphate and other mineral
elements from the soil, this long-standing
symbiosis directly supports the host plant's
growth and development. The host plant serves
as the only source of C for the fungus.
Additionally, the symbiosis might make the
plants more resilient to biotic and abiotic
challenges. The large exterior hyphal network
that AM fungus creates also significantly
contributes to the enhancement of soil structure
and functionality. Composts, manures, and
compost extracts are examples of organic
amendments that typically do not contain AM
fungal spores and hyphae. Numerous variables
affect and considerably vary how organic
amendments affect AM  fungus spore
concentrations and colonisation patterns. For
instance, different organic amendments had no
impact on mycorrhizal formation and the
amount of AM fungal spores (Hafner et al., 1993;

22 Bulletin of Pure and Applied Sciences- Botany / VVol.42B, No.1 /January-June 2023



The Role of Mycobiota in the Process of Composting of Biomass and Assessment

Leporini et al., 1992; Wani and Lee, 1995), but
they had an adverse impact on the amount of
AM fungi that colonised their host species
(Abdel-Fattah and Mohamedin, 2000).

Ectomycorrhizal Fungi

Ectomycorrhizal associations are mutualistic
Associations  between higher fungi and
gymnosperm and angiosperm plants of specific
plant families, in particular trees pecies such as
Betulaceae, Leguminosae and Pinaceaeetc.

The use of uncomposted materials, composts,
manure’s and compost extracts is important
with in afforestation programs.

Organic amendment as practiced during
afforestation of soils has been shown to benefit
growth, development and survival of
plants, in particular Pinushalepensis (Garcia et
al., 1998).

Trichoderma species

Trichoderma spp. are known biological control
agents of manyplant-pathogenic fungi. They
have a range of attributes which make them
particularly potent biological control agents
within soil. For example, they capable of my
coparasitism, they are aggressive competitors
for nutrients and producers of chemical agents
such as antibiotics. Soils with organic
amendments have been shown to have
significantly higher propagule densities of
Trichoderma ssp. than those soils amended with
synthetic fertilisers regardless of production
system history (Bulluck et al., 2002; Bulluck and
Ristaino, 2002).

Plant Nutrition

Most plants need between 80 and 90 percent of
water. The macronutrients and micronutrients
categories are used to categorise the essential
ingredients needed for plant growth. Primary
and secondary nutrients are two or more
categories into which macronutrients can be
divided. The three major nutrients in soil are
nitrogen (N), phosphorus (P), and potassium
(K). Since plants depend heavily on these
essential minerals for development and survival,
they are typically deficient in soil (Badkonyi et al.,
2013). Calcium (Ca) and other secondary
nutrients in the soil are maintained by bio-

fertilizers through nitrogen fixation, phosphate
and potassium solubilization or mineralization,
release of plant growth-regulating compounds,
production of antibiotics, and biodegradation of
organic matter in the soil. When used as soil or
seed inoculants, bio-fertilizers multiply and take
part in the cycling of nutrients, which increases
crop productivity. Typically, 60% to 90% of the
entire fertiliser applied is wasted, with the
remaining 10% to 40% being absorbed by plants.
In order to maintain agricultural production and
a safe environment, bio-fertilizers can therefore
be a crucial part of integrated nutrient
management  systems  (Adesemoye and
Kloepper 2009).

FUNCTION OF ESSENTIAL NUTRIENTS ON
CROP PRODUCTION

Nitrogen: This is the first element of the
macronutrient which is applied in commercial
fertilizer. These are basically importance to
formation of the protein in the plants and also
present in chlorophyll. Function - It increases
the protein content of the food and also
increases the plumpness of the grain in the
cereals. It increases the till-ring of the cereals. If
the nitrogen is present in an accurate mountain
soil than plants show a proper color.

Potassium: It is a second element which acts as a
chemicals traffic policeman, stalk, food, former,
sugar etc. Function -It is essential for
photosynthesis. It improves the health and vigor
of the plant. It reduces lodging in cereals crops.
Increase also crop resistance to certain disease. It
plays an important role in production of quality
vegetables.

Zinc: These elements are widely distributed that
occurs in small but adequate amount in most
soil and plants. These are help in enzymes
systems which are essential for some important
reaction in plant metabolism. Function — It is
involved in reproduction process in certain
plants. It was play positive role in
photosynthesis and also nitrogen metabolism. It
require for seed production and RNA synthesis.

Iron: Iron is another element which are
important for the synthesis of chlorophyll but
not a constituents of its. Some fruits are apple,

Bulletin of Pure and Applied Sciences- Botany / VVol.42B, No.1 /January-June 2023 23



Tanvi Taneja, Mukesh Kumar, Indu Sharma, Atul Sharma and Raj Singh

banana and onion has high amount of iron.
Function — It regulate the respiration, reduction
of the nitrates and Sulphur. It plays an

Nitrogen

Macromutrients

Potassium Phaspheres

Figure 3: Essential nutrients on crop production
SOIL FERTILITY

The area of the earth where plants grow is
referred to as soil. It is made up of three layers:
parent material, top soil, and subsoil. However,
since the top soil is what encourages plant
growth, we are more concerned with that area.
A fertile soil requires a specific ratio of minerals,
air, water, living things, and inorganic and
organic matter, all of which must have at least a
medium pH. A good grade soil is one that has
45% minerals (sand, silt, and clay), 25% water,
25% air, and 5% organic material, according to
Purves et al., 2000. An average soil contains 93%
silica, aluminium, and iron oxides, 4% calcium,
potassium, and magnesium oxides, 3% titanium,
sodium, and very small amounts of nitrogen,
sulphur, phosphorous, boron, manganese, zinc,
copper, chlorine, molybdenum, and many other
elements. The mineral portion of a soil accounts
for about half of its volume. However, just
fourteen of these minerals—known as essential
elements—are necessary for plants. The
necessary nutrients are separated into
macronutrients and micronutrients, according to
Barak.

FACTOR AFFECTING THE SOIL FERTILITY

The soils are affected by the two factors: natural
factor which influence the soil formation and
artificial factor which is related to proper use of
the land. (Fig. 4) Some factors are:

important role in the formation and activity of a
series of respiratory enzymes. (Fig. 3)

Zinc

Alicronutrients

Copper Iron

Climate and vegetation: Plants are affected by
the climate, rainfall and temperature. Nutrients
are lost by the leaching during heavy rainfall.
Then fertility of the soil becomes low. Fertility of
the soil will be decrease when the upper layer is
eroded. Due to the high temperature, organic
matter is oxidized.

Physical condition of soil: For the proper
growth of the plant, aeration and movement of
the water in soil is good for plant or contain a
suitable amount of organic matter. The supply
of oxygen is improper that is unsuitable for the
growth or proper function of soil organisms.

Microorganism and Soil fertility: Different
types of the organism are present in the soil. The
soil organism brings the unavailable nutrient in
to the available from Bacteria, algae and fungi
live in the soil.

Crop rotation: If we grow the same crop in field
every year, it decrease the fertility of soil,. To
increase the fertility then the different crops
should be cultivated in year.

Control of weeds: Weed is unwanted growth of
plants in crop field. They compete with one
other crop for their water, space, light or other
mineral matters. Weeds always grow a special
area that absorb the plants nutrient and make
the soil unfertile. To improve the better soil
fertility and crop yield, it is necessary to growth
of plants in crop fields.
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Figure 4: Factor affecting the soil fertility
CONCLUSION

The composting process enhanced with a wide
variety of microorganisms. Fungi in this process
metabolically active, which causes the organic
matter to break down, and they are also able to
survive in a composting environment that, is
heavily contaminated with heavy metals.
Numerous fungal species were identified as
being the most dependable during the course of
composting period. The degradation of the
organic matter controlled by temperature, pH
moisture and C : N ratio of biomass etc.
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