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A great many studies by Bulgarian botanists were published during the last decade. A brief sur-
vey of their subjects and main results is provided, together with a full bibliography. Apart from
providing new data on chromosome numbers and karyograms relating to Bulgarian plant
material, many of these studies uncover basic mechanisms and patterns of chromosomal evo-
lution in the investigated groups. Polyploidy, dysploidy and aneuploidy are a frequent corol-
lary of evolutionary processes in various species and species groups of the Bulgarian flora.

The beginning of the karyological investigations in Bulgaria is marked by the year
1933 when Hristov & Popov’s work on the karyology of the genus Hieracium was pub-
lished. These authors, however, used non-Bulgarian material for their investigation.

For the first time Gencev (1937), investigating the chromosomes of Dianthus species,
studied materials of Bulgarian origin. If we accept this later date as the real start of Bul-
garian karyology, we should then accept 1964 as the beginning of the intensive and
systematic phase of such investigations, when the laboratory of cytotaxonomy in the
Institute of Botany of the Bulgarian Academy of Sciences was founded. Even now it
remains the basic Bulgarian research centre for the karyological investigation of the
country’s wild flora, but not any more the only one. Karyological studies are also per-
formed at the Department of Botany of the University of Agriculture in Plovdiv and at
the Department of Botany of the Biological Faculty of Sofia University. All three units
are working mainly in this field.

Since the beginning of karyological studies, about 1700 species of Bulgarian higher
plants have been investigated, out of a total of 3560 species known from the country. It
should be noted that karyological studies so far concentrate almost exclusively on vascu-
lar plants and mainly on herbaceous species, trees being investigated only to a small
extent.

During the last decade the chromosomes of Bulgarian populations of about 780 spe-
cies of 42 families (mainly Asteraceae, Brassicaceae, Cyperaceae, Fabaceae, Poaceae,
Lamiaceae, Ranunculaceae, and Scrophulariaceae) have been counted. Many of the
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reported numbers are first counts on Bulgarian material, others are first counts for the
taxon as a whole. The karyotypes of taxa have been described and analysed.

The data and results are included in c. 100 papers published during this period, all
from Bulgarian authors. The foreign contribution has been almost negligible: Nijs
(1983) reported chromosome numbers for 38 Bulgarian populations of the Rumex aceto-
sella complex (2n = 28, 32, 36, 40, 42); Greilhuber & Speta (1985), for Scilla bulgarica
Speta (2n = 18) and Scilla drunensis (Speta) Speta (2n = 36); Teppner (1991) for 3 popu-
lations of Onosma visianii Clementi (2n = 18). One should add the contribution of for-
eign botanists working in collaboration with Bulgarian colleagues: Stepankova (Stoeva
& Stepankova 1990) and Kovanda (Kovanda & Ancev 1989) from the Czech Republic,
Sopova and Sekovski (Sopova & al. 1992) from the F.Y.R. Makedonija, and Hart (Hart
& Ce¥medZiev 1985) from the Netherlands.

Apart from concrete data, the past decade is also characterized by general results, e.g.
the uncovering of basic mechanisms and regular patterns of karyotype evolution in the
investigated groups. Karyological data have been successfully used in solving many
taxonomic problems. It is not possible to mention all such studies in the following sur-
vey, but I will try to present the most important ones, which by their results, analysis and
conclusions have helped elucidate or solve various taxonomic problems.

In a series of papers, Kuzmanov (1985), Kuzmanov & Georgieva (1983, 1987, 1990),
Kuzmanov & al. (1983, 1986, 1988, 1989, 1990, 1991, 1993a, 1993b), and Peneva & al.
(1988), reported new or summarized previous data for a considerable part of the Astera-
ceae. In agreement literature data, the question of the primary basic chromosome num-
ber in this family was discussed (Kuzmanov & Jurukova-Grincarova 1983). The basic
chromosome number x = 10 is met only in Scolymus species (Scolyminae), which are
considered by many authors to be the most primitive. The number x = 10 is supposed to
derive through increasing disploidy from x = 9. The number x = 9 was found in two
subtribes, Cichoriinae and Crepidinae, where the assumption by Stebbins & al. (1953,
see Kuzmanov & Jurukova-Grinéarova 1983), that the more primitive genera and spe-
cies have higher and the evolutionarily specialized species lower basic chromosome
numbers, was confirmed. Decreasing disploidy reaches x = 3 in some species of Hypo-
chaeris and Crepis. The lowest diploid chromosome number determined on a Bulgarian
population pertains to Hypochaeris cretensis (L.) Bory & Chaub., with 2n = 6
(Kuzmanov & al. 1993a).

In Bulgarian species of Leucanthemum, Kuzmanov & al (1988) found three ploidy
levels: 2x (L. praecox (Horvati¢) Horvatic), 4x (L. vulgare Lam.) and 6x (L. pallens
(Gay) DC.). They noted that variation in the group seems smaller in S.E. Europe and
Bulgaria in comparison with Central Europe. The diploid species are evidently most
widespread, the hexaploid ones most restricted in distribution. Several cases of aneu-
ploidy were observed.

In the Cichorioideae and Asteroideae, Kuzmanov & al. (1993a, 1993b) published a
first count for Chondrilla urumovii Deg. (2n = 10), a sexual diploid and one of the rare
diploid species in the genus. Its distribution in Bulgaria confirms the importance of the
Rhodopes and Slavjanka Mts as refugia for palacoendemic species of the Bulgarian and
Balkan flora. Other species counted are Inula aschersoniana Janka (2n = 16), Senecio
macedonicus Griseb. (2n = 40), Achillea lingulata Waldst. & Kit (2rn = 36), Achillea
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thracica Velen. (2n = 18), and Jurinea stoechadifolia (M. Bieb.) DC. (2n = 32). Two
aneuploid cytotypes in Scorzonera hispanica L. (2n = 12) and Scorzonera purpurea
subsp. rosea (Waldst. & Kit.) Nyman (2n = 12) were reported by the same authors. In
Asteroideae the polyploidy is much more common, e.g. in Filago, Inula, Senecio, and
Tripleurospermum, than in Cichorioideae.

The largest Asteraceae tribe in the Bulgarian flora is Cardueae. Kuzmanov & al.
(1991) found that in the karyotypes of the species studied symmetrical (metacentric and
submetacentric) chromosomes predominate. Satellite chromosomes were present in all
karyotypes studied. The species in a general way evolve toward polyploidy (mainly
tetraploidy), karyotype asymmetry, and in some cases aneuploidy. Centaurea is the
largest Asteraceae genus in our flora. Kuzmanov & Georgieva (1990) mentioned that the
primary basic number is x = 15, and that the values of x = 12, x = 11 and x = 10 found in
Bulgarian species result from decreasing disploidy correlated with increasing specializa-
tion during the evolution of the genus. They concluded that the different x values dem-
onstrate the significance of disploidy in the evolution of the genus on the whole conti-
nent.

Some interesting results have been published on Brassicaceae species (Ancev 1983b,
1984b, 1991; Ancev & Hardalova 1989; Ancev & Peneva 1984; Andev & al. 1987a;
Delipavlov & CeSmedziev 1983b). They mainly concern Alyssum (Anlev, 1984b, 1991)
and Erysimum (Anfev & al. 1987a). The chromosome numbers and karyotypes of 21
Alyssum species have been studied by Ancev (1991), where diploid (2n = 16) and
tetraploid chromosome numbers (27 = 32) were established. The karyotype is compara-
tively symmetrical, with meta- and submetacentric chromosomes with manifest centro-
meres in the diploids. Satellite chromosomes are characteristic for both diploid and
polyploids. The basic chromosome number in the genus is x = 8. Aneuploids also were
found. The Bulgarian species of the genus show three basic trends of karyotype evolu-
tion: divergent differentiation on the diploid level as a result of chromosome mutations;
polyploidization, the tetraploid number 2rn = 32 being most frequent; and aneuploid
changes, found only in annual species.

The chromosome number of some species of this family was counted for the first
time: Erysimum drenovskyi Deg. is tetraploid with 2n = 28 (Anfev & al. 1987a), and
Andrzeiowskia cardamine Rchb. has 2n = 16 (Delipavlov & CesmedZiev 1983b). Antev
(1983b) reported chromosome numbers for 22 synanthropic species of Brassicaceae.

Intensive study on Bulgarian Cyperaceae were performed by Stoeva (1984a, 1985,
1987, 1989, 1992a-c), Stoeva & Popova (1990, 1991, 1992, 1993), Stoeva & Stepankova
(1990), and Stoeva & al. (1992). First chromosome counts on Bulgarian material were
reported for many species, and some species were studied for the first time at all, e.g.,
Carex pirinensis Acht. (2n = 54). The highest chromosome number counted in this fam-
ily is 2n = 186 for Cyperus glaber L. (Stoeva 1992c¢).

The chromosome number varies in populations of Carex caryophyllea Latourr. Stoeva
& Popova (1990) found four chromosome numbers for this species: 2n = 66, 67, 68, 69,
the first being predominant. The karyotype consists of very short, holocentric chromo-
somes. C. sect. Digitatae and sect. Acrocystis were also studied for their chromosome
characters (Stoeva & Popova 1991, 1993). Aneuploid series were registered in some of
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the species: 2n = 48, 50, 52, 54, 56 in Carex digitata L., and 2n = 52, 53, 54 in C. orni-
thopoda Willd. The chromosome number in the former species varies mainly between
populations, but in the second, within populations. In C. sect. Glaucae (Stoeva &
Popova 1992) a hexaploid chromosome number was found for Carex cuspidata Host: 2n
= 114, which is higher than was previously known from the literature. The presence of
three ploidy levels in C. sect. Glaucae, 2x, 4x and 6x, is interesting since different
ploidy levels are rather rare in Carex. Moreover, polyploidy appears to be the main
mode of karyotype evolution and in speciation in C. sect. Glaucae, while in most other
Carex sections agmatoploidy prevails. Karyological data for Blysmus and Eriophorum
have been published (Stoeva 1992b) along with others for more than 30 species of the
same family (Stoeva 1985, 1992c¢). For some of them, the karyotypes are described.

In the Ranunculaceae, Kuzmanov (1986) and Kuzmanov & al. (1987b) studied
karyologically a large number of native populations of all Bulgarian Thalictrum species
and confirmed the major role of polyploidy (from tetraploid to dodecaploid) in the evo-
lution of that genus. Since the chromosomes are relatively small it is difficult to analyse
the karyotype.

Some other genera of Ranunculaceae have been studied by Koeva-Todorovska (1987,
1988a, 1992). All investigated species of Nigella (Koeva-Todorovska 1987) are diploids
with 2n = 12. Differences were found with respect to the number and position of the
satellites. Nigella belongs to the Helleboreae, whose basic chromosome number is x = 8.
The majority of investigated species of Delphinium (Koeva-Todorovska 1988a) are
diploids too (2n = 16). On the basis of her karyological results on Aconitum, Delphinium
and Consolida, Koeva-Todorovska (1992) tried to elucidate phylogenetic relationships
within the Delphinieae. The basic number is x = 8, and other numbers (x = 6, 7 and 9)
are considered to be derived from it. Anemone was also studied (Sopova & al. 1992).
The chromosome numbers range from diploid to hexaploid. A. nemorosa L. (2n = 30)
was found to be an aneuploid species. This chromosome number is of special interest,
since it is uncertain whether the species is a tetraploid with reduced chromosome num-
ber or derives from the cross between two closely related species with 2n = 14 and 2n =
16. The basic chromosome numbers in this genus are x = 7 and (prevalently) 8. Satellite
chromosomes were observed in all karyotypes, they are usually subacrocentric or acro-
centric. Some degree of karyological differentiation was discovered within species, due
to chromosome rearrangement.

Many species of Poaceae were studied karyologically by Petrova & KoZuharov
(1983, 1987, 1989), Petrova & al. (1984), KoZuharov & al. (1983, 1988), Stoeva (1983a-
b, 1984b, 1985, 1986, 1988) KoZuharov & Stoeva (1983), KoZuharov & Petrova (1991),
and Stoeva & KoZuharov (1983a-b, 1985). For many species, Bulgarian populations
were counted for the first time. For some, mainly of Aegilops, Agropyron, Deschampsia,
Poa, Hordeum, Festuca, Secale, and Koeleria, karyotype morphology was analysed and
discussed. The prevalence of diploids among lowland species of Koeleria (KoZuharov &
al. 1988) shows that the Balkan Peninsula is one of the centres of diversification of the
genus; higher ploidy levels belong to endemic taxa. Speciation within this genus is
recent, resulting from contacts in new, man-made ecological niches that displace indige-
nous plant communities.
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particular (Markova 1987), some of which are Balkan or Bulgarian endemics: e.g. T.
stojanovii Deg. (2n = 28) and T. atticus Celak. (2n = 26).

Terzijski (1987a-b) carried out an in-depth karyological study of Vicia. He found that
the most common basic chromosome number is x = 7. Diploids are dominant, and reduc-
tion in number and chromosome rearrangements, not polyploidy, play a major role in the
evolution of the genus. The karyotype of V. meyeri Boiss. was analysed by Terzijski &
Dimitrov (1983). Chromosome numbers of other species of Fabaceae were reported by
Pavlova & KoZuharov (1993) for Astragalus and by KruSeva (1986, 1988) for Astraga-
lus, Genista, etc.

Stoeva (1991) and Stoeva & Ivanova (1989) studied different Bulgarian Papaver
populations for their chromosome numbers and karyotypes. The taxa investigated are
diploid and tetraploid (2n = 14, 28), and the karyotypes consist of submetacentric and,
predominantly, acrocentric chromosomes. The species studied show intermediate fea-
tures between E. Mediterranean and W. to Central European ones.

Markova (1985) made a detailed karyotaxonomic study of the Potentilla taurica
group. She counted diploid and tetraploid chromosome numbers for the species investi-
gated, and described their karyotypes.

Chromosome numbers for many other species of different families were counted by
Markova(1983a), Markova & Goranova (1987, 1989), Markova & Cerneva (1984),
CeSmedziev (1983a-b), Hart & CeSmedziev(1985), Cesmediev & Petkova (1988),
Nikolov (1991: more than 70 species from the reserve “Bajuvi dupki — DZindZirica”,
Kuzmanov & al. (1987a, 1992), Delipavlov & Cesmedziev (1983a), Stefanova-Gateva
(1987), Ancev & al. (1987b), and others.

In conclusion the last decade was characterized by intensive karyological studies by
Bulgarian botanists, revealing basic mechanisms and patterns of chromosomal evolution
in the investigated groups. Polyploidy, dysploidy and aneuploidy characterize the evolu-
tionary pattern of various species and cytodemes of the Bulgarian flora.

In concluding I would like to thank all my colleagues who have contributed by their
work to a better karyological knowledge of the Bulgarian flora. Everyone acquainted
with this kind of work will know that it requires great persistence, constancy, and con-
tinuous improvement. It is sad that some colleagues are not with us any more, among
them Bogdan Kuzmanov, whom we painfully miss. He was one of the enthusiastic foun-
ders of the cytotaxonomic laboratory at the Institute of Botany of the Bulgarian Acad-
emy of Sciences, and will be remembered as the main investigator of the karyology of
Bulgarian Asteraceae.

I like to hope that the young who come after us will be even more persistent, more
enthusiastic than we have been; that they will continue our work until the very last spe-
cies of the Bulgarian flora shall be karyologically investigated. In this I firmly believe!

References
Andev, M. E. 1983a: Citotaksonomic¢no izsledvane na vidovete ot grupata na Campanula rotundi-

folia v Bilgarija. — Pp. 240-247 in: Veléev, V. & al. (ed.), Treta nacionalna konferencija po
botanika. — Sofija.



Bocconea 5(1) — 1996 27

1983b: Kariologija i osobenosti na razmnoZavaneto na njakoi sinantropni vidove ot sem.

Cruciferae v Bilgarija. — Pp. 232-239 in: Veldev, V. & al. (ed.), Treta nacionalna konferencija

po botanika. — Sofija.

1984a: Ekologitna i kariologi¢na harakteristika na Bilgarskite vidove ot rod Valerianella

Mill. — Pp. 260-267 in: VelCev, V. & al. (ed.), Sdvremenni teoreti¢ni i priloZni aspekti na rasti-

telnata ekologija, 1. — Sofija.

1984b: Karyological characteristics of Alyssum umbellatum Desv. and Alyssum hirsutum M.B.

(Brassicaceae). — Pp. 428-431 in: Drjanovska, O. (ed.), Treta nacionalna konferencija po

citogenetika, 2. — Plovdiv.

1988: Karyologic study of Bulgarian Campanulaceae. — Pp. 125-137 in: Velcev, V. & al. (ed.),

Sto godini ot roZdenieto na akademik Nikolaj A. Stojanov. — Sofija.

1991: Rod Alyssum L. v bilgarskata flora. — Pp. 85-118 in: KoZuharov, S. & Kuzmanov, B.

(ed.), Evoljucija na cvetnite rastenija i florogenesis, 2. — Sofija.

— & Hardalova, R. H. 1989: Karyologycal study of Bulgarian Brassicaceae species. — Pp. 186-
188 in: Drjanovska, O. (ed.) Cetviirta nacionalna konferencija po citogenetika. — Vraca.

— , — & Trifonova, D. R. 1987a: Citotaksonomi¢no prou¢vane na mnogogodisnite vidove ot rod
Erysimum L. v Balgarija. — Pp. 24-31 in: Kuzmanov, B. & al. (ed.), Trudove na detvirtata
nacionalna konferencija po botanika, 1. — Sofija.

— , Jurukova, L. D. & Markova, M. L. 1987b: Njakoi resultati ot ekologi¢nija monitoring v
biospheren reservat "Steneto", Sredna Stara planina. - Pp. 38-43 in: Vodenicarov, D. (ed.),
Piirva nacionalna konferencija po problemite na biologi¢nija monitoring. — Plovdiv.

— & Peneva, V. 1984: Reports [In Love, A. (ed.), IOPB chromosome number reports LXXXII.] -
Taxon 33: 131-132

Ce¥medziev, I. V. 1983a: Reports [In Love, A. (ed.), IOPB chromosome number reports LXXX.]
— Taxon 32: 506.

— 1983b: Citotaksonomicno izsledvane na rod Sambucus L.v Bilgarija. — Fitologija 23: 30-44.

— 1984: Citotaksonomic¢no izsledvane na Allium cyrilii Ten. i Allium multibulbosum Jacq. —
Nauc¢ni Trudove Vis§ Selskost. Inst. “Vasil Kolarov” 29(4): 115-122.

~ & Petkova, L. 1988: Biosistemati¢no proucvane na Allium cepa L. var. aggregatum G. Don. —
Naucni Trudove Viss Selskost. Inst. “Vasil Kolarov” 33(4): 75-82.

Delipavlov, D. D. & Ce$medziev, I. V. 1983a: Rod zmijarnik (Arum L.) v Bilgarija. — Pp. 151-
156 in: Veléev, V. & al. (ed.), Treta nacionalna konferencija po botanika. — Sofija.

— & — 1983b: Novi taksoni za florata na Bilgarija. — Pp. 158-163 in: VelCev, V. & al. (ed.),
Treta nacionalna konferencija po botanika. —~ Sofija.

Gencev, G. 1937: Eksperimentalno i kariologi¢no razu¢avane na rodstvenite vzaimootno$enija
meZdu vidovete na rod Dianthus L. — Diss., University of Sofija.

Greilhuber, J. & Speta, F. 1985: Geographical variation of genome size at low taxonomic levels
in the Scilla bifolia alliance (Hyacinthaceae). - Flora 176: 431-438.

Hart, H. 't & Ce$medziev, I. V. 1985: A cytotaxonomic note on Sedum aetnense (Crassulaceae).
— Acta Bot. Neerl. 34: 321-324.

Hristov, M. & Popov, A. 1933: Cytologische Studien iiber die Gattung Hieracium. — Planta 20:
440-447.

Koeva-Todorovska, J. C. 1979: Novo hromozomno ¢islo v rod Stachys L. — God. Sofijsk. Univ.
Biol. Fak., 2 Bot. 72-73: 11-13.

- 1987: Kariologi¢no prou¢vane na vidovete ot rod Nigella L., rastjaSti v Bilgarija. — God.
Sofijsk. Univ. Biol. Fak., 2 Bot. 78: 40-47.

— 1988a: Kariologi¢no prou¢vane na predstavitelite ot rod Delphinium L. v Bilgarija. — God.

Sofijsk. Univ. Biol. Fak., 2 Bot. 79: 29 -36.

|



28 Petrova: Karyology in Bulgaria (1983-1993)

— 1988b: Kariologi¢no i polenomorfologi¢no izsledvane na vidovete ot rod Stachys L. v Bilga-
rija. - Pp. 138-150 in: Velcev, V. & al. (ed.), Sto godini ot roZdenieto na akademik Nikolaj A.
Stojanov. — Sofija.

— 1992: Sravnitelno kariologi¢no razgleZdane na predstaviteli ot trib Delphinieae na podsem.
Delphinioideae, sem. Ranunculaceae. — God. Sofijsk. Univ. Biol. Fak., 2 Bot. 82; 51-62.

Kovanda, M. & Ancev, M. 1989: The Campanula rotundifolia complex in Bulgaria. — Preslia 61:
193-207.

KoZuharov, S. & Petrova, A. 1991: Chromosome numbers of Bulgarian angiosperms. — Fitologija
39: 72-717.

— , — & Janeva, E. K. 1983: Citotaksonomiéno proucvane na rod divo Zito (Aegilops L.) v
Bilgarija. — Pp. 207-214 in: Vel&ev, V. & al. (ed.), Treta nacionalna konferencija po botanika.
— Sofija.

— , — & Nenova, I. T. 1988: Rod Koeleria Pers. viv florata na Bilgarija — geneticen fond,
razprostranenie i izmencivost. — Pp. 64-90 in: Vel€ev, V. & al. (ed.), Sto godini ot roZdenieto
na akademik Nikolaj A. Stojanov. — Sofija.

— & Stoeva, M. P. 1983: Dva novi vida za sekcija Bolboforum Aschers. et Greaebn. na rod Poa
L. (livadina). — Pp. 152-157 in: Anonymous (ed.), 90 godini akademik Daki Jordanov. —
Omurtag.

Kruseva, R. 1986: Reports [In Love, A. (ed.), IOPB chromosome number reports XCII.] - Taxon
35: 613.

— 1988: Comparative cytoembryological study of Fabaceae. VI. Sporo-, somato-, gameto- and
embryogenesis in Cytisanthus sessilifolius (DC.) Gams. — God. Sofijsk. Univ. Biol. Fak., 2
Bot. 79: 11-22.

Kuzmanov, B. 1985: Reports [In Love, A. (ed.), IOPB chromosome number reports LXXXVIL.] —
Taxon 34: 346.

— 1986: Polyploidy and evolutionary pattern in genus Thalictrum L. — Fitologija 31: 14-20.

— , Andreev, N., & Georgieva, S. & Mitrev, A. 1987a: Biosystematic studies on Peucedanum L.
in Bulgaria. 1. Karyological study. - Fitologija 33: 3-13.

- & Georgieva, S. 1983: Reports [In Love, A. (ed.), IOPB chromosome number reports
LXXXI.] — Taxon 32: 665.

— & — 1987: Reports [In Love, A. (ed.), IOPB chromosome number reports XCIV.] - Taxon 36:
284.

— & - 1990: Cytotaxonomy of Bulgarian Centaurea species. — Razpr. Slov. Akad. Znanosti
Umetn., Razr. Narav. Vede 31: 105-125.

-~ , — & Kestenova, R. H. 1988: Variation in Leucanthemum vulgare group in Bulgaria. Karyo-
logical study. — Pp. 115-124 in: Velcev, V. & al. (ed.), Sto godini ot roZdenieto na akademik
Nikolaj A. Stojanov. — Sofija.

— ,— & Nikolova, V. A. 1986: Hromozomni {isla na Balgarski cvetni rastenija. I. Sem. Astera-
ceae. — Fitologija 31: 71-74.

~ ,— & — 1991: Kariologi¢no izsledvane na balgarski sloZnocvetni. IV. Tribus Cardueae Cass. —
Fitologija 39: 3-22.

— ,~ & - 1993a: Karyological study of Bulgarian Asteraceae. V1. - Fitologija 44: 3-15.

— & Jurukova-Grinéarova, P. D. 1983: Evoljucionni tendencii na bilgarskite ezifestocvetni
sloZnocvetni rastenija. — Fitologija 23: 3-29.

— , — & Georgieva, S. B. 1990: Chromosome numbers of Bulgarian angiosperms. — Fitologija
38: 92.

— ,— & —1992: Karyological study of Bulgarian angiosperms. — Fitologija 42: 73-78.

— ,— & - 1993b: Karyological study of Bulgarian Asteraceae. VII. — Fitologija 44: 16-31.



Bocconea 5(1) — 1996 29

— , Ninova, D., Georgieva, S., Nikolova, V. & Penceva, 1. 1983: Reports [In Love, A. (ed.),
IOPB chromosome number reports LXXX.) — Taxon 32: 505.

— , Robeva, P. & Georgieva, S. 1987b: Cytotaxonomic study of Bulgarian species of Thalictrum
L. - Fitologija 33: 14-22.

— , Zdravkova, M. A. & Georgieva, S. B. 1989: Izmendivost na bilgarskite vidove ravnec ot
grupata Achillea millefolium i na A. crithmifolia. 1. Morfologi€no i kariologi¢no proucvane. —
Fitologija 36: 26-43.

Markova, M. 1983a: Reports [In Lave, A. (ed.), IOPB chromosome number reports LXXVIIL.] —
Taxon 32: 140.

— 1983b: Reports [In Love, A. (ed.), IOPB chromosome number reports LXXX.] — Taxon 32:
509-510.

— 1985: Karyotaxonomische Untersuchungen an Potentilla taurica s.l. in Bulgarien. — Folia
Geobot. Phytotax. 20: 185-196.

— 1987 Kariologi¢no prouc¢vane na Bé#lgarski predstaviteli na rod Thymus L. I. — Pp. 38-45 in:
Kuzmanov, B. & al. (ed.), Trudove na Cetvirtata nacionalna konferencija po botanika, 1. -
Sofija.

— & Cerneva, Z. M. 1984: Kariologi¢no prou¢vane na dva novi za florata na Bilgarija vida. —
Fitologija 27: 35-39.

—~ & Goranova, V. J. 1987: Hromozomni ¢isla na njakoi predstaviteli ot Magnoliopsida. I. —- Pp.
32-37 in: Kuzmanov, B. & al. (ed.), Trudove na Cetvirtata nacionalna konferencija po bota-
nika, 1. — Sofija.

— & - 1989: Chromosome numbers of some taxa of Magnoliopsida. 11. — Pp. 177-179 in:
Drjanovska, O. (ed.) Cetvirta nacionalna konferencija po citogenetika. — Vraca.

Nijs, J. C. M. den, 1983. Biosystematic studies of the Rumex acetosella complex (Polygonaceae).
IV. South-eastern Europe, including a phylogenetic survey. — Bot. Jahrb. Syst. 104: 33-90.

Nikolov, N. A. 1991: Chromosome numbers of Bulgarian angiosperms from North Pirin moun-
tain: reserve “Bajuvi dupki — DZindZirica”. — Fitologija 41: 70-75.

Pavlova, D. K. & KoZuharov, S. 1993: Chromosome numbers of Bulgarian angiosperms. — Fito-
logija 44: 75.

Peneva, P. C., Kuzmanov, B. A., GluhCeva, V. P. & Georgieva, S. B. 1988: Morfologi¢en i kario-
logicen analiz na mestni obrazci ot medicinska lajka (Matricaria recutita L.). — Fitologija 34:
28-42.

Petrova, A. V. & KoZuharov, S. I. 1983: Citotaksonomi¢no prou¢vane na rod pirej (Agropyron
Gaertn.) v Bélgarija. — Pp. 215-222 in: Vel€ev, V. & al. (ed.), Treta nacionalna konferencija
po botanika. — Sofija.

— & - 1987: Citotaksonomicno prou€vane na Bilgarski vidove ot rod Festuca L. — Pp. 16-23 in:
Kuzmanov, B. & al. (ed.), Trudove na Cetviirtata nacionalna konferencija po botanika, 1. —
Sofija.

— & — 1989: Karyological characteristic of the Bulgarian rye species (Secale L.). — Pp. 189-191
in: Drjanovska, O. (ed.) Cetvirta nacionalna konferencija po citogenetika. — Vraca.

— ,— & Bancev, T. B. 1984: Zavisimosti meZdu kariologi¢eskite osobenosti i razprostranenieto
na vidovete ot rod Hordeum s.1. v Bilgarija. — Pp. 234-243 in: VelCev, V. & al. (ed.), Sdvre-
menni teoretiéni i priloZni aspekti na rastitelnata ekologija, 1. — Sofija. »

Popova, M. T. & Kuzmanov, B. A. 1986: Hromozomni ¢isla na bilgarski cvetni rastenija. II.
Sem. Valerianaceae. — Fitologija 31: 75.

Sopova, M., Sekovski, Z., Koeva-Todorovska, J. C. & Ivanova, D. 1992: Karyological study of
Anemone L. species from Macedonia and Bulgaria. — Acta Mus. Maced. Sci. Nat. 19: 111-146,



30 Petrova: Karyology in Bulgaria (1983-1993)

Stefanova-Gateva, B. 1987: Proucvane vidovija sistav na rod Verbascum L. v Bilgarija. — Pp. 8-
13 in: Kuzmanov, B. & al. (ed.), Trudove na &etvirtata nacionalna konferencija po botanika, 1.
- Sofija.

Stoeva, M. P. 1983a: Populacionna izmencivost v kddravata plastica (Deschampsia flexuosa (L.)
Trin.) ~ Pp. 341-347 in: Velcev, V. & al. (ed.), Treta nacionalna konferencija po botanika. —
Sofija.

— 1983b: Izmendivost v hromozomnija broj na lukovi¢nata livadina (Poa bulbosa L.). — Pp. 86-
88 in: Anonymous (ed.), 90 godini akademik Daki Jordanov. — Omurtag.

— 1984a: Reports [In Love, A. (ed.), IOPB chromosome number reports LXXXV.] — Taxon 33:
757.

— 1984b: Population variability in Poa compressa L. and P. pratensis L. — Pp. 268-275 in:
Veléev, V. & al. (ed.), Sdvremenni teoriti¢ni i priloZni aspekti na rastitelnata ekologija, 1. ~
Sofija.

— 1985: Chromosome numbers of Bulgarian angiosperms. — Fitologija 30: 78-79.

— 1986: Kariologi¢no prou¢vane na njakolko vida ot rod Poa L. (livadina) v Bilgarija. — Fito-
logija 31: 21-33.

— 1987: Populacionno prou¢vane na prosenata ostrica (Carex panicea L.) v Bilgarija. — Pp. 60-
67 in: Kuzmanov, B. & al. (ed.), Trudove na &etvirtata nacionalna konferencija po botanika, 1.
— Sofija.

— 1988: Populacionna izmendivost na Deschampsia cespitosa (L.) P. B. v Bilgarija. — Pp. 107-
114 in: Velcev, V. & al. (ed.), Sto godini ot roZdenieto na akademik Nikolaj A. Stojanov. —
Sofija.

— 1989: Populacionno prouc¢vane na sencestata ostrica (Carex umbrosa Host) v Bilgarija. — Pp.
180-182 in: Drjanovska, O. (ed.) Cetvirta nacionalna konferencija po citogenetika. — Vraca.

— 1991: Kariologi¢no prou¢vane na bélgarskite predstaviteli ot rod Papaver L. sect. Orthorhoe-
ades Fedde. — Fitologija 40: 40-56.

— 1992a: Karyological study of Bolboschoenus maritimus (L.) Palla and Holoschoenus vulgaris
Link (Cyperaceae) in Bulgaria. — Dokl. Bilg. Akad. Nauk 45(1): 61-63.

— 1992b: Karyological study of the genera Blysmus Panzer, Eriophorum L. and Scirpus L.
{(Cyperaceae) in Bulgaria. — Dokl. Bilg. Akad. Nauk 45(5): 113-115.

—~ 1992c: Chromosome numbers of Bulgarian Cyperaceae. — Fitologija 43: 77-78.

— & Ivanova, B. O. 1989: Kariologi¢no i palinologi¢no izsledvane na Papaver apulum Ten. 1 P.
hybrydum L. v Bilgarija. — Pp. 183-185 in: Drjanovska, O. (ed.) Cetvirta nacionalna
konferencija po citogenetika. — Vraca.

— & Kozuharov, S. 1. 1983a: Populacionni strukturi i evoljucionni tendencii v sekcija Bolbofo-
rum Aschers. et Graebn. na rod Poa L. 1. Poa badensis aggr. — Fitologija 27: 3-23.

— & - 1983b: Kariologi¢no prou¢vane na tufestata plastica (Deschampsia cespitosa (L.) P.B.) v
Bilgarija. — Pp. 223-230 in: Velcev, V. & al. (ed.), Treta nacionalna konferencija po botanika.
— Sofija.

— & — 1985: Populacionni strukturi i evoljucionni tendencii v sekcija Bolboforum Aschers. et
Graebn. na rod Poa L. I1. P. media Schur i P. alpina L. - Fitologija 30: 3-29.

— & Popova, E. D. 1990: Populacionna izmendivost na Carex caryophyllea Latourr. (proletna
ostrica) v Bélgarija. — Fitologija 38: 41-58.

- & - 1991: Variation patterns within the genus Carex L. sect. Digitatae (Fries) Christ in Bul-
garia. — Folia Geobot. Phytotax. 26: 379-395.

- & - 1992: Taxonomic evaluation of the Bulgarian populations of the genus Carex L., sect.
Glaucae (Ascherson) Christ. — Dokl. Bilg. Akad. Nauk 45(9): 99-101.



Bocconea 5(1) — 1996 31

— & - 1993: Cytotaxonomic study on Carex sect. Acrocystis (Cyperaceae) in Bulgaria. — Fragm.
Florist. Geobot. 38: 29-43.

— ,—& Uzunova, K. G. 1992: Populacionna izmencivost na kompleksa Carex sempervirens i na
C. kitaibeliana Degen v Bélgarija. — Pp. 140 - 159 in: KoZuharov, S. & Kuzmanov, B. (ed.),
Evoljucija na cvetnite rastenija i florogenesis, 2. — Sofija.

— & - Stepankovd, J. 1990: Variation patterns within the Carex flava agg. in Bulgaria and
Czechoslovakia. — Preslia 62: 1-24.

Teppner, H. 1991: Karyology of some Greek Onosma species (Boraginaceae). — Bot.Chron. 10:
271-292.

Terzijski, D. 1987a: Kariologi¢no proucvane na izrjazanolistnata glugina Vicia incisa M.B. (sem.
Fabaceae). — Nauéni Trudove Viss§ Selskost. Inst. “Vasil Kolarov” 32(4): 19-24.

— 1987b: Evoljucija na kariotipa pri vidovete ot rod Vicia L. (sem. Fabaceae). — Nauéni Trudove
Viss Selskost. Inst. “Vasil Kolarov” 32(4): 27-33.

— & Dimitrov, B. 1983: Karyotype analysis in Vicia meyeri Boiss. — Caryologia 36: 345-354.

Address of the author:
Dr Ana V. Petrova, Institute of Botany, Bulgarian Academy of Sciences, Acad. G.
Bondev str., BG-1113 Sofija, Bulgaria.





