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Plant microbiomes under root-knot nematode stress: from
parasitism effects to biocontrol strategies

HE Yongmei, TIAN Baoyu"

Fujian Provincial Key Laboratory of Cellular Stress Response and Metabolic Regulation, College of Life Sciences,

Fujian Normal University, Fuzhou, Fujian, China

Abstract: Root-knot nematode, among the most destructive plant-parasitic nematodes, poses a
severe threat to global agricultural production. The plant root microbiome is considered as the
“second genome” of host plant and plays an indispensable role in plant growth, development, and
stress response. Parasitism by root-knot nematode significantly disrupts the community structure
and function of root-associated microbial communities in plants. The disturbance of host
microbiome not only exacerbates plant pathological processes but also may induce cascade effects
through tripartite interactions among microorganism, plant, and nematode. This review
comprehensively elucidates the multifaceted impacts of root-knot nematode parasitism on the root
micro-ecosystem of host plant, particularly focusing on the variation in the structural and functional
characteristics of both the rhizosphere and endophytic microbiome, as well as their roles in the
occurrence of nematode diseases and maintaining plant health. Investigating the interaction
between pathogenic nematodes and plant microbiome on community level will not only advance
our understanding the intricate network among plant, nematode, and microorganism, but also
provide theoretical and practical insights for developing innovative strategies for controlling plant
nematode diseases.

Keywords: root-knot nematodes;
interactions; systems-based plant pathology; biological control strategies

plant-associated microbiome; plant-nematode-microbe
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Figure 1 The life cycle of nematodes and the infection process of plants (referenced and created with BioRender.

com).
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Figure 2 The categories of plant root microbiome and the interaction with plants (referenced and created with

BioRendercom). AMF: Arbuscular mycorrhizal fungi; ISR: Induced systemic resistance; SAR: Systemic acquired

resistance; QSM: Quorum-sensing molecule; MAMP: Microbe-associated molecular pattern.
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H AR e SN TR (Rhizobium) WY B AR | 52
2 UYL R 5 A B AR ) A LB AR



farmk Ay 25 | SR, 2025, 65(10)

4281

A, AEYEAAYEBE D, AR
PO RN, B AR A S A D RE A0 DG
T AR (LN 1 ) 7 - SRR v A Mife = B S A
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IR EY A MR G5 LR U E £ A 4 1 o
Fe il 2y 2 HRHE IR Wl QAR Gy, e ok
A R AR R R s BB ER ], AR
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T, WA v i O S O R e R A
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]
o
. ]

® )

]

Beneficial °
microorganism © @ Attracted to

flavonoids

- Attraction/Restrain

* Poisoning by secretion
of metabolites or direct
colonization in the
intestinal cavity

* Causing systemic resistance
in the host plant

B3 IREGLRIRIEHEY S AE Y4E A9 R AL

~
C~ — v
o

{3 2 S AR,

FE) AT DLE ok 0 A B Y S R SRR T
MREEZE R FE . YT R YL 4 — R ]
T AL AN SN, DT BIR i 2t i) A A
B o FE A A0 2% AR U A2 ARl
SR AT A 4 B A 4 B0 e AR
(1 LA EONE 538, 51 R R 5 A2 44 (pattern
recognition receptor, PRR)/F 10 X #5f
M R I A B K5 AL R A B AR IR TR 25 2
Mt E o XN R T AEY SR PR E Y Z R
Femm S A EAER], X — U B TR
J& L1 ) W7 6y SR s N 2 v M ) Pt ik A

o

[ Pathogenic
® Dbacterium

o *

« Adhesion <::3<(;>

*Combined aggravating disease

* Secrete enzymes in cell walls (cellulose) to
enhance nematode invasion or toxin
production

* A variety of informational chemicals are
secreted to facilitate RKNs to find and locate
host plants tocauses disease

SAR

Figure 3 Response mechanism of plants and microbiomes to root-knot nematode infection. RKN: Root-knot

nematode.
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4 FTAARKT WA R E
Sk i d: %ok A B SR
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4.1 RSB ERHF: NE—EFIF
B IR E ¥IEE% (SynComs)

Tl IR 45 22 i) A= W B 16 2 48 A1 e i
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FEEZ35 W8 SN o o =TI S S G SN U e D U
KA. Horh, FIFHZ dOR T A Y & e 2k
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UEAITF= R AR i iR Kas s, i
i, MAMRPRANG, QA5 2F AT R (B. subtilis) .
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A T R R T 5 T A0 A s AR
ARG B AR P RO R E R BT AR &R, AT
Xif £k U AR R P R B R BB T RE S
P B R B E A G P a2
HIEE o LU (Rhodopseudomonas)IE M1
YRR — R, AMBEIR B E ARG, 8
REVI LR TG kA%, 5 Ak 2540 1
FAZE G AT A A5 ) A 22 AR A 2 Hus 1) & A I 4
A e N R A S,
FRECH . RN (R ), A RO dE P fid
B AN, PR TR RE A5 1 v AR ) B R 4
BEAEFR A 0 RE ), R THAE Y X £ U SR g
FBN, RSB RE S A M R, R BRI VR
ARBEL AL, M T A i PR 2k i O R T A
T, PTREARZ BRI AR, e S M
13 A ALY B (peroxidase, POX) FIZK TR 2 iR fifk 2= Tt
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MVE PSS ok, Sk i 2o 38 o 8 3R )
MWL . SRR IBOR e SERE Y K B, AT
A B4R A R R O AR W A A 2k LY T A2
ML B, AR IR A S ARG A O R
BANT] 4y, AR R AT LA S v A W X e
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I 38 32 AR A I 5 504 AT o B R RN 40 o
T E . Zhou SPGB B
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HEF RN FEARAG D R 26 UE B, A AL iAo
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AL TR B0 LU A T 4 SRR, AR T 3 3 b
(ELAE A X BERT R AL B A Mg BRAE ), AR
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