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Phytocenotic features of species of the genus Salsola L. (Chenopodiaceae Vent. /
Amaranthaceae Juss.) in the desert part of the Syrdarya river valley

The study of species of the genus Salsola L. in the desert part of the Syrdarya river valley (Kyzylorda region)
is of great importance for identifying the features of the structure of phytocenoses in this region, which will
facilitate rational use of plant resources and make recommendations for the radical improvemeiit, and feeulti-
vation of pastures in this territory. Various phytocenoses are confined to this territory, including these with the
participation (dominance) of species of the genus Salsola L. Classical botanical methods werésed the re;
search process. Fundamental floral summaries were used to identify the collected materialy Vegetation was
studied applying traditional methods of field geobotanical research. According to the results.effthe expedition
work in the desert part of the Syrdarya river valley, 24 plant communities were described with the'participation
and dominance of species of the genus Salsola L. The communities differed from eachiother in‘the composition
of the species. This is due to the diversity of the combination of environmental*fagtorsimatural physical and
geographical and anthropogenic. The 24 communities represented can be divideddntoggwo groups: 1) commu-
nities dominated by species of the genus Salsola; 2) communities containing species/f the genus Salsola. As
a result, it was found that the annual species of the genus Salsola: S, nitravia, S. paulsenii and S. tragus are
well adapted to the habitat conditions in the study area and can be used infteclamation work in desert zones.

Keywords: genus Salsola L., annual species, phytocenosis, domiftants, Syrdarya river valley, ecology, anthro-
pogenic factors, succession.

Infreduction

In desert regions, people's lives are usually confined to rivers as water sources. The anthropogenic impact
on the territory of the Syrdarya river valley is characterized by the historical duration and the greatest intensity.
In addition, floodplain landscapes are charactesized by a number of features that must be taken into account
when intensifying their economic usef Theyare dynamic, easily vulnerable, subject to destruction by water,
wind, various modes of transportjlisitensive grazing of farm animals, etc. [1].

Ecological and biological featuges, seasonal and multi-annual dynamics, structure and productivity of
individual plant communitiesfof the Syrdarya river valley were studied by different researchers, among them
N.P. Ogar [2] and O.M. Demina [3]. In the works of above-mentioned researchers, there is information about
the seasonal development of dominant plants, their yield and biological productivity of aboveground and un-
derground phytomass, depending on the regime of surface flooding, the level of groundwater occurrence and
soil salinity.

Sincegh@mid=90s,/N.P. Ogar has been studying the dynamics of the spatial structure of the vegetation of
the Syrdarya ziven delta [2, 4]. The sphere of her interest was studies on the structure of vegetation cover
dependingion the age of floodplain terraces. The author showed that all the main types of vegetation are pri-
mary: shrubbypand tree-shrubby “tugai”, meadows and grass swamps, but their floral composition and areal
distribution are unequal in segments of different ages [2]. On the basis of a comprehensive analysis of the
relationship between vegetation and ecological conditions, N.P. Ogar compiled generalized ecological and
dynamic vegetation series that characterize the sub-zonal segments of the floodplain of the Syrdarya river [4].
They are the basis of legends for vegetation maps of different scales.

The description of the tree and shrub vegetation of the Syrdaryariver is in the work of S.A. Nikitin [5].
The scientist mentions the distribution of oleaster tugai in the Terenozek region and flood willows in the
Syrdarya river delta. In the course of the studies of A.B. Baibulov, these communities were not noted [6].

In 2005-2008, detailed work was carried out to study the biodiversity of wetlands in all lake systems of
the Syrdarya delta under the leadership of N.P. Ogar, with the participation of A.B. Baibulov. Studies of the
vegetation cover of the Aral Sea coast were carried out by L.A. Demicheva et al. (2004-2006) [7-10].
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The study of species of the genus Salsola L. in the Kyzylorda region has both theoretical and practical
significance. Thus, knowledge of the peculiarities of the structure of phytocenoses in this region will allow us
to develop recommendations for optimal nature management that do not cause considerable damage to plant
resources and take into account measures to radically improve the pastures of this territory.

The vegetation cover of the desert part of the Syrdarya river valley is degraded for a variety of reasons,
especially due to anthropogenic activities (grazing, agriculture, various construction works, road digression,
and much more).

Pastures located near settlements, cattle tracks in the floodplain of the river, as well as the territory where
road construction works are carried out are subject to significant violations. In the composition of the vegeta-
tion cover of these territories, various phytocenoses are observed, including communities with the participation
(dominance) of species of the genus Salsola. The main consequence of the violation of these and any other
phytocenoses is a decrease in their species diversity (due to the loss of the most vulnerable, as well as forage
plants and their replacement with weeds, including poisonous species).

Objects and methods of research

The objects of the study were species of the genus Salsola L. (Chenopodiaceae Vent, ordmaranthaceae
Juss.) and phytocenoses formed with the participation of these species in the desertfpart of'the Syrdarya river
valley.

Classical botanical (route-reconnaissance; ecological-systematic; ecolegical4g€ographical) methods
were used in the research process. During the work, the herbarium matefialpof'the collection funds of the
Institute of Botany and Phytointroduction (AA) was studied. Fundamentalflofisti¢c and the latest modern works
were used to identify the collected material during the expedition. Vegetatien"was studied using traditional
methods of field geobotanical research and the works [11-24].

For each species of the genus Salsola, its participation in complex plant messages of varying degrees of
disturbance is printed, assessed on a three-point scalef (weaklyy medium, severely disturbed) [24].
Representatives of the genus Salsola, in the features of'annual species, are considered pioneers of overgrowth
of disturbed arid territories. Poorly disturbed areas are when a‘particular community is dominated by shrubs,
semi-shrubs, shrubs or semi-shrubs with perennials, that)form a more or less stable community. As we
understand it, there are practical networks of undisturbedderritories in the Syrdarya river valley (due to Scott
grazing). The average disturbed areas are dominated by the above-mentioned life forms, but at the same time
subdomination or simply an abundance ofi@annual sinanthropic widows in this community (ephemera are not
considered). Heavily disturbed areas argsascommunity with absolute dominance of annual Salsola species (for
the study of the territory).

The description of phytocens$. and,the collection of materials was carried out during the expedition
research in the Syrdarya Rivergvalley, (2018-2019) as part of the release of the grant project “Monitoring
studies of the restoration of yaluable vegetation in abandoned rice fields of the Kyzylorda region, prospects
for their use” (2018-2020), and isalso used by data on the past grant project “Monitoring of the vegetation
composition of livestock runs — a scientific approach to the sustainable use of desert pastures of Kazakhstan
(on the example of the, Kyzylorda region)” (2015-2017).

Results and Discussion

During the expedition work in the desert part of the Syrdarya river valley, 24 plant communities were
described with the participation or dominance of species of the genus Salsola. Communities differed from each
other in the composition of species, which is due to the diversity of environmental factors: physical and
geographical (terrain elements, soil, moisture, salinization, etc.) and anthropogenic (disturbed areas due to
grazing, construction and repair work, unregulated traffic, etc.) (Fig. 1).

The described communities can be divided into two groups:

— communities with the dominance of the genus Salsola species;

— communities containing species of the genus Salsola.

The 1% group of communities: Arbusculi Salsoletum, Orientali Salsoletum, Annual Salsoletum
(4 different types), Hispidi Tamaretum annual salsolosum motley grass, Annual Salsoletum convolvulosum,
Pseudalhagi Alhagetum arbusculisalsolosum. We divide this group of communities into 3 sub-groups (Fig. 2).

Cepus «bronorus. MeamuuHa. Meorpadusi». Ne 1(105)/2022 79



B.B. Osmonali, P.V. Vesselova et al.
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Figure 1. Map-scheme of the Kyzylorda region with the pw cription of communities
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Figure 2. Scheme of the sub-division of communities with the participation of species of the genus Salsola L.
according to the degree of their participation in the composition of the vegetation of the desert part
of the Syrdarya river valley

I sub-group

The first sub-group includes Arbusculi Salsoletum, Orientali Salsoletum, and Annual Salsoletum com-
munities. The total number was 6 communities. These communities were dominated by shrubs (S. arbuscula),
semi-shrubs (S. orientalis), and annuals (S.tragus, S. nitraria, S. paulsenii).
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1. The Arbusculi Salsoletum community dominated by S. arbuscula (copl — abundant) was observed by
us in a fixed sandy desert, as is typical for this species. GPS coordinates N 45°44'59.2"; E 62°52'03.6", height
83 m above sea level. Habitat: near the highway, from slightly disturbed to moderately disturbed areas. There
were 18 species in the community. This community also included other species of salt marsh (S. nitraria (sol
(solitariae) — plants are rare), S. paulsenii (sol), which are represented only by individuals. Significant species
of this community included: Krascheninnikovia ceratoides (L.) Gueldenst. and Alhagi pseudalhagi (M. Bieb.)
Fisch. The addition of the community also involves Ceratocarpus utriculosus Bluket, Atriplex tatarica L.,
Zygophyllum fabago L., and others.

2. The Orientali Salsoletum community dominated by S. orientalis (sp (sparsae) — plants are found
occasionally, scattered, in small numbers) was noted by us in the clay desert. GPS coordinates N 45°45.728";
E 61°12.748'"; height 62 m above sea level. Habitat is pasture, also from slightly disturbed to moderately
disturbed areas. The total projective coverage (TPC) was 35 %. There were 12 species in the community. From
family Chenopodiaceae also participated in the community: Anabasis salsa (C.A. Mey.) Benthilex Volkens,
Climacoptera brachiata (Pall.) Botsch., Petrosimonia sibirica (Pall.) Bunge, Girgensohia, oppositiflora
(Pall.) Fenzl, Ceratocarpus utriculosus et al.

3. Annual Salsoletum communities:

— We found a Nitraria Salsoletum community with the dominants S. nitrariafcopl), Sypaulsenii (sp) in
a fixed sandy desert in the Aral Sea region (the coast of the Small Aral Sea). GPSscoordinates N 45°50'51.66";
E 62°13'53.61"; height 93 m above sea level. Habitat: heavily disturbed areas:¥EPC w@s 30 %. There were 5
species in the community.

We have observed a Tragusi Salsoletum community dominated by S. #7agus (sp) in the clay desert, not
only in the valley of the Syrdarya River but also in the eastern Aral Sea regiom(in the area separating the Small
and Large Aral Sea, on the dried-up bottom of the sea). GPS coordinates N 46°6.930'; E 60°46.280'"; height 27
m above sea level. Habitat: heavily disturbed areas. TPC was_15 %. There were 8 species in the community.
In this community, S. nitraria (sp) was found, which, like Alhagiypseudalhagi, participated in the addition of
the community.

The listed Annual Salsoletum communities served asian example of successions that occur as a result of
water withdrawal from a given territory. The species S. nitraria, S. paulsenii, and especially S. tragus were
very characteristic of such habitats. In the absence of cempetition, these species quickly master this territory.

According to our observations, another cl€ar example of succession was a community with the participa-
tion of S. mitraria (sp) and S. paulseniig(sp.)) on a fixed sandy desert. GPS coordinates N 46°4.049';
E 60°56.860'; height 35 m above sea lewel. Habitat: along roads in the Kyzylorda region, from medium to
severely disturbed areas. TPC was 30(%. There were 6 species in the community. S. nitraria and S. paulsenii
are adapted to disturbed places and grow. well on the slopes of roads where rainwater flows. They formed
small-species annuals of the Salselefum community.

Nitrari Salsoletum community@dominated by S. nitraria (copl) with the participation of S. tragus (sp), on
a fixed sandy desert. GPS €oordinates N 45°39'33.0"; E 63°18"26.4"; height 103 m above sea level. The habitat
was heavily disturbed TandssThere were 11 species in the community.

II sub-group

We includedythe Apnual Salsoletum convolvulosum community in the subgroup of the joint dominance
of S. nitrafia (¢op Wyand S. paulsenii (copl). This community is located on a fixed sandy desert. GPS coordi-
nates N45°44'57.8"; E 62°52'53.8"; height 67 m above sea level. The habitat was also heavily disturbed lands.
There weredS spécies in the community.

11T sub-group

The sub-domination sub-group included Pseudalhagi Alhagetum arbusculi salsolosum and Hispidi
Tamaretumannual salsolosum motley grass communities.

In the first Pseudalhagi Alhagetum arbusculi salsolosum community, the sub-dominant was S. arbuscula
(copl), and the dominant was Alhagi pseudalhagi. Fixed sandy desert. GPS coordinates N 44°15.236';
E 66°38.131"; height 139 m above sea level. Habitat: near the highway, moderately disturbed areas. TPC was
35 %. There were 7 species in the community: Krascheninnikovia ceratoides, Ceratocarpus utriculosus,
Atriplex tatarica, Zygophyllum fabago, Salsola nitraria (sol) are present in the community.

In Hispidi Tamaretumannual salsolosum motley grass community, the sub-dominants were annuals
S. nitraria (cop 1), S. foliosa (sp), and Tamarix hispida dominated. Clay desert. GPS coordinates N 45°30.147'";
E 64°02.722'; height 99 m above sea level. Habitat: near the highway, moderately disturbed areas. TPC was
30 %. There were 15 species in the community. The herbal composition is represented by the following types:
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Climacoptera brachiata, C. lanata (Pall.) Botsch., C. crassa (M. Bieb.) Botsch., Petrosimonia sibirica, there
were also isolated Anabasis aphylla L., Halostachys belangeriana (Moq.) Botsch., Halocnemum strobilaceum
(Pall.) M. Bieb. et al.

Communities contained species of the genus Salsola: Aphyllumi Haloxyletum (Haloxylon aphyllum
(Minkw.) lljin), Pseudalhagi Alhagetum (Alhagi pseudalhagi (M. Bieb.) Fisch.), Strobilaceumi
Halocnemetum (Halocnemum strobilaceum (Pall.) M. Bieb.), Hispidi Tamaretum (Tamarix hispida Willd),
Aphyllumi Haloxyletumhispidi tamarosum, Terrae-albi Artemisetum (Artemisia terrae-albae Krasch.),
Harmali  Peganetum (Peganum harmala L.), Halodendroni Halimodendetumhispidi tamarosum
(Halimodendron halodendron (Pall.) Voss), Alopecuroidi Pseudosophoretum fabagizygophyllosum
(Pseudosophora alopecuroides (L.) Sweet, Zygophyllum fabago L.), Fabagi Zygophylletum hispidi
tamarosum et al.

Among the studied species of the genus Salsola, all of the above communities included: S. nitraria,
S. paulsenii and S. tragus, while S. nitraria scarce is presented. All communities in which these'three species
were noted, but they did not dominate, are found on weakly or less frequently on mediumydistiizbed lands (near
roads, settlements and pastures).

In undisturbed communities, these species occupied the sub-ordinate role, not dominateédy Hewever, in
places of violation of the soil and vegetation cover, annual pickles dominated as gioneersyof overgrowth of
disturbed lands. And for several years they prevailed over perennial species. A vegetation recovers, annual
species moved to a sub-ordinate position.

It was noted, there were no species of the genus Salsola on the deposifS ofiricgfields (which have ceased
to be used due to secondary salinization). There are several reasons for this'pienomenon. So, in the spring,
abandoned rice fields still receive water, and species of the genus Salsolamptefer drier soil. The degree of
salinization of abandoned rice fields exceeds the limit of ecological'plasticity of species of the genus Salsola
[25-27].

Conclusions

The annual species of the genus Salsola: S. mitrarialS. paulsenii, and S. tragus are well-adapted to the
habitat conditions in the studied area. In undisturbed and almost undisturbed phytocenoses. These species, as
a rule, are not dominant or subdominant. So, on undistusbed lands, they occur only once or several dozen,
depending on the characteristics of the habitat{Meanwhile, in disturbed areas, these annuals can form tempo-
rary communities in which they act as dominants. Of all the presented annual salt pans, S. nifraria is charac-
teristic and dominates on strongly, mediwm,and'slightly disturbed lands. Two other species of annual salt pans
(S. paulsenii and S. tragus) act as dominants\only occasionally in severely disturbed territories, but they feel
good on medium disturbed lands. If should also be added that the shrub species S. arbuscula and S. orientalis,
depending on the growing areagean @ecur and even dominate in weakly and moderately disturbed lands. An-
nual species of salt pans are gligetrophic plants, which allows them, unlike other species, to grow in disturbed
areas poor in organig comipounds.¢Dying, they enrich the soil with organic matter necessary for perennial
species, thereby contributing.to the restoration of vegetation. Consequently, annual species of the genus Salsola
(S. nitraria, S. paulsenii and S. tragus) are promising in terms of their use in reclamation works in the desert
zone.
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Cobipaapus e3eHi aHFapbIHBIH 6JI1 0eiringeri Salsola L. Tybicbl
(Chenopodiaceae Vent. | Amaranthaceae Juss.) TypJiepiHiH
(puTOEHOTHKAJBIK epeKIIeJdiKTepi

Colpmapust e3eHi aHrapbeiHBIH (KpI3pUTOpaa OOJBICHIHBIH ayMarbl) mmenmi OemiriHneri Salsola L. Tywichl
TYpPJEpIH 3epTTey OCIMIIK pecypcTapblH YTHIMIBI TaijalaHyFa >KOHE OCHl OHIpPHAIH (HUTOLEHO3aPHI
KYPBUIBIMBIHBIH ~ CPEKIIEIIKTEPiH aHbIKTAy ayMaKThIH JKaWbUIBIMIApbIH TYOereisi jKakcapTy IKoHe
PEeKyJIbTUBALMSIIAY XKOHIHAE YCHIHBIMAAD jKacayFa MYMKIHIIK OepeTiH yJikeH MaHbI3Fa ne. KapacThIpbuibin
OTBIPFaH ayMaKKa SpTYpJi (GUTOLEHO3ap TONTACTHIPBIIFAaH, COHBIH iliHae Salsola TyKpIMIac TyplepiHe e
KaTbICcThI (OackiM Goiy). 3epTTey OapbIChIHAA KIACCHKAIBIK OOTAaHUKAIBIK SAICTep KOJAaHbUIAbL. JKuHanraH
MaTepuaIbl COMKECTEHIIPY YILIIH HETi3ri (IOPUCTHUKAIBIK MANIMETTep KOJJIAHBUIABL. OCIMAIKTep HalablK
reo00TaHUKANBIK 3EPTTEYJICPAIH IOCTYPIi OmiCTepiH KOJAAHA OTBIPBIT 3€epTTENIi. OKCIEIUIUSIBIK
JKYMBICTapAbIH HOTIDKenepi OolipiHina CrlpAapus ©3CHIHIH aHFapBIHBIH IIenai OeririHaerni 24qeciMiik
KayBIMIACTBIFBI Salsola L. TYKIMIACHIHBIH TYPJEPiHIH KAaTBHICYBIMCH >KOHE OaCHIMIBIFBIMEH CHIIATTAIFaH!
Kaysmvpactsikrap 6ip-OipiHeH TypiepiH KypaMbIMEH epekimeneHreH. by kopuraran opra (pakTopAapbIHbIH,
op TYpai yinecyiHe GaiaHbICThI: TAOUFH (HU3HKATIBIK-TCOrpadIsUIbIK KOHE aHTPOIOTeH K, Y CBIHbIFaH 24
KaybIMJIACTBIKTBI €Ki Tomnka Oemyre OGomanpl: 1) Salsola Tywicel Typnepiniy ycremziri (ZoMuHaHT) Gap
KaybIMJIACTBIKTap; 2) KypamblHAa Salsola TYKbIMBIHBIH Typiepi Gap. Hotwxeciugie \iS@lso/a) TybiCbIHBIH
OipKBUTIBIK TYpJIEpi: S. nitraria, S. paulsenii )aHe S. tragus 3epTTeNIreH ayMaKTa OpTa arJaiddlapbiHa )KaKChl
GeitiMzernreH KoHe OJIapIbl eIl ailMaKTap/ia KajlllblHa KeJITipy KYMBICTAPbIHAGKOIIaHyFa Gonabl.

Kinm ce30ep: Salsola L. TybICBI, Gip>KBUIABIK TYpJIEp, PUTOIEHO3, TOMUHAHTITaP, CBIpIapHs ©3eHi aHFapEbl,
9KOJIOTHsI, aHTPOHOTeHAIK (akTopiap, CyKIecCHs.

b.b. Ocmonanu, I1.B. Becenona, I'.'M. Kynaaesa, H.3. AxtaeBa

duTtoneHoTHYECKHE 0cO0eHHOCTH BUAOBpoaa Salsola L. (Chenopodiaceae Vent. /
Amaranthaceae Juss.) B myCTLIHHOMMACTIH 10JMHBI P. ChIpaapbu

HccnenoBanue 3Ko0noro-reorpadHyeckoi mpuypouyeHHOEEA BUI0B poja Salsola L. myCThIHHOM YacTH TOJIMHBI
pexu Coipaapeu (B npenenax Ke3puiopanHckoii 061acTi) uMeeT 00JIbIIoe 3HaYSHHUE [T BBISIBICHUST OCOOCH-
HOCTeil CTPYKTYphI (PUTOIEHO30B 3TOTO pernoHa. Kpurndaeckuil aHamm3 ero pe3ysbTaToB IMO3BOJIUT pa3pado-
TaTh 3P HeKTUBHBIE PEKOMEHIAINHN 10 YCTOMMUBOMY HCIONB30BaHHUIO PACTUTENBHEIX PECYpPCOB, B TOM UHCIIE
U TI0 KOPEHHOMY YJIYYIIEHHIO U pekyIbTHBay nacTOnmy naHHoH Teppuropuu. K paccMarpuBaeMoii Teppu-
TOPHU TIPHYPOYCHHI PAa3IWYHble (QUTONEHO3B!, B TOM YHCIIE C yJacTHeM (JIOMHHHPOBaHMEM) BHIOB PoOja
Salsola. B mporecce uccliefoBaHmid OB NPUMEHEHBl KiIacCHYeCKHe OoTaHWYecKne MeToabl Jlms
UIeHTUUKAMN COOPaHHOEO MaTepHalla HCIONB30BAINCh (YHIAMEHTAIbHBIE (DIOPUCTHYECKHE CBOAKH.
PacturensHOCTs  M3ydallack  IIPM IOMOINM TPAJULIMOHHBIX METOAOB TIOJNEBBIX TIe€000TaHWYECKHX
uccnefoBaHuil. B pesyllefate BKCHIEAUIIMOHHBIX PabOT B MyCTHIHHOW uyacTH JonuHbEl p. ChIpAapbu ObLIO
onucaHo 24 PACTUTEILHBIXEE000IECTBA C YIacTHEM H JIOMHHUPOBAaHNEM BHIOB poxa Salsola. CoobmecTBa
OTJIMYAINCEH APYTIOT MIPyEA, COCTABOM BHJIOB, UTO 00YCIIOBIEHO pa3HOOOpasueM coueTaHusi (JaKTOPOB CPeIIbI
obuTaHus: eCTeCTBEHHBIX (DH3MKO-TeorpaMIecKuX M aHTPOIOreHHBIX. [IpencraBnenHsle 24 cooOmecTBa
MOXHO pPa3[elNTh HA ABE TPYNIBL: 1) C JOMHHHpOBaHWEM BHUIOB popa Salsola; 2) B cocraBe KOTOPBIX
PACYTCTBYIOT BUABI poaa Salsola. B xone nccnenoBaHuii ObUIO BBISBIEHO, YTO OJHOJETHHE BHIBI poJa
SalsolagS, nité@ria, S. paulseniin S. tragus XOpoOIIO TMPHCIOCOOICHBI K YCIOBUSIM OOWTaHHs Ha W3ydaeMoi
TepPUTOPHH, X MOKHO UCIIOIb30BaTh B PEKYJIbTHBALIMOHHBIX Pab0TaX B MyCThIHHBIX 30HAX.

Kniouesbre crosa: pon Salsola L., onHoneTHre BUABL, (GUTOLEHO3, JOMUHAHTHL, 101UHA P. ChIpIapbu, SKOJI0-
rHsi, aHTPOTIOTeHHbIC (PAKTOPBI, CYKIIECCHS.
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