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e-mail: zheleznaya@yandex.ru

(Orchidaceae)

Aster-
aceae) (Christenhusz, Byng, 2016)

2014),

50% –
Hymenoptera – , , ( .

Lepidoptera –
Diptera –

.
– Nectariniidae) Trochilidae)

(Zosteropidae) Meliphagidae) –

., 1991). 
Epipactis helleborine –
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E. helleborine
-

.
Ophrys) –

-

Cypripedium) –
-

Cypripedium calceolus
Andrena albi-

cans Musca corvina ., 2005)
.

C. calceolus
C. calceolus –

1-4% ,
– 30-60%

- .

-
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-
.

C. calceolus (Diptera) –
(Syrphidae)

–
- C. calceolus

C. calceolus
Cypripedium macranthon,

Cypripedium x ventricosum. C. x ventricosum
,

-7
Neot-

tieae

Epipactis palustris, E. papillosa Cephalanthera
longibracteata. E. palustris

-20 E. papillosa C. longibracteata –
-20 .
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E. palustris
, E. papillosa

C. longibracteata –
. E. palustris

E. papillosa
C. longibracteata

,

,

E. palustris
Aulacomnium palustre

E. palustris

E. papillosa

-

-
-15 ,

,

-
–
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C. longibracteata -

-

-

–

.

–

-19
C. longibracteata -

-

C. calceolus E. palustris
2002-2019

C. calceolus

E. palustris –
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C. calceolus

E. palustris Dactylorhiza incarnata.
- D. incarnata

,
E. palustris -

D. incarnata
D. incarnata, E. palustris C. calceolus

C. longibracteata
Spiranthes sinensis

S.
sinensis -

C. alceolus,
C. macranthon, C. ventricosum

C. longibracteata -
- -

-

- Impatiens noli-tangere

C. calceolus
– C. calceolus

- -

C. calceolus
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.

E. palustris.

D. incarnata

, 2004).

. . 39-47.

.

–
, 2014.

Epipactis papillosa (Orchidaceae -
2012.

43-53.

2004.

-
)

50-51.

Epipactis palustris
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- -28
– . 83-86.

Cypripedium calceolus

-
- .,

. 43-47.

Cypripedium calceolus L Cypripedium guttatum Sw
.

40-45.

Cypripedium

. . 40-49.
.

2002. 141-145.
–

, 2008.

-

– : . .3.
. 342-343.

– .

(Orchidaceae Juss.)
2012.

Christenhusz, M. J. M. & Byng, J. W. The number of known plants 
species in the world and its annual increase". Phytotaxa. 261 (3): 
2016 201–217. doi:10.11646/phytotaxa.261.3.1
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, 
. minaytirit@gmail.com

Khitun et al., 2015, Walker et al., 2018)

–
-

-

-

( ) -

.
subzone D

Circumpolar Arctic Vegetation Map (2003). 

2004).
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–
– Poaceae) –

47 (Cyperaceae) –
(Asteraceae) – (Caryophyllaceae) -

(Scrophulariaceae) –
Salicaceae – (Brassicaceae) – ,

(Rosaceae) – (Ranunculaceae) –
(Juncaceae) –

–
1).

1.
.

2)
– 46

Equisetum arvense ssp. boreale -
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2

: – – .
: – – –

. : - – - –

. : –
– –

- – - –
- –

– - – - -
– , –

– – –
–

) –
–

– - –
– –

. - : –
– - – .
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39,1%), Festuca rubra (24,9%), Carex concolor (21,8%),
Eriophorum angustifolium (19,6%), Tanacetum bipinnatum (17,1%),

. –
Bistorta 

vivipara Polemonium acutiflorum (11,7%), P.
boreale (9,2%), Antennaria villifera (8,2%), Lagotis glauca ssp.
minor (8,1%) –

–

Armeria mari-
tima , Pachypleurum alpinum (10,4%), 
Artemisia borealis (7,4%), Oxytropis sordida

– Lloydia 
serotina – Corallorhiza trifida

– Pinguicula alpina.

– Pedicularis hyperborea, Crepis tectorum ssp.
nigrescens

Androsace septentrionalis, Cochlearia groenlandica, 
Tephroseris palustris.

Salix (S. 
glauca, S. lanata, S. rosmarinifolia, S. pulchra 

Betula nana
Alnus viridis

–
Salix (S. nummularia, S. polaris

Ericaceae (Andromeda 
polifolia, Arctous alpina, Cassiope tetragona, Ledum palustre, 
Vaccinium spp Dryas punctata, D. octopetala
Empetrum nigrum. 

Rubus arcticus, Rubus chamaemorus, Comarum
palustre, Pyrola spp
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(2013).

– , : – 13%, 
– – 7% 3).

3.
:

– – –
– – –
– - – –

–
– Dianthus 
repens, Aconogonon ochreatum, Draba subcapitata, Festuca 
auriculata, Minuartia rubella 
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– -

Betula nana, Vaccinium vitis-idaea ssp.
minus, Equisetum arvense ssp. boreale, Ledum palustre ssp. decum-
bens, Salix glauca

.

–

–
– 4). 

4.
.

–
– –

–
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– -
– – .

Poa pratensis ssp. alpigena
Poa arctica (15,4%), Alopecurus alpinus ssp. borealis

(12,7%), Carex rariflora (11,8%), Polemonium acutiflorum (11,7%),
Luzula wahlenbergii 

Carex bigelowii (31,5%), C oncolor (21,8%), Salix
polaris (19,7%), Calamagrostis holmii

–
– Salix nummularia

– 31,5%), Luzula confuza (30,5%), Bistorta vivipara
(25,1%), Hierochlo alpine (11,4%), Armeria maritima (10,6%), 
Pachypleurum alpinum (10,4%).

– Betula nana (51,1%), Vaccinium vitis-idaea ssp. minus
Equisetum arvense ssp. boreale (39,1%),

Ledum palustre ssp. decumbens
(26,1 Vaccinium uliginosum ssp. microphyllum (25,6%).

–
Eriophorum angustifolium ,6%), Festuca ovina ssp.
ovina (14,7%), Calamagrostis neglecta (13,5%), Ranunculus 
subborealis ssp. subborealis Petasites frigidus (11,3%).

–

– Andromeda polifolia Carex 
aquatilis (6,7%), Salix myrtilloides

Corallorhiza trifida, Angelica decurrens, Menyanthes 
trifoliata
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Khitun

,

.
– -

c.
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– -

- –
.

. - /

- – ,

Circumpolar Arctic Vegetation Map. (1:7,500,000 scale), Conserva-
tion of Arctic Flora and Fauna (CAFF). U.S. Fish and Wildlife
Service, Anchorage, Alaska, 2003.

Khitun, O., Rebristaya, O. Study of plant species diversity in the West 
Siberian Arctic. In Personal, societal, and ecological values of 
wilderness: sixth World Wilderness Congress: proceedings on re-
search, management, and allocation. Vol. 1. US Dept. of Agricul-
ture, Forest Service, Rocky Mountain Research Station (pp. 42-
48). 1998.

Khitun, O., Ermokhina, K., Czernyadjeva, I., Leibman, M., & Kho-
mutov, A. Floristic complexes on landslides of different age in 
Central Yamal, West Siberian Low Arctic, Russia. Fennia-
International Journal of Geography, 193(1), (pp. 31-52.), 2015.

Raynolds, M. K., Breen, A. L., Walker, D. A., Elven, R., Belland, R., 
Konstantinova, N. ...&Hennekens, S. The Pan-Arctic Species List 
(PASL). In Arctic Vegetation Archive (AVA) Workshop (p. 92), 
2013.

Walker, D. A., Epstein, H. E., Šibík, J., Bhatt, U., Romanovsky, V. E., 
Breen, A. L., ... & Forbes, B. C. Vegetation on mesic loamy and 

Applied vegetation science, 22(1) (pp. 150-167), 2019.
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-

–
-

-
pollenlibrary.com) (Esch 

et al., 2001). 

–
–

–

1.

-

-
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1987-2003) …, 2015). 

-

-
MapInfo

- .

Visual FoxPro
Statistica.

MapInfo
-

Poaceae Artemisia
sp Atriplex sp Chenopodium sp Urtica
sp Plantago sp

Tilia cordata

-
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-
-

-

–

Quercus mongolica, Q. dentata, Salix pseudopen-
tandra, S. pyrolifolia, S. hastata, S. divaricate, S. pulchra, S. rhamni-
folia
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–
-

-

–
1).

2.

3).

.

- – .

- -

(Populus diversifolia, P. laurifolia P. alba, P. tremula, Salix viminalis
S. cinerea, S. triandra Pinus sylvestris
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1. -

–
– – 31-40 (3), 3 

– 41-50 (8), 4 – 51-60 (14), 5 – 61-70 (21), 6 – –
– – 71-

100 (5), 3 – 101-130 (10), 4 – 131-160 (24), 5 – 161-190 (32), 6 – 191
–
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-

-

-

).

-

Chenopodium album Artemisia 
austriaca, A. leucoides A. absinthium, A. transiliense, A. lessingiana

-
-

-

-

–

-



48

- ,
,

.



49

-

.

–
—

- -

9).

http://www.agroatlas.ru
06.02.2015)]
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.2020)]
www.allergology.ru

- , 2009.

– - , 2003
- sasgis.org

-
. 34-40.

//

-132.

- – : , 1984. 25 c.
kestine.ru

11- – - . 0

http://www.1nep.ru/pro/legislat
11.01.2015)]

–48.
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III
1998. -129.

. – , 1996.
- zelenstroy.kz

- . 13. –
, 1997. 472 .

Esch R.E., Hartsell C.J., Crenshaw R., Jacobson R.S. Common aller-
genic pollens, Fungi, Animals and Arthropods // Clinical Review 
in Allergy and Immunology. Vol. 21. 2001. P. 261-292.

May J.R., Smith P.H. Allergic Rhinitis // Pharmacotherapy: A Patho-
physiologic Approach (7th ed.). NY.: McGraw-Hill. 2008.
P. 1565-1575.

Tree and Plant Allergy Info for Research – Allergen and Botanic Ref-
erence Library. [ pollenlibrary.com (

01.02.2015)]. 
Rondón C., Blanca-López N., Aranda A., Herrera R., Rodriguez-Bada 

J.L., Canto G., Mayorga C., Torres M.J., Campo P., Blanca M.
Local allergic rhinitis: allergen tolerance and immunologic 
changes after preseasonal immunotherapy with grass pollen // 
Journal of Allergy and Clinical Immunology. Vol. 127 (4). 2011.
P. 1069-1071.
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e-mail: oparinml@mail.ru

Gruiformes Otididae, Otis tarda
Linnaeus

IUCN Red List)
Otidiformes Otididae, Otis tarda Linnaeus, 1758. 

Otis tarda tarda

-

.
XX

XXI -

Mimi Kessler

Andryush-
chenko
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XX

–

-

Watske et al., 2001; Watske, 2007). 

-
-

–

- -4. 
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44 000-57 000 (Alonso and Palacin, 2010; Bird Life Interna-
tional …, 2017)

000-30 000 Palacin and
Alonso, 2008; Alonso

-

500 000
-

000-5 000

-

000-2 200

-

-

- Andryushchenko, 2007).
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Oparina et
al

-
Corvus frugilegus L.)

(Corvus cornix L.

, 2015). 

-

Vulpes vulpes L.)

- Haliaeetus albicilla L.), 
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-
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- XX

Oparina et al., 2016).
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- -339.
.

- -

-24.

-
-

- 3
-73.

-
-

:

–
, 1978. 460

.
,

–

–
-163.

-
-306.
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Otis tar-
da L

278-294.

Otis tarda L
675-682.

Otididae, Aves
-430.

-
2001. . 480-481.

– -70.

. 317-324.

124-127.

–
153-232.

II. – -168.

–
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-

Otis tarda L.) (Otididae, Aves)
// . 2016. . 424-433.

Alonso J.C. The Great Bustard: past, present and future of a globally 
threatened species // OrnisHungarica. 2014. 22(2): 1–13.

Alonso J.C., Palacín C. The world status and population trends of the 
Great Bustard (Otis tarda): 2010 update // Chinese Birds. 2010, 
1(2):141–147.

AndryushchenkoY.A. The Great Bustard in southern Ukraine // Bustard 
studies, 2007. Vol. 6. P. 111-129.

BirdLife International Otis tarda. The IUCN Red List of Threatened
Species 2017.

Oparina O.S., Kondratenkov I.A., Oparin M.L., Mamaev A.B., Tro-
fimova L.S. Abundance Dynamics of the Trans-Volga Great Bus-
tard (Otididae, Aves) Population // Biology Bulletin. 2016. Vol. 

-1433.
Oparina O.S., Oparin M.L., Surov A.V. The current land use and its 

impact on the Great Bustard (Otis tarda) population in the Sara-
tov province of Russia // Aquila. 2014. Vol. 121. P. 107-113.

Palacin C., Alonso J. An updated estimate of the world status and 
population trends of the Great Bustard Otis tarda // Ardeola. 
2008. 55(1) P. 13-25.

Watzke H. Results from satellite telemetry jf Great Bustard in the Sa-
ratov region of Russia // Bustard studies: Great Bustard in Russia 
and Ukraine. 2007. Vol. 6. P. 83-98.

Watzke H., Litzbarski H., Oparina O. S., Oparin M. L. Der Zug 
Großtrappen Otis tardaaus der Region Saratov (Russland) – erste
Ergebnisse der Satellitente lemetrieim Rahmeneines Schutzpro-
jectes // Die Vogelwelt. S. 89-94.
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- -116021660037-7.

-798.

– , -34.
, ,

– , 2004. 432

–

– , 2000.
196

-

-72.
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-

-328.
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1-54.
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-
335.

-
-180. 

.

. 1399–
1402.

Burton P.J. The mountain pine beetle as an agent of forest disturb-
ance. // BC Journal of Ecosystems and Management. 2008. Vol. 

9–13.
Jonášová M., Prach K. The influence of bark beetles outbreak vs. sal-

vage logging on ground layer vegetation in Central European 
mountain spruce forests // Biological conservation. 2008. Vol. 
141. P. 1525-1535.

Ulanova N.G. The effects of windthrow on forests at different spatial 
scales: a review // Forest Ecology and Management. 2000. Vol.

–3. P. 155–167. 
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Be-
tula ermanii Cham

Betula lanata

1993),

– -
1).

- –

-
.

–

-2019
-
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Caragana jubata
Betula lanata.
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. 2.

. 3.
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– Zhang et.
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( ,

0

-

–

(Pinus pumila

Alnaster kamtschaticus) -
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WorldClim (Fick, Hijmans, 2017). 

–

-

4), 

.

4.
Caragana jubata

Bio10, Bio15).
Bio15 –

–
Bio1 – . 
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Betula ermanii
- 172-

206.

-425.
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-

– -19.

-286.

- . – -
-571.

–

– -

(Betula lanata
-144.

Caragana jubata

2019 -108. 
Churiulina A. G., Bocharnikov M. V. Caragana jubata (Pall.) Poir. 

(Fabaceae), distribution mapping of rare relict species // Botanica 
Pacifica: a journal of plant science and conservation. 2019. 
Vol. 8, no. 2. P. 111-114.

Fick S.E. and R.J. Hijmans. WorldClim 2: new 1km spatial resolution 
climate surfaces for global land areas // International Journal of
Climatology. 2017. 37(12). P. 4302-4315.

Zhang M.L., Fritsch P.W. & Cruz B.C. Phylogeny of Caragana (Fa-
baceae) based on DNA sequence data from rbcL, trnS-trnG, and 
ITS // Molecular Phylogenetics and Evolution. S.
547-559.
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. -

- ,

T.V. Dikareva. Natural scientist, desert connoisseur and “homeless opti-
mist”. 90th Birth Anniversary of Vladimir Sergeevich Zaletaev, well-known
natural scientist, desert connoisseur, creator of the fundamental theory of 
ecologically destabilized environment as the special phase of the biosphere 
development has come. The most important ideas of this theory are associat-
ed with the practice of water management, development of the virgin territo-
ries, combat against desertification as well as with the most actual tasks such 
as ecological prognosis, environment management and protection.

.

-

E.L. Zheleznaya. Orchids: mystery of adaptations. The largest among the 
monocotyledonous Orchidaceae family contains about 28 thousand species. 
How did they manage to achieve such a success? Thanks to various adapta-
tions, starting with mycorrhizal symbiosis and specialization in pollination, 
and ending with stress-tolerant and ruderal life strategies. Orchids can exist 
for long periods of time in small populations, have low vitality and become 
secondary dormant under unfavorable conditions.

. -

 
 

21. 
88
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V.A. Zemlyanskiy. Species composition of Western Siberia’s tundra (sub-
zone D): ecological and geographical analysis. The aim of the study is to 
perform a comprehensive analysis of taxonomic, geographical and ecological 
groups of vascular plants in West Siberian tundra (subzone D) based on new 
fied data (2017). Obtained results are rather similar to O.V. Rebristaya and 
O.V. Khitun data for Yamal and Gydan. This testifies to relatively homogen-
ic floristic composition for the territory as a whole and about absence of es-
sential changes due to anthropogenic impact. However, in the course of the 
study, the depletion of the species composition of a number of communities 
was recorded under the influence of deer grazing.

. 

. – –

T.V. Dikareva, V.Yu. Rumyantsev, V.V. Shcherbakova. Approaches to the 
study of allergenic plants distribution on the territory of Russia and Ka-
zakhstan. Allergenic diseases became very widespread during the last dec-
ades in industrialized countries. One of the main causes of allergy is plants 
pollen. Pollinosis is the disease of every fourth person of the Earth. In this 
paper we present some approaches to the studying of allergenic plants distri-
bution on the territory of Russia and Kazakhstan: cartographic analysis of 
allergenic plants species per administrative unit of the country, calculation of 
allergenic danger and cartographic analysis of «allergenic index».

.
. 

Otis tarda tarda L
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M.L. Oparin, O.S. Oparina. The Current state of the nominal subspecies 
of great bustard in Russia and the problems of its conservation. The cur-
rent state of the nominal subspecies of the Great Bustard Otis tarda tarda L. 
in Russia and abroad is described. Data on the abundance of the species are 
discussed. The habitats, limiting factors, and the necessary measures aimed at 
conservation the Great Bustard in Russia are described.

.

. 
(

N.G. Ulanova. Changes of species biodiversity after natural and anthro-
pogenic "catastrophes" in spruce forests of the European part of Russia.
We analyzed the main trends of the change in the species richness of phyto-
cenoses after catastrophic natural (beetle outbreaks, windfalls) and anthropo-
genic (clear cutting) disturbances. The main determining factor of species 
richness was the intensity of phytocenosis disturbance after catastrophes. We 
examined the dynamics of the structural diversity of species richness in a 
number of examples of spruce forests disturbances. Studies of spruce forests 
after the death of spruce stands revealed an increase in the species richness of 
phytocenoses. Clear cutting led to the formation of meadow communities 
with a sharp increase in the species and structural diversity of phytocenoses.

. –
Caragana jubata) Betula lanata)

.

–

Costata.

A.G. Churyulina. Areas of rare plant species – Caragana jubata and 
Betula lanata: modeling and forecast. The areas of two rare plant species 
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that form rare plant communities in the mountains of Siberia and the Far East 
were mapped. First one is a relict species of the Neogene period, second is 
belonging to the ancient section of birches – Costata. The dynamics of vege-
tation cover with the participation of the Betula lanata and Caragana jubata
is estimated on the basis of forecast maps obtained by computer simulation.
The results of the study revealed the distribution features of two species by 
2050 and 2070.
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