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Abstract: [ Objective ] This study aims to to find a new drug for the prevention and treatment of clubroot of
cruciferous vegetables, thus solving the problem that carvacrol is volatile and difficult to be directly used in
field production. [Method ] In this study, Carvacrol/f —cyclodextrin inclusion complex was prepared by
coprecipitation method , uv—vis, Fourier photometer, 'H NMR and SEM were used to determine the entrapment
efficiency and characterization of carvacrol B—cyclodextrin inclusion Proton NMR.The effect of carvacrol on the
control of clubroot disease was studied by observing the mortality of spores of clubroot fungus treated with
carvacrol by Evans blue staining and greenhouse pot experiment of treating clubroot soil with carvacrol- 3
—cyclodextrin inclusion complex fumigation. [ Result | The yield of Carvacrol/B—cyclodextrin inclusion complex
was 82.6%, and the encapsulation efficiency was 53%. FTIR confirmed the formation of Carvacrol/8
—cyclodextrin inclusion complex, and regular and uniform Carvacrol/B—cyclodextrin inclusion complex particles
could be observed under SEM; After carvacrol was diluted 1 000 times and treated for 5 days, the average
lethality of clubroots was 43.33%, which was 29.88% and 31.66% higher than that treated with 1% methanol
and sterile water; In two greenhouse pot experiments of fumigating diseased soil with the inclusion compound of
Carvacrol/f —cyclodexirin, the incidence and disease index of cabbage clubroot were 60% and 12.59 in T1
treatment, those of CK1 cabbage were 100% and 39.26; and those of T2 treatment of Chinese cabbage clubroot
were 73.33% and 24.44, respectively, those of CK2 were 100% and 51.11, and the relative control effects were
67.93% and 52.18%, respectively.[ Conclusion | Carvacrol has a direct lethal effect on clubroot, and fumigation
of carvacrol/f3 —cyclodextrin inclusion complex has a good control effect on clubroot, which can be used for
subsequent field experiments and provides a theoretical basis for the development of new drugs for clubroot
disease.
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The dosage is the mass ratio of Carvacrol/B—Cyclodextrin inclusion complex to soil.
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Tab.2 Chinese cabbage clubroot disease condition classification standard
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Fig.1 Standard curve of carvacrol
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a and b are SEM images of carvacrol/B—CD inclusion complex particles at 300 times and 2 000 times
¢ and d are SEM images of B—CD particles at 300 times and 2 000 times.
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Fig.4 SEM comparison of the two samples

FlexSEM1000 5.00k\Vzx360

bov pATE

10pm

The dark blue spores in the field of view are dead spores, and the translucent spores in the field of view are live spores.
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Fig.5 Evans blue staining to observe the lethal effect of carvacrol on club spores
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picture d:the second test treatment(T,).
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Fig.6  Control effect of carvacrol inclusion compound film—covered fumigation on Chinese cabbage clubroot
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