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Abstract: The invasive plant Chenopodium ambrosioides L. exerts strong allelopathic effects on native crops, while root
border cells (RBCs) of recipient plants can rapidly respond to such allelopathic stress by forming a protective layer on the

outer surface of the root tip within a short period, thereby maintaining normal root tip metabolism. To investigate the
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molecular mechanisms underlying this phenomenon, maize ( Zea mays L..) was used as the experimental model. The study
employed length measurement and high-performance liquid chromatography (HPLC) to determine changes in root tip length
and auxin (IAA) content in maize under the stress of C. ambrosioides volatiles and its major component, a-terpinene, in
both RBCs-retained and RBCs-removed groups. Additionally, paraffin sectioning combined with microscopy was used to
observe internal structural changes in the root tips. Finally, transcriptome sequencing was performed to analyze the overall
impact of this process on auxin metabolism. The results demonstrated that under C. ambrosioides volatile stress, the number
and activity of RBCs decreased significantly compared to the control group, with the inhibitory effects becoming more
pronounced as treatment duration and concentration increased. The comprehensive allelopathic effect index of
C. ambrosioides volatiles and a-terpinene on maize RBCs was ranked as C. ambrosioides volatiles (0.191) > «-terpinene
(0.172). Upon RBCs removal, the root cap of the recipient plant was severely damaged, IAA content was reduced, mature
zone cells within the root tip became smaller, and root tip length decreased. Under a-terpinene treatment, the endodermis
and pericycle cell layers were notably thickened. Transcriptomic analysis revealed that allelochemical stress affected the
processes of auxin synthesis, transport, and signaling transduction. Volatile treatment upregulated IAA biosynthesis genes,
such as YUCCA and TAR2. However, after RBCs removal, genes associated with polar auxin transport, such as the PIN
family , were upregulated, along with negative regulators of IAA signaling transduction, including AUX/IAAs and GH3s. This
led to a reduction in TAA accumulation at the root tip and suppression of IAA function. These findings indicate that under
C. ambrosioides volatile stress, RBCs respond to the stress by reducing their own activity and cell numbers, thereby
participating in the regulation of IAA polar transport and signaling transduction gene expression. By maintaining normal TAA
polar transport and signaling transduction, RBCs achieve a balance between regulating maize root tip development and

responding to allelopathic stress.

Key Words: root border cells; allelopathic stress; Chenopodium ambrosioides ; maize; auxin
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Fig.1 Changes of the root border cell quantity and activity of maize under the stress of volatile oil of C. ambrosioides and o -terpene
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Fig.2 Effects of root border cells on the root length of maize under the stress of volatile matter from C. ambrosioides

* FRLE I wx FORWBE

P HOA DX AR /N A XA, HORESZ A0, oo A AR BRLS 25 BR RBCs , RIS HAE MR 1 N B JZ Al A
FHZRN)= W )R . W] RBCs WAFAEZEMR 1 IR AL igbhin , DRIk T ARG M I S8 B RLE W A 7 . Rl
RBCs HAZ 5 AL LU LS a i g

ZTN

3 THITHELZMBME T ERRESE
Fig.3 Tissue section of maize root tip under the stress of volatile oil of C. ambrosioides
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Fig.5 Heat map of IAA synthesis pathways and related genes in response to volatiles of C. ambrosioides
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