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DESCRIPTION

In terrestrial ecosystems, soil serves as a significant carbon source
as well as sink. Microorganisms found in soil are essential for
both carbon mobilization and sequestration. In situations with
barren soil, either substrates to microorganism or microorganism
to substrate transmission is significant. Certain components of
soil organic matter can be activated before others are by using
available external carbon sources. Soil microbe activity (i.e., the
distance that exists between the source of carbon and soil
microorganisms) is strongly influenced by the availability of an
external carbon source in this process. In this instance, we
looked into how space affects how carbon is used. In order to
assure unrestricted carbon movement and to separate the source
of carbon from soil bacteria, as well designed a soil incubating
apparatus. To prevent mass flow and preserve balanced water
potential, dextran was used. The carbon diffusion was studied
quantitatively  using isotope-labeling  approach. The
microcosm experiment confirmed that soil microorganisms

an

progressively used the carbon source in accordance with the
distance gradient. More distant bacteria allowed glucose to be
transferred, while soil microorganisms near the carbon source
immediately consumed glucose. A Microbial Biomass Carbon
(MBC) contents was significantly higher at shorter distances than
it was at longer ones, suggesting that the faster acquisition and
facilitated by the higher
concentration of accessible carbon source in the area nearer the
glucose.

uptake of microorganisms was

The goal of nanomaterial-microorganism bio hybrids is to
combine the exceptional selectivity and selfreplication potential
of microorganisms with the high conversion rate of inorganic
materials to efficiently convert CO, into useful multicarbon
compounds. Microorganisms must effectively use electron or
reduced equivalents by electrode and photo catalysts for CO,
consumption in order to create a successful bio hybrid system.
The effectiveness of the system is largely dependent on electron
transfer channels, abiotic-biotic interfaces, and nanomaterial
properties. This study focuses on the developments in the field of
Carbon Dioxide (CO,) conversion biohybrids over a range of
nanomaterial compositions, with a particular emphasis on

electron transfers, bio-inorganic interfaces, and system efficiency.
Initially provide an overview of the key components of electrode-
microorganism biohybrids: Carbon electrodes, doped carbon
electrodes, as well as metal electrodes. The development of metal-
based, metal-free and nanocomposite photo catalysts, particularly
CdS for developing photocatalyst-microorganism biohybrids is
then covered. The main advancements in photoelectrode-
microorganism biohybrids, such as innovative system designs,
sophisticated
materials, are covered in depth in the section that follows. Lastly,

morphological modifications, and electrode
we describe the process of creating biocompatible nanomaterials
in order to achieve the noble objective of effective the conversion

of CO; in biohybrids.

An increasing number of people are realizing how important it is
to prevent and control both abiotic and biotic stress in crops in
the context of global climate change. In order to withstand
stress, plants use a range of signaling chemicals, including Ca?*,
JA, and ABA. They also make use of detoxifiers and Reactive
Oxygen Species (ROS), as well as the aid of helpful microbes
including ~ Streptomyces, and  Bacillus, among
others. Although these microbes have certain limitations in

Pseudomonas,

terms of their effectiveness, they are essential in helping crops
manage stress, in which crops can interact with helpful bacteria
through their root systems in a targeted manner, explaining the
roles that these microbes play in stress tolerance. Improved
methods for using microbes to increase crop stress tolerance.
Our goal is to increase the reliability and effectiveness of
microbial compounds in improving crop stress tolerance by
understanding  of  plantmicroorganism
connections carefully choosing and utilizing helpful
microorganisms. In the end, this knowledge provides agronomic
practitioners with the knowledge necessary to support crops in

improving  our

and

adjusting to quickly changing environmental conditions and
make informed decisions.

Black Soldier Fly Larvae (BSFL) can be used to turn organic
material into biomass that is high in protein and fat. This
technique has been shown to be effective in producing
cyanobacteria, which are organic materials with a high protein
content, which can be added to feed. Thus, using cyanobacteria
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as feedstock, the study assessed the advantageous impacts of
microbial inoculation (Yeast, Lactobacillus plantarum, Bacillus
subtilis, and a combination of each of these microorganisms) on
growth performance and nutrients accumulation of BSFL. In
comparison to the control group, the combination of
microorganism’s microorganism addition group demonstrated
the greatest increase in BSFL biotransformation efficiency, as
evidenced by increases in larvae weight (16.73%), dry matter
reduction rate (9.33%), bioconversion rate (16.90%), and
developmental time. All microorganism-added groups had
higher amino acid content, which brought the larvae's
composition of amino acids close to that of soybean meal.
Moreover, the presence of microbes led to a noteworthy increase
in larval lauric acid (>40%) as well as a decrease in unsaturated
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fatty acids (<33%). The organization in the larvae gut microbial
community was changed by microbial addition, leading to an
increase or decrease in the levels in Actinobacteria and
Proteobacteria, accordingly.

CONCLUSION

The incorporation of microorganisms enhanced the larvae's
capacity to utilize micronutrients and raised the buildup of
metabolites related to short-chain fatty acids, as revealed by
metabolomics analysis. The paper presents a novel strategy for
using cyanobacteria and offers recommendations for creating a
productive procedure for BSFL conversion from organic solid
waste.
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