THE COLD-WINTER SEMI-DESERT AND DESERT REGION

General Description

Semi-deserts and Deserts with cold winters occupy vast areas in the interior of the continents in
the temperate region. On the plains of Central Asia and the plateaux of Tibet and Mongolia the
prevailing cold dry winds of winter blow outward in wide circles round the region of high pressure
in the mountainous heart of the continent, while the summer streams of air sucked in from the
oceans lose their moisture as they cross the surrounding chains of mountains or highlands. In
North America the semi-arid Great Basin is rimmed also by the ranges of the Rockies and the Si-
erra Nevada, and in the Southern hemisphere, the dry country of Patagonia is cut off from the con-
tinual westerly winds over the Pacific by the Andes.

The Semi-Deserts and Deserts of Russia and Central Asia

The interior of Central Asia between the Grass-steppes and the highlands of Iran, Tibet and west-
ern China, and stretching from the Russian plains west of the Caspian Sea to the borders of Man-
churia, is occupied by various forms of cold-winter Semi-desert and Desert. The Tine Shan and
other great mountain chains rise from these wastes, or stretch across them. On them the vegeta-
tion is richer and more varied, through on their driest flanks and heights the Semi-deserts and salt
patches are still to be found.

The climate is an arid continental one of extremes, very hot in summer and very cold in winter,
and usually windy. In the Semi-desert regions the snow and rainfall is under ten inches a year
and is very irregular, in some years not much more than an inch falls. Most comes in winter and
especially in spring, and usually none at all from midsummer to late autumn. The thin snow-cover
is blown and drifted into sheltered hollows by the bitter winter storms. In the Desert regions very
little rain or snow falls at any season, and that only in occasional chance snow storms, never any
in summer or early autumn. Everywhere in summer the drying effect of the burning sun is intensi-
fied by strong hot winds which fill the air with dust. In winter, freezing and equally arid blasts

sweep across from inner Asia.

The Caspian is a relic of a much bigger sea which once covered the lowlands around it and ex-
tended far across Central Asia. This ancient sea-bed is basically of calcareous heavy clay-loam,
and is largely flat with only slight elevations rising from it. Over large areas it is so low that the wa-
ter-table is not far below the surface, or even reaches it, to form lakes.



The soils which the dry and severe climate produces very sharply with the slightest hollow or ele-
vation. Near the Grass-steppes, Blackearth is formed in the Semi-desert in deep and sheltered
depressions where enough snow collects to water the soil to some depth. These patches, which
support Grass-steppe, sometimes even with Steppe-shrubs, extend well into the Semi-desert, but
die out towards the Desert. In shallower hollows where the water that collects is only enough to
wet the upper layer, the alkaline Solonetz soils develop. They form temporary marshes or pools
after the thaw, but soon dry up. They are common in the Semi-desert, but also disappear on ap-
proaching the Desert. Over most of the country of the Semi-desert, where the land is level or
slightly sloping, and is watered only by what rain and snow falls upon it directly, the soils are vari-
ous shades of light brown and chestnut. They have a thin layer with humus on the surface, much
poorer than blackearth, and an accumulation of calcareous and other salts at the depth to which
the water penetrates. Roots cannot live below their depth, so spread horizontally above it. The
usual base is close textured or clayey. This is the soil of the typical Wormwood (Artemisia) Semi-
desert, and is not a true saline soil. Patches of wet, very salty land do occur in the Semi-desert
region but are characteristic of the Desert.

The Deserts of Russia and Central Asia are Salt-or Sand-deserts, but the poorest Wormwood
“‘Hunger-steppes” or the Camel-plant (Alhagi) country of the Kizil Kum, both on clay, are very
desert-like also.

Low flat clay plains and depressions where the ground-water is near the surface are Salt-desert,
with here and there permanent salt lakes in their deepest hollows. The ground-water is continually
sucked up and quickly evaporated during the long droughts, leaving its dissolved salts (mostly
common salt and sodium sulphate) on the surface, or in a puffy layer just below. There is not
enough rain to wash it down again, and it accumulates, often forming glistening white crusts.
These Solonchak soils are damp not far down even in summer, and vary between intensely salty
wet mud deserts, salty or brackish marshes, and gradual transitions to the dry Solonets soils.
Among these salt-flats are slight rises on which poor and thin Wormwood steppe grows.

Sand-deserts cover enormous areas, especially in Central Asia, and alternate with Salt-deserts
west of the Caspian also. For ages the winds have torn up loose soil from between the very scat-
tered vegetation on the dry elevations and from the sea and river beaches, and while spreading
the fine dust far and wide as loess, have driven up the coarser particles into sand-hills. At the
present time new low sand-hills grow where the blown sand is caught by the Wormwood and other
bushes. The sand smothers them, gradually building up as it moves to as much as thirty feet high.
These bare-topped moving sand-hills, or Barchans, differ from coastal dines in that they reverse

their direction with the prevailing winds in winter and summer, so vast areas are permanently



sand-covered. As it is mainly the tops of the Barchans which move, a few bushes and grasses
can colonise their more stable valleys and slopes. In some regions, especially in the Caspian de-
pression, the heavy clay plain with its high water-table is exposed between the Barchans, and
pools and swamps, often salty, form in the valleys. Near the limits of the Sand-desert country, as
the Barchans are blown further, their material is slowly sorted more thoroughly, the lighter being
blown away and only the coarse sand left. The hills become more stable and lower, and are more
thickly colonised by plants, eventually turning into sand-steppe or sandy semi-desert.

Several great rivers flow across these wastelands, bringing fresh water to irrigate their valleys. On
the flood-land along them are the only stretches of lush green meadows, and even Poplar and Wil-
low groves, in the barren country. In the estuaries of the rivers wide Reed swamps spread among
the channels, and wet meadows which are flooded each spring. Low sandy rises, which are partly
bush-covered, separate the channels and lagoons.

There are several forms or subspecies of the Sea Wormwood abundant in these semi-deserts
closely resembling each other, of which Artemisia maritime incana is typical. Itis a good and ef-
fective garden plant forming slowly spreading clumps of slim stems, about two feet high, densely
clothed with finely divided aromatic foliage, the whole plant very pale grey. The panicles of little

grey and yellow flowers are inconspicuous.

Various kinds of grey-white sub-shrubs of Wormwood or Vermouth (Artemisia) are the characteris-
tic plants of the Semi-desert. They stand thinly, and only a third to half of the soil is covered by
their stems and foliage, but their roots are wide-spreading and take up a good deal of the interven-
ing spaces below ground.

Forms and relatives of the Sea Wormwood, Artemisia maritima (officially A.M. incana) with A. Aus-
triaca less abundant, become common on the driest clays and loams in the region of the Southern
Feather-grass Steppes. At last, travelling south and east, as the climate becomes more arid, they
cover most of the country and the grasses cease to be conspicuous. These Wormwood Semi-
deserts appear in patches in the south Ukraine, and stretch across the isthmus between the Cri-
mea and the mainland. East of the Caucasian steppes they reappear in the Caspian depression
reaching from the Volga to the foothills of Dagnestan, where Artemisia taurica becomes the pre-
dominant wormwood. Similar Semi-deserts, but with Transcaucasian Wormwoods and other
plants, spread over the plain of the lower Kura and Araxes rivers between the Great Caucasus

and the Armenian mountains.



The Wormwood steppes are predominantly silvery-grey and pale brown, and are dusty and windy.
The low, rather straggly bushes grow dotted over the parched ground in monotonous similarity for
long distances. Between them are tufts of low Fescues (Festuca sulcata), and whispy feather-
grasses (Stipa lessingiana, S. Ucrainicda, and S. Capillata), with little shrublets of Kochia pros-
trate, pale grey-white like the Wormwoods, but often with their tufts of narrow leaves taking on a
red colour. Their flowers are small, round and inconspicuous, and appear in autumn with those of
the Artemisias. A few perennial flowering plants are sparsely scattered or grow in groups. Only
for a short time in spring, when the melting snow wets the ground, does the land become green
between the tattered grey bushes. Then countless ephemerals, very short-lived plants, shoot up
and flower. Already the little grass Poa bulbosa is showing green everywhere, having sprouted in
the previous autumn, and it is joined by other small temporary grasses, Aegilops, Egragrostis sev-
eral Bromes (Bromus Tectorum, B. Japonicus, often in groups), and the Barley-grass Hordeum
Leporinum, to form a thin and tufty turf.

Springing up with the grasses the other ephemerals grow fast and quickly come into flower. Com-
mon in so many waste places are the Chickweeds and Sandworts (Cerastium and Arenaria); the
creeping blue-flowered Speedwells (Veronica); short-lived species of Clover (Trifolium) including
the woolly-headed Hare’s Foot Clover, T. Arvense; the Crucifers Erophila and Erysimum, and par-
ticularly conspicuous when setting their seed, the Flixweed Sisymbrium (Descurainea) Sophia, the
Shepherds Purse Capsella borsa-Pastoris, and Alyssum desertorum. Species of Androsace and
Gypsophila are also found. They set their new seed in a few weeks before they are burnt up by
the sun and disappear.

At the same season, while the ground is moist, many bulbous and tuberous-rooted plants open
their vivid blooms in colonies and patches across the plains. The grasses are in green leaf, but
the prevailing wormwood bushes are always silvery-white. Not far from the areas of Grass-steppe
grow the clumps of the Dwarf Iris Iris Pumila, opening their variously coloured blooms and pushing
up their grey swords. The first bulbs to flower are the little stars of the species of Gagea, but soon
the yellow Tulips Tulipa Schrenkii and T. Biebersteiniana are in bloom. They open their flowerers
flat on fairly short stems between the scattered Wormwoods which are freshly white with new foli-
age.

Most of the perennial plants come into flower soon after the bulbs in late spring. They are com-
moner near the Grass-steppes and soon become rare in the driest regions. Here and there mats
of Yarrows, Achillea setacea with its flat white heads and A. Leptophylla with its yellow ones,

spread their feathery but tough leaves close to the ground. More common and widespread are the



low clumps of Chrysanthemum (Pyrethrum) achilleifolium, or its close relative C. (P) millefoliatum
also with much-divided foliage and clusters of little yellow daisies. A handsome relative of the
Wallflower, Erysimum versicolor is conspicuous with yellow and white blooms. The Composite
Jurinea multiflora, rather like a Knapweed, grows in the less arid places. Several species of Sea-
Lavender or Statice (Limonium especially L. Sareptana spread their sprays of small flowers with
those of Goniolimon rubellum. Rather later, the Field Eryngo Eringium campestre shows its stiff
and spiky grey heads. Characteristic of these semi-deserts, especially near the Caucasus and
where the soil is sandier, are the upright, rather Rue-like plants of Perganum Harmana, with their
thread-thin, blue-green foliage in which are scattered yellow flowers.

As the summer heat gets intense the ephemerals wither to dry seed-stalks, the perennial grasses
turn yellow (the last to remain green being the Fescue) and most of the perennial plants die down.
Only the grey-white Wormwoods and Kochia remain fresh and active.

A few species of tough annuals, characteristic of these arid regions, survive through the summer
drought with deep strong roots to flower in the autumn. In spite of their abundance, few of these
make any show, except the Larkspur Delphinium consolida (Consolida paniculata) whose dark
blue flowers on stiff branching stems are very handsome. White and pink varieties as well as blue
are popular in gardens. Most of the others belong to the button-flowered Goosefoot family Chem-
opodiaceae, so many of whose members are extremely resistant to drought and salt. Of these
some have somewhat succulent foliage as do several of the Saltworts (Salsola) and Bassia
(Echinopsilon) Sedoides. Others have hard, small, awl-shaped leaves, such as Polycnemon ar-
vense. A Knotgrass, Polygonum patulum, also with short, narrow and scanty foliage on stiff
stems, produces little balls of pink. The late summer is also the season for the Artemisias to send
up their panicles, and along the edges of the grass-steppe a few perennial herbs bloom. Linosyris
(Aster) villosa shows its clusters of yellow tufts, and the small dull-pink flowers of the Knapweed
Centaurea diffusa appear on their twiggy stems.

There is some variation in the Semi-desert lands according to levels and slopes, as well as the
permeability of the soil. Where the earth is very dry and clayey even the Wormwoods are stunted
and they are almost alone, forming “hunger-steppe” or Wormword desert. But here and there, es-
pecially near the Grass-steppe region, the monotony of the grey bushes is relieved by patches of
grassland in valleys where snow piles up and blackearth develops. Here a rather impoverished
form of steppe grows, with the little Fescue Festuca sulcata as the main plant, but with Feather-



grasses and flowering herbs as well. In the bottom of the valleys a few meadow plants may be
found if the snowdrifts are deep enough to soak the ground.. The deepest gullies are even over-
grown by Steppe-scrub, with Spirea hypericifolia particularly abundant.

Wider areas are occupied by various alkaline soils, becoming especially common in the south and
east. The main plants of the dry salty soils are dwarf, dull grey-green, twiggy bushes of the
Goosefoot family (Chenopodiaceae), with a few species of Wormwood. They spread a low sparse
vegetation in slightly hollowed stretches on the plains where salt and soda (sodium sulphate) ac-
cumulate a short way below the surface, and which are very arid for most of the year but wet in
spring (Solonetz soils). There are no perennial grasses in these areas. Camphorosma monspeli-
acum is a little woody, hairy plant with a strong aromatic smell. It has groups of small, sharp-point-
ed, hard leaves, and produces its tiny grey-green flowers in autumn. Kochia prosgtrata takes an
equally important place, as do the small grey bushlets of Artemisia pauciflora.

Where the dry salty soils border onto true salt deserts of the flat lowlands the little Nanophytum

erinaceum is the characteristic plant.

On the bare earth between these shrublets, which is muddy when the snows melt but soon dries,
ephemerals, whose roots do not reach the saline layer, quickly appear in the spring and make a
show of green for a short time. The pale Buttercup Ceratocephalus orthoceras and its relative the
Mousetail Myosurus minimus, with small yellow flowers in a spike line a Plantain, are only a few
inches tall. The grass Colpodium humile is a little larger. More conspicuous are the Crucifers
Alyssum desertorum and the white-flowered Cresses Lepidium perfoliatum and L. Ruderale.
Groups of bulbs bloom here and there at this season, Gagea bulbifera, and the quiet-coloured but
beautiful Tulip Tulipa biflora with heads of several small white flowers having black and gold eyes
and green backs. The long-rooted late summer flowering annuals, Salsola, Bassia (echinopsilon)
and Polygonum patulum bring some new life before winter. Several Lichens are common on
these arid soils, not firmly rooted, but blown about, dry and shrivelled in the droughts, forming
‘manna”. They absorb moisture and grow where they lie after showers.

Intermixed in the Wormwood steppe, these stretches where the grasses disappear form part of a
mosaic of plant communities of the Semi-desert region. Patches of Grass-steppe, Wormwood



Semi-desert, and dry salt lands may alternate with each other in close proximity, with sharp and

well marked boundaries or may extend over many miles of country and blend into one another.

Plants of the Semi-Deserts of Chestnut-Coloured Soils of Russia and Central Asia

The Semi-deserts are not uniform but consist of wide areas of Artemisia and Artemisia-grass
country, varied by areas of alkaline soils (Solonets), or in the north, deeper hollows which collect
the snow and are occupied by poor grass steppe.

The Artemisia-Festuca Semi-deserts

The raised parts of the ground, which collect no water, are dominated by the grey subshrubs of
several species of Artemisia, which vary according to the regions. Tufts of grass are scattered,
and the few other perennials are also uncommon on the bare ground, on which small annuals

grow in the spring. Lichens are also widespread.

The Semi-deserts lie along the southern limit of the grass steppes in north Crimea and the neigh-
bouring shores of the Black and Azov Seas (the main Wormwood here is Artemisia maritime);
from the Daghestan foothills north through the mid course of the River Terek (Artemisia taurica)
from the Volga bend at Volgograd through Turgay and Pavlodar in Kazakhstan to Semipalatinsk in
the east (Artemisia lerchiana), which is also very common on the Betpak Dala and the north
shores of Lake ~Balkhash. It shares dominance with Artemisia sublessingiana on the hills around
the upper Sary Su River from 1450 up to 2450 feet, and Lake Tengiz at 985 to 1640 ft. Also on
the Tarbagatai and Dzhungarian Ala Tau mountains at 1640 to 2460 ft and up to 4125 ft on the
south slopes of the Dzhungarian Ala Tau.

The Semi-deserts pass southward on the Ustyurt plateau between the Caspian and Aral Seas,
and east of the Aral to Lake Balkhash into salt and alkali deserts, or deserts of blown sand.

Artemisia maritime Sea Wormwood. Low spreading, white-downy subshrub, much pinnately cut
lvs, terminal branched head of many small button-fls. Most of the other Wormwoods resemble it.
Dominant on the coasts of the Black Azov and the north-western Caspian Seas

Artemisia taurica  North Crimea and Kerch peninsula, Daghestan foothills to River Terek

Artemisia lerchiana (Maritima incana)  Widespread and dominant from the Volga across Kaza-
khstan to Semi palatinsk on the upper Irtysh River, the Goldodnaya steppe (Betpak Dala), and
north shores of Lake Balkhash



Artemisia sublessingiana A dominant in east Kazakhstan on the highland from around Lake Ten-
giz and the upper Sary Su River to the foothills of the Tarbagatai and Dzhungarian Ala Tau moun-
tains

Artemisia lessingiana Dominant on the Mugodzhary hills south of the Ural mountains

Artemisia austriaca Widespread in south Ukraine and Daghestan and from the Volga, Ural and
Emba rivers east through Turgay

Artemisia semiarida Common in north Turan from the north Caspian shores east to Betpak Dala
and the Karatau mountain

Artemisia dracunculus Tarragon. On highlands from around Lake Tengiz east to the foothills
of the Tarbagatai and Dzhungarian Ala Tau

Artemisia frigid On highlands from around Lake Tengiz to the Tarbagatai foothills. Also in
North American prairies

Artemisia transiliensis On hills between the Chu and lli Rivers west of Lake Balkhash from
3250 to 4125 feet

Artemisia arenaria
Artemisia astrachanica
Artemisia terraealbae

Artemisia other species  On sandy soil north-west of the Caspian, east to Karaganda. Often
with Eurotia

Festuca sulcata Widespread and very common grass from Ukraine to the Altai forming low
fine-leafed tussocks among the Wormwoods and in grassy hollows.

Koeleria gracilis Crested Hair-grass. Also low, not so common, scattered from Ukraine and
the Caucasus to Kazakhstan

Stipa lessingiana  Widespread and common small-tufted Feather-grass. South Ukraine, Dagh-
estan and Volga, east to the Altai foothills or both lowlands and hills

Stipa capillata Also very widespread from Ukraine across the plains of Kazakhstan to the
Altai, and from Mugodzhary on highlands to the Tarbagatai

Stipa ucrainica South-west Ukraine, north Crimea, Caucasus

Stipa sareptana With Artemisia lercheana and A. lessingiana across Kazakhstan on lowlands,
and on highlands from Mugodzhary east to Tarbagatai

Stipa rubens From the Volga east across Kazakhstan to Altai foothills

Stipa orientalis On highlands around Lake Tengiz, upper Sary Su River, Tarbagatai and Dz-
hungarian Ala Tau, East Kazakhstan

Stipa kirghisorum  With Stipa orientalis on highlands of Kazakhstan

Stipa other species



Agropyron pectiniforme  Poker-headed grass allied to Couch (A. repens). Often with Artemisia
taurica, south Ukraine, Azov, Daghestan, or with Artemisia lercheana in the basins of the rivers
Volga, Ural and Emba, and Turgay

Agropyron desertorum From the Volga across Kazakhstan to Karaganda and the Altai foothills
(with Artemisia lercheana)

Agropyron sibiricum Allied to A. desertorum. Often with Artemisia sub-lessingiana on highlands of
Kazakhstan

Agropyron other species

Aneurolepidium (Elymus) ramosum Scattered, Kerch Daghestan, Volga across Kazakhstan to
Altai foothills

Achillea setacan  Very close to Yarrow (A. millifolium). Karch, Daghestan to Terek River

Achillea nobilis Oval greyish lvs much cut into groups of leaflets, rounded heads of small yel-
low-white fls. Grassy hollows, basins of Volga, Emba, Ural rivers to Turgay

Astragalus testiculatus Pinnate Ivs oblong heads of pea-fls. From Volga to Turgay, Irtysh,
Pavlodar and Altai foothills, Emba and Ural river basins

Astragalus brachylobus  Grassy hollows, Basins of Volga, Ural, Emba rivers to Turgay

Allium paniculatum Narrow channelled Ivs, umbels of many nodding rosy-purple fls. Grassy hol-
lows, Ural and Emba river basins to east of Kazakhstan

Allium inderiense ~ With A. paniculatum
Allium oakasu On hills and highlands of east Kazakhstan from Tengis to Tarbagatai
Allium polyrrhizum East Kazakh highlands

Berteroa spathulata (Cruciferae) Allied to Alyssum but with white fls. On highland from Tengis,
Upper Sary Su to Tarbagatai

Chrysanthemum (Pyrethrum) millefoliatum achilleifolium Much cut Ivs, yellow daisies, low
growth. Widespread in dry soil, sometimes rather salty. Volga, Turgay east to Irtysh and Altai
foothills, also on highlands of east Kazakhstan

Chrysanthemum (Pyrethrum) millefoliatum North Crimea, Daghestan, Terek basin.

Centaurea diffusa Biennial 8-24”, pinnate Ivs, heads of many small white thistle-fls in spiny
bracts, North Crimea, Daghestan

Cachrys odontalgica (Umbelliferae) Very finely cut Ivs, yellow umbels. Dry places, Volga
Turgay to Irtysh, Pavlodar, Altai foothills

Chamaerhodos erecta Highlands of east Kazakhstan
Cirsium ignarium A Thistle. Highlands of east Kazakhstan

Convolvulus tragacanthoides Evergreen thorny low bush. Highlands of east Kazakhstan



Dianthus leptopetalus 6", smooth stiff narrow Ivs, solitary pale yellow fls greyish outside. Val-
leys of the Ural and Emba Rivers

Dianthus guttatus South Ukraine, Azov, north Crimea, north Caucasus, Daghestan
Dianthus lanceolatus North Crimea, Daghestan

Eryngium campestre 1-2’, ternate prickly lvs, small heads of pale blue fls from spiky ruff of
narrow bracts. South Ukraine, Azov,

Eurotia ceratoides (Chenopodiaceae) Sprawling deciduous shrub of 3-4’, grey-white downy,
very small lvs, groups of woolly button-fls in short spikes forming panicle. On dry highlands and
on sands with Artemisia arenaria and Agropyron sibiricum widespread from Volga to north Cas-
pian, east to Karaganda and Lake Balkhash

Eurotia ewersmanniana  Dry uplands of east Kazakhstan

Ephedra distachya (Gnetaceae) Sprawling bush of many dark green Rush-like branches, red
fruits. On dry highlands from south Urals across Kazakhstan to Tarbagatai foothills

Ephedra intermedia Sprawling, dense yellowish or grey-green branches. Highlands of east Kaza-
khstan

Ephedra equisetina Dry uplands of east Kazakhstan, Tengiz to Tarbagatai

Ferula caspica (Umbelliferae) Finely cut Ivs, yellow umbels. Volga and Turgay to Altai foot-
hills
Ferula tatarica In dry places south of the Urals, on highlands east to Tarbagatai

Gypsophila patrinii  Highlands of east Kazakhstan
Gagea szovitzii Kerch, Daghestan to Terek River

Gallium ruthenicum (Verum ruthenicum) Upright velvety stems, whorled Ivs, narrow pyramidal
heads of yellow fls. South Ukraine, Kerch, Daghestan, highlands of east Kazakhstan, Tengiz to
Tarbagatai. In grassy hollows in the south.

Hypericum perforatum Common St Johns-wort. South Ukraine, Daghestan in grassy hollows

Helicrysum arenarium 4-127, grey-silky spatula Ivs heads of many small yellow thistle fls.
Highlands of east Kazakhstan, Tengis to Tarbagatai

Helianthemum soongoricum Highlands of east Kazakhstan, Tengis to Tarbagatai
Iris Pumila  South Ukraine, Asov, Daghestan, in grassy hollows

Ixiolirion tataricum (montanum)  Strap-lvs, 12-18” stems, heads of dark blue trumpet-fls. High-
lands of east Kazakhstan to Tarbagatai

Jurinea multiflora  Low, Thistle-like. Daghestan to River Terek, grassy places in highlands of
Kazakhstan

Kochia prostrate  (Chenopodiaceae) South Ukraine, Azov, Daghestan to Volga, east to Turgay,
Irtysh, foothills of Altai in dry, sometimes salty places



Limonium (Goniolimon) rubellum Daghestan to River Terek, Kerch

Limonium meyeri  South Ukraine, Azov

Limonium sareptana Volga, east to Turgay, Irtysh, Altai foothills
Limonium chrysocomum Highlands of east Kazakhstan, Tengiz to Tarbagatai
Lamium paczoskianum Kerch Dagestan, Grassy hollows

Asterlinosyria villosa 1-2°, very narrow lvs, flat heads of small ray-less yellow fls. West Ka-
zakhstan, Volga to Turgay

Aster (Galatella) linosyris tatarica Ural and Emba river basins in grassy places often with Stipa
sareptana

Medicago flacata  Stickle Medick. Trifoliate Ivs, round heads of yellow pea-fls. In grassy hol-
lows, west Kazakhstan, Volga, Turgay

Lychnis viscaria (Melandrium viscosum or Viscosa vulgaris) 6-12”, narrow lvs, stems with sticky
patch, oblong heads of deep pink fls. In grassy hollows, west Kazakhstan, Volga, Turgay

Onosma simplicissimum  Highlands of east Kazakhstan, Tengiz to Tarbagatai
Phlomis pungens  Steppes and Semi-deserts of south Ukraine, Daghestan

Phlomis tuberose  Steppes and Semi-deserts of Russia, highlands of Kazakhstan in grassy plac-
es

Peganum harmala Rue-like, narrow grey lvs, yellow fls. Kerch, Daghestan to River Terek on
sandy soil. (Zygophyllaceae)

Palimbia (Poucedanum) rediviva (Umbelliferae) Much cut Ivs greenish-yellow umbels. Volga,
Turgay to Altai foothills

Potentilla bifurca  In grassy hollows, Volga, Turgay, west Kazakhstan

Rheum tataricum A Rhubarb of grassy hollows, Ural and Emba River basins. West Kazakhstan

Scilla autumnalis  6-9”, grassy lvs, spikes of small purple-blue to pink star fls. Kerch, Daghestan
to Terek River in grassy hollows

Serratula zeranthenoides Centaurea-like Composite. Volga, Turgay to Altai foothills in grassy
hollows in semi-desert

Seseli glabratum  (Umbelliferae) On east Kazakhstan highlands, Tengiz to Tarbagatai

Seseli eriocarpum In Siberian steppes and highland semi-deserts of east Kazakhstan in grassy
hollows

Scabiosa isetensis On highlands of east Kazakhstan
Tulipa schrenkii Kerch, Daghestan, highlands of Kazakhstan, grassy plains

Tulipa biebersteiniana Volga, Turgay to Altai foothills, grassy places



Tulipa biflora More than one fl per stem, white with yellow throat, green and crimson outside. Vol-
ga, Turgay, Irtysh to Altai foothills and on Kasakh highlands. In open semi-desert and on Solonets
soils

Thymus marschallianus  Steppes and semi-desert highlands of east Kazakhstan

Ziziphora bungeana (Labiatae) Thyme-like. Semi-desert highlands of east Kazakhstan, grassy
places

Zygophyllum macropterum Lvs of 2 leaflets, solitary pale yellow fls in leaf axils. Semi-desert
highlands of east Kazakhstan

Plants of the Salt Soils

The salt areas in the semi-deserts may stretch for miles, and vary according to the nature of the
soil, but are very similar over the whole wide territory. Salts do not accumulate on the surface of
the Solonets type of soil in this dry country, but collect below a close-textured layer lying several
inches down on better soils, or only under a crust on poorer ones. When wet after the occasional
spring or autumn shower, this layer becomes impermeable forming temporary swamps, but soon
dries out and shrinks into columns. Sodium sulphate (Na2S04), with Sodium chloride (NaC10 in
the south are the main alkalis, replacing the Sodium carbonate (Na2003) of the salt hollows in the

Blackearth region.

In low-lying flat country around salt lakes and along river plains, where the water table is close to
the surface, especially in the south of the semi-deserts, the Solonets stretches merge into salt
deserts on the wet soil where evaporation is constantly fed from below, and salts often encrusts

the surface inn gleaming white sheets (Solonchak soils)

Plants of the Sononets-type soils

Most belong to the Toosefoot family (Chenopodiaceae)Camphorosma monspeliaca Sub-
shrubby, hairy 8-12”, small stiff lvs in bundles, little cup shaped green fls (Chenopodiaceae)

Kochia prostrata  Also a grey sub-shrub
Artemisia pauciflora A low Wormwood

The dominant plants scattered on less, salty dry ground
Nanophytum erinaceum  Forming a transition to more salty soils

Anabasis salsa

Atriplex canum
An orache forming low mounds

Dominant, often nearly alone on very salty and damper soils. Mostly succulent Chenopods



Plants of the Solonchak-type soilsAtriplex verrucifera

Petrosimonia crassifolia

Halocnemum strobilaceum

Salicornea herbacea (europaea) The main dominants. Low mounded succulent plants often turn-
ing red or purplish, scattered thinly over the wet, often salt-encrusted soil

Atriplex (Obione) pedunculata  Annual Orache resembling Sea Purslane (A. portulacoides)
More scattered or local

Atropis (Glyceria) convolute Annual grass. More scattered or local

Bassia (Echinopsilon) sedoides Succulent summer annual also on Solonets soils
(Chenopodiaceae). More scattered or local

Frankenia pulverulenta Prostrate annual Sea Heath. Scattered or local

Limonium caspium (bellidifolium caspium) Matted Sea-Lavender. Small perennial. Scattered
or local
Ofaiston monandrum Scattered or local

Suaeda maritima  Annual, Seablite. Reddish or greyish succulent lvs, bushy growth

Lasiagrostis splendens Man-high, plume-headed grass forming wide stands where it can reach
fresh ground-water, even in surface Solonchak areas

Ephemerals, Annuals and Bulbs Common on Solonets-type SoilsAchillea leptophylla
(pubescens) On the edge of Solonets areas in the Semi-deserts

Anabasis species (A. truncata, A. aphylla) In very dry country

Agropyron prostratum

Alyssum desertorum Also common in non-salty soils. Spring ephemeral
Ceratocephalus orthoceras (Ranunculaceae) Spring ephemeral
Colpodium humile Spring ephemeral

Gageae bulbifera

Lepidium ruderale Narrow-leaved Cress, Spring ephemeral

Lepidium perfoliatum Spring ephemeral

Mysosurus minimum Mousetail (Ranunculaceae) Spring ephemeral

Polygonum bellardi Summer annual



Scorsonera pusilla

Scorsonera tuberose

Salsola brachiata

Salsola tamariscina Summer annual

Tulipa biflora

Ephemerals, Annuals and Bulbs of the Non-Salty Semi-Deserts Arenaria serpyllifolia

Androsace turozaninovii

Amaranthus albus

Amaranthus retroflexus

Agilops squarrosa (Graminae)

Bromes decorum  Drooping Brome grass
Bromus squarrosus

Crypsis alopecuroides (Graminae)
Cerastium ucrainicum

Cerastium anomalum

Consolida (Delphinium) paniculata
Capsella bursa pastoris ~ Shepherds Purse
Ceratocarpus arenarius

Chenopodium album. Fat Hen
Chenopodium urbicum Upright Goosefoot
Europhila (Draba) verna

Eragrostis minor (Graminae)

Hordeum leporinum

Holosteum umbellatum (Caryophyllaceae)
Hymenolobus procumbens

Medico romanica

Medico minima

Matricaria chamomilla Wild Chamomile



Polygonum patulum

Polygonum pseudoarenarium

Polyonemon arvensis (Chenopodiaceae)
Pholiurus pannonicus (Graminae)

Plantago tenuiflora

Pulicaria vulgaris (Inula pulicaria) Small Fleabane
Trifolium arvense  Hares-foot Clover

Trifolium parviflorum (pratense parviflorum)

Thesium multicaule

The Deserts of Russia and Central Asia

The most extensive Salt-desert country in Russia is in the plains of the Caspian depression. Out-
lying stretches occur in undrained hollows in the flood-plains of rivers far into the region of the

Semi-desert and even that of the Grass-steppes.

The typical flat and wet clay brine-deserts are dotted with small dull-coloured bushlets, grey or
blue-green, or some with purplish-brown or even red shades, especially as they age. Between are
stretches of greyish soil, or salt patches blindingly white in the sun. The most abundant and char-
acteristic plants, as in most salty places, are members of the Goosefoot family (Chenopodiaceae),
such as the low Halochemum strobilaceum; many species of Saltwort (salsola); Oraches
(Atriplex); and Seablite (Suaeda). Taller members of the same family, which also colonize wet
salty sand near the Caspian Sea, are the dark brownish-green Halostachys caspica and Kalidium
capsicum, both bushes of four feet high or so. All have small leaves, hard or sometimes fleshy, as
the presence of strong brine makes absorption of water difficult, and they must conserve moisture.
These Chenopods grow and come into flower in the late summer, but their flowers are very small
and not highly coloured. At this season the Sea-Lavenders (Limonium) also bloom, and their
patches of lilac and pale pink are conspicuous among the dull greens and greys and reds. The
commonest is L. suffruticosum, but perhaps the finest is L. Gmelini with blue-green leaves and
sprays of purple. L. Caspium is also attractive, a small neat plant with twiggy heads of lilac. They
do not need salt in cultivation, but do well on good retentive soil on the ground, mats of two Sea-

Heaths show their little mauve-pink flowers among tiny leaves. They are Frankenia pulverulenta



and F. hirsuta. There are hardly any grasses on the salt-flats, except for the running patches of

Aeluropus littoralis which is common on sea-coasts.

Where elevations rise from the salt-flats, feathery light-green bushes of Tamarisk grow, of more
than one species, the naming of which is obscure. A handsome Tamarisk of these lands, often
grown in gardens, is Tamarisk pentandra (pallasii), also known as T. hispida aestivalis. Itis a
bush with a cloud of tiny light blue-green foliage on numerous slender twigs from which rise large
plumes of minute pink flowers in late summer. Another beautiful Tamarisk, wild near the Cauca-

sus, is Tamarisk tetrandra, brighter green, and producing its pink sprays all over the bush in

spring.

Salt lakes and pools occupy many of the deeper hollows in the salt-flats. In the summer, as they
evaporate, they become surrounded by very briny mud. This mud is bare in the spring, but is col-
onized in the late summer by succulent annuals, the most abundant and characteristic of which is
the Marsh Samphire Salicornea europaea (herbacea), so common on British tidal marshes.
Where the mud is drier further from the water, other succulent Chenopods join it, species of Camel
Plant (Alhagi), grey and purple-stained Seablites (Suaeda), and species of (Halocnemum) passing

into the true salt-flat vegetation.

The Sand-deserts are formed by crescent-shaped moving sandhills or Barchans. They arise near
the Caspian Sea and far across Turkestan, and are quite plantless in their early stages. They are
blown westward by the prevailing winds out of Asia in winter, but the southern west winds of sum-
mer drive them back again. Their movement diminishes and eventually ceases as the land rises
at the edge of the Caspian depression. As they travel and become more stable and lower, pio-
neer plants colonize them. These are mostly plants with long underground runners which root in
the sand as they spread; first of all the tall Lyme-grass with blue-grey leaves, Elymus sabulosus
(giganteus) also low suckering bushes, including Calligonum aphyllum, which is a Broom-like
shrub, but belongs to the Polygonum family (Polygonaceae).

The increasing number of plants gradually dries out the internal moisture of the Barchans, their
surface becomes matted with roots, and the pioneers die out. A poor, thin Sand-steppe, scattered
with low bushes then develops on the older fixed Barchans. Grey bushes of Artemisia, of several
sand-loving species, grow fairly commonly. In some areas the Wheat-grass Agropyrum sibiricum
desertorum is equally abundant. The green Rush-like shrubs of Ephedra distachya are scattered,
and here and there are the stiff, erect stem-clusters of the Spurge Euphorbia seguirana
(gerardiana) which is typical of sands all over the Steppe and Desert regions. It has narrow, pale
blue-green leaves and stalks, topped by yellow-green panicles, and stands up conspicuously in
the meagre vegetation of the sands. Other plants that can be found are the Yarrow achillea ger-
bera; the white-woolly leaved subshrubs of the Yellow Everlasting Helichrysum arenarium with its



yellow, orange-centred, papery flower clusters; species of Milk-Vetch (Astragalus), and a good
many more, but the vegetation is sparse and the grey-yellow sand shows everywhere. Several
annuals, especially grasses, spring up in the sand between the bushes and form a green flowering
but patchy and scattered carpet for a short season. Among them are Brome grasses (Bromus),
the Dogstooth grass Cynodon dactylon, Poa bulbosa, and the Crucifers Alyssum desertorum, the
yellow Flixweed Sisymbrium (Descurainea) Sophia, and the white Cress Lepidium perfoliatum.
Various Chenopods such as Alhagi, Agriophyllum and Salsola also inhabit the sands.

The Barchans travel across the low, often wet lands of the Caspian depression, so the hollows
between them are usually very camp. They drive over the wormwood hunger-steppes and salt-
flats alike, even burying the salt lakes. Most of the hollows are therefore at first salty, with Haloc-
nemum, Seablites and Oraches (Suaeda and Atriplex),Saltworts (Salsola), and even the March
Samphire Salicornea. As the Barchans become stabilized, small lakes of brackish water, or even
fresh water near rivers, collect in their deeper valleys, with beds of Reeds (Phragmites communis),
Reedmaces (Typha) and other water plants. Later these ponds become silted up or filled with
sand, and damp meadows develop, in which the Bushgrass Calamagrostis epigeios is abundant
with different sorts of Sedge (Carex). Soon the Twitch or Couchgrass Agropyrum repens invades,
or sometimes the running clumps of the Liquorice plant Glycyrrhiza glabra follows the Reed and
nearly fills the valleys. It is a Leguminous plant, three or four feet high, with large pinnate leaves
and spikes of bluish flowers and if often accompanied by its relative. Shallow valleys are often
overgrown by the large bushes of the Oleaster Eleagnus angustifolia with its narrow metallic-sil-
very leaves shining in the sum or the much lower creeping grey Willow Salix repens. Old thor-
oughly stabilized sand-hills become partly bushed over also by Tamarisks, both Tamarix
pentandra (pallasii or ramosissima) and T. tetrandra, or near fivers by the widely suckering White
Polar Populus alba, the backs of whose leaves are pure white. Along the rivers tall trees of the
Black Poplar Populus nigra grow also.

Index to Steppes and Semi-DesertsAcer tatarica 32 Androsace 54,78
Achillea cartilaginea 71 Androsace elongate 51,68

Achillea gerbera 89 Androsace septentrionalis 35, 40

Achillea glaberrima 69 Androsace turczaninovii 68

Achillea leptophylla 57,69, 78, 86 Anemone sylvestris 34, 40, 52, 60, 63
Achillea millefolium 40 Aneurolepidium (Elymus) ramosum 61, 83
Achillea nobilis 72, 83 Anthericum ramosum 35, 40

Achillea ptarmica 71 Anthyllis vulneraria 40

Achillea pubescens 57, 69, 86 Arabis 52

Achillea setacea 36, 40, 72, 78, 83 Arabis auriculata 68



Adonis vernalis 34, 40 Arenaria 34,40, 52,78

Adonis wolgensis 51, 55, 63 Arenaria graminfolia 40
Adenophora lilifolia 58, 71 Arenaria koriniana 63
Aegilops 77 Arenaria serpyllifolia 68, 86

Aegilops squarrosa 86 Artemisia 35,41,60,77,79
Aeluropus littoralis 87 Artemisia arenaria 83

Agriophyllum 89 Artemisia armeniaca 40, 72

Agropyron 32, 39, 83 Artemisia astrachanica 83

Agropyron desertorum 61, 83, 88 Artemisia autriaca 40, 53, 56, 63, 72
Agropyron glaucum intermedium 39 Artemisia dracunculus 41, 62, 8
Agropyron pedtiniforme 69, 83 Artemisia frigid 63, 69, 83

Agropyron prostratum 86 Artemisia incana 69, 77, 82

Agropyron repens 39, 51,61, 71, 89 Artemisia latifolia 63

Agropyron sibiricum 83, 88 Artemisia lercheana 69, 82

Agrostis 39, 58 Artemisia lessingiana 63, 69, 82
Agrostis stolonifera 71 Artemisia maritime 72,77, 82
Agrostis syreistschikovii 71 Artemisia monogyna 72
Ajuga genevensis 35,40 Artemisia nitrosa 72
Alectorolophus major 35 Artemisia paniculata 71

Alhagi 89 Artemisia pauciflora 80, 85

Allium descendens 56, 68 Artemisia pontica 41,71,72
Allium guttatum 68 Artemisia semiarida 82

Allium inderiense 83 Artemisia stepposa 72

Allium pallasii 84 Artemisia sublessingiana 82

Allium paniculatum 72,83 Artemisia taurica 56, 77, 82
Atemisia terrae albae 83 Artemisia terrae albae 83

Allium pulchellum 56, 68 Artemisia transiliensis 82

Allium spaerocephalum 56, 68 Artemisia vulgaris 41

Alopecurus pratensis 58, 71 Asparagus officinalis 36, 58, 71

Alopecurus ventricosus 58 Asperula cynanchica 35, 40
Althaea officinalis 71 Asperula tinctoria 35,40
Alyssum 52 Asplenium septentrionalis 70

Alyssum desertorum 69 Asplenium trichomanes 70



Alyssum hirsutum 69 Aster alpines 63
Alyssum saxatile 57,69 Aster amellus 35, 40

Alyssum terfucsum 69 Aster linosyris 40, 72, 79

Amygdalus nana 32 Aster villosus 40, 72,79
Anabasis aphylla 86 Astragalus 57, 63, 89
Anabasis salsa 85 Astragalus brachylobus 83

Anabasis truncate 86 Astgragalus danicus 35, 40
Andropogon ischaemum 40, 69 Astragalus onobrychis 63
Astragalus subulatus 70 Carex humilis 35, 40
Asgtragalus testiculatus 83 Carex melanostachys 72

Atriplex 87 Carex praecox51, 63 35, 51, 63

Atriplex pedunculata 85 Carexriparia 72

Atriplex eanum 85 Carex supina 51, 63

Atriplex verruciforum 85 Carex uralensis 63

Atrepas (Glyceria) convoluta 85 Carex vulpine 72
Bassia sedoides 79, 85 Castilleja pallid 42
Beckmannia cruciformis 72 Cenolophium fischeri 71
Bellevalia sarmatica 51,67 Centaurea diffusa 56, 84
Berberis sibirica62 Centaurea marschalliana 41
Berteroa incana41 Centaurea ruthenica 52, 55, 63

Berteroa spathulata 70, 84 Centaurea scabiosa 36, 41
Beconica (Stachys) officinalis 41 Cephalaria 52

Betula pendula 38 Cephalaria uralensis 53, 63, 69

Betula pubescens 38 Cerastium 51,54,78
Betula verrucosa 38 Cerastium anomalum 86
Bongardia chrysogonus 69 Cerastium caespitosum 41

Briza media 33,40 Cerastium ucrainicum 68, 86

Bromus 89 Cerasus fruiticosus 32

Bromus erectus 33, 39, 61 Ceratocarpus arenarius 86
Bromus inermis 32, 39, 51, 58, 61, 71  Ceratocephalus ortheceras
Bromus japonicas 77 Chamaerhodes erecta 84
Bromus riparius 33, 39, 61 Chenopodium album 86

Bromus squarreous 86 Chenopodium album 86

80, 86



Bromus tectorum 77,86 Chrysanthemum achilleifolium 64, 69, 74, 84
Bulbocodium vernum 34, 41 Chrysanthemum corymbesum 32, 41
Bulbocodium versicolor 34, 41 Chrysanthemum leucanthemum 34

Bunias orientalis 35,41 Chrysanthemum millefoliatum 55, 61, 69, 78, 84

Bupleurum falcatum 53, 63 Chrysopogon gryllus 30

Bupleurum multinerva 41 Cirsium acaule esculentum 59
Bulboschoenus maritimus 72 Cirsium esculentum 59, 79
Cachrys 56 Cirsium ignarium 84

Cachris odontalgica 64, 84 Cleistogenes bulgarica 69
Calamgrostis epideios 39, 51, 61, 89 Cleistogenes aquarrosa 40, 61
Calamintha acinos 41 Clematis integrifolia 35, 49, 63
Campanula bononiensis37, 41 Clematis pseudoflammula 63

Campanula persicifolia 34, 41 Colpodium humile 80, 86

Campanula sibirica 34,41 Consolida paniculata 79, 86

Campanula simplex 41 Convolvulus arvensis 42

Campanula steveni 41,52, 63 Convolvulus tragacanthoides 84
Campanula uralensis 41, 52, 63 Convolvulus tragacamthoides 84
Caragana arborescens 32, 38, 62 Coronilla varia 49

Caragana frutex32, 38, 62 Crambe tatarica52, 63

Caragana leucophloea 62 Crataegus monogyna 32, 38
Caragana pumila 62 Crocus retioulatus 51, 67
Capsella bursa pastoris 86 Crocus susianus 55, 67
Carduus crispus 41 Crypsis alopecuroides 86
Carduus uncinatus 55, 64 Cynodon dactylon 87

Carex 58,89 Cystopteris fragilis 70

Carex caespitose 71 Cytisus austriacus 32, 38
Carex caryophyllea 35 Cytisus ruthenicus 32, 38
Carex disticha 72

Carex gracili 72

Delphinium 37 Ferula 53, 56

Delphinium consolida 79,86 Ferula caspica 64, 84
Delphinium cuneatum 42 Ferula orientalis64

Delphinium litvinevil 42 Ferula songarica 64



Deschampsia caespitose 58 Ferula tatarica 84

Descurainea Sophia 78, 89 Festuca pratensis 71

Dianthus 57, 64, 69 Festuca rubra 58

Dianthus acieularis 64 Festuca sulcata 33, 39, 51, 54, 55, 58, 60, 61, 69, 72, 77
Dianthus campestris 42 Filipendula hexapetala 34, 42, 58, 64
Dianthus capitatus 42 Filipendula stepposa 42, 64

Dianthus guttatus 84 Filipendula ulmaria 58, 71

Dianthus lanceolatus 84 Fragaria viridis 35, 42, 64

Dianthus leptopetalus 81 Frankenia hirsuta 87

Dianthus pseudoarmeria 69 Frankenia pulverulenta 86, 87
Diagraphis arundinacea 58, 72 Fumana procumbens 42

Draba nemorosa 68 Gagea 67,78

Draba sibirica 42 Gagea bulbifera51, 54, 67,80,86

Draba repens 42 Gagea erubescens 34, 43, 51, 67

Draba verma (Erophila) 58,86 Gagea pusilla 34, 43, 51, 67

Dracocephalum ruyschianum 36,42 Gagea szovitzii 54, 67, 84

Echinops ritre tenuifolius 64 Galatella fastigiata (Aster acris) 43
Echinops ruthenicus 64 Galatella punctata (Aster hauptii) 43, 64
Echinopsilon (Bassia) sedoides 79, 80, 85 Galium boreale 34, 62
Echium rubrun 34, 42, 60, 64 Galium ruthenicum 64, 84

Eleagnus angustifolia 89 Galium verum 36, 42, 52, 64

Eleocharis 58 Gentiana cruciata 42
Elymus giganteus 88 Gentiana lingulata 42
Elymus sabulosus 88 Geranium bifelium 43

Ephedra distachya 57, 69, 84, 88 Geranium sanguineum 36, 43
Ephedra equisetina 84 Glyceria aquatic58, 72

Ephedra intermedia 84 Glyceria maxima 58, 72
Eragrostis 77 Glycyrrhiza glabra 72,89

Eragrostis minor 86 Goniolimon rubellum  78,84a
Erophila 51,54,78 Goniolimon speciosum 65

Erophila (Draba) verna 58, 86 Goniolimon tataricum 55, 65
Eryngium campestre 56, 78, 84 Gypsophila 55,78

Eryngium planum 58, 71 Gypsophila altissima 43



Erysimum 78 Gypsophila paniculata 65

Erysimum hieraciifolium 42 Gypsophila patrinii 84

Erysimum versicolor 78 Halocnemum 88, 89

Euphorbia 42 Halocnemum strebilaceum 85, 89
Euphorbia gerardiana 88 Halostachys caspica 59

Euphorbia gracilis 34 Hedysarum 52

Euphorbia seguirana 88 Hedysarym grandiflorum 69
Euphorbia stepposa 64 Hedysarum sericeum 69

Euphorbia virgata 42,71 Helianthemum soongericum 84a
Euphrasia tatarica 35,42 Helichrysum arenarium 37, 43, 69, 84a
Eurotia ceratoides 64, 84 Helictotrichon desertorum 33, 39, 60, 61
Falcaria53

Falcaria sioides 42, 64

Falcaria rivini 42

Helictotrichen pubescens 33, 39 Leucanthemum vulgare 34, 44
Helictotrichon schellianum 33, 39, 61 Libanotis 53
Hemerocallis flava 43 Libanotis Montana 32,44
Hieracium 43 Limonium 55, 59, 78, 87

Hieracium echioides 65 Limonium bellidifolium capsicum86, 87
Hieracium pilosella 43 Limonium bungei 65

Hieracium umbellatum 43 Limonium capsicum 86, 87
Holosteum 54 Limonium chrysocomum 84a

Holosteum umbellatum 68, 86 Limonium gmelini 72,87
Hordeum leporinum 77,86 Limonium latifolium 53, 55, 65
Hyacinthella leucophaea 34, 43, 51 Limonium meyeri 84a
Hymenolobus procumbens 86 Limonium rubellum 78, 84a
Hypericum elegans 43 Limonium sareptana 65, 78, 84a

Hypericum perforatum 84a Limonium speciosum 65

Hypochaeris 34 Limonium suffruticosum 89
43 Limonium tataricum 55, 65

Inula Britannica 72 Limonium tomentellum 72

Inula hirta 36, 43 Linaria biebersteinii 44

Iris aphylla 34,43 Linum austriacum 44



Iris furcata 43 Linum flavum 36, 44
Iris pumila 51, 67, 78, 84a Linum nervosum 44
Iris ruthenica 43 Linum perenne 35, 44

Ixiolirion montanum 84a Linosyris (Aster) villosa 56, 65, 79, 84a

Ixiolirion tataricum 84a Linosyris tatarica 84a
Juniperus Sabina 62 Lonicera microphylla 62
Juncus gerardi 72 Lonicera tatarica 62

Jurinea 43, 52 Lotus coniculatus 44,72

Jurinea arachnoidea 52, 65 Luzula campestris 44
Jurinea cyanodes 35, 43 Lychnis viscaria84a

Jurinea mollis 35 Lysimachia vulgaris 58, 71

Jurinea multiflora 65, 78, 84a Lythrum salicaria 71
Stoechadifolia 70 Lythrum virgatum 71

Kalidium capsicum 87 Malus pumila 38

Kochia 79 Malus sylvestris 38

Kochia prostrate 65, 70,72, 77, 80, 84a, 85 Matricaria chamomilla
Koeleria brevis 69 Medicago falcata 44,58, 84a

Koeleria cristata39, 61 Medicago lupulina 44

Koeleria delavignei 72 Medicago minima 86

Koeleria gracilis 33, 39, 61, 72 Medicago romanica 65, 86
Koeleria sclerophylla 69 Melampyrum cristatum 35, 44
Knautia arvensis 44 Myosotis 51, 52, 54, 68
Kohlrauschia 57, 70 Myosotis micrantha 68

Lamium pasczoskianum84a Myosotis suaveolens 35, 44

Lathyrus canescens 45 Myosotis sylvatica 35, 44
Lathyrus filiformis 45 Myosurus minimus 80. 86
Lathyrus pallescens 44,51, 65 Nanophytum erinaceum 80, 85

Lathyrus pannonicus 34, 44, 51,65 Nepetanuda 32,45

Lathyrus pratensis 44,58 Nonneapulla 45

Lasiagrostis splendens 86 Odontites rubra 45
Lavatera thuringiaca 33, 44 Odontites serotina 45
Leontodon autumnalis 44 Ofaiston monandrum 86

Lepidium perfoliatum 80, 86, 89

86



Lepidium rudera

le

Onobrychis arenaria

Onobrychis sibir

ica

Onobrychis viciifolia

Noosa simplicissimum

Origanum vulgare

Ornithogalum gussonei

Orobus filiformis

Orostachys spin

Oxytropis pilosa45, 65

Paeonia tenuifol

osa

ia

Palimbia rediviva

Paronychia

Paronychia cephalotes

57

Pedicularis comosa

80, 86
36, 45, 65 Potentilla 14, 51
45 Potentilla alba 36, 45
45, 65 Potentilla argental 45,72
57, 65, 70 Potentilla arenaria
33, 45 Potentilla astracanica 70
51, 58 Potentilla bifurca 84a
45 Potentilla cinerea 66
65, 70 Potentilla concinna 66
Potentilla heptaphylla 45
46, 52, 66 Potentilla humufusa 45, 66
84a Potentilla opaca45
Potentilla schurii 66
70 Potentilla tanaitica 45

45 Primula veris 45

Pedicularis dasystachya 66 Prunella grandiflora 37,45

Perganum harm

ala

79, 84a Prunella vulgaris 45

Petrosimonia crassifolia 75 Prunus cerasifera 62

Peucedanum 53, 66 Prunus fruticosa 32, 38

Peucedanum macrophyllum 46 Prunus spinosa 32

Peucedanum morisoni

Peucedanum rediviva

66 Prunus stepposa 38

84a Prunus tenella 32, 38, 62

Peucedanum ruthenica 56, 66 Puccinellia tenuissima

Phleum phleoides

Phlomis pungens

Phlomis tuberose

Pholiurus panno

Phragmites com

nicus

munis

Picris hieracioides

Pimpinella

57

Pimpinella stenophila

Pimpinella titanophila

Plantago

35, 52

33, 39, 61 Pulsatilla flavescens 46, 66
52, 55, 66, 84a Pulsatilla multifida 66
36, 46, 66 Pulsatilla nigricans 66

86 Pulsatilla patens 34, 46

72, 89 Pulsatilla pratensis 66

37, 46 Pulsatilla turczaninovii 46

Pulicaria vulgaris 86

70 Pyrethrum achilleifolium 78

70 Pyrethrum corymbosum 32

Pyrethrum millefoliatum 55, 78

66



Plantago cornuti 59. 72 Pyrus communis 32

Plantago lanceolata 45 Pyrus pyraster 32

Plantago media 45 Ranunculus 58

Plantago stepposa 66 Ranunculus illyricus 36, 46
Plantago tenuiflora 86 Ranunculus polyanthemos 34, 46

Poa 58 Rhamnus catharticus 32, 38

Poa bulbosa 53, 54, 56, 58, 68, 77, 89 Rheum tataricum 84a
Poa palustris 71 Rhinanthus major 35, 46

Poa pratensis 71 Rosa cinnamomea 62

Poa pratensis angustifolia 39, 61 Rumex 35

Polycnemon arvense 79, 86 Rumex acetosa 46

Polygala comosa 35, 45, 66 Rumex acetosella 46
Polygala vulgaris 35, 45 Rumex haplorrhizus 46
Ploygonatum officinale 36, 45 Salicornea europaea 72, 85, 88, 89
Polygonatum vulgare 36, 45 Salicornea herbacea 72, 85, 88, 89
Polygonum bellardi 86 Salix repens 89

Polygonum patulum 79, 80, 86 Salsola 79, 80, 87, 89
Polygonum pseudoarenarium 46, 86 Salsola brachiata 86
Populus alba 89 Salsola tamariscina 86

Populus nigra 89 Salvia aethiopis 55

Populus tremula 50 Salvia austriaca 66

Salvia dumetorum 46 Stipa kirghisorum 61, 69, 83

Salvia nemorosa 55 Stipa korshinskyi 61

Salvia nutans 34, 46, 52, 66 Stipa lessingiana 50, 54, 60, 61, 69, 77, 83

Salvia pratensis 34, 46 Stipa orientalis 61, 69, 83

Sanguisorba officinalis 47, 58, 67, 72 Stipa pennata 33, 39, 61
Scabiosa isetensis 65, 84a Stipa pulcherrima 33

Scabiosa ochroleuca 36, 46, 53, 66 Stiparubens 39, 50, 60, 61, 83
Schivereckia mutabilis 47 Stipa sareptana 83

Scilla autumnalis 84a Stipa stenophylla 33, 39, 50, 52, 61
Scirpus 58 Stipa uncrainica50, 54, 61, 77 83

Scirpus tabernaemonyana 72 Suaeda 82, 88, 89

Scorzonera purpurea 34, 46 Suaeda maritime 86



Sedum acre 70 Tamarix hispida aestivalis 87

Sedum maximum 36,47, 72 Tamarix pallasii 87, 89
Sempervivum ruthenicum 70 Tamarix pentantra 89, 87
Senecio campestris 34, 47 Tamarix tetranda 89, 88, 89

Senecio integrifolius 34, 47 Taraxacum 34,52,78

Senecio jacobaea 37,47, 66 Taraxacum bessarabicum 59, 72
Senecio macrophyllus 47 Taraxacum officinale 48

Serratula 52 Taraxacum vulgare 48

Serratula coronate 72 Teucrium polium 57,70

Serratula heterophylla 46 Thalictrum minus 58, 67, 76

Serratula radiate 46, 66 Thalictrum minus nanum 36, 48
Serratula xeranthemoides 55, 66, 84a Thalictrum simplex 48

Seseli 53, 56 Thesium ebracteatum 48
Seseli annuum 47 Thesium multicaule 86
Seseli eriocarpum 66, 84a Thymus57, 70

Seseli glabrum 84a Thymus dimorphus 70

Seseli ledebouri47, 66 Thymus marschallianus 35, 48, 67, 85

Seseli libanotis 66 Thymus mugodzharicus 70

Silene 57 Tragopogon pratensis 48, 72

Silene chlorantha 47 Tragopogon officinalis 48, 72

Silene multiflora47, 66 Trifolium 34,58, 78

Silene otites 47 Trifolium alpestre 48

Silene supine 70 Trifolium arvense 86, 78

Silene viscose 47 Trifolium aureum 47

Silene wolgensis 66 Trifolium fragaiferum 59, 72

Silaus besseri 59, 72 Trifolium lupinaster 48

Sisymbrium austriacum 47 Trifolium montanum 34,47,52, 58, 60, 67, 72

Sisymbrium junceum 47 Trifolium parviflorum
Sisymbrium Sophia 78, 89 Trifolium pratense
Sparganium ramosum 72 Trifolium repens47
Spirea crenata 32, 38, 62 Trifolium agrarium

Spirea hypericifolia 62, 80 Trinia henningii 48

86

47

47

Spirea media 38 Tulipa biebersteiniana 51, 55, 58, 78, 85



Spirea triolobata
Stachys angustifolia
Stachys recta 36, 46
Stellaria graminea

Stipa borysthenica

Stipa capillata 33, 39,

Stipa joannis 33, 39,

Stipa joannis sabulosa
Typha 89

Typha angustifolia
Typha latifolia 72
Ulmus carpinifolia
Ulmus nitens 32, 38
Valeriana dubia 49
Valeriana rossica
Valeriana tuberose
Veratrum nigrum
Verbascum lychnites

Verbascum orientalis

62 Tulipa biflora 80, 85, 86,
70 Tulipa patens 58

Tulipa schrenkii 51, 55, 58, 78, 85
47 Tunica 57

54, 61 Tunica prolifera 70

50, 53, 54, 56, 57, 61, 69, 72, 77, 83
50, 58, 61

54, 61

32, 38

35, 49, 51, 67
35, 49, 61, 67
37,49

36, 49, 53, 67

49, 53, 67

Verbascum phoeniceum49, 55, 67

Veronica 52
Veronica austriaca
Veronica chamaedrys
Veronica incana48, 57
Veronica longifolia
Veronica pinnata
Veronica prostrate
Veronica spicata
Veronica spuria 37, 48
Veronica teucrium

Veronica verna 48, 68

Vicia cracca 33, 49,

Vicia tenuifolia 52, 67

35, 48

33, 48

48

67

35, 48

35, 48, 67, 72

33, 48
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Vincetoxicum officinale 49
Viola 34, 51

Viola ambigua 49, 67
Viola arenaria 49

Viola hirta 34, 49
Viola kitaibeliana 68
Viola pumila 49

Viola rupestris 49
Xeranthemum annuum 70

Woodsia alpine 70

Ziziphora bungeana 85

Zygophyllum macropterum 85

Index to PrairiesAbronia fragrans 21 Aster praealtus 8
Acerates species 14 Aster sagittifolius 8

Achillea millefolium lanulosum 14, 21, 26 Aster sericeus 16

Agoseris glauca27
Agropyron dasystachyon

Agropyron richardsonii 25
Agropyron smithii
Agropyron spicatum 20
Agropyron subsecundum

Agropyron tenerum 25

Agropyron trachycaulum

Aster simplex 7

20, 25 Astragalus species 26

Astragalus caespitose 26

12, 19, 20, 25 Astragalus crassicarpus 12, 21

Astragalus flexuosus 21
25 Astragalus sericoleucus 21
Astragalus shortianus 21

25 Atriplex nuttallii 28

Agrostis hiemalis 12 Avena hookeri 25

Agrostis scabra 25 Baeria 26

Allium canadense 14 Baptisia australis 14
Allium cernum 27 Baptisia leucantha 5

Allium drumondii 21 Baptisia leucophaea 11,13

Allium geyeri 21
Allium mutabile 21

Allium nuttallii - 21

Boutelouagracilis

Boltonia asteroides 9

Bouteloua curtipendula 12, 18, 19, 20, 25

12,18, 19, 20, 25



Ambrosia psilostachya 21 Bouteloua hirsute 12, 20
Amorpha canescens 11,74 Buchloe dactyloides 12,19, 20

Andropogon furcatus 4, 11, 19, 20  Calamovilfa longifolia 4

Andropogon gerardi 4,11, 19, 20 Calamagrostis inexpansa 25
Andropogon hallii 4 Calamagrostis montanensis 25
Andropogon scoparius 4, 11, 19, 20, 25 Callirhoe alceoides 13, 21
Anemone Canadensis 5 Callirhoe digitata 21

Anemone caroliniana 12, 21 Callirhoe involucrate 13, 21

Anemone cylindrical 14 Campanula rotundifolia 27
Anemone multifida 27 Carex eleocharis 25
Antennaria dioica rosea 27 Carex festucacea 4
Antennaria neglecta 7,10, 12 Carex filifolia 20, 25
Antennaria plantaginifolia 7, 12 Carex heliophila20, 25
Apocynum androsaemifolium 714 Carex obtustata25
Apocynum cannabinum 714 Carex stenophylla 20
Arenaria lithophila 27 Cassia chamaecrista 15
Aristada longiseta 20 Ceanothus americanus 14
Aristada oligantha 4, 20 Ceanothus ovatus 14
Aristada purpurascens 4, 20 Cerastium arvense 27
Artemisia frigid 21, 26 Chloris verticillata 4

Artemisia glauca 21 Chrysopsis villosa 21, 26

Artemisia ludoviciana 17, 21 Cicuta maculate9

Asclepias hallii 21 Cirsium discolour 8
Asclepias hallii 7 Cirsium medium 8
Asclepias sullivantii 7 Cirsium palustre 8
Asclepias syriaca 7 Claytonia lanceolata 27
Asclepias tuberose 11, 14 Collomia linearis 27
Aster adsurgens 26 Comandra pallid 27
Aster azureus 8 Comandra richardsoniana 5
Aster canescens 28 Comandra umbellata 5
Aster ericoides 8, 16, 21, 26  Commelina erecta 17

Aster laevis 16, 27 Commelina virginica 17

Aster novae angliae 7 Coreopsis grandiflora 9, 14



Aster paniculatus 8 Coreopsis palmata 14

Aster patens 9, 16

Correopsis tinctoria 14 Grindelia perennis 28

Cornus racemosa (candidissima) 5 Glycyrrhiza lepidota 15
Cornus stolonifera 5 Gutierrezia sarothrae 22

Danthonia intermedia 24, 25 Haplopappus armerioides 26
Delphinium bicolour 27 Haplopappus nuttalli 26

Delphinium virescens (carolinianum) 15, 21 Haplopappus spinulosus

Deschampsia caespitose

Desmodium canadense 5

Dodecatheon cylindrocarpon

Dodecatheon meadia

5, 10

Dodecatheon pauciflorum

Echinacea angustifolia 15, 21

Echinacea pallid
Elymus Canadensis
Equisetum laevigatum
Eragrostis spectabilis
Eragrostis trichoides
Erigeron species
Erigeron canadense
Erigeron radicatus
Erigeron ramosus
Erigeron strigosus
Eriogonum alatum
Eriogonum effusum
Eriogonum flavum
Eryngium yuccifolium

Erysimum asperum

11, 15
4,12
9

12

4

26

13

26

13
11,13
21

21

26

5

22

Erythronium candidum 7

Eupatorium maculatum 8

Eupatorium perfoliatum 8

Eupatorium purpureum 8

25 Hedysarum americanum 22
Hedysarum cinerascens26
27 Helianthus grosseserratus 8

Helianthus laetiflorus 15, 28

28 Helianthus maximiliani 9
Helianthus mollis 17
Helianthus pumilus 22
Helianthus rigidus 17,22

Helianthus tuberosus 8
Helenium autumnale 9
Heliopsis helianthoides 9
Heuchera richardsonii (hispida) 5, 27
Hieracium longipilum 6
Houstonia nigricans 15
Hymenoxis (Baeria) richardsonii 26
Hypoxis hirsute 5

Juncus tenuis 4

Koeleria cristata4, 12, 20, 25
Kuhnia eupatorioides 8, 17
Lactuca Canadensis 6

Lactuca pulchella 28
Lappula redowskii and species 22
Lathyrus ochroleucus 28
Lathyrus palustris 6

Lathyrus venosus 6

22,26



Eupatorium rugosum
Euphorbia corollata
Euphorbia fendleri
Evolvulus nuttallianus
Festuca idahoensis
Festuca octoflora
Festuca ovina 25
Festuca scabrella
Fragaria glauca
Fragaria virginiana
Gaillardia aristata
Gaillardia pulchella
Galium boreale 5, 27
Galium tinctorium
Gaura biennis 17
Gaura coccinea 22, 26
Gaura parviflora17
Geum triflorum 27
Gentiana andrewsii
Gentiana amarelle
Gentiana fremontii
Gentiana puberula
Geranium maculatum

Lupinus argenteus

Lysimachia (Steironema) ciliate 6

Malvastrum )Sphaeralcea) coccineum 22, 26 Ratibidia (Lepachys) pinnata

Mamillaria vivipera
Manisuris cylindrical
Mertensia lanceloata
Mirabilis linearis 22

Monarda fistulosa

Muhlenbergia cuspidata4, 20 Ruellia ciliosa

Muhlenbergia racemosa4,

8 Leptoloma cognatum
7, 13 Lespedeza capitata
21 Lesquerella spatulata
21 Liatris aspera 17
25 Liatris ligulistylis8
20 Liatris longistylis

Liatris punctata 17, 22, 26

25 Liatris pycnostachya
27 Liatris scariosa 8
5 Liatris squarrosa

22, 26 Lilium philadelphicum

22 Lilium superbum
Linum lewisii 15, 22
7 Linum sulcatum 15

Lithospermum angustifolium
Lithospermum canescens

Lithospermum caroliniense

15

26

28

26
11,13

13

Lithospermum incisum 13, 22, 26

5 Lithospermum linearifolium

27

Lithospermum multiflorum

27 Lobelia spicata 6

9 Lobelia syphilitica 8
5 Lomatium orientale 22
28 Ranunculus cardiophyllus

26 Rhus copallina 5
4 Rhus glabra 5
22 Rosa suffulta 16

Rudbeckia hirta 6, 11

6 Rudbeckia laciniata

Ruellia humilis 16

11, 16

6

13

22

28

Ratibida (Lepachys) columnifera17, 23



Muhlenbergia squarrosa25
Oenothera biennis 15
Oenothera serrulata 15
Onosmodium occidentale

Opuntia polyacantha

Salix humilis 5
Salvia pitcher 9, 11, 23
Saxifraga pennsylvanica

15 Schrankia nuttallii

22, 26 Schrankia uncinata 16

7

16

Oxalis stricta 13 Scleria triglomerata 4
Oxalis violacea 9 Selaginella densa 26
Oxybaphus (Mirabilis) nyctagieus 15 Senecio aureus 7

Oxybaphus (Mirabilis) linearis

Oxytropis species 28
Oxytropis besseyi 26
Oxytropis lambertii 23

Panicum malacophyllum
Panicum scribbnerianum
Panicum virgatum 4,12
Panicum wildoxianum 12
Paronychia jamesii 23
Pedicularis canadensis 6
Pedicularis lanceolata 6
Penstemon angustifolius
Penstemon cobaea 16

Penstemon grandiflorus 15

Penstemon nitidus 26

Petalostemon candidum®é, 15, 23

Petalostemon purpureum

Phlox hoodii 26 Solidago speciosa 17

Phlox pilosa 6, 11, 13 Sonchus arvensis 28
Physalis heterophylla 15 Sorghastrum nutans 3, 4, 12
Physalis lanceolata 15 Spartina pectinata 4,12

Physostegia virginiana 6
Poa cusickii 25
Poa interior 25

Poa pratensis 25

Sporobolus asper

15 Senecio fendleri23
Silphium integrifolium 9
Silphium laciniatum 9

Silphium perfoliatum 9

4 Silphium terebinthinaceum

4, 12  Sisyrinchium angustifolium

Sisyrinchium campestre 7
Sitanion hystrix 20

Smilacina stellata 13
Solidago altissima 9
Solidago Canadensis 9

23 Solidago gigantean
Solidago graminifolia 8
Solidago missouriensis 16, 23
Solidago nemoralis 17

Solidago ridelii 9

11, 15, 23, 26 Solidago rigida 17, 28

Specularia perfoliata 16

Spiraeaalba 5

4,12

Sporobolus cryptandrus 20

8

9

7,28



Poa secunda 25 Sporobolus hererolepis 11

Polygala vertidillata 15 Stachys palustris 6
Potentilla arguta 15, 28 Stenanthium (Zigadenus) 28
Potentilla gracilis 28 Stipa comata 2, 18, 19, 20, 25
Psoralea argophylla 16 Stipa spartea 2, 4, 11

Psoralea esculenta 16 Stipa spartea curtiseta 25

Psoralea floribunda 16 Stipa viridula 20, 25

Psoralea tenuiflora 16, 23 Tephrosia virginiana 16
Pulsatilla patens 13, 28 Teucrium canadense 9
Pycnanthemum flexuosum 6 Thalictrum dasycarpum 9
Pycnanthemum virginianum 6 Thelesperma megapotamicum 23
Thermopsis rhombifolia 28
Townsendia sericea 26

Tradescantia bracteata 7, 13

Tradescantia occidentalis 7,11, 13, 23
Tradescantia ohioensis 7
Tradescantia virginiana 7, 13
Triglochin maritimum 28
Triodia flava 4

Tripascum dactyloides 4, 12
Verbena hastate 7
Veronia baldwinii 9
Veronia fasciculata 9, 11
Veronicastrum virginianum 9
Viola Americana 28

Viola sparsifolia 28

Viola adunca 28

Viola nuttalliana 23

Viola oapilionacea 14

Viola pedata 14

Viola pedatifida 13

Yucca angustifolia 23

Yucca glauca 23



Zigadinus (Zigadinus) elegans 28
Zigadinus gramineus ( Stenanthium graminifolium) 28,
Zizia aptera 28

Zizia aurea 7



