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ABOUT THE STUDY

In order to maintain the health and productivity of plants, the
microbial communities that inhabit the phytosphere, the region
around plant roots have become increasingly important in recent
times. These intricate communities, collectively termed the plant
microbiome, encompass a diverse array of bacteria, fungi,
archaea, and other microorganisms, which interact with the plant
host and with each other in dynamic and often complex ways. By
utilizing innovative molecular and computational approaches,
microbiome analysis has become a valuable tool for figuring out
the workings of plant-microbe interactions and maximizing the
improve plant

potential of beneficial microorganisms to

production and health.

High-throughput sequencing methods are at the basis of
microbiome study because they allow for accurate profiling of
microbial communities found in a variety of environmental
samples, such as soil, rhizosphere, and plant tissues. Metagenomic
sequencing, metatranscriptomics, and metaproteomics are among
the key approaches employed to characterize the taxonomic
composition, functional potential and metabolic activities of
plant-associated microbial communities [1,2]. These techniques
offer unprecedented insights into the diversity and dynamics of
the plant microbiome, revealing intricate networks of microbial
interactions and their impact on plant physiology and health.

One of the primary objectives of microbiome analysis in the
context of plant health is to identify and characterize beneficial
microorganisms that promote plant growth, enhance stress
tolerance, and suppress pathogens [3]. Beneficial microbes, such
as Plant Growth-Promoting Bacteria (PGPB) and mycorrhizal
fungi, play important roles in nutrient cycling, hormone
production, and disease suppression, thereby contributing to
overall plant vigor and resilience. By employing culture-
independent techniques combined with functional assays,
researchers can isolate and characterize novel microbial strains
with desirable traits for agricultural applications [4]. Moreover,
advanced bioinformatics tools facilitate the prediction of

microbial functions and metabolic pathways based on genomic
and transcriptomic data, providing valuable insights into the
mechanisms underlying microbe-plant interactions [5,6].

In addition to identifying beneficial microbes, microbiome
analysis the
dynamics in response to environmental perturbations, such as
changes in soil management practices, climate variability, and
disease outbreaks [7]. Studies that follow the temporal changes
in the plant microbiome longitudinally provide important
insights into the ability of microbial communities to withstand
stresses and their possible contribution to reducing the negative
effects of environmental disruptions on plant health [8,9].
Furthermore, comparative analyses of microbiomes associated

enables assessment of microbial community

with healthy and diseased plants offer insights into the microbial
determinants of disease susceptibility and resistance, facilitating
the development of targeted strategies for disease management
and biocontrol [10].

The application of microbiome analysis in agricultural settings
extends beyond traditional crop production to encompass diverse
aspects of plant health and ecosystem sustainability. Microbiome-
based strategies, for example, have the potential to improve soil
fertility, lower fertilizer input requirements, and reduce the
environmental effects of agriculture, all of which will help
maintain ecological strength and balance [11]. Microbiome
engineering provides creative ways to maximize plant-microbe
interactions and raise agricultural output in a sustainable way by
changing microbial communities to accomplish desired results.
There are still a number of issues that need to be resolved even
with the enormous potential of microbiome analysis to improve
plant health and agricultural sustainability [12]. One such
challenge is the complexity of microbial interactions within the
plant microbiome, which necessitates interdisciplinary approaches
integrating microbiology, ecology, genetics, and computational
biology. Moreover, standardization of sampling protocols, data
analysis pipelines, and bioinformatics tools is essential to ensure
the reproducibility and comparability of microbiome studies
across different environments and experimental setups.

Correspondence to: Afrazeh Sendi, Department of Plant Pathology, University of Guilan, Rasht, Iran, E-mail: sendi888@gmail.com

Received: 26-Feb-2024, Manuscript No. HORTICULTURE-24-31411; Editor assigned: 29-Feb-2024, PreQC No. HORTICULTURE-24-31411
(PQ); Reviewed: 15-Mar-2024, QC No. HORTICULTURE-24-31411; Revised: 22-Mar-2024, Manuscript No. HORTICULTURE-24-31411 (R);

Published: 29-Mar-2024, DOI: 10.35248/2376-0354.24.11.347

Citation: Sendi A (2024) Microbial Medicine for Plants: Identifying the Therapeutic Potential of Beneficial Microorganisms. ] Hortic. 11:347.

Copyright: © 2024 Sendi A. This is an open-access article distributed under the terms of the Creative Commons Attribution License, which
permits unrestricted use, distribution, and reproduction in any medium, provided the original author and source are credited.

J Hortic, Vol.11 Iss.1 No:1000347



Sendi A

REFERENCES

1.

Addo EM, Chai HB, Hymete A, Yeshak MY, Slebodnick C,
Kingston DG, et al. Antiproliferative constituents of the roots of
Ethiopian Podocarpus falcatus and structure revision of 20-
hydroxynagilactone F and nagilactone 1. ] Nat Prod. 2015;78(4):
827-835.

Al-Khater KM, Almofty S, Ravinayagam V, Alrushaid N, Rehman
S. Role of a metastatic suppressor gene KAI1/CD82 in the diagnosis
and prognosis of breast cancer. Saudi ] Biol Sci. 2021;28(6):
3391-3398.

Badgujar SB, Patel VV, Bandivdekar AH. Foeniculum vulgare Mill: A
review of its botany, phytochemistry, pharmacology, contemporary
application, and toxicology. Biomed Res Int. 2014;2014:842674.
Burmistrova O, Perdomo ], Simoes MF, Rijo P, Quintana ],
Estevez F, et al. The abietane diterpenoid parvifloron D from
Plectranthus ecklonii is a potent apoptotic inducer in human leukemia
cells. Phytomedicine. 2015;22(11):1009-1016.

Chakravarti B, Maurya R, Siddiqui JA, Bid HK, Rajendran SM,
Yadav PP, et al. In witro anti-breast cancer activity of ethanolic extract
of Wrightia tomentosa: Role of pro-apoptotic effects of oleanolic acid

and urosolic acid. ] Ethnopharmacol. 2012;142(1):72-79.
Gray E, Figueroa JD, Oikonomidou O, MacPherson I, Urquhart

G, Cameron DA, et al. Variation in chemotherapy prescribing rates

J Hortic, Vol.11 Iss.1 No:1000347

10.

11.

12.

OPEN 8 ACCESS Freely available online

and mortality in early breast cancer over two decades: A national data
linkage study. ESMO open. 2021;6(6):100331.

He Q, Guo S, Qian Z, Chen X. Development of individualized anti-
metastasis strategies by engineering nanomedicines. Chem Soc Rev.
2015;44(17):6258-6286.

Jee BK, Park KM, Surendran S, Lee WK, Han CW, Kim YS, et al.
KAI1/CD82 suppresses tumor invasion by MMP9 inactivation wvia
TIMP1 up-regulation in the H1299 human lung carcinoma cell line.
Biochem Biophys Res Commun. 2006;342(2):655-661.

Jeong HG. Inhibition of cytochrome P450 2E1 expression by
oleanolic acid: Hepatoprotective effects against carbon tetrachloride-
induced hepatic injury. Toxicol Lett. 1999;105(3):215-222.

Fall ML, Heyden H, Beaulieu C, Carisse O. Bremia lactucae
infection efficiency in lettuce is modulated by temperature and leaf
wetness duration under Quebec field conditions. Plant Dis.
2015;99(7):1010-1019.

Jeong SW, Kim GS, Lee WS, Kim YH, Kang NJ, Jin JS, et al. The
effects of different night-time temperatures and cultivation durations
on the polyphenolic contents of lettuce: Application of principal
component analysis. ] Adv Res 2015;6(3):493-499.

Derbyshire MC, Newman TE, Khentry Y, Owolabi Taiwo A. The
evolutionary and molecular features of the broad-host-range plant
pathogen Sclerotinia  sclerotiorum. Mol Plant Pathol. 2022;23(8):
1075-1090.


https://pubs.acs.org/doi/10.1021/np501062f
https://pubs.acs.org/doi/10.1021/np501062f
https://pubs.acs.org/doi/10.1021/np501062f
https://www.sciencedirect.com/science/article/pii/S1319562X21001728?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S1319562X21001728?via%3Dihub
https://www.hindawi.com/journals/bmri/2014/842674/
https://www.hindawi.com/journals/bmri/2014/842674/
https://www.hindawi.com/journals/bmri/2014/842674/
https://www.sciencedirect.com/science/article/abs/pii/S0944711315002123?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0944711315002123?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0944711315002123?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0378874112002425?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0378874112002425?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0378874112002425?via%3Dihub
https://www.esmoopen.com/article/S2059-7029(21)00293-3/fulltext
https://www.esmoopen.com/article/S2059-7029(21)00293-3/fulltext
https://www.esmoopen.com/article/S2059-7029(21)00293-3/fulltext
https://pubs.rsc.org/en/content/articlelanding/2015/cs/c4cs00511b
https://pubs.rsc.org/en/content/articlelanding/2015/cs/c4cs00511b
https://www.sciencedirect.com/science/article/abs/pii/S0006291X06002439?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0006291X06002439?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0378427499000041?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0378427499000041?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0378427499000041?via%3Dihub
https://apsjournals.apsnet.org/doi/10.1094/PDIS-05-14-0548-RE
https://apsjournals.apsnet.org/doi/10.1094/PDIS-05-14-0548-RE
https://apsjournals.apsnet.org/doi/10.1094/PDIS-05-14-0548-RE
https://www.sciencedirect.com/science/article/pii/S2090123215000053?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S2090123215000053?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S2090123215000053?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S2090123215000053?via%3Dihub
https://bsppjournals.onlinelibrary.wiley.com/doi/10.1111/mpp.13221
https://bsppjournals.onlinelibrary.wiley.com/doi/10.1111/mpp.13221
https://bsppjournals.onlinelibrary.wiley.com/doi/10.1111/mpp.13221

	Contents
	Microbial Medicine for Plants: Identifying the Therapeutic Potential of Beneficial Microorganisms
	ABOUT THE STUDY
	REFERENCES


