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Abstract. Aeshna viridis, a species of dragonfly of the family Aeshnidae, is listed in Appendix Il
of the Bern Convention as well as Annex IV of the Habitats Directive. The decline in the range
and abundance of A. viridis is associated with a strong dependence of this species
on the presence of Stratiotes aloides in the water body and results from a decrease
in the number of suitable habitats. So far, attempts to develop a monitoring methodology for
this species have been made in several European countries, including Sweden, Denmark and
the Netherlands. This article presents a proposal for a monitoring methodology based on
the evaluation of indicators of population condition in the form of exuviae density and number
of adults, and indicators of habitat condition: the area of the water body covered by S. aloides,
the presence of dense and undivided patches of S. aloides, succession in the water body and
anthropopressure. The concept of population condition assessment methodology is based on
observation of adult specimens and collecting exuviae, avoiding larvae sampling, which is
invasive and associated with technical difficulties. The concept of the habitat condition
assessment methodology, in turn, is based on strong association between A. viridis and
S. aloides. It is proposed to monitoring A. viridis population on a minimum of several research
areas within the country, on a two-year cycle. The presented proposal of the monitoring
methodology requires pilot studies to be carried out within the A. viridis localities in order
to determine the validity of assumptions made in the monitoring methodology.
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INTRODUCTION

Aeshna viridis (Eversmann, 1836) is a species of dragonfly in the family Aeshnidae.
It occurs from Siberia to the Netherlands (Dijkstra and Lewington 2014). A. viridis is listed
in the Convention on the Conservation of European Wildlife and Natural Habitats (Annex 1),
as well as the Fauna-Flora-Habitats Directive (Annex V). It is considered near threatened
on the red list of European dragonflies (Kalkman et al. 2010). Representatives of this species
can be found in lakes, shallow ponds with muddy bottoms, oxbow lakes, slowly flowing
waters (Wendzonka 2005) and ditches in wet grasslands (de Jong 1999; Gerard 2006;
Kastner et al. 2011; Kastner et al. 2018).
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The occurrence of Aeshna viridis is limited by its strong association with Stratiotes aloides
(Linnaeus, 1753) (Peters 1987). Females of A. viridis lay their eggs on leaves of S. aloides
and larvae live among leaves after hatching. The leaves provide larvae with protection
against predation by fish or larvae of other dragonflies (Rantala et al. 2004; Suutari et al. 2004),
as well as against cannibalism (Suhonen et al. 2013), while in the time before the metamorphosis,
larvae emerge from the water and moult there too (Wendzonka 2005). In addition to protection
against predation, S. aloides provides larvae with the right conditions for hibernation
(Minchberg 1956; Mauersberger et al. 2005; Kastner et al. 2018) and optimal growth
conditions due to the right temperature (Mauersberger et al. 2005; Kastner et al. 2018).
It should be added that organisms living in the vicinity of this plant can also be a rich source
of food (Tarkowska-Kukuryk 2006; Suutari et al. 2009). Females also rarely lay eggs on other
water plants, for example Typha spp. or Sparganium spp. (Rantalainen and Kanervo 1928;
Askew 1988; Rantala et al. 2004).

Aeshna viridis occurs mainly in the water bodies, in which Stratiotes aloides take the form
of dense patches and cover an area of at least several m? (Wendzonka 2005). Larvae
of Aeshna viridis were found almost exclusively among the rosettes of this plant (Rantala
et al. 2004), although studies in Sweden have shown that at least in this country the association
between A. viridis and S. aloides is weaker and larvae were also found among other plants
(Andersen et al. 2016). The minimum surface area of this plant enabling A. viridis to survive
is 5 m? (Glitz et al. 1989; Kastner et al. 2018) or 8—-10 m? (Mauersberger et al. 2005), while
the optimal area is at least 50 m? (Mauersberger et al. 2005; Kastner et al. 2018). Studies
by Kastner et al. (2018) showed that the probability of the A. viridis occurring in the ditch
is 90% when S. aloides covers an area of at least 46.2 m? when the only predicted variable
in a model was coverage of emerged S. aloides stands, and an area of at least 8.4 m2?, when
the variable of the width of the ditches was also used in the model.

The optimal density of Stratiotes aloides in a water body for A. viridis is about 20 plants
per m? (de Jong 1999). Density of A. viridis larvae increases with the increase of the area
covered by S. aloides, which may result from higher survivability of larvae. They can avoid
natural enemies more effectively under such conditions. The abundance and persistence
of A. viridis population depends not only on the total area covered by S. aloides within the
water body but also on the area of dense and undivided patches of this plant. The presence
of a large and dense patches is more beneficial for the population of A. viridis than a larger
number of smaller patches of the same total area (Suhonen et al. 2013). In inhabited ditches,
females may also lay eggs in smaller patches if they are spatially connected to larger ones
(Fliedner 1996; Kastner et al. 2011; Kastner et al. 2018).

A limiting effect of the water maintenance, sediment thickness and water temperature
in March and August on the number of A. viridis exuviae in the area of ditches was observed.
In the silt phase, which is the part of the ditch succession, S. aloides is gradually replaced
by reeds; in such sites, females do not lay eggs (Kastner et al. 2018).

The decline in the range and abundance of A. viridis is associated with a strong
dependence of this species on the presence of Stratiotes aloides in the water body and results
from a decrease in the number of suitable habitats. (Rassi et al. 2001). According to Kastner
et al. (2018), the protection of the A. viridis population is closely related to the preservation
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of S. aloides stands. There are five main threats to this plant. The first one is intensive water
maintenance involving the destruction of water vegetation. Inappropriate water maintenance,
accompanied by silting, may also present a risk. Other threats include changes in water
chemistry and eutrophication, as well as drying of water bodies. The activity of animals
is also important, including nutria, muskrats, waterfowl and cattle (Roelofs 1991; Smolders
et al. 2003; Mauersberger et al. 2005; Klugkist et al. 2015; Kastner et al. 2016; Kastner
et al. 2018). Eutrophication involving the accumulation of organic matter and overgrowth
by other aquatic plants seems to pose a significant risk to S. aloides (Andersen et al. 2016).

Human activity also has a significant impact on the population of A. viridis. For example,
the ditch cleaning, often involving the removal of S. aloides, as well as eggs and larvae
of dragonflies, should undoubtedly be considered a risk (Brunken et al. 2012; Kastner
et al. 2018). Due to the fact that A. viridis often occur in river valleys, the transformation
of these areas or rivers regulation may result in the destruction of potential habitats
of this species (Bernard et al. 2009; Buczyhski et al. 2015). S. aloides in water bodies may
also be destroyed by anglers (Borkowski 1999).

So far, attempts to develop a monitoring methodology for this species have been made
in several European countries. The methodology developed in Sweden is based primarily
on netting for larvae in water bodies overgrown with Stratiotes aloides. The research carried
out using this method has allowed the discovery of new localities of Aeshna viridis and
the method itself has been considered appropriate for monitoring this species in that country.
The main advantage of this method is the possibility to netting for larvae regardless
of the weather and season, as opposed to observing adult specimens. The disadvantages
of this method in turn are that it is time consuming, more equipment and materials
are needed, and that species identification is more difficult for larvae than for adults. Due
to the need to collect and conserve larvae in some cases, for example as evidence
of the discovery of a new locality outside its distribution range, this method can also
be considered invasive (Karlsson 2018). A. viridis was also monitored in Sweden using
a methodology based on both netting for larvae and adults observation. (Sahlén 2006;
Andersen et al. 2016). According to Andersen et al. (2016), it is necessary to develop more
straightforward methods of monitoring this species, since the species identification requires
specialist knowledge of the colour pattern variation of larvae in the family Aeshnidae and
adults can only be observed on sunny days. Additionally, such fieldwork is time consuming.

In Denmark, a methodology based on observation of adults and collection of exuviae was
developed. In the case of the search within the ditches, transects of 1 kilometre length are
established, with 500 meters to go along one of the ditches and the same distance back
along the other. In the case of other standing waters, observations should be made around
the water body in selected sections. The observations shall be conducted from mid-July
to the first half of August, on warm and sunny days between noon and 4 pm. (Sggaard et al. 2011).

It is worth noting that in the Netherlands, attempts to determine the presence of Aeshna
viridis based on the analysis of water samples for the detection of dragonfly DNA have been
successful (Herder et al. 2013).

The aim of this work is to propose a monitoring methodology for Aeshna viridis, including
both population condition and habitat condition assessment.
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MATERIAL AND METHODS

The Aeshna viridis monitoring methodology has been developed primarily on the basis
of scientific publications on the biology of this species, especially its habitat preferences.
The general scheme of the methodology and the form of its presentation have been taken
from Polish handbooks on monitoring of other dragonfly species, Leucorrhinia pectoralis
Charpentier, 1825 and Coenagrion ornatum Sélys, 1850 (Bernard 2012; Bernard and
Michalczuk 2012). Tables presented in the paper were prepared on the basis of tables
developed by Bernard (2012). It should be noted that the methodology described below
is not based on the author's experience, is only a proposal and needs to be verified by field
testing. Ranges of values presented in tables of indicators' valorisation were prepared on the
basis of data provided by the following authors: Gerard (2006), Bernard (2012), Buczynski
(2012), Frank (2014), and Kastner et al. (2018).

RESULTS AND DISCUSSION

The methodology developed for monitoring Aeshna viridis is based, among other things,
on the collection of exuviae from water bodies overgrown by Stratiotes aloides and the
counting of adults. The former is relatively simple and does not require any specialist
knowledge, as the determination of the species for exuviae can be carried out using
identification keys. Further advantages include the possibility of collecting exuviae also
during unfavourable weather conditions, non-invasiveness and the fact that finding exuviae
of the species is a proof of its successful reproduction in the water body. The identification
of adults in the field is relatively simple compared to e.g., the identification of larvae (Karlsson
2018). According to Raebel et al. (2010), surveys based only on adult observation are
associated with an overestimation of the number of species reproducing successfully and
only a collection of exuviae should be used for biomonitoring. Bried et al. (2012), on the other
hand, concluded from their research that “(...) exuvial surveys may lead to strong negative
bias in richness estimation”, so they predict that sampling the different stages of the dragonfly's
life history provide the most reliable assessment.

For the purposes of Aeshna viridis monitoring methodology, conservation status indicators
of this species have been developed, divided into population condition indicators and habitat
condition indicators. The adopted indicators of the A. viridis population condition are
presented in Table 1.

Table 1. Indicators of A. viridis population condition

Indicator Measurement unit Method of measurement/ definition

average number of collected exuviae per

. . H 2
Exuviae density number of exuviae/ 10 m 10 m? of water body area

Number of adults number of adults/ 100 m number of adults observed per 100 m transect
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The method of valorisation of population condition indicators is presented in Table 2.

Table 2. Valorisation of A. viridis population condition indicators

Indicator/ assessment FV Ul U2
. . 2,5-6.6 (high) N
Exuviae density > 6.6 (very high) 0.4-2.4 (moderate) < 0.4 (low)
Number of adults = 10 (high) 3-9 (moderate) 0-2 (low)

FV — favorable, U1 — unfavorable/inadequate, U2 — unfavorable/ bad.

For each evaluation of the indicator a certain humber of points should be awarded:
for FV — 2 points, for U1 — 1 point, for U2 — 0 points. The total assessment for the condition
of the population is as follows: 3—4 points = FV, 2 points = U1, 1 point = U2.

The adopted habitat condition indicators are presented in Table 3.

Table 3. Indicators of A. viridis habitat condition

Indicator Measurement unit Method of measurement/ definition

Area of the water body covered by determination of the approximate area covered by

5 : i
Stratiotes aloides m 1S n?ZIOIdeS rosettes in a water body, to the nearest
Presence of dense and undivided descriptive three-stage scale adopted for the monitoring of this
Stratiotes aloides patches indicator species
Co descriptive three-stage scale adopted for the monitoring of this
Succession in a water body indicator species
Anth descriptive three-stage scale adopted for the monitoring of this
nthropopressure indicator species

The method of valorisation of habitat condition indicators is presented in Table 4.

Table 4. Valorisation of habitat condition indicators

Indicator/ assessment FV Ul u2
The area of the water body covered by
Stratiotes aloides >40 m* 840 m* <8m
Presence of dense and undivided ) . ) ) )
Stratiotes aloides patches optimal habitat acceptable habitat marginal habitat
Succession in a water body optimal habitat acceptable habitat marginal habitat
Anthropopressure low moderate high

FV — favorable, U1 — unfavorable/ inadequate, U2 — unfavourable/ bad.

The first population condition indicator presented in Table 4, i.e. "area of the reservoir
covered by S. aloides”, indicates how large the area in the water body is covered by a water
plant absolutely crucial for the presence and survival of A. viridis.

The indicator "presence of dense and undivided Stratiotes aloides patches” indicates
the extent to which a plant overgrown with a water body forms dense, undivided patches with
a relatively large area in contrast to smaller, unconnected patches. A three-stage descriptive
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scale was used here: "optimal habitat” — S. aloides covering the water body forms a single
dense, continuous and undivided patch; "acceptable habitat” — S. aloides forms smaller
patches, but spatially connected with each other; "marginal habitat” — S. aloides is located
in the water body in the form of small, unconnected patches.

The indicator "succession in a water body” is important due to the direct impact of this
process on S. aloides, the decline of which in turn threatens the population of A. viridis.
A three-stage descriptive scale was used here: "optimal habitat” — no overgrowing of the water
body, reduction of the area covered by S. aloides or its replacement by other water plants,
including reeds, is observed; "acceptable habitat” — a slight overgrowing of the water body
is observed; "marginal habitat” - the water body is clearly overgrown, with a reduction
in the area covered by S. aloides; it is replaced by other water plants, mainly reeds. It should
be noted that a reliable assessment can only be made on the second and subsequent visits
to a particular water body.

The "anthropopressure” indicator describes direct and indirect human impact on a water
body. A three-stage scale was used here. A "low” assessment — no activities are carried out
within the habitat to clean water bodies or ditches, to transform the land or to regulate rivers,
or to carry out any other work that may cause the land to dry out or pollute water. The use
of the water body by the anglers is limited to a minimum or is completely absent. "Moderate”
anthropopressure means that the activities carried out within the habitat are not intensive and
have little influence on its condition. No river regulation work is conducted within the habitat
and the land is not transformed in any other way. The use of the water body by the anglers
is not very intensive. "High” anthropopressure means that river regulation work is conducted
within the habitat or the land is being transformed in another way. Water bodies or ditches
are regularly cleaned and/ or work is carried out within them that may cause damage
to water plants or changes in water chemistry and eutrophication. The use of the water body
by anglers can be described as intensive.

The following number of points should be given for assessments of habitat condition
indicators: for FV — 2 points, for Ul — 1 point, for U2 — 0 points. The total assessment for
the habitat condition is as follows: FV = 7-8 points, U1 = 5-6 points, U2 = 1-4 points.

The assessment of the condition of a species should also take into account its conservation
prospects. They should be assessed by an expert. The assessment should take into account
the current condition of the population and habitat of A. viridis as well as the chances
of population and habitat conservation in relation to the observed negative impacts and potential
threats. The “conservation prospects” parameter can be assessed as good or excellent (FV),
unsatisfactory (U1) or bad (U2).

The overall assessment of the conservation status of A. viridis should take into account
the population condition, the condition of the habitat and the conservation prospects. For each
component assessed as “FV” 2 points are awarded, for U1 — 1 point and for U2 — O points.
The overall assessment is as follows: 5-6 points = FV, 3—4, points = U1, 1-2 points = U2.
It should be added that the locality should not be assessed as "FV” if the "number of adults”
or "exuviae density” indicators were evaluated as "U1”.

A.viridis monitoring should be carried out in at least several research areas within
the country.
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Valorisation of indicators of population and habitat condition involves carrying out specific
field work. The assessment of the indicator "exuviae density” requires the collection of exuviae
from S. aloides leaves protruding above water, from an area of about 50 m>. It is worth noting
that although the water bodies which are inhabited by A. viridis are usually relatively shallow,
they often contain a significant amount of hydrated bottom sediments. The depth in such
places can reach even 2 metres (Bernard 2012). It is necessary to recognise the situation
in the water body before starting to collect exuviae. In many cases it is advisable to use
waders and sometimes it is necessary to use a boat. Whenever direct collection is not
possible for various reasons, a long bamboo stick with a piece of thick double-sided adhesive
tape on top should be used — exuviae stick quite easily to the adhesive tape, but they should
be peeled off as soon as possible (Bernard 2012). During the collection of exuviae,
appropriate containers will be needed, for example urine containers. This type of field work
should be carried out on selected dates from mid-July to mid-August (Sggaard et al. 2011).
If the number of exuviae collected is low, the collecting should be repeated a few days later.
It is worth adding that although theoretically the collecting of exuviae can also be done during
unfavourable weather conditions, it is definitely worth doing it in good weather. Exuviae
may be washed off by rain or blown off in winds (Raebel et al. 2010). The determination
of the species for exuviae can be carried out using identification keys.

Adults should be observed on sunny, warm days in the afternoon (Segaard et al. 2011),
although A. viridis can be active at dawn too and this activity also includes reproductive
behaviour (Borkenstein et al. 2016). Males of this species can be observed during flights
over S. aloides patches, while the females come to the water body only to lay eggs
(Sternberg 2000; Bernard et al. 2009; Dijkstra and Lewington 2014; Kalkman et al. 2015;
Pawlak 2019). The observer counts the adults, walking along the transect and stopping every
few meters. The length of the transect should be about 100 m. To observe flying males
it is necessary to use binoculars. The observer should also look for females ovipositing
in S. aloides leaves. Counting of flying males must be carried out carefully so as not to duplicate
specimens. Adults in tandem or copulation should also be taken into account. Each count
within a transect should be carried out twice, with the higher number of specimens observed
being considered as a result. Observations of adults shall be carried out as part of one or two
inspections on selected dates from mid-July to mid-August (Segaard et al. 2011). A second
control is needed when very few individuals were observed during the first one, as this may
have been the result of a coincidence. The highest number of individuals observed
is considered as the result. The observer should determine the geographical coordinates
of the locality using a satellite navigation device.

The habitat of the species should be described in as many details as possible. It is
important to obtain information on the type of water body, its surface, water depth and
physico-chemical properties of water. The presence of other protected or valuable species
should also be recorded. All this information should be recorded on the observation sheets.
It is also important to make photographic documentation of the habitat.

Determining the indicator "surface of the water body covered by S. aloides” requires
measurements of the two sides of S. aloides patch using a measuring tape. The help of another
person is often needed. 50 m surveyors tape measure is long enough. S aloides overwinters
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on the water body bottom and emerges in spring (Smolders et al. 2003; Strzatek
and Koperski 2009) so attempts to measure the area covered by the plant should be made
in late spring or summer.

The determination of the indicator "presence of dense and undivided Stratiotes aloides
patches” consists in looking at the reservoir from several observation points and assessing
whether S. aloides forms one dense patch or is divided into several smaller patches.
The observer should also assess whether the patches are spatially connected to each other.

The determination of the indicator "succession in a water body” consists in the assessment
of the degree of overgrowing of water body, reduction of the area of S. aloides patches
and its replacement by other water plants. It is necessary to take photographs which will
serve to compare the situation in previous and subsequent years.

The assessment of the "anthropopressure” indicator is made on the basis of direct
observation of all works carried out within the habitat or the use of the water body by anglers.
It is also worth making an attempt to obtain information from the reservoir manager, as well
as from local residents or other available sources.

It is proposed to monitoring A. viridis population and habitat on a two-year cycle. This can
be justified by the possibility of relatively rapid changes related to succession or drying
out of shallow water bodies, which are usually inhabited by A. viridis.

Table 5 shows an example of a completed species observation sheet.

Table 5. Example of completed species observation sheet

species code according to the European Union's Habitats Directive,

Species code and its name English and Latin name, name of author according to current nomenclature
1048 Green Hawker Aeshna viridis Eversmann, 1836
Locality name name of the monitored locality
Protected areas in which the site Natura 2000, national and landscape parks, nature reserves, and others
is located none
. . enter geographical coordinates (GPS)
Geographical coordinates N 52°12'32.4" E 21°35'00.1"

specify the altitude above sea level of the site
112 m above sea level

specify the area of the site (ha/a/m?
Area of the site 0?41 R/’:\ ( )

Altitude above sea level

provide a description allowing identification in the field
The water body is located about 50 m north of the Dworski Park
in Pogorzel, Minsk Poviat. In Pogorzel turn into Parkowa Street;
the reservoir is located a few meters from the road...

habitat description

Retention reservoir built 20 years ago. A small park in close proximity.

The water body has an elongated shape, its area is about 0.075 ha.
Description of the species' habitat Moderately eutrophic water body. Slow succession is observed. Clear
in the locality water. A large part of the water body is covered by S. aloides. Other

water plants: Typha latifolia, Carex sp.

Counting of adults on 27 July and 12 August on 100 m transect.

Exuviae collecting on 27 July from an area of about 50 m?

Position description

Information on the species in the synthetic information on the occurrence of the species in the locality
locality Species found at the site in 2014, with a low abundance

. dates of all observations
Observation dates 25.07.2020, 2.08.2020, 10.08.2020
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Table 6 shows an example of how to fill in a “Conservation status of the species” sheet.

Table 6. Conservation status of the species

Parameter/ indicators

Indicator value and commentary

Assessment

Population

Exuviae density

indicator value: 2.8/10 m?
description: sample (14 exuviae) of Stratiotes aloides leaves,
collected from 50 m? on 27 July

FVv

Number of adults

indicator value: 10/100 m
description: Specimens were counted in a 100 m transect. The result
of the inspection on 12 August The number of specimens was high

FVv

FV

Habitat

The area of the water
body covered by
Stratiotes aloides

indicator value: 41 m?
description: the area was measured on 27 July

FVv

Presence of dense and
undivided Stratiotes
aloides patches

indicator value: determination of the nature of S aloides patches on
a three-stage scale: optimal habitat

description/ a rationale for the assessment: Stratiotes aloides forms
one continuous, dense patch within the water body

FVv

Succession in a water
body

indicator value: determination of water body succession on a three-
stage scale: optimal habitat

description/ a rationale for the assessment: no replacement of
Stratiotes aloides by other water plants or overgrowing of the water
body is observed

FVv

Anthropopressure

indicator value: determination of anthropopressure on a three-stage
scale: low
description/ a rationale for the assessment: no works that may affect
the habitat are carried out. Currently the area is not being
transformed by human. Recreational fishing activities have been
forbidden

FV

FV

Conservation prospects

brief forecast of the population and habitat condition of the species
on the site over the next 10 to 15 years: The conservation status of
the Aeshna viridis population and habitat within the surveyed water
body may change slightly within 10-15 years. Succession in the
water body seems to be very slow, but it cannot be excluded that
that process will accelerate. At present, however, the population of
the A. viridis at this site does not seem to be at risk

Ul

Overall assessment

FV

Table 7 shows an example of how to fill in a sheet for any additional information, which

is also very valuable.

Table 7. Other information

Other valuable species

other observed animal and plant species listed in the Habitats and Birds
Directives, endangered and rare species, protected species (indicate the

abundance on the scale: abundant, medium, rare)

Leucorrhinia pectoralis is listed in the Convention on the Conservation of European
Wildlife and Natural Habitats (Annex Il), as well as the Fauna-Flora-Habitats

Directive (Annex IV). The species is rare here

Alien and invasive species

alien and invasive species observed
No alien or invasive species were observed

Protective measures currently

being taken

e.g. strict protection, mowing, grazing and other
No protective measures have been taken so far

Methodological notes

information relevant to further monitoring planning (the way the work is carried
out; indicators that should be used in monitoring, regionally optimal research

time, etc.)

Due to the nature of the water body, exuviae can be collected almost
exclusively from the shore or at a very short distance from it.The optimal date

for exuviae collecting is between 15 and 25 July

Other remarks/other observations

None

all information relevant for the interpretation of results, e.g. weather anomalies
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CONCLUSIONS

The presented methodology is relatively simple, as it does not include netting for larvae,
which may involve both technical problems and the need to have specialist knowledge
of the colour pattern variation of larvae in the family Aeshnidae. Presented methods are
non-invasive. The assessment of the status of a habitat can be considered relatively simple
due to the extremely pronounced habitat preferences of Aeshna viridis. However, a fieldwork
may be difficult due to the nature of water bodies that inhabit the species. It is worth adding
that due to the fact that A. viridis is the only European dragonfly species fully dependent
on the presence of single macrophyte species (Askew 1988; Suhonen et al. 2013), it is impossible
to adapt the methodology presented in this paper to other European dragonflies.

In conclusion, the methodology presented needs to be tested in the field in order to verify
the validity of its assumptions.
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PROPOZYCJA METODYKI MONITORINGU ZAGNICY ZIELONEJ Aeshna viridis
Eversmann, 1836 (Odonata: Aeshnidae)

Streszczenie. Zagnica zielona (Aeshna viridis) jest gatunkiem wazki z rodziny zagnicowatych
(Aeshnidae), uwzglednionym w zatgczniku Il Konwencji bernenskiej, a takze zatgczniku IV
Dyrektywy siedliskowej. Ograniczenie zasiegu wystepowania i liczebnosci zagnicy wigze sie
z silng zalezno$cig tego gatunku od osoki aloesowatej (Stratiotes aloides) i wynika ze spadku
liczby odpowiednich siedlisk. Dotychczas préby opracowania metodyki monitoringu tego
gatunku podejmowano w kilku europejskich krajach, miedzy innymi w Szwecji, Danii oraz
Holandii. W niniejszym artykule przedstawiono propozycje metodyki monitoringu opartego na
ocenie wskaznikow stanu populacji w postaci zageszczenia wylinek oraz liczby osobnikéw
dorostych oraz wskaznikdéw stanu siedliska: powierzchni zbiornika pokrytej przez osoke
aloesowata, obecnosci zwartych fandéw osoki aloesowatej, sukcesji w zbiorniku wodnym oraz



Proposal of the monitoring...

27

antropopresji. Koncepcje metodyki oceny stanu populacji oparto na obserwacji osobnikow
dorostych oraz zbiorze wylinek, unikajgc odtowu larw, miedzy innymi z powodu inwazyjnosci
takiego postepowania oraz koniecznosci posiadania specjalistycznej wiedzy podczas
identyfikacji gatunku. Z kolei koncepcja metodyki oceny stanu siedliska oparta jest na silnym
zwigzku zagnicy zielonej z osokg aloesowatg. Proponuje si¢ prowadzenie monitoringu zagnicy
zielonej na minimum kilkunastu obszarach badawczych w obrebie kraju, w cyklu dwuletnim.
Przedstawiona propozycja metodyki monitoringu wymaga przeprowadzenia badan pilotowych
w obrebie stanowisk zagnicy zielonej w celu oceny stusznosci postawionych zatozenh
w metodyce prowadzenia monitoringu tego gatunku.

Stowa kluczowe: zagnica zielona, Aeshna viridis, monitoring.






