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Research progress on the mechanism of rhizosphere microorganisms controlling
soil-borne diseases under rational application of organic fertilizer

LI Xiao-ting', ZHOU Fang-fang', TANG Li"**
(1 College of Plant Protection, Yunnan Agricultural University , Kunming, Yunnan 650201, China; 2 College of Resources and

Environment, Yunnan Agricultural University, Kunming, Yunnan 650201, China)

Abstract: Soil-borne diseases have become a major factor limiting the improvement of crop yield and quality
because of their wide distribution, rapid spread, and server harmfulness. In recent years, advances in multi-omics
technologies have shed light on the changes of soil microbial community structure and function under rational
application of organic fertilizers, as well as their mechanisms of inhibiting soil-borne diseases. These insights are
of great significance to reduce chemical fertilizers and pesticides application and promote the agricultural green
development. This paper reviewed the prevention and control effects of organic fertilizer application on soil borne
diseases, analyzed the structural and functional responses of rhizosphere microorganisms in regulating soil borne
diseases under such conditions, and described the soil driving factors of regulating rhizosphere microorganisms.
Furthermore, the inhibition mechanisms related to rhizosphere microorganisms on soil-borne disease were
summarized from the aspects such as the direct effects of rhizosphere soil microorganisms, soil microbial
interactions, and induction of plant immunity. The article also discusses and outlines key future research directions
on the impact of rational application of organic fertilizers on soil-borne diseases, aiming to regulate soil microbial
diversity and stability through fertilization management, thereby promoting soil and plant health.

Key words: rational application of organic fertilizer; soil-borne disease; microbial community regulation; driving
factors; inhibition mechanism
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Table 1 Response of beneficial rhizosphere microorganisms to organic fertilizers and the resulted functions
HHLE RIGAERE 2 MY FR R #IR N Response of rhizosphere microorganisms
) Tige 225 3Lk
Organic  Experimental Host ) il Py
g_ . P iE GE Function Reference
fertilizer years plant Pathogen Beneficial microorganisms
b =25 INEZ BB Wi EE Mortierellaf Pseudaleuria's 5% T [34]
Pig manure Wheat  Less fungal communities Saprophytic fungi of Mortierella and Enhancing
E5P/S Pseudaleuria were enriched resistance
Maize
AHLUE 30 NE BT S ERREEERL RE SRR R 55 E RN SHAFELHE (15,
Organic Wheat  Fusarium, and Increased trophic bacteria and beneficial fungi Cause fungus 35]
fertilizer Penicillium decreased disease
EE 35 N RIETE AR TR AR R R R E MR HLERZER & [10]
Cow Wheat  Pathogens abundance Enhanced stability of bacterial and fungal Anti-fungus
manure decreased communities disease
AHLUE 1 KAE A YA A BHEE, R LR RIS REPUREERT  [45]
Organic Paddy  AUE R AEZEEAYE R Enhancing
fertilizer rice Protozoan pathogens Increased abundance of protist functional groups resistance
numbers decreased such as bacterivorous, omnivorous and light to disease
nutrition and so on
AHHLIE 9 B BUREEAYIN T E AT R SRR AR A IIRE [49]
Organic Sorghum HLTjRERF Significantly change the composition of Ecological
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increasing of non-ribosomal peptide synthase
(NRPS) gene abundance
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23 1 Table 1 continued
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