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General information about Russia



Area 17,125,191 km? (1%%), 23% in Europe and 76% in Asia
Population 146,748,590 people (9t")
Subdivisions 85 first-level administrative units



A —tundra
A B — taiga
C — hardwoods
D — steppe
E — deserts
B A
C
B
B
D
E
D
C

Main vegetation types of Russia (zonal biomes)
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Herbaria of the world: 396M specimens

Herbaria:

* World: 3,426
* Russia: 124

Specimens:

 World: 396,204,891
* Russia: 16,175,934
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Herbarium collections: top countries

USA 78,462,700

France 24,046,688

UK 23,655,232

Germany 22,120,100

People's Republic of China 20,375,136
Russia 16,175,934

Japan 12,860,724

Sweden 12,033,000

Switzerland 12,027,534

10 ltaly 11,596,611

S = D=



Top herbarium collections of Russia

Institution Code Collections
1 Komarov Botanical Institute, RAS (St Petersburg) LE 6,000,000
2 Moscow State University MW 1,044,751
3 Central Siberian Botanical Garden, SB RAS (Novosibirsk) NS + NSK 800,000
4 Saint Petersburg University LECB 800,000
5 Main Botanical Garden, RAS (Moscow) MHA 610,000
6 Institute of Biology and Soil Science, FEB RAS (Vladivostok) VLA 500,000
7 Tomsk State University TK 500,000
8 Komi Scientific Centre, RAS (Syktyvkar) SYKO 407,000
9 Vavilov Institute of Plant Genetic Resources (St Petersburg) WIR 376,825

10 Southern Federal University (Rostov-on-Don) RV 350,000



Standard Published Floras



Two complete Russian floras in 200 years

“Flora Rossica” (1842-1853) “Flora URSS” (1934-1964)
written by Ledebour edited by Komarov




Flora Rossica” (1842—-1853) by Ledebour
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* 6,522 species
* 1,139 genera
e 146 families
e 4volumes

* In Latin

Written by Carl Friedrich von Ledebour,
a German botanists employed by
Russia.



“Flora URSS” (1934-1964) by 92 authors

INSTITUTUM BOTANICUM ACADEMIAE SCIENTIARUNM URSS

UR S S

(FLORA UNIONIS RERUMPUBLICARUM
SOVIETICARUM SOCIALISTICARUM)

[\

Redactare principali et redactore tomi ac. V. L. KOMAROV

ELABORAVERUNT

E. Czerni. B. Fedtschenko, N. G h S. Gorschkova,

A, Grossheim, M. Iljin, Q. Knorring, V. Komarov, O. Kuzeneva,

H. Kraschenionikov, A. Kryshtofovich, A. Losina-Losinskaja, S. Nevski,
AL Vvedensky. -

EDITIO ACADEMIAE SCIENTIARUM URSS . IENINGRAD . 1935

70 DAOPA CCCP

CB., UPHKOPHEREIE A. AYAUATHIE) A. OKOAOL. ARHLETHBIE, TYNOBATHIC, GeaoBa-
THE BAH pOSOBATHIE.

1. G. spathacea (Hayne) Salisb. in Koenig et Sims, Annals Bot., il
(1806) 556; Ldb. FL. Ross. 1V, 140, p. p.— Ornithogalum spathaceun Hayne:
in Ust,, Ann. Bot. XXI (1797) 11. —Ie.: Redouté Liliaceae, t. 242; Rehb. le.
n® 1039 (1848); Hegi Illust. F1. d. Mitteleuropa 11, 209, f. 330.— Exs.: FL
exs. Reipubl. Boh.-Slov. n° 597. — I A ¢ noxpuimaom.

. AyxoBuy Ase, 0ARA BHATHTEALHO KpynHee apyroii; BA. cepoparhbie,
HepenpHYATHIE; CT. oAb, 6—20 cm BLiC.; NPUKOPHEBBIX A. ABA OYeHb AAMH-
HbIX, SHAYUTEADBHO AAPHHEE CT., y!KOIKMHEﬁHh]X, Ay}l'(ﬂTH'X, CSEPKY MAOCKHE
HAHM CcAerKa ECll'Hy'EDlxl Cﬂﬂﬂy BLIDYKADIX; l’(nACﬂEBETIlNﬁ Al -ﬂpngo:\l'ona’m-
AnHeTHDI, DHE3Y 6—9 MM WHp., C KOATIAYKOM, DABCH MAHW KOJONE CLB. Cug..
C KOACHOM, 2—4 YRETKOBLIE ; UBH, C KOPOTEHBKHMY NPULE., ABCTOUKH OKOAOLE.
YAAHHEHHO-AQHUETHNIE, TYObie, ABMOHHO-IKEATHE, CHAPYIRH seaennte, 10—
13 wm 4A, THiY, BADOE KOPOUE OKOAOIE. MAH. .IPOZOArOBaThie; 3B. MOUTIE
maposuaras. IV—V. (Taéa. VI prc. 3a,b).

B rteHucThx Aecax # xycrapuxax. — Empom. w.: Bepx.-Boaxs., Bepx.-
Juenp. (peaso). O6m. pacnp.: Cranz, Cp. Emp Aza. Epp. Omican s
Agrann, Tuo 5 Aosgone (7). ’

2. G. Joamnis Grossh. sp. nova in Addenda 1, p. 734; tab. XLIV,.
fig. 2, a-c.—I'. a. Kapsrmma. ‘

. Aykosuga situesnanas, HeGoAbIIAs; BTOPAR AyxOBRIRa maAeHbKas,
O6BITHO TEMEOBATAN, AYEKCTO-MOPIIHHHCTAN; OGOAOUKE AYROBHEH KOBHCTHE,
6ypne; cT. BHIC 3—5 cM, tAabnil; NpHROPHEBOH A. OfUHOuHBIE, B NOATOPA—
ABa pasa AAMHHee CIB., yawoamueiinbiil, 1.5—2 MM B guamerpe, NOABNE; NPH=-
iBerHbif A, OAVH, AQHIETHEIH, paBeH WAH KOPOUE CLUB.; ocTaAbHHE A. B COB.
OYEHh MAAEHDKHE, ArHe R Ho-THAOBK AHDIC, Cgﬂ. BETBHCTOE, HEMHOI‘QEBETKD'JDE
C TOHKMMH IIBH., BASOE-BTPOE AAMEHEE [B.; A, OKOAOIB. XKEATHIE, CHapyisir
caerka seaeHosarnie, 2—10 mm ax., MPOAOATOBATOARHI[ETHIE, TYMne HAH
TyUDBﬂTb[E; Thi4. BABOC KOPO'{E AMCTOYKOB OKOAOLR.§ MAH. MAASHDKHE ORPYIAO-
OBAAbHHIE 3B, [POZOAI'OBATO-ARIEBHARAA; KOpOBOUKA IPEAOATOBaTO-06pATHO-
stigeBugnas, Ha TPETh KOPOUE AMCTOIKOR OKOAOLS. VL. (Ta6a, V1 pue. 15,a, bj.

Ha aymafikax u y rafougero cuera B asmafickom nosce. — Kasxaa: FOmu.

Baxask. Dugem. Onucan ¢ Banresypexoro xpeGra. Tun  Baxy.

Pra Minimae Terr, Bull. Herb. Boiss. V (1905) 1064.— Cyge.
BETBHCTOE; IBH. ¢ MPHUBETHHIMH A. anKOPHeEIﬂe A. HE BhisaioT ay.&qa'rmuﬁ;‘
06nIRO DpuKOpHEROR A 0AMH, yikui. AHCTOUKK OKOAOLR. OCTPDIE HAK OCTPO=
BaTble, MMPH QCHOBAHWHA HMHOT A& FeCHW‘lBTb]B.

Uara Euminimae Terr, Bull. de I'herb. Boiss. V (1905) 1064.—
Mpukopuesoit A. 04 , AnHefiunil KAK Y3ROA pifi, TMAOCKOBATHIH,
npsmofi.

3, G. minima (L) Ker-Gawl. in Journ. Roy Inst. I (1816) 180; Miscz..
FL. Cauc. cr. H, 4 (1912) 146; Kpun. @ 3an. Cu6. I (1929} 594.-~

* 17,520 species

* 1,676 genera

e 160 families

* 30 volumes

* |n Russian
(translated into English)

Written by Komarov Institute, RAS staff
members under the leadership of
V.L. Komarov (Leningrad, USSR)



Checklists by Sergei Czerepanov

1973

Additions to the “Flora URSS”:

4,745 species and subspecies
added

1981

A checklist #1: 22,238 taxa
21,463 species

330 subspecies

445 hybrids

1995 1995

A checklist #2: 23,397 taxa (international and Russian editions)
21,770 species, 500 subspecies, 594 hybrids,
533 most widely cultivated species



Czerepanov (1995): a distribution scheme

1. Eastern Europe
({'ZQ 2. Caucasus
0 3. Western Siberia
S A 5 4. Eastern Siberia
, 1 5. Far East
6. Middle Asia
2 6

Erucastrum C. Presl

armoracioides (Czern. ex Turcz.) Cruchet (Brassica armo- 3’ 4’ 5 — i n R u SS i a

racivides Czern. ex Turcz., B. elongata Ehrh. subsp.
armoracioides (Czern ex Turcz.) Aschers. & Graebn,,

B. elongata subsp. intergrifolia (Boiss.) Breistoffer, B. _ | . .

elongata auct.) - 1,2,3, 6 1’2 pa rt y In RUSSIa
cretaceum Kotov (Brassica elongata Ehrh. var. pinnatifida

Schmalh., B. elongata subsp. pinnatifida (Schmalh.)

G & Burdet) - 1 . : =
gallim::l(l’[';leid.) ?)T.E??ichulz (Sisymbrium gallicum Willd.) 6 O U tS I d e R U SS I a

- 1, 5(alien)



Five standard floras

Area 1l

1974-2004
Area 2

2003-[2021]
Areas 3,4

1988-2003

Area 5
1985-2006

Area 6
1968-1993



it

Dozens of regional floras, guides, checklists




Atlases and Floras with distribution maps

183

Tt Alllam oubaas.

77. Alliwn prastealn.

7o Alliugn daveiows.

126

771. Totentills gelids |

2
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No reliable data on the number of species
in the flora of Russia

* An estimate by Kamelin (2007) is
12,500 species — conception of
moderate splitting.

* Moscow Digital Herbarium holds
specimens of 10,197 species —
conception of moderate lumping
used by Catalogue of Life.




Electronic resources

1. Digitized literature
2. Digitized herbarium collections
3. Databased literature records

4. Observations with photos from the community
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Biblioteka “Flora i Fauna”

* A library of the Russian-
language scanned
monographs and serials on
biodiversity

* 14,321 volumes

* Initiated by Alexey Shipunov
(currently in US)

e Available at
http://herba.msu.ru/shipunov

/school/sch-ru.htm
* Russian language only
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Russia in GBIF: vascular plants

. France 58,273,994

. Germany 27,264,091
Netherlands 20,562,419

. Australia 19,328,323

. United Kingdom 18,616,825
. Spain 17,600,567

. USA 17,352,134

. Sweden 16,266,611

0 N O Uh wWwN R

16. Russian Federation 2,852,102
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Three main sources of e-occurrences in GBIF

1. Digitized herbarium specimens 2. Dots from published floras 3. Records with photographic evidences

821,390 (29%) 169,854 (6%) 1,718,185 (65%)



How many specimens are imaged in Russia?

Russia:

* 16,176,000 physical specimens
* 1,309,000 imaged

* 7,8% imaged

World:

* 396,205,000 physical specimens
* ca. 62,000,000 imaged

* 15,6% imaged

Sources: Thiers (2021), Index Herbariorum, other sources
Original counts and estimates



Top digital herbaria of Russia

I“

Images

Proportion
of imaged

Web-portal

E Main Botanical Garden, RAS (Moscow)

Central Siberian Botanical Garden, RAS
(Novosibirsk)

Komarov Botanical Institute, RAS (Saint
Petersburg)
H Botanical Garden-Institute, RAS (Vladivostok)

Institute of Plant and Animal Ecology, RAS
(Yekaterinburg)
Altai State University (Barnaul)

E Tula State Pedagogical University (Tula)

Lomonosov Moscow State University (Moscow)

MHA

NS+
NSK
LE

VBGI
SVER

ALTB
TUL

1,029K

78K

52K

44K

42K
18K

17K
9K

specimens

94%

13%

7%

<1%

53%
14%

6%
86%

https://plant.depo.msu.ru/
https://www.gbif.org/

https://plant.depo.msu.ru/
https://www.gbif.org/

http://84.237.85.99:8081/
https://www.gbif.org/

http://herbariumle.ru/

http://botsad.ru/herbarium/

https://herbarium.ipae.uran.ru/

http://old.ssbg.asu.ru/
https://plant.depo.msu.ru/

https://www.gbif.org/

Source: Seregin (2020)
Modified 18 Jan 2021



Data mobilization from literature:

Asian Russia (MAP initiative)

Performed by Victor Chepinoga (Irkutsk) and his team

species lists for every 27 regions compiled

data in form of Excel tables presented by 312,964 records

6,460 species, 488 subspecies, 177 varieties

50 sources checked RS ST ZTEE -



Atlases and Floras with distribution maps:

digitization efforts

€« C | ® www.dmap.co.uk & W G* O

QNMAL 3 DMAP

Distribution mapping software

CONTENTS

. General Description:

For prospective users:

= dedstut DMAP for Windows is mapping software designed specifically for producing Distribution Maps and

\ Example Maps Coincidence Maps which are displayed in colour on-screen, with multiple zoom capability. The maps
What the users sa can be printed at high resolution in colour or black and white, or they can be exported as high-resolution
Bublications images to other software for incorporating high-quality maps in reports or publications.

Orders and Payments
on V

Base maps for specific areas can be supplie]
‘ Contact Alan Morto,

Internet, or they can be newly-digitized usiy
DMAP they can be produced by a scanner.

For existing users:
v

Data entry for DMAP is very flexible and d
biological recording software package. The]
other metric co-ordinates, UK PostCodes, d

| Add-on Utilities DMAP is used by numerous individuals an

Additional Maps of comments from a few of these users can
=
Problems

‘ About Alan Morton Main Features:

Other resources:

Can be used for any scale of mappin,
e Mercator Calculator

Offers a wide range of symbol types
A Key to symbol types can be generq
Comes with maps for the British Isle
resolution)

* Add | maps available,
gfg';shla:‘o’le.,‘ ised. + Base maps can be digitized images of
i « Latitude+Longitude co-ordinates sup)
m ¢ British, Irish, and UTM Grid Referer
+ UK PostCodes supported
o User-supplied text can be displayed d
T darviany « Multiple zoom facility

Y [
Moo= T

mrsmont allEEwe 9|

; 34,893 localities
. | for 1,284 species




Theoretical example of the text parsing
(Guide for the Moscow Oblast Plants, 1966)

9.

Hammarbya. Markoranna

127 [8—20]

JIOTa, PEAKO B

MoxoBBIE M 0COKOBO-MOXOBH® 60-

|’/2 VII—VIII|
eB., Rua.-lIm., Bocr. [H. paludosa (L.) O. Ktze.

(Malazis paludosa Sw.

— M., OGoxoTnHas!

6. Liparis,

2 [8—20,

2]y VI—1/; VIII. CharroBrie m nepexofHue 60J0Ta,

Ha BJIA}KHOM WJI

AIX TOop(de, O9eHh peJKO Y CeB.-BOCT. OKPAaHH

MockBH u B Jall. (TnocTechoe 03.). |[L. loeselii (L.) Rich., —
JI. JIézensn.
Habitats (ecology)
Formal rarity Distribution




Text parsing results: a database
(theoretical example)

Field
Genus number
Genus name (Latin)
Genus name (vernacular)
Life form
Height (minimum)
Height (maximum)
Flowering period (start)
Flowering period (end)
Habitats (ecology)
Formal rarity
Distribution
Species name (Latin)
Author of the taxon
Synonymy
Species name (vernacular)

Original value (verbatim)
5
Hammarbya
MsAKoTHMUA
h
8
20
2/2 Vil
VIII
MoxoBble 1 0COKOBO-MOX0Bble 60/10Ta
peako
Ces., Kn.-m., BocrT.
Hammarbya paludosa
(L.) O. Ktze.
M. paludosa Sw.
M. 6onoTHasn

Standardized value
5
Hammarbya
MsaKoTHMUa
Perennial
8
20
Second half of July
August
MoxoBble 1 0COKOBO-MOX0Bble 60/10Ta
Rare
Northern Region | Klin-Dmitrov Region | Eastern Region
Hammarbya paludosa
(L.) Kuntze
Malaxis paludosa Sw.
MsAKoTHMUA 6onoTHaA

AK.
AK.
AK.
AK.
AK.
AK.
AK.
AK.
AK.
AK.
AK.
AK.
AK.
AK.
AK.

Author
Skvortsov
Skvortsov
Skvortsov
Skvortsov
Skvortsov
Skvortsov
Skvortsov
Skvortsov
Skvortsov
Skvortsov
Skvortsov
Skvortsov
Skvortsov
Skvortsov
Skvortsov

Reference
Onpegenutens..., 1966
Onpepgenvtens..., 1966
Onpegenutens..., 1966
Onpegenutens..., 1966
Onpepgenuvtens..., 1966
Onpegenutens..., 1966
Onpegenutens..., 1966
Onpegenutens..., 1966
Onpepgenutens..., 1966
Onpegenutens..., 1966
Onpegenutens..., 1966
Onpegenutens..., 1966
Onpegenutens..., 1966
Onpegenutens..., 1966
Onpegenutens..., 1966
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“Flora of Russia” on iNaturalist:
photo observations from the community

901,003 verified observations 117,264 unverified observations
7,194 species

11,037 observers

2,013 subscribers (members of the community)



“Flora of Russia” iNaturalist

901,003 verified observations




" Records per 100x100

(“Flora of

Russia” on iNatura

Km grids: Asian Russia

ist)

0-0
1 - 500
501 - 1500

1501 - 2500
2501 - 4000
A000-20000

Source: https://www.inaturalist.org/projects/flora-of-russia
by Sergey Dudov



Density of citizen science data vs.

population density

Sources: https://www.fresher.ru/2019/12/03/karty-plotnosti-naseleniya-rossii-evropy-ssha-i-avstralii/
https://www.inaturalist.org/projects/flora-of-russia/



SUMMER 2019

Unverified
records
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Community of
the project
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Distribution data online (not in GBIF)

521,886 photos of plants | PLANTARIUM.RU

23,620 species with photo
1,457 members
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Distribution data online (not in GBIF)

AGROATLAS.RU




Basic patterns of the Russian flora



4 2

A

3

Four major floristic regions of Russia (Takhtajan, 1978)

Boreal subkingdom Area Species diversity
1. Circumboreal Region (12 provinces) 98% ?
2. Eastern Asian Region (2 provinces) 1,5% 24%
Ancient Mediterranean subkingdom
3. Mediterranean Region (1 province) 0,01% 16%
4. Irano-Turanian Region (1 province) 0,5% 10%

Sources: Takhtajan (1978), Seregin et al. (2020), Original counts and estimates
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Number of vascular plant species per 100 km? (Malyshev 1992)

1. Crimean Mts.
>1,000

2. Caucasus
>900

3. Forest/steppe ecotone
(Voronezh area)
>800

4. Vladivostok area
>800



v, v

Number of vascular plant species per 1,000 km? (Malyshev 1992)

1. Crimean Mts.
>1,500 (!)

2. Caucasus
>1,300

3. Forest/steppe ecotone
(Voronezh area)
>1,100

4. Vladivostok area
>1,100



Number of vascular plant species per 10,000 km? (Malyshev 1992)

1. Crimean Mts.
>2,000

2. Caucasus
>2,000

3. Altai Mts.
>1,400

4. Vladivostok area
>1,400



All records per 250x250 km grids (GBIF data)

|

[ ]o-1

1- 1000

1000 - 4698
4693 - 8420
3420 - 13562
13562 - 196280
19680 - 32483
32483 - 163302

Source: GBIF
Map by Sergey Dudov



Species per 250x250 km grids (GBIF data)

[ ] o-1

1-30

50 - 200
200 - 570
570 - 905
905 - 1316
1316 - 2022
2022 - 2856

Source: GBIF
Map by Sergey Dudov



it

Species per 100x100 km grids (GBIF data)

| Jo-o0

[ lo-100

[ 1100 - 300

[ 1300 - 700
] 700 - 1457
Bl 1457 - 1748
Bl 1748 - 2040
Il 2040 - 2331




il

20 hotspots of vascular plant diversity
(Barthlott et al. 2005, 2011)




1
1. Dagestan 3,380
2. Volgograd Oblast 2,970
3. Primorsky Krai 2,750
4. Krasnodar Krai 2,600 3
5. Crimea 2,573

Number of known vascular plant species per administrative units (by Igor Pospelov based upon Seregin et al. (2020))



Efforts of iNaturalist community in documenting of species diversity (by Igor Pospelov based upon Seregin et al. (2020))



Top 20

most recorded

species of the
Russian flora on
INaturalist
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Citizen science data ey vs. specimen data (ighy
for the Russian flora: top recorded species




Ambrosia artemisiifolia L. in Russia: a progress

All GBIF data: 653 records, incl. 351 records (54%) from iNaturalist
2019-2020 only: 376 records, incl. 324 records (86%) from iNaturalist
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Pedicularis palustris L. in
Moscow Region: a decline

Herbarium data: 122 records iNaturalist data: 7 records (4 localities)

O




Thanks for being with me today!



