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Editorial on the Research Topic
Innovative biocontrol strategies to manage crop and pest diseases

One of the main issues of human life will always be the efficient supply of food.
During the last century a shift in agricultural practice made it possible to reduce the
amount of labor to feed humanity drastically. But the mechanization of agriculture
could not prevent and diminish crop losses due to plant diseases significantly (whether
microbial or animal) (Vermeulen et al., 2018; Chidawanyika et al., 2019).

Nevertheless, scientists helped to find solutions for crop protection during all
times. In recent years, due to climate change, a more interconnected world and mass
production in combination with higher demands on crop protection solutions aiming for
a lower impact on the environment new challenges arise every day. Visible to everyone
the global climate is changing rapidly and many effects are increasingly manifesting
across all biological and environmental systems. Additionally, humans have traded and
transported species for centuries, but with an increasing speed and long-range. However,
in twentieth century the spreading of species reached a new magnitude and diversity
of biological invasions. Biological pests are beneficiaries of both effects. The two main
methods for disease control currently available in crop production are application of
fungicides (or other pesticides) and the use of plant cultivars resistant or tolerant
to their pest organisms. Nevertheless, both methods have differing limitations. Public
concerns regarding the health and environmental effects of pesticides, as well as the
development of resistant pathogenic strains to fungicides, have reduced their potential.
In many important crops, all cultivars and hybrids available to the growers worldwide
are susceptible to their pest organisms and genetical modifications of the cultivars are
not accepted. One possible solution is the use of biocontrol agents. For that, scientists are
attempting to use the current but long-standing war between microorganisms, plants,
and animals to develop biological solutions useful for broad agricultural deployment.
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The editors aimed for a broad overview shedding
light into different corners of modern and innovative
plant protection with a focus on strategies using
biological approaches.

Therefore, we searched for crop protection solutions using
microorganisms and their products to obtain strategies for a
modern and advanced agriculture. Some of the articles focus
on fungal biocontrol agents (BCAs), such as Trichoderma sp.
by Di Marco et al., and Penicillium sp. by Nguyen et al., while
others focus on bacteria, such as Pseudomonas sp. by Yang et al.
and Bacillus sp. as studied by He et al, Leal et al, Li et al,
and Zhang N. et al.. Biological control, a phenomenon based
on the antagonism between microorganisms, is considered as a
sustainable eco-friendly alternative way to prevent or suppress
pathogens in agriculture. For example, in this Research Topic,
microbial antagonistic strategies against Neofusicoccum parvum,
an aggressive pathogen associated to Botryosphaeria dieback
(BD), are presented for the protection of Chardonnay and
Tempranillo (Leal et al.). The most promising biological control
trials carried out on a number of fungi that antagonize plant
pests and have led to the development of so-called biofungicide
products, e.g., Vintec (Chervin et al.). Another promising field
of research is based on organic volatile compounds (Toral
et al.). In this Research Topic on biocontrol strategies to manage
crop and pest diseases, the antagonistic mechanisms of soluble
non-volatile bioactive compounds emitted from Bacillus have
been studied against plant fungal diseases and promising results
have been published. The publications cover a wide range
of diseases from grapevine trunk diseases to rice pathogens
and nematodes on both monocotyledons and dicotyledons to
Alternaria solani in potato plants (Zhang D. et al.) and bacterial
wilt of tomato caused by Ralstonia solanacearum (Dong et al.).
Innovative approaches also include the application of newly
isolated species from marine to soil environments. The included
articles allow readers an overview and enable to showcase the
variety of crop pests and possible biological control strategies
and methods.

The editors of this special Research Topic launched

by Frontiers intend to highlight modern research
regarding efficient and sustainable plant protection
and shed a light on possible and rising new fields in
this area.
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