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Analysis of the green control effect and regulatory mechanism of ginger extract
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Abstract: To explore the green prevention and control scheme of Polygonatum root rot and the resistance mecha-
nism of natural plant substances to plant response to pathogen infection, different concentrations of ginger extract were
used to treat three main pathogens of Polygonatum root rot, namely Fusarium oxysporum, Fusarium redolens and Asper-
gtllus awamori. At the same time, the physical and chemical indexes and transcriptome data of Polygonatum kingianum

under different treatment conditions were determined, and the differentially expressed genes (DEGs) were verified by
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qRT-PCR, and the inhibitory effect and regulatory mechanism of ginger extract on Polygonatum root rot were analyzed.
The results showed that 2. 5% and 5. 0% old ginger extract exhibited good antifungal effects against both F. oxysporum
and A. awamori, with the 5. 0% extract achieving an inhibition rate of 42. 3% against A. awamori. Pot experiment re-
sults showed that 7 days after inoculation, the survival rate of P. kingianum in the old ginger extract treatment group in-
creased by 50%. Compared with the control group, the SOD activity in the rhizomes of P. kingianum in this treatment
group increased and peaked at 3 days. The MDA content was significantly lower than that in the control group and the sin-
gle inoculation group, and the POD activity showed a reverse trend of decreasing first, then increasing and then de-
creasing. The total phenol yield of P. kingianum rhizomes showed an upward trend after treatment with old ginger ex-
tract, reaching the peak on the 4th day and being significantly higher than that in the control group and the single inocula-
tion group. Transcriptome sequencing combined with weighted gene co-expression network analysis (weighted gene co-
expression network analysis) indicated that DEGs were significantly enriched in the phenylpropane synthesis, flavonoid
synthesis and TCA cycle pathways, and 6 key candidate genes were screened out from these pathways. The qRT-PCR
analysis revealed that F5H, POD, PAL, CAD and ISD genes were highly expressed in the IA, while the gene expres-
sion pattern of DRA was opposite. In summary, ginger extracts at concentrations of 2. 5% and 5. 0% both have favorable
antifungal activity against F. oxysporum and A. awamori, respectively. Ginger extract exerts a certain protective effect
on P. kingianum in response to root rot pathogen infection. Treatment with this extract can induce the upregulated expres-
sion of genes CAD, PAL, POD, and ISD in P. kingianum, thereby significantly enhancing its disease resistance and
stress tolerance.

Key words: ginger extract; Polygonatum; root rot; antifungal mechanism
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Table 1 Experimental design and determination indicators of different treatment groups in pot experiments
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Note: Routine management includes unified light, watering, temperature and other cultivation conditions for all groups.
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Figure 1 Results of pathogenicity tests of plant root rot pathogens
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Note: (a) shows the disease conditions of old ginger and young ginger after inoculation with F. oxysporum (G2

), F. redo-

lens (G4), and A. awamori (G6) for 3 days and 5 days. (b)shows the disease conditions of Polygonatum kingianum and

Polygonatum cyrtonema after inoculation with the three pathogens for 3 days and 5 days. (c)shows the disease conditions of

Polygonatum kingianum after inoculation with G6 for 1 day, 2 days, 3 days, 4 days, 5 days, and 6 days. The arrows in the

figure indicate the inoculation points.
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Figure 2 Inhibitory effect of different concentrations of old ginger extract on F. oxysporum (G2) and A. awamori (G6)
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Figure 3 Root phenotypes of Polygonatum kingianum under different treatments and cross-sections of root disease
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Note: The arrows indicate the inoculation points.
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Figure 4 Variation of physical and chemical indexes under different treatment conditions
TE xR R 5 CKA 22 5 i 3 (P<<0. 05) 5 *+ KR 5 CKAA H 22 = e % (P<<0. 01) .

Note: * means significant difference compared with CK (P<C0.05) ; ** means extremely significant difference compared with

CK (P<C0.01).
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Figure 5 Transcriptome data analysis results
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Figure 6 WGCNA analysis of transcriptome data

CK: Xf H4H

HTA : BERP A 24 h; CT . XHIBALPRL s TAT : $EMp )5 b BRAH

CK: the control group; IA: inoculated with A. awamori for 24 hours; CT: the control treatment group; IAT : the post-inocula-

tion treatment group

—_

wn
—_
wn

HEAL)
(=

(7.
=]

(

(8% AL)

MU kT

AHTBE R 2Tk K

ES
—_
n

[\ [*8)
(=2 &3)
5

o

((E2ie 3]

AR FE AR AR K

HOS LA 20k K1

S

CK

(d) CAD

&7

(b)

CT

(e) DRA
XBEEEEMNRT-PCR O

—_
wn

()
S

FHRTHE DR 2Tk K1

POD

HAE L)
S

(~7.
=}

(f

AR FE AR AL 7K
[

IAT

1A IAT CK CT 1A

(f)ISD

Figure 7 RT-PCR analysis of key candidate genes
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