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Статистическая характеристика многолетней динамики численности соболя в разных популяциях

n, , ±m, 
./1000 , CV

- 27 0,99±0,269 1,399 141,31 0,715 + 0,007 t;                   
 > 0,05

-  ( , 
, ) 27 2,06±0,465 2,415 117,23 1,239 – 0,000 t; >0,05

30 5,45±0,315 1,724 31,62 2,242 + 0,004 t; >0,05

29 12,0±0,211 11,35 94,58 23,90 – 0,85 t;                   
R2 = 0,405;   0,01

          : M –  ; m –  ;  –   ; CV –  
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Reserve and Barguzinskij Nature Reserve. Every year on the territory of these nature reserves 
at the same time carried out winter route accounting on a close method. As a result of this ac-
counting have been received information about a population density of sable (individuals per 
1000 hectares), which served as the basis for statistical analysis. In addition, every year studied 
a yield of the main components of the sable forage base. Data on the autumn abundance of small 
mouse-like rodent (individuals per 100 trap-days) and the yield of Siberian (stone) pine and 
several types of berry plants (in points) were collected. Processing of the data from long-term 
surveying consisted in the decomposition of the complex curve of population dynamics into 
simple component harmonics and calculating their size and power. The annual average popula-
tion density of the sable in all three nature reserves was subject to signifi cant fl uctuations. It was 
the most variable in the Pechoro-Ilychskij population and the least variable in the Yuganskij 
population. The Barguzinskij population falls in between the other two (see Table 1). In some 
years, the average annual population numbers of the Pechoro-Ilychskij Nature Reserve sables in-
creased dramatically compared with the normally low population density. These peaks occurred 
at intervals of 5–6 and 10–12 years. In the Yuganskij Nature Reserve, the average population 
density is substantially higher than that of the Pechoro-Ilychskij population, and peaks occurred 
more often – every 5–6 years (see Fig. 1b). Barguzinskij Nature Reserve has the highest annual 
average population values with peaks every 9–10 years. However, it is the only nature reserve 
where a verifi ed decline of the population numbers has occurred in the course of the study 
period. In other nature reserves, this value has been stable. Comparison of average long-term 
values of sable population density showed the existence of a certain gradation – the species 
abundance increased when moving from West to East. It is likely that the population density is 
limited primarily by the availability of food resources, which sable grows to the East. In all three 
nature reserves, the spectral rhythms of the sable populations shared an invariant component 
of mandatory 5–8- and 2–3-year fl uctuations. However, the territories differed in terms of the 
presence of fl uctuations at other frequencies and their power. These differences may root in the 
cyclity of the local environmental factors (abundance of foods and climatic factors) acting as 
synchronizers to which the populations react adaptively by density fl uctuations. The common 
synchronizing factor shared by all three nature reserves is the crop abundance of the Siberian 
stone pine seeds (Pinus sibirica); other synchronizers are relatively territory-specifi c and are 
defi ned by the contents of the local sable diet and certain climatic parameters of the habitat (air 
temperature and precipitation).

Key words: sable; nature reserve; long-term fl uctuations population numbers,                            
chronogram; synchronizing factor.
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search (  17-04-00269 ). The study was supported by The Federal Fundamental Scientifi c 
Research Programme for 2013–2020 ( - 16-116121410119-4).
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THE EXPERIENCE OF USING CAMERA TRAPPING TO STUDY BIRDS

N.V. Kiseleva1, V.D. Zakharov2

Camera traps were used for to register avifauna in the mountain forests of the Southern 
Urals. Thirty one bird species were registered, among them blackbird (Turdus merula L.), 
which is relatively rare register in traditional route accounting methods. In the surveyed areas, 
blackbird was recorded in fi ve out of eight habitats. The obtained results show that camera 
trapping surveys can provide high-fi delity and high-volume data on species diversity and dis-
tribution, which can make a signifi cant contribution to biodiversity monitoring and regional 
bird inventories.

Key words: camera trapping, avifauna, species diversity, Southern Urals.
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MATERIALS TO THE BARNACLE (CIRRIPEDIA, THORACICA) FAUNA 
OF SEAMOUNTS OF THE NORTH-WESTERN PART OF THE INDIAN 

OCEAN

O.P. Poltarukha1

The barnacles (Cirripedia Thoracica) taken near seamounts of the North-Western part of 
the Indian Ocean (the Equator seamount area and the adjacent waters) during 2 voyage of  R/V 
“Rift”, 33, and 34 voyages of R/V “Odyssey”, are investigated. In studied samples the follow-
ing species were found: Megalasma lanceata, M. minus, Metaverruca recta, Brochiverruca 
cf. margulisae, Brochiverruca sp. The individuals of the species studied were described, il-
lustrated and compared to those from the publications. The data obtained extend the previously 
known areas of distribution of some species, supplement data on their morphology.

Key words: barnacles, deep-water fauna, North-Western part of the Indian Ocean, Equa-
tor seamounts, Pedunculata, Verrucidae.
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        1
Список видов и их встречаемость (R) в составе макрофлоры обрастания ГТС                   

в Черном море

 R, %

Chlorophyta

Ulvophyceae

Ulvales

Ulvaceae

1 Ulva fl exuosa Wulfen 16

2 U. intestinalis L. 74

3 U. linza L. 58

4 U. rigida C. Agardh 71

5 U. torta (Mertens) Trevisan 35
6 U. prolifera O.F. Mu 13

7 U. maeotica (Proshkina-Lavrenko) P.M. Tsarenko 3

8 U. compressa L. 3

Ulvellaceae

9 Ulvella viridis (Reinke) R. Nielsen, O’Kelly & R. Wysor 3

Bryopsidales

Bryopsidaceae

10 Bryopsis plumosa (Hudson) C. Agardh 19

11 B. сorymbosa J. Agardh 19

12 B. cupressina J.V. Lamouroux 6

13 B. hypnoides J.V. Lamouroux 6

Cladophorales

Boodleaceae

14 Cladophoropsis membranacea (H. Bang ex C. Agardh) Børgesen 39

Cladophoraceae

15 Chaetomorpha aërea (Dillwyn) Kütz. 32

16 Ch. linum (O.F. Müll.) Kütz. 48

17 Ch. ligustica (Kütz.) Kütz. 10

18 Cladophora albida (Nees) Kütz. 87

19 Cl. laetevirens (Dillwyn) Kütz. 61

20 Cl. sericea (Hudson) Kütz. 68

21 Cl. vadorum (Aresch.) Kütz. 23

22 Cl. liniformis Kütz. 13

23 Cl. coelothrix Kütz. 6

24 Cl. siwashensis C.J. Meyer 3
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 R, %

Delesseriaceae

65 Apoglossum ruscifolium (Turner) J. Agardh 19

Dasyaceae

66 Dasya baillouviana (S.G. Gmel.) Mont. 6

67 D. hutchinsiae Harvey 6

Rhodomelaceae

68 Polysiphonia fi brillosa (Dillwyn) Spreng. 3

69 P. stricta (Mertens ex Dillwyn) Greville 6

70 P. denudata (Dillwyn) Grev. ex Harv. 45

71 P. opaca (C. Agardh) Moris & De Not. 39

72 Leptosiphonia brodiei (Dillwyn) . . Savoie & G.W.Saunders 10

73 P. elongata (Huds.) Spreng. 26

74 P. sanguinea (C. Agardh) Zanardini 6

75 Vertebrata byssoides (Goodenough & Woodward) Kuntze 3

76 V. subulifera (C. Agardh) Kuntze 55

77 V. fucoides (Hudson) Kuntze 26

78 Palisada perforata (Bory) K.W. Nam 32

79 Osmundea truncata (Kützing) K.W. Nam & Maggs 10

80 Laurencia coronopus J. Agardh 48

81 L. obtusa (Hudson) J.V. 32

82 Chondria capillaris (Huds.) M.J.  Wynne 19

83 C. dasyphylla (Woodw.) . Agardh 13

84 Xiphosiphonia pennata (C. Agardh) Savoie & G.W. Saunders 6

85 Lophosiphonia obscura (C. Agardh) Falkenberg 10

Gelidiales

Gelidiaceae

86 Gelidium crinale (Hare ex Turner) Gaillon 52

87 G. spinosum (S.G. Gmel.) P.C. Silva 32

Corallinales

Corallinaceae

88 Jania virgata (Zanardini) Mont. 3

89 J. rubens (L.) J.V. Lamour. 10

90 Ellisolandia elongata (J. Ellis & Sol.) K.R. Hind & G.W. 
Saunders 55

91 Corallina offi cinalis L. 23

Lihothamniaceae

92 Phymatolithon lenormandii (Areschoug) W.H. Adey 16

Продолжение табл. 1
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, , 1994).   
     

      -
  . -
 ,     

 ,    , 
   25, 23  17%   Ch, Rh  

Och .    
 R    
    (23%). 

     , 
   R  50%.   

    ,  
   Ulva, Cladophora, Ceramium, 

Callithamnion, Gelidium, Еllisolandia  Vertebrata. 

        2
Флористический спектр ведущих (по числу видов N) надвидовых таксонов в макрофлоре обрастания 

гидротехнических сооружений

N, . N, . N, .

Ulva 8 1 Rhodomelaceae 18 1 Ceramiales 34 1

Polysiphonia 7 2 Cladophoraceae 14 2 Cladophorales 13 2

Cladophora 7 2 Ceramiaceae 12 3 Ulvales 9 3

Ceramium 7 2 Ulvaceae 9 4

 56 
 29 

Corallinaceae 7 5

 60 

        3
Пропорции таксонов и таксономические спектры макрофлоры обрастания гидротехнических сооружений

  (  :  :  : )  

1 :1 : 3 :5 / 1,8

hlorophyta 1 : 1 : 2 :7 / 3,3

Ochrophyta 1 : 1 : 2 : 2 / 4,7

Rhodophyta 1 :1 : 3 : 5 / 1,8

     
(100%)  .

     
    R  -

. ,    
(R < 25%)    ,  -

 (50% > R > 25%)   (R > 50%) 
( . 4). 

     
 .      

    . -
       -

   (J1,2) -
     -

  (J1 = 0,2; J2 = 0,9).   

        4
Встречаемость видов макрофлоры обрастания и их распределение между группами 

постоянства

 

Ch Och Rh Ch Och Rh Ch Och Rh

6/43 2/14 5/43 4/18 3/14 14/68 20/31 13/20 32/49

         :      ,   –  
   . 
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GENERAL CHARACTERISTICS OF MACROALGAE COMMUNITIES 
AS COLONIZERS OF ARTIFICIAL CONSTRUCTIONS 

IN THE BLACK SEA

I.K. Evstigneeva1, I.N. Tankovskaya2

Macrofl ora of seashore constructions in Black sea and degree of their sustainability against 
action of external abiotic factors remains less investigated. In order to get insight into this 
problem we accomplished in situ studies of structure-functional organization of macroalgo-
fouling of such installations along the Crimean coastal zone of Black sea by the method of 
accounting areas accepted in hydrobotanics. Marine studies enabled for the fi rst time to give 
ecology-systematic characteristics of macroalgae of artifi cial constructions, and to describe pe-
culiarities of their occurrence in 31 regions of north-western, western, south-western, southern 
and south-eastern coast of Crimea. The fouling community comprises 99 species, 54 types, 30 
families, 21 divisions of Chlorophyta, Ochrophyta, Rhodophyta. Species’ interrelation of divi-
sions evidences predominant contribution of red algae. Feldman fl oristic coeffi cient shows that 
the investigated phytocenon is very similar to subtropical fl ora by composition. Proportions of 
subordinated taxons in phytocenon for Chlorophyta and Rhodophyta point out on their high 
saturation by species. The largest fraction of divisions and families, represented by one species 
and one type, respectively, evidences diversity of taxonomic composition. Distribution of spe-
cies by groups of constant features differs by irregularity, for which the contribution from inci-
dental species appears to be few times higher than from the added and constant ones. Ecology 
analysis established the predominance of leading one-year oligosaprobe and marine groups. In 
the composition of fouling community 8 species were found, featuring environmental status 
and included into the Red Book of Crimea.

Key words: the Black sea, Crimea, hydraulic structure, phytoperiphyton, ecology-taxo-
nomic structure, occurrence.
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 ,    .),   -
,     -

    -
.     

     -
    -

 .   S. zaprjagaevii 
.  S  . vaginata   

   ,   
  ( ).

   –  
    Semenovia  -

 - ,   -
     -

   -  
   - -

 .

Материалы и методы

  - -
  -  -

    Semenovia 
(S. alaica, S. vaginata  S. zaprjagaevii).   

   15   Semenovia, -
     ( -

).    -
  ,    

LE, MW, MHA, TAD, FRU,  ,  
      2010–2015 . 

  .
     -

 «Olympus SZ61».   
    -
,     

    «Olympus BX41». 
     -

    
(ITS1  ITS2)  18S–26S  -

 .    
(Baldwin, 1992; Valiejo-Roman et al., 2002, 2006; 
Downie et al., 2010; Yu et al., 2011; Liu et al 2014; 
Xiao et al., 2017), ITS     

  -  
     

 .  , -
    ITS  

 ,    Valiejo-
Roman et al. (2006). 

 -   
   ITS-  

30    Semenovia.

   GenBank (https://www.ncbi.
nlm.nih.gov/nucleotide/)    -

  ITS-  
9  Semenovia,   -

    Tordylieae, Selineae 
 Cachrys .  -

 ITS-    
   MUSCLE (Edgar, 

2004).    
   -

     
 BioEdit version 5.0.9. (Hall, 1999). 

  62  -
 (ITS1  ITS2)  732 ,  

 427 –  166 – -
-   139 – -

.    
ITS-    -

-    
:     

Mr. Bayes 3.1 (Ronquist, Huelsenbeck, 2003)  
    -

 PAUP* 4.0b8 (Swofford, 2003).  -
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2008).  ,   

,  ,    -
 .    -

 -  -
,    ( . 1).

Результаты и обсуждения

  ,   
    Semenovia 

    I   
Tordylieae,      

  ( . 1).   I  
  Semenovia    

  (А, В  С). -
     

  (А  С).  S. alaica  S. 
vaginata     А,   
S. zaprjagaevii   C.  -

 А  S. alaica  S.vaginata  
    2  

4   (a)  (b) .  -
 С  S. zaprjagaevii  

    5.  
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  S. alaica, S. vaginata  
S. zaprjagaevii.

  а   S. alaica (98 -
)    -
 Semenovia sp. (49*, 63*, 96*, 99*, 101*, 

179*, 180*).  Semenovia sp. (49*, 99*, 
101*,179*, 180*)  -

    1.  -
 ITS-    

    , 
     -

       
    (2)   а 

( . 1).   - -
 ,   1 -

  -  
    -

 .  Semenovia sp. (96*, 63*) 
   S. alaica (98)  -

  2.     
 ITS- ,   

   
(  ;   

   ,  -
, ;  3–5- ;  

   ,  -
).      

  Semenovia sp. 63*  96*   
S. alaica.
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Schischk.) Manden. (72, 105, 107);  (108*), 
  S. pimpinelloides (Nevski) 

Manden.,    Seseli tragioides Pimenov 
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   «Selineae»,    
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Seseli tragioides (845*) (   -
     -

,   . )   S. vaginata 
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  ,   -
,     4  -
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    -

  (   
  ; 8–12-  

;     -
,   ).  , 

      -
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 Seseli tragioides,  -
    

 3   b,   
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  , , -
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    В.   
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  – S. vaginata  S. bucharica. 
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  ( . 1).
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     -
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     5. -
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,      .

Таксономия

Ключ для определения видов
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      -
   S. alaica      

 .
1.    -

,    -
 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2
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+     -
   ,  . . . . . 3

2.  ;  ; 
 ;   -

  ,     
    . . . . S. zaprjagaevii

+   ;  -
;     -

 ;   
 , ,   3/4 -

  . . . . . . . . . . . . . . . . . . . . . . . . . S. vaginata
3.    ; -

   , -
 . . . . . . . . . . . . . . . . . . . . . . . . . . . S. bucharica

+     -
;     

 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . S. alaica

Конспект эндемичных видов

Semenovia alaica Lazkov, 2007, Bot. Zhurn. 92, 
6: 913. –  .

Typus. Kirghizia: “Jugum Alaicum, declivum 
generale boreale ad occidentem ab lacum Kurban-
Kul, 15.06.2006, G.A. Lazkov” (holotype: LE!; 
isotypes: FRU!, MW! MW0594097).

аспространение. , : 
    -

 ;     – 

        
( . 2).

Таксономические признаки.  -
;  ;  -
    ,  -

, ;  3–5- ;  
 ;     -

,  ;  
 ,     

.
Semenovia bucharica (Schischk.) Manden. 1959, 

Trudy Tbilis. Bot. Inst. 20: 22.   . 
.   7: 320 (1983). – Platytaenia 

bucharica Schischk.  .  17: 356, 271 
(1951). – Typus: Tadzhikistan: “Asia Media, 
Tadzhikistania, Jakkabag, 19.06.1891, Lipsky” 
(holotype LE!). = Seseli tragioides Pimenov, 2008, 
Novosti Sist. Vyssh. Rast. 40 : 190. – Typus: 
Tadzhikistan: Tadzhikistania, jugum Karateginum, 
declivum septentrinale montibus Kabud-Krym, in 
systemate fl uminis Komarou, in vicinitate pagi Dara-i 
Tanchak, vallis torrentem Pandara (Pagandara), 
39°09  N, 70°24  E, 03.07.1988, Pimenov, Vasilieva, 
Lavrova 244” (holotype MW0593889! isotype LE! 
MW0593888!).

Распространение. , . 
,    

.    Seseli tragioides  

. 2      Semenovia    
- : 1 – S. zaprjagaevii, 2 – S. bucharica, 3 – S. alaica, 4 – S. vaginata
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 S. bucharica   -  
( . 2).

Таксономические признаки.  ,  
 , ;  -

, , ;   
 , , ; -

 (8) 10–22- ;   -
;  ,   -
;   ,  
 ,    .

Semenovia vaginata Pimenov, 2008, Novosti 
Sist. Vyssh. Rast. 40: 192. – Typus. Kirghizia:  
“Kirghizia, provincia Osch, declivum septentrionale 
jugi Turkestanici, in vicinitate pagi Andigen, locus 

Sary-jaz, 39°49  N, 70°30  E, 15.07.1969, M.G. 
Pimenov, K.I. Borjaev, B.A. Trusov, R.I. Saprunova 
1254” (holotype MW0594104! isotype LE!).

Распространение. :   
 . :  

  .    
 .     

     -
 ( . 2).

Таксономические признаки.  -
;   ;  

  , -
;  8–12- ;   -

;     , 

. 3.  Semenovia  zaprjagaevii Korovin
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 ;   
,     .

Semenovia zaprjagaevii Korovin, 1973, Izv. 
Akad. Nauk Tadzhiksk. SSR Otd. Estest. Nauk 
2(51): 12;   . .   
7: 320 (1983); Korovin & al., 1984,  . 

, 7: 213, tab. 35, fig. 5; Pimenov & Kljuykov, 
2002,  : 215, tab. XXX,v, map 
XXII,v. – Typus: Kirghizia: “Jugum Turkestanicum, 
pars septentrionalis, in angustis Orgli, 2100 m s.m., 
07.07.1954, Zaprjagaeva”.     

.  : “ , 
 ,  . - , 

  , h = 2200 , 11.07.1966, 
. .  “(neotype TAD!) ( . 3).
Распространение. , : 

     
 ( . 3).

Таксономические признаки.  -
;  ;  -

  , -
;  5–11- ;   

  ;    
 ,  ; -

Список видов, ITS-последовательности  кото-
рых использованы при построении молеку-

лярно-филогенетического дерева

Semenovia alaica 63* ,   
 ,  . - , -

 . - , 12.08.1981, , -
 (MW0897154), MN128269; Semenovia alaica 

96* ,  .,   -
 ,  - , 15.07.1969, 

. .   .,  1183 (MW0897153), 
MN128270; Semenovia alaica 98 (Isotypus), -

,    , -
 . - , 15.06.2006,  

(MW0594097), MN128271; Semenovia bucharica 
72 ,  . ,  . -

  5   , 11.06.1971, . .   
.,  644 (MW0864873), MN128272; Semenovia 

bucharica 105 ,   -
 , . ,   -

,   ,    
, 03.08.2012, . . , . . , 

. . ,  9 (MW0897157), MN128273; 

  ,   -
 , .

Заключение

  -
   - -

    
    

  (sp.)   
     -

    Semenovia  -
 - .    -
,    – S. 

alaica, S. vaginata  S. zaprjagaevii.  
     

  (49*, 99*, 101*, 179*  180*). 
     

    
-  .  

 S. vaginata,     
,     

     -
 .  Seseli tragioides  

  Semenovia bucharica.

Semenovia bucharica 107 , -
   , . , -

 , 04.08.2012, . . , . . 
, . . ,  14 (MW0897155, 

0897156), MN128274; Semenovia bucharica 108* 
, . , 16.07.1947, -

 (TAD) MN128275; Semenovia bucharica 
822* (Holotypus Seseli tragioides), , 

 ,    
- ,  . ,  

 - ,   -
, 03.07.1988, . . , . . , 

. . ,  244 (MW0593889), MN128276; 
Semenovia dasycarpa 76  , -

   , . , 
 . , 06.08.1989, . . , 

. . ,  148 (MW0864875), MN128277; 
Semenovia dasycarpa 78 ,  

     (  
),  . , 07.08.2012, . . -

, . . , . . ,  23 
(MW0897150-0897152), MN128278; Semenovia 

      . . .   - 16-116021660046-9, 
       

(   15-29-02748)  -   .

ПРИЛОЖЕНИЕ
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dissectifolia 104 (Holotypus) , , 
 - ,   -

 ,  - , 02.08.2011, . . 
, . . , . . ,  20 

(MW0594098), MN128279; Semenovia furcata 48 
,    -

,  - , 27.07.1968, ,  
6970 (TAD), MN128280; Semenovia furcata 103 
(Neotypus) , ,  . -

- ,   . , h = 3100 , 
18.08.1958, ,  8152 (TAD), MN128281; 
Semenovia heterodonta 75 , -

 - ,  ,   , 
h = 3386 , 31.07.2012, . . , . . 

, . . ,  2 (MW0897143-
0897148), MN128282; Semenovia imbricata 41 

, , ,   . , 
31.07.1931, ,  671 (LE), MN128283; 
Semenovia imbricata 106 (Holotypus) -

, ,  - ,   
 ,   . ,  

.  ,      
 .  ,  01.08.2011, . .  -

,  . .  , . . ,  13 
(MW0594100), MN128284; Semenovia pamirica 
42 , ,    

. -    , 21.07.1956, 
,  27 (LE), MN128285; Semenovia 

pimpinelloides 45 ,  
.,  . - ,   

 , 14.08.2010, . . , 
. . ,  8 (MW0864993), MN128286; 

Semenovia vachanica 43 ,  
,    ,  
, 29.08.1962, ,  736 (TAD), 

MN128287; Semenovia vachanica 58 (Holotypus) 
, ,  - , -

   ,   
. , .  . , 

    6 , 05.08.2011, . . 
, . . , . . ,  28 

(MW0594102), MN128288; Semenovia vaginata 
97 (Holotypus) ,  .,  

  ,  -
, 15.07.1969, . .   .,  1254 

(MW0594104), MN128289; Semenovia vaginata 
845* , .   

,  .  (  ), -
 , h = 3600 , 22.08.1966, ,  

4129 (TAD), MN128290; Semenovia zaprjagaevii 
93 ,  ,  . 

- ,   , h = 2200 , 
11.07.1966, , (TAD), MN128291; Semenovia 
zaprjagaevii 94 ,  -

,  , , 28.07.1956, 
 (MW0897142), MN128292; Semenovia 

zaprjagaevii 95 ,   -
 ,  - , . -

, , 11.07.1981, . . , . . 
, . . ,  170 (MW0865056), 

MN128293; Semenovia zaprjagaevii 183* -
,  ,   

 ,  - , 19.07.2007, -
 (FRU), MN128294; Semenovia sp. 101* 

,    -
,  . ,  - , h = 

2826 m, 07.09.2015, . . , . . -
  1 (MHA), MN128295; Semenovia sp. 49* 

,  , 70  -
  , , h = 2500 , 25.09.2011, 

 (FRU), MN128296; Semenovia sp. 99* 
,    -

,  .    , -
 - ,   , h = 2767 , 

08.09.2015, . . , . . ,  5 
(MHA), MN128297; Semenovia sp. 179* -

,    , 
 ,   , h = 2300 

, 03.07.1969, ,  2930 (TAD), MN128298; 
Semenovia sp. 180* ,   

 ,  ,   
  , h = 2500 , 03.07.1969, 

,  2946 (TAD), MN128299.

Таксоны, ITS-последовательности которых 
взяты из базы GenBank

Azilia eryngioides (Pau) Hedge & Lamond, 
AF008620, AF009099; Bilacunaria microcarpa 
(M.Bieb.) Pimenov & V.N.Tikhom., KJ700298; 
Cachrys cristata DC., KX452218; Cachrys 
libanotis L., KJ395460; Carum carvi L., KF454471; 
Cymbocarpum anethoides DC., GU190156; 
Cymbocarpum wiedemannii Boiss., GU291352; 
Ducrosia anethifolia (DC.) Boiss., AY941268, 
AY941296; Ducrosia assadii Alava, DQ427043; 
Ferulago angulata Boiss., AY941272, AY941300; 
Heracleum lehmannianum Bunge, DQ427048; 
Heracleum pastinacifolium K. Koch, EF043022; 
Heracleum sibiricum L., EF043030; Kalakia 
marginata (Boiss.) Alava, FJ861172, FJ828989; 
Pastinaca clausii (Ledeb.) Calest., DQ996579; 
Pastinaca sativa L., FJ861173, FJ829023; Prangos 
acaulis (DC.) Bornm., KX452221; Prangos 
haussknechtii Boiss., KX982517; Semenovia 
alaica Lazkov, FJ861176, FJ828992; Semenovia 
furcata Korovin, FJ861179, FJ828995; Semenovia 
heterodonta (Korovin) Manden, FJ861181, 
FJ828997; Semenovia pamirica (Lipsky) Manden., 
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FJ861184, FJ829000; Semenovia pimpinelloides 
(Nevski) Manden., FJ861185, FJ829001; Semenovia 
rubtzovii (Schischk.) Manden., FJ861186, FJ829002; 
Semenovia tragioides AY941288, AY941316; 
Semenovia transiliensis Regel & Herder, EU526113, 
EU526114; Semenovia zaprjagaevii Korovin, 
FJ861206, FJ829007; Seseli montanum Pall. ex 

Ledeb., MG697141; Seseli rigidum  Waldst. & 
Kit., MG697140; Seseli tortuosum Sm., AY179031; 
Tetrataenium aquilegifolium (C.B.Clarke) Manden., 
FJ861192, FJ829021; Tetrataenium rigens (DC.) 
Manden., FJ861200, FJ829015; Tetrataenium 
sprengelianum (Wight & Arn.) Manden., FJ861195, 
FJ829010. 
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TAXONOMIC REVISION OF ENDEMIC SPECIES OF THE GENUS 
SEMENOVIA (UMBELLIFERAE-APIOIDEAE) DISTRIBUTED 

IN NORTHERN PAMIR-ALAY BASED ON ANALYSIS 
OF MORPHOLOGICAL AND MOLECULAR DATA

U.A. Ukrainskaja1, E.I. Terentieva2, T.H. Samigullin3, E.V. Kljuykov4

Based on the results of morphological-anatomical and molecular-phylogenetic data analysis, 
taxonomic revision of critical endemic species of Semenovia genus in the Northern Pamir-Alay 
(S. alaica, S. vaginata  S. zaprjagaevii) has been performed. According to the received results, 
a conspect of Semenovia species for this region is  elaborated, key for their determination has 
been created and diagnostic characters  have been specifi ed. The complex approach to investi-
gation of critical species has allowed carrying out their diagnostics and clarifying distribution 
of endemic species S. vaginata and S. alaica. The performed analysis of morphological char-
acteristics along with molecular data has permitted us to relate Seseli tragioides to synonyms 
of Semenovia bucharica. 

Key words: ITS, phylogeny, Semenovia, Umbelliferae, Apioideae, Northern Pamir-Alay.
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. D. baltica      
(2008).

     -
    Dactylorhiza,  

     . (2016 .), 
    -

      
.

Материалы и методы

  D. baltica   
2016 .  . .

     -
      
     -
   .    

   ,  
  MW   ( ).  -

-     
   -

  (ITS1-5,8S-ITS2)  
 ,     -

    , -
      

       
(Baldwin et al., 1995; Cheng et al., 2016). -

 ,    -
 (ITS1-5,8S-ITS2)   , 

   Valiejo-Roman et al. (2002). -
     

 .     
(ITS1-5,8S-ITS2)   (Chromas Lite 2.3)  

      
     -

 ,   
   .
   -
   Dactylorhiza  

 GenBank ( ).
 ITS-   

    MUSCLE (Edgar, 
2004).    -

   -
      

BioEdit version 5.0.9. (Hall, 1999).   42 -
   

ITS 1,2   642 ,   
576 – , 36 – - -

  30 – - . 
-    

  ITS-   
 –  Mr. Bayes 3.1 (Ronquist, 

Huelsenbeck, 2003)    -
 PAUP* 4.0b8 (Swofford, 2003).  

   ,  -
   .     -
  -  

,    -
 ( . 1).

Результаты и обсуждение

 2016 .    « » -
    -

     
      
. ( . Orchidaceae).  .  7   

   C -   
      -

      
   : Dactylorhiza 

baltica,     -
 . (7.VII 2016,  . ., -

 . .,  . .,  . .) ( . 2),  
 D. maculata (L.) Soó.   

   -
  –  ,   

  (   ., 2014). 
     

      , 
       –   

 .     -
 ( , 2018).    . 

      
(D. fuchsii),  D. incarnata ,  -

    -
 .    

 , ,   ,  
 ,      -

  . 
  D. baltica,  

  ,  10  (8 -
      ).  

   1–3 .  -
   .  

       
    , -
   ,    . 

     . 
     -

 ,      -
,      (Shipunov  ., 

2005) –   ,   -
     .    

     
200–470 .     50–80 , 

  140–175 ,   35–40 , 
  6–7 ,   6–9   -

  7,5–12 ,   , 
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     D. baltica  -
  (Shipunov  ., 2005).

     -
      
  D. maculata,   

  ,    Dactylorhiza 
 6 ,     

 . ( -  ,  , 
 . ).  ,  -

-     
 GenBank (https://www.ncbi.nlm.nih.gov/

nucleotide/)    15 -
  (ITS 1, 2) -

   Dactylorhiza (D. maculata, D. 
majalis, D. fuchsii, D. incarnata) ( ). 

     
,    -

 ( , 2000; , 2012; Shipunov et al., 
2005).      -

  Gymnadenia conopsea (L.)R. Br. – -
,    Dactylorhiza.
     
  Dactylorhiza  4  -

  (I, II, III  IV),  -

   ( . 2).    
I   ,    

 .,   (114, 115, 
117, 120, 121, 124)  5     
GenBank.   II  III    -

  (  GenBank)  -
 ,     
 ( ).

 II   D. maculata, 
    III   D. incarnata. 

( . 1).
  ITS-   

   Dactylorhiza  
  I   -

 ,      
 II, III  IV. 
  I   D. baltica  D. fuchsii 

  А.  -
  D. baltica (96, 119, 120, 124) -

     -
   а   А 

( . 1).   (ITS) 
     , -

    D. baltica  

. 1. Dactylorhiza baltica (Klinge) Orlova   . 
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 .  D. fuchsii (115, 117, DQ 
022864, AY699424)   -

    D. baltica,   
      -

   .  
97,   -  ,   -

 .      -
       D. 

maculata,     ITS -
       D. 

fuchsii.    -
  .

  D. maculata,   -
  .,   114 

(    .,  - ) 
  D. majalis (  GB)    I 
      -

 А. 
 ,   

  - -

    -
    D. baltica.

    -
  .     -

      -
     . 

  II  III,  -
  D. maculata  D. incarnata,  -

 D. baltica    GenBank -
    , 

   IV.  -
    (  

 ., 2018),       
D. baltica,    -

  ,   
 D. fuchsii × D. majalis ( , 

2000)  D. fuchsii × D. incarnata ( , 
2012; Shipunov et al., 2005).   -

  ,   
  IV   .

      . . .   - 16-116021660049-0: 
     ;      

 (   14-50-00029):    , 
-  .

Список видов, ITS-последовательности 
которых использованы при построении 
молекулярно-филогенетического дерева
D. baltica (96) . ,   

 C -    -
  ,  - -

 , 7.07.2016, . .   ., 
(MW0568629), MN135946; D. baltica (119) -

 .,  - ,   
« », 27.06.2003, . . , . .   

., (MW0295297), MN135947; D. baltica (120) 
 .,   « -

 »,   -
, 18.06.2012, . , (MW0295308), 

MN135948; D. baltica (124)  ., 
 - , . , 7.07.2008, 

. . , (MW0295306), MN135949; 
D. fuchsii (115)  , -

 - ,  . , 26.06. 
1971, . . ,  5210, (MW0295415), 
MN135955; D. fuchsii (117)  ., 

 - ,  . -
 13.06.1971, . . ,  5156, 

(MW0295417), MN135956; D. incarnata (118) 

 .,  - , . -
, 20.06.1971, . . ,  6162, 

(MW0295733), MN135957; D. incarnata (126) 
 ., . , 4.06.1972, 

. . ,  10272, (MW0295737), 
MN135958; D. maculata (89)  ., 

 - ,    .   
 . ,  - -

    , 1.07.2016, . . -
  .,  4, (MW0568638), MN135959; 

D. maculata (90)  .,  - , 
   .    

. ,  -   
  , 1.07.2016, . .  

 .,  7, (MW0568637), MN135960; 
D. maculata (91)  .,  

- ,    .   -
 . ,  -  

   , 1.07.2016, . . -
  .,  2, (MW0568636), MN135950; 

D. maculata (92)  .,  - , 
   .   -

 . ,  -   
  , 1.07.2016, . .   

ПРИЛОЖЕНИЕ
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Аверьянов Л.В.     
Dactylorhiza maculata (l.) Soó. s.l. . Orchidaceae 
// . . 1979. . 64,  4. . 572–582 [Aver’yanov 
L.V. O vnutrividovoi strukture taksona Dactylorhiza 
maculata (l.) Soó. s.l. sem. Orchidaceae // Bot. zhurn. 
1979. . 64.  4.  S. 572–582].

Аверьянов Л.В.  ( rchidaceae)  
 // Turczaninowia, 2000. . 1.  1. . 30–53 

[Aver’yanov L.V. Orkhidnye (Orchidaceae) Srednei 
Rossii // Turczaninowia, 2000. T. 1.  1. S. 30–53].

Вахрамеева М.Г., Варлыгина Т.И., Татаренко И.В. 
  ( ,   ). 

., 2014. 437 . [Vakhrameeva M.G., Varlygina T.I., 
Tatarenko I.V. Orkhidnye Rossii (biologiya, ekologiya 
i okhrana). M., 2014. 437 s.].

Ефимов  П .Г.    -
 Dactylorhiza baltica ,  D. fuchsii  

D. incarnata  (Orchidaceae)   -  
    ISSR / / 

. . 2012. . 97,  6. . 751–760 [Efimov 
P.G. Issledovaniya geneticheskogo polimorfizma 

.,  5, (MW0568638), MN135961; D. 
maculata (94)  . ,  -

 .  ,     -
,  2.07.2016, . .    ., -

 11, (MW0568635), MN135962; D. maculata 
(98) . ,    . -

,      
,  , 7.07.2017, . .   

.,  17, (MW0568631), MN135963; D. 
maculata (99) . ,    . 

,     -
 ,  , 7.07.2016, . .  

 .,  15, (MW0568631), MN135952; D. 
maculata (100)  .,  

- , -  ,   , -
  . , 9.07.2017, . .  

 .,  18, (MW0568632), MN135964; 
D. maculata (102)  .,  

- ,   -
 ,    ,   
,  , 5.07.2017, . .  

 .,  14, (MW0568634), MN135953; 
D. maculata (103)  .,  

- ,  . ,   -
 , 2.07.2016, . .   
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, 15.07.1977,  13699, (MW0296247), 
MN135968, . , . ; D. 
maculata (127)  .,  

- , 16.07.2011, . . ,  283 [MHA], 
MN135969; D. maculata (fuchsii) (97) -

 .,  - , -  , 
  . ,  , 

9.07.2016, . .   .,  21, 
(MW0568633), MN135951.

Образцы из базы данных GenBank (https://
www.ncbi.nlm.nih.gov/nucleotide/).

D. baltica MH016592; D. baltica MH016593;. D. 
fuchsii AY699424; D. fuchsii DQ022864; D. majalis 
DQ074211; D. majalis DQ074209; D. majalis 
DQ074215; D. maculata DQ022867; D. maculata 
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AY699460; D. maculata AY699469; D. maculata 
AY699479; D. incarnata DQ022885; D. incarnata 
DQ022883; D. incarnata DQ022884; D. incarnata 
AY699422; Gymnadenia conoposea AY699508.

Dactylorhiza baltica, D. fuchsii i  D. incarnata 
(Orchidaceae) iz severo-zapada Evropeiskoi chasti 
Rossii metodom ISSR // Bot. zhurn. 2012. T. 97.  6. 
S. 751–760].

Ефимов П.Г.   /  
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  /  . . . . ., 2018. 
. 751–752 [Efimov P.G. Pal’chatokorennik baltiiskii 

/ Krasnaya kniga Leningradskoi oblasti: Ob»ekty 
rastitel’nogo mira / Pod red. D.V. Gel’tman. SPb.,  
2018. S. 751–752].

Иванова Е.В.  Orchidaceae //  -
. , 1987. . 125–147 [Ivanova E.V. 

Semeistvo Orchidaceae // Flora Sibiri. Novosibirsk, 
1987. S. 125–147].

Кириллова И.А, Кириллов Д.В., Шадрин Д.М. -
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   Dactylorhiza    
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. . 2018.  43. . 44–65 [Kirillova 
I.A, Kirillov D.V., Shadrin D.M. Morfologicheskii i 
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  Phallus Junius ex L.,   –  
   . -

      -
  .   

     - -
 .     , 
 , ,    -
 –  ,   -

    -
 (Kreisel, 1996).  ,  , 

    -
  Dictyophora Desv. (Cunningham, 1944). 

      
     Phallus, -

 P. impudicus f. subindusiatus Pilat (Flora SR, 
1958).   XX .    

  Dictyophora   Phallus sensu lato 
(Kreisel, 1996),       

   Endophallus (  -
)  Phallus (  ,   -
). 
    -

   «A tentative key to identify the 
species of Phallus» (Calonge, 2005).  2005 . 

       -
.    30   -

 . 

   Phallus   
.   2 ,   -

: P. impudicus  P. hadriani.  -
  P. impudicus f. subindusiatus   -

 (   2 )     
(Flora SR, 1958).   -

    (  4–5 ) . 
     

 P. duplicatus (  Dictyophora duplicata) (Ulbrich, 
1932; Flora SR, 1958; , , 2001; 

  ., 2004),   P. impudicus var. 
togatus (Pegler et al., 1995).    

      -
,  P. duplicatus   ,  -

     
 ( , 2008). 

   -
      

  P. duplicatus    -
 P. impudicus var. pseudoduplicatus (Andersson, 

1989).   ,   -
    ,     

    (Kreisel, Hausknecht, 
2009).    , -

 ,    
       

  P. impudicus var. pseudoduplicatus. -

 582.287

ПЕРВАЯ НАХОДКА PHALLUS ULTRADUPLICATUS 
(PHALLACEAE, BASIDIOMYCETES) В РОССИИ 

Ю.А. Ребриев1, Д.В. Агеев2, Л.Ю. Кокаева3, О.Н. Ярославцева4

      Phallus ultradupli-
catus  .         

   .    Phallus ultraduplicatus    
    .    

     .     
   1936 . Dictyophora sibirica     . 

    Phallus ultraduplicatus   
        -

 . 
Ключевые слова: Dictyophora, Phallaceae, , , 

 .

1    – . . .    , . .  (rebriev@yandex.ru); 2 -
   – c .     « » (dim@diamondsteel.ru); 3   

 – . .         . .  (kokaeval@
gmail.com); 4    – c .      (   ) (yarosl@
inbox.ru).
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,    
  Phallus  ,   -

      ,  
     

 (   ., 2017).   
 ,    

    
    (  -

,       -
).       

  Dictyophora sibirica 
Lavrov,    , -

  ( , 1936)   
  P. duplicatus ( , 1954). 
   . .   

    -
 .    

  . . .  
   LE 1582,  

       
 . .  .  -

,      1933 ., 
    .  

     
 -  .
   -

 Phallus   ,   
   .  , 

   ( ) ,  
    (   ) 

   -
  ,   

       . 
     

  .   
      -

     ,   
     -

   .  
  -     

.     -
  ,     ,   

      
 .     -

  ,    -
      

   .  
    -

  Phallus   
     

  .
 2017 .     -

   Phallus sp.   -

 ( ).   -
         

  ( ) , -
   ,   

 .    -
   . 

Материалы и методы

Морфология 

     
  .  

    ( , , 
)   .  -

    . .  (YuR). 
    -

  .    5%-   
      

« -6» .

Выделение ДНК, ПЦР, секвенирование

     
      -

  «Precellys Evolution». 
     

CTAB-  [0,5 M NaCl, 10 M Tris-HCl (pH 
7,5), 10 M EDTA, 2% (w/v) CTAB]  -

   (Griffith, Shaw, 
1998).   ,  

  18S,  -
  ITS1,  5.8S,  -

  ITS2    28S, 
    

ITS1  ITS4 (TCCGTAGGTGAACCTGCGG/ 
TCCTCCGCTTATTGATATGC)  -

  -  (White et al, 
1990).

 ,    
«PCR core»  « ».  -

: 96 °C – 3 , 30 : 1) 94 °C – 30 
; 2) 55 °C – 30 ; 3) 72°C – 30 ; 72°C – 3 . 

   +4 °C.  
 ,    -
,   -

  1,5%-      
EtBr.      
Tris- - -  (TBE).  -

    - . -
       

«CleanUp»  « ».  
   « -

».      -
 «BigDye®Terminator v3.1 Cycle Sequencing 

Kit» («Applied Biosystems», )  -
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  «Applied Biosystems 3730 xl» 
(«Applied Biosystems», ).  -

     
  GenBank    

   BLASTn.

Результаты

 2018 .   - -
  ,   

      
. .  (YuR).   

 ITS1-5.8S-ITS2 -   -
     

Phallus ultraduplicatus ( ).  , 
       

(Adamcik et al., 2015),    P. 

  Phallus ultraduplicatus YuR 3374

impudicus var. pseudoduplicatus.   
  P. ultraduplicatus,   
  . 

Phallus ultraduplicatus X-D Yu, Wei Lv, Shu-Xia 
Lv, Xu-Hui Chen, Qin Wang, Crypt. Mycol. 36(2): 
146, 2015.

Нераскрытые базидиомы   
,    (7–8) × 

(8–9) ,     
 ,   -

  (  2–3 ). 
Раскрытые базидиомы   19–

25 .  , , , 
.  , 4–5  , 

    3–5  
  ,  - , 

Сравнение таксономически значимых признаков обсуждаемых видов 
 ,  , 

P. ultraduplicatus 20–40

  
   

  
 

  
 

 
,  

-               
 

(4,0–5,0) × (1,5–2,0) 

P. impudicus var. 
pseudoduplicatus 40–50  

 
  -

, (4,0–5,6) × (1,8–2,8)

D. sibirica

15–20 
(  

  
  

)

, 
,                                  

  0,5–1,0 ,                   
   

, 2.5–3 

(3,0–4,0) × 2,0
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Васильков Б.П.       
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B.P. O nekotorykh interesnykh i novykh vidakh gaster-
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Лавров  Н .Н .     
  Dictyophora sibirica n. sp. 

// .  -  
, 1936. . 2. . 41–47 [Lavrov N.N. Novyi 

predstavitel’ sibirskoi mikologicheskoi flory Dicty-
ophora sibirica n. sp. // Trudy biologicheskogo nauchno-
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Перова Н.В., Горбунова И.А.    
. , 2001. 157 . [Perova N.V., Gor-

bunova I.A. Makromitsety yuga Zapadnoi Sibiri. Novosi-
birsk, 2001. 157 s.].

Ребриев Ю.А.   – Dictyophora 
duplicata (Bosc) E. Fisch.    

 (   ). ., 2008. . 775 
[Rebriev Yu.A. Setkonoska sdvoennaya – Dictyophora 
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 . .         
(   AAAA-A19-119011190176-7).

  .  - -
  - - , -
.  , .  

2–4  , ,   
,    -

 .  ,  -
-   . 
Базидиоспоры   (4,0–5,0) × (1,5–

2,0) , , , , 
. 

Изученный материал. 54°83  . ., 83°12  . ., 
 ., ,   

,  ,  . 29.VII 2017 
. . . YuR 3374, GenBank MK965097.

Обсуждение

  -
   nrITS1-5.8S-ITS2 -

     
  P. ultraduplicatus.  -

      -
       

  .  

      P. 
ultraduplicatus,      

  .    
     

      -
    Dictyophora sibirica.  
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THE FIRST RECORD OF PHALLUS ULTRADUPLICATUS (PHALLACE-
AE, BASIDIOMYCETES) IN RUSSIA 

Y.A. Rebriev1, D.V. Ageev2,  L.Y. Kokaeva3,  O.N. Yaroslavtseva4

The paper is devoted to the fi rst record of Phallus ultraduplicatus in Russia. Some views 
on the taxonomic position of Phallus specimens with indusium collected in Europe and Rus-
sia are discussed. Short description of Phallus ultraduplicatus is given with the differences 
from morphology similar species. This species looks like broadly distributed in Asian part of 
Russia. Dictyophora sibirica described in 1936 and very similar in morphology with Phallus 
ultraduplicatus. For clarifi cation of taxonomic relationships of Dictyophora sibirica and Phal-
lus ultraduplicatus further studies using molecular-genetic methods are needed.

Key words: Dictyophora, Phallaceae, gasteromycetes, genetic identifi cation, new fi nds.
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