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Abstract. In 1999, the dry sea floor of the Aral Sea had an area of about 40 000 
km². The new land is being steadily invaded by plants. The list of the flora 
consists of 266 species. It is a young immigration flora (40 years old) that 
established under harsh habitat conditions. Adjacent to the former coastline there 
are mostly sandy soils which already are free of salt. They are replaced on 
younger sea floor areas by mixed sandyloamy or loamy coastal and marsh 
solonchaks. The family Chenopodiaceae was dominant on the solonchaks of the 
dry sea floor from the 1970s, 1980s and 1990s. The share of  the Chenopodiaceae 
in the flora amounts to 28.2% (75 species). Along the former coastline on the 
sands of the dry sea floor from the 1960s the Polygonaceae (Calligonum), 
Fabaceae (Astragalus), psammophilous Chenopodiaceae and some representatives 
of the Poaceae play a major role. The composition of the flora and of the 
important families is discussed. 

Introduction 

The vegetation stretching over vast distances of the flat dry sea floor at the eastern 
side of the Aral Sea is rather heterogenous and varying. Huge areas are covered by 
therophytic communities, sand and salt deserts and even perennial woody 
vegetation. The flora and vegetation of the surrounding belts of the Aral Sea has 
been until today poorly investigated, except for the delta areas. 
First knowledge about the flora and vegetation of the direct surrounding of the 
Aral Sea comes from Borshchov (1865), who studied the northwest and southwest 
coasts of the Aral Sea. Smirnov (1875) collected plants on the southeast coast of 
the Aral Sea between and from the deltas of the Syrdarya and Amudarya. Based 
on the plant collection of Berg (1900–1902), Litwinov (1905) published a list 
including 219 species. Sherbaev (1982) investigated the flora of the islands on the 
southeast coast of the Aral Sea and gave a list of the flora with ca. 235 species. 
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These works give a fragmentary idea of the flora of the direct surroundings of the 
Aral Sea before the drying process started, without exact geographical and habitat 
differentiation. The Pedagogical Institute of Saint Petersburg pursued an 
autonomous research with the help of students in the State Reserve of the island of 
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Barsa–Kelmes. There is a reference to the flora of this island with 257 species  (Kuznetsov 1995).  

Our Own Floristic Investigations 

The effects of the diversion of the Amu - and Syrdarya drain and the retreat of the Aral Sea were explored in the 
framework of a complex programme under guidance of the Geographical Institute of Moscow in 1977–1985. 
During this programme the ecosystems of the dry sea floor were investigated for the first time.  Dimeyeva  
(1990) and Dimeyeva and Kuznetsov (1999) published on the basis of the research of the 1980s a list of the flora 
of the Kazakh Aral Sea coastal region including about 300 species. From these lists, 154 species also occurr on 
the dry sea floor. One should distinguish clearly between the Aral terraces and the dry sea floor. The Aral 
terraces are areas which dried out already 800–3000  years ago. The new marine Aral terrace is 800 years old, 
the old marine terrace 3000 years. They were flooded inregularly by rather old high water levels of the Aral Sea. 
The Aral terraces lie between 53 and 60 m NN. Their flora and vegetation are very complex. The flora of the 
Aral terraces is still insufficiently investigated.  
The surface of the actual dry sea floor (Aralkum desert) lies below 53 m NN  and is rather recent— only 40 
years old. Here, we take only the flora of the dry sea floor into consideration, because it is clear to define by 
spatial and temporal parameters. Wucherer investigated (DFG project/Kassel) the north, east and south coasts of 
the Aral Sea in 1994. At that time the list of the flora of the dry sea floor included 201 species (Breckle et al. 
1998). In 1998–1999 an 8-month expedition was carried out (BMBF Project Successional Processes on the Dry 
Sea Floor of the Aral Sea and Perspectives of the Land Use). Special attention was given to the investigation of 
the family Brassicaceae and Calligonaceae. The total species list became enlarged by 65 additional species. The 
plant collection from the coast and dry sea floor of the Aral Sea comprises ca. 1000 specimens (Herbaria BIEL, 
KAS). This plant collection of the dry sea floor is the largest from this area. The investigation of the 
Chenopodiaceae is time-consuming, especially of the therophytes from the genera Suaeda, Salsola and 
Petrosimonia.  
This list of the flora records the plant species of the whole dry sea floor area of the Aral Sea, including 
Kazakhstan and Uzbekistan, with the exception of the archipelago Akpetki in the southeast of the Aral Sea. This 
is a special region which consists of hundreds of little islets, between which small sections of the dry sea floor 
are enclosed. This area is difficult to approach and until today it is floristically almost not investigated. 
Theoretically, one could assume that the small areas of this archipelago become populated faster and could 
contribute considerable to the flora of the dry sea floor. This reason and the lack of knowledge is forcing us to 
exclude this area. One more white floristical spot is the dry sea floor around the island Vozrozhdenie (a former 
experimental site of the Soviet armed forces in the Aral Sea region). Since the ferry services on the Aral Sea 
were given up, this island is not approachable; it might be accessible in  coming years after the formation of a 
mainland bridge between this island and the south coast. 
The species concept for the Chenopodiaceae was taken from Flora Iranica (Hedge et al. 1997), except for the 
genera Salsola and Climacoptera . As long as there is no complete revision of the genus Climacoptera , we keep 
the taxa Climacoptera  separated from Salsola. The species names for the other  families are used according to 
Cherepanov (1995), except for the genus Calligonum. The species concept of this genus has been very 
controversial up to the present. Therefore we use the more detailed species concept from the Flora of 
Kazakhstan. The tribes were accepted by Takhtadzhan (1987) and Flora Iranica.  

Results 

Physicogeographical Description of the Dry Sea Floor   

The Aral Sea is located within the zone of the temperate deserts of Central Asia. The climate is continental. The 
geological and geomorphological structure of the dry sea floor is relatively complicated. The depression of the 
Small Aral Sea is formed differently from that of the Great Aral Sea. The north–south gradient also plays a 
definite role. The seepage, the particle size distribution and the salinity of the soils is of special importance for 
the composition of the flora and the colonization by plants. From the former coastline to the present one we can 
observe a typical catena: the substrate becomes finer and the salinity increases. Accordingly, the soil mosaic and 
the vegetation often exhibit a rather striped pattern. Important soil types are the marsh solonchaks,  the coastal 
solonchaks, the degraded coastal solonchaks and a variety of arenosols. 
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Composition of the Flora  

The flora of the dry sea floor is an immigration flora that has developed since 1960. It consists of 34 plant 
families, with 134 genera and 266 species (see Appendix), and is a typical desert flora. Almost two thirds of the 
species belong to the four most frequent plant families. Table 1 gives a list of the ten most important plant 
families of the Aralkum flora. The remaining 24 plant families are only represented by one to three species per 
family. In most genera the number of species per genus is rather low (one to three), except in Artemisia, 
Calligonum, Salsola, Suaeda and Tamarix, which is an indication of a flora type which is not yet saturated.   
 

Table 1. Floristic data on the vascular plants of the dry sea floor of the Aral Sea: the dominant ten plant families 
and percentage of total flora 

Family Genera Species Species (%) 
Chenopodiaceae 27 75 28.2 
Polygonaceae 5 36 13.5 
Brassicaceae 23 31 11.7 
Asteraceae 16 28 10.5 
Poaceae 14 18 6.8 
Fabaceae  9 17 6.4 
Boraginaceae 6 8 3.0 
Tamaricaceae 1 7 2.6 
Cyperaceae 3 5 1.9 
Zygophyllaceae 3 5 1.9 
Other families 27 36 13.5 
Total 134 266 100.0  

Discussion 

Family Chenopodiaceae 

The Chenopodiaceae are a cosmopolitan plant family. They play a special role in the dry areas of Eurasia (Il’in 
1936; Lavrenko 1962), but also in the Nearctic and in other deserts, e.g. in Australia. The representatives of this 
family may often dominate the vegetation cover of the Irano–Turanian deserts including Central Asia. 
Chenopodiaceae are mainly xerophytes and halophytes. All three subfamilies – Chenopodioideae (8 genera and 
26 species), Salicornioideae (4 genera and 5 species) and Salsoloideae (15 genera and 44 species) – are 
plentyfully represented in the Aralkum.  Almost half of the genera which occur on the dry sea floor are 
mediterranean–Irano–Turanean or Irano–Turanean. The cosmopolitan genera Atriplex, Salicornia and Suaeda 
are also of considerable importance for the composition of the flora and vegetation of the dry sea floor. The 
deserts and semideserts in Irano–Turan exhibit 18 endemic or almost endemic genera. Out of these, 11 genera 
(Agriophyllum, Halostachys, Bienertia, Climacoptera, Ofaiston, Horaninovia, Girgensohnia, Arthrophytum, 
Haloxylon, Nanophyton, Halimocnemis) have already reached the Aralkum desert. The species richness of the 
family is also relatively high (Table 2).  
The flora of the Chenopodiaceae on the dry sea floor is not yet saturated, as can be concluded from the data of 
Table 2. It could well be assumed that in future about 30–40 more species could enrich the flora of the Aral Sea 
floor. This is even more accentuated if we compare the flora with a larger region. On the dry sea floor (area 40 
000 km²), for example 57% of the genera and 30% of the species of the Chenopodiaceae of Kazakhstan (2 700 
000 km²) are found. For Central Asia (GUS space) altogether 52 genera and 318 species of the Chenopodiceae 
are recorded (Pratov 1987). The delta areas of Amu - and Syrdarya with the Aral terrasses and the Akpetki 
archipelago in the south, and the dry sea floor are part of the large evolutionary centre of the Chenopodiaceae in 
Eurasia. One should additionally pay attention to the fact that a great variety of vegetation types dominated by 
Chenopodiaceae occur in this area. They form plant communities with a highly varying composition. 
 
Table 2. Number of Chenopodiaceae in different desert areas bordering the dry sea floor. Data for different 
districts are taken from Bakhiev (1985) 

Districts Dry sea floor Karakalpakistan  
(Erezhepov 
1978) 

East Ustyurt  
(Sarybaev 
1973) 

Lower part of 
Amudarya valley 
(Bakhiev 1985) 

No of species 
/  
% whole flora 

75 / 28.2 140 / 15.9 52 / 17.6 113 / 18.0 
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The life-form composition of the Chenopodiaceae is represented by small phanerophytes (trees, shrubs, half-
shrubs), chamaephytes and therophytes, the latter amounting to 54 (72%). The following genera are exclusively 
therophytes : Ceratocarpus, Bassia, Corispermum, Agriophyllum, Bienertia, Climacoptera, Ofaiston, 
Horaninovia, Girgensohnia, Petrosimonia, Halimocnemis, Halogeton. They form their own plant communties or 
synusia within perennial plant communities. Only the Haloxylon species and Halostachys caspica are shrubs 
higher than 1 m or even up to 4 m. On the dry sea floor Haloxylon aphyllum occurs only in shrub form, not as 
small trees, as elsewhere. The other perennial Chenopodiaceae are prostrate-growing shrubs or half-shrubs. 
In the subfamily Chenopodioideae the tribe Atripliceae, Camphorosmeae and Corispermeae are floristically and 
phytocenologically significant. The genus Atriplex is represented by 11 species, but only 4 of them (A. fominii, 
A. pungens, A. tatarica, A. aucheri) are widespread and thus exhibit some dominance in relevant communities. 
The northwest Turanian Atriplex fominii (Fig. 1) forms widespread communities in the whole area of the dry sea 
floor. The north Turanian Atriplex pungens forms narrow vegetation stripes along the former coastline of the 
Small Aral Sea. Atriplex aucheri and Atriplex tatarica occur more sporadically. The ecology of the Atriplex 
species differs considerably. Atriplex dimorphostegia is a real psammophyte, but Atriplex verrucifera  is a real 
halophyte. From the Camphorosmeae the old mediterranean (old Tethys area) Bassia hyssopifolia has the richest 
diversity in many plant communties, especially in areas bordering the river deltas. This species often forms its 
own alliances and occurs regularly as a component of several other plant communities. The Corispermum 
species have spread exclusively on sandy soils. The Caucasian and north Turanian Corispermum aralo-caspicum 
is the most typical psammophyte. Agriophyllum squarrosum as a pioneer species covers coarse sand degraded 
solonchak areas on the north coast of the Aral Sea. 
 

 
 

 

 

 

 

 

Fig. 1. Atriplex fominii, an example of an abundant annual plant species 

The species from the subfamilies Salicornioideae and Salsoloideae are the dominant species of the halophytic 
communities on marsh and coastal solonchaks. The Salicornioideae are represented by five species, but all five 
are important dominants in the whole area of the dry sea floor: Salicornia europaea, Halocnemum strobilaceum, 
Kalidium caspicum, Kalidium foliatum, Halostachys caspica. All five species are eu-halophytes and widespread 
in the whole Irano 
–Turanian region. The Salsoloideae are represented by many Suaeda and Salsola species. They are also often 
important components of distinct plant communities. On the dry sea floor eight Suaeda species are reported. The 
species Suaeda crassifolia and S. salsa  are rarer and occur singly or in small groups on the marsh solonchaks. 
Suaeda heterophylla was found only once in the Bozkol bay on the east coast on the dry sea floor. The species 
Suaeda acuminata and S. microsperma  prefer more crusty and crusty-puffy coastal solontchak stands. Both pairs 
of species form geographical and ecological vicariances. Suaeda acuminata and S. salsa  are very widespread, 
they are Pontic–Mongolian–Irano–Turanian species; their centre of distribution is in steppes and cold deserts. In 
contrast, Suaeda crassifolia and S. microsperma  are thermophilous Irano–Turanian desert species. This 
vicariance is visible also in the area of the Aral Sea. Suaeda acuminata occurs, for example, in the northern part 
of the dry sea floor. On the south and southeast coast it is replaced by Suaeda microsperma . The tribe Salsoleae 
is likewise marked by some peculiarities: the eight Salsola species (four therophytes and four shrubs and half-
shrubs) prefer sandy soils and moderately saline stands. The Climacoptera species are found mostly on very 
salty crusty 
-puffy coastal solonchaks. The Petrosimonia species are widespread on the north coast. Halimocnemis species 
occur one by one on the dry sea floor of the 1960s and 1970s.   



Flora of the Dry Seafloor of the Aral Sea 7 

The plant-geographical analysis reveals that only a few widespread species are considerably involved in plant 
communities. From the 11 old mediterranean and south palearctian species, only Salicornia europaea, 
Halocnemum strobilaceum and Bassia hyssopifolia are widespread. Some 19 species are widespread in steppes 
and deserts with a distribution centre in the cold Anatolian, Kasakhian and Central Asian semideserts and 
deserts, and even spreading to the Pontic and West Siberian area. To this group belong Atriplex verrucifera, 
Suaeda acuminata, Suaeda salsa, Kalidium foliatum, Ofaiston monandrum, Atriplex cana etc. The remaining 40 
species of the Chenopodiaceae are typical desert plants. Some of them are typical Irano–Turanian species and 
play an important role on the dry sea floor: Kalidium caspicum, Halostachys caspica, Haloxylon ammodendron, 
Salsola arbuscula, Salsola nitraria, Salsola orientalis, Anabasis aphylla. Strictly Turanian species are 
Climacoptera aralensis, Halimocnemis longifolia and Arthrophytum lehmannianum. The following species 
exhibit a north Turanian distribution: Atriplex fominii, Atriplex pungens, Corispermum aralo-caspicum, 
Climacoptera affinis. It is very obvious that the Chenopodiaceae form the broad basis of the very diverse 
halophyte flora on the dry sea floor of the Aral Sea, so to say the Aralkum. 

Polygonaceae 

The life form of shrubs dominates in this family (in comparison to the families Chenopodiaceae and 
Brassicaceae, where annuals prevail). The genus Calligonum (Colour Plate 1) consists of 30 species. It often 
forms plant communities on the eastern former coastline and on the desiccated sea floor of the 1960s. The 
taxonomy of the genus is still uncertain. There are four sections in the genus Calligonum: Calliphysa, 
Pterococcus, Pterygobasis, Eucalligonum. The latter three are represented on the dry sea floor. The section 
Pterococcus is the most controversial. Alexandrova and Soskov (1968) have combined 83 species from this 
section to only 4. Here, we use the concept of taxa according to the Flora of Kazakhstan (1956–1966). The 
distribution of Calligonum and the formation of plant communities is very important for fixation and 
stabilization of the moving sands on the dry sea floor areas.  

Brassicaceae 

The representatives of this family are widespread, especially in the area of the Small Aral Sea along the northern 
and western coasts. They grow in different ecological conditions, preferably with non-saline and weak saline 
upper horizons of soils. Most of the species are spring annuals. Only three species are perennials:  Lepidium 
latifolium, L. obtusum and Cardaria pubescens. The genus Lepidium (Lepidieae) is represented by four species. 
L. perfoliatum is widespread in degraded coastal solonchaks in the whole area of the dried sea bed. L.latifolium 
and L.obtusum were found close to the present coast in the Small Aral Sea area. Cardaria pubescens is a typical 
synantropic species, growing in salt meadows  in the area of the Butakov Bay. Isatis violascens (Sisymbrieae) 
often occurs in degraded coastal solonchaks of the northern coast. Sameraria bidentata and Pachypterigium 
multicaule are rare on the northern and eastern coasts of the Aral Sea.  Strigosella circinnata and S.africana 
(Hesperideae) are widespread in the whole coastal area. Euclidium syriacum forms microphytocenoses on the 
foothills of Butakov Bay and on the south coast of Koktyrnak Peninsula. Matthiola stoddartii (Colour Plate 2) 
forms beautiful aggregations on the northern coast of the Aral Sea.  
The species from the tribe Alysseae are typical elements of the zonal vegetation, and colonize the area of the 
exposed sea bed relatively slowly. Meniocus linifolius and Alyssum turkestanicum are widespread species. Draba 
nemorosa  is one of the few species represented on the dry sea floor with a circumpolar distribution.   

Asteraceae 

One of the largest families in the world is represented by 28 species on the dry sea floor. The life-form diversity 
in comparison with other families is more diverse: semishrubs, perennials, spring and summer annuals, 
geophytes. The subfamily Cichorioideae is represented by Chondrilla and Lactuca species. The north Turanian–
Dzhungarian Chondrilla species have a low coverage in plant communities; however,  they are permanent 
components of sandy habitats of the northern part of the dry sea floor. The south Palearctic Lactuca tatarica and 
L. serriola are components of the saline meadow vegetation in delta areas or form aggregations on the Zostera 
carpets. Artemisia species are the most widespread in subfamily Asteroideae. The species of the section 
Seriphidium, which are dominant in zonal semidesert vegetation, have a restricted distribution in the Aralkum. 
Only north Turanian–Dzungarian A. scopaeformis and more rarely the A. pauciflora  form plant communities or 
can be subdominant in the halophytic communities on coastal or takyr-like solonchaks. A. arenaria, from section 
Dracunculus, is present in all plant communities in the sandy area of the whole northern coast of the Aral Sea as 
well as in the Aralkum. In May, the late spring annual Senecio noeanus often occupies huge areas of the coastal 
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solonchaks, creating an impressive green-yellow aspect. The Asteraceae in most cases are components of 
different plant communities but never dominate. 

Poaceae 

The Poaceae play a subordinate role on the dry sea floor, the Aralkum. However, some species are important for 
the understanding of the floristic and vegetational structure. The tribe Triticeae comprises five species. 
Eremopyrum triticeum and E. orientale have an Irano–Turanian distribution. For these species the new land is a 
suitable environment to be colonized. Agropyron species rarely occur in the northern and eastern coasts of the 
Aral Sea and on the island Barsa–Kelmes. Leymus racemosus is widespread on the northern and eastern coasts of 
the Aral Sea especially in Butakov Bay. Anisantha tectorum (Bromeae) occurs by aggregations and single plants 
on Zostera carpets. The tribe Poaeae comprises Poa and Puccinellia species. Puccinellia distans is distributed in 
the whole area of the Aral Sea, P. gigantea only along the southern coast. Phragmites australis (Arundineae) 
forms thickets in Bozkol and Akkol bays and the delta areas of the Amu - and Syrdarya. Remnants of red are 
common on various parts of the dry sea floor, documenting huge reed areas during the retreat of water on 
shallow parts of the Aral Sea. Stipagrostis pennata (Aristideae) is the most widespread species of the 
psammophytic communities in a sandy belt around the Aral Sea. Hemicryptophytes and spring annuals are 
typical lifeforms of most grasses. The Poaceae form a basic composition of saline meadow vegetation 
(Phragmites australis, Puccinellia species , Aeluropus littoralis)  and psammophytic communities (Stipagrostis 
pennata, Leymus racemosus).   

Fabaceae 

The representatives of this family occupy mostly sandy, less saline areas. Ammodendron species are widespread 
on the northern and northeastern coasts. Their occurrence near villages, e.g. Bugun, Karateren, Akespe, is caused 
by anthropogenic impact. Eremosparton aphyllum forms plant communities on the desiccated sea floor of the 
1960s and the 1970s. Astragalus brachypus can occupy slightly saline as well as non-saline environments. It is 
one of the pioneer species growing on degraded coastal solonchaks of the 1970s and forms communities 
especially on the eastern Aralkum.  

Other families 

The Tamaricaceae are widespread in delta areas, where they form a tugai type of vegetation. Their distribution 
on the dry sea floor includes the areas from the 1960s, 1970s and partially1980s.  
The Limoniaceae are represented by four species, three of which (L. otolepis, L. gmelinii, L. suffruticosum) occur 
around the whole Aral Sea.  
The Nitrariaceae (closely related to Zygophyllaceae) are represented by Nitraria schoberii which forms a 
phytogenic type of relief (typical nepka) along the eastern coast on the exposed marine surface of the 1970s.   

Conclusions 

The flora of the dry sea floor (Aralkum) is an integrated floristic complex with 266 species. The dominance of 
the Chenopodiaceae is to be expected and is well documented. This family plays a leading role in the Irano–
Turanian and Central Asian deserts. The prevalence of Brassicaceae and Polygonaceae is obviously connected 
with the active fast-colonizing plant strategy of the species from these families. The contribution of Asteraceae 
and Fabaceae will increase with time. Thus, the flora of the dry sea floor of the Aral Sea is a new immigrant 
flora in a stage of transformation, steady new developments and high dynamic processes.   
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Appendix 

List of species 

Alliaceae J. Agardh. 1. Allium sabulosum Stev. 
  
Amaryllidaceae Jaume 1. Ixiolirion tataricum (Pall.) Herb. 
  
Apiaceae Lindl. 1. Ferula caspica Bieb., 2. F.nuda Spreng 

 
Asclepiadaceae R. Br. 1. Cynanchum sibiricum Willd. 

 
Asparagaceae Juss. 1. Asparagus inderiensis Blum ex Pasz., 2. A.persicum Baker 

 
Asteraceae Dumort. 1. Acroptilon repens (L.) DC., 2. Artemisia arenaria DC., 3. A.pauciflora  Web., 4. 
A.santolina Schrenk,  5. A.semiarida  (Krasch. et Lavr.) Filat., 6. A.scopaeformis Ledeb., 7. A.scoparia Wldst. et 
Kit., 8. A.songarica Schrenk, 9. A.terrae-albae Krasch., 10. Chondrilla ambigua Fisch. ex Kar. et Kir., 11. 
Ch.brevirostris Fisch. et Mey., 12. Cirsium arvense (L.) Scop., 13. Epilasia hemilasia (Bunge) Clarke, 14. 
Hyalea pulchella (Ledeb.) C. Koch, 15. Inula caspia Blum, 16. Karelinia caspia (Pall.) Less., 17. Koelpinia 
linearis Pall., 18. K.tenuissima  Pavl. et Lipsch., 19. K.turanica Vass., 20. Lactuca serriola L., 21. Lactuca 
serriola L., 22. L.tatarica (L.) C. A. Mey.,  22. Scorzonera pusilla Pall., 23. Senecio noeanus Rupr., 24. Sonchus 
oleraceus L., 25. Taraxacum bessarabicum (Hornem) Hand.–Mazz., 26. Tragopogon marginifolius Pavl., 27. 
T.sabulosus Krasch. et S. Nikit, 28. Tripolium vulgare Nees. 

 
Boraginaceae Juss. 1. Argusia sibirica (L.) Dandy, 2. Heliotropium argusioides Kar. et Kir., 3. H.dasycarpum 
Ledeb., 4. Heterocarium subsessile Vatke, 5. Lappula semiglabra  (Ledeb.) Guerke, 6. L.spinocarpos (Forssk.) 
Aschers. O. Kuntze, 7. Nonea caspica (Willd.) G. Don., 8. Suchtelenia calycina (C. A. Mey) A. DC. 
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Brassicaceae Burnett 1. Alyssum dasycarpum Steph., 2. A.turkestanicum Regel et Schmalh., 3. Cardaria 
pubescens (C. A. Mey.) Yarm., 4. Chorispora tenella (Pall.) DC., 5. Descurainia sophia (L.) Webb ex Prantl, 6. 
Diptychocarpus strictus (Fisch. ex Bieb.) Trautv., 7. Draba nemorosa  L., 8. Erysimum sysimbrioides C. A. Mey., 
9. Euclidium syriacum (L.) R. Br., 10. Goldbachia laevigata (Bieb.) DC., 11. Isatis minima  Bge., 12. 
I.violascens Bge., 13. Lachnoloma lehmannii Bge., 14. Lepidium latifolium L., 15. L.obtusum Basin., 16. 
L.perfoliatum L., 17. L.ruderale L., 18. Leptaleum filifolium (Willd.) DC., 19. Litwinowia tenuissima  (Pall.) 
Woronow ex Pavl., 20. Matthiola stoddartii Bge., 21. Meniocus linifolius (Steph.) DC., 22. Octoceras 
lehmannianum Bge., 23. Pachypterigium multicaule (Kar. et Kir.) Bge., 24. Sameraria bidentata Botsch., 25. 
Strigosella africana africana (L.) Botsch., 26. S.circinnata (Bunge) Botsch., 27. S.turkestanica (Litw.) Botsch., 
28. Syrenia montana (Pall.) Clock., 29. Tauscheria lasiocarpa Fisch. ex DC., 30. Tetracme quadricornis (Steph.) 
Bge., 31. T.recurvata Bge. 
     
Caryophyllaceae Juss. 1. Gypsophyla paniculata L., 2. G. perfoliata L., 3. Silene nana  Kar.et Kir. 
  

 
Chenopodiaceae Vent. 1. Agriophyllum minus Fisch. et Mey., 2. A.squarrosum (L.) Moq., 3. Anabasis aphylla 
L., 4. Anabasis salsa  (C. A. Meyer) Benth. ex Volkens, 5. Arthrophytum lehmannianum Bge., 6. Atriplex aucheri 
Moq., 7. A.cana C. A. Mey., 8. A.dimorphostegia Kar. et Kir.,  9. A.fominii Iljin, 10. A.littoralis L.,
 11. A.micrantha C. A. Meyer, 12. A.pungens Trautv., 13. A.saggitata  Borkh., 14. A.sphaeromorpha 
Iljin, 15. A.tatarica L., 16. A.verrucifera  Bieb., 17. Bassia eriophora  (Schrad.) Aschers. 18. B.hyssopifolia (Pall.) 
O. Kuntze, 19. B.sedoides (Pall.) Aschers., 20. Bienertia cycloptera  Bunge, 21. Chenopodium glaucum L., 22. 
Ceratocarpus arenarius L., 23. Corispermum aralo-caspicum Iljin, 24. C.hyssopifolium L., 25. C.laxiflorum 
Schrenk, 26. C.lehmannianum Bunge, 27. C.orientale Lam., 28. Climacoptera affinis (C. A. Meyer) Botsch., 29. 
C. aralensis (Iljin) Botsch., 30. C.brachiata (Pall.) Botsch. 31. C.ferganica (Drob.) Botsch., 32. C.lanata (Pall.) 
Botsch., 33. Girgensohnia oppositiflora  (Pall.) Fenzl, 34. Halimocnemis karelinii Moq., 35. H.longifolia Bge., 
36. H.sclerosperma  (Pall.) C. A. Mey., 37. Halocnemum strobilaceum (Pall.) Bieb., 38. Halogeton glomeratus 
(Bieb.) C. A. Mey., 39. Halostachys caspica (Bieb.) C. A. Meyer, 40. Halothamnus subaphyllus (C. A. Mey.) 
Botsch., 41. Haloxylon ammodendron (C. A. Mey.) Bge. ex Fenzl [Syn. H. aphyllum (Minkw.) Iljin], 42. 
Haloxylon persicum Bge. ex Boiss. & Buhse, 43. Horaninovia anomala (C. A. Mey.) Moq., 44. H.minor 
Schrenk, 45. H.ulicina Fisch. et Mey., 46. Kalidium caspicum (L.) Ung.– Sternb., 47. K.foliatum (Pallas) Moq., 
48. Kochia prostrata (L.) Schrad., 49. K. stellaris Moq., 50. Krascheninnikovia ceratoides (L.) Gueldenst., 51. 
Nanophytum erinaceum (Pall.) Bge. 52. Ofaiston monandrum (Pall.) Moq., 53. Petrosimonia brachiata (Pall.) 
Bge., 54. P.glaucescens (Bge.) Iljin, 55. P.sibirica (Pall.) Bunge, 56. P.squarrosa  (Schrenk) Bge., 57. P.triandra  
(Pall.) Simonk., 58. Salicornia europaea L. s. l., 59. Salsola arbuscula Pallas, 60. S.australis (R.) Br., 61. 
S.dendroides Pall., 62. S.foliosa  (L.) Schrad., 63. S.nitraria Pall., 64. S.orientalis S. G. Gmel. 65. S.paulsenii 
Litv., 66. S.richteri (Moq.) Kar. ex Litv., 67. S.tamariscina Pall., 68. Suaeda acuminata (C.A. Mey.) Moq.,69. 
S.altissima  (L.) Pall., 70. S.crassifolia Pall., 71. S.heterophylla (Kar. et Kir.) Bunge, 72. S.microphylla Pall., 73. 
S.microsperma  (C. A. Mey.) Fenzl., 74. S.physophora  Pall., 75. S.salsa  (L.) Pall. 
                          
Convolvulaceae Juss 1. Convolvulus subsericeus 2. C.erinaceus Ledeb.    
Cyperaceae Juss. 1. Bolboschoenus maritimus (L.) Pallas 2. Carex pachystylis J. Gay, 3. C.physodes Bieb. 4. 
Scirpus lacustris L., 5. S.tabernaemontani C. C. Gmel.  
              
Elaeagnaceae Juss. 1. Elaeagnus oxycarpa Schlecht. 
    
Ephedraceae Dumort. 1. Ephedra distachya L., 2. E.intermedia Schrenk et C. A. Mey., 3. E.strobilacea Bunge 
 
Equis etaceae Rich. Ex DC. 1. Equisetum ramosissimum Desf. 
    
Euphorbiaceae Juss. 1.Euphorbia seguierana Neck. 
 
Fabaceae Lindl. 1. Alhagi pseudalhagi (Bieb.) Fisch., 2. Ammodendron bifolium (Pall.) Yakovl., 3. A.conollyi 
Bunge, 4. A.karelinii Fisch. et Mey., 5. Astragalus amarus Pall., 6. A.ammodendron Bunge, 7. Astragalus 
testiculatus, 8. A.brachypus Schrenk, 9. A.lehmannianus Bunge, 10. A.vulpinus Willd.,11. Halimodendron 
halodendron (Pall.) Voss., 12. Eremosparton aphyllum (Pall.) Fisch. et Mey., 13. Glycyrrhiza glabra  L., 14. 
Psedosophora alopecuroides (L.) Sweet, 15. Sphaerophysa salsula (Pall.) DC., 16. Trigonella arcuata C. A. 
Mey., 17. T.orthoceras Kar. et Kir.                
 
Frankeniaceae S. F. Gray 1. Frankenia hirsuta L.  
               
Geraniaceae Juss 1. Erodium oxyrhrinchum Bieb.    
 
Iridaceae Juss. 1. Iris tenuifolia Pall.     
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Juncaceae Juss. 1. Juncus gerardii Loisel.     
 
Lamiaceae Lindl.1. Chamaesphacos ilicifolius Schrenk               
 
Liliaceae Juss. 1. Tulipa biflora  Pall., 2. Rhinopetalum karelinii Fisch. ex Alexand.    
  
Limoniaceae Lincz. 1. Limonium caspium (Willd.) Gams., 2. L.gmelinii Willd. O. Kuntze, 3. L.otolepis 
(Schrenk) O. Kuntze, 4. L.suffruticosum (L.) O. Kuntze    
Papaveraceae Juss. 1. Hypecoum parviflorum Kar. et Kir.                        
                           
Poaceae Barnhart 1. Aeluropus littoralis (Gouan) Parl., 2. Agropyron desertorum (Fisch. ex Link) Schult., 3. 
A.fragile (Roth) P. Candargy, 4. Anisantha tectorum (L.) Nevski, 5. Calamagrostis dubia Bunge 6. Catabrosella 
humilis (Bieb.) Tzvel., 7. Crypsis schoenoides (L.) Lam., 8. Eremopyrum orientale (L.) Jaub. et Spach., 9. 
Eremopyrum triticeum (Gaertn.) Nevski, 10. Leymus racemosus (Lam.) Tzvel., 11. Phragmites australis (Cav.) 
Trin. ex Steud., 12. Poa bulbosa  L., 13. Puccinellia distans (Jacq.) Parl., 14. P.gigantea (Grossh.) Grossh., 15. 
Schismus arabicus Nees, 16. Stipa caspia C. Koch, 17. S.sareptana Beck., 18. Stipagrostis pennata (Trin.) de 
Winter   
  
Polygonaceae Juss. 1. Atraphaxis replicata Lam., 2. A.spinosa  L., 3. Calligonum acanthopterum Borszcz. 4. 
C.alatiforme  Pavl., 5. C.alatum Litv., 6. C.androssovii Litv., 7. C.aphyllum (Pall.) Guerke, 8. C. borszczowii 
Litv., 9. C.cancellatum Mattei, 10. C.caput-medusae Schrenk, 11. C.colubrinum Borszcz., 12. C.commune 
(Litv.) Mattei, 13. C.cristatum  Pavl., 14. C.densum Borszcz., 15. C.dubjanskyi Litv., 16. C.elatum Litv., 17. 
C.erinaceum Borszcz., 18. C.humile  Litv., 19. C.lamellatum (Litv.) Mattei, 20. C.leucocladum (Schrenk) Bunge, 
21. C.macrocarpum Borszcz., 22. C.membranaceum (Borszcz.) Litv., 23. C.microcarpum Borszcz., 24. 
C.minimum Lipsky, 25. C.muravljanskyi Pavl., 26. C.palibinii Mattei, 27. C.platyacanthum Borszcz., 28. 
C.pseudohumile Drob., 29. C.rotula Borszcz., 30. C.rubens Mattei, 31. C.squarrosum Pavl., 32. C.undulatum 
Litv., 33. Polygonum arenarium Waldst. Ed Scit., 34. P.monspeliense Thieb. ex Pers., 35. Rheum tataricum L., 
36. Rumex marschallianus Reichenb.                
Ranunculaceae Juss 1. Ceratocephala falcata (L.) Pers.             
 
Rutaceae Juss 1. Haplophyllum perforatum Kar. et Kir.   
 
Scrophulariaceae Juss. 1. Linaria dolichocarpa Klok    
 
Solanaceae Juss. 1. Hyosciamus pusillus L., 2. Lycium ruthenicum Murr.    
    
Tamaricaceae Link. 1. Tamarix elongata Ledeb., 2. T.hispida Willd, 3. T.hohenackeri, 4. T.karelinii Bunge, 5. 
T.laxa Willd., 6. T.litwiniwii Gorschk., 7. T.ramosissima  Ledeb.   
 
Typhaceae Juss. 1. Typha angustifolia L.                 
 
Zygopyllaceae R. Br. 1. Nitraria schoberi L., 2. Peganum harmala L., 3. Zygophyllum fabago L., 4. Zygopyllum 
eichwaldii C. A. Mey., 5. Zygophyllum oxianum Boriss. 
 


