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ABSTRACT. The Curonian Lagoon is a large lagoon with predominantly freshwater conditions, where
coastal-aquatic vegetation develops intensively. Phragmites australis dominates in the coastal zone, form-
ing a biomass exceeding 1000 g/m? as well as Scirpus lacustris. Maximum of biomass is in August-
September. Its potential use should be balanced with environmental measures. Negative impact on bird
nesting, fish spawning can be minimized by harvesting during the winter season. After the completion
of the growing season, the dry mass of aboveground shoots of Ph. australis, unlike other species, exhibits
minimal reduction, allowing it to be used as a useful renewable resource (building material, fuel, etc.).
Appropriate harvesting techniques during the winter period (e.g., cluster mowing) and the utilization of
reeds forming dense stands in the coastal zone, beyond addressing economic objectives, will facilitate
the preservation of biotopes and enhance habitat conditions in coastal areas (e.g., fishery amelioration).
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1. Introduction

Coastal-aquatic vegetation is a vital component
of ecosystems, contributing substantially to overall bio-
logical productivity. Extensive areas of lagoons, bays,
and river deltas along the Baltic Sea are covered by
coastal-aquatic vegetation, predominantly by reed beds
(Tital et al., 2012; Karstens et al., 2019). Coastal-aquatic
vegetation, particularly the common reed (Phragmites
australis (Cav.) Trin. Ex Steud.), represents a valuable
renewable resource with potential for regional applica-
tions, including environmental restoration, the produc-
tion of renewable energy, and the provision of building
materials.

The Curonian Lagoon is the largest lagoon in
Europe (area 1,584 km?2 volume 6.2 km?3, average
depth 3.8 m), separated from the Baltic Sea by a spit,
which is characterized by freshwater conditions due to
weak water exchange with the sea and large river run-
off (Ferrarin et al., 2008). Based on the concentration
of nutrients and the abundance of phytoplankton, the
lagoon is classified as a highly eutrophic water body
(Aleksandrov et al., 2018). During summer and autumn,
water “blooming” is observed, which exerts an adverse
impact on the coastal zone (Aleksandrov and Smirnova,
2023). Extensive shallow water, freshwater, and high
content of nutrients create favorable conditions for the
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development of coastal aquatic vegetation. A relatively
small number of species are dominant, which is typi-
cal for eutrophic freshwater bodies. Intensive growth
of common reed (Ph. australis) and lakeshore bulrush
(Scirpus lacustris L.) cover a significant part of the
Russian coast from the Neman River delta to the south-
ern part of the Curonian Spit (Fish..., 1985; Feldman,
2006). Coastal-aquatic vegetation plays an important
habitat-forming role in the lagoon ecosystem. In par-
ticular, the wetlands of the Curonian Lagoon belong to
the type of coastal freshwater lagoons, according to the
Ramsar Convention. A significant part of the coastal
zone in the Baltic Sea region is located in protected
areas, including Natura 2000 sites, including part of
the water area and catchment basin of the Curonian
Lagoon (Kaziukonyte et al., 2021).

Available literature data allow us to characterize
the composition of coastal and aquatic vegetation of
the Curonian Lagoon, but its quantitative characteris-
tics and productivity are poorly studied, in particular,
there is no information on the seasonal dynamics of the
biomass of dominant species. There are preliminary
estimates of the biomass and area of overgrowth in the
coastal zone (Feldman, 2006), according to which com-
mon reed dominates in the Curonian Lagoon. Reed has
been used for many centuries, including in the Baltic
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region, for various purposes, such as building mate-
rials, fuel, and feed for farm animals. In the modern
period, traditional uses of reed have diminished, but
it has become a promising useful resource for energy
production, including biogas and bioethanol, as well as
for the removal of nutrients from water supply systems
and wastewater treatment (Iital et al., 2012).

The aim of the research was to characterize the
seasonal dynamics of the biomass of the dominant
species of coastal-aquatic vegetation in the Curonian
Lagoon ecosystem and to consider the possibility of its
use as a useful renewable resource.

2. Materials and Methods
2.1. Description of the research area

The southern coast of the Curonian Lagoon, for
which the analysis of coastal-aquatic vegetation was
carried out is characterized by relatively shallow depth
and freshwater. The observation site (54°56’N, 20°41’E)
was located in the Primorskaya harbor (Fig. 1). The
harbor was founded in the 15th century and currently
represents a section of the bay water area, protected
from the western and northern sides by an L-shaped
mole, with a total length of 500 m. The width of the
bay itself is about 200 m. The Malaya Moryanka River
flows into the bay from the western side of the mole.
The soils in the bay are predominantly silty, on the
outer side - sandy, with shell rock in places. The site
was chosen in such a way that the coastal-aquatic vege-
tation thickets were well developed, which is facilitated
by the hydrodynamic conditions created by the protec-
tive coastal structures. For the southern part of the bay,
in general, the concentrations of nutrients (nitrogen,
phosphorus) on average for 2019-2022 were the low-
est for the Russian water area, especially in the spring
due to the lack of significant river runoff (Stashko and
Aleksandrov, 2023). However, locally near the shore
there may be increased concentrations of nitrogen and
phosphorus due to their input from small rivers, in par-
ticular the Malaya Moryanka River.

2.2. Analyzed material

Data on coastal aquatic vegetation were obtained
at the model site during the growing season (May-
November 2022), as well as at the end of the winter
period (March 2023) (Gorbunova and Aleksandrov,
2024). To determine the biomass, vegetation was mown
down over an area of 0.25 m?, followed by measure-
ment of the fresh and air-dry mass. The studies were
carried out according to generally accepted methods
and identification guides (Katanskaya, 1981; Tsvelev,
2000).

An additional assessment of the composition
and distribution of coastal-aquatic vegetation of the
Curonian Lagoon was carried out on the basis of liter-
ary sources describing studies from the end of the 19th
century. An analysis of the resource potential of coast-
al-aquatic vegetation and its role in water de-eutro-
phication was carried out on the basis of literary data,
mainly for the Baltic region.
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3. Results and discussion
3.1. Composition of coastal-aquatic
vegetation

The vegetation composition of the coastal zone
of the Curonian Lagoon includes up to 225 plant spe-
cies from 142 genera and 56 families. The first data
were obtained in the late 19th century and continued
in 1955-1957 in the northern Lithuanian part of the
lagoon (Minkevic¢ius and Pipinis, 1959). Modern stud-
ies of the species composition were carried out at the
beginning of the 21st century, including the Russian
part of the Curonian Spit (Gerb and Sokolov, 2011).
The composition of typical and mass species has not
undergone significant changes over the past century.
The majority of species (over 80%) belong to the group
of near-water plants growing in the coastal zone at
varying distances from the water’s edge. True aquatic
plants (hydrophytes) constitute approximately 10%
of the total number of species, among them the most
common are pondweed species (Potamogeton), horn-
wort (Ceratophyllum demersum L.), and yellow water
lily (Nuphar lutea (L.) Smith). A small number of spe-
cies classified as amphibious plants (helophytes) are
widespread, among them common reed and lakeshore
bulrush predominate. Coastal-aquatic vegetation is
primarily represented by freshwaters species, a few
halophytes are noted in the northern part near the sea
channel.

The Curonian Lagoon is dominated by common
reed, which is a key species in coastal and wetland eco-
systems, usually forming reed beds. According to the
results of geobotanical mapping in the Russian waters
of the Curonian Lagoon, continuous thickets of com-
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Fig.1. Sampling scheme in Primorskaya Harbor (PH) (1,
2 - sampling sites) and its location in the Curonian Lagoon
(source Google Earth, image taken on 04.03.2022).
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mon reed, as well as lakeshore bulrush, cover a signif-
icant part of the coast: from the Neman River delta on
the eastern coast to the southern part of the Curonian
Spit on the western coast and further along the spit in
cluster areas (Feldman, 2006). Coastal-aquatic vegeta-
tion is arranged in belts, forming distinctive biocenoses.
Thickets of common reed occupy depths of up to 0.5-
1.0 m, extending 20 to 150-200 m into the lagoon.
Toward the land, these thickets turn into floodplain
meadows, especially in the area of the Neman River
delta. Thickets of lakeshore bulrush are found behind
common reed communities in areas with depths rang-
ing from a few tens of centimeters to 1.0-1.5 m. Among
the thickets of common reed and lakeshore bulrush,
as well as deeper and further from the shore, aquatic
plants (hydrophytes) occur.

Coastal-aquatic vegetation, particularly reed
thickets, is most developed on the eastern coast, where
the Nemunas River delta is located, and on the south-
ern coast of the Curonian Lagoon. In the western part,
along the Curonian Spit, vegetation is significantly less
developed. Over the past 50 years, there has been an
increase in the area of overgrowth, particularly along
the Curonian Spit, where a trend of gradual expansion
of common reed and a noticeable advancement of the
hydrophyte belt have been observed (Gerb and Sokolov,
2011). These processes may indicate the influence of
increasing eutrophication of the Curonian Lagoon.

According to earlier geobotanical studies of the
southern coast of the Curonian Lagoon, where the
observation site was located, continuous thickets of
common reed are characteristic, with isolated patches
of lakeshore bulrush occurring at greater depths
(Feldman, 2006). A study of coastal-aquatic vegeta-
tion in 2022 showed that the greatest species diversity
and biomass of vegetation were observed on the inner
side of the Primorskaya Harbor, characterized by more
stable hydrodynamic conditions. The belt of coastal
aquatic vegetation was up to 50 m wide. From the
shore to depths of 0.8-1.0 m, common reed (Ph. austra-
lis) developed intensively, followed by lakeshore bul-
rush (S. lacustris), narrow-leaved cattail (Typha angusti-
folia L.), simplestem bur-reed (Sparganium erectum L.),
and flowering rush (Butomus umbellatus 1.). Aquatic
plants (hydrophytes) were represented by yellow water
lily (Nuphar lutea (L.) Smith), perforated pondweed
(Potamogeton perfoliatus L.), and coontail (Ceratophyllum
demersum L.). On the outer side of the harbor, which is
regularly exposed to wave action, there was no contin-
uous belt of coastal aquatic vegetation. Common reed
grew along the shore. At a distance of 20-50 meters
from the shore, patchy thickets of lakeshore bulrush
and flowering rush, with diameters of 10-15 m, were
observed. Hydrophytes were represented by perfoliate
pondweed.

3.2. Seasonal dynamics of biomass

Monthly studies on the model site during the
vegetation season (May-November 2022), as well as
at the end of the winter period (March 2023) made it
possible to assess seasonal changes in the biomass of
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common species of coastal-aquatic vegetation (Fig. 2).
The dynamics of their biomass was characterized by
an increase until the end of the hydrological summer
in September. At the end of spring (May 22), the air-
dry mass of common reed was 116 g/m?, and that of
lakeshore bulrush and narrow-leaved cattail was 57
and 44 g/m?, respectively. Significant growth occurred
in June, when during the month the mass of reed and
bulrush, in particular, increased by 7 and 5 times. In
the summer, the growth rate decreased, especially of
common reed, but the increase in biomass continued
until September. In mid-September, the maximum air-
dry mass of all species was noted, reaching 1433 g/m?
for common reed and 672 g/m? for lakeshore bulrush.
A feature of the distribution in this area was the very
high biomass of narrow-leaved cattail and simplestem
bur-reed (up to 1386 and 408 g/m? in September). The
biomass of hydrophytes (yellow water lily, perforated
pondweed) was significantly lower (15-75 g/m?).

In October-November, under the influence of
external environmental factors (low solar radiation,
cooling of water and air), growth ceased and biomass
degradation began (Fig. 2). The time of the onset of
degradation and its intensity varied significantly
among species. By mid-November, the biomass of lake-
shore bulrush, simplestem bur-reed, and flowering rush
decreased by 50%, and narrow-leaved cattail by 30%.
At the same time, the biomass of common reed changed
by only 3%. Reed thickets were well preserved after
the end of active vegetation, which makes this species
a convenient object for harvesting in the winter. A late
winter survey (5 March 2023) showed that the air-dry
mass of reed shoots was 980 g/m?, a decrease of 32%
compared to the period of highest green biomass in
September 2022. Other summer dominant species were
not represented by above-ground biomass at the site
during the winter. Small change in reed biomass in the
winter (March) compared to the summer maximum
(July) was noted, in particular for the eastern coast of
the Baltic Sea, which allows its use in economic activi-
ties (Kobbing et al., 2013).

The data on the air-dry biomass of the dominant
species of common reed and lakeshore bulrush obtained
at the model site on the southern coast of the Curonian
Lagoon in July 2022 (1055 and 491 g/m?) are close to
the estimates obtained in July for the northern part of
the lagoon (787-1220, on average 919 g/m? and 202-
760, on average 406 g/m?) (Minkevic¢ius and Pipinis,
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Fig.2. Biomass seasonal dynamics of the main species of
coastal-aquatic vegetation in the Primorskaya harbor of the
Curonian Lagoon.
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1959). They are also comparable with the average val-
ues obtained in August for the entire southern part of
the lagoon: common reed 993 g/m?, lakeshore bulrush
470 g/m? (Feldman, 2006). At the same time, previous
estimates made in July-August may underestimate the
biomass, since our studies showed the highest biomass
of common reed and lakeshore bulrush in September
- 1433 and 672 g/m2 Common reed is the most wide-
spread and abundant species in the coastal zones of the
Baltic Sea and its biomass indicated for the coast of
Finland, Sweden, Estonia averages 500-1000 g/m? (Iital
et al., 2012; Komulainen et al., 2008). The biomass of
this species in the Curonian Lagoon allows us to clas-
sify this water body as the most productive in terms of
the development of coastal aquatic vegetation, which
confirms the highly eutrophic status of this freshwater
lagoon ecosystem (Aleksandrov et al., 2018).

3.3. Opportunities for economic use of
coastal-aquatic vegetation

Coastal-aquatic vegetation is potentially import-
ant as a renewable resource given its high growth rate,
resistance to annual harvesting, and growth in coastal
areas where valuable agricultural crops are not cul-
tivated. This primarily applies to common reed and
lakeshore bulrush, as the abundance and growth area
of other species is significantly smaller. The first pub-
lished studies of reed and bulrush stocks in the Curonian
Lagoon as an object for potential use were carried out
in July 1955 in the northern part of the lagoon, where
these species occupy large areas in the Neman River
delta. Common reed and lakeshore bulrush grew on
875 and 365 ha, and their air-dry biomass was 8.3
and 1.2 thousand tons. For the entire bay, the total
biomass of these species was presumably estimated at
20 thousand tons, which provided potential for indus-
trial use. The reed production in the lagoon (787-1220
g/m?) was many times higher than in the most over-
grown lakes of Lithuania (40-135 g/m?) (Minkevicius
and Pipinis, 1959). The southern part of the lagoon was
investigated in August 2005 and the area of common
reed thickets, according to preliminary estimates, was
480 ha, lakeshore bulrush - 305 ha, and stocks were 4.9
and 1.4 thousand tons of air-dry mass (Feldman, 2006).

The abundance and high biomass of coast-
al-aquatic vegetation along most of the Curonian
Lagoon coast make it a potential object for economic
use. Reed has great cultural significance in the Baltic
Sea region, and its use has a long tradition. Until the
end of the 19th century, dried reed remained the most
important roofing material in rural areas and small
towns. With the advent of new roofing materials, its use
declined, but today thatched roofs have become a sta-
tus symbol in some wealthy countries. Local residents
value the use of reed as a building material, and it is
part of their regional identity (Karstens et al., 2019).
Naturally dried reed harvested in winter is used for this
purpose, and from 1 ha it is possible to cover up to
100 m? of roof, which can last at least 50 years (lital et
al., 2012). Houses with reed roofs are still popular, and
annual harvesting of reeds is carried out in Denmark,
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Germany, Estonia and other countries. Currently, reed
is also beginning to be used as a renewable resource for
the production of insulation material for walls, floors
and roofs, including areas remote from its growth. Its
production is less demanding in terms of the quality of
the raw material and, thanks to its properties, it main-
tains a good indoor climate (Kobbing et al., 2013).

Reed has been used for heating since olden times.
It is collected in early spring (March-April), when it has
the lowest moisture content and produces less ash. The
disadvantage is its low density and the large volume it
takes up during storage and transportation. Therefore,
its use for heating is only practical in areas where it
grows (no further than 50 km) (K6bbing et al., 2013).
Efficient use of reed for heating is possible by crushing
and pressing it into briquettes or granules, which allows
achieving a heat output of 17-18 MJ/kg, making reed
comparable to wood, but 50-80% lower than coal (Tital
et al., 2012). According to calculations, with an air-dry
biomass of reed of 500 g/m?, indicated for the Baltic
Sea coast, from 1 ha it is possible to obtain an energy
output equal to the consumption of 1 house in Finland
(Komulainen et al., 2008), and for the Curonian Lagoon
the biomass of reed is 2 times higher.

An important criterion for the collected raw
material is the moisture content of the stems, which for
roofing should be up to 18%, and for the production of
fuel briquettes and pellets - < 20% (lital et al., 2012;
Kobbing et al., 2013). Studies on a model plot showed
that during the period of active growth in May-June
2022, the moisture content in the above-ground parts
of the reed was 69-72%, decreasing to 52% in July
and then remaining stable until the end of the growing
season (November) (Fig. 3). Over the winter, by the
beginning of March, the moisture content decreased to
14%, which is optimal for use as a building material
and heating.

Reed is traditionally used in agriculture, where it
has been used for centuries for grazing livestock (cows,
sheep, goats, etc.), and has also been collected as a for-
age plant, including in the Baltic region (Karstens et al.,
2019). The composition of the above-ground parts of
the plant (stem, leaves) at full maturity contains 11%
protein, 36% cellulose, 3% fat, in addition, the high
content of nitrogen, potassium and manganese makes
it a good forage plant for ruminants without additional
processing costs (Ryadnov and Davydova, 2013). Reed
thickets are used for grazing in spring and summer,
when the shoots are green and soft, and the water level
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Fig.3. Moisture content in the above-ground parts of
Phragmites australis.
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is low enough, but the number of shoots and growth
rate in the following season are significantly reduced.
More often, reed is cut in summer and stored as winter
feed for livestock (Kobbing et al., 2013). Its dry mat-
ter content is 83-85%, including protein - 7-11%, fiber
- 24-29%, its nutritional value is the same as that of
spring barley and oat straw, but it contains twice as
much protein (Ryadnov and Davydova, 2013).

In the modern period, these traditional uses of
reed have significantly decreased, but it has become a
promising resource for energy production, including
biogas and biofuels (bioethanol), the production of
fertilizers, and the removal of nutrients in wastewater
treatment (Iital et al., 2012; Hansson and Fredriksson,
2004).

3.4. Optimal timing for harvesting coastal-
aquatic vegetation

Taking into account the prospects for using
coastal-aquatic vegetation, primarily common reed, the
choice of timing and methods of collection is relevant,
including in the coastal zone of the Curonian Lagoon.

As studies on the model site have shown, the
highest biomass of coastal aquatic vegetation of the
Curonian Lagoon was observed in late summer - early
autumn. Reed that harvested in summer has a higher
nutrient content than its dry biomass in winter. It can
be used as feed for farm animals, for the production
of fertilizers or compost, as well as biogas (K6bbing et
al., 2013; Hansson and Fredriksson, 2004), in particu-
lar, such recommendations were given by experts for
lagoon and estuarine ecosystems of the Baltic region
(Karstens et al., 2019). For these purposes, reed har-
vested in the Kaliningrad region can potentially be
used. It should also be taken into account that in the
summer it is possible to collect other species (lakeshore
reed, narrow-leaved cattail, simplestem bur-reed, etc.),
the biomass of which degrades in late autumn.

Despite a number of positive aspects of summer
harvesting, it is necessary to take into account a num-
ber of important restrictions that exist for the coastal
zone. The thickets of coastal aquatic vegetation are the
spawning and fattening grounds of juvenile and adult
fish of the most important commercial species (roach,
bream, etc.) (Fish..., 1985). Summer harvesting may
have a negative impact on the reproduction of fish
stocks in the Curonian Lagoon, which is an important
fishery reservoir in the Baltics. In particular, accord-
ing to the Fishing Rules, there is a fishing ban in the
summer (until August 31) for many species (roach,
perch, etc.) in the coastal zone (up to 1 km from the
shore). Thickets of coastal aquatic vegetation also play
an important role for nesting and seasonal habitat of
birds. In the Lithuanian part of the Curonian Lagoon
(which accounts for 25% of the water area), 30,000-
48,000 waterbirds are recorded in June-September
(Morkiiné et al., 2020). The high abundance of water-
fowl served as the basis for the creation of protected
areas (Natura 2000 and others) in a significant part of
the coastal zone in the Baltic Sea region, including the
Lithuanian part of the water area and catchment area
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of the Curonian Lagoon (Kaziukonyte et al., 2021). In
the Russian part of the Curonian Lagoon, the Curonian
Spit National Park (a UNESCO World Heritage Site) is
located along the western coast, and in the eastern part,
near the mouth of the Neman River, the “Dune” State
Nature Reserve was created to protect waterfowl and
waterbirds.

The negative impact of coastal-aquatic vegeta-
tion harvesting on ichthyofauna, birds and other ani-
mals can be minimized if it is carried out in winter.
It is necessary to use the correct haymaking method,
allowing to preserve biotopes. It is important that the
phytomass is not completely removed, but in clusters.
Large areas of vegetation should be mowed down to
no more than 40-60% of the total area of the land. The
remaining thickets should be located in wide strips; for
fish spawning in the coastal zone, it is recommended to
leave clusters 5 m wide from the shore. This procedure
will ensure an optimal hydrochemical regime in the
central part of the thickets; remaining strips of vegeta-
tion can serve as haven for birds and for fish spawning.

Winter harvesting can also reduce economic
costs when the coastal waters freeze (lital et al., 2012;
Kobbing et al., 2013). It should be taken into account
that in winter, only reed can be harvested in the coastal
zone of the Curonian Lagoon, while the above-water
biomass of other common species, such as lakeshore
bulrush, has been decomposed by this period, as demon-
strated, in particular, by observations at the model site
on March 5, 2023. Reed thickets tolerate winter pruning
well due to the developed underground rhizomes. This
can even increase the above-ground biomass of reed
in the subsequent vegetation period (Kobbing et al.,
2013). Winter harvesting is used in most areas of the
Baltic Sea, which minimizes conflicts with nature con-
servation and also provides good raw material for tra-
ditional uses of reed, such as building material or heat-
ing (Iital et al., 2012; Kobbing et al., 2013). Naturally
dried reed harvested in winter in the coastal zone of the
Curonian Lagoon is suitable for these purposes.

3.5. Ecosystem significance of the use of
coastal-aquatic vegetation

Historically, the wetlands along the Baltic Sea
were very heterogeneous with a wide range of species.
Biodiversity was also supported by traditional use of
coastal wetlands (grazing, haymaking and harvesting
for building). In modern times, due to a significant
reduction in these activities for economic reasons or
due to conservation measures, common reed has spread
and replaced other species in many wetlands (Karstens
et al., 2019; Kobbing et al., 2013). Due to its high com-
petitive ability, common reed can form a monoculture
with few associated species, thereby limiting habitat
diversity and reducing the biodiversity of birds and
mammals. In some areas of the Baltic Sea coast, reed
harvesting is used as a conservation measure, for exam-
ple to create diverse habitats for ground-nesting birds
(Kobbing et al., 2013)

The overgrowth of coastal-aquatic vegetation
(common reed, lakeshore bulrush, etc.) along the
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shores of the Curonian Lagoon and at the mouths of
the rivers flowing into it (Nemonin, Matrosovka, etc.)
leads to disruption of spawning migration routes and
reduction of fish spawning grounds. Removal of reed
and bulrush thickets in river mouths and in the coastal
part of the lagoon is an important component of fishery
melioration, alongside with the measures of clearing
the mouths and channels from siltation and deposits of
sand and soil.

In the coastal zone of the Curonian Lagoon, the
utilization of coastal-aquatic vegetation serves not only
economic purposes but also addresses pressing chal-
lenges related to enhancing coastal biodiversity and
augmenting fish stocks. The negative impact of collect-
ing coastal aquatic vegetation on ichthyofauna, birds
and other animals can be minimized by conducting
these activities during winter. In particular, fishery
melioration work is strictly limited during the spawn-
ing period.

4. Conclusion

The Curonian Lagoon, the largest lagoon of
the Baltic Sea, is characterized by extensive shallow
waters, freshwater conditions, and high concentrations
of nutrients, which create favorable conditions for the
development of coastal-aquatic vegetation. The vegeta-
tion is dominated by a relatively small number of spe-
cies, which is typical for eutrophic freshwater bodies.
In the coastal zone of the Curonian Lagoon, common
reed (Ph. australis) predominates, typically forming
dense reed beds with a biomass exceeding 1000 g/m?
during peak development. In the composition of coast-
al-aquatic vegetation, high biomass also has lakeshore
bulrush, narrow-leaved cattail, straight bur-reed, with
air-dried biomass in certain areas during summer
can exceeds 400 - 1000 g/m? The largest biomass of
coastal aquatic vegetation is formed in late summer —
early autumn (August-September) and can be utilized
as feed for livestock, for the production of fertilizers or
compost, as well as biogas. The use of coastal-aquatic
vegetation should be balanced with environmental
measures in the coastal zone of the Curonian Lagoon.
The negative impact on bird nesting and fish spawn-
ing can be minimized if harvesting in winter. After the
end of the vegetation season, the biomass of dry above-
ground reed shoots decreases slightly, allowing them
to be collected and used as a useful renewable resource
(building material, fuel, etc.). Reed-covered roofs are a
long-standing tradition in the Baltic Sea region, includ-
ing in the territory that became part of the Kaliningrad
Oblast. Reviving the traditional use of reeds for roofing,
alongside the adoption of new technologies for produc-
ing eco-friendly insulation and construction materials,
could generate additional income and facilitate poten-
tial exports, thereby enhancing regional connectivity.
Adherence to the correct harvesting method allows pre-
serving the original biotopes. In the coastal zone of the
Curonian Lagoon, the utilization of coastal-aquatic veg-
etation, beyond its economic benefits, can be important
for solving urgent problems of improving the biological
diversity of coastal areas and increasing fish stocks.
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NMpubpe)xHo-BoAHAA PAaCTUTEABHOCTDb
npecHoBoAHOro Kypuickoro sanuea
M BO3MO)XHOCTH €€ XO3ANCTBEHHOro
MCMOAb30BaHUA
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AHHOTAILIUS. Kypuickuli 3ajJiuB — KpyINHas JiaryHa C NPerMYIeCTBEHHO MPEeCHOBOAHBIMU yCJIOBU-
sIMM, B KOTOPOM MHTEHCHUBHO pa3BUBaeTCs MPUOPEXHO-BOAHAS PACTUTEbHOCTh. B mpuOpexHol 30He
JOMHHHUPYET TPOCTHUK OOBIKHOBEHHBIN, co3AaBas 6uomaccy Bbime 1000 r/M2, a Takke KaMBIII O3€p-
Hel. Hanbospmas 6uomacca gopmupyercs B aBrycre-ceHTsAOpe. Ee moTeHIMaIbHOE HCIOJIb30BaHUE
JOJDKHO OBITh cOajIaHCHPOBAHO C MPUPOAOOXPaHHBIMU MeponpusaTuamu. HeratuBHoe Bo3felicTBue Ha
rHe37j0BaHUe NITULl, HepecT pbl0 MOXeT OBITh CBeJleH K MUHMMyMy IIpu cOope B 3uMHUM niepuod. [Tocse
3aBeplleHNs BereTalliy Macca CyXMX HaJ3eMHBIX 1100eroB TPOCTHUKA, B OTJIMYME OT APYTHUX BUAOB,
CHIXaeTcsd He3HAYuTeJIbHO, II03BOJIAA HCIIOJIb30BaTh €ro KakK II0JIe3HBIII BO300HOBJIAEMBIN pecypc
(cTpouTenpHBIN MaTepuall, TOIJIUBO U Ap.). [IpaBusibHas MeToauka cOopa B 3UMHUM nepuoy (Hampu-
Mep, KJIacTepHOe BhIKAIIMBaHMeE) U MCIOJIb30BaHNEe TPOCTHUKA, 00pa3yIolero 3apocjy B MpUOpPexXHOMI
30He, KpoMe 3KOHOMUYECKHUX 3a4a4, II03BOJIUT COXPAHUTh OMOTOIBL U YJIyYIIUTh YCIOBUA OOUTAHUSA B
MPUOPEXHBIX palioHax (prIO0X03sMCTBEHHAS MeINopaLus).

Kiouegeie cstoga: npubpexHo-BOJIHAsA PaCTUTEJIBHOCTD, TPOCTHUK, 3BTpOdUpOBaHNE, XO3AUCTBEHHOE
HCIIOJIb30BaHME, JIar'yHa

Jlna nutupoBaHusa: I'opOyHosa 10.A., Anekcanfgpos C.B. IIpuGpexHO-BOJHAasA pacTUTEJBHOCTh IpecHOBOAHOro Kypmickoro
3aJIMBa U BO3MOXHOCTH €e XO3SIFICTBEHHOTO HCIoJib3oBaHusA // Limnology and Freshwater Biology. 2025. - No 4. - C. 844-857.
DOI: 10.31951/2658-3518-2025-A-4-844

1. BeeaeHne (Aleksandrov et al., 2018). JleToM 1 OCE€HBI0 OTMeUaeTCsA

«IIBETEHME» BOJbl, KOTOPOE OKa3bIBaeT HeOJIaronpusAT-
HOe Bo3[lelicTBHe Ha npubpexHyio 30Hy (Aleksandrov
and Smirnova, 2023). O6mupHOE MeJIKOBOAbE, IPECHO-
BOJHOCTH, BBICOKOE COJiepXXaHUe OHOTeHHBIX BellecTB
CO3/1af0T GJIaroNnpUATHBIE YCJIOBUA AJIA Pa3BUTUA NPU-

[TpubpexHO-BOAHAA PACTUTEIBHOCTDh - BaXHBIH
KOMIIOHEHT 3KOCHCTeMbI, GOpMUPYIOMNIT YacTh o0ueit
610JIOTNYeCcKOi MPOAYKTUBHOCTU. OOIMNpPHbIE PAliOHBI
JIaryH U 3aJIMBOB, JeJIbTHL peK BHOJIb Basruiickoro

MOPs OKPHITH TPUOPERHO-BOAHOM PaCTUTETBHOCTHIO,
B KOTOpPOU mpeobiaganT 3apociu TpoctHuka (lital et
al., 2012; Karstens et al., 2019). IIpubGpexHo-BogHASA
PaCTUTEJILHOCTB, MpeXJe BCEro TPOCTHUK OOBIKHOBEH-
HBIH, ABJIAETCA [EHHBIM BO300HOBJIAEMBIM PECypCoOM, U
ee HCIOJIb30BaHUE MMeeT MOTeHUUasl JJid PeruoHab-
HBIX pelIeHui, B YaCTHOCTHU JJIA BOCCTAaHOBJIEHUS OKPY-
JKaroIer cpeasl WK IJIS MOJTyYeHUsT BO30OHOBIIAEMBIX
VICTOYHUKOB HEPTUM U CTPOUTEJIBHOTO MaTepuaa.
Kypiuckuii 3ayiiB — KpynHeHmas jJaryHa EBporsr
(mnomazs 1584 km2, o6beM 6,2 KM, cpeqHAs TIyOHMHA
3,8 M), otpesieHHas OT bBasTuiickoro Mopsi KOCOW,
A7 KOTOPOM Hu3-3a c¢j1aboro BoJooOMeHa C MOpeM U
6OJIBLIIOT0 PEYHOT'O CTOKA XapaKTEPHBI MPECHOBOJHBIE
ycnousa (Ferrarin et al., 2008). ITo KOHLEHTpauu
OMOreHHBIX 3JIEMEHTOB W OOMIMI0 (DUTOIUIAaHKTOHA
JlaryHa OTHOCHUTCSA K BBICOKO3BTPO(MHBIM BoOAOeMaM

* ABTOP [JIsl IEPEIUCKHY.
Anpec e-mail: julia gorbunova@mail.ru (}0.A. T'op6yHOBa)

INocmynwna: 01 asrycra 2025; IIpunama: 20 asrycra 2025;
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Ope’XHO-BOAHOI pacTUTEJIbHOCTU. MaccoBBIMU SABJIA-
IOTCSI CPaBHUTEJIbHO HeOOJIbIIOe YKCJIO BHUAOB, YTO
XapaKTepHO A1 5BTPOGHBIX IIPECHOBOIHBIX BOJOEMOB.
MHTeHCHBHOE pa3BUTHeE TPOCTHHKA OOBIKHOBEHHOTO, a
TaKke KaMBblllla 03epHOr'0, OXBATHIBAIOT 3HAYMTEJIBHYIO
4acThb poccUiickoro nobepexbs OoT AesbTh peku HemaH
Jio 10kHOM vactu Kypmickoil kocel (PriOHBIE..., 1985;
®enpaman, 2006). IlpubpexHo-BoOHAsA pacTUTEb-
HOCTb BBHINOJIHAET BAXHYIO Cpeloo0pasyoIlyio pojb B
JIaryHHO! 3KocrcTeMe. B 4acTHOCTH, BOAHO-00JIOTHEIE
yroabs Kypiickoro 3aiuBa OTHOCATCA K THITY IIPUMOP-
CKHUX IIPECHOBOAHBIX JIaryH, COIJIacCHO Pamcapckoit
KOHBEHI[MH. 3HAauuTeJIbHas YacTh MpUOpeXHON 30HH B
pervoHe BanTuICKOro MOpsl pacloJIOXeHHl B OXpaHs:i-
eMBIX palioHaX, BKJIo4as Tepputopuu Natura 2000, B
TOM YHCJIe YaCcTh aKBaTOPUU U BogocOOpHOro H6acceiiHa
Kypmckoro 3anuBa (Kaziukonyte et al., 2021).

© Asrop(s1) 2025. DTa pabora pacnpocTpaHs-
eTcs o MexIyHapoJHo! jiutieH3uel Creative
Commons Attribution-NonCommercial 4.0.
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WmMeronyecs JIUTeEpaTypHBIE JaHHbBIE MO3BOJIAIOT
XapaKTepHU30BaTh COCTAB MPUOPEXHO-BOJHON pacTU-
TeJIbHOCTH KypIIICKOTo 3a/IMBa, HO ee KOJIMYeCTBEHHBIE
XapaKTEPUCTUKHA W MPOAYKTHUBHOCTh CJIAG0 U3ydYeHHI,
B YaCTHOCTH, OTCYTCTBYeT MHGOpPMALMA O CE30HHOU
JAUHaMHKe OHMOMAcChl MAacCOBBIX BHUIOB. CyLIECTBYIOT
npeJBapUTEJIbHbIE OLIEHKU OvoMacchl U TUIOHA[U
3apactaHus mnpubpexHoil 3o0Hb (®Penpaman, 2006),
COTJIACHO KOTOPHIM B KypIlCKOM 3a7MBe AJOMHHUPYET
TPOCTHUK OOBIKHOBEHHBIH. TPOCTHUK MHOTHE CTOJIe-
TUSA, B TOM YHCJIe B OAJITUHCKOM PETHOHE, WCIOJIb3Y-
eTcsA IJIA Pa3JINYHBIX IeJiel, KaK CTPOUTEJIbHBIN Marte-
pyaj, TOIJIMBO, KOPM MJIA CEJIbCKOXO3SHCTBEHHBIX
KMBOTHBIX. B COBpeMEHHBIN Meprof TPAAUIMOHHBIE
BUBI UCIIOJIb30BAHUS COKPATHJIUCh, OJTHAKO TPOCTHUK
CTaJI MEpPCIeKTUBHBIM IMOJIE3HBIM PECYpPCOM AJIA TMpo-
WU3BOJICTBA DHEPTUM, BKJIIOYAsA GMoras u GHMO3TAHOJI, a
TaKXe yJajeHus OUOTEeHHBIX BEIIECTB U3 CHCTEM BOJIO-
cHaOXeHUA U TpHU oumcTKe crouHbx BoA (lital et al.,
2012).

Llenpio wcciiefoBaHUM ObLIa XapaKTEpPHCTUKA
CEe30HHOM [AWHAMUKK OHOMAacChl JJOMUHHUPYIOIINX
BUOB MPUOPEXHO-BOAHON PaCTUTEJHPHOCTH B JIAryH-
HOU 3KocucTeMe KypIIcKoro 3ajvBa U pacCMOTpPeEHHE
BO3MOXHOCTH €€ KCII0JIb30BaHUsA KaK I10JIE3HOr0 BO3-
0GHOBJIIEMOT'O pecypca.

2. MaTepuanbl U MeTOADI
2.1. OnucanMe obnacTu MCCAEAOBaAHUA

I0xHOe mnobGepexbe Kypiickoro 3sanuBa, A
KOTOpPOTO BBIIOJIHAJICA aHa/Ju3 IpUOPeXHO-BOJHOMN
PacTUTEJIBHOCTH, XapaKTepu3yoTcsA OTHOCH-
TeJIbHO HeOOJIbIION TJIyOMHON M IpPecHOBOJHOCTBIO.
PaccmaTpuBaeMblll y4acTOK pacliojiaraeTcs B raBaHuU
[Tpumopckoii (54°56°N, 20°41” E) (Puc. 1). l'aBaHb 6bl1a
ocHOBaHa B XV Beke U B HacTosllee BpeMsA MpeJCTaB-
JisieT cobo¥ yyacTOK akBaTOPUM 3aJIMBa, 3alUIIeHHBIN
C 3amaJiHON U ceBepHON CTOpPOH I'-06pa3HBIM MOJIOM,
obugeil npotskeHHOCThI0 500 M. IIupuHa coGCcTBEHHO
O6yxThl cocTaseT okoyio 200 M. C 3amagHON CTOPOHBI
oT MoJsia Bragaer pexka Masnasa MopsHka. I'pyHTH B
OyxTe NpenMyIeCTBEeHHO WJIMCTHe, C BHENIHeN CTo-
POHBl — IlecyaHble, MecTaMM paKylla. Y4acTOK ObLI
BBIOpaH TakuM o00pa3oM, 4TOOBI 3apocyid NpUdpex-
HO-BOJHOM paCTUTEJIbHOCTU OBbUIM XOPOIIO Pa3BUTHI,
yeMy CHOCOOCTBYIOT T'MAPOJAWHaAMHWYecKue YCJIOBUA,
CO3[JaHHBIE 3allUTHBIMU OeperoBbIMU COOPYXEHUAMHU.
Jl714 10xHOrO parioHa 3ajuBa, B I[eJIOM KOHLIeHTpaluu
OMOreHHBIX 3J1eMeHTOB (a3oTa, docdopa) B cpeHEM
3a 2019-2022 rr. 6bUIM HAaUMEHBIIUMU JJISI POCCHUIA-
CKOH aKBaTOpPUH, OCOOEHHO BECHOH H3-3a OTCYTCTBUA
3HAYMTEJIBHOI'O MOCTYILJIEHUA pedyHoro croka (Cramko
u AnekcaHzpos, 2023). OpHako JIOKaJibHO y Oepera
MOTryT OBITh ITOBBIIIIEHHBIE KOHIIEHTpaIUy a3oTa u doc-
¢dopa 3a cueT ux BbIHOCA HEOOJIBIIMMHU peKaMH, B 4acT-
HocTu pekoli Masas MopsHka.

2.2. AHaAM3MpyeMbi¥ MaTepuan

JlaHHble O TPUOPEXHO-BOJHOU PaCTUTEIBHO-
CTH ObLIU TOJIy4eHbl Ha MOZEJIbHOM y4YacTKe B TeUeHHe
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BereTallIOHHOT O ce30Ha (Mal-Hos6ps 2022 T.), a TaKXe
B KOHIIe 3uMHero nepuoga (Mapt 2023 r.) (I'opGyHoBa
u AnekcaHzpos, 2024). [lna onpenesieHus 6roMacchl
IIPOU3BOJIWJIMCh YKOCHl PaCTUTEJIbHOCTH IIJIOM[AbI0
no 0,25 M? ¢ moc/IeyIIINM OIpe/iejieHeM CHIPOH U
BO3AYIIHO-CYX0H Macchl. McciefoBaHuA MPOBOANIINCEH
COTJIaCHO OOIIEeNpHUHATHEIM MeTOAWKaM U OIlpefesinTe-
aam (Katanckas, 1981; Lisesnes, 2000).

JlonosHUTeIbHAA OlleHKa cocTaBa W pacIpo-
CTpaHeHUsA  NpUOPEXHO-BOAHON  pacTUTEJIbHOCTHU
Kypiickoro 3anuBa Obljia BEIIIOJIHEHA HAa OCHOBE JIUTe-
PaTypHBIX MCTOYHHUKOB, ONKCHIBAIOINX HCCJIeJOBAHUA
¢ xoHIa XIX Beka. AHanu3 pecypCcHOro mnoTeHIHasa
IpUOpPEXKHO-BOAHON pacTUTEJIbHOCTH U ee POJIU B Aes-
BTpo®UpPOBaHUU BOJ NPOBeJIeH Ha OCHOBE JIMTepaTyp-
HBIX [aHHBIX, IPeMMYyIlecTBEHHO I OaJTUICKOro
peruoHa.

3. Pe3yAabTathbl M 06Ccy)xpeHue
3.1. CocrtaB npubpe)xHo-BOAHOM
PacTUTEAbHOCTH

CocTaB pacTUTEJIBHOCTU MNPUOPEeXHON 30HBHI
Kypmickoro 3anmyBa BkJIOYaeT A0 225 BUIOB pacTe-
Huii u3 142 ponoB u 56 cemeiicTs. IlepBrie cBefeHUs
O6bUIN ToJIyueHHl B KoHIe XIX Beka M MPOOOJIKEHBI B
1955-1957 rT. B ceBepHON JIMTOBCKOM 4YacTU BoJoeMa
(Munksasuuyc u [Tununauc, 1959). CoBpeMeHHbIe Hccie-
JI0BaHNA BUAOBOI'O COCTaBa BBHIIOJIHEHH B Havase XXI
BeKa, B TOM 4MCJIe Ha poccuiickoil yactu Kypickoi
xocsl (I'ep6 u Cokosios, 2011). CocTaB TUMMYHBIX U Mac-
COBBIX BUJIOB He IIpeTepIeJ CylleCTBeHHbIX U3MeHeHUN
3a mocJsiefHee crosieTve. bosbmuHCTBO BUAOB (Oosee
80%) oTHoOcUTCA K TrpyNre OKOJIOBOJHBIX pacTeHul,
[IpOU3paCTalONIMX B IPUOPEXHON 30He Ha pasjInyHOM

Bbanmuiicrkoe
Mope

Kypuickui
3anue

550

IIr

21°

3eaeno”
Tpagck

l
300 45! 15

Puc.1. Cxema ot6opa B IIpumopckoti rasanu (ITr) (1, 2-
MecTa oT6opa pob) U ee pacnosioxeHre B KypiickoM 3ajvBe
(uctounuk Google Earth, cuumok 04.03.2022 r.).
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OoTAaJieHuu oT ype3a BoAbl. HacTosmue BojHbIe pac-
TeHus (ruapodutsr) cocranisoTr ~10% obigero ynciia
BUJOB, Ccpedu HUX HauboJjiee paclpOCTpPaHEHHl pAe-
CTBI, POTOJIMCTHUK IIOTPYXEHHBIN, KyOBIIKa XKeJTasd.
MaccoBbIMU ABJIAIOTCA HEOOJIBIIOE YKCJIO BUAOB, OTHO-
CAMMXCA K BO3AYIIHO-BOJHEIM pacTeHUAM (resiopuTH),
cpeiu HUX NpeobJiaflaloT TPOCTHUK OOBIKHOBEHHBIN U
KaMBIII 03epHBbI. [IpubpexHo-BoqHAA paCcTUTEIBHOCTD
IpeJicTaBjeHa B OCHOBHOM BHaMU XapaKTePHBIMU AJIA
IIPeCHBIX BOJI, HEMHOI'OUKCJIeHHble raJo®UTH oTMeyYa-
I0TCA B CEBEPHOM 4acCTH y MOPCKOTO IIPOJIMBA.

B Kypuickom 3ajyiBe AOMHHUPYET TPOCTHHUK
OOBIKHOBEHHBII, KOTOPHIH ABJIAETCA KJII0UEBBIM BHIOM
B MNpUOpPeXHbIX U BOJHO-OOJIOTHBIX 3KOCHCTEMax,
00BIYHO 00pa3ys TPOCTHUKOBBEIE 3apocii. IIo pe3ysib-
TaTaM Teo00TaHMYEeCKOro KapTUpOBaHUA Ha poc-
cuiickol akBaropuu Kyplickoro sajmuBa CILIOMIHBIE
3apoCJI TPOCTHHKA OOBIKHOBEHHOTIO, a TaKKe KaMbllla
03epHOr0, OXBAaTHIBAIOT 3HAYMTEJIbBHYIO YacThb mobepe-
JKbsA: OT AeabTH peku HemaH Ha BocTouHOM noGepexbe
o 10xHOHN yactu Kypiickoit kocsl Ha 3anaJHOM nobe-
pexbe U Aajiee BAOJIb KOCH OTJEJbHBIMU ydacTKamu
(®enpaman, 2006). IIpubpexHO-BOOHAsA paCTUTEb-
HOCTH pacloJioxeHa moscaMu, GpopMupys cBoeobOpas-
Hble OMOLIEHO3Bl. 3apoC/ji TPOCTHHKA OOBIKHOBEHHOI'O
3aHuUMaloT riayounsl go 0,5-1,0 M, pacmpocTpaHssach
Ha paccrosiuue oT 20 mo 150-200 m Briy6p 3aiuBa.
B nampaByieHHH CyIIN 3TU 3apOCJIy NepexoAaT B IMOH-
MeHHBIe Jiyra, ocoOeHHO B palioHe AesbThl p. HemaH.
3apocyi KaMBlllla 03epHOr0 BCTpevaloTcA 3a cooOle-
CTBaMH TPOCTHHKAa B MecTax C I'JIyOMHOH OT HeCKOJIb-
KUX JecATKOB caHTuMeHToB mo0 1,0-1,5 m. Cpeau
3apocjiell TPOCTHHMKA M KaMblllla, a Takxe IJIy0xe U
yaasieHHee OT Oepera, NMpou3pacTalT BOJHbBIE pacTe-
HUA (TugpodUTEL).

[TpubpexHo-BoAHAA PpacTUTEJIBHOCTDb, Ipex[e
BCero TPOCTHUKOBBHIE 3apociu, Haubojiee pasBUTa Ha
BOCTOYHOM, Tle pacnoJioxeHa fesibTa p. Heman, u Ha
I0)KHOM INoOepexbe 3ajivBa. B 3anmajaHoll yacTu, BAOJIb
Kypuickoii KOCB, pacTUTEeJBHOCTh pa3BUTa 3HaYM-
TesbHO cyiabee. B mocieguue 50 jieT MPOU30ILIO yBe-
JMYeHre IUIoOHIaay 3apacTaHus, B 4aCTHOCTH, BHAOJIb
Kypuickoii kocel, rae HabrofaeTcsa TeHAEHIUA MOoCTe-
IIEHHOr0 pa3pacTaHUs TPOCTHHKA OOBIKHOBEHHOI'O
U 3aMeTHO IpojBuxeHue mnosaca ruapoduros (I'epb
u CokosioB, 2011). 3Tu mporeccsl MOTYT CBUJETENb-
CTBOBATh O BJIMAHUM yBeJW4YeHUs 35BTPOPUpPOBaHUA
Kypuickoro 3anusa.

[lo paHHBIM paHee BHINOJIHEHHBIX TIeo0oTa-
HUYECKUX HCCJIeJOBAaHUI [UIA I0XKHOIO IoOepexbs
Kypuickoro 3aiuBa, rjae paciosarajicsa y4acTOK Ha0JIio-
JIeHnl, XapaKTepHbl CIUJIOIIHbIE 3apOC/M TPOCTHHKA
OOBIKHOBEHHOI'O M TJIyOXe paclojIOXeHbl OTHeb-
Hble y4YacTKu Kambimia o3depHoro (®enpaman, 2006).
H3yuyeHue mnpuOpeXHO-BOJHOM pPacTUTEJbHOCTU B
2022 r. nokasajo, 4TO HauboJIbllIie BHUIOBOE Pa3HO-
oOpasue 1 Ouomacca pacTUTeJbHOCTH HabJII0[aInch
C BHyTpeHHell CTOpPOHHI IIprMOpCKOl raBaHU, Xapak-
Tepusymwlelicsi 0ojiee CTaOWIBHBIMU THAPOAUHAMU-
yeckUMHU ycyioBusAMU. [losc nmpubGpexxHO-BOJHOM pac-
TUTEJIBHOCTU COCTaBJIAI mMUpuHy a0 50 M. OT Gepera
o riay6uH 0,8 — 1,0 M UHTEHCMBHO pa3BUBAJICA TPOCT-

HUK OOBIKHOBeHHBIN (Phragmites australis (Cav.) Trin.
ex Stend.), cJjreToM 3a HUM — KaMBbIIl 03epHBIi (Scirpus
lacustris L.), poro3a y3komuctHbii (Typha angustifolia L.),
eXeroJIOBHUK MpsMon (Sparganium erectum L.), cycak
3oHTHUYHBIN (Butomus umbellatus L.). BogHbie pacTteHus
(rugpoduTel) 6BLTU TIpeICTaBJIEHBl KyOBIIIKON XeJITOMN
(Nuphar lutea (L.) Smith), paecTom MpOH3eHHOJIHUCTHBIM
(Potamogeton perfoliatus L.), poroJucTHUKOM [TOTPYXeH-
HbIM (Ceratophyllum demersum L.). C BHEIIIHEN CTOPOHEI
raBaHY, peryJiApHO IOABEpPraeMoil BOJIHOBOMY BO3-
JIeliCTBUIO, CIUIONIHOI MOsC MpUOpexXHO-BOAHOM pac-
TUTEJILBHOCTU OTCYTCTBOBaJ. Brosib Gepera mpouspac-
TaJl TPOCTHUK OOBIKHOBeHHHIN. Ha paccrosnuu 20-50
M OT Gepera GbUIN PaCIOJIOKEHBI KYPTUHHBIE 3apOCIIU
KaMBIIlIa 03epHOT0 U Cycaka 30HTUYHOr'O JUaMeTPOM
10-15 m. I'mapoduTsl ObUIM IpeJfiCTaBJIEHBl PJIECTOM
IIPOH3EHHOJINCTHBIM.

3.2. Ce3oHHaA AMHaAMHUKa 6Momacchl

ExemecsAuyHble HcCCIeOBaHUA Ha MOJEJIBHOM
y4JacTKe B BereTalMoOHHOU ce30H (Maii-Hos0pp 2022
r.), a TaKke B KOHI[e 3uMHero nepuoja (Mapt 2023 r.)
II03BOJIWJIM OLIEHUTh CEe30HHBIe M3MeHeHHsA O6romMacchl
MacCOBBIX BHJI0OB IIPUOPEXHO-BOAHON pacTUTEJIbHOCTU
(Puc. 2). IunamMuka ux 6roMacchl XapaKTepu30Bajioch
yBeJInueHreM A0 KOHIIa T’UPOJIOrMYecKoro jeTa B CeH-
Ts6pe. B KoHIle BecHBI (22 Mas1) BO3AYIIHO-CyXasA Macca
TPOCTHHKA OOBIKHOBEHHOTO cocTaByisiiia 116 r/m?, a
KaMBblIllla 03epHOr0 M porosa y3KOJIMCTHOro 57 u 44 r/
M? COOTBETCTBEHHO. 3HAUUTEJIbHBIN POCT IIPOUCXOINII
B HIOHe, KOrjja B TedeHHe MecsAlla Macca TPOCTHHKA U
KaMblllla, B 4aCTHOCTH, yBeJIUYMBasaach B 7 u 5 pas. B
JIETHUI NTepuoJl CKOPOCTh pocTa CHUXajlach, 0COOEHHO
TPOCTHHKa OOBIKHOBEHHOI'0, HO YBeJIn4eHne 61oMacchl
IIpoJoJDKasioch OO CeHTAOpA. B cepeauHe ceHTAOpPA
OTMeueHbl MaKCHUMaJjlbHble NOKa3aTesd BO3QYyIIHO-CY-
XOU Macchl BceX KCC/Ie[JOBaHHBIX pacTeHUH, JocTuras
JUIsL TPOCTHUKA OOBIKHOBEHHOTO 1433 1/M? 1 KaMblla
o3epHOro 672 r/M2. OCOGEHHOCTBIO pacIpeiesieHus
Ha JaHHOM y4acTke ObLla O4YeHb BbIcOKas Ouomacca
porosa y3KOJIMCTHOTO U €XerojIoBHUKa IpsAMoro (Ho
1386 u 408 r/m? B ceHTAOpe). Buomacca rugpoduUTHI
(kyObimKa XxejTas, pAecT NMPOH3eHHOJIUCTHBIN) ObLIa
cymectBeHHO Huxe (15-75 r/m?).

B okTsa0pe-HOs0pe 1o feiicTBreM BHEITHUX (ak-
TOPOB cpeAbl (HH3KasA COJIHeYHas paauaius, OXJIax-
JleHrie BOABl U BO3[yXa) IPOMCXOAWJIO IIpeKpalleHue
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Puc.2. Ce3oHHas AUHaAMMKa 6MoMacchl OCHOBHBIX BHJIOB
npubpexHO-BOAHON pacTuTesibHOCTU B [IpuMopckoli raBaHu
Kypuickoro 3anuBa.
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pocTa, U Hau“HaIach fgerpanganus ouomacch (Puc. 2).
BpeMs Hauasia Aerpajanuu, U ee MTHTEHCUBHOCTbD Cylie-
CTBEHHO pa3jinyajachk y BunoB. K cepemuHe HOAOPA
6uoMacca Kamblllla 03epHOr0, eXeroJIoBHNKa MpsMOoro,
cycaka 30HTUYHOrO CcHuxasach Ha 50%, poros ysko-
nuctHoro Ha 30%. B Toxe Bpems 6uiomacca TpOCTHUKA
OOBIKHOBEHHOTO H3MeHsnach Bcero Ha 3%. 3apociu
TPOCTHHKA XOPOIIO COXPaHAJINUCh TOCJIe 3aBepIieHus
aKTUBHOU Bereraluul, 4YTO JiejlaeT 3TOT BUJ yAOOHBIM
obbekTOM cbOopa B 3uUMHUI mnepuof. HcciiegoBaHue
B KoHIle 3uMbl (5 mapra 2023 r.) mokasajio, YTO BO3-
AYILIHO-CyXas Macca CyXUxX Mob6eroB TPOCTHUKA COCTaB-
asama 980 r/m?, cHuU3MBHIMCh HA 32% MO CpaBHEHUIO
¢ MepuoJoM HauOoJbIIel 3ejleHON OHoMacchl B CeH-
Ts16pe 2022 r. [Ipyrue OOMUHUpYIOIINE JIETOM BUJIbI
He ObUIM TpeicTaBjieHbl Ha3eMHOI 6Ouomaccoil Ha
MOJeJIbHOM YyuacTKe B 3UMHUI mnepuon. HeGosblnoe
u3MeHeHHe OroMacchl TPOCTHMKA 3a 3UMHHI Mepuoj
(MapT) mo cpaBHEHMIO C JIETHUM MaKCUMyMOM (MI0JIb)
YKa3bIBaJIOCh, B YaCTHOCTHU JJIs1 BOCTOYHOT'0 T0Oepexbs
Bantuiickoro Mopsi, 4T0 MO3BOJIIET €r0 HCIOJIb30BaTh
B X035IICTBEeHHOMU AesitesibHOcTU (KObbing et al., 2013).

[TonmyueHHBIE HA MOJ€JIBHOM y4YacTKe Ha I0XHOM
no6epexbe Kypiickoro sajgviBa AaHHBIE N0 BO3YII-
HO-CyXOH HaJBOAHON Ouomacce JOMHHHUPYIOUUX
BHUJIOB TPOCTHUKA OOBIKHOBEHHOI'O U KaMBbIllla 03€pHOTr'0
B miojie 2022 r. (1055 u 491 r/M?) 6JIM3KU K OLIeHKaM,
MOJIVYEHHBIM B HIOJIE [AJIA CeBEPHOM YacTU BoAoeMa
(787-1220, B cpenaem 919 r/m? u 202-760, B cpejHEM
406 r/m?) (Munksasuuyc u [Tununnc, 1959). Takxe oHU
COIIOCTaBUMBI CO CPeJHMM BeJIMYMHAaM, N0JTy4YeHHbIMU
B aBTyCTe JJI BCell I0KHOM 4YacTU JIaryHbI: TPOCTHUK
OOBIKHOBEHHBIN 993 1/M2%, kaMbIll o3epHbIil 470 r/M?
(®enpaman, 2006). IIpu 5ToM mpeAbIAyIIHe OLEHKH,
BBIIIOJTHEHHBIE B MIOJIe-aBI'yCTe MOT'YT HeJOYUUTHIBATh
6uoMaccy, Tak KaK Hallld HcCCJie[JoOBaHMs INOoKasaau
HauOOoJIbIIYI0 OHOMAaccy TPOCTHUKA OOBIKHOBEHHOI'O
¥ KaMbIllla 03epHOro B ceHTs6pe - 1433 u 672 r/m2
TpocTHUK OOBIKHOBEHHBIM sABJIsieTCs Haubojiee pac-
MpOCTPAaHEHHBIM M MAacCCOBBIM BHUJIOM IPUOPEXHBIX
30H bBanruiickoro mopsa u ero Ouomacca ykKasbBae-
Mas [jia nobepexbsa OunnaHauu, [IBerunu, ScToHUU
cocraByigseT B cpegHeM 500-1000 r/m2 (lital et al.,
2012; Komulainen et al., 2008). Briomacchl 3Toro Bujaa
B KypiiickoMm 3asvBe MO3BOJIAIOT OTHECTU 3TOT BOJOEM
Kk HauboJiee TPOAYKTUBHBIM IO Pa3BUTUIO NPUOpPeEX-
HO-BOJHOU PaCTUTEJIbHOCTU, YTO MOATBEPXKIAeT BHICO-
KO3BTPO(DHBII cTaTyc 3TOU MPeCHOBOAHOM JIaryHHOM
skxocucteMsl (Aleksandrov et al., 2018).

3.3. NMepcneKTHBbI XO3AWCTBEHHOIO
HCNOAb30BaHHUA NPUOGPE)XXHO-BOAHOM
PacCTUTEAbHOCTH

[IpubpexHO-BOAHASA PACTUTEIBHOCTh MOTEHIU-
aJIbHO BaXXHa KaK BO30GHOBJIAEMBIN pecypc C y4eTOM
BBICOKOI CKOPOCTH POCTA, YCTONYMBOCTH K €XXETOTHOMY
cbopy, a Takxe MPOU3PACTaHUI0 Ha MPUOPEXHON Tep-
PUTOpHH, T/le He BHIPAIUBAIOTCA IIEHHBIE CEJIbCKOXO-
3AFICTBEHHBIE KYJIBTYPHL [Ipex/ie Bcero, 3T0 OTHOCUTCS
K TPOCTHHKY OOBIKHOBEHHOMY U KaMBIIIy O3€PHOMY,
TaK Kak o0wjive U IUIOMA[b MPOM3pACTaHUsA APYTUX
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BU/IOB 3HAuYMTeJIbHO MeHblle. [lepBrle omy0JIMKOBaH-
Hble HCCJIeJOBaHUA 3alacoB TPOCTHMKA M KaMBIIIA
Kypmickoro 3anuBa, Kak o0beKTa AJjiAd IOTeHLIHaJIbHOT0
HCIIOJIb30BaHuUs, OBLIM BBIIIOJIHEHHI B uiojie 1955 r. B
CeBepHOI 4YacTW JIaryHel, rae B fesbTe p. HemaH 3Tu
BU/Bl 3aHMMAIOT OoJIblIKe IUIomany. TPOCTHUK OOBIK-
HOBEHHBIN M KaMBbIIll 03epHEIN ITpouspacTaiu Ha 875 u
365 ra, a ux Bo3AyIIHO-CcyXas 6romMacca cocrtasJsia 8,3
u 1,2 Thic. TOHH. 14 Bcero 3ajimBa obinas 6uomMacca
3TUX BUJOB NPEANOJOXUTEJbHO Oblia oueHeHa B 20
THIC. TOHH, 4TO [aBajlo MOTeHINaJIbHYI0 BO3MOXHOCTh
IIPOMBIIIJIEHHOTO MCIIOJIb30BaHuA. [IpoayKuusa TpocCT-
HUKa B 3anuBe (787-1220 r/m2) Gb1a MHOTOKPATHO
BHIIIle, 4YeM B HauboJiee 3apociminx o3epax JIUTBH (40-
135 r/m?) (Munksauuyc u [Mununuc, 1959). KOxHasA
yacThb JiaryHsl Obulia uccienoBaHa B aBrycre 2005 T.
U IUIomaAb 3apocjiell TPOCTHHKA OOBIKHOBEHHOI'O IO
MpeJiBapUTeJIbHOM olleHKe cocTaBmia 480 ra, Kamsliia
osepHoro - 305 ra, a ux 3anac — 4,9 u 1,4 TeiC. TOHH
BO3YyIIHO-CyX0l Macchl (DenpamaH, 2006).

PacnpoctpaHeHue Ha 6oJbIlIel YacTy oOepexbs
Kypmickoro 3anuBa M BBICOKME OvoOMacchl Ipubpex-
HO-BOJHOY PpacTUTEJBHOCTU IO3BOJIAIOT paccMaTpH-
BaTh ee KaK NOTeHIHaJIbHBIN 00BeKT AJiA X03ANHCTBeH-
HOIO WHCHOJIb30BaHUA. TpocTHUK uMeeT O60JiblIOE
KyJIbTypHOe 3HaueHHe B pernoHe banruiickoro Mmops,
1 ero MCI0JIb30BaHMe COCTaBJjAeT JAaBHIOI TPAgUIIHIO.
Jo xon1ia XIX Beka BbICYIIIEHHBII TPOCTHUK OCTaBaJICs
BAKHEWIIMM KpOBEJIbHEIM MaTepuajioM B CeJIbCKOM
MECTHOCTH U HeOospmux ropogax. C mosBJIeHHEM
HOBBIX KPOBEJIbHBIX MaTepuasioB ero HCIIOJIb30BaHHUe
COKpaTUjoCh, OJHAKO CeroAHsA TPOCTHUKOBbIE KPHIIIN
CTaJI CUMBOJIOM CTaTyca B HEKOTOPHIX Oorarthix cTpa-
Hax. MecTHble XXWUTeJIU ILEHAT HCIIOJb30BaHUE TPOCT-
HUKa B KayecTBe CTPOUTEJIbHOIO MaTepuasja, U 3TO
ABJIAETCA YacThl0 WX peruoHaJIbHOM HIAeHTUYHOCTU
(Karstens et al., 2019). OndA aTux Iejeld HUCIOIb3YIOT
€CTECTBEHHO BHICYIIIEHHBIN, 3aroTOBJIEHHBI 3UMOMN
TPOCTHUK, U ¢ 1 ra MOXHO MOKPHITH A0 100 M? KpHILIH,
KOTOpasi MOXeT IPocIyXkuTh He MeHee 50 et (lital et
al., 2012). loma ¢ TPOCTHUKOBBIMH KPHIIIIAMU HO-TIPEXK-
HeMy IONyJIAPHEIL, €XerojHas 3aroToBKa TPOCTHUKA
BHINOJIHAETCA B JlaHuy, ['epmanuu, DCTOHUN U APYTUX
cTpaHax. B HacTosIlee BpeMA TPOCTHUK TakXe Hadu-
HAIOT KCIIOJIb30BaTh Kak BO30OHOBJIAEMBIN pecypc AJiA
IIPOM3BOJICTBA M3OJIAIIMOHHOIO MaTepuaja JJisg CTeH,
II0JIOB M KpBHIIII, B TOM 4HCJIe B palioHax yAajleHHBIX OT
ero npouspacranusa. Ero usrorosyieHue MeHee Tpebo-
BaTeJIbHO K Ka4eCTBY ChIpbA U OJjiarofgaps CBOMM CBOM-
CTBaM OH NOJAJEpXHBAaeT XOPOUIMI MHKPOKJIMMAT B
nomernenuu (Kobbing et al., 2013).

TpoCTHUK M3AaBHA KCIIOJIb30BaJICA AJIA OTOILIe-
HuA. Ero cobupanu B Hauyajie BecHbl (MapT-alpeib),
KOrjjJa OH HKMeeT HaVMEHBIIYI0 BJIAKHOCTb U JaeT
MeHbIIe 30jbl. HemocTaTkoM sABJifgeTcsA HU3KasA IJIOT-
HOCTH U 60JIbIION 06beM, 3aHUMAaeMbII NIPU XpaHEeHUU
1 TpaHCIOpPTHUPOBKe. [I03TOMy ero ucnoJsib3oBaHue A1
OTOILJIEHNSA Iiejiecoo0pa3Ho TOJIBKO B paiioHaxX MpOu3-
pacranusa (He massire 50 kM) (Kobbing et al., 2013).
IddexTHBHOE MCNOJIb30BAHUA TPOCTHUKA AJIA OTOILIIe-
HHA BO3MOXHO IIyTeM H3MeJIbUeHUA U NpecCcOBaHUA B
OpuKeTHl MW TpaHyJIbl, KOTOpOe I03BOJIAET AOCTUYb
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temtoorgaun 17-18 MJIX/Kr, 4TO AejiaeT TPOCTHUK
COTNIOCTaBUMBIM C JipeBecrHOU, HO Ha 50-80% Huxe
yriis (lital et al., 2012). CorJyracHO mojicYeTaM Mpu BO3-
JYIIHO-cyXou 6uomacce TpocTHuKa 500 r/M?, yka3biBa-
eMo¥ 1714 nobepexbsa banTuiickoro Mops, ¢ 1 ra MOXXHO
MIOJIyYWTh BBIXOJ SHEpPruu paBHBIN MNOTpebJieHHio 1
nomoMm B QuniasHauu (Komulainen et al., 2008), a
Jau1s Kypiickoro 3anusa OroMacca TPOCTHHKA B 2 pasa
BHILIIE.

BaxxHBIM KpuUTepueM cOOHMpaeMoro ChIpbs ABJIA-
eTcsA BJIAKHOCTD cTebJiell, KoTopas AJiA KPOBJIU JOJDKHA
ObITh 10 18%, a mpu MPOU3BOJICTBE TOIJIUBHBIX OpU-
KeTOB U TpaHyJ - < 20% (lital et al., 2012; Kobbing
et al., 2013). HcciiefoBaHuA Ha MOJEJIBHOM ydYacTKe
[oKa3aJjii, 4YTO B IIepHOJ aKTUBHOI'O POCTa B Mae-HI0He
2022 r. coaepxaHue Bjaru B Ha3eMHBIX YacTAX TPOCT-
HUKa Ob1J10 69-72%, cHmXasAach 10 52% B uvioJie U 3aTeM
OCTaBajIOCh CTaOWJIBHBIM A0 KOHIIA BereTalliOHHOTO
nepuopaa (Hos6ps) (Puc. 3). 3a 3uMy Kk Havajly MapTa
cofiepxaHue BJlard yMeHbIINJIOCh f0 14%, 4To ABIA-
eTcAd ONTHUMAJIbHBIM [JIA MCIOJIb30BaHUA KaK CTPOU-
TeJIbHOI'0 MaTepuasa U OTOILIeHNA.

TPOCTHUK TpaAUIMOHHO MPHUMEHAIOT B CeJib-
CKOM XO3AICTBe, Ile OH BeKaMM MCIIOJIb30BaJICA AJIA
BhINaca CKOTa (KOpPOBEI, OBIIBL, KO3BI U JPYTHeE), a TaKXKe
coOnpajici Kak KOpMOBOe pacTeHue, B TOM uucjie B
cTpaHax 6astuiickoro pervona (Karstens et al., 2019).
CocTaB HazeMHBIX 4acTeil pacTeHus (cTebesib, JIUCThA)
B IepHuo/ MOJIHOTO co3peBaHusA cogepxut 11% mpore-
nHa, 36% kietyaTtky, 3% XHUPOB, KPOME TOTO BBICOKOE
cojiepXaHue a30Ta, KaJIisA U MapraHiia fiejiaeT ero Xopo-
MM KOPMOBBIM pacTeHHeM IS XBayHBIX KUBOTHBIX
6e3 MONOJHUTEJIbHBIX 3aTpaTr Ha o06pabotky (PsagHoB
u laBbigoBa, 2013). 3apocy TPOCTHUKA HUCIOJIb3YIOT
JUI BBIIIaca BeCHOH U JIeTOM, Koraa mnoberu 3ejieHble
U MATKHe, a YPOBeHb BOABI JOCTaTOYHO HU30K, HO NpHU
3TOM 3HAUUTEJIbHO YMeHbIIaeTCs YKUCII0 I00eroB 1 CKo-
POCTb pocTa B IOCJIeAyIOLUMi ce30H. Yaie TPOCTHUK
cpe3aloT JIeTOM U XpaHAT KaK 3UMHUI KOPM JIA CKOTa
(Kobbing et al., 2013). ComepxxaHue CyXOoro BelecTBa
B HeM cocTasiseT 83-85%, B TOM uuciie IpoTerHa
- 7-11%, kneruaTtku — 24-29%, ero muTaTeJIbHOCTH
Takas Xe, KaKk y ApOBOI AYMEHHO! 1 OBCAHOU COJIOMBI,
onmHako Oesika BaBoe Oosibliie (PsagHoB u JaBHIAOBA,
2013).

B coBpeMeHHBIII nNepuod 3TU TPaAUIMOHHBIE
BUABI MCIOJIb30BaHNUA TPOCTHMKA 3HAUUTEJIBHO COKpa-
TWINCh, OJHAKO OH CTajl IepCHeKTHBHBIM pecypcoM
JUI TIPOM3BOJCTBA dHepruu, BKJodYas Ouoras u Ouo-
TorMBa (OM03TaHOJI), MOJTyYeHUsI MUHEepaIbHbIX Y/10-
OpeHuUil, a Takxe yhajeHUs OUOTeHHBIX BeIIecTB IpU
ourictke crouyHbix Boj (Iital et al., 2012; Hansson and
Fredriksson, 2004).

3.4. OnTHMaAnbHbIEe CPOKHU cbopa
npubpe)xHo-BOAHON PACTUTEAbHOCTH

C y4eTOM NepCIieKTHB MCIOIb30BaHUSA IPUOpPex-
HO-BOJJHOI pacTUTEIBHOCTH, MPEX/Ie BCEro TPOCTHHUKA
OGBIKHOBEHHOTO, aKTyaJieH BHIOOP CPOKOB M METOJIOB
cbopa, B TOM 4ucJie B IpUOpexHOil 30He Kypiickoro
3a/IMBa.

855

Kak mnokasanu ucciaefoBaHusA Ha MOZEJIBHOM
y4yacTke, HauboJspiasg Ouomacca HpUOPeXHO-BOJHON
pactutenbHOocTH Kypiickoro 3anuBa HaOJsofajiach B
KOHIle JieTa — Hayajie oceHH. TpOCTHUK, cOOpaHHBIN
JleToM, HMeeT OoJjiee BBICOKOE CcOAepKaHue IUTa-
TeJIbHBIX BelllecTB, 4yeM ero cyxasd Ouomacca 3UMOIL.
OH MoxeT OBITh MCIIOJIb30BAaH B KadyecTBe Kopma AJiA
CeJIbCKOXO03AMCTBEHHBIX XUBOTHBIX, AJIA IPOMU3BOJACTBA
yaoOpeHUH WJIM KOMITOCTa, a Takxe O6uorasa (Kobbing
et al., 2013; Hansson and Fredriksson, 2004), B uact-
HOCTH TakKue peKoMeHJanuy ObIM JaHBI dKcllepTaMu
JUIA JIaTYHHBIX U 3CTyapHBIX 3KOCHUCTEeM OaJITUICKOro
peruona (Karstens et al., 2019). B 3TUX 1eJIAX MOXHO
MOTEHI[MaJIbHO KCIOJIb30BaTh TPOCTHUK, COOpaHHBIN B
Kanmunaunrpaackoil obsiactu. Takke Halo yYUTHIBATh,
4TO B JIETHUM Iepruoj BO3MOXeH cO0p APYrux Macco-
BBIX BU/IBI (KaMBIII O3€PHBII, POro3 y3KOJMCTHBIMH, eXe-
rOJIOBHUK MIPAMOU U Jp.), GrilomMacca KOTOpBIi Aerpaau-
pyeT No3Heil OCeHbIO.

HecMmoTpsA Ha pAd TNOJIOXKWUTEIbHBIX acCIeKTOB
cbopa B JIeTHUI Nepyuof HaJ0 yUYUTHIBATh PAJ BaXHBIX
OTrpaHuYeHu, CyleCTBYIOUUX /I NPUOPEXHON 30HHL.
B 3apociisax npubpexHO-BOAHON pacTUTEIbHOCTU MPO-
HUCXOJUT MKpOMeTaHue M HaryJj MOJIOAU U B3POCJIBIX
pbIO BaXXHEMIINX MPOMBICJIOBBIX BH/IOB (ILJIOTBA, Jiel] U
npyrue) (Poibnble..., 1985). JleTHuii c6op MoxeT oka-
3aTh HeraTHBHOE BJIMAHNE Ha BOCIIPOM3BOJACTBO PHIO-
HBIX 3amacoB Kyplickoro saauBa ABJIAIONIETOCS BaX-
HBIM PBHIOOXO3AMCTBEHHBIM BojgoeMoM [IpuGanTuku.
B uvactHOCTH, corsacHo [IpaBuiaM peIOOJIOBCTBA Jeil-
CTByeT 3ampeT B JieTHUl nepuop (mo 31 aBrycr) Ha
JIOB MHOTUX BUBI phiO (IJI0TBA, OKyHb U Ap.) B IpU-
O6pexHoll 30He (o 1 kM oT Gepera). 3apocju Npu-
Ope’XHO-BOOHOI PacCTUTEJIbHOCTH TakKKe BBIIOJIHAIT
BAXXHYI0 pOJIb AJIA FHe3JOBaHWUA U CE30HHOro obuTa-
HUA nTUll. TOJIBKO B JINTOBCKOM 4acTH (COCTaBJIAIOIIEN
25% akBatopun) Kypuickoro 3aivBa B UIOHe-CeHTs0pe
otMeuaetrcsa 30-48 Teic. okosioBoaHbIx mTul (Morkiiné
et al., 2020). Bricokoe oOurie BOAOIJIABAIOIIMX IITHI]
IIOCJIYKUJI0O OCHOBaHUEM CO3[JaHNA OXpaHsAEeMBIX paiio-
HoB (Natura 2000 u gpyrue) Ha 3HAUUTEJIBHOM YacTU
npubpexHON 30HBI B peruoHe basnrutiickoro Mops,
BKJII0YAsA JIUTOBCKYI0 4acTb aKBaTOpUU U BOAOCOOP-
Horo 6acceiiHa Kypuickoro 3anmuBa (Kaziukonyte et al.,
2021). B poccutickoii yactu Kypiickoro 3ajivBa BJ0JIb
3anagHoOro mnobepexbsA pacloJIoKeH HalMOHaJIbHBIN
napk «Kypiickasa koca» (Cmmucok BceMupHoro Haciie-
nusa FOHECKO), a B BoCTOYHOI! yacTu, B palioHe YCThs
p. HemaH rocymapcTBeHHBINI IPHPOAHBIN 3aKa3HUK
«J[1OHHBII», CO3AAHHBIN [JIA OXpaHbl BOAOIIABAIOMINX
1 OKOJIOBOJHBIX IITHII.
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HeratuBHoe Bo3felicTBue c6opa mpubpex-
HO-BOJHOI pacTUTEJIBHOCTU Ha uxTtuodayHy, NTUL U
JPYTUX XUBOTHBIX MOXeT OBITh CBEEHO K MUHUMYMY,
eCcJI IPOBOAUTH €ro B 3UMHUIT neproAd. Heobxoaumo
IIpUMeHeHUe NpPaBWIbHON METONUKHU cHopa, IO3BOJIA-
oel CoOXpaHuUTh OMOTOMBL. BaxHO, YTOOBI IIPOUCXO-
IO He CIUIOUIHOe U3bATHE GUTOMACCH], a KJiacTep-
Hoe. BrikamuBaTh 60JIbIINE MAaCCUBBl PACTUTEIBHOCTHU
HeobOxonumo He 6osiee ueM Ha 40-60% oT 006IIel MJI0-
maau yrogesa. OcTapiIviecs 3apocjy JOJDKHBI pacosia-
raThCs IHUPOKMMU TI0JIOCAMH, IJIs1 HepecTa phib B IpU-
OpexXHOI 30He peKOMeHAYeTCsA OCTaBJIeHUe KJIaCTepOB
mupuHON 5 M oT Gepera. Takoll mopsAmoOK obecreynuTt
ONTUMAJIbHBIN TUIPOXUMUYECKUN PEXUM B IIeHTPaJIb-
HOM YacTu 3apocJeii, MOoJIOCkl HETPOHYTOH pacTUTEb-
HOCTH MOTYT CJIYXUTh yOexumamu Ijid OTUI U OJA
HepecTa phI0.

3uMHUiT cO60p TakXke MOXET MO3BOJIUTH CHU3UTh
3KOHOMMYECKUe 3aTparthl, Korga mpubpexHas akBaTo-
pus 3amep3aer (lital et al., 2012; Kobbing et al., 2013).
Hapgo yuutbiBaTh, YTO 3UMON B MpUOpPEXHON 30HE
Kypuickoro 3aiuBa MOXHO cOOHpaTh TOJIBKO TPOCT-
HUK, TOTJ]a KaK HaJBoAHasA GroMacca Jpyrux MacCOBBIX
BUJIOB, HAIlpUMep KaMBbIIIa 03epPHOT0, K 3TOMY IIepUoAy
[o/IBepraeTcsl pasJIOKeHUIo, YTO, B YaCTHOCTH, IOKa-
3anu HabJlofeHNs Ha MOJEeJIPHOM ydacTKe 5 Maprta
2023 r. 3apocsyu TPOCTHHKA XOPOLIO NePeHOCAT 3UM-
HIOI0 O0Ope3Ky 3a CYET Pa3BUTON CUCTEMBI IIOJ3eMHBIX
KOpHeBHUII. JTO AaXe MOXeT YBeJUYUTh Ha3eMHYI0
61oMaccy TPOCTHHKA B MOCJIEAYIOUINII BereTallMOHHBIN
nepuoy (Kobbing et al., 2013). C60p B 3UMHUI IEPUOS
UcnoJb3yeTcsi B OOJBIIMHCTBE palioHOB BanTuiickoro
MOps, YTO CBOAUT K MHUHUMYMY KOHGJIUKT C OXpa-
HON HPUPOXB, a TaKXe I03BOJIAET IOJIYYUTh XOPO-
IIee ChIpbe AJ1 TPAJULHOHHBEIX BHUIOB HCIIOJIb30BAHNA
TPOCTHUKA, TaKUX KaK CTPOMUTEJIbHBIN MaTepuasl WU
s ororienus (lital et al., 2012; Kobbing et al., 2013).
Jia oTux uenel NoJONJET eCTeCTBEHHO BBICYIIEHHBIN
TPOCTHUK, 3arOTOBJIEHHBIN 3UMOI B MIPHUOPEXHON 30He
Kypuickoro 3aiuBa.

3.5. dkocucremHoe 3HaYeHue
HCNOAb3O0BaHUA NPUOPEIXKHO-BOAHOM
PaCTUTEAbHOCTH

Hcropuuecky, BOJHO-OOJIOTHBIE YroAbsl BJIOJIb
Bantuiickoro Mopsi ObBUIM OYeHb HEOOHOPOAHBIMHU C
IIMPOKUM CIIEKTPOM BHIOB. BropaszHooGpasue Takxe
MO/IIep’KUBAJIOCh TPAOUIIMOHHBIM  HCIIOJIb30BAaHUEM
NpUOpEXHBIX BOAHO-OOJIOTHBIX YroAuil (BBIAC CKOTA,
BHIKAIIMBaHUeE U1 3ar0OTOBKU ceHa U ¢6op IJIA CTpoU-
TeJIbCTBA). B coBpeMeHHBIN Nepuoj| u3-3a 3HAYUTETIh-
HOTO COKpallleHUs] 3TUX BUMIOB JIeATEeJBHOCTU 10 3KO-
HOMUYECKUM NpUYMHAM WM U3-3a IPUPOJ00XPAHHBIX
MeponpUATUI HabJIIo1aeTcs paclpocTpaHeHUe TPOCT-
HUKa OOBIKHOBEHHOT0, KOTOPBIIT 3aMeHUJI APyTHe BUIBI
BO MHOTUX BOJHO-60JIOTHBEIX yroapsax (Karstens et al.,
2019; Kobbing et al., 2013). Biaroapsi BRICOKOM KOH-
KYPEeHTHOH CIIOCOOHOCTUA TPOCTHUK MOXeT 00pa30BBI-
BaTh IOYTH MOHOKYJIBTYPY C HEOOJIBIINM KOJINYeCTBOM
COITyTCTBYIOUIIMX BUJOB U T€M CaMBIM OI'DAaHNYMBAET
Pa3HOTUIIHOCTh MeCTOOOUTaHUM, CHHXasd OHopasHo-
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obpasue NTUIl ¥ MJIEKONUTAIONINX. B HEKOTOPBIX paii-
oHax nobepexbs Banruiickoro mops c60p TpPOCTHUKA
IpUMeHseTCs B KadecTBe IIPHUPOJOOXPAHHON MepHl,
HanpuMep, Ui CO3IaHUA Pa3HOTUITHBIX YCJIOBUI 00U-
TaHUA [UIA HaseMHo-THesxsAmuxcs nrur (Kobbing et
al., 2013)

3apactanue OeperoB Kypuickoro 3anuBa u
yCTbeB, BIQIA0MUX B Hero pek (HemoHuH, MaTpocoBka
U Ap.) NpubpexXHO-BOOHOU PacTUTENIBHOCTBIO (TpPOCT-
HUK OOBIKHOBEHHBIH, KAMBIII O3€pHBIN U Jp.) IPUBOIUT
K HapylIeHUI0 IyTell HepecTOBBIX MUrpanuil U cokpa-
MIeHUI0 HepecTWINI] pe6. YajieHue B YCThSIX PeK U
B MpUOpEeXHOI YacTH 3aJiuBa 3apocJiell TPOCTHUKa U
KaMBIIIa ABJIAeTCA BaXHOU COCTaBJIAIOIIEH phI00X035H-
CTBEHHOI MeJIMOpalny, HapAgy C paculCTKON YCTheB
Y pyceJi OT 3aWJIMBaHUs U HAHOCOB I1ecKa U IPyHTa.

B npubpexHoii 30He KypIickoro 3ajiuBa UCIOJIb-
30BaHUe MPUOPEXHO-BOAHON PACTUTEJIBHOCTU, KpOMe
SKOHOMMYECKUX 33/lad, MOXeT MMeThb BaXXHOoe 3Hadue-
HUS U pellleHUs] aKTyasIbHBIX NpobJieM yJIydlleHuA
6U0JIOrMYeCKOT0 pa3HO0Opa3us MpUOPEXHBIX PAHIOHOB,
yBeJIMUeHUs PHIOHBIX 3amacoB. HeraTuBHOe Bo3fdei-
cTBue cbopa MpUOpPexXHO-BOJAHON pPAaCTUTEIBbHOCTU Ha
nxtuodayHy, OTHUI] U OPYTUX XKUBOTHBIX MOXET OBITh
CBeZIEHO K MUHHUMYMY, €CJIM IPOBOAUTE €ro B 3UMHUI
nepuo. B yacTHocTH, pabOTHI 110 PHIOOX03ANCTBEHHON
MeJIMOpalyy CTPOro OrpaHUYeHHl B IEPUO]] HEpecTa.

4. 3aKknloueHue

Kypuickuit 3anmMB — KpynHeHmass JaryHa
BanTuiickoro mopsa. OOHIMpHOE MeJIKOBOAbE, IIPeCcHO-
BOJHOCTb, BBICOKOE COJiepxkaHue OHMOTeHHBIX BellecTB
co371al0T 6J1aronpUATHBIE YCJIOBUA AJIA PasBUTUA NPU-
Ope’XHO-BOOHOI pacTUTeSIbHOCTU. MaccoBBIMU SABJIA-
I0TCA CpPaBHUTEJbHO HeOOJIbIIOe YHCJIO BHUIOB, YTO
XapakTepHO M1 3BTPOMHBIX IIPeCHOBOAHBIX BOJOe-
MoB. B npubpexHoii 30He Kyplickoro 3anusa JOMUHU-
PyeT TPOCTHUK OOBIKHOBEHHBIH (Phragmites australis),
KOTOpHII OOBIYHO OOpa3syeT TPOCTHUKOBBIE 3apOCIiy,
co3naBasg 6uomaccy Beime 1000 r/m? B mepuoj Mak-
CHMMaJIbHOTO pa3BUTUA. B cocTaBe nmpubpeXKHO-BOOHOM
pacTUTENIBHOCTHA BBICOKYI0O OHoMacCcy Takxke HMeHT
KaMBbIIl O3€pHBIM, pPOro3 Y3KOJIMCTHBIH, €XeroJoB-
HUK IPAMOH, BO3QYyILIHO-CyXas O6uomacca KOTOPBIX Ha
OTAeJIbHBIX y4yacTKax JIeTOM MoOXeT ObITh Bbile 400-
1000 r/m?2. HauboJipias 6roMacca npubpexHO-BOTHOM
pacTtuTesbHOCTU GOpMUpPYeETCs B KOHIIe jieTa — HavyaJsie
oceHU (aBrycT-ceHTAOpb) U MOXeT ObITh MCII0JIb30BaHa
B KauecTBe KOpMa JJIf CeJIbCKOXO03ANCTBEHHBIX KUBOT-
HBIX, [JI1 IPOM3BOACTBA yAOOpeHUH MJIM KOMIIOCTa, a
Takxe Ouoraza. Hcmosib3oBaHue NpubpPexHO-BOOHON
pacTUTENIBHOCTA MAOJDKHO OBITh cOaJlaHCUpPOBAaHO C
IIPUPOJOOXPAHHBIMU MepOIpUATUAMU B OeperoBoi
3oHe Kypuickoro sammuBa. HeraTuBHoe BO3felicTBHe
Ha THe3[J0OBaHMe NTHI], HepecT pbl0 MOXeT OBITH CBe-
JIeHO K MHUHHUMYMY, eCJId IIPOBOAUTH cOOp B 3MMHUU
nepuof. Ilocie okoHuaHWUA Nepuoda Bereranuu OHO-
Macca CyXuxX HaJ3eMHBIX I100eroB TPOCTHMKA CHUXa-
eTcs He3HauuTeJIbHO, I03BOJIAS cOOHMpaTh U MCIOJIb-
30BaTh MX KakK II0JIE3HBII BO30OHOBJIAEMBIN pecypca
(cTpouTenpHBIN MaTepuaj, TOIIMBO U Ap.). Kpeimmy,
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MOKPBITBIE TPOCTHUKOM, OTHOCATCA K JaBHeil Tpagu-
UM B pervoHe banTuiickoro Mopsi, B TOM YHCJIe Ha
TeppuTOopUU Boluefueil B cocTaB KaauHUHrpaAcKoi
o6iactu. BoccraHOB/ieHUME TPaAULMOHHOIO WCIIOJIb-
30BaHUA TPOCTHUKA AJIs1 KPOBJIM JOMOB, a TaKXe MpU-
MeHeHVe HOBBIX TEXHOJIOTHIl MPOM3BOJCTBA 3KOJIOTH-
YeCKOT0 M30JIALMOHHOIO U CTPOUTEJIBHOTO MaTepuasa
MOTYT CIHOCOGCTBOBATh AOHOJIHUTEIBHOMY JOXOAY, a
MOTEHIUAJIbHbII 3KCIOPT MO3BOJIUT PACIIMPUTH PEru-
oHaJibHBIE cBsA3U. COOJTI0JeHNe TTPaBUJIBHOU METOAUKU
cbopa MO3BOJIAET COXPAaHUTh KMCXOAHble OHOTOIBL. B
mpuGpexHOi 30He KypIickoro 3ajvBa HCIOJIb30BaHUE
MPUOGPEXHO-BOJHOM PaCTUTENBHOCTH, KPOME 3KOHO-
MUYECKUX 33/1ay, MOXET UMETh BaXHOE 3HAYEHU [JIA
pelleHNs aKTyaJIbHBIX MPOGJIEM yIydlleHHs GHOJIOTH-
YeCKOTr0o pasHoo6pasusa NMPUOPEXHBIX PalioHOB, YBEJIH-
YeHUsl PBIOHBIX 3al1acoB.
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