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Description

The effectiveness of biochar in reducing the toxicity of heavy
metals to plants can be enhanced by altering it, such as by
impregnating it with minerals. The microbiome of the plant
rhizosphere can be altered by biochar amendments, which has a
significant impact on plant growth and fitness. In this study, we
investigated the question of whether the rhizosphere
microbiome plays a role in the capacity of silicon (Si) modified
biochar to lessen tomato's cadmium toxicity. We demonstrated
that Si modification enhanced biochar's capacity to mitigate
tomato cadmium toxicity and altered the physicochemical
properties of biochar. The Si-modified biochar, in particular, had
a higher Si content and a higher plant-available Si content in the
soil. The rhizosphere microbiome transplant experiment
demonstrated that biochar amendments mitigated cadmium
toxicity by altering the rhizosphere microbiome. The bacterial
community composition of the tomato rhizosphere was altered
in distinct ways by Si-modified biochar and raw biochar.
Particular bacterial taxa were favored by both biochars,
particularly the Si-modified biochar. After further culturing, it
was discovered that these promoted bacteria could reduce
tomato's toxicity from cadmium. Additionally, the stronger
stimulatory effects of Si-modified biochar on tomato recruitment
of plant-beneficial bacteria suggest that the positive effects of
biochar on plant-beneficial bacteria were partially mediated
through the host plant. Overall, Si modification improved
biochar's capacity to lessen the toxicity of cadmium, which was
linked to its stimulatory effects on beneficial bacteria that grow
on plants.

Medicines Derived from Plant Species

Antibiotic resistance is a major global health issue at the
moment. The development and rapid spread of multidrug-
resistant bacteria poses a threat to our ability to treat common
infectious diseases. One of the main causes of drug resistance is
thought to be the indiscriminate use of commercial antibiotics.
Drug-resistant diseases, according to the World Health
Organization (WHO), have the potential to significantly harm the
global economy and kill 10 million people annually by 2050. As a
result, finding products with antimicrobial properties that could
be used to create novel and effective antibiotics is critical. Plants
have been used to treat diseases since ancient times and

continue to be used today. Around 80% of people in developing
countries use medicines derived from plant species, according to
estimates. The use of medicines derived from plants will
continue to rise in the future due to their safety over synthetic
alternatives. It is normal that constantly 2050, the worth of
global exchange of restorative plants and their items would
arrive at USD 5 trillion. Plants make a variety of compounds that
help them survive environmental challenges but are not used in
their primary metabolism. These bioactive secondary
metabolites protect against microbes and herbivores. The high
concentration of bioactive compounds in various plant parts,
such as the leaf, root, flower, fruit, peel, bark, seed, stem, and
rhizome, can be utilized for therapeutic purposes. Bangladesh is
a tropical nation with numerous medicinal plant species. There
are approximately 5000 plant species, of which approximately
1500 are thought to have therapeutic properties. Numerous
studies on the antibacterial properties of diverse plants have
been conducted in Bangladesh over the past ten years. To
deepen our understanding, a wider range of medicinal plants
must be thoroughly investigated. As a result, the purpose of this
study was to investigate the antimicrobial properties of
Bangladeshi plants that are not widely studied. The antibacterial
activity and microbial loadings of these plants, which came from
various parts of Bangladesh, were examined. We tested these
plants against pathogens that cause UTI, a prevalent infectious
disease in Bangladesh, both on their own and in combination
with antibiotics that are readily available in the market.

Motile Microscopic Organisms

The co metabolic transformation of pyrene by a mobile
microbial inoculant was used as an example in this study to
evaluate the risk associated with the bioremediation of PAH-
contaminated soils. The utilization of a co metabolic-able
inoculum in view of motile microscopic organisms might
comprise a benefit in bioremediation, particularly for high-sub-
atomic weight PAHs that are just debased through co
metabolism. However, if toxic and mobile metabolites are
produced as a result of this biological processing, problems may
arise, creating an additional risk source distinct from the parent
pollutant. Tian et al. for example 2017 found that a variety of
pyrene products produced by the pollutant's bacterial metabolic
activity are harmful to humans. A considerable lot of these
metabolites created during the bioremediation cycle might
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prompt changes in soil biological systems, lessening the variety
of microbial life forms or diminishing seed creation and root
length in plants. Through bio sorption, volatile bacteria can also
mobilize pollutants, increasing toxicity and the risk of
contamination in groundwater and other less accessible areas. In
a hypothetical model, we investigated how a suitable
arrangement of plants and sorbent materials could mitigate this
risk. Due to its excellent resistance to PAHs, the sunflower was
utilized in this study. The phytoremediation efficacy of sunflower
species in petroleum-contaminated soil has been the subject of
some studies. The strong chemotactic response of P. putida G7
to sunflower root exudates has been reported, in addition to its
rapid germination and long root system, both of which increase
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the surface area available for bacterial colonization. As a result,
it has been demonstrated that sunflower's higher leaf
evaporation level is sufficient for the experimental model
system. Notwithstanding the joined utilization of plants and
microorganisms, biochar change has been laid out as one more
reference procedure for the remediation of PAH-tainted soils
and residue. Biochar can be established as an added value to the
bioremediation process due to its environmentally friendly use
and low cost in comparison to physical and chemical methods. It
is possible for some metabolites to be absorbed onto the biochar
when it is added, resulting in a significant decrease in soil toxicity
and enhancement of biodegradation.
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