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ABSTRACT

The functioning of forests in Poland is often associated with a productive
role and the production of wood-based raw materials, disregarding
the need to protect forest environments. In practice, the approach to the
protection of nature and animals, including insects in forest areas, has
changed in recent decades. Many researchers still point to the need to
protect the processes taking place in forest environments. Actions are
being taken to reduce monocultures in forests and to increase the
biodiversity of plants and animals living among crops. A good example
described in this paper is the relationship between seed plantations and
insects. These relationships may have a positive effect on the fruiting
process and seed production in selected tree species. This paper presents
an example of the relationship between wild bees and Prunus avium L.
seed plantations as an example of a positive relationship in which humans
as well as pollinating insects can benefit. The structure and size of Prunus
cultivation in Poland are described and the hitherto harvest of seeds is
analysed. The elements of the biology of the Prunus species, important for
the process of pollination of flowers by insects are also indicated. The
study also indicates ways to protect bees in the forest environment.
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Introduction

Anthropogenic activities can alter
forest environments (Grodzki 2020). A

and Fonder 2006). Many authors have
pointed to the need for a more

way to counteract this process is to create
a forest seed base of various types of
trees, conifers and deciduous trees, from
which seeds are obtained for further
sowing and for the formation of forests
(Kociecki 1965; Fonder 2006; Matras

multifunctional and sustainable use of
forest resources and the rich diversity
of species living in forest areas (Fonder
1992; Matras 1992; Matras 2000;
Chatupka et al. 2011; Szyp-Borowska
et al. 2012). The overarching goals
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include the need to protect nature and
maintain a seed base, allowing for forest
districts to meet self-sufficiency in terms
of the production of tree seedlings
(Matras and Fonder 2006; Kowalczyk
et al. 2011). Contemporary silviculture
focuses primarily on maintaining the
high diversity of native species of forest
trees (Chatupka et al. 2011; Kowalczyk
et al. 2011). Crops provide, above all,
high-quality seed material with known
genetic characteristics, which helps to
protect the genetic resources of trees
(Kowalczyk et al. 2011). There are many
examples of the need to protect nature in
an interdisciplinary manner, but a good
illustration of this concept is the
relationship between pollinating insects
and trees that produce nectar and bee
pollen, resulting in the formation of fully
developed seeds capable of germination
(Baddeley and Watson 2005; Cetinbas
and Koyunuu 2006; Szczygiet and Wojda
2008; Chatupka et al. 2011, Kowalczyk
et al. 2011). This process should be
supported by active protection of bees in
forest areas by introducing various
species of trees, shrubs and herbaceous
plants to forest monocultures, which will
be able to provide food to pollinating
insects throughout the year, not only in
spring or summer (Kowalczyk et al.
2011). It is a necessary element that
influences the reproduction of insects and
their existence in forest areas and beyond
(Wilkaniec and Wyrwa 1994; Fraczek
et al. 2020; Grodzki 2020).

Prunus avium L. in forestry

Forest seed plantations, especially
trees that produce nectar and pollen
consumed by animals, are a good
example of a food base for pollinating
insects and bees. An example of a
cultivated plant is Prunus avium L. (bird
cherry), which blooms profusely in
April-May and produces nectar and
pollen that is valuable for bees (IBG

2021). There are eight such plantations in
Poland, comprising 34.78 ha (Table 1).
Although their formation has only taken
place in the last two decades, they
already provide seeds with valuable
features in the process of silviculture.
So far, the sum of seeds collected from
all these plantations has amounted to
991.14 kg, which averages to 28.50 kg/ha
(Table 1). These data comes of Krajowy
Rejestr Lesnego Materialu Podstawo-
wego in Baza Nasiennictwa Lesnego.
Currently, it is the base of crops where
there are problems with keeping trees in
optimal health conditions, which contri-
butes to their fruiting (Ballistreri et al.
2013). However, the maintenance of
plants and breeding of various strains
of these trees is a response to the needs of
foresters in the field of forest seed
production and the need to use P. avium
seeds in the process of creating new
forest stands, which should not contain a
single species (monoculture), but rather
constitute a collection of different tree
species, providing animals with shelter,
food and space to live. The yield of this
species depends on the weather condi-
tions during its flowering, which occurs
in April and May, and the health
condition of the trees. Bird cherry grows
wild in Europe, Western Siberia and
Central Asia. In Poland, it is found in
deciduous and mixed forests. It is a
light-requiring species with high soil
requirements, preferring dry areas. Trees
generally begin to yield at the age of
6-8 years. Abundant fruiting is usually
observed at the age of 15 years. The most
common form of harvesting ripe fruit is
hand picking. The indicators to assess
maturity are colour and consistency.
Mechanical shakers are also used in seed
plantations. Table 1 provides basic infor-
mation on the structure of P. avium crops
in Poland, together with an indication of
their seed productivity.
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Table 1. The basic characteristics of Prunus avium L. seed orchards in Poland based on KRLMP (BNL

2019)
Regional forest Forest Area Year Total seed harvest | Average seed
district district (ha) established until 2020 (kg) harvest (kg)
Krosno Dyndw 5.33 2005 70.00 35.00
Gdansk Elblag 4.20 2015 113.65 28.41
Katowice Kedzierzyn 5.20 2009 19.10 9.55
Lublin Krasnystaw 6.51 2009 0 0
Poznan Lopuchéwko 2.18 2007 0 0
Katowice Eggﬁ'}orskie 2.39 2008 144.39 48.13
Lublin Swidnik 4.99 2003 575.00 95.83
Szczecinek Swierczyna 3.98 2010 69.00 34.50

The importance of forest seed crops
and forest vegetation for pollinating
insects

The vast majority of forest areas are
coniferous species with low nutritional
value for pollinating insects, including
Apis mellifera L. honey bees and various
species of wild bees (Fraczek et al.
2020). In the area of forest seed
plantations in Poland, conifers (e.g. Pinus
sylvestris L., Picea abies L., Larix Mill.)
and deciduous species (e.g. Tilia cordata
Mill., Quercus spp., Prunus avium L.),
whose main task is the production of
seeds for the further creation of forest
stands of known, primarily genetic origin
(Chatupka et al. 2011; Kowalczyk et al.
2011). Their role, however, can be
perceived much more broadly, as some
of them are a crucial source of food,
providing pollinating insects mainly with
bee pollen and sometimes nectar
(Czekonska 2020b; Fraczek et al. 2020).
These crops can also be made available
to beekeepers — especially forest seed
orchards of T. cordata — and they are
very valuable to honeybees and other
pollinating insects (Czekonska 2020a).
Their flowering provides nectar as well
as pollen, from which linden honey can
be produced (Czekonska 2020b). Other
valuable crops for bees are oak
plantations, from which bee pollen can
be obtained by insects (Fraczek et al.

2020). Another species is P. avium,
which also provides valuable food
products for bees, here also mainly bee
pollen (IBG 2021). In addition, forest
areas around seed plantations may
include in the forest composition species
of trees and shrubs that are valuable for
bees and pollinating insects, including:
Padus avium, Sorbus aucuparia, Acer
pseudoplatanus, Acer campestre, Acer
platanoides, Tilia platyphyllos, Cerasus
avium, Salix spp., Frangula alnus,
Berberis wvulgaris, Viburnum opulus,
Corylus avellana, Ribes nigrum, Prunus
spinosa, Crataegus spp. and others
(Fraczek et al. 2020).

Protection of pollinating insects in
forest areas

When thinking about the protection of
insects, one should distinguish between
active and passive activities. To increase
the population of pollinating insects
—and above all, bee species — care should
be taken to increase the number of
nectar- and pollen-bearing species that
are components of forests (Fraczek et al.
2020). This necessity results from the
low abundance of tree and shrub species
in forest environments that provide food
for insects in the long term (Szwagrzyk
et al. 2020), which is necessary for the
proper existence and reproduction of
some species that also live in agricultural
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and fruit-growing environments (Wilka-
niec and Wyrwa 1994). Forest envir-
onments are constantly changing due to
human activity, a factor that may limit
the development of animals, including
invertebrates and insects (Grodzki 2020).
The technological processes of tillage
have changed significantly. Moreover,
various plant-protection products have
been used and the number of weeds
present in the crop structure has been
reduced (Grodzki 2020; Szwagrzyk et al.
2020). The need to protect insects in
forests has been discussed in more detail
so far in Instrukcja Ochrony Lasu (IOL
2012), where it is clearly stated that it
is necessary to increase the biodiversity
of plant species found in forest areas to
increase the biodiversity of pollinating
insects.

Conclusions

Increasing the  biodiversity  of
pollinating insects, especially wild bees
living in the forest structure, seems to be
crucial to preserve the species diversity
of these animals as well as to increase the
yield of selected tree and shrub species
grown in forest seed orchards. An
example of such interdependence in a
forest environment is the relationship
between P. avium plantations and the
bees from which seeds are produced,
which are the basis for new plants. Many
more examples of such connections can
be found, especially for trees such as T.
cordata, Quercus petraea Liebl. and
other species for which the presence of
bees and their work is essential in the
fruiting of trees. Oak species are also
highly wind pollinated and yet are
additionally favoured by the work of
bees. It can be clearly concluded that the
natural environment needs to balance
economic goals and animal protection,
which may result in more positive
changes, which will also benefit humans.
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