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Light intensity, duration and wavelength distribution are amongst the most important
factors affecting the success of plant production in different cultivation systems. The aim of
this Special Issue was to increase our understanding of the role of light quality in seedling
growth and development, and in this way to promote the development of new applications
for the production of healthy and vigorous seedlings of tree species.

A wealth of published information exists on the impacts of different light qualities on
the growth and development of different plant species in plant production systems [1–3].
Experiments conducted mostly on crop species have shown that plant production and
quality can be optimized by manipulating the spectral composition of light [4]. Although
artificial light has been used in forest tree nurseries for decades for night interruption
or photoperiod extension treatments to control the growth rhythm of seedlings or to
increase their growth [5], the development of applications to enhance seedling quality and
production efficiency in forest tree nurseries by using different light spectra has only begun
recently. The development of LED (light-emitting diode) technology has enabled research
into the effect of specific wavebands on the growth and development of different forest
tree species [6–8].

Although some information on the responses of forest tree seedlings under nursery
conditions is already available, not much is known about the mechanisms behind these
seedling responses. OuYang et al. [9], investigated the impacts of different light spectra on
the growth of Norway spruce (Picea abies (L.) Karst.) seedlings and revealed some of the
mechanisms behind these responses. Supplemental light of different spectral composition
was applied after sunset. They found that compared to the control treatment, including
a combination of blue (B), red (R) and far-red (FR), R light promoted the growth of Nor-
way spruce seedlings, and this response was accompanied by corresponding changes in
photosynthetic physiology and the regulation of gene expression.

Camellia oleifera is an important source of Camellia oil that is obtained from its seeds.
Song et al. [10], explored how different wavelengths of light affected the growth of C. oleifera
at the physiological and transcriptome levels. The transcriptome profiling identified a
large amount of differentially expressed genes in the leaves grown under different light
conditions. These results provide insight into the molecular mechanisms by which C. oleifera
responds to various light qualities. Interestingly, plantlets growing under B light displayed
superior growth as compared to plantlets grown under R or white (mixture of B, green
(G) and R) light. In the existing literature, the impact of additional B light on growth
of different woody plants has been variable even within a tree species. For example, an
increased proportion of B in photosynthetic light either increased, reduced, or had no effect
on the growth of Norway spruce seedlings [11–13]. These different responses may have
been caused by the different seed origins and the experimental setup, but may also indicate
that the impact of B light varies according to the growth conditions. On the other hand, in
several studies conducted in the boreal area, the growth of Scots pine (Pinus sylvestris L.)
seedlings has been reduced by B light, regardless the experimental setup [12,14–16].

Light and temperature are important factors affecting growth rhythm of tree species
growing in boreal and temperate areas. Chiang et al. [17], studied the interactive effects
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of temperature and day extension with B, red R or FR or different R:FR ratios on growth–
dormancy cycles and the expression of related genes in Norway spruce seedlings. They
found that the R treatment delayed or prevented bud set and advanced subsequent bud
burst under elevated temperatures, while FR and B acted independently of temperature.
This emphasizes the need to study the impacts of light spectra on forest tree seedlings
under different growth conditions to fully understand the interactive effects of light quality
and various environmental factors on the growth, physiology, and annual growth rhythm
of tree seedlings.

Studies on horticultural crops have shown that light quality, intensity, and photoperiod
may affect the absorption and utilization of nutrients by plants [18]. Wei et al. [19] showed
that the quality of growth light has an impact not only on the growth characteristics of
Korean Pine (Pinus koraiensis) seedlings, but it can also alter the nutrient dynamics in the
shoots and roots of the seedlings.

The optimal light intensity for growth and survival differs between plant species. A
plant’s ability to regulate its morphological, anatomical, and physiological characteristics
according to prevailing quantity and quality of radiation is an important factor determining
its survival in challenging environments [20]. Wang et al. [21] investigated the plasticity of
leaf traits in seedlings of Juglans regia f. luodianense in growth habitats with different light
intensities in the Karst region in China. They found that the seedlings were able to regulate
their morphological characters according to light intensity, which explained the survival of
the species in the demanding environment.

The use of artificial lighting is obligatory in some processes in tree seedling cultivation.
Unpredictable weather conditions and the requirement for stock types that are targeted for
planting in different planting periods have increased the need to develop year-round pre-
cultivation systems for tree seedlings. Transplant seedlings are grown in mini-containers
in indoor plant growth facilities. To be able to generate optimal growth conditions in these
facilities the light conditions need to be adjusted according to the needs of the seedlings.
The light intensity of the LEDs used in indoor cultivation systems is usually much lower
than that of sunlight. Hernandez Velasco and Mattsson [22] investigated methods that
could be used to mitigate light shock stress in Norway spruce and Scots pine seedlings
that are transplanted from indoor cultivation to outdoor sunlight exposure. They exposed
seedlings to increased light intensity or ultraviolet A (UVA) radiation treatments at the end
of the indoor cultivation or to a period under a shading cloth after the indoor cultivation.
These treatments, however, did not significantly improve the adaptation of the seedlings to
the changing light conditions. Although the seedlings recovered from the light shock stress
later in the growing season, some of their growth potential might have been lost in their
early growth phase. The authors concluded that increasing the light intensity or addition
of UV radiation to the indoor lighting during the whole growth period could mitigate
this problem, but these measures would substantially increase the energy consumption
of the growth facilities. This emphasizes the need to develop resource-efficient growth
methods, as the number and size of vertical farms producing different crops is rapidly
increasing [23].

Somatic embryogenesis (SE) is being developed as a method for the vegetative propa-
gation of conifers. The aim is to enhance the implementation of the results achieved by tree
breeding by producing plants of uniform quality. Varis et al. [24] studied the effects of com-
binations of wavelengths in different stages of Norway spruce SE production. Although
they found that low-intensity LED lights during the propagation process had little overall
effect on the embryo productivity or survival, they suggest that G light during prolifera-
tion could be beneficial to embryo productivity and for the later growth of the embryos.
This agrees with recent suggestions that G light makes a significant contribution to plant
productivity, and that it may be beneficial to include G wavelengths in greenhouse LED
lights [3]. However, the responses of the SE cultures were more affected by the genotype
than by the light quality treatments. This suggests that the lighting protocol needs to be
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adjusted according to the genotype of the SE culture, which requires further research on
the subject.

The publications included in this Special Issue provide new information on the impacts
of light spectral composition on the growth, morphology, growth rhythm and nutrient dy-
namics of seedlings of different tree species and reveal some molecular mechanisms behind
these responses. They provide broad insight into how the existing and new information
could be applied to the production of tree seedlings in the future.
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