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ABSTRACT - This study presents the syntaxonomic diversity of the semi-natural grasslands in North-
Eastern Bulgaria following the principles of the Ziirich-Montpellier School. A total nurber of 172
relevés, collected during 2002-2004, is used. TWINSPAN clustering is applied for determination
vegetation types. The diagnostic species groups for the associations and subassociations are cre-
ated by Cocktail method using the phi-coefficient with values above 0.3 within the JUICE soft-
ware. As a result class Fesiuco-Brometea is established with the alliances Festucion valesiacae,
Pimpinello-Thymion and Chrysopogoni-Danthonion, The originally described Botriochloetum
ischaemi Pop 1977 association is considered as typical on the subassociation level and a part of

our releves are referred to it. Following the rules we the
typicum. One new subassociation named Thymetosum pannonici of more xerophytic character, as
compared to typical one, and well by di ial species is It The geo-

graphical distribution of Agropyro-Thymetum zygoidi and Agrostideto-Chrysopogonetur: grylli
associations is extended to the territory of Bulgaria. Class Molinio-Arrhenatheretea is represent-
ed by Cynosurion alliance and Festuco-A iation is by its probably
most eastern area of distribution.
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INTRODUCTION

The potential natural vegetation in the largest part of North-Eastern Bulgaria
belongs to the mixed deciduous broad-leaved forests and only narrow belt at the
Romanian border belongs to the forest-steppes and grass-steppes (Bohn et al.,
2004). The historical relations with the Romanian and Moldavian steppes and for-
est-steppes have exerted a strong influence on the contemporary vegetation (Dihoru
& Donita, 1970; Pagcovischi & Donita, 1967). Having been inhabited for millennia,
nowadays this territory is occupied mostly by arable fields, forests, semi-natural
grasslands and synanthropic vegetation mainly on abandoned arable lands.

The vegetation in this part of the country has so far not been studied according
to the Braun-Bl t approach. A th h overview on the steppe-like vegetation




30

in Bulgaria was made by Jordanoff (1936). Some information on the plant commu-
nities, following dominance principles, is represented by Stoyanov et al. (1955) and
Ganchev et al. (1964).

Palinological data is available on the historical changes concerning the charac-
teristics of steppe vegetation and its distribution in the north-eastern part of the
region under review: From the beginning of the Hol grass cc ities were
represented in “open steppes” with a poorer floristic composition and a more limit-
ed presence of the Poaceae. Their development in time led to the formation of typ-
ical steppes with a rich composition of species and a higher presence of grasses. The
development of forest-steppe began about 8000 BP. Further on, the proportion of
typical steppes and the forest-steppe zone fluctuated in direct relation to the inten-
sity of anthropogenic influence: lumbering, ploughing up, etc. (Atanassova, 2005).

In the zone around the Danube, from the beginning of the Holocene, oak forests
dominated and grasses developed further, while the presence of steppe elements
was regarded as secondary (Lazarova, 1998; Lazarova & Bozilova, 2001).

‘We can conclude that the majority of grass communities in North-Eastern
Bulgaria are of secondary origin, the presence of steppe elements in them is sec-
ondary, and only in the north-easternmost part primary steppe communities can be
found, and these are marked by a strong anthropogenic influence.

This study aims to present the syntaxonomic diversity of the semi-natural grass-
lands in North-Eastern Bulgaria following the principles of the Ziirich-Montpellier
School.

Our work was conducted within the frame of the National Grassland Inventory
Project. Due to limited space we present here the results related to the classes
Festuco-Bi and Molinio-Arrh . The v ion within the class
Artemisictea vulgaris (Dauco-Melilotion, Comalvula -Agropyrion and Onopordion)
will be the subject of another article.

MATERIALS AND METHODS

The studied area is outlined on the Figure 1. The relief is predominantly plain or
hilly with mean altitude 250 - 350 m (Stefanov, 2002). The study area includes also
some parts of the northern Balkan Range foothills where the maximum altitude is
about 1000 m. According to the national climate data (Nikolova, 2002) the mean
annual temperatures are 10 - 13°C, which is equal to the values for the country. The
mean annual precipitation is 537 mm (Mateeva, 2002) which is less than the aver-
age for the plain and hilly regions of the country.

The zonal soil types are related to 3 main groups: Chernozems and Faeozems to
the north, and Luvisols at the Balkan Range foothills (Ninov, 2002). These soil
types are developed on different basic rocks, such as limestone, loess, mergels and
clays.

The relevés were collected during 2002-2004 following the floristic criteria
(Braun-Blanquet, 1964, Westhoff & van der Maarel, 1973). For the purposes of the
project, a simplified old Braun-Blanquet scale for abundance was used (“17-up to
1%; "2"—22—50%; “3” - above 50% of the total). The sample plot area for all releves
is 100 m?.
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FIGURE 1 - Map of the studied area.

The releves were stored in Turboveg database (H: 1 & Schami 2001).
They were exported into JUICE software (Tichy, 2002) for analysis. A polythetic
divisive clustering using TWINSPAN (Hill, 1979) was applied for determining the
major groups. Some outlier releves were deleted from subsequent analyses. For the
present study a total number of 172 relevés was used. The diagnostic species were
defined using the available literature sources (Horvat ef al., 1974; Oberdorfer, 1993;
Mucina, 1997; Sanda et al., 1998; Koji¢ et al., 1998; Chytry & Tichy, 2003 and
others mentioned below). The diagnostic species groups were created by the
Cocktail method (Bruelheide, 1995) using the phi-coefficient (Chytry et al., 2002).
The diagnostic role was recognized by fidelity above 30 (phi-coefficient 0.3). The
nomenclature of the syntaxa is in accordance with the Code of phytosociological
nomenclature (Weber ef al., 2000). The vascular plant taxonomy follows Andreev
et al. (1992), Delipavlov et al. (2003) and Petrov (1975) for the mosses. The phy-
togeographic affiliation of the species follows Dimitrov (2002).

RESULTS AND DISCUSSION

Festuco-Brometea has the most widespread distribution. This class comprises
communities that are closest to natural ones; their composition is dominated by nat-
ural species for the area, although, in a number of cases, human activity has led to
the presence of synanthropic species. It is represented in the region by 3 alliances:

Festucion valesiacae is covered by the largest number of relevés and should be
considered as the most broadly distributed alliance in the region. During the data
processing we tried to distinguish both Festucion valesiacae and Festucion rupico-
lae. However, the diagnostic species groups given by most mentioned literary
sources show a high extent of coincidence. We also obtained coinciding groups of
releves, corresponding to the diagnostic species groups for each alliance. Royer
(1991) points out F. valesiacae as synonym to F. rupicolae. We accepted the pres-
ence of F. valesiacae in the studied area following also Sanda et al. (1999) and
Rodwell et al. (2002).
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The described communities in Table 1 refer to the association Botriochloetum
ischaemi (Krist 1937) L. Pop 1977. According to Pop (1977), this association is
widespread in Romania and the communities of Botriochloa ischaemum occupy the
forest-steppe and steppe zones as secondary vegetation type, mostly as pastures. In
the adjacent territories in Bulgaria it preserves the same characteristics as described
by Pop. The pasture regime, which has been intense in the past, is nowadays dimin-
ished or missing. The association is developed mostly on base-rich terrains and only
on few occasions can be found on silicate bedrock. The communities contain many
nitrophilous species as a result of human influence. Everywhere it is managed as
pasture, but in varying degrees of intensity. We support the comments by Pop that
the variety of described syntaxa of Borriochloa ischaemum in the zones of forest-
steppes actually belong to one association with different subassociations, formed
locally within the area of occupancy. So far, the same association has been men-
tioned for Bulgaria by Tzonev (2002), who reports a new subassociation
Cichorietosum inthybi from the central part of North Bulgaria with differential
species Cichorium inthybus, Taraxacum serotinum, and Crepis setosa. However,
this subassociation seems strange when comparing the categorial constancy
columns (Tab. 1). Cichorium inthybus is with high constancy in the represented by
Pop (1977) synthetic table and in ours releves as well.

The association described by Pop is dominated by European and Euro-Asiatic
phytogeographical elements (75.6%). In North-Eastern Bulgaria, the representa-
tives of this group decline to 50.4%, while Ponto-Mediterranean elements' presence
has increased (43.7%).

Using the data from many literary sources, and comparing with other published
syntaxa of similar character, Pop (1977) describes this association as typical vege-
tation for large area. But neither he nor any other author has appointed the typical
subassociation. Part of Bulgarian communities show considerable degree of simi-
larity with the Romanian ones. In the North-Eastern Bulgaria they could be charac-
terised as xeromesophytic pasturelands which environmental conditions provide
sufficient forage resources. Being grazed for many years, they are much invaded by
nitrophylous plants and species persisting the trampling. This is why species like
Trifolium repens, Cynodon dactylon, Lolium perenne play a differential role for the
subassociation. The described communities in Bulgaria are characterised by meso-
phytic ecological conditions which is in accordance with the reported from
Romania. They most often develop on moderately moist soils, upon different rock
types. The communities are distributed all over the studied zone, between 40 and
450 m altitude, Most of them are used as pastures at present with relatively high
intensity.

Following the nomenclature rules, we suggest subassociation fypicum which
includes published by Pop (1977) groups and our releves (rel. 73 - 99, Tab. 1). As
lectotype for the association and for the subassociation fypicum we selected rel. 4,
Tab. 35 (Pop, 1968).

As a result of the analyses, one new subassociation appears. It is characterised
by well distinguished differential species group (Tab. 1) and also by the more pro-
nounced xerophytic character of the environment.

Botriochloetum ischaemi (Krist 1937) L. Pop 1977 thymetosum pannonici sub-
ass. nova (Typus: r.35 Tab.1)
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The differential for this subassociation are Teucrium polium L., Chrysopogon
gryllus (L.) Trin, Thymus pannonicus All., Thymus callieri Borbas ex Velen. ssp.
urumovii Velen., and Centaurea rhenana Boreau. This subassociation is widely dis-
tributed within the whole studied area. The communities are developed mostly on
limestone and few of them occupy loess or silicate rocks. The soils are Chernosems
and Facozems of medium depth but considerably dry. The communities are spread
between 30 and 430 m altitude. The pasture is on very low intensity as compared to
the typical subassociation. Depending on the former grazing intensity B. ischaemum
and C. gryllus share the dominance in the communities. B. ischaemum bears much
more trampling and indicates heavy exploitation in the past. The mean species num-
ber is 39 per releve.

The alliance Pimpinello-Thymion was described by Dichoru (Dichoru & Donita,
1970) and is known so far from Ukraine, Crimea and Romania. In classical locali-
ties in northern Dobrudscha it occupies limestone areas with shallow soils in dry,
rocky habitats. Bulgarian localities retain the ecological characteristics and floristic
composition as described by the author. Our analyses reveal the presence of the
association Agropyro-Thymetum zygoidi Dichoru 1970 (Tab. 2). The studied com-
munities are localised in the Dobrich district and only two are in the Razgrad dis-
trict (Fig. 1). Everywhere the association develops on limestone with very shallow
soils, where rock outcrops occupy up to 25% of the sample plot. The territories are
plain or slightly declined (1-5°), with diverse exposure. The biodiversity is consid-
erably high - an average of 58 species per releve. Comparing the floristic-geo-
graphical peculiarities of the species composition within the original described
association (Dichoru & Donita, 1970) and our relevés, it is evident that the com-
munities are formed by similar historical development and the more southern terri-
tories bear more Mediterranean elements (Tab. 3). The communities traditionally
have been used as pastures, but nowadays they are abandoned or grazed at very low
intensity. These communities are among the most ive for the semi-nat
ral grass]andc on the northern boundary of the forest-steppe zone in Bulgaria. The
m.h spccles dlverslly differentiates them from other, much broadly distributed
g s within the £ B . In this respect, Agropyro-Thymetum zygoi-
di association could be related to the syntaxa of high conservation value. The com-
mon floristic composition among the communitics described in Northern
Dobrudscha (Romania) and those in Bulgaria is a good reason to make a suggestion
for the probable primary origin of the Bulgarian communities. But having in mind
some differences, being a result of anthropogenic impact, such point of view we can
not take a firm stand.

Chrysopogoni-Danthonion is described by Koji¢ (1957, 1959) for Western
Serbia and it is characterized as a specific for the Balkans, being a transition
between mesophytic and xerophytic vegetation types. Its communities occupy sili-
cate terrains. The species composition includes high number of Balkan floristic ele-
ments and, at the same time, hosts many steppe plants. For Bulgaria, the alliance
has so far been reported by Meshinev et al. (2005) for the North-Western parts of
the country. During our study we found localities on the northern Balkan Range
foothills. The environmental peculiarities are similar to those pointed out by Koji¢
(1959). Being on the eastern boundary of its distribution, here the alliance is repre-
sented less typically in terms of diagnostic species group.
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The association Agrostideto-Chrysopogonetum grylli Koji¢ 1959 occupies alti-
tude between 220 and 600 m on the northern Balkan Range foothills. Its pro-
nounced mesophytic character is related with the Luvisols of medium depth and
moderate moisture, which are developed almost on silicate. The communities are
abandoned pastures or at some places under moderate grazing. In individual cases
mowing can be observed. The association takes the place of clear-cut Quercus
frainetto and Q. cerris forests. Ecologically the described communities manifest a
high degree of identity with those described by Koji¢ (1959). The floristic similar-
ity is also impressive and this is the reason to refer our releves to the same associ-
ation. Considering the subassociations described by Koji¢ (1.c.) our descriptions are
much related to subass. brizetosum medii (Tab. 6).

Cynosurion cristati Tx 1947 is represented in Bulgaria, like in Central Europe,
with a small number of character species, and bears signs of other alliances within
Molinio-Arrhenatheretea. In the studied region Cynosurion is localized on the
northern Balkan Range foothills. Following the statement of Zuidhoff e al. (1995)
for the high constancy of Cynosurus cristatus, Lolium perenne and Trifolium repens
as a mark for the affiliation to Cynosurion, we refer our relevés convectively to the
same alliance (Tab. 7). Horvat ez al. (1974) point out that on the Balkans
Cynosurion communities are not managed in a similar way as in Central Europe.
This results in some difference in their species composition, for example with less
presence of Lolium perenne. In the studied region the communities are not fertilized
and are under much reduced grazing. The major type of maintenance is mowing.

Festuco-Agrostidetum Horv. 1951 ation is represented in Targovishte and
Veliko Tarnovo districts (Fig.1; Tab.8). It occupies different exposures but a low
declination (5-10°), always on silicate. Soils are deep and moderately moist. Like
in other parts of the country, these communities are predominantly mowed and at
some places grazing takes part usually after the haymaking period. Five of the local-
ities have been arable lands in thé past, but were abandoned about a decade ago.
Some authors (Horvat et al., 1974; Koji¢ et al., 1998) refer the association to
Arrhenatherion, while others (Bogcau, 1970; Zuidhoff ez af., 1995; Sanda et al.,
1998) include this syntaxon into Cynosurion. We accept the latter decision as more
appropriate for the studied communities in Bulgaria.

Syntaxonomical synopsis

Festuco - Brometea Br.-Bl. et R. Tx. in Br.-Bl. 1949
Festucetalia valesiacae Br.-Bl. et R. Tx. 1943
Festucion valesiacae Klika 1931
Botriochloetum ischaemi (Krist 1937) L. Pop 1977
typicum subass. nova
thymetosum pannonici subass. nova
Pimpinello - Thymion zygoidi Dichoru 1970
Agropyro - Thymetum zygoidi Dichoru 1970
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Chrysopogono - Danthonion calycinae Koji¢ 1957
Agrostideto - Chrysopogonetum grylli Kojié¢ 1959
brizetosum medii Koji¢ 1959
Molinio - Arrhenatheretea R. Tx. 1937
Arrhenatheretalia R. Tx. 1931
Cynosurion cristati R. Tx. 1947

Festuco - Agrostidetum Horvat 1951

ACKNOWLEDGEMENTS

This study was funded by PINMATRA 2001/020. We would Tike to thank our colleagues Nikolay
Velev and Kiril Vassilev who attended some of the field trips. We thank Dr. A. Ganeva for helping us
with the determination of mosses.

REFERENCES

ANDREEV N., ANCHEV M., KOZHUHAROV S., MARKOVA M., PEEV. D., & PETROVA A., 1992 - Field guide
to the vascular plants in Bulgaria. Naouka i Izkoustvo, Sofia. (in Bulgarian)

ATANASSOVA 1., 2005 - Palaevecological setting of the western Black Sea area during the last 15000
years. The Holocene 15, 4 : 576-584.

BoHN U., HoLuB G., HETTWER CH., NEUHAUZLOVA Z., RAUSS TH., SCHLUTER H., & WEBER H., 2004 -
Karte der Natiirli aetation Europas. fiir Bonn.

BRAUN-BLANQUET J., 1964 - Pflanzensoziologie. Grundziige der Vegetationskunde. Springer, Wien &
New York.

BRUELHEIDE H., 1995 - Die Griinlandgesellschaften des Harzes und Standorisbedingungen mit einem
Beitrag zum Gliederungspringsprinzip auf der Basis von statistisch ermittelten Artengruppen.
Diss. Bot. 244 : 1-338.

CHYTRY M. & TICHY L., 2003 - Diagnostic, constant and dominant species of vegetation clusses and
alliances of the Czech Republic: a statistical revision. - Biologia 108 : 231pp.

CHYTRY M., TicHY L., HoLT J. & BOTTA-DUKAT Z., 2002 - Determination of diagnostic species with
statistical fidelity measures. - J. Veg. Sci. 13 : 79-90.

DELiPAVLOV D., CHESHMEDIEV L., Porova M., TERzZYIsKI D. & KovackEv 1., 2003 - Handbook of
Bulgarian plants. Acad. Izdat. Agrar. Univ., Plovdiv. (in Bulgarian)

DicHORU GH. & DoNITA N, 1970 - Flora §i vegetatia Podisului Babadag. Editura Academiei Rep. Soc.
Romania. Bucuresti. (in Romanian)

DimiTROV D, (ed.) 2002 - Conspectus of the Bulgarian vascular flora. Distribution maps and floristic
elements. BSBCP, Sofia.

GANCHEV 1., BONDEV L. & GANCHEV S., (eds.) 1964 - Vegetation of meadows and pastures in Bulgaria.
BAS, Sofia (in Bulgarian)

HENNEKENS S. & SCHAMINEE J., 2001 - TURBOVEG, a comprehensive daia base management system for
vegetation data. - J.Veg.Sci. 12 : 589-591.




36

Hitt. M., 1979 - TWINSPANN - a FORTRAN program for arranging multivariate data in an ordered two-
way table by classification of individuals and attributes. Section of Ecology and Systematics.
Comell University, Ithaca.

HORVAT 1., GLAVAC V. & ELLENBERG H.. 1974 - Vegetation Siidosteuropas. G. Fisher Verlag, Sttutgart.

JoRDANOFF D, 1936 - Uber die verbreitung der Steppenvegetation in Bulgarien. Sbomik na
Balgarskata Academia na Naukite, XXXH : 1-105. (in Bulgarian)

Koui¢ M., Popovi¢ R, & KARADZIC B., 1998 - Sintaxonomski pregled vegetacije Srbije . Beograd. (in
Serbian)

Kon¢ M., 1957 - Chrysopogono-Danthonion calycinae - nova sveza is reda Festucetalia valesiacae
Br.-Bl. et Tx. Zbomik radova poljopr. fak. Beograd. V, 2 : 51-55. (in Serbian)

Koné M., 1959 - Zaswpljenost, uloga i znacaj dipovine (Chrysoogon gryllus Trin.) u livadskim fito-
cenozama Zapadne Srbije. Archiva za poljopr. nauke, X11, 37 : 3-43, (in Serbian)

LAZAROVA M., 1998 - A comparison of Holocene vegetation in the region of lake Srebarna and Garvan
mire (northeast Bulgaria) with other regions. Phytologia Balcanica 4/1-2 : 55-64.

LAzAROVA M., BoziLova E., 2001 - Studies on the Holocene history of vegetation in the region of lake
Srebarna (northeast Bulgaria). Veget. Hist. Archaeobot. 10 : 78-95.

MATEEVA Z., 2002 - Precipitation and snow cover. In: KoPraLEv, K. (ed.) Geography of Bulgaria,
Geographical Institute, BAS, Sofia : 152-154. (in Bulgarian)

MESHINEV T., APOSTOLOVA 1., GEORGIEV V. DIMITROV V., PETROVA A. & VEEN P., 2005 - Grasslands of
Bulgaria. Final Report of the National Grassland Inventory Project. Dragon 2003 Ltd. Publishers,
Sofia.

MUCINA L., 1997 - Classes in European vegetation. Folia Geobot. Phytotax. 32 : 117-172.

NIKoLOVA M., 2002 - Air and soil temperature. In: KopraLev, K. (ed.) Geography of Bulgaria,
Geographical Institute, BAS, Sofia : p. 146. (in Bulgarian)

NiNov N., 2002 - Soils. IN: KoPRALEV 1. (ed.) Geography of Bulgaria, Geographical Institute, BAS,
Sofia : 277-303. (in Bulgarian)

OBERDORFER E., 1993 - Siiddeutsche Pflanzengesellschaften. Teil IT and Teil IIL. Gustav Fischer Verlag,

PASOVISCHI S. & DONITA N., 1967 - Vegetaia lemnoasi din silvostepa Romanei. Editura Academiei
Rep. Soc. Romania. (in Romanian)

PETROV S., 1975 - Bryophyta Bulgarica Clavis Diagnosa. Academia Sci. Bulg. Sofia. (in Bulgarian)

Por L, 1968 - Flora i vegetagia Cimpiei Crugurilor. Edit. Acad. Rep. Soc. Romania. (in Romanian)

Pop L, 1977 - Studiu comparative asupra pajistilor de Botriochloa ischaemum din Romania.
Contributi Botanice, Cluj-Napoca : 111-120. (in Romanian)

RODWELL J., SCHAMINEE J., MUCINA L., PIGNATTI S., DRING J., & Moss D., 2002 - The diversity of
European vegetation. An overview of phytosociological alliances and their relationships to EUNIs
habitats. Wagenigen.

RoYER ., 1991 - Sintése eurosiberiénne, phytogéographique de la clusse des Festuco-Brometea.
Dissertaciones botanicae 178 : 53-56.

Sanpa V., Popescu A. & Bareag N., 1998 - Cenotaxonomia §i caracterizarea gruparilor vegetale din
Romania . Studii si comunicari 1997, 14, Bacau : 366pp. (in Romanian).

SANDA V., POPESCU A. & ARCU§ M., 1999 - Revisia critica a comunitatilor de plante din Romania.
Editura “Tilia Press International” (TPI), Constanta. (in Romanian)

SteFaNoV P, 2002 - Morphographic features. The Moesian hilly plateau-like plain. In: KoPRALEV, 1.
(ed.) Geography of Bulgaria, Geographical Institute, BAS, Sofia : 30-31. (in Bulgarian)

Steranov N., KJTANOV B. & VELCHEV V., 1955 - Botanische Studien in der S.-Dobrudscha. In: Sbomik

poiasi v D BAS, Sofia : 59-125. (in Bulgarian)

Tlcuv L., 2002 - JUICE software for vegetation classification. J.Veg.Sci. 13 : 451-453.




37

‘TzONEV R., 2002 - Flora i rastitelnost v Sredna Dunavska ravnina mejdu rekite Vit i Studena. PhD
Thesis. Sofia. (in Bulgarian)

‘WEBER H., MORAVEC J. & THEURILLAT J.-P., 2000 - i Code of
Nomenclature. 37 Ed. - 1. Veg. Sci. 115: 739-768.

'WESTHOFF V. & VAN DER MAAREL E., 1973 - The Braun-Blanquet approach. In: WITTAKER, R. (ed.),
Classification of plant communities. ep. 287-399. Junk, The Hague.

ZUIDHOFF A. RODWELL J. & SCRAMINEE ., 1995 - The Cynosurion cristati Tx. 1947 of Central,
Southern and Western Europe: a tentative overview, based on the analysis of individual relevés.
Ann. Bot., (Roma) LIII : 25-47.




38

TABLE 1 - Botriochloetum ischaemi (Krist 1934) I. Pop 1977.
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Achillea clypeolaia
Other species
Pluntago lanceolata
Cichorium intsbus
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Consolida regalis

Myosots arvensis
Sambu cusebulus
Filago wilgaris
Mafva sylvestris
Melifors of icinalis

Paliurus spina-christ
Galtum aparine.

Teucrium montanam
Verbascun sunthophosniceum

Genista sessilfolla
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Cotinus cuggveria
Carex avalis

Leontodon cichoraceus
Scubiosa cotumbaria
Hieraciun hoppeanum

Perorkagia. velutina
Tueniatherum caput -medusae.
Ceracium dubium

Bidens iparia

Carpims orientals

Alyssum niyssoides
3 1; Melilorus aiba 431

mexcrispus 8. 1; Phleum protense T1: ; Agrosts copilass 1615
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Buphorli acyporissas 89 2; Hellcborss adorus %6 Sanguisorb offinalis 91 ; Ssymbrium affcinale 93: 1. 95: 1; Trillam achrolewcon 792, 83: 1.

Verbascum  austiscum 321, Achilie cosrcale

el ricannica 883 Londum macularan 84 1: Leonurss cardiocn &
. Aeromon crisatin 63:1.

Reler & lo afity and date
1. Vetiko Turmove Disti

'$7°E25°30'53", 19.08.2002; 2. Silistn Dists, Nd3

60720 O4; 4. Dcbrich Distz, N63 *39°39° E28

70720 03 5

"E26°5012%, 1072004, 3. Dobrick Distr, N3 *42'22" €27

s Sl Dl N4 UTON" 265487257, 13072008, 9, Sikers Dist, Staro

amen isr, K amen ak L Kalarovo vilhge, 2067

lage. 2.
vilage, 1506, 3002,

. 13, Showmen Dist, Kameriak
E26°3673°, 26,06 2004

s 21, siliss

sele L RIZ 12, Targovichte Diste., NAS 054" 26720

Shounen Dist., N3 “26:25° ET°09'S4% 23,0720 02; 17, §

. N 24 20" E2TS08°27°, 2307200 21, 5

Dist., Sreberes village, 19.05.2004
Villge, 18052 004 27, Shownen Dist,, Kabiuk local
0062 002 31, Ravgrad Disie, M

ST, 15072004, 42. Dobrieh Diswr, Tervel town., 160720 14; 43, Rousse Diew.

", 15.07.2006 8. Dobrich Disuw, N41"32/06" E28°26°10", 907.2 00%; B4

26751247, 28062 sta Disir. Stovo village, 3006.2007; 88, Veliko Taroevo Dis

20082 003 90. Veliko Tarnovo Distr, 343717

£26751'567, 12.072004 %4, Veliko Tarnovo Dis, lancha

27°001247,1.0720 04, 98, Reagrad Dicte, N3 45°W4
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TABLE 2 - Agropyro-Thymetum zygoidi Dichoru 1970,

Relevé No

Curtancy

123450 730123456 789012345678

[Dichoru
1970)

. dingnasti species

1112122, 2221, 12222100 112.1

Agropyron brandzae
Koeria brevis
Sature facoerulea
Pimpinello -Thymion
Ajuga chamaepyic
Sideriss moniana
Scotymus hispanicus
Parorkagla velutina

Tragopogon oriemalis

Achilles eptophyila
Paconia. tenifolia
Bupleurum apicuiatum
Iris puita

Haplophytium  thesioides
Echinops bunaricus
durines ledebourii
Kosleria. penzestt
Festuco -Bromesex
Avemtsia ausiriaco
Erymgium campsire

22.2212..1221.112222...22....1
. 10 -

BN

1.12.21.12111121221. 111211,
12122100121
11..1.11..1. 1002102 112,222
EO O P P EEETESERTaeTTY
1121122110001
FICTTLICEC I ST
IR TICETE T

2.1.1221. 13111122222, 22232,
21111222, 111221 222221222..
1L.20. 2001021110101

Teucrium chamaedrys

Sanguisorba - minor
Stipa fessingiana
Aciiea clypeolate
At sphaerocephatin

Chrysepugon grollus
ther species

1112212212112 1122
1
2121222212,
-.112222:7112.21 e
2. 111211, 201222010 2212
111110000022, 0002., .02
2..2.211.2. 20211, . 221 .11
1212003111 sl

Marrubun peregrinim
Erysimum repandum

121° 1121121122122, 2
2111, 2111210112202

22122111122:22212221

Centaurea diffise
eranthemum aniam
Migelle arvensis

Cynodon dactvion

Bl repens
Cichortum inpbus
Potenila incimat
Achilea voarcrata
Medicago minima
Melica trunseibarica

11.12.21. .11 212010021 112

1.1311,112,18
21..2..2.12,2212. 1222222.22.
1..11..1112, 111, 122000000

112

1
1
r
x
v o
v
v
v
v
v
v
v
w| o
v
v
v
w
| x
x| v
i34




Scandis pecten veneris
Dinthus pattons
Verbascian floccorum
Pus hutbesa

Reseda ltea

Carduss thoermeri
Acinos arvensis

Eppmus hispidus

Dectyls glomerara
Hypericum elegans
Achitiea miliefo
Al stamineam

Anthemis tinctoria
Astragalus hamosus

romus ectorien
Comsnis Wispaica
ovolvdas arvensic
Cratasgus manogyns
Cuscuts planiftors
Digitais fanai
Eehiun vidgan
Fatearia vuigans
Fumana procunbens
Lolis pes
Hedicags lapulina
Muscard botryoides
Sivia vertictitata
Taeniatherum capt-medusoe:
[ p—
Veromea ongijoia

Oraya grandifiora
Saia utans
Gonlelimon besseranm
Allium flavam

Aegilop cyindrica
Aegitops wiuncial

Artemisia o

Dignthus armeria
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xath oph oericoun
Verbena aficinal
Xeranthermus eyiindraceum
Crepis focida

Vulpta myris

Marrabizm wlgre
Myosotis arvensis

ot sevesoris

Linaria vuigaris

Thymas lomgicuuls
Euphorbia myrsinites
Asvagalus haarbachii

Species in less than 2 relevés

canescens & 1: Broch,
; Coe meraa e St Plantagineun
verna 9: 1 Euphorbia. barreiert 9: 1 Flago waigaris 2 1: Fragaria vindis 9:
i swaseolens 16: 1 Hierscium hopreamem 3 1 Hordeun s 11 1;
s Locaco pesenh I8 1 Latpr. prevss I3 1 oy i 15

e sk - 1; Plsiage meds 31} Kemuwcuns et Rumer erispus 13:
dum i wwigare 3:1;

2 Lagia mnima 18:
seiie. 25 Ko ootares 25
Patlrs burws 241, Bgron ace 20 |: Vohuwm siondetpren 11 I: Ekopn_ microcaphalbe 3 1; Chowopoten slbem 20 1
L wberosus 20:1; Allim ampeloprasum  28: 1; Medioago orbicular w20 13 Cymosurus cristotss 22 % Curdaria draba. 20 1, Sedum
acre 20:1; Papuver rhoeas 20. 1

20: 1: Siene _nociifiora
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Relevis” localicy and date:
1. Dabrich Distiel, N3 41 43" 12821017, 74
NGS RIS BRSNS, 16062 U2 4, Dobnch o

N43“IS20° E¥°3237, (2082 004 3. Razgrad Dix.

12003, 8 Dobeih Dise, N3 3931 Elf 208
Bejanova v illage. 747.2 003, 7, Dobrich Diss §722'17", 6.07.2 03; 3, Dobrich Distr, V akliny
silege, 70720 03 2 Razgrad Disi, Kumenar village, 16062 002 s Diso, Bojararo wilage, 14082004, 1. Dovsish Dis
'3y L28930%41% 80720 03; 12 Dobrich Disie, Tulenovo village. 14.082008, 13, Dobrich Distr, Na3*4135" E28 202",
Ton0 a0 14 Dabrich Die. W o Dira ko i, 1072004, 15 Bobrieh Dt NaS 2001 E2§ 31 14,0730 0% 16, Dobrich
Dist. N43 112107 F28°19'237, 6.07.20 03; 17. Dobrich Distict, Tuleniovo Hillage, 22.07.603; 18, Dobneh Distr. Na3 “19°30° E28°1743°,
v, S hubla Lown . 8.07.20 03: 20. Dobrich Diste, N42 "36°59" E28 °29°07, 4072 003; 21. Dobrich Disr. B ojanovo
Cilage. 16,082 D05 22, Dalich B, Gonun o1l se. §.07 2005 18- Dobrich Div. \d3 426 5+ B3R+ 24", 22073 008, 34. Dopnch
Distr.. Sveti Nikols - Russalks, 220720 03; 25. Dobrich Disw, N43°3502% EE°06'SS", 207.2 00% 26. Dobrich Diste, Nd3 329"
E28°LR 16", 60720 03; 27. Dobrich Disic, N43 °25'03 " E28 °13'58°, 21,07, 2003, " B28 <2601 5.07.20

8. Dobrich Diste. N&3 *36

TABLE 3 - Floristic elements in Agropyro-Thymetum zygoidi Dichoru 1970.

Floristic-geographical element | Bulgaria | Dichoru (1970)
Euro — Asiatic 26% | 38%
Pontic, Mediterranean and
sub-Mediterranean 47% 38%
Balkanic and Ponto-Balkanic 13% 19%
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‘TABLE 4 - Agrostideto-Chrysopogonetum grylli Koji¢ 1959.

l: TITIT
23456783012345€

Releve No Constancy
Kejie
5551
Ass. diagoostc_species
Chrysopogon grsilis W ov
Agrusis capillaris Wl ov
Filipenduta vigaris w| v
veram w| o
Ceniaurtum erytiraea o
Prusella iaciniuta u| oo
bria media ' 1
- Damthumion
Trifoliom ochrolencon u
Leontodon hispidus Wl oa
Brachypodiam pinnasm ' .
Moenchia maniica 1| w
Euphrasia rosthavians '
Bestuco - Brometea
Festca valesiaca v| v
Erymeium campesive v v
Bovicchlos ischaemn: u
Asperia cymanchica m|
Hieracium hoppeamum w| o
rba minor o
Euphorbia exparissias nfow
Korleria T :
Carex caryophi m| m
Ghondtitl juncea 0
Cleistogenes scratina u
ria X 1. 1
Teusrium chamacs Roiiiizz i, v
Doryeniun herbac eum hoaz.z.22, w1
Other species
Lots comiculatur hzi2niii. iz, v v
Pianiago. lanceoisia Lrusae v v
Cratacgus moncgyna v
Putentilsargentea v | om
Anthosant humooratun W v
Teifoliu repens v
Thymus pulegiordes wl o u
Conosuraseristans W om
Onomis anvensis Wt
Hopmenpefrsam v o1
w
Wl
Ak migotion m, v
Leontodon cicharaceus m
Potenila. negiecta m
. m| o
Trifoliam arvense m
Cartina igaris m
Achilleacridhmiflia m
Comovurus echirans T
Treftin “,
Agrimoniz expatoria n
Bromus malt mo| o
Festuea rubra [
Lotvum pereane [
San guisorba. oficinalis i
Irifoim, u i
Gduniitesserotina u
Hieracium pioseitc I
Thymus giabrescers u
s aygioides I
Cardins acanthokdes u
ou compressa [
thus perennis n
Digiats lanata n
Sherardia arvens: [
Contawrea rhenane u
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@ [
Srobinsa sriifoiia n
aucus carota u
Stachys germancs I
Logfia arvensis u
Kerantherum ury n
Crepis setusa u
Hieracium pracainun . u '
bauchini
Trifoium sirictum n
iu n
Comatvaizs arvensis wlom
Vlpia myurus u u
Medicago upuing n .
no|om
1 v
1 3
'
'
|
Vo
' n
'
1
1
1
T
1
1
1 1
1
1
. 1
Medicage mirima el 1
Speciex in less than 3 relev is:
Camparla rapusculoides  10: 1; Elymus repoms 1 2, 16: 1, Leoniodun autumnalis §: 1,141, Linum catharicum 11: |: Dacolts glomerata
8 1, 16; 1 Mentha arvensi s 16: 15 Forenilla reptans 13: ), 16: 1; Fesnuca pratensis 15: 1; Holews tanatus & 1, 13 1; Galium loveense 14:1
aricarc rato o 15 1 Bromus commuares 16: 2 Sa
sbvaticum 8 1, 15: % Anchemis tnctori
e 31 [ wrichaphylla & 15 Carontlia. varia
Dol ssbrum 1 Brackubecun o 33 Cntun wigie 4 |, 163 15 Hordun bulborun 16 s ¥io layrotdes ;1
S vl 16 1 Oiata oopes 61 Colanagronte il 1T ;Lo gnil 10 s Setria v : 1: Sambuss s
13011615 Origanum wlgare 10,1, 13:1; Trifoliom hpbrictom 8 1 Lathyracs nissolia 0:1: Poa buibose 11,4 1; Verbaseum phoericeum

0. 1+ Plontago meda 5 . 3 15 Gantowea difise 15, 1 16: 1; Cardocn mtans 12 14 1 oo erispus 43 1, 8 2 Centaurea
indurata 13: 1; Copsella ursa-pastorss S: |; Orlayasgrandifiora 10:2; Nonea pulla 10: 1; Viewa dumetoram 102 1; Hordewn murinsm 12 1;

Logha minma 7 1: Loum wigiman 10: 1 Fiola tncolor &: 1; Tragopogon pratensis 1: I Scleranthus meglecws 11 1: Soiidage canadensis
15 1l e, 1201 Ut EoWSIoL 18 Vool ikl 193 R vt L0013 Ol dancalas 1, Moo
memmlariun 1: 1 Perorhagia seluing 12: 2. 16: \; Scabiosa ochroleuca 9: 1. \1: 1: Cynodon dacthon 6: 1, 1

11,5 1; Patrorhagia. prolifera 3: 1, 10: 1; Helicborus odorue % 1.9: 1; Tacniatherim capus modusze 2 1.

15 e, hriamnica 10 15 Averia. compressi V5. 1 Rubus somguineus 10 1; Anagaliv arvensis 10:1,

Corsium _pamsonieun 9 L 11:1 opogon dubiss 10: |, Centawes hibersieiné 15: 1; Ceratodon

L % Convalsslus comabrica 10: 1 Gromus tectoram 10: |; Bellis perenwis & 1: Sabia nemoresa L 1 Uypmem cupréssiforme 3

it S, 1 1Pt M 1y s Aty B¢ I bt 10 Pl g
rutls b 1 I Qctionlon, smbclies & o Bhodisicoms | iPieshllt oot b 1; R i
Thymus longicaus 1: 1 Bupleurum affine % 1 Ervdsn cicwiaviurs % 1, Galium temuiosimam, 7 1 Trifolium birtim 16 15 7‘njlvlvma]uls
12

Loeality anddste of relevés.

L Targovishie District, N43 20530 E26°26'55", 17.06.2003; 2. Targovish te Diste, Vereatsi village. 16,0620 03; 3. Targovish te Diser,
N43 D44 £26°2452, 16.06.2 003; 4. Targovish te Dist, N43 7Da36" E26°2050°, 15,062 003; 5. Targowish te Distr., Dolno Kozarevo
Village. 17.06, 2003 : 6. Targavish t Dixie., 43 037" E26°2538", 16.06.2003, 7. Targovish te Dixir., Veseletz area. 160620 03; 3. Veliko
Tatnovo Distr, N42°58722% E26°00'55". 1668.2 002; 9. Veliko Tarnovo Distr, Rusalya village, 19.082002 ; 10, Shoumen Distr.. N43 “03'59°
E26°5K11%, 1306 2003 (1, Vebko Tamovo Disir, N43°0§12* E2§°3034", 10.08200% 12, Targovishte Disw. Velichks villge
0902 D15 i T O M 25T EX LS S8R T, T b DI N U 1 2T, VA 2015
Targovishte Dist E26°1039", 8,08.20 03; 16, Targovishte Distr, Kapishte vil ge, 08082003
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TABLE 5 - Festuco-Agrostidetum Horv. 1951.

eteve e I T111111112225722222 Const
Ass. alagnostic species
Anthosaathum  odorarem |-1.-2122221..121112. . 222112 w
capillans 2321232223221 .1 : n
Fesnea rabra - I 4 . 1
....1222.1. 111111211111 112 w
fri.aniaaznaaz.az w
22221.12:.21222 m
TERATO . ‘ "
prz1mz:22.1011 v
b1:.2.2:1112 2 v
Pruuzini.ingiiagii v
h..2222.1.122221222.1. 12, W
1. 22z, w
p...12211..2.11. w
m
u
m
u
u
u
n
u
n
n
0
n
n
Bumes crigpus BEECISILEELILLISELEIEETIEIeY v
111111.5000100021 120 i
Porentlla. argeme w
o v
Agrimonia cxpatoria ™
corotn w
Comolutus arvensis v
Elymas repens m
Thymus puiegioides m
m n
Galium lovwense m
Trifliam nigrescens n
Mairic m
Vieia varia m
« coesiuy m
commatus m
Rosa conina 4 1 w
Trifoliam arvense SO TONTY m
Cymasuras echinates .222 "
Trifoliem aureum EeITe m
i mollis 2.2 m
Hicracium pracsinum . 2110 m
bauchinii
Echium wuigare EE BTN m
- L21.2....122..1.2 m
Dipsacus factnictus Sy w
Verbena officinalis L m
Leotodn hispides 1 u
Femea velesiaca n
Teuerium chamaedrys u
Filipenduic vuigaris u
rcniam. n
Cirsium arvense u
i verticilat: n
Stlene vulgaris n
Aster ameltus "
Keranthemus: clindraceum n
Lathsrus s n

Brachpadion stvaticun




Species in less han 2 relevis
19

Lathyras aberes USTTRC T

Vo satrinifolia

o
£

Contonam eryhraea
Stachys germanica

Etymas hispldus

Leontadon ichoracews  16:1,29.1:
P Spulmn
16:1,28

1
1
1
1
1
i
1
1
1
X
1
1
1
'
1
'
'
1
T

reme gl 1 ey piden it 11y il n, | T35 Bk ke
151 Sguske w1 1: Oaogesessrothe 161 Fraguie viids 141 Rercehs biboms
B

Pou compresa 162 1. 28: 1. Scleranthus perennis
Th Becrmiter % L7 Colemrt s
201

101,14 1: Sambucas a7
Oipmmgee £1001: Luneckiomcins B |1 | Ve arwpema 19:026:1; Mo
: 31,

1: Homungia peraea 27:1.29-1: Altium i

161 #2202

51

101,

2 1;

2152
e

201,291, Jumcus conglomerati 1:1,3:1; Pow bulbosa 28:2,28: i Verbascum phoenic ewn 151,14 ;. Mentha pulegium 1:1,7 1,

Camparals glomerata

28 1; Bromus serilix 11 1: Gemista seilifolia 24: 1;

Verboscum xanthophoenicenn  20: 1; Carex somentons

0
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% s dbpscna, el

floczusum 18 \; Filpendula unaria | Plani ago media 19: 1; Juncus
q]umx 21, Plgnlackn ki 002 L kel i i P'3 Pt Papaver. rhocas 28
i Lepidium campest

Carex hordeisichos 1 V; Urtica disica \T: 1: Berterca incana 23: 1 m., e 35,1 Rt ampicolic 14 2 Tt wigare
15: 6 1 Geranium

sanguineun 17: 1, Verbascum

crispus
commtuionm 1 Limim b 27 1. Lymachia vugars 3 1 Arcum g 19, 1. Corex avali 8. 1. Gefis w15 1 e
mdia 35 1 Rorgpa pcnacn 2 1; Crae s panigs v 5 |} Corex ot 19 1; Rumer acomie I I} Conrea

upvella hursa-pastoris 23 1. Malus sbvestris  Ormith warbon enee 2 1; Pobxa major 27 1, Orlaa. g adirs .
Artemisiaaiba 19: 15 Allium samincum 25.1; ua..w.... cristanm 29: 1. Nonea pulla 29

Loc alty and d ate of refevés

Velio Tanovo Disas, M2 334" E33“5521° 16082 003 2. Veliko Tanovo Disr, Ne2“S3'18° E2 346347608, 200, 3. Veiko
Tarnovo Distr, NA2 "S$'49" E25 *5822%. 1808, 2002, 4. Targov ishte Disir, N4O 049" E26 1130
NE2755737° £25 45157, 6082 0O3; 6, Veliko Tarnovo Dist. Blaskovezi ST 0 Vel Tt Disi NS
E25°4836%, 70520 U3; 8. Targovinhie Disic., N43 “0128" E26°1 1'16", 808, 2003; 9. Targov ishic Distr, N43 *01'36" 26 713107, 9082 003,
10. Veliko Tarnovo Distr, Shilkovizi village, 6082003; 11. Veliko l'nnmvnblm N42 #55U7 £25°4347, 6,08, 2003; 12. Velikw Tarnovo
Distr. N42 °ST11° E25°50'43%, 7.8, 2003; 13. Velico Ternove Distr. Blaskos 14. Veliko Tarrovo Dist. Na2°S706"
E25°51'137, 7.0620 03: 18. Targovishte Distr, Gorsko selo. Targov ishte Distr, N43°0615" E26°2745%, 17.06.2003:
17. Targovishte Distr, N43 0825 E26<1026", 13.06.2 003; 1 “os 4062003 1. Tugerishe
Dis N3 "0814° E26°1407- 13,062015: 0. Trgo e Do, M43 Tacgovishie Dist wx 06103
E26°24057, 15062 003; 22. Targov ishte 6" E26 3. Ticgoehie ik, NS o630 oo
662 03 34. Twgorihi Dox, m'nA'ﬂ’ms-zms' 14.06.20 03 25. Targow ishte Distr, N&3 *0634 E26 °15100", 14082 e

- N43 %0679 E262638", 12.06.2 003, 28, Targovishte Diste,

15.06.2003;

15,08 2002; 5. Veliko Tarnovo Dist.

13062 0
Wor Omuag, Pt Targovishte Diste. i saist e






