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ABSTRACT

The article presents the research data on the vegetation of specific habitats in
the Southern Urals — ancient variegated weathering crusts located in the south-
eastern regions of the Orenburg Region and the adjacent territories of the Re-
public of Bashkortostan. Being specific geological and morphological forma-
tions, they determine the growth of a rare and in many aspects unique complex
of halophytic, petrophytic-steppe and steppe plant species. Within the alliance
Artemisio pauciflorae—Camphorosmion monspeliacae Karpov
2001, the order Artemisietalia pauciflorae Golub et Karpov in Golub et
al. 2005 and the class Festuco—Puccinellietea So6 ex Vicherek 1973, the
association Psathyrostacho juncei—Anabasietum cretaceae ass. nov.
was described for the first time. The association is typical for clayey, saline upland
or slope habitats with a high proportion of rubble. The article highlights a high
conservation significance of the association communities as the cenoses featu-
ring a large number of rare and protected plant species, which make up 24 % of
the total coenoflora composition. Some types of communities are located on the
eastern edge of their range. It is probable that such specific habitats are northern
analogues of hamadas, rubble, rocky deserts of North Africa and Central Asia.

Keywords: ancient weathering crusts, vegetation, Southern Urals, class Festuco—Puc-
cinellietea

PE3IOME

T'osoBanos .M., fAImaros C.M., AeGeaeBa M.B., AGpamosa A.M. YHuu-
KaABHBIC PACTUTEABHBIC COOOIIECTBA APEBHUX KOP BBIBETPUBAHHA CTEII-
Hoii 3061 FOxHOTO Ypasa (Poccus). [IpuBeAcHBI Pe3yABTATE HCCACAOBAHIIA
PACTUTEABHOCTH cneunqanqecxnx mecrooburanun HOxwuoro Vpaaa — Apes-
HUX IIECTPOLBETHBIX KOP BBIBCTPHBAHMSA, PACIIOAOKCHHBIX B FOTO-BOCTOYHBIX
parionax OpeHOYprckoil 0OAACTH ¥ IIPHAETafomux Teppuropuii Pecrrybamim
Bammxoprocran. fBasiace cruenududaecKuMI re0A0ro-Mop@dOAOTHIECKIMU 00-
PAa30BAHUAME, OHI OOYCAABAHBAIOT IIPOMU3PACTAHIE PEAKOTO M BO MHOTOM YHH-
KAABHOTO KOMITIACKCA IaAO(UTHEIX, IETPOQUTHO-CTCIHBIX M CTCIHBIX BHAOB
pacrenuii. B pamkax corosa Artemisio pauciflorae—Camphorosmion
monspeliacae Karpov 2001, mopsaxa Artemisietalia pauciflorae Golub
et Karpov in Golub et al. 2005, kaacca Festuco—Puccinellietea So6 ex
Vicherek 1973 Brepseie AAsf Hayku Opiaa ommcana Psathyrostacho juncei—
Anabasietum cretaceae ass. nov. Accormarus XAPAKTEPHA AAS TAUHUCTHIX,
3ACOACHHBIX ITAAKOPHBIX AHOO CKAOHOBBIX MECTOOOMTAHHH C BBICOKOH AOACH
mebna. OTmedeHa BHICOKAA TPHPOAOOXPAHHAS 3HAYNMOCTE COOOIIECTB ACCO-
LMAIHIH, KAK [IEHO30B C YYaCTHEM OOABIIIOIO YHCAd PEAKHX M HYKAAFOIIIUXCH
B OXpaHE BHAOB PACTECHHH, KOTOPBIE COCTABAAIOT 24 % oT 00IIero cocrasa rie-
HOdAOpbL. HekoTopbie BUABL COODILECTB HAXOASTCA HA BOCTOYHOM KPArO CBO-
ero apeara. BeposrHo, mopAoOHBIE criermdnuyeckne MeCTOOONTAHUA ABAAIOTCA
CCBECPHBIMU aHAAOTAMH TAMMAABL — IIEOHHCTHIX, KAMCHUCTBIX IIyCTEHD CeBep-
Hoi#t Adpukn u Cpeaneit Asum.

KaroueBbie CAOBa: KOPEI BEIBCTPHBAHUSA, PACTUTCABHOCTD, FOxHBIA Ypan, kaace Fes-
tuco—Puccinellietea

The vegetation cover of the steppe zone in the Southern
Urals and adjacent territories exhibits considerable hetero-
geneity, attributed both to the region’s climatic features and
to the diversity of edaphic conditions across habitats. The
complex geological structure of the Bashkir and, in parti-
cular, the Orenburg Trans-Urals is reflected in the variety
of soil-forming materials. Alongside Quaternary yellow-
brown clays and clay loams, as well as proluvial, lacustrine-
alluvial, and eluvial deposits, diverse ancient weathering
crusts of igneous and metamorphic rocks are widespread.
These often serve as the parent material for solonetz-type

soils. Most researchers agree that favorable conditions for
the formation of weathering crusts occurred from the
mid-Triassic to the late Oligocene inclusive. The specific
age of weathering crusts in individual regions is associated
with the tectonic differentiation of large structural forms,
the formation of depressions, and the burial of certain
areas under discrete strata (Gutsaki & Gudoshnikov 1969,
Prutkov 1999).

Ancient weathering crusts are heterogeneous in mecha-
nical composition and are characterized by wide variation in
physical properties. Most are described as loose and porous,
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with low volumetric swell and better water permeability
compared to other soil-forming rocks. They also differ sig-
nificantly from other parent materials in the Trans-Urals in
their superior water adsorption capacity. A typical soil type
in these areas is low-sodium and residual-sodium steppe
solonetzes (Prutkov 1999).

Characterized by specific geochemical properties (e.g,,
salinization, high content of rubble), such habitats serve
as refuges for unique plant communities comprising halo-
phytic, steppe, and petrophytic-steppe species. Despite
the relatively thorough study of herbaceous vegetation in
the southern steppe zone of the Southern Urals (Karpov
& Yuritsyna 2006, Golovanov et al. 2021, Korolyuk et al.
2022), the distinctive vegetation of weathering crusts re-
mains unexplored. The lack of data on these habitats is pri-
marily due to their rarity in the Trans-Urals region within
the zone of bunchgrass—feathergrass steppes, their small
spatial extent, and their location in sparsely populated and
hard-to-reach areas bordering the Republic of Kazakhstan.

This paper presents research data on the diversity of
plant communities on weathering crusts at six locations in
the Republic of Bashkortostan and Orenburg Region.

MATERIAL AND METHODS
Study area

According to the physical-geographical zoning (Russkin
et al. 1993), the main localities of ancient weathering crusts
are situated within the Trans-Ural (Ural-Tobolsk) High
Plain and the Turgay Elevated Province. The predominant
soils are southern chernozems; dark chestnut solonetzic
soils are widespread in the south and east. The soil cover
is thin and solonetzic. Solonetzes are common. Annual
precipitation ranges from 300 to 340 mm, decreasing to
260-280 mm in the easternmost areas. The day degree
temperatutes are approximately 2500-2700°C. The surface
runoff rate declines eastward from 1.51/s to 0.51/s pet
1 km? (Chibilev et al. 2009). The study area is part of the
Trans-Volga—Kazakhstan steppe province in the Black Sea—
Kazakhstan steppe region.

The studies were carried out in 2021-2023 in the Sou-
thern Urals (the Republic of Bashkortostan and Orenburg
Region). In this work, we used 25 complete relevés of new
communities in the region.

The abundance of species was assessed using the Bra-
un-Blanquet scale (Mirkin & Naumova 1998). Classification
followed the Braun-Blanquet method (Braun-Blanquet
1964, Westhoff & Maarel 1978). For synoptic tables, a scale
of persistence in percent was applied. The TURBOVEG
(Hennekens 1995) and JUICE 7.1 (Tichy 2002) software
packages were used for storage and initial processing of the
relevés. The description and naming of new associations
followed the International Code of Phytosociological
Nomenclature, 4th edition (Theurillat et al. 2021).

The names of higher syntaxa are given according to
Mucina et al. (2016). Diagnostic combinations of classes are
provided in accordance with the aforementioned source, as
well as with the regional prodromus (Yamalov et al. 2012).

To compare the floristic composition of the communi-
ties on ancient weathering crusts with adjacent vegetation

types, a data set was compiled using literature references and
materials from the South Ural non-forest vegetation data-
base (GIVD id 00-RU-000) (Yamalov et al. 2012). For 47
relevés of individual syntaxa, a hierarchical cluster analysis
using Ward’s linkage method (Ward 1963) was performed,
with the Bray-Curtis index (Bray & Curtis 1957) as a measure
of similarity. The total sample size comprised 350 relevés.
The conservation significance of plant communities is
characterized according to the assessment criteria proposed
by the Ufa geobotanical school (Martynenko et al. 2015).

RESULTS

We determined the syntaxonomic affiliation of the stu-
died communities based on the results of a hierarchical clus-
ter analysis of relevés of the vegetation on ancient weathe-
ring crusts and summary descriptions of adjacent vegetation
types in the southern Orenburg Region (Fig. 1). The sample
includes data on the vegetation of saline and desertified
habitats, Cretaceous outcrops, and zonal vatiants of steppes.

As a result of the analysis, the bulk of the collected data
presented in the diagram was clearly divided into two groups.
The first group (clusters A, B) encompasses the most meso-
philic coenoses, representing intracontinental dry meadow,
steppe, and semi-desert communities on saline and solonetz
soils of the class Festuco—Puccinellietea (alliances Plan-
tagini salsae—Artemision santonici Lysenko et Mu-
cina in Lysenko et al. 2011 and Festuco valesiacae—Li-
monion gmelinii Mirkin in Golub et V. Solomakha 1988).

The second group (clusters C, D, E, F, G, H) is formed
by more xerophilic communities belonging to different
classes of steppe zone vegetation. The communities of
weathering crusts described by us (cluster D) also belong to
this group and converge at the lower branching levels with
the coenoses of the alliance Artemisio pauciflorae—
Camphorosmion monspeliacae Karpov 2001, class
Festuco—Puccinellietea. The floristic similarity of the
communities with the desertified steppe coenoses of the
order Agropyretalia desertorum Korolyuk et Lakti-
onov 2021, class Artemisietea lerchianae, is also re-
flected in the cluster analysis diagram. Based on the analysis
results, which indicate the independence of the weathering
crust communities, we distinguish a separate association
Psathyrostacho juncei—Anabasietum cretaceae
ass. nov. within the alliance Artemisio pauciflorae—
Camphorosmion monspeliacae, order Artemisie-
talia pauciflorae Golub et Karpov in Golub et al. 2005,
class Festuco—Puccinellietea. A detailed description
of the association is presented below.

Ass. Psathyrostacho juncei—Anabasietum
cretaceae (Table 1, Fig. 2)

Holotypus: Table. 1, relevé 11: Russian Federation,
Orenburg Region, Yasnensky District: 7 km N settl. Ak-
zharskoye (51.16908°N 59.40267°E), 2021.06.06., author —
Ya.M. Golovanov.

Diagnostic species: .Anabasis cretacea, Psathyrostachys juncea,
Silene fruticulosa.

Composition and structure: The coenoflora is dominated
by the halophytic species of the alliance Artemisio pau-
ciflorae—Camphorosmion monspeliacae and the
class Festuco—Puccinellietea (Artemisia nitrosa, Atriplex
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Figure 1 Cluster analysis of adjacent community types in the south of the steppe zone of the Southern Urals (Ward’s method, Euclidean
distance). Vegetation classes: A, B, C, D — class Festuco—Puccinellietea So6 ex Vicherek 1973 (Karpov & Yuritczina 2008); E — class
Artemisietea lerchianae Golub 1994 (Golovanov et al. 2020); G, F — class Anabasietea cretaceae Golovanov in Golovanov et al.
2021 + class Festuco—Brometea Br.-Bl. et Tx. ex So6 1947 (Golovanov et al., 2021); H — class Festuco—Brometea (Korolyuk, 2017,
phytocoenoteca of the Southern Urals). Associations and variants. Hv-Pt — Halimiono verruciferae—Puccinellietum tenuissimae
(Karpov et Mirkin 1985) Karpov et Yuritsyna 2006 (Im, jg — subassociations); Fb-Al — Festuco beckeri—Artemisietum lerchianae
Karpov, Lysenko, Golub 2006; Fp-Al — Festuco pratensis—Artemisietum lerchianae Karpov et al. 2003 ex Yuritsyna et Karpov 2006
(aa, fb, t — subassociations); Fp-As — Festuco pseudovinae—Artemisietum santonicae Karpov et al. 2003 ex Yuritsyna et Karpov
2006; Lr-Lg — Leymo ramosi—Limonietum gmelinii Karpov et al. 2003 ex Yuritsyna et Karpov 2006 (t, ap, pd, cm — subassociations);
Lg-Cf—Limonio gmelinii-Caraganetum fruticosae Karpov et Mirkin 1985; Lg-Fv—Limonio gmelinii—Festucetum valesiacae
Karpov et al. 2003 ex Yuritsyna et Karpov 2006 (t, af, ap — subassociations); Lg-Gt — Festuco valesiacae—Galatelletum tataricae
Karpov, Lysenko, Yuritsyna 2006; Lr-Aa — Karpov, Lysenko, Golub 2006; Lg-Pt — Limonio gmelinii—Puccinellietum tenuissimae
Karpov et Mirkin 1985 (pa, pt, fb, km, t — subassociations); Ls-Cm — Limonio suffruticosi—-Camphorosmetum monspeliacae
Karpov et Mirkin 1985; Ps-Lg — Plantagini salsae—Limonietum gmelinii Karpov 1985 (t, fv pa, fv fv — subassociations, variants); Pt
—Puccinellietum tenuissimae Karpov et Mirkin 1985 (al, t, ps, ad — subassociations); Ss-Pd —Stemmacantho serratuloidis—Pucci-
nellietum dolicholepidis Karpov et al. 2003 ex Yuritsyna et Karpov 2006; Cm-An — Camphorosmo monspeliacae—Artemisietum
nitrosae Lysenko et al. 2013; Pj-Ac — Psathyrostacho juncei—Anabasietum cretaceae (p, t, g — variants); Ad-Al — Agropyro
desertori—Artemisietum lessingianae Golovanov et al. 2021; Pm-Al — Psephello marschallianae—Artemisietum lerchianae
Golovanov et al., 2021; Ne-Jk — Nanophytono erinacei—Jurinetum kirghisori Golovanov et al,, 2021; Os-At — Onosmo sim-
plicissimae—Anthemietum trotzkianae Golovanov et al.,, 2021; At-As — Anthemido trotzkianae—Artemisietum salsoloidis
Golovanov et al. 2021; At-Tg — Anthemido trotzkianae—Thymetum guberlinensis Golovanov et al, 2021; Gs-Sk — Galatello
subglabrae—Stipetum korshinskyi Toman 1969; Ad-S1 — Astragalo stenoceratis—Stipetum lessingianae Korolyuk 2007; Lt-S1
—Lynosyrido tataricae—Stipetum lessingianae Toman 1969; Ta-S1 — Tanaceto achilleifolii—Stipetum lessingianae Lysenko et
Kalmykova in Mucina et al. 2016.

cana, Bassia prostrata, Camphorosma monspeliaca, Frankenia bir-

Distribution. Mainly within the eastern regions of the
suta, Limoninm gmeliniz). A distinctive feature of these com-

Orenburg Region. Locally, they occur in the south-eastern

munities is the presence of the petrophytic-steppe species
of the class Festuco—Brometea (Astragalus tenuifolius,
Lomelosia isetensis, Seseli ledebonriz), as well as the species of
other vegetation classes associated with rock outcrops
(Anthemis trotzkiana, Artemisia salsoloides, Gypsophila rupestris,
Matthiola superba), especially in heavily detrital slope habitats.
On more flattened slopes, cenoses feature the species of
solonetzic steppes of the order Tanaceto achilleifolii—
Stipetalia lessingianae (Galatella tatarica, Stipa lessingiana,
S. sareptana, Tanacetum achilleifolinm).

The grass layer is 5-20 cm in height. The communities of
the association are mostly sparse. The cover varies from
10 to 80 % within the area of 25-100 m?. The number of
species per site varies from 7 to 26 (14 on average).

Ecology. The communities of the association are distribu-
ted over rubble, saline habitats, often occupying the sides
of small hills of various exposures with a slope of 1 to 15
degrees. The rubble content varies from 5 to 95 %.

Botanica Pacifica. A journal of plant science and conservation. 2026. 15(1):183—-189

regions of Bashkortostan in the areas where the relief ex-
poses ancient weathering crusts (Fig. 4). Similar cenoses can
probably be observed in Kazakhstan, as well.

The diversity of communities within the association
is expressed in three variants: typica, Plantago salsa,
Galatella tatarica.

Variant typica (Table 1, col. 12-17)

The communities of the variant are characterized by the
predominance of Anabasis cretacea in the grass stand. They
occupy flattened habitats. The grass layer is 5-10 cm high.
The communities of the association are sparse, the cover
varies from 20 to 30 % within the area of 10-100 m? The
number of species on the site varies from 7 to 12 (9 on
average).

Variant Plantago salsa (Table 1, col. 1-10)
Diagnostic species of the variant: Anthenis trotzkiana, Aspa-
ragus inderiensis, Eichinops ruthenicus, Lomelosia isetensis, Matthio-
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Table 1. Characterizing table of association Psathyrostacho juncei—Anabasietum cretaceae

Relevé area, m* 25100100 64 100 64 25 100100 25 25 100100 64 25 64 10 100100100 100 100 100 100 100
Total cover, % 10 15 20 15 15 20 20 15 25 20 20 30 30 20 20 30 20 50 30 50 30 35 60 50 80
Avera, ehelght hetbs, sm 10 5 10 8 5 10 10 5 10 15 &5 5 10 5 5 7 5 g|15 5 20 15 10 10 20 25 &
Cover bare rock, % 90 70 80 90 80 95 95 80 90 90 § |60 60 90 15 15 10 15 g |15 5 20 15 10 10 20 25 §
Aspect NENNESWN W WSW - SE &|- - - - - - - ZSESN - - - W S &
Slope 55513222 - 2 &f- - - - - - - 215510 - - - 105 &
Number of species 15 15 19 16 19 12 10 17 12 15 8§ 7 9 10 10 11 12 26 16 19 12 11 13 20 21
Ordinal number 12 3 45 6 7 8 910 11* 12 13 14 15 16 17 18 19 20 21 22 23 24 25
Diagnostic species of the ass. Psathyrostacho juncei—Anabasietum cretaceae
Apnabasis cretacea Ac 1121+ 1112 11002 2 2 2 3 3 2100+ + 2 1 1 + 2 +100
Psathyrostachys juncea + r+r 4+ ¢t r + ¢ + +100 ¢ ¢ + ¢ - + +8|r - 2 r r + + + 88
Silene fruticulosa -+t - -t + - 9+ -2 - - - 29 - -1 - - 1 2 38
Diagnostic species of the var. Plantago salsa
Plantago salsa F-P + + r + ¢+ 1+ + 110 - - - - - + M4 - - ¢ - - - - 25
Lamefagmz isetensis F-B 1 +2 1+ 11 - -8 - - - - e 004 ¢ 25
Matthiola superba + r + -+ 4+ + r 0(- -1 - - - - 14 :
Saussurea turgaiensis + - - r 1 + r + O e )
Seseli glabratum Ac + r r + + -+ + ZAC G K
Seseli eriocephalum + r + - -+ - x 1600 - - - - - - | s 13
Thymus kirgisorum F-B o+ + o r 50
Anthemis trotzkiana Ac + + + + r N 0
Nanagphyton erinacenm KE + r r - ot r - - - 50
Asparagus inderiensis o ¢+ -t + 50
Echinops ruthenicus F-B oo o o - 40
Dla nostic species of the var. Galatella tatarica
Galatella tatarica F-B (T-S) oo e e e e e e e e+ + 4+ 100
I:r/ﬂmapx ritro subsp. meyeri Ac R T I T S S S e
Tanacetum achilleifolinm F-B (T-S) : r + ¢ - + + 63
Takbtajaniantha anstriaca F-B T e ++ - - r - + r 63
Stipa lessingiana F-B T—S) T S () r + + r - - - 50
Stipa sareptana F-B (T-S) S S (U + + r - - - r - 50
Artemisia lessingiana L L B S S U 3 + 1 + - + - 50
A. lerchiana Al S R (0 L ' : 1 r 150
Seseli ledebonrii F-B S S [V I N I s o r - r 50
Kae/emz}l_'prymmzdam F-B S e R o 14 o+ - -+ + 50
/{/ﬁmp ila rupestris L ro o - - -1 2 38
linm delicatulnm R R B S 14 ror - - - - - 38
Diagnostic species of the ord. Artemisietalia pauclflorae and the all. Artemisio pauciflorae—
Camphorosmion monspellacae
Limonium suffruticosum + r+r + + ¢+ + 9 - - 1 2 + 57| - -1 - 13
Camphorosma monspeliaca : oo s+ + 200 + 1T+ F 1 100| r + + 1 2 2 4+ - 88
Atriplex: cana + +r - - - - + 4+ + 601 2 + - - - 43 R
Bassia prostrata + e 10 111 + - 57+ + + + - - 50
Diagnostic species of the class Festuco—Puccinellietea
Artemisia nitrosa o+ -+ + -+ 60|+ 1 1 ++ 711+ - - - - - - 25
Limoninm gmelinii oo e e e e ey s 43 -+ e e 13
Frankenia hirsuta L s R € 3
Puccinellia distans S e e e e 29 e e e e+ 13
Diagnostic species of the ord. Agropyretaha desertorum of the class Artemlsletea lerchianae
Agropyron desertornm roror o 300 ol e+ 0 -+ + 4+ 075
Diagnostic species of the class K a11 d1e tea f 011 at1 Mirkin et al. ex Rukhlenko 2012
Atriplex verrucifera < - - 4+ 10l - - r ot ot r 57 - < - -+ + - 13
Diagnostic species of the class Anabasietea cretaceae
Avrtemisia salsoloides + + r + + 4+ - + - + 8/ - - - -3 2 - - - - - .25
Diagnostic species of the class Festuco—Brometea (1nclud1ng fetrophytlc vanants)
Astragalus tenuifolins - + S I . G
Festuca valesiaca s.l. T o -+ 29 r - - 4+ - r 38
Orostachys spinosa U SR G 20 o r 25
Other species
Allinm saxatile S A (U : + 140 - - - - -+ - 13
Poa bulbosa s.. R & D ) 2 + 25
Note. Species with low constancy: Alinm flavescens 25 (+); Anabasis salsa 9 (r); Artemisia anstriaca 17 (+) 24 (v); A. commutata 17 (¢ 2
Atraphaxis é‘mlem’m 20 (+); Atriples patens 6 (t); Grubovia sedoides 14 (v), 15 (+); Chorispora tenella 16 (r If/.}edm distachya 20 (-? 23 (+);
Eremogone koriniana 18 (v), 19 (v); Eremopyrum triticenm 14 (x); Ferula tatarica 24 (+); Galatella villosa 22 (r) elichrysum arenarium 18 (t), 25 +);

Koeleria sclerophylla 2 (1), 3 (r) Lepidinm coronopifolinm 23 ( 2 24 (+); Nitraria sibirica 18 (r); Odontarrhena tortuosa 2 (r); Onosma simplicissima 18
gg Polygala wolfgangiana 5 (v); Puccinellia tennissima 11 (x), 12 (+); Serratula cardunculus 20 (+); Spiraea hypericifolia 18 (t); Stipa korshinskyi 18 (+),
(+); Trinia muricata 24 (r), 25 (+).

Localization of relevés: Orenburg Oblast. Yasnensky district. 7 km N settl. Akzharskoye, 2021.06.06. 1 — 51.16443°N 59.40435°E,

2 —51.16319°N 59.40880°E, 3 — 51.16442°N 59.40429°E, 4 — 51.16373°N 59.41001°E, 5 — 51.16330°N 59.40958°E, 6 — 51.163120°N
59.40879°E, 7 — 51.16312°N 59.40879°E, 8 — 51.16127°N 59.40873°E, 9 — 51.16127°N 59.40873°E, 11 — 51.16908°N 59.40267°E.
Adamovsky district. 10 km SE settl. Komsomolskoye. 2023.06.10. 10 — 51.43240°N 60.73240°E, 18 — 51.48763°N 60.702720°E, 19 —
51.48714°N 60.70290°E, 23 — 51.43720°N 60.73297°E, 24 — 51.48714°N 60.69911°E, 25 — 51.487147°N 60.699113°E. Donsbarovsky district:
14 km SW settl. Karaganda, 2021.06.04. 12, 13 — 50.59018°N 59.68302°E, 17 — 50.59355°N 58.68121°E. Novoorsky district. 8 km NNE
settl. Karaganka, 2023.06.09. 14 — 51.44196°N 59.45634°E, 20 — 51.44458°N 59.45615°E, 21 — 51.44778°N 59.45481°E, 22 — 51.44883°N
59.45615°E. Republic of Bashkortostan. Khaibullinsky district: 2023.06.08. 15 — 51.86987°N 58.38940°E, 16 — 51.87211°N 58.39236°E.

Autors of relevés: 1,4,6,7,11,17 — Golovanov Ya.M.; 2, 3, 5, 8,9, 12-15 — Yamalov S.M.; 10, 16, 18 -25 — L.ebedeva M.V.

F-P—Festuco—Puccinellietea, F-B-Festuco-Brometea, F-B (T-S) - Tanaceto achilleifolii—Stipetalia
lesslnglanae Ac—Anabasietea cretaceae, Kf — Kalidietea fo iati, Al—Artemisietea lerchianae.

— Nomenclature type of association Psathyrostacho juncei—Anabasietum cretaceae ass. nov.
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Figure 2 Appearance of new association Psathyrostacho
juncei—Anabasietum cretaceae

0 50 100 150 Kyt

Figure 3 Localities of the association Psathyrostacho juncei—
Anabasietum cretaceae (ted dots)

Table 2. Rare component of floristic composition of the
association Psathyrostacho juncei—Anabasietum
cretaceae

Rarity and category

Species Geltman Belov Martynenko

(2024) (2019) (2021)
Abnthemis trotzkiana 3 (VU, 110) 1 :
Anabasis cretacea : 3 1 (CR, ]
Artemisia salsoloides 1 3 (LG, 1II)
Gypsophila rupestris 3 1 (CR,I)
Helichrysum arenarinm 3 3 (NT, I1I)
Koeleria sclerophylla 1 5 (LC, 11I)
Allinm flavescens 2 (VU, 1I)
Silene fruticulosa 1 (CR, 1)
Stipa korshinskyi : . 3 (LC, I
S. lessingiana : . 3 (LC, 11I)
S. sareptana : : 3 (NT, 11I)
Anabasis salsa 3 :
Matthiola superba 3
Nanophyton erinacenm 3
Saussurea turgaiensis 3
Seseli eriocephalum 3

Rarity status: 0 — probably extinct species; 1 — endangered spe-
cies; 2 — species declining in number and/or distribution; 3 — rare
species, taxa with naturally low frequency, occurring in geogra-
phically confined areas; 5 — restoring and recovering species.

The category of extinction status that characterizes their
condition in the natural habitat: CR — Critically Endangered; VU
— Vulnerable; NT — Near Threatened; LC — Least Concern.

Category of degree and priority of the environmental
protection measures, taken and planned: priority I — imme-
diate adoption of comprehensive measures is required, including
the development and implementation of a conservation strategy
and/or a program for the restoration (reintroduction) of plants
and fungi; priority II — it is necessary to implement one or more
special measures to preserve plants and fungi; priority 111 —
general measures provided by regulatory legal acts are sufficient.

la superba, Nanophyton erinaceum, Plantago salsa, Saussurea tur-
gaiensis, Seseli eriocephalum, S. glabratum, Thymus kirgisorum. Ce-
noses of the variant are typical for gentle hillock slopes of
various exposures with highly rubble soils. This promotes
the growth of petrophytic-steppe species together with
typical halophytes.

Variant Galatella tatarica (Table 1, col. 18-25)

Diagnostic species of the variant: Artemisia lerchiana, A. les-
singtana, Allinm delicatulum, Echinops ritro subsp. meyeri, Gala-
tella tatarica, Gypsophila rupestris, Koeleria pyramidata, Stipa les-
singiana, S. sareptana, Seseli ledebourii, Takbtajaniantha anstriaca,
Tanacetum achillesfolium. Cenoses of the variant are typical
mainly for flattened habitats, less common for gentle hil-
lock slopes, the soils are less detrital. This promotes the
growth of species characteristic of dry solonetzic steppes
of the order Tanaceto achilleifolii—Stipetalia
lessingianae, as well as of the order Agropyretalia
desertorum, the class Artemisietea lerchianae. In
this case, the share of petrophytes decreases.

The cenoses of the association Psathyrostacho jun-
cei—Anabasietum cretaceac are characterized by high
conservation significance. The composition of the associa-
tion communities features 16 rare and endangered plant spe-
cies enlisted in regional and federal Red Books (Table 2).
The species from the Red Book of the Orenburg Region
(Belov 2019) are characterized by the greatest representa-
tion — 11 species in total, 3 species of which — Awnthemis trotz-
kiana, Artemisia salsoloides and Koeleria sclerophylla possess the
rarity status 1. At the same time, 10 species were identified as
enlisted in the Red Book of the Republic of Bashkortostan
(Martynenko 2021), 3 of which — Anabasis cretacea, Gypso-
phila rupestris, Silene fruticulosa possess the rarity status 1. Thus,
the locations of _Anabasis cretacea in the Republic of Bash-
kortostan ate associated exclusively with the cenoses of the
association under study. Gypsophila rupestris and Silene fruticu-
Josa are rare and are located at the northern boundary of the
range. Considering the ranges of the mentioned rare plant
species, it should be emphasized that Anabasis cretacea, Anthe-
miis trotzkiana, the species mainly confined to the cretaceous
outcrops, and Artemisia salsoloides, a species of a wider range
of rocky habitats, in places of ancient weathering crust out-
crops, are located at the easternmost boundary of their range
both in the Southern Urals and, for Anthemis trotzfiana and
Artemisia salsoloides, in the Russian Federation on the whole.
Other rare species also demonstrate confinement to similar
habitats: Saussurea turgaiensis and Seseli eriocephalum.

According to the system of conservation significance
criteria (Martynenko et al. 2015), provided for the Southern
Urals, the communities of theassociationPsathyrostacho
juncei—Anabasietum cretaceae got the following
scores: floristic significance (I = 9), phytosociological
value (B =9), distribution (S = 8), naturalness (N = 4), area
reduction (D = 2), recoverability (N = 3), protection cate-
gory (C = 35) — the highest, protection provision (P = 2).
The obtained results show that the studied weathering crust
communities of the association Psathyrostacho jun-
cei—Anabasietum cretaceae have high conservation
significance both in the territory of individual entities in
the region and for the Southern Urals as a whole. This fact
once again emphasizes the uniqueness of the communities
under consideration.
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CONCLUSIONS

Being specific geological and morphological formations,
ancient variegated weathering crusts provide for the growth
of arare and in many aspects unique complex of halophytic,
petrophytic-steppe and steppe plant species. Within the
alliance Artemisio pauciflorae—Camphorosmion
monspeliacae, the order Artemisietalia pauciflorae
and the class Festuco—Puccinellietea, the association
Psathyrostachyo juncei—Anabasietum cretaceae
was described for the first time in science. The association is
typical of clayey, saline upland or slope habitats with a high
proportion of rubble. The uniqueness of the association’s
coenoflora is manifested in the combination of species
from three groups of arid-zone vegetation: steppe and
semi-desert communities on saline and solonetz soils of
the class Festuco—Puccinellietea, steppe species of
zonal dry steppes of the class Festuco—Brometea,
and species of desertified steppes of the class Artemi-
sietea lerchianae. Within the association, three vatiants
— typica, Plantago salsa and Galatella tatarica —
differing in the edaphic conditions of specific habitats, are
distinguished. The range of the association covers mostly
the eastern regions of Orenburg Region, with its northern
border penetrating into the southeast of the Republic of
Bashkortostan. The high conservation significance of wea-
thering crust communities, as coenoses comprising a large
number of rare and protected plant species (24 % of the
total coenoflora of the association), is emphasized. Some
species of the communities are located at the eastern edge
of their range. Probably, such specific habitats represent
northern analogues of hamadas, rubble, and rocky deserts
of North Africa and Central Asia.
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