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ABSTRACT

As a result of the syntaxonomic analysis of the subalpine alder .A/uus alnobetula sub-
sp. fruticosa (Rurp.) Raus scrub communities, it was determined that the associations
names ‘Calamagrostio obtusataec—Alnetum alnobetulae’, Poo irkuti-
cae—Alnetum fruticosae’and ‘Calamagrostio langsdorffii—Alnetum
fruticosae’ are later synonyms of the association name ‘Athyrio distentifo-
liae—Alnetum fruticosae'. The validations and descriptions of the alliance
Aquilegio glandulosae—Alnion alnobetulae Ermakov all. nov. and the
order Aquilegio glandulosae—Alnetalia alnobetulae Ermakov ord. nov.
wetre carried out in accordance with the 4th edition of the International Code of
Phytosociological Nomenclature. The diagnostic species, peculiarities of ecology
and geographical area are indicated for these higher units. Prodromus of South
Siberian syntaxa of the class Betulo carpaticae—Alnetea viridis Rejmanek
ex Boeuf, Theurillat, Willner, Mucina et Simler in Boeuf et al. 2014 is represented.
Keywords: syntaxonomy, subalpine vegetation, alder scrub, validation, Betulo—Alnetea
viridis, Siberia

PE3IOME

Epmakos H.B. Baamamsanusa u onmcaHue HEKOTOPBIX CHHTAaKCOHOB
Ccy0aAbIUICKUX 060Oraro-pasHOTPABHBIX OABXOBHHUKOBBIX COOOIIECTB
Cubupu (xaacc Betulo carpaticae—Alnetea viridis). B pesyabrare
BBIIIOAHCHHOI'O CHHTAKCOHOMUYECKOTO AaHAAN3A CAUHUL] CYOAABIIHIICKIX COO0-
II[ECTB BBICOKUX OABXOBHUKOBBIX (Aluus alnobetnla subsp. fruticosa (Rurp.) Raus)
KYCTAPHHUKOB OIIPEACACHO, YTO HasBaHusA accounarnuii ‘Calamagrostio ob-
tusatae—Alnetum alnobetulae’,‘Poo irkuticae—Alnetum fruticosae’
n ‘Calamagrostio langsdorffii—-Alnetum fruticosae’ sBasrorca Go-
Aee ITOBAHHMU cHHOHuMaMu Hasanus Athyrio distentifoliae—Alnetum
fruticosae’. OcymecTBACHA BaAMAM3AIMA M OIHCaHWE coroza Aquilegio
glandulosae—Alnion alnobetulae Ermakov all. nov. mmopsiaka Aquilegio
glandulosae—Alnetalia alnobetulae Ermakov ord. nov. B coorsercrBun
¢ 4-m m3parmem Mexaynapoanoro Koaexca PHTOCONMOAOTIIECKOH HOMEH-
KAQTYPBIL. AAA HOBBIX BBICIIINX EAMHIIL IPUBEAEHBI AMAIHOCTHYECKUE BHABI,
ocobeHHOCTH 3KOAOTHM 1 reorpadun. [IpeAcTaBACH IPOAPOMYC FOKHOCHOMP-
cknx coobrects kaacca Betulo carpaticae—Alnetea viridis Rejmanek ex
Boeuf, Theurillat, Willner, Mucina et Simler in Boeuf et al. 2014.

KaroueBble CAOBA: CHHTAKCOHOMUS, CYOAABIIMIICKAS PACTHTEABHOCT, OABXOBHIKH, Ba-
anamsarms, Betulo—Alnetea viridis, Cubups

Communities of subalpine herb-rich alder (Aluus alno-
betula subsp. fruticosa (Rurp.) Raus) scrub occur in the high
mountain belt of Southern Siberian mountains. Until re-
cently, they were represented in the literature (Ermakov et
al. 2000, Lashchinskiy et al. 2015, Zibzeev & Nedovesova
2017) by several associations — Athyrio distentifoliae—
Duschekietum fruticosae Ermakov et al. 2000, Do-
ronico altaici—-Duschekietum fruticosae Lash-
chinsky 2015 nom. inval. (Art. 5a), Bergenio crassifoli—
Alnetum fruticosae Zibzeev et Nedovesova 2017,
Carici iljinii—Duschekietum fruticosae Zibzeev et
Nedovesova 2017 included together with syntaxa of tall-
forb subalpine meadows in the class Mulgedio—Aco-
nitetea. Recently, two papers on the classification of this
vegetation type in the Altai-Sayan mountain system were
independently published in 2024 (Ermakov 2024, La-

shchinsky et al. 2024). Authors of these publications pro-
posed to classify the South Siberian subalpine communities
dominated by Aluus alnobetula subsp. fruticosa within the
class Betulo carpaticae—Alnetea viridis in the rank
of orders — Doronico altaicae—Alnetalia alnobe-
tulae Ermakov 2024 and Veratro lobeliani—Alne-
talia viridis Lashchinskiy et al. 2024 that are actually sy-
nonyms. Each of these orders includes one alliance, respec-
tively Aquilegio glandulosae—Alnion alnobetulae
Ermakov 2024 and Veratro lobeliani—Alnion fruti-
cosae Lashchinskiy, Chepinoga et Zibzeev 2024 being also
synonyms. The issue of name priority could be resolved
in accordance with art. 23 of the International Code of
Phytosociological Nomenclature (ICPN) (Theurillat et al.
2021). However, both publications lack the results of a
comparative syntaxonomic analysis of the new associations
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and the previously described association Athyrio dis-
tentifoliae—Alnetum fruticosae Ermakov et al. 2000
nom. corr. et mut. (recte: Athyrio distentifoliae—Du-
schekietum fruticosae Ermakov etal. 2000). It resulted
in the emergence of synonyms among the proposed new
associations, including those that were chosen as nomen-
clatural types of new higher rank syntaxa (alliances men-
tioned above). Therefore, the aim of the study is to identify
synonyms among the described South Siberian associations
of the class Betulo carpaticae—Alnetea viridis and
to validate the higher rank units according to the ICPN
(Theurillat et al. 2021).

A quantitative analysis of the floristic similarity of the
associations was performed based on the results of proces-
sing the constancy table (species constancy values 1-100 %)
of 10 syntaxa using program Statistica 6.0 (Euclidian Dis-
tance, Ward’s method). Constancy scale used in the synoptic
table: I — 1-20 %, II — 21-40 %, III — 41-60 %, IV — 61—
80 %, V —81-100 %). Taxonomic reference: POWO (2025).

The results of the quantitative analysis (Euclidian dis-
tance, Ward’s method) of 10 subalpine alder scrub syntaxa
(Fig. 1) showed the high level of floristic similarity between
associations Athyrio distentifolii—~Alnetum viridis
Ermakov et al. 2000 (10), Athyrio distentifolii—Al-
netum viridis Ermakov et al. 2000 (in Zibzeev & Ne-
dovesova, 2017) (7), Calamagrostio obtusatae—Al-
netum alnobetulae Ermakov 2024 (8), Poo irkuti-
cae—Alnetum fruticosae Lashchinskiy et Chepinoga
in Lashchinskiy et al. 2024 (6) and Calamagrostio lang-
sdorffii—Alnetum fruticosae Lashchinskiy in La-
shchinskiy et al. 2024 (9) united in one cluster A (Fig. 1).
The association Bergenio crassifolii—-Duschekietum
fruticosae Zibzeev et Nedovesova 2017 and non-rank
community Duschekia fruticosa (Zibzeev & Chernikova 2000)
were also united in one cluster B. Other associations were
repesented in cluster C (Fig 1).

Synoptic table based on the results of cluster analyses
(Table 1) demonstrates the floristic diagnostic features
of all South Siberian units of subalpine alder (Aluus
alnobetula subsp. fruticosa) scrub. Four floristically similar
associations (Athyrio distentifolii—Alnetum viri-
dis, Calamagrostio langsdorffii—Alnetum fru-
ticosae, Poo irkuticae—Alnetum fruticosae and
Calamagrostio obtusatae—Alnetum alnobetulae)
described from the North-Eastern Altai, Western Sayan
and the Khamar-Daban mountain ridge have a common
group of diagnostic species (Athyrium  distentifolinm,
Calamagrostis — obtusata, Dryopteris  expansa, Gymnocarpinm
dryopteris, 1ysimachia enropaea, Micranthes nelsoniana subsp.
aestivalis, Phegopteris connectilis, Thelypteris limbosperma) distin-
guishing them from other associations of the class Betulo
carpaticae—Alnetea viridis (Table 1). These predomi-
nantly mesophilous forest plants indicate specific ecological
and geographical features of these four associations related
to their occurrence in the ultra-humid climatic sector of in
South Siberian mountains. The cyclonic climate regime pro-
viding a large amount of winter precipitation, results in the
formation of deep (up to 2 m) snow cover, which protects
the soil from strong freezing (Polikarpov et al. 1986). This

promote to the penetration of moderately thermophilous
forest plants into the subalpine belt, which have high values
of constancy and abundance in all four above-mentioned
associations. There are no significant differences in the flo-
ristic compositions and ecology of these syntaxa. Conse-
quently, the associations Calamagrostio langsdorffii—
Alnetum fruticosae Lashchinskiy in Lashchinskiy et
al. 2024 Calamagrostio obtusatae—Alnetum alno-
betulae Ermakov 2024 and Poo irkuticac—Alnetum
fruticosae Lashchinskiy et Chepinoga in Lashchinskiy et
al. 2024 are considered as later synonyms of the association
Athyrio distentifolii—Alnetum viridis Ermakov
2000. The subalpine alder scrub community included
by Lashchinskiy et al. (2024) in the Calamagrostio
langsdorffii—Alnetum fruticosae is characterized
by the high constancy a local endemic species Aconitum
sajanense which replaces the more widespread species
A. septentrionale in the central part of the Western Sayan.
Therefore it may be considered as a geographically local
variant of the association Athyrio distentifolii—Al-
netum viridis. The association Poo ircuticae—Al-
netum viridis shows essential similar ecological and
floristic features to the Athyrio distentifoliae—
Alnetum viridis as well. It is found in the ultra-humid
climatic sector in in the Khamar-Daban ridge (the Baikal
region) and some moderately thermophilous mesophilous
forest species (Athyrium distentifolinm, Dryopteris expansa,
Lysimachia europaea, Phegopteris connectilis) being diagnostic
for the Athyrio distentifoliae—Alnetum viridis
have high constancy values here. This association may be
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Figure 1 Results of cluster analysis (Euclidian distance, Ward’s
method) of 10 subalpine alder scrub syntaxa from the South-Sibe-
rian mountains. Syntaxa: 1 — ass. Carici iljinii—Duschekietum
fruticosae Zibzeev et Nedovesova 2017, 2 — ass. Bergenio
crassifolii—Alnetum fruticosae Zibzeev et Nedovesova 2017,
3 — comm. Duschekia fiuticosa (Zibzeev & Chernikova 2000), 4 —
ass. Doronico altaici—Alnetum fruticosae Lashchinsky in
Lashchinskiy et al 2024, 5 — ass. Swertio obtusae—Alnetum
fruticosae Zibzeev in Lashchinskiy, Chepinoga et Zibzeev 2024,
6 — ass. Poo irkuticae—Alnetum fruticosae Lashchinskiy
et Chepinoga in Lashchinskiy et al. 2024, 7 — ass. Athyrio dis-
tentifoliae—Duschekietum fruticosae Ermakov et al. 2000
(in Zibzeev & Nedovesova 2017), 8 — ass. Calamagrostio ob-
tusatae—Alnetum alnobetulae Ermakov 2024, 9 — ass.
Calamagrostio langsdorffii—Alnetum fruticosae Lashchin-
skiy in Lashchinskiy et al. 2024, 10 —ass. Athyrio distentifoliae—
Alnetum fruticosae Ermakov et al. 2000.

186 Botanica Pacifica. A journal of plant science and conservation. 2025. 14(2): 185-188



Syntaxonomical notes on the Siberian dwarf alder thickets

Table 1. Synoptic table of the class Betulo carpaticae—
Alnetea viridis in Southern Siberia.

considered as geographical subassociation Athyrio
distentifoliae—Alnetum viridis poetosum

irkuticae prov.indicated by specific regional species

Syntaxon Nr. 1234567 8 910 : !

Ass. Carici iljinii-Duschekictum fruticosae (1) group (Anemonastrum baicalense, Anemone altaica, A.
gojodwdmn'aﬂmm ¥ IIIII m - - - % : reflexa, Eranthis sibirica, Poa ircutica). The non-rank
T/;”?Z;Z;Z:;ZZ-ZZZM v, community Duschekia fruticosa (Zibzeev & Chernikova
Aulacomninm palustre Vi oo ] 20006) should be included into the association Ber-
Iéa/]lm/}mﬁ ) juniperinim IVIIV o . foliiiD hekiet fruti

arex iljini v - e genio crassifolii-Duschekietum fruticosae
gZ%ZZ fl’; %%ﬁl" H% I I Zibzeev et Nedovesova 2017 after results of cluster
Cladonia coccifera | - analysis (Fig. 1). Diagnostic species group of this

Ass. Bergenio crassifolii-Duschekietum fruticosae (2)

and cormen. Duschebia fruticosa (3) association is Aconitum sajanense, Anenmwone a/la'zm,
Aconitum sajanense (v - - - - mr - Caltha  palustris,  Dryopteris  filix-mas, ~Macropodinm
%ﬁ%ﬂiﬁ%ﬁﬁtﬁda ¥ ¥ I.I IH I I{I I { I.I nivale, Primula matthioli subsp. altaica, Rumex arifolius,
151776”7?”6’, dj/il‘;l/m ‘ %X Y/ o AL - Valeriana capitata (Table 1).
ryopteris filix-mas : : S
R”g”fm”ﬁ/"’” AN I S Validation of syntaxa
Primula matthioli subsp. altaica - |1V IV| -+ -+ -+ 1 - Y
Macropodinm nivale -~ - LI} - - - - The alliance name ‘Veratro lobeliani—Alnion
A?j- DZOTOZ}.IC(; altawl_Ah_let‘}m.f%“{OS?e @) I 1 fruticosae Lashchinskiy’ proposed by Lashchinskiy
DZZ;ZZZ dlg;;;;fzm B 2 T et al. (2024) is invalidly published (Art. 5a) because
Aconitum septentrionale S Y/ DU S | G SR | the association Calamagrostio langsdorffii—
Athyrinm filix-femina A B VA iridi inskiv i inskiv
o dmpwpgr 7 NI S Alnetum viridis Lashchinskiy in Lashchinskiy et
. al. 2024 designated as its holotype is a latter synonym
Ass. Swertio obtusae—Alnetum alnobetulae (5} .. ! R . .
Swertia obinsa N N I of the association Athyrio distentifoliae—
Cerastinm panciflornm - I 11 vi- - 1 - - Alnetum viridis Ermakov et al. 2000 nom. corr.
Senecio nemorensis SRR 00 S V% IS G U U G U et mut
Aconitum baicalense U A 11§ : '

The order name ‘Veratro lobeliani—Alnetalia

Ass. Athyrio distentifoliae—Alnetum viridis (6=10)
1 VVVYV

Athyrinm distentifolinm

Dryopteris expansa
Phegopteris connectilis
Lysimachia europaea

II II III II
I - - 1II

v - - 1I

IV - III V 1II
or i v v v
IIT II III IV III

fruticosae’ is also invalidly published in
Lashchinskiy et al. (2024) because its original
diagnosis contains only one invalidly published

C/Jﬂ’/Pl‘WiS /fi?”bz?m;m S I I\I/I { R} alliance Veratro lobeliani—Alnion fruticosae
Gd,%i;%gl-;;f dg;;;m o 1T II Lashchinskiy et al. 2024 nom. inval., which was de-
eranthes nelsoniana subsp. aestivalis -+ V- - |1+ T - TII signated as the type (Art. 5a).

Subass. Athyrio distentifoliae—Alnetum viridis

poctosum irkuticae The alliance name ‘Aquilegio glandulosae—

Poa ircutica N A Alnion alnobetulae’ is invalidly published
Maianthemnm bifolinm R LA | by Ermakov (2024) (Art. 5a) because the name
ﬁ;’;;’j,’;?f}fz-;i;’ I, H} S ‘Calamagrostio obtusatae—Alnetum
Anemonastrum baicalense 01 alnobetulae’ which was designated as its type as-
Variant Sorbus aucuparia sociation is a latter synonym of the association name
Sorbus ancuparia subsp. gabrata 1~ 11 11 Ir I : Athyrio  distentifoliae—Alnetum  viridis

All. Aquilegio glandulosae—Alnion alnobetulae and Ermakov, Shaulo et Maltseva 2000 nom. cort. et mut.

Ord. Aquilegio glandulosae—Alnetalia alnobetulae ] ) )
32475”&2/2@‘%/@ IO 0V V I OV Il The order name ‘Doronico altaicae—Alnetalia

olidago dahurica IVvv vV IIIVIV VIV VIV >4 i idlv i i

Doronsoun altaieum SV OV OL IV I - I a2182°4be%ulae isalso mvahdlylpu;lmhed.m Ermakov
Bistorta officinalis subsp. offeinalis V. V.V - TV 1 1 I I 1 (2024)  because its original diagnosis contains
Aguilegia glandulosa mvy - v - 1IvVVIOIV only one invalidly published alliance Aquilegio
A%”’”W”ﬂdifqm rvyvimwvi v - I glandulosae—Alnion alnobetulae Ermakov
Bergenia crassifolia I vv. .- - 1 1VVYV 5024 inval.. which desi d h

Pod sibirica IVV vV VYV - IV - II - nom. inval., which was designated as the type
Anthoxcanthum nipponicum vi - - 1 11mv - Vv (Art. 5a).

gm//z'm asiaticis % \I/ y[ 11 I\\// : IIIII III 1 %

arex aterrima . . : . .

Geraninm albiflornm IV II V I IV I IV I 11 Description of new syntaxa
CIA.[Bet;lllc; c/:r atiCag—Al{/let\(/:a\\;ir\i/dis e All. Aquilegio glandulosae—Alnion

nus alnobetula Subsp. 11c05a

TZ”‘;”Z’-” /ﬂbdmmwpﬁ” III 1\\77 II\I/ Y {¥ %X g R} X H} alnobetulae Ermakov all. nov.

20la bifiora Di t ies: Al icrodi Agunilegi
Calamagrostis purpurea oI - - IVIVIIIVVIV D s mioni "g’@””z g
Lonicera caerulea subsp. altaica) NV V 11 'V I m v 1v LYandulosa, Anthoxantium nipponicunt, bergema [mmzfg i,
Salix glanca Ir I v - 11 v - I Bistorta officinalis subsp. officinalis, Carex  aterrima,
Milinm ¢ffusum - OIIV L - . Doronicum  altaicum, Geraninm albiflorum, Poa sibirica,

Other species

“Abies stbirica Saussurea latifolia, Solidago daburica, Trollins asiaticus.

I IVIVIOII I II I V I

Vaccinium myrtillus Imv v - IvI1I vV V IV 1V Lectotypus hoc loco: ass. Athyrio
%’.t”/"g/”” ulosa vvv. -1 1 distentifoliae—Alnetum viridis Ermakoy,
icranum xf?bm_mm 111 \ .
Polytrichum longisetum . 1 v - - - Shaulo et Maltseva 2000 nom. corr. (recte: Athyrio
I&Zfa//em/obij/ﬂm longifolinm . I.I Iil : I : I\\]/ o distentifoliae—Duschekietum fruticosae

w0la altaica . : ' oo
Cirsinm helomioides 1 -V - 101V - 1 Ermakov, Shaulo et Maltseva 2000 (Ermakov et al.
Cardamine macrophylla vvamo oo -1 2000, p. 165).
Qxa{z; acetosella” D T, Subalpine hetb-rich alder (Alus alnobetula subsp.
Plagiothecium denticulatum v ; . . ;
Pedicnlaris incarnata I IV - II - I 1111 [fraticosa) shrub occurring on well-drained moist
Cladonia chlorophaca. r-—- - - - - - slopes at altitudes of 1500-2100 m in the mountains
Ranunculus grandifolins -1 1 1m - - I - I of Southern Siberia.
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Ord. Aquilegio glandulosae—Alnetalia
alnobetulae Ermakov ord. nov.

Diagnostic species are the same as for the alliance
Aquilegio glandulosae—Alnion alnobetulae Er-
makov all. nov.

Holotypus is the alliance Aquilegio glandulosae—Al-
nion alnobetulae Ermakov all. nov. (described in this
paper).

Subalpine herb-rich alder (Aluus alnobetula subsp. fruticosa)
scrub occurring in the subalpine and upper part of forest
belts in the humid and ultra-humid climatic sector of the
South Siberian mountains.

Prodromus of syntaxa of the class
Betulo carpaticae—Alnetea viridis
in the mountains of Southern Siberia

Class
Otrder
Alliance
Association

Betulo carpaticae—Alnetea viridis Rejmanck ex
Boeuf, Theurillat, Willner, Mucina et Simler in Boeuf et al.
2014

Aquilegio glandulosae—Alnetalia
alnobetulae Ermakov ord. nov. (Synonyms:
Doronico altaicae—Alnetalia alnobetulae
Ermakov 2024 nom. inval. (Art. 5a), Veratro
lobeliani—Alnetalia fruticosae Lashchinskiy,
Chepinoga et Zibzeev 2024 nom. inval. (Art. 5a))

Aquilegio glandulosae—Alnion
alnobetulae Ermakov all. nov. (Synonyms:
Aquilegio glandulosae—Alnion alnobetulae
Ermakov 2024 nom. inval. (Art. 5a), Veratro
lobeliani—Alnion fruticosae Lashchinskiy,
Chepinoga et Zibzeev 2024 nom. inval. (Art. 5a))

Athyrio distentifoliae—Alnetum
fruticosae Ermakov et al. 2000 nom.

corr. (Lashchinskiy et al. 2024) (Synonyms:
Calamagrostio obtusatac—Alnetum
alnobetulae Ermakov 2024 syntax. syn.,
Calamagrostio langsdorffii—Alnetum
fruticosae Lashchinskiy in Lashchinskiy, Chepinoga
et Zibzeev 2024 syntax. syn.), Poo irkuticae—
Alnetum fruticosae Lashchinskiy et Chepinoga
in Lashchinskiy, Chepinoga et Zibzeev 2024 syntax.
syn.). Subass. A. d.—A. f. typicum, variant Sorbus
aucuparia, subass. A. d.—A. f. poetosum
irkuticae prow.

Bergenio crassifoli—Alnetum fruticosae
Zibzeev et Nedovesova 2017 (incl. comm. Duschekia
fraticosa (Zibzeev & Tchernikova 2006)

Carici iljinii—Duschekietum fruticosae
Zibzeev et Nedovesova 2017

Doronico altaici—Alnetum fruticosae
Lashchinsky in Lashchinskiy, Chepinoga et Zibzeev
2024

Swertio obtusae—Alnetum fruticosae
Zibzeev in Lashchinskiy, Chepinoga et Zibzeev 2024
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