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Progress and perspective in research on plant resistance mediated by
root exudates

MAO Mengxue ', ZHU Feng'™
(1. Center for Agricultural Resources Research, Institute of Genetics and Developmental Biology, Chinese Academy of Sciences / Hebei Key
Laboratory of Soil Ecology / Key Laboratory of Agricultural Water Resources, Chinese Academy of Sciences, Shijiazhuang 050022, China;
2. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: Root exudates are a variety of biochemical substances actively or passively secreted by plant roots that play an important
role in mediating material exchange, energy transfer and information exchange in plant rhizosphere microenvironments, as well as in
plant responses to environmental stresses. Biotic and abiotic stresses can change the composition and quantity of root exudates and in-
crease the content of defensive compounds in plant root exudates. Plants use different root exudates to resist biotic and abiotic
stresses, including releasing toxic substances for direct defense, releasing volatile substances to attract natural enemies, interacting
with microorganisms to resist biotic stresses, releasing root exudates with osmotic regulation and antioxidant capacity and coordina-
ting hormone signals to resist abiotic stress. Additionally, root exudate flow increases the concentration of many common metabolites,
changing the soil physical and chemical properties and microbial activities, and affecting the physiological and biochemical processes
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at the soil-plant interface, thereby, directly or indirectly improving plant stress resistance. In this paper, the effects of biotic and abio-

tic stresses on the composition and quantity of plant root exudates were reviewed, the mechanisms of plant defense against biotic and

abiotic stresses mediated by root exudates were summarized, and the aspects needed to be further studied were also suggested, to

provide a reference for further research on the adaptive mechanism of plants under stress.

Keywords: Root exudates; Biotic stress; Abiotic stress; Soil microorganism; Plant resistance
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Fig. 1 Model of root exudates-mediated plant responses to biotic and abiotic stresses
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S5 S B B A . C: AR AR R AP A A A AT T A A B AR . D: A AR R AU A AR T T S B B . R SRR I
FEHEAE I, 21 (i Sk R /R B H/E A . Root exudates mediate the response mechanism of plants to environmental stress. A: root exudates-mediated plant resis-

tance to abiotic stresses; B: root exudates-mediated plant defense against aboveground herbivores and pathogens; C: root exudates-mediated plant defense

against underground herbivores; D: root exudates-mediated plant defense against underground pathogens. Blue arrows indicate induction/promotion, the red ar-

row indicates defense.
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WA EEAE, AT LR B % O30 ) 48 = A )
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BB R, R A SR A R, B R A
[ Eae i A 4 | Y2 8.7/ STE N s B R =R A i ]
T RS2 e S A AR D AR Y, T AR A R T R S
AALRE T, e R AN i IR JRR A . A e H IR
Ry — P R A B E AR, AR i LR T, X
kA= Y38 (4 —Fh E ZAC Y 9T R BLAE vk
JE NaCl T %5 i i 22 15 14 e H 0K il )y b 22 i 1 %k
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A6 Y 2 5k B4 W B A T PR B s AR i
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FLFRE IR . BE2E . BRZR DL R G (B 1A).
N 22 (RIS 2 BRAR 3R 430 40 S AE ) -AE 4 ]
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YR bR A A 5 W B, RS EAE Y -1 ) BLAE
HEAT A B AT 3, VR P R T AR S ) L g
I R R AT AR R S R BR B, 4R
YIRS 22 RN gk s T — b AR V5 R 1Y 7
3, {1 75 5l 9k BRAUEE B T (Phytophthora capsici) 172 5%
J53 25 7 TR % R T8 9 R et 0 , 7K A 2 R 4 A 1 ) T
DAFEHTIX PR H, 42 s B an o e, 4808 B il el
A5 57K A R WA JE I R N R A= 1 B L LA B 5 2
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