Australian Tea Tree QOil

A Biopesticide with Multiple Modes of Action

Botanical biopesticides are highly-effective for plant protection and have superior traits for
environmental safety, biodegradability and sustainability. Botanicals also reduce or eliminate
chemical residues and delay the development of resistance by pests and pathogens, making them
an effective replacement for or complement to chemical pesticides throughout the agrochemical
industry. The leading botanical biopesticides, Australian tea tree oil (TTO), is extracted by steam
distillation of Melaleuca alternifolia plants, contains terpenes and has gained great popularity
in biomedical, pharmaceutical, cosmetic, food and agriculture applications with beneficial
properties such as antioxidant, antibacterial, antiprotozoal, antiviral, antifungal and anticancer.
TTO has a unique multi-functional activity and presents multiple modes of action. A formulation
of an emulsified TTO, such as Timorex Gold®, has been highly effective and is used successfully
in nearly 40 countries against a broad range of plant-pathogenic fungi in numerous crops. TTO
inhibits spore germination, sporophore formation, sporulation, and disrupts the fungal cell
wall and cell membrane of Mycosphaerella fijiensis hyphae. (Figure 1). As a result, TTO exhibits
strong curative activity against fungal pathogens, even when the disease is already visible on the
tissue. A single spray on the upper surface of cucumber and other leaves with well-established
powdery mildew colonies markedly suppresses the fungus, causing disappearance of powdery
mildew lesions from infected foliage and a strong shrinkage and disruption of fungal hyphae
and conidial cells as seen in Figure 2.

TTO is also an activator of defense mechanisms and systemically induces resistance in banana
and other plants (Figure 3) and enhances pathogenesis related (PR) proteins and expression of
defense marker genes. For a wide variety of fruits and vegetables, TTO, such as Timorex Gold®,
is a uniquely efficacious tool for resistance management and plant disease control.
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Fig.1. A section of fungal hyphae in the
intracellular space of the mesophyll tissue of
banana infected with black Sigatoka fungus:
(left) control untreated and (right) TTO (Timorex
Gold)-treated both at high magnification
(x50,000). Note the effect on disruption of
cell membrane and destruction of cell wall
causing leakage of cell content.

Fig. 2. Scanning electron micrograph of conidia
of powdery mildew fungus of control untreated
infected cucumber leaves: (left) normal with
a complete smooth surface of the conidium
at high magnification; (right) infected leaves
exposed to a single application of Timorex Gold.
Note alterations in morphology and shriveling
and conidial destruction Leaf samples for
microscopy were taken 24 h post-application.
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Fig. 3. Leaf sprays of TTO on infected mother
banana trees induced systemic protection
against Fusarium wilt (Fusarium oxysporum
f. sp. Cubense, Foc) race 1 in new developed
daughters’ plants. The yellow arrow points
out to Foc-infected mother plant tissues; the
white arrows point out to healthy tissue from
daughter plants.
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