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Screening of plant-derived secondary metabolites to enhance plant growth and
disease resistance: Investigation of their modes of action
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A screening of plant-derived volatile secondary metabolites that improve
plant growth and convey disease resistance was performed, in order to identify useful compounds to
develop novel plant growth regulators. Several promising compounds, including B -caryophyllene and
y -terpinene, were characterized to understand their modes of action. (3 -Caryophyllene exhibited
antimicrobial activity against several plant disease-causing bacteria, such as Passalora fulva,
Botrytis cinerea, and Alternaria alternate, and promoted growth in lettuce and maize seedlings. The
B -caryophyllene-induced plant growth might be mediated by ethylene and/or auxin. y -Terpinene
showed antimicrobial activity against a broad spectrum of plant disease-causing bacteria as well,
and promoted growth in lettuce seedlings. Accumulation of several proteins, related to auxin and the

cell wall, may play an important role in y -terpinene-induced plant growth.
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Origanum vulgare L. Syzygium aromaticum Merr. et
Perry. Sambucus sieboldiana L. var. pinnatisecta
Lagerstroemia speciosa Pers. Alpinia oxyphylla Miq.
Artemisia dracunculus L. Pimenta dioica (L.) Merr.
Satureja hortensis L. Cymbopogon citratus (DC.) Stapf
Brassica juncea (L.) Czern. Anethum graveolens L.
Hlicium verum Hook.f. Foeniculum vulgare Mill.
Anthriscus cerefolium Hoffm. Pimpinella anisum L.
Carum carvi L. Lycium chinense Mill. Origanum majorana
L. Cuminum cyminum L. Crocus sativus L. o1
Zanthoxylum piperitum (L.) DC. @ Mentha spicata L. fer]
Curcuma longa Linne

(Magnolia quinquepeta (Buc"hoz)

Dandy) Cinnamomum cassia Blume Apocynum venetum L.
Chenopodium album var. centrorubrum Tetragonia tetragonioides
(Pall.) Kuntze Rosa multiflora Thunb. Eriobotrya japonica
Lindl. Atractylodes japonica Koidz. ex Kitamura.. Angelica

dahurica (Hoffm.) Benth. et Hook.f. ex Franch. et Sav. Allium sativum L.

Allium cepa L. Juniperus communis L.
Allium schoenoprasum L.
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