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' ECOLOGICAL STANDARDS OF ORTHOPTERA IN HERBACEOUS
: BIOTOPES IN THE FAR EAST*

I, V. STEBAEV, V. M. MURAV'EVA and M. G, SERGEEV

Lenin Komosomol Educational Institute, Novosibirsk State University,
Gorno-Altay; and Biological Institute, Siberian Branch,
Academy of Sciences of the USSR, Novosibirsk

Krasnov (1894) after surveying the herbaceous steppes of the Northern Hemi-
shere identified the meadow-steppe areas of the Far East as historically "primary"
.é?pgs of prairie type. Bey-Bienko (1950, 1953) suggested the role of such areas
w'the formation of a unique type of orthopteran meadow fauna. This situation de-
stmined the routes and points of our studies in the southern Soviet Far East in
§76, 1977 and 1982 (Fig. 1), wherein 385 estimates and faunistic selections of Or-
ptera were made., The materials collected permit us to formulate an ecological
swpoint regarding the origin of the fauna of the Far East orthoptera. For this,
is essential to identify on a qualitative basis the major types of habitats and
logical standards of Orthoptera which are a reflection of present distribution
each type on the basis of biotopes characterizing the situation in which a spe-
. is formed (Sushkin, 1925; Shtegman, 1936; Shvarts, 1980). We have studied 74
cies, and for 13 species published information is available (Pravdin and Chern-
'-vzkiy, 1975) . Considering that the results on the distribution of Orthoptera
:é;mpuntains were used to a limited extent, such a group of species can be con-
d sufficient for our studies.

“In the first place, it is essential to consider the distribution of Orthoptera
'_herbaceous biotopes of plains and plateaus of the Far East southward and
rd of the mountain ranges and more or less slanted towards the valleys of
vﬁivers, lakes, or sea. To understand the trends of distribution in these
“in‘different zones and subzones, we have drawn profiles from the floodlands
€rs (or lakes) up to the local watersheds, reflecting well the gradient of
@rmal conditions and change in herbaceous vegetation., Doing so, we have
ed highly humid, mainly meadow-marshy floodlands (P); lower meadow terraces
t0odlands (I) still with more or less constant saturated humidity; high ter-
)T istened only by slope flow; and watershed (W) with zonal types of her-
torest-meadow biotopes., It may be noted that, according to Krasnov (1894)
ninnikoy (1954), the evolutionary transformations in the course of erosion
he initial meadow~-marshy biogeocenoses to the flat steppe (or forest)
Particularly in such series.

hS.PFESent article, we have used the data collected in the profiles laid
;ﬁzonal regions identified by us on the basis of other studies (Liverov=—
; ikov, 1949, Kolesnikov, 1969). As a result of unique orientation of
Z0nes acquiring meridional distribution here, and the spurs of ranges

O these zones, the forest and forest-steppe regions alternate with
he southern Far East. They are characterized here in order to

intracontinental to preoceanic, i.e., in the direction from north-
€ast (Fig. 1),

facgfans?aikal mountain forest-steppes on the Shilka River, included
S°MParison as the most continental in the beginning of the series.
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Fig. 1. Location of profiles and additional

points of observation. a) Profiles (explana-

tion in text); b) additional points, c¢) borders

of natural zones, d) borders of subzones,

e) routes of expedition (c and d after Koles-
nikov, 1969).

2) Amur—Zeya erosion-alluvial high plain with southern taiga and forestﬂ{
which herbaceous, mainly meadow-marshy biotopes are only scattered. E

3) Zeya-Bureya alluvial-steppe plain differing from 2) by much lesser contl
tal climate and constant ground humidity. -

4) Southern part of the Middle-Amur alluvial plain with more humid climate
coniferous-broadleaved forest near the southern border of large taiga, among W
are tall grass, small reed, at some places steppy, meadows of prairie type and od
pying large areas.

5) Amur Valley eastward of the Ussuri Depression with similar meadow vege
tion.

6) Foothills of the Khekhtsyr Range with well developed forest.

7-9) Sub-mountainous plains of Sikhote-Alin' along the right bank of the U}
with changeover from the middle subzone of coniferous—broadleaved forest toward @
where various meadows, including steppe, are particularly common,

10) Warm humid border coastal parts of sporadic lower hills in extreme sout
of the Maritime Territory, where the natural forest vegetation is concentrated t
a great extent; there is reason to consider them the subsequent ones.

11) Lake covered plains of the Khankay humid forest-steppes.

12) Areas of divided plateau adjoining the Khankay Depression in the Razdol
naya River Valley with more dry forest-steppes. The results on aburidance of SPe
used below were obtained by the methods of counts per unit time and expressed Pé
hour (Gause, 1930).

We express gratitude to E. P. Moiseeva, a former student of Novosibirsk sta
University who performed several independent trips, and also all the colleague$
our expedition., We are sincerely grateful to L. L. Mishchenko, A. V. Gorokhovs
L. I. Podgornaya, and S. Yu. Storozhenko for verifying our identifications.

The biotope-ecological standard can be completely presented only after esti=
mating zonal variation in the quantitative distribution of its population over.b~
topes., For this, we have prepared (Stebaev and Sergeev, 1982) block diagram5~9£
internal biotope populational structure of the area of distribution of the specié



ISBD) (Fig. 2A), based on the principle of change of locations (Bey-Bienko, 1930).

Tor ecological assessment of the species, its main part (H) is particularly import-
¢, it may fall in different regions for different species. The species is found

. “;iarge numbers in it and occupies all biotopes from floodlands to watersheds to

oost the same degree., The remaining parts are separated from it symmetrically to-

ard north and south: the transitional part (K), in which high population of the
scies is maintained only in the watershed and floodland landscape; the major part

0)» where the species is maintained only in these and southward of the main part-

» edominantly in humic zones and northward in dry zones; and lastly, the marginal

e (L), in which the species occupies only the floodlands concentrated in dry

nes in the north and humid zones in the south, Furthermore, the importance of

high population levels adapted to different situations and shown as isolated

s in the diagrams (Fig. 2) increases with increasing distance from the main part,

rally, parts of SBD may be expressed to different degrees depending on species

biotopic structure of the region. Such diagrams were constructed by us for all

jes studied within the system of above-listed profiles; e.g., for Chorthippus

S EQUS (Fig. 2B). In general, they correspond to the block diagram of biotope-

sulational structure (Fig. 2A). By comparing the SBD of individual species, we

d divide them into 6 groups, each of which can be characterized as a whole, as
done for the group of harmful locusts of the Irtysh region (Stebaev and Kozlov-
ia. 1980). The population level is expressed as total abundance of species of

¥ g group in one or another location. For each group, we identified a distinct set

the so-called leading forms, which includes species with different SBD, corre-

onds to the SBD of the entire group most distinctly, and belongs to the most typi-

iving forms and types of general geographical distribution. The leading forms

. marked with asterisks in the list of species of each group at the end of this
¢le. The group identified can be characterized briefly as follows.

1) Species typical to the forest-steppe and taiga regions of the northwestern
of the region studied (Fig. 2C).

'2) Species concentrated in the regions mentioned, but widely occupying the sub-
ainous range over the entire south of the Far East, although still at low popu-
on level (Fig. 2D).

): 8pecies attaining high population levels; on the one hand in the Transbaikal
and on the other in the zone of coniferous-broadleaved forests in the Ussurian
(Fig. 2E).

)“Species having developed population structure in the last region, but nume-
1-the northern regions, and completely absent in Transbaikalia (Fig. 2F).

iﬁSpecies covering wide areas in almost all regions, but showing a tendency
_‘thncentration in the biotope structure of their population; on the one hand
% Summer~xerothermal intracontinental region of Transbaikalia and on the other
: 53? thernmost forest-steppe regions of the Maritime Territory (Fig. 2G).

ecles found only in the northern and southern forest-steppe regions and

vgent in all other areas located between them in the Soviet Far East (Fig.

£ Ve have recorded gradual tramsition in the series of groups proposed
thcies typical of the sufficiently humid and relatively drier, but conti-
1e ‘basis of climatic conditions, through the species mainly associated
f'.monsoon and fairly humid climate, but in the beginning still cold,
‘ﬁtlz.warm, t? the species capable of living in continental and as well
; E?n itions with good heat availability in summer.
__-cl :Ogtanus, used by us as an example (Fig., 2B), 2 specific properties
3J§Efus;o rare}y expressed in other species are manifested distinctly:
."téd wigg ngch can be explained by the hydrothermal mildness of condi-
1"aifferet € ?Ummer monsoon climate, which reduces the environmental
.1?SU1t nt biotopes of one region as well as between regions to some
» the characteristic parts for the block SBD with the absence of
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Fig. 2. Diagrams of bilotope~population structure of areas of
distribution, A) Plot diagram of structure of area of distri-
bution; B) Diagram of structure of area of distribution of Chor-
thippus montamis (Charp.); and C-H) diagram of the isolated
group of species, a~d) population levels of Orthoptera (a -
highest, d - lowest); e) profiles characterized in the text and
shown in Fig. 1; £) types of biotopes (F - floodland, I — first
terrace above floodland, II - high terraces and slopes of water-
sheds, and ws - watershed); g) parts of biotope-populational
structure of area of distribution (H - main, XK - transitional,
C - major, L - marginal), 1-12) Profiles (explanation in text).
The part of the number of species of the group distributed in re-
glon of each profile at the time of studies is shown to the left
of C~H.




%r'ecies‘in local conditions appears as parts with very low population density; and
ﬁsvroughly speaking, division of SBD, into 2 regions, northern and southern, between
’ﬂgj{the low population belt is located, each of which in isolation shows elements
jcal of entire block diagram. This can be explained by the fact that the south-
as well as the northern regions studied by us are independently associated with
orest-steppe regions located intracontinentally, and also that there are regions
tween these areas which differ by lower heat availability; for example, the re-

on of Khekhtsyr Range. Of course, the quantitative side of SBD for the group of
ocies may depend not only on the abundance of the species but also their number.
e latter is shown in Fig., 2, a group spread in the region of each profile was

“nd during these studies. These diagrams show that species variability has a sig-
jcant effect on SBD of the group.

 Considering these circumstances, we may examine the specificity of utilization
different parts of profiles by the above listed groups of species in the series
.‘iegions characterized above. Here are used the additional data on morphological
_rations of Orthoptera (Stebaev and Omel'chenko, 1981; Storozhenko, 1982; Gorokhov,
3) and their total geographical distribution (Sergeev, 1981, 1984).

Group 1. The main part of the SBD of species of the lst group, characterized
gﬁe inhabitation of all biotopes is in the Amur-Zeya taiga (Fig. 2C, 2) is that
which the highest population levels are found on the terraces. The major part

7 the watershed=-valley isolation of populations is manifested well toward the
thﬁest and southwest. The floodlands are abundantly cccupied in the Transbaikal
ion (1), which is generally more arid. The peripheral centers of the high popu-
ion level are formed particularly under these conditions. The SBD breaks in the
dle .Amur plain (4). Elements of the secondary main part of the SBD are seen di-~
tly behind it in the Amur Valley and near the Khekhtsir Range. However, in dis-
iotion from the northwestern part of the entire region of study, it does not form fully,
coincides with the beginning of strong reduction in the number of species,
armer regions, species of this group penetrate into the plains to form strongly
ated small populations (Fig. 2C, 7-10). The relatively cold-loving nature of
les of this group thus shown is also confirmed by the nature of their geograph-—
_distribution: mere than half of the species are forest, forest—steppe, as well
yzonal transpalearctics. Among the species of this group there are many mor-
ogically adapted to constant existence in the sedge-grass cover, predominantly
tera brachyptera, Chrysochraon dispar, Gomphocerus rufus and Chorthippus al-

oup 2 differs in that the main part of SBD of total species is in climati-
ch less continental, but still gquite cold, regions of the middle Amur plain
4). Here high population levels are observed over the entire profile from
lands to watersheds; in distinction from the previcus group, the watershed
are better used toward its north than the floodlands, The belt of popula-
ession in comparison with the Group 1 is shifted southward to the region.
FkhtSir Range (6). The second region of SBD spreads to all southern re-
ever, its characteristic parts are manifested only slightly, in spite of
‘Mt reduction in the number of species. Based on the biotopic position of
opulation centers of this region of SED it can be concluded that in dis—
rO,m._Fhe northern subregion, utilization of floodland is more complete
tion to watershed in the north and floodlands in the south testifies
ive heat- and moisture~loving nature of these species, In general,
n-the biotopic position of the most dense populations is a good mani-
“the Principal of change of locations toward north as well as south,

L1y characteristic of species in relation to these zones. This is also
th changed nature of the geographical distribution, i.e., mainly the
Outhern forest species. The significant role of less differentiated
£ the broad grassy glades of deciduous forests is also illustrative.

S0S are Gampsocleis sedakovi, Primmoa primnoa, Eirenephillus longiper-
PPus montanus,

of s

ist of Species given at the end of this article.



Group 3, in spite of insignificant change in the number of Species £
gion to another, is distinguished by scme "haziness' in the NOTthwesteyy
SBD, whereas its southeastern region is well differentiated into a Systom
topic populations (Fig. 2E). The main part of SBD is in the southernmoSz
the Ussurian plain (9). It is bordered by the transitional parts of SBD
the separation of dense populations in the watersheds and the floodlandg
of the major part of block SBD, is quite distinctly manifested in the Wa*
steppe region (11, 12); as regards the northwestern regions, the typical'a
SBD are expressed here much more poorly. The most important main part for
termination of the ecological standard of a species within the limits of ¢
tory investigated has not been found. ALl this permits us to characterizs
cies of this group as a whole as somewhat more moisture~loving than the spe.
the previous group, but undoubtedly more heat loving. This is also reflect
the total geographical distribution. Species associated predominantly wip
steppe and forest-steppe zones are predominant., The presence of forms wit
pressed morphological geobiontic characters in this group is insignificant
leading forms are FPhanercptera falcata, Podismopsis ussuriensis, Arcypterq #
Chorthippus aethalinus and Celes skalozubovi.

Group 4. All parts of the diagram of population structure in the Group
pear strongly reduced in the northwest (Fig. 2F, 1-4), After the zone of dep
they are, on the contrary, well expressed, especially in comparison with the
group. The main part of SBD is in the south of the Ussuri Plain (9) and Kha
forest-steppe (1l). As regards the plateau in the Nagormaya River basin and:
hills of the extreme south of the Maritime Territory, in spite of the mainten
a fairly large number of species of the group here, their overall population
decreases, and even a gap between the floodland and watershed populations, typ
of the major part, is observed as the forest-steppe plateau (12), Considering
similar SBD is also observed in the Ussuri Plain (6, 7), it can be concluded-th
the main property of the species of Group 4 is the moisture-loving nature combi
with naturally higher heat-loving nature in comparison with the previous groups
They are generally most typical of the monscon regions of the Southern Far East
This is alsc reflected in that, with the exception of Podismopsis genticularis
species of this group are southern forest dwellers along the Pacific Ocean. Th
is also evident from the increase in the proportion of the Orthoptera in compar
with the previous group, having phytobiontic characters, i.e., associations with
dense, including grassy stands, as well as appearance of forms such as troglobion
The leading forms are: Gampsocleis ussuriensis, Zubovskaya parvula, Atlanticusl
nert, Diestrammena unicolor, Frimnoc ussuriensis and Shirvakiacris shirakii,

Group 5 is again characterized by fairly complete inhabitation of all biotop
and regions. The Taiga regions are least occupied in abundance as well as in W
of species (Fig. 2G, 2). The main distinguishing feature of the group is that,
the one hand, the maximum population levels of its species are found in the most
Maritime parts of the regions, and on the other hand in the most intracontinenﬂﬂ
regions of Transbaikal territory. Nowhere could the main parts of SBD be identd:
fied. This is related to a distinct separation of the valley and watershed popul:
tion, At the same time, it must be noted that the species typical of the northw!
ern region play a subordinate role in the southeast, and those which are unknown
the Transbaikal region are predominant here, All this leads to the conclusion t
Orthoptera of this group are drought loving, but a part is more cold loving, aq&
other heat loving. The former are polyzonal transpalearctic, and the latter S0ULS

ern forest species along the Pacific Ocean. The leading forms are Omocegstus
rhoidalis and Oedaleus infernalis.

Sharply expressed gaps in population are distinct in the é6th group of specie
Such Orthoptera were found in the Transbaikal region, Zeya~Bureya, and Khankay fo
est-steppes (Fig. 2, 3, 1, 3, 11-12), Here we find major and marginal parts Of:
which indicates that the optimum regions for these species could be on strongly
steppe-like territories. Therefore, this group contains only various steppe ort
tera, having as a rule clearly expressed geobiontic properties. The leading forms
are: Pararcyptera microptera and Sphingonotus mongolicus, ;

A1l this permits us to divide the studied plains and partly lower hill te

o



; the south of the Far East of the USSR into the following ecological-geographical

-~ .ions significant for Orthoptera. -

1. The Amur Region (2-6) was already identified earlier (Sergeev, 1978). It
characterized by wide distribution of Orthoptera of groups 1 and 2, which have
here similar to the block diagram. As regards all remaining groups, the species
éfhere is quite complete although the overall level of abundance is small. Two
ique parts should be distinguished in this region: 1) the high taiga plain sepa-
ing the Amur Region from the Transbaikal area, and 2) one separating this region
‘the remaining regions near the separation of Ussuri into Amur. The former re-
on is distinguished by a particularly wide distribution of species of Group 1 over

piotopic profiles, and the latter has species typical of Group 2. In general,
e Amur region can be characterized as cold in relation to Orthoptera. It is note=-
ﬂﬁg that the species typical of this region are forest and forest-steppe trans-

jearctics. The most typical of this region are Chorthippus albomarginatus and

- montaniiS.

2. The Ussuri Region covers the entire foothill plain along Ussuri from slight-
outhward of the mouths of the 4 rivers up to the northern limits of the Khankay
ssion. It is further continued up to the extreme south of the Far East (7-10).
4{ncomplete number of species of Groups 1 and 2 penetrate inteo it, their popula-

1 decreasing in the process and becoming confined to only a few biotopes. Mem—~

of Groups 3 and 4, and to a slightly lesser degree, Group 5 have the largest
r-of species and play the mest important role in the degree of biotopic differ-
{ation of populations. Orthoptera of Group 5 are practically absent. The south-
orest species along the Pacific Ocean are predominant in this region. Most

ical of it are Atlanticus brunneri, Primnoa species, and others.

3. The Khankay Region includes the Khankay Depression and higher and drier pla-
in the Razdol'naya River basin (11-12). Species of Group 1 have not been found
-on its territory, and those of Group 2 are represented poorly, but not so
“in-the number of species as their population strength. The role of Orthoptera
roups 3 and 4 is also less important, but it is expressed not as a reduction in
er of species or their abundance, but in that their SBD are represented only
¢ major part, i.e., species of the valley and watershed populations are sepa-
‘here, and this usually happens near the southern border of the area of distri-
~This group is a typical element of this region, but separation of popula-
typical even for it, approximately of the type observed near the borders
extensively humid regions for the species. Besides, such species are few,

y against the background of the number of Orthoptera typical of the pre-
glon. Oxzya chinensis and Euchorthippus unicolor are the typical dwellers
thankay region,

_ the most variable and abundant habitats are observed in the south of the
glon. The poorest in this respect is in the southeast of the Amur Region.

ecological-geographical regions described reflect the limitations for spread
whereas individual biotopes, on the contrary, act as conduits not only
lngle region but also from one region intc enother. Usually floodlands
oodland play a particularly large role as conduits for mesohydrophils

d parts of these biotopes {(in south) and for xerophils along dry parts
h) (Stebaev and Sergeev, 1982). Their importance as channels of spread
Anifestation in the plains studied by us (Sergeev, 1978) and is well
}n'the Penetration of Orthoptera of the Group l into the regions of
€at availability, and the Orthoptera of Group 6 in regions of less heat
Particularly characteristic species for the local fauna of the Groups
, lesser eéxtent, 5 are most widely spread along the low and high
V?l; drained and better insulated places as a result of surface
_fance of watersheds in species spread is manifested only in the
-t00 in the Amur Region,

6§?¢ES 8 basis for ecclogical-geographical identification of commu—
-FO the origin of Orthoptera population in the herbaceous biogeo- |



cenoses of the Far East, appearing as a result of development of ero
among different types of forests of this territory. :

On the whole, the Orthoptera of Groups 2, 3 and 4 include th
of species zonally associated with the southern border of the for
dionally limited to the Pacific Ocean sectors of Eurasia with their oa
Here they occupy all types of local herbaceous biotopes from marshy anﬁi-
meadows to steppe. Species of these groups form complete systenms of bigp
tion structure with the main, major and marginal parts on the entire
the Zeya-Bureya Plain to the Khankay Depression. All this means that g
these 3 groups can form communities of Orthoptera in local herbaceoys EE
without any significant participation of the members of steppe faunag wh
have been assumed.

¢ large
€8t zZop

ter

Therefore, the hypothesis of Bey-Bienke (1953) concerning formatig
complex of Orthoptera in the Far East, occupying the herbaceous biogenoceng
fully confirmed from the biotopic-ecological viewpoint, based on the quanti|
distribution of these insects. It is important that, as far as can be infa
our data the middle and southern parts of the Ussuri Plain, and within it the
of the river valley slopes, is the main region of development of this comp
presence of relatively xerothermal species in this complex, generally wides
southern Siberia and included in the typical steppe communities, in
particularly noteworthy. This serves as an additional confirmation
tion of the nemorose complexes to the formation of the steppe fauna
and this contribution was most probably particularly significant in

n of
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SPECIES COMPOSITIONS OF GROUPS

Group 1
Decticus nigrescens (Serg. Tarb.) Omocestus virtdulus (L.)
Sphagniana ussuriana (Uv.) Gomphocerus rugus (L.)*
Bicolorana bicolor (Phil.) Aercopus kudia Caud.
Tetric tenuicornis (Sahlb.) 4. gibiricus (L.) -
Metricptera brachyptera (L.)* Chorthippus intermedius (B.-Bien.)
Melanoplus frigidus (Boh.) Ch. albomarginatus (Deg.)*
Chrysochraon dispar (Germ.)* Stethophyma grossum (L,)
Stenobothrus lineatus (Panz.) Psophus stridulus (L.)
Group 2
Gampsocleis sedakovi F. d. W.* Buthystira brachyptera (Ocsk.)
Conocephalus chinensis (Redt,) Chorthippus montanus (Charp.)
Teleogryllus infernalis (Sauss.) C. fallax {Zub,)
Primmoa primmoa F. d. W.* Mecostethus alliaceus (Germ.) 3
Eivenephilus longipennis (Shir.)* Bpacromius pulverulentus (F. d. W.}
Group 3
Phanercptera falcataq (Foda)* Podismopsis ussuriensis Ikonn.*
Tettigonia viridissima L. Arcyptera fusca (Pall,)*
Metrioptera engelhardti Uv, Chorthippus aethalinus (Zub.)*
Conocephalus discolor Thnb. C. hammarstroemi (Mir.)
Ruspolia nitidula (Scop.) ¢ schmidti (Ikonn.)
Dianemobius fascipes (Walk.) C. dorsatus (Zett.)
Tetrix subulata (L.) Stethophyma tsherskii Ikonn.
T, japoniea (L. Bol.) Afolopus thalassinus (F.)
Calliptamis abbreviatus Ikonn. Celes skalozubovi Adel.*

Mongolotettix japonicus (I, Bol,)



Group &

éetia chinensis (Br.-W.) Qecanthus longZleaudus Mats,

imaea fallax B.-Bien. Xya japonica Haan

tigonia ussuriana Uv. Clinotettiz ussuriensis B.-Bien.
lanticus brunnert (Pylm.)* Oxya chinensis (Thnb.), sensu Hollis
ratlanticus ussurtensis (Uv.) Zubovskaya parvula (Ikonn.)*
Janticus uwvarovi (Mir.)* Anapodiama miramae Dov.-Zap.

socleis ussuriensis Adel.x Frimnoa primotdes (Lkonn.)
omopites inflatus (Uv.)* P. robusta L. Mistsh.

ptera bonneti (L. Bol.) P, assimilis L. Mistsh,
wocephalis Japonicus (Redt.) P, tristis L. Mistsh.
ercaudatus B. Bienko P. ussuriensis (Serg. Tarb.)*
ines boldyrevi Uv. P, litoralis (Serg. Tarb.)
ammena unicolor Br.-W.* Miramella solitariac (Ikonn,)
qrogrylius sibiricus (Chop.) Ognevia sergii Ikonn.
nemobius nitidus (I. Bol.) Shirakiaeris shirakii (1. Bol.)®
memobius cestkii (L. Bol.) Podigmopsis genicularis (Shir.)

robanensie (Walk.)

Group 5
estus haemorrhoidalis (Charp,)* Fuchorthippus unicolor (Ikonn.)
thippus biguttulus (L.) Oedaleus infernalis Sauss.*
Group 6
antha cnos (Pall.) Bryodema tuberculatum (L.)
otropis brunneriana Sauss. Sphingonotus mongolicus Sauss.*

ptera microptera (F. d. W.)*
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