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Abstract Metal oxide nanomaterials (MONMs) are widely used in production and life. MONMs
can enter the soil environment through various pathways, posing a threat to soil organisms (specially
for plants) and human health. Root exudates (REs), as a medium for substance exchange between
plants and the outside world, can interact with MONMs and then affect their biotoxicity, which plays
a vital role in assessing the ecological health risk assessment of MONM:s in soil. In this paper, we

review the sources of MONMSs in soil and summarize the interfacial interactions between REs and
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MONMs, highlighting the REs-mediated phytotoxicity of MONMSs and the effects of environmental
influencing factors, with the outlook on further future research trends. This review provides a
theoretical basis for the ecological health risks and potential applications of MONMs in the
environment.

Keywords root exudates, metal oxide nanomaterials, phytotoxicity, soil, interface interaction.
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Fig.1 Main sources of metal oxide nanomaterials in soils
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2 BELSWYIXTE R B ALY KR A PLERF ST (Mechanisms of interfacial action of root
exudates on metal oxide nanomaterials)
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Fig.2 Mechanism of interfacial action of REs on MONMs

2.1 A EAE

1 HL A AR T W BN A 32 SEAL R I, RO 52 pH ORI R Ay 52 e 38 0 pH 23 IR
MONM s 2 [ B faf %% B, DT AR REs A MR BE 25 . L N9A K CeO, A 2 IHT A faf 461 T pHL {1 2R IHI 7E
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H T L R R AR B B A 5 4R A 3 T 7 a1 22 ) A TC AR SE 20>, RE's 1) W BFF 32 1) 00 a7,
2.5 Shdshs

SR AR TR AN [R] 201 RS 5 RS A 2 e T 1 el A, A S A 55 1)y (e o7 A L S8 45
FIIGE, A5 5 0 oA, J& 90 S B T H e 55 B A EVE R S0 BT R AORD i A7 A4
LA, 25 RS W W . MONMSs 1) B RE AT A REs 1] g i i SUEA B /R FH 2 m e T 22 [l i
W . S8 i A B S AV T 2 10 & AR AE 4 SR R DA KRR FE 40 oK A1 BHS REs OAH BLAE Y, 6 F
MONMSs i & 545 A Ao s 0.

3 RRSWYN T T LR EAWH KA BT Y 3 % 7E F 9 W (Influence of phytotoxic effects of
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YIAR WS- B8 2 Al P M3 53, 5OR TR A MLIECAARTE 152 A B, 83 2o 91 il MONMEs 114 5 A 41 ik
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BB AR, RT3 i 2R 22 90K AT BHE A ) Hh W WS R AR 22 1Y) E Bl REs 1Y)77 16 fii 7]
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I LA AR BRI B 0 40 A L AE A AL A AR b, BR B E WO A I R R AL T 1R 4 K
CeO, BRSPS B IAMI, AHLIRZHIE T Ce M IR R BIHYR IR HB 50, 49K CeO, 4b
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