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Plants are a group of organisms that have developed remarkable adaptations to
merely exist in the environment. Lacking the ability to move, escape, or actively fight
predators, these organisms have had to develop mechanisms for chemical adaptation and
defense against harmful environmental conditions and the effects of phytophages. The
mutualistic bio-chemical interactions of plants with plants, insects, bacteria, viruses, and
fungi, as well as chemical agents (including heavy metal ions, toxic gases, xenobiotics,
and microplastics), physical agents (including UV and ionizing radiation, low and high
temperatures, and mechanical damage), and mixed agents (radioisotope ions, high salinity,
excess or deficiency of water, osmotic stress) occurring in the environment, have long been
the subject of countless research (Figure 1). Despite the ever-growing body of knowledge,
these issues will continue to remain relevant. Taking into account the abundance of
species in the plant kingdom (totaling about 300,000) and organisms that compete with
them, as well as the diversity of plant habitats, climate change, and anthropopressure,
it can be concluded that this Special Issue is an inexhaustible resource that will provide
researchers with enormous cognitive opportunities. The results of investigations into the
effects of various stress factors on plant metabolism provide a better understanding of plant
physiology—the functioning of secondary metabolite biosynthesis pathways, detoxification
of xenobiotics, and mechanisms of adaptation to adverse conditions that naturally occur
in the environment. The knowledge thus gained creates the possibility to uncover more
complex relationships at the level of ecosystem functioning in ecological and evolutionary
terms. This research also has tremendous application value, creating an opportunity for
the following, among other possibilities: the control of phytochemical biosynthesis [1],
plant habitats [2,3], and pest populations [4,5]; the reclamation of anthropogenically altered
areas [6]; phytomining [7], and the extraction of significant amounts of metabolites from
plants growing in these areas [8]. Thus, studying plant interactions with biotic and abiotic
stress factors is fundamental to many fields of science, both basic and applied.

Human activities and the enormous pressures on the environment that are associated
with them are leading to multifactorial adverse effects that disrupt normal plant growth
and development. Given the combined effect of multiple stresses on plant physiology, it
is important to adopt a comprehensive approach that recognizes the complexity of the
environment [9,10]. In this context, questions arise as to the possible interactions between
stress factors and the synergistic or antagonistic effects of stress factors on plants, the
acclimatization and adaptation of plants to multifactorial stress, and the mechanisms of
plant responses to multifactorial stress [9,10]. These issues represent extremely important
scientific challenges that, in times of global environmental change, including climate
change, global warming, and increasing environmental pollution, introduce obstacles in
mitigating problems such as crop production or the decreasing biodiversity of natural
ecosystems [11,12].
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Figure 1. The main biotic and abiotic stresses affecting plants.

Six original articles are published in this Special Issue, the topics of which reflect the
extremely broad-spanning issue of the effect of stress on the biosynthesis and accumulation
of metabolites of specialized plant metabolism. We are confident that these papers are
excellent contributions to the development of knowledge on the effects of biotic and abiotic
stresses on specialized plant metabolism and will pave the way for further research in
this area.
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