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species and their habitats is identification of important plant areas
(IPAs). The aim of this study is to analyze the available knowledge,
procedural framework and actual data on the Saratov Region’s rare
plant species and their habitats which can provide the basis for iden-
tification of important plant areas at the regional level. The study ex-
amines the prerequisites and opportunities of identification of IPAs
in the Saratov Region to maintain efficient monitoring of rare species
and plant communities and evaluate botanical significance and repre-
sentative value of the existing and contemplated specially protected
nature areas. It is argued here that identification of important plant
areas is justified by its efficiency in detection and protection of hab-
itats of valuable and vulnerable plant species. The study examines
the criteria used to identify IPAs at the international level. It also ana-
lyzes such adjustments to the criteria which proved most efficient at
the regional level in Russia. The research offers a list of the flowering
plants recommended for listing in the Saratov Region Red Data Book
3 Edition which are most significant for identification of the regional
IPAs. The article reviews the principal activities designed to establish
the information basis for identification of important plant areas in the
Saratov Region, as well as specific procedures and recommendations
on arranging an information system on a number of territories under
the IPA criteria.

Keywords: important plant areas, biodiversity, protected species,
endemic species, nature conservation, habitats, Saratov Region.

Conserving biodiversity in general and plant diversity in particular is
nowadays an important area of concern. The species listed in the Red
Data Book, especially the endemic ones, require particular attention.
One of the possible ways of conservation of such species is identifica-
tion of important plant areas (IPAs). IPAs are identified by experts in
compliance with unified criteria [1]. IPAs are intended to be areas of
great botanical importance for threatened species, habitats and plant
diversity in general, that can be identified, protected and managed as
sites. The WWEF/IUCN Centres of Plant Diversity project (1994) identi-
fied large regions of botanical importance. However, the IPA program
is intended to build on this approach to identify areas that are appro-
priate for a site-based approach to conservation.
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The success of the Important Bird Areas project in-
spired botanists to begin a similar project and in
1995 the urgent need to identify Europe’s most im-
portant plant sites was proposed at the first Planta
Europa Conference in Hyeres, France. In the follow-
ing years, after extensive consultation and several
pilot studies, European botanists reached consensus
about the criteria used to identify important plant
areas, and the first IPA Guidelines were published
in time for the 37 Planta Europa Conference in the
Czech Republic in 2001 [2,3]. The first phase of the
programme is to identify the sites of Europe’s most
important plants areas, and the second phase is
to ensure that they receive proper protection and
management. The IPA project will also develop pro-
grammes and protocols for monitoring IPAs [4,5].

These areas can demonstrate an exceptional diver-
sity of species and contain habitats of endangered,
vulnerable, rare or endemic plants. IPAs are not as-
signed the specially protected nature area status. An
area’s system of IPAs serves mostly as a source of
information required for phytodiversity assessment,
efficient monitoring of species and plant communi-
ties, as well as evaluation of the botanical and rep-
resentative value of the existing and contemplated
specially protected nature areas.

The following criteria has been adopted for IPA
identification [4,6]:

Criterion A: Threatened Species

IPAs are intended to identify and conserve popula-
tions of the most threatened plant species in Europe
and the world (IUCN Red List of Threatened).

Criterion A: Categories
There are 4 categories of Criterion A.

m A(i) Globally threatened plants
m A(ii) European threatened plants

m A(iii) Threatened endemics not covered by the ac-
cepted sources for A(i) or A(ii)

m A(iv) Threatened near endemic/limited range spe-
cies not covered by the accepted sources A(i) or A(ii).

Criterion B: Richness
IPAs are intended to identify and conserve areas of
exceptional botanical richness. Existing European

legislation targets a limited range of threatened
species and habitats with no direct provision for
conserving areas of outstanding botanical richness,
important for the biodiversity of plants and other
organisms.

Criterion C — Threatened Habitats

IPAs will identify sites of threatened habitat types.
For the IPA Project in Europe, threatened habi-
tats are taken to be those listed on Annex I of the
Habitats Directive and on Resolution 4 of the Bern
Standing Committee 16. A combined list of threat-
ened habitats from both of these documents has
been created for use in the IPA project in Europe,
based on information in the EUNIS habitats sys-
tem [4].

The IPA central database is an on-line data entry
system, and each national partner can download
their country’s data into MS Access from the web-
site. Each user of the database has a login password
and use of the on-line site is governed by a data
sharing agreement, which covers data ownership
issues and confidential information. For each IPA,
data is collected on the area, altitude, boundary,
region where the site is located, general habitats,
land-use, existing protection, threats, site man-
agement, qualifying criteria and details of the site
compiler [3].

Summary fact-sheets on each site are available, and
it is possible to generate detailed statistics and re-
ports from the background Access database. The
IPA database is compatible with the Important Bird
Areas database and was developed with assistance
from BirdLife International. The database holds in-
formation on sites identified through the Important
Plant Areas Programme [7].

Lists of important plant areas have been compiled
for most countries of Central, Eastern and Southern
Europe and the United Kingdom [8-16]. Among the
former USSR countries such work has been per-
formed for Belarus and partially for Ukraine and
Armenia [7]. Separate attempts have been taken in
Kazakhstan [17] and Uzbekistan [18].

The recent years witnessed an increasing interest
towards this issue in Russia. The IPA identification
system is best developed in the Altay and Sayans
area, where the identification procedures have
been adjusted, the criteria updated and intensive
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Figure 1. Some rare plant species of Saratov region:
a — Adonis wolgensis, b — Atraphaxis replicata, ¢ - Iris pumila, d — Ephedra distachya

work is under way [19-21]. A number of regions
extensively implement grid mapping and ana-
lyze archive records, herbarium specimens and
recent publications, as well as make use of the re-
searchers’ own field studies with subsequent IPA
identification and introduction of a separate GIS
issue-related layer within the existing systems.
In the Oryol Region, for instance, such approach
has ensured identification of 50 IPAs [22]. Similar
activities are carried out in Perm Krai [23], the
Murmansk [24] and Samara [25] regions and some
other regions.

A considerable number of publications suggesting
expansion of the specially protected nature area
network were released in the Saratov Region over
recent years [26-29]. Despite the fact that the nature
conservation capacity of some of such territories
exceeds manifold that of the existing nature monu-
ments, these areas for different reason have not yet
been covered by the scope of nature conservation
activities. The possible ways to address this issue
include identification of IPAs intended primarily
to detect and protect the most important areas and
habitats of outstanding and vulnerable plant species.
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There has been laid a sufficient groundwork for
identification of IPAs in the Saratov Region. The
major steps already taken include the following:

1. The activities related to preparation of the
Saratov Region Red Data Book 3™ Edition gave im-
petus to reviewing and updating the lists of algae,
mosses, gymnospermous and flowering plants
in need of protection [30,31]. The categories and
status of the species in need of protection were
rendered compliant with those specified in the
Red Data Book of the Russian Federation [32]. It
was recommended to expand to the range of the
species listed in the upcoming 3 edition of the
Saratov Region Red Data Book to include one more
alga species, 15 bryophyte species, 13 pteridophyte
species and one gymnospermous species. The list
of the flowering plants recommended for protec-
tion was extended by 34 additional species. Five
species are new to the region’s flora (Aeluropus
pungens (Bieb.) K. Koch, Astragalus ceratoides Bieb.,
Petrosimonia brachyphylla (Bunge) Iljin, Senecio
noeanus Rupr. and Teucrium polium L.). The re-
cently gathered collections have confirmed dwell-
ing in the region of six species (Allium coeruleum
Pall., Camphorosma lessingii Litv., Ceratophyllum
tanaiticum Sapjegin, Halocnemum strobilaceum
(Pall.) Bieb., Hymenolobus procumbens (L.) Fourr.
and Silene cretacea Fisch. ex Spreng.). The most
noticeable supplements have been made to the
halophile and aquatic plants’ sections due to the
significant intensification of the related research
in recent years.

2. The increasing researchers’ interest towards
the region’s lichen flora [33-35] has considerably
enriched the knowledge on those lichen species of
the Saratov Region which require protection. As
the IPA identification activities imply aiming at
various groups, the above-mentioned is crucial
in ensuring the comprehensive coverage of the
recommended evaluation criteria.

3. Saratov State University herbarium is the Lower
Volga region’s largest collection of preserved
plant specimens and is listed in the international
Index Herbariorum. Its digital database is being
constantly updated and upgraded to ensure max-
imum speed and convenience of search proce-
dures. All the herbarium tags are digitally stored
and processed [36]. Its collection is constantly re-
plenished with newly gathered specimen, many of

which are provided with the data on the respective
species’ exact location.

4. Other preliminary steps include development of
procedural network, conduction of field research
and compilation of a justified list of the region’s
plant communities in need of protection [37]. An
expert assessment based on 11 criteria enabled
identification of unique, truly rare plant com-
munities, as well as the exemplary communities
which due to their certain composition and struc-
ture peculiarities can be considered conditionally
undisturbed.

5. Anumber of digital databases have been formed
and are maintained, namely Protected Plant Species
of the Saratov Region, Plant Cover Structure of the
Saratov Region Specially Protected Nature Areas
and Saratov Region’s Plant Communities in Need
of Protection [38-39]. These databases are being
generated and populated since year 2011 by the
staff members of Saratov State University Chair
of Plant Biology and Ecology.

6. Significant efforts are dedicated to justify es-
tablishment of new nature monuments in the re-
gion. Only within the recent decade upwards of
20 new nature areas were scrutinized and recom-
mended for protection. For many of them certain
further measures have been taken, such as map-
ping their habitats, collecting data on the ceno-
populations of the protected species thereof and
establishing monitoring over their populations.

The following can be suggested concerning
regional-level application of IPA identification
criteria:

As of Criterion A:

A(i) These are the plants listed in the International
Union for Conservation of Nature’s (IUCN) Red
List under Categories CR, EN, VU by the new IUCN
criteria.

A(ii) When implementing on the regional scale the
lists of species established by the Bern Convention
and the Habitats Directive, definite scepticism
must be exercised and some widely occurring spe-
cies should be excluded from consideration. For
instance, such species under European protec-
tion as Pulsatilla patens (L.) Mill. and Cypripedium

54



NATURE AND ECOLOGY

VOLUME 1| NUMBER 1| APRIL 2020

calceolus L., are also rare in the region, whereas
Jurinea cyanoides (L.) Reichenb., which is listed in
Appendix I to the Bern Convention and Appendix
II to the Habitats Directive, is a common species in
the Saratov Region. With due account taken of the
experience of IPA identification in individual re-
gions of Russia [19] this category can also include
the species listed in the Russia’s Red Data Book
and occurring in the Saratov Region.

A(iii) In Russia they are represented by the en-
demic species listed in the Saratov Region Red
Data Book under Categories 1 and 2 and not in-
cluded in the previous list.

A(iv) This group can include the national-level
subendemic species listed in the regional Red Data
Book and not included in the previous two lists.

The species recommended for listing in the re-
gional Red Data Book under Categories 3,4 and
5 serve the basis for identification of IPAs by
Criteria B (species richness).

The table below lists those flowering plants rec-
ommended for listing in the Saratov Region Red
Data Book 3t Edition which are the most signifi-
cant for identification of the regional IPAs.

Identification of IPAs in the Saratov Region re-
quires first of all systematic arrangement of the
available data on the relevant locations under the
IPA criteria. This justifies maintenance of a sep-
arate database linked to those already in opera-
tion. It is imperative to arrange the information
in conformity to the structure of IPA registration
cards adjusted to the regional specifics in com-
pliance with the issued suggestions. It is neces-
sary to develop a unified classification of habitats
to encompass the entire diversity of the Saratov
Region natural conditions. The most acceptable
way of addressing the issue can be combining
landscape peculiarities with the plant formation
features to the level of formations or association
groups. In particular cases specification of edaph-
ic factors can be required. The latter is especially
important for calciphyte and halophyte species
and their communities. Implementation of the
project requires joint efforts of specialists from
various organizations dealing with research of
plant species and communities and landscapes of
the Saratov Region.

Figure 2. Landscapes of Volga Upland:
a — carbonate soil steppes, b — chalk slopes,
c - forest vegetation
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TABLE.
List of the Russia’s Red Data Book Species and Endemic Species Recommended for Protection in the Saratov Region

Category as per Recommended
the Red Data Book of category within
Russia* the region

Endemistic region

Allium regelianum A. Beck. endemic to the southeastern part of European Russia 2 1
Anthemis trotzkiana Claus endemic to the Volga-Ural region B 1
Artemisia salsoloides Willd. endemic to the sou:Q:tr:rX%Igegl?ggainrlegifll:]ve, Ukraine and the 3 9
Asperula exasperata V. Krecz. ex Klok. endemic to the Volga-Don region = 3
Astragalus stenocerus C.A. Mey endemic to Siberia and the northern part of Middle Asia = 1
Astragalus zingeri Korsh. endemic to the Middle and northern part of Lower Volga region 2 2
Bulbocodium versicolor (Ker-Gawl.) Spreng. = 2 2
Centaurea carbonata Klok. endemic to the Volga-Don interfluve and the Black Sea region = 3
Cephalanthera longifolia (L.) Fritsch = 3 1
Cephalanthera rubra (L.) Rich = 3 1
Cypripedium calceolus L. = 3 1
Eriosynaphe longifolia (Fisch. ex Spreng.) DC. sl i Sr?g:?he;itg?sﬁ?; %fegur?gﬁzin R AT e 2 2
Fritillaria ruthenica Wikstr = 3 2
Gypsophila volgensis A.Krasnova endemic to the Middle and northern part of Lower Volga region = 3
Hedysarum grandiflorum Pall. = 3 3
Hedysarum razoumovianum Fisch. & Helm endemic to the Volga region and western Kazakhstan 3 3
Hyssopus cretaceus Dubjan. endemic to the southern part of European Russia 8 3
Iris pineticola Klokov endemic to the Volga-Don region = 2
Iris pumila L = 3 5
Koeleria sclerophylla P. Smirn. endemic to the Middle Volga region and the Southern Urals 3 3
Lepidium meyeri Claus endemic to the basins of the Volga, Don and Ural 2 3
Matthiola fragrans Bunge endemic to the eastern Black Sea region and western Kazakhstan 3 3
Orchis coriophora L. = 2 1
Orchis militaris L. = 3 1
Orchis palustris Jacg. = 1 1
Orchis ustulata L = 3 1
Paeonia tenuifolia L. = 2 4
Potentilla volgarica Juz. endemic to the Volga Upland 1 3
Scoronas o (st Sk N T : ;
Scrophularia sareptana Kleop. ex Ivanina endemic to the southern part of European Russia = 3
Silene cretacea Fisch. ex Spreng. endemic to Eastern Europe and Kazakhstan 3 1
Silene hellmannii Claus endemic to European Russia and Ukraine 3 3
Stipa cretacea PA. Smirn. endemic to the Middle Don basin = 3
Stipa dasyphylla (Lindem.) Trautv. = 3 3
Stipa pennata L. = 3 4
Stipa pulcherrima C. Koch = 3 3
Stipa zalesskii Wilensky = 3 3
Thymus cimicinus Blum ex Ledeb. endemic to the Middle and northern Lower Volga region 3 3

* 1 - endangered, 2 — decreasing number, 3 — rare, 4 — uncertain status

56



NATURE AND ECOLOGY

VOLUME 1| NUMBER 1| APRIL 2020

References

1. Anderson S. Identifying Important Plant Areas:
A Site Selection Manual for Europe, and a Basis for
Developing Guidelines for Other Regions of the
World. M.: Izd-vo Predstavitel’stva Vsemirnogo
soyuza okhrany prirody (IUSN) dlya Rossii i stran
SNG, 2003. 39 p. (In Russ.).

2. Palmer M., Smart J. Guidelines to the Selection
of important Plant Areas in Europe. Planta
Europa; 2001.

3. Anderson S., Kusik T., Radford E. (Eds) Important
Plant Areas in Central and Eastern Europe. Plantlife
International; 2005.

4. Anderson S. Identifying Important Plant Areas.
Plantlife International; 2002.

5. deDiosR.S., Ruano C.C., Lozano F. D., Ollero
H.S., Saiz J.C.M .The role of criteria in selecting
important areas for conservation in biodiversity-
rich territories. Diversity and Distributions.
2017;23(4):368-380. DOI1:10.1111/ddi.12535

6. Darbyshire I., Anderson S., Asatryan A., Byfield A.,
Cheek M., Clubbe C., Ghrabi Z., Harris T,

Heatubun C., Kalema J., Magassouba S., McCarthy B.,
Milliken W. Important Plant Areas: revised selection

criteria for a global approach to plant conservation.
Biodivers. & Conserv. 2017;26(8):1767-1800.
DO01:10.1007/s10531-017-1336-6

7. Important Plant Areas (IPA)
Database [website] Plantlife; 2020 Available at:
http://www.plantlifeipa.org/home.
(last visit 5.02.2020)

8. Vangelis J. Potential IPAs in South East Europe.
(Oral Presentation at SEE side event at
the Planta Europa IV Conference). 2004.
URL: www.nerium.net/plantaeuropa
(last visit 25.12.2019).

9. Peev D., Spridonov J., Meshinev T., Apostolova I,
Petrova A., Tzoneva S.,Valjovska, N., Kanev, Z.
Assessment of the Potential Important Plant Areas
in Bulgaria and two cross-border IPAs. Sofia;
Macedonia. Skopje May; 2003. 1113 pp.
https://www.academia.edu/9484520/

10.

11

12.

13.

14.

15.

16.

17.

18.

Analysis_ of_a_ potential_network_of the
Important_ Plant_Areas_in_ Bulgaria

Peev D., Petrova A., Spridonov J., Meshinev T.,
Apostolova I, Tzoneva S., Valjovska N., Kaneva Z.
Analysis of a Potential Network of the IPA — Bulgaria
(Oral and Poster Presentation, Planta Europa

IV; 2004. URL: www.nerium.net/plantaeuropa

(last visited 25.12.2019).

Matevski V., Melovski L. Analysis of a Potential IPA
Network — Republic of Macedonia. Skopje May;2003.

Al-Abbasi T.M., Al-Farhan A., Al-Khulaidi AW.,
Hall M., Llewellyn O.A., Miller A.G., Patzelt A.
Important plant areas in the Arabian Peninsula.
Edinburg Journal of Botany. 2010;67(1):25-35.

Atay S., Byfield A., Ozhatay N. Turkey

and the important plant areas program.
Curtis’s Botanical Magazine. 2000;17:98-109.
DOI:10.1111/1467-8748.00254.

Radford E.A., Ode B. Conserving important plant areas:
investing in the green gold of South East Europe.
Plantlife International, Salisbury,UK. 2009. 140 p.

Radford E.A., Catullo G., de Montmollin B. Important
plant areas of the south and east Mediterranean
region: priority sites for conservation.

IUCN, Gland/Malaga. 2011. 108 p.

Smith T.J., Smith G.F. Selecting important plant areas
in southern Africa. South African Journal of Science.
2004;100:434-435.

Voronkova E. V. Oak forests growing in gills of the
middle reaches of the Ural River basin as the key
botanical territories of the West Kazakhstan region.
Povolzhskii ekologicheskii zhurnal. 2012;4:459-463.
(In Russ.).

Shomurodov K., Adilov B., Rakhimova T.,
Rakhimova N., Aimuratov R., Vokhidov Y.
Some Notes on the Key Botanical Territories
of Ustyurt (Uzbekistan) and the Influence of
Oil and Gas Industries on Them. American
Journal of Plant Sciences. 2017;8:2811-2824.
DOI: 10.4236/ajps.2017.811190.

57


https://doi.org/10.1111/ddi.12535
http://www.plantlifeipa.org/home
http://www.nerium.net/plantaeuropa
https://www.academia.edu/9484520/Analysis_of_a_potential_network_of_the_Important_Plant_Areas_in_Bulgaria
https://www.academia.edu/9484520/Analysis_of_a_potential_network_of_the_Important_Plant_Areas_in_Bulgaria
https://www.academia.edu/9484520/Analysis_of_a_potential_network_of_the_Important_Plant_Areas_in_Bulgaria
http://www.nerium.net/plantaeuropa

SCIENTIFIC RESEARCH AND INNOVATION 2020;1(1):51-59

FULL ARTICLE

19.

20.

21.

22.

23.

24.

25.

26.

27.

Artemov L.A., Korolyuk A.Yu., Lashchinskii N.N.,

et al., Klyuchevye botanicheskie territorii Altae-
Sayanskogo ekoregiona: opyt vydeleniya (Important
Plant Areas in Altaii-Sayan Ecological Region:
Zonation Principles), Novosibirsk: Geo, 2009. 260 p.
(In Russ.).

Olonova M.V., Chzhang D., Beket U.

On the Identification of Important Plant
Areas on Altai Mountain Country. Vestnik
Tomskogo gosudarstvennogo universiteta.
Biologiya. 2013;1(21):59-73. (In Russ.).
DO01:10.17223/19988591/21/5

Artemov L.A. Important Plant Areas in the
Tyva Republic. Rastitel‘nyi mir Aziatskoi Rossii.
2012;1:60-71. (In Russ.).

Kiseleva L.L., Prigoryanu O.M., Parakhina
E.A,, Silaeva Zh.G. Important Plant Areas of
the Southern Oryol Region. Vestnik OrelGAU.
2016;5:37-46. (In Russ.). Available at:
http://dx.doi.org/10.15217/48484

Slashchev D.N., Gilyashova A.V. High Conservation
Value Territories of Berezovsky District of Perm
Region. Geograficheskii vestnik. 2010;3:60-66.

(In Russ.). Available at: https://rucont.ru/efd/243772

Borovichev E.A., Kostina V.A., Shalygin S.S. Some
important plant areas of Lapland Strict Nature
Reserve (Murmansk region). Trudy KarNTs

RAN. 2011;2(12):48-55. (In Russ.). Available at:
https://cyberleninka.ru/article/n/nekotorye-
klyuchevye-botanicheskie-territorii-laplandskogo-
zapovednika-murmanskaya-oblast (last visit
02.04.2020)

Saksonov S.V., Rozenberg A.G., Senator S.A.,
Kazantsev L.V., Vasyukov V.M. Ecological Tourist
Potential of Samara Region: Flora Resources.
Samarskii nauchnyi vestnik. 2016;4(17):60-65.
(In Russ.).

Davidenko O.N., Nevskii S.A. Unique Galophytic
Vegetation of Saratov Region and the Ways of Its
Protection. Vestnik KrasGAU. 2018;5(140):314-318.
(In Russ.). Available at: https://readera.ru/140238113

Nevskii S.A., Davidenko O.N. The need to make the
environmental Status to the Territory in the Vicinity

28.

29.

30.

31

32.

33.

of the Slantseviy Rudnik of the Saratov Region.
Agrarnyi nauchnyi zhurnal. 2016;4:32-36. (In Russ.).

Shilova I.V., Panin A.V., Petrova N.A. About

Some Sites of the Left Bank of the Saratov

Region Interesting in the Botanical Relation,
Offered to Inclusion in the Regional Network of
Especially Protected Natural Territories. Byulleten’
Botanicheskogo sada Saratovskogo gosudarstvennogo
universiteta. 2013;11:41-46. (In Russ.).

Shilova I.V., Panin A.V., Petrova N.A., Kharitonov A.N.
Some Volga Left Bank Riverside Areas Recommended
for Integration into the Regional Network of
Specially Protected Nature Areas. Trudy Mordovskogo
gosudarstvennogo prirodnogo zapovednika im.

P.G. Smidovicha. 2013(11):282-286. (In Russ.).
https://elibrary.ru/item.asp?id=18845521

Arkhipova E.A., Boldyrev V.A., Bulanaya M.V.,
Bulanyi Yu.I., Grebenyuk S.I., Davidenko O.N.,
Davidenko T.N., Kostetskii O.V., Lavrent’ev M.V.,
Maevskii V.V., Nevskii S.A., Panin A.V.,
Reshetnikova T.B., Sedova 0.V., Stepanov M.V.,
Stukov V.I., Khudyakova L.P., Shevchenko E.N.,
Shilova L.V. Species of flowering Plants that are
recommended for inclusion in the third Edition of
the Red Data Book of the Saratov Oblast’. Izvestiya
Saratovskogo universiteta. Novaya seriya. Seriya:
Khimiya. Biologiya. Ekologiya. 2016;16(3):303-3009.
(In Russ.).

Arkhipova E.A., Boldyrev V.A., Bulanyi Yu.I,,
Davidenko O.N., Kozyreva E.A., Lavrent’ev M.V.,
Reshetnikova T.B., Stepanov M.V. Waterweeds,
Mosses, Pteridophyte and Gymnospermous Plants
Recommended for Listing in the Saratov Region
Red Data Book 3 Edition. Izvestiya Saratovskogo
universiteta. Novaya seriya. Seriya: Khimiya. Biologiya.
Ekologiya. 2016;16(3):301-303. (In Russ.).

Krasnaya Kniga Rossiiskoi Federatsii (rasteniya i

griby) [The Red Data Book of the Russian Federation
(Plants and Fungi)], Moscow: T-vo Nauch. Izd. KMK,
2008. 855 p. (In Russ.).

Dudoreva T. A., Gimel’brant D. E., Kozyreva E. A.
To the Lichen Flora of the Privolzhskaya Upland
(in the limits of Saratov Region). Vestnik Tverskogo
gosudarstvennogo universiteta. Ser. Biologiya

i Ekologiya. 2013;30(7):92-106. (In Russ.).

58


http://dx.doi.org/10.15217/48484
https://rucont.ru/efd/243772
https://cyberleninka.ru/article/n/nekotorye-klyuchevye-botanicheskie-territorii-laplandskogo-zapovednika-murmanskaya-oblast
https://cyberleninka.ru/article/n/nekotorye-klyuchevye-botanicheskie-territorii-laplandskogo-zapovednika-murmanskaya-oblast
https://cyberleninka.ru/article/n/nekotorye-klyuchevye-botanicheskie-territorii-laplandskogo-zapovednika-murmanskaya-oblast
https://readera.ru/140238113
https://elibrary.ru/item.asp?id=18845521

NATURE AND ECOLOGY

VOLUME 1| NUMBER 1| APRIL 2020

34.

35.

36.

37.

Kozyreva E.A. Lichens of the Khvalynsky National Park.
Saratov: Amirit; 2018. 76 p. (In Russ.).

Boldyrev V.A., Kozyreva E.A., Kostetskii O.V. Rare
and Disappearing Fungus and Lichens Species

to Be Included Into the Third Edition of the Red
Book of Saratov Region. Izvestiya Saratovskogo
universiteta. Novaya seriya. Seriya: Khimiya.
Biologiya. Ekologiya. 2016;16(3):299-301. (In Russ.).
DO01:10.18500/1816-9775-2016-16-3-299-301

Arkhipova E.A., Berezutskii M.A., Boldyrev V.A,,
Bulanyi Yu.I. Formation of Funds and Creation of
the Database of the Herbarium of the Saratov State
University (SARAT, SARP). Izvestiya Saratovskogo
universiteta. Novaya seriya. Seriya: Khimiya. Biologiya.
Ekologiya. 2009;9(1):21-23. (In Russ.). Available at:
https://ru.booksc.xyz/book/50520270/131552

Davidenko O.N., Nevskij S.A., Davidenko T.N.,
Beljachenko A.A., Grebenjuk S.I., Lysenko T.M.,

38.

39.

Serova L.A., Fomkin Ju.K., Hudjakova L.P.,
Sulejmanova G.F. Green Data Book of the
Saratov Region: plant communitites in need

of protection. [Zelenaja kniga Saratovskoj
oblasti: nuzhdajushhiesja v ohrane rastitel’nye
soobshhestva]. Saratov:Amirit, 2018. 133 pp.
(In Russ.).

Nevskii S.A., Davidenko O.N. Saratov Region Specially
Protected Nature Areas’ Plant Cover Digital Database.
Nauchnye trudy Natsional’nogo parka “Khvalynskii”.
2014:117-120. (In Russ.).

Davidenko O.N., Nevskii S.A., Davidenko T.N.
Informational and Technical Support of Needing
Protection Saratov Region Plant Communities
Inventory. Izvestiya Saratovskogo universiteta.
Novaya seriya. Seriya: Khimiya. Biologiya.
Ekologiya. 2018;18(3):361-365. (In Russ.).
DOI:10.18500/1816-9775-2018-18-3-361-365

59


https://doi.org/10.18500/1816-9775-2016-16-3-299-301
https://ru.booksc.xyz/book/50520270/131552
https://doi.org/10.18500/1816-9775-2018-18-3-361-365

