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In Bulgaria, the Campanula rotund·ijolia complex is shown to be represented by seven 
specio8. C. eu:i~ina ( VELE N .) ANCEV (2n = 34), C. J ordanovii ANCEV et KoYANDA 

(2n = :34), C. velebitica BoRR.\s (2n = 34, 68), C. trojanensis KovANDA et AN6Ev 
(2n = 34, 68) . C. cochleariifolia LAM. (2n = 34) , C. Scheuchzcri VILL. (2n = 68) and 
C. rotundifo lia L . Observations on karyology, morphology, pollen size-ploidy leve l 
corre lation, phenology, variation, ecology and geographical distribution are provi<le?. 
Th e occurrence in Bulgaria of C. polyrnorpha WITASEK , C. serrata (KI T.) HENDRYCH 

and C. witasekiana V rnLtH . has not been confirmed. 

1) Czechoslovalc Academy of Sciences, Botanical I nsti tute, 252 43 Priihonice , Czecho­
.'lovokia. - 2) Bulgarian Academy of Sciences, I n8ti tute of Botany, 1113 Sof ia , Bulgaria. 

IN TRODUCT ION 

In Bulgaria, the subsection H eterophylla (WITASEK) FEDOROV of the genus 
Oampanula L. (sect. Oampanula) has so far received little attention. In his 
F lora Bulgarica, VELENOVSKY (1 891) listed one single species, Oampanula 
rotundifolia L . from the Vitosa, Osogovska Planina, Kotel Balkan and Rila 
Mts. N o infraspecific taxa were recognised, but var. euxina VELEN. appeared 
in the Supplementum I (VELENOVSKY 1898). HAYEK (1931) recognised three 
species in Bulgaria, 0. pseudolanceolata PANT. , 0. Scheuchzeri VILL. and 
0 . rotundifolia L. , the latter with four subspecies, subsp. euxina (VELEN.) 
HAYEK, subsp. bu.lgarica (WITASEK) HAYEK, subsp. rotundifolia and subsp. 
racemosa (KRASAN ) H AYEK. STOJANOV et STEFANOV (1925) reported 0. ro­
tundifolia L. (with seven varieties: var. euxina VELEN. , var. tenuifolia HoFFM., 
var. kladniana SCHUR, var. bulgarica WITASEK, var. balcanica ADAMOVIC, 
var. napuligera SCHUR and var. pinifolia UECHTR.), 0. Scheuchzeri VILL. 
and 0 . pusilla H AENKE which was later (STOJANOV et STEFANOV 1948) 
changed to 0. rotundifolia L. (said to be represented almost exclusively by 
subsp. balcanica ADAMOVIC) , 0. pusilla HAENKE and 0. bulgarica WrTASEK. 
PoDLECH (1965) distinguished , in an authoritative revision, seven species 
in Bulgaria, including 0. velebitica BoRBAS, C. polymorpha WrTASEK, C. 
rotundifolia L. , 0. serrata (KIT.) HENDRYCH subsp. serrata, 0. witasekiana 
VIERH. , C. Scheuchzeri VrLL. and C. cochleariifolia LAM. When preparing the 
account of heterophyllous Campanulas for Flora Europaea (FEDOROV et Ko­
VANDA 1976), the junior author felt that there was considerable lack of 
understanding of the H eterophylla group in the Balkan Peninsula, especially 
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Tab. l. - Chromosome numbers in the Bulgarian members of the Campanula rotundifolia complex 

Species Locality Specimen no. 2n 

C. euxina (VELEN.) N.E . Bulgaria, near Madara, 400 m 
ANCEV (ANCEV 1983) A6 19 34 
C. J ordanovii ANCEV Vracanska Planina, near t,he top of Parsevica, 
et KovANDA 1400 m A8461 34 

Central Rodopi Mts., Trigrad, 1000 m A514.6 34 
Central Rodopi Mts., Cudnite Mostove, IlOO m A472 34 
Slavjanka, Ambar Dere, 1200 m (ANcEv 1983 
sub C. velebi tica subsp. bulgarica) A3185 34 

C. vclcbitica BoRBAS Central Stara Planina, Trojanski prochod, 1250 m A8445 34 
Central Stara Planina, Trojanski prochod, 1200 m 
(ANcEv 1983 sub C. velebitica subsp. bulgarica) A528~~ ~M,68 
Central Stara Planina, Trojanski prochod, 1300 m .A8498 GS 
Pirin, near the Vichren tourist house, 2300 m 
(ANcEv 1983 s ub C. velebitica subsp. bulgarica) A5228 GB 
Pirin, Vichrenski djal, 2200 m A 9101 G8 
Belasica, near the top of Kongor, c. 1900 m 
(ANCEV 1983 sub C. velebitica subsp. bulgarica) ASll 14 68 

0. trojnnensis Central Stara Planina, near t he D ermenkaja 
KovANDA et ANcEv tourist house, 1500 m A84o3 34 

Central Stara Planina, near Beklemeto, 1400 m 
(ANcEV 183 sub C. rotundifolia,) A5287 68 

C. cochlerwiif ol-ia L AM. Pirin , Malak Kazan, c. 2100 m (ANcEv 1983) A5250 34 
C. Scheuchzeri VILL. Centr·al St,ara Planina, Kuru-Dcre, 1700 m 

(ANC!'V 1!)83) {) 8 

in Bulgaria. The time available did not permit a more detailed taxonomic 
study, however, and the resulting treatment, recognising five species in 
Bulgaria, viz. C. velebitica BoRBAS, C. witasekiana VIERH., C. cochleariifolia 
LAM. , C. Scheuchzeri VrLL. and C. rotundifolia L., was of necessity only 
tentative. It is the purpose of the present review to update the 1976 account, 
to collate the evidence now available and to propose a taxonomic reassessment 
as far as Bulgaria is concerned. Our conclusions are based on field research, 
study of herbarium material and karyological analysis. 

MATERIAL AND METHODS 

The karyological studies were ma.de on root-tip mitoees in young seedlings. Seed samples 
came from natura l populations. Following pre-treatment with 0.002 m 8-hydroxyquinolirw for 
60 minutes, the root-tips were fixed, passed through cold or warm hydrolysi s , stained wit,Jt hae­
matoxyline according to Gomori and squashed. 

The pollen grains were taken from mature anthers in flower buds, stained with 4 % acet o­
ca.rmine , carefully warming the material on a flame. Measurements were made on 150 grains for 
t he pollen diameter (P µm). Pores were counted on 300 grains per sample. 

H erbarium materials from E, K, PR, PRC, SO, SOM, W and WU wen, seen. 
Voucher specimens are deposited in the Herbarium of the Institute of Botany, Bulgarian 

Academy of Sciences, Sofia (SOM). 
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OBSERVATIONS 

Key to species 

1 Ovary papillose 
2 Corolla 7- 10 mm; capsule 3.5 - 4.5 nun; btosal leaves with a distinct reniform sinus at base 

2 Corolla ( l 0 -- ) 16 - 22 rnm; capsule 6- 8 mm; basal 
at base 

1. C. euxina 
leaves \Vithout a distinct reniform sinus 

3. C. velebitica 
Ovary smooth 
3 Flower buds erect 

4 Stem'! t er e te , hairy b elow; capsule (2 - )3 - 5 mm 7. C. rotundifolia 
4 Stems angular, ciliate or glabrous; capsule 5 - 7(-8) mm 

2. C. Jordanovii 
3 Flower buds pendent 

5 Stems cespitose or cushion -forming; basal leaves incise -serrate 5. C. cochleariifolia 
5 Stem~ solitary or few; basal leaves crenate to entire 

6 Rhizom e sl~nder, branch ed; corolla (16 - )18 -24(-28) mm; basal leaves ± crenato; 
cauline leaves ciliate; capsule (5-)8 - 10 mm 6. C. 8cheuchzeri 

6 Rhizome thickened, ± unbranched; corolla 12- 16( -18) mm; basa l leaves ±entire; 
cauline leaves glabrous; capsule (4- )5- 7 nun 4. C. trojanensis 

s ubsect. H eterophylla {WITASEK) FEDOROV 

Group Saxfrolae 

1. Carnpanula euxina (V ELEN.) ANcEv Tab. 1, 3- 5, Fig. I 

Campa11ula euxina (VELEN". ) ANCEV, Treta Nacionalna Konferencija po Botanika, SofijBi, 
242, 1983. - Syn.: 0 . rntundifolia, var. euxina VELEN., FI. Bulg. Snppl. 1: 185, 1898; STOJ. et 
STEF. FI. Bldg. ed. l, 2: 1084, 1925; C. rotundifolia subsp. euxina (VELE N.) HAYEK, Prorlr. 
Fl. P errins . Balca.n. 2: 538, I 930. 

Morphologically, this species is clear-cut and easy to distinguish. From 
C. romanica SAVUL., an endemic of Dobrogea, Romania (MORARIU 1964, 
PoDLECH 1965), to which it appears to be most closely related, C. euxina 
differs in its basal leaves having a distinct reniform sinus at the base, cauline 
leaves entire or with 1-3 minute teeth, corolla 7-10 mm long and capsule 
3.5 - 4.5 mm long. 2n = 34 (ANCEV 1983). 

Tab. 2. - Previous chromosome counts in the Bulgar ian members of the Campanula rotundifol ia 
complex 

Spec ies 

C. velebitfra BoRBAS 
C. cochleariijolia l..u\M. 

C. 8cheuchzeri· V1LL. 

2n 

68 
34 

68 
68 

102 

R eferen ces (selected) 

PoDLECH 1965, ANcEv 1983 
BocHER 1960, GuTERMANN in LovE et 
LOVE 1961, BIELAWSKA 1964, GADELLA 
1964, PoDLECH 1965, KovANDA 1970a, 
GESLOT 1980, 1982, ANCEV 1983 
HUBAC 1975 (sec . GESLOT 1982) 
B6CHER 1960, GuTERMANN in LovE et 
LOVE 1961, BIELAWSKA 1964, GADELLA 
1964, PoDLECH 1965, KovANDA 1970a, 
GESLOT 1980, 1982, ANCEV 1983 
PODLECH 1965 
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As is usual with diploid relics in the group Saxicolae, C. euxina is a cal­
ciphilous chasmophyte with a sm 11 distribution area in lowland N.E. Bul­
garia (Provadijsko Plateau) and on t he Black Sea coast (Frangensko Pla­
teau). It occurs in rock crevices and rubble, associated with Carpinus orien­
talis MILLER, Celtis caucasica WrLLD., Ostrya carpinifolia ScoP., Cotinus 
coggygria Soor., Alyssnrn pulvinare VELEN., Calarnintha nepeta (L.) SAVI and 
Oarnpanula sibirica L. 

VELENOYSKY (1 898) based his description of C. rotundifolia L. ~ var. 
euxina on a specimen collected by Skorpil near Kestric on the Black Sea 
coast in 1896. The village is now within the residential district of Vinica, 
a part ofVarna. No type material could be found in PRC, where Velenovskfs 
herbarium is housed. There are no herbarium specimens in Bulgarian her­
baria, either. We have seen C. euxina only from its populations occunjng on 
the Provadijsko Plateau in the vicinity Qf t he village of Madara, Sumen 
district. 

Re v i se d h e rbari um s p ec im e n s : 
North-East ern Bulgaria: Proyadijsku Trapeza supra pagum .Madara , B . DAvwov 1894 sub 

0 . rotnndljol ia L., SOM; in sn.xosis propo pag urn Mada.rn., I. U RUMOV 1899 sub 0 . rotimdij olfri 
var. eu xina V F.LEN., SOM; Ma(larn, A . JAvAsov 1901 :sub 0. rotitm lifol fri va.r. ev xina V E LE :>: ., 

S OM; Mn.darski sk a li, ZE LEZOVA 1030 sub 0. rotundUolia L., SOM; Provadij sko plnto , r oC'k cre­
vices , calcareous t erra in near Matlara, 400 m a .s .l., 1\1. AN CEV 1980, 801\l. 

2. Carnpanula Jordanovii ANcEv et Kov ANDA, sp. nova 

Tab. 1 , 3-5, Fig. 2, 7, Plate I 
S y n.: Oampanula rot11 11 difol ia auC't. fl. bulg . p . p., n on L. 
Diagn. : Rhizomate t enui, rn.moso , s ine tuberculi s ; caulibus angulat is , glabris v el in parte 

inferiore ci lia.tis; foliis caulini s ang us te lanceolati s usque linearibus , int egris, gl i.bris vel rarius 
ci liat is ; floribu::s in ra.cemis pa u cis cli spositis ; gemrnis erectis ; ovario ln.evi; corolla ci:.mpanulata 
u '>que late oarnpanulata , co3rulea u ::- que violaceo -coerulca ; cn.psuli s conifo rmibus , m cn1bra naceis , 
nutant.ibus , 5-7(- 8) mm long is ; s ·Hn inibus 0 . 7 - 0.9 mm longis. Chromosomattm1 numerus : 
2n = 34. 

F loret: Julio, Aug usto. 
Fructificat : Augusto, Septembri. 
Ho l otypus: Bulgaria occiden t alis , mont0s Vracn.nska P la ninn; in rupibu"l calca rcis ad 

ca'.)umen m on t is Pa.rs w ica, 1400 m s .m. ; di e 29. 7. 1984 leg . M. AN6EY. In H erbario lnstituti 
B otanic i Academ ia:i Scie nt ia rurn Bulga rica 3 (SO.l\1) Sofia sub no 146670 conservatur. 

Ety mo l ogia: A tl hon orern Academiae Sc icnti m um Bulgaricae Sod a li s D a ki Jonlanov 
(1893 - 1978) n om ina. ta. 

P erennial. Rhizome slender, creeping, branched, without tubercles . Stems 
in lax tufts, 15-30 (- 40) cm, ascending to erect, angular, glabrous or 
ciliate on the angles in the lower part, leafy up to the inflorescence. Basal 

Tab. 3. - Pollen diam ter (P iJ.m) in BLtlgar ian members of the Oampanula rotunclifol ·iri complex 

Species 

C. euxina (VELEN'. ) A NCEv 
0 . Jordanovii A NCEV e t KovAN DA 

c. velebitica BORBAS 

0. trojanenBiB KovANDA et ANcEv 

0. cochleariifolia L AM . 

0. Scheuchzeri V rLL. 
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2n 

34 
34 
68 
34 
68 
34 
68 

Pollen diameter (P) 

(25.0 - ) 27.5 - 35,0 ( - 37.5) µm 
(25.0 - ) 27.5 - 37.5 (-40.0) µ m 
(30.0 - ) 32.5-40.0 ( - 45.0) µm 
(35.0 - ) 27.5 - 32.5 ( - 32.5) µm 
(32.5 - ) 35.0 - 40.0 ( - 42.5) µm 
(27.5 - ) 30.0-35.0 ( - 37.5) µ m 
(25.0 - ) 32.5 - 40.0 ( - 42.5) µm 



leaves suborbicular to cordate, entire to slightly crenate, sometimes present 
at anthesis . Cauline leaves sessile, narrowly lanceolate to linear, ( 1.0- ) 1.5-3.0 
mm wide, acute, entire, glabrous , lowermost sometimes shortly ciliate. 
Inflorescence more or less branched. Flowers few, rarely solitary. Flower 
buds erect. Ovary smooth. Calyx-teeth se taceous, erecto-patent to patent. 
Corolla (10- ) 12 - 17 mm long, campanulate to broadly campanulate, blue 
t.oviolet blue. Pollen-grains (25.0 - ) 27.5-35.0 (-37.5) µm , with 3 (-4) pores. 
Capsule conical, pendent, 5 - 7 ( -8) mm long, membranaceous. Seeds 
0.7-0.9 mm long. 

Time of flowering : VII - VIII; time of ripening of the fruits: VIII - IX . 

Karyology. - C. Jordanovii is diploid, with 2n = 34. This number was 
invariably found in material from all three of the main parts of its known 
distribution area (Tab. 1). 

M orpholo g y. - Morphologically, C. Jordanovii resembles 0. velebitica 
BoRBAS, but has taller st e ms leafy up to the inflorescence, basal leaves some­
times present at anthesis, inflorescence more or less branched, pedicels 
(1.5-) 2-4 (- 5.5) mm long, filiform, ovary always smooth, calyx-teeth 
setaceous, erecto-patent to patent, and capsule 5- 7 (- 8) mm long. 

Ecology. - Like 0. euxina , C. Jordanovii is a calciphilous chasmophyte 
with a very restricted ecological range. It is confined to rock crevice8 and 
rubble in open, sunny habitats. The vertical range of distribution is from 600 
to about 1900 m above sea level. The altitudinal minimum is in the Vraeanska 
Planina Mts., in the Balkan foothills region, where an isolated population 
occurs on the steep slopes of the Vracata gorge. In the Slavjanka Mts., above 
t he village of Paril, C. Jordanovii occurs from llOO to 1900 m , associated 
with Onobrychis pindicola HAUSSKN., Viola delphinantha Borns., Sat,ureja 
pilosa VELEN., 111icromeria dalmatica BENTHAM, Asperula purpurea (L.) 
EHREND., Gali'u1n aegeum (STOJ. et KITAN.) ANCEV and Trachelium Jacquinii 
(SIEBER) Borns . subsp. rumelianum (HAMPE) T UTIN. Above the 1400 m 
contour it may be found growing at the m argins of Pin us H eldreichii CHRIST 
forests. 

Geographical distribution. - C. Jordanovii is a diploid relic. Accord­
ing to present knowledge it is endemic to Bulgaria, occurring in the mountains 
of the W. and S.W. parts of the country: Vracanska'Planina Mts., Slavjanka 
l\1ts., Northern Pirin Mts., Western and Central Rodopi Mts. The nort hern­
m ost locality is t he Vracata gorge in the Vraeanska Planina Mts. , while the 
southern limit of distribution is reached in the Slavj anka l\Hs. (Fig. 7). 
Considering the presence of C. Jordanovii in the Slavjanka and Rodopi Mts., 
the possibility cannot be excluded that the species will be found in similar 
habitats in adjacent parts of N. Greece. 

Revi sed hcrbarium spe c im e n s: 
Balkan foo thill region: Vraeanskv.. Plo.nina, D. M1cIJAILOV et St. 0Eonornv 1898 su b C. ro-

tundifolia L., SO. 
Stara Planina: ·western Stara P lanina , Zimcvica, A . J ANEY 19G5 sub C. rotundijolia L., SO. 
Slavjanka, 1600 m, A. DRB~OVfffY ] 934 sub C. rotundifolia L., SOM. 
Rodopi Mt,,;.: Centrn.l Roclopi Mts., Trigracl, D. JoRDANOV 1940 sub C. rotundif olia L., SO; 

Trigrncl , 1400 m a.s. l., 1\1. A CEV 1975, SOM; Cuclnitc mostov , 110 m, 1\1. ANl'EV 1972, SOl\1. 

3. Campanula velebitica BoRBAS Tab . 1-5, Fig. 3, Plates II- III 
Campmwfo vclebitica BonBAs, Math. Term. Ertes. 1: 8 l, 1883; HAYEK, Prodr. Fl. Penins. 

Ba.lean. 2 : 538, 1930. - Syn.: Cctrnpanula bulgarica WITASEK, l\fogy. Bot. Lap. 5: 244 , 1906; 
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Fig. 1 - 3. - Variation in poll n grain diam ter in Carnpanula euxina (VELE .) A <".·Ev (1), 
C. Jordanovi·i A CEV e t KovANDA (2) and 0. velebitica BoRB s (3) . 
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Fig. 4 - 6. - Va riation in pollen gro.in diameter in Oampanula trojanensis KovA DA. et ANCEV 
(4), 0. cochleariifolia LAM. (5) and 0. Scheuchzeri VILL. (6). 
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SToJ. et STEF., FI. Ba.lg. ed. 2: 980, 1933 ; 0. rotundifolia L. var. bu lgarica (WITASEK) STOJ. et 
STEF., op. c. ed. I, 2: 1084, 1925; 0. rotundifolia L. subsp. bidgarica {WITASEK) HAYEK, l. c .; 
0. rotundifolia L. var. bulgarica NEIC., Ja.hrb. Univ. Sofia, 2 : 140, 1906; 0. rotundifolia L . subsp. 
euxina f. Neicevii HAYEK, I.e.; .0. rotundifolia subsp . Neicevii (HAYEK ) STOJ. et AcHT., Mitt. 
Konigl. Naturwis. Inst. Sofia, 12: 186, 1939; C. p inifolia auct. bulg., n on UECHTR. ex PANcr6. 

C. velebitica has previously been shown to be tetraploid, with 2n = 68 
(PODLECH 1965, ANCEV 1983). Our karyological survey revealed the presence 
in Bulgaria also of the diploid cytotype, 2n = 34, which apparently represents 
the archetype of the species. The tetraploid cytotype seems to be more fre ­
quent (six counts from six populations in three different floristic regions) . 

T ab . 4. - Per centage of pollen g rn,ins 'vvith various numbers of apertures in· the Bulga.rian 
m embern of the Campanula rotundifolia complex 

Species 2n Specimen Number of aperture<; 
no. 2 3 4 5 - 8 12 - 15 

0. cuxina (VELE:N".) A::\'CEV 34 A619 99.33 0.66 
C. Jordanovii ANCEV et KuvANl>A 34 A846l 100.00 
C. velebitica BoRBAS 34 A8445 75.47 ~4 . 53 

68 A910 l 13.66 73.66 l:: .33 0.33 
68 A5228 69.33 ~9.:33 l.33 

0 . trojanensis KovAXDA et 34 A8453 70.74 29.26 
A '.'<C'EV 68 A5287 15.33 55 .66 25.33 

34 A5250 90.33 0.66 
C. cochlcariijolia LAM . 

0. Scheuchzeri VILL . 68 A4155 66.00 33 .66 0.33 

The diploid chromosome number was found in one population only, viz. 
along the Trojanski Prochod P ass on the southern slopes of the Stara Planina 
Mts. between 1200 and 1300 m above sea level. Studies are now in progress 
to elucidate the morphology, ecology, biology and geographical distribution 
of the two cytotypes. It seems certain t hat the presence of t wo ploidy levels 
is responsible for the wide ecological amplitude of the species. 

The species is chiefly a plant of rocks, scree and rubble in dry, open si­
tuations from the submontane (c. 700 m above sea level) to the snow zone 
(c. 2500 m above sea level) . Occasionally it also colonizes xerothermous 
mountain meadows and grasslands. It is more frequent on siliceous substrata 
but is found on limestones as well. In the granitic part of the Pirin Mts. 
it grows in plant associations with Daphne cneorum L., S ile.ne lerchenf eldiana 
BAUMG., Aquilegia aurea JANKA, Arabis alpina L., Sax1jraga bryoides ·L ., 
Galium anisophyllon VILL. and Jasione laevis LAM. subsp. orbiculata (GRISEB. 
ex v ELEN. ) TU TIN. 

C. velebitica is endemic to the mountains of the N. part of the Balkan 
Peninsula (PODLECH 1965, FEDOROV et KovANDA 1976). Its distribution 
area consists of two parts, one in Jugoslavia and Albania, the other in Bul­
garia (for a distribution map, see PoDLECH, op. cit.). The disjunction may be 
only illusory, however, and due to insufficient knowledge of the geographical 
distribution. 

In Bulgaria, C. velebitica is fairly widespread and is the most frequent 
representative of the subsection H eterophylla. It is known to occur in the 

200 



W . and C. Stara Planina Mts., Znepole region (Mt. Cepan and Ru j), Vito8a 
Mts., Slavjanka. Mts., Pirin Mts., Rila Mts., C. and W . Rodopi Mts., Sredna 
Gora (above Koprivstica) and Thracian Plain (Sacar Planina) . 

Records of C. polyrnorpha WITASEK from Mt. Vitosa and Mt. Maragidikl) 
(PoDLECH 1965) belong t o this species. 

C. albanica WITASEK, a diploid with flowers solitary or rarely 2 - 3 together 
and corolla only 14- 18 (-22) mm long, occurs in Jugoslavia, Albania and 
Greece where it comes near to t he southern boundary of Bulgaria . It might 
perhaps be found in t he Slavjanka Mts. 

Rn-iscd her bar i um speC'imens: 
\V Rt rn Starn Phl.nina., Okoleica, leg . A. PETROV A , det . M . ANC'EV, 1976, SOM. 
Central Stam Pla.nina: Trojanski proch od , 1300 m a.s .l ., 1\1. ANCEV 1984 SOM; Trojan ski 

Ballrn.n, S. of the touri st housL' Dermenlrnja, 1600 m a.d., M. K oYANDA et M. ANCEV 1986 PR, 
ROl\f; Kaloff' r ska planina, Cufadarica. D. JoRDANOV 1923 sub C. rotundifolia L ., SO ; Gabrovski 
Balkan. I. NE,TCEY 1898 sulJ C. rof1md1jolia L ., SOM ; Kuru-derf', I. NEJCEV 1903 Rub C. rotundi­
f olia L .. SO::VI ; KarloYski Bnlkan, I. URUMOV 1927 su b C. rotund1jolia L., SOM; K arlovski Ballmn, 
B. AcHTAROY ]!)41 sub C. rotumhfolfo L., SOM; Murgas, B. AcnTAnov et V. VELCEV 1952 sub 
C. rotu mlijolia L .. SO~I; Bnzludfa, I. NEJCF.V 1898 su b C. rotund1jolia L., SO; ad cac. Bn.ba, 
B .. ..\CHTAROV Hl50 suh C. rotw1dZfolfri L., SOM. 

Znepok region: Trfin, I. Unul\rov 190n Rub C. ph11jolia Ur:cnTR. , S0.1\1; C'c'pan , B . AcH'l'AROV 
1941 sub C. pin1jolia l1ECHTR .. SOM. 

Yitofa r<'gion: Vito8a Mt.., Kop itoto - Momina skala, B. KrrANOV 1964 sub C. rotundifolia 
L., SO; Yitofa l\1t., reserYe area Bi:-3trisko b raniste . M. ANCEV 1980, SOM . 

Bela 'ica, nPn.r vr. Kongor, )I. ANCEV 1981, SO.l\I; B ela.Rica, visokoplaHirn>ki pojn.R, leg. I. 
Bo::m-cY et S. GA:-;-(:EY 1975, dct.. l\1. A:N y'EV, ROM. 

f::laYjanka, A.. DnENOVSKY 1 fl30 sub C. balcanfra var. pseudapimjol frL, SOM; Ambar-dere, 
E. Boz1LOYA, S. To~KOY et D. STNA~uv 1983 sub C. rotundijolfo L., SOM . 

Pirin: El-TC're2), B . AcHTAROY 1938 su b C . rotund1jolfo L., SOM; in saxosis rnu1mornis et 
grnminosiR El-TcpC', l.<l. :\folki valog , N. STOJ ANOV 1938 sub C. rotundijolia subsp . co11tl'Oversa 
,'1'0J. rt . .\cHT., SO; Bjn.lata reka, D. J·oRDANOV et B . KITANOV sub C. rotw1difolia L ., SO; Sklo­
no...-ete na vr. Kuklitc. E. BoZILOYA 1968 sub C. rotu ndifolia L., SO; circus K amenitica, N. 
AKDREJEv 1975 snh C. rot11ndzjolia L. , SOM; Sinani8ki d jal,S. KozucHAROV e t. C. DENl'BV 1982 
sub C. rotu11d~f Zia L., SO:\I; (l,long t he riYer Glazm', M. ANCEV 1979 SOM · Banderica - \ ichren, 
M. Axc·Ev et :'11. KovAXDA 1986, PR., SOM; circus Malu.k Kazan, l\T. ANCEV et l\I. KovANDA 
I 98G. PR, SO~I. 

Rila: Sisk°'·ica pr. Kulat.a ad Dcmir Kapi ja, ST. GEORGlEV 1889 sub C. rotundifol in L., SO; 
in graminosi!'; a1pini,:;, A. DREKOVSKY et I. URFMOY 1907 sub C. rotundifol?'a L., SOl\I; Suc~1oto 
czcro, B. DAvmoY 1911 , SO~I; Sokolcc, B . D Avrnov 1910 sub C. 1·otund1jol1'0 L., SO~I; Mala 
Carkn:1 . ahm-e t.lie rin' r LcYi I i-;kar. granite, M. ANCEV 198(), SO.l\f. 

Sredna Gora: inter cac . Pop et Popadija, N. STOJANOV Pt B. AcHTAnov l 951 su b C. rotundi ­
.folirr subsp. bf1lcnni('(( ADA:-.rovr<'.\ SO; supra urbem Koprivstica, N. STOJA:NOV et B . ACHTAROV 
105~ sub C . rotw1d1jolia L . 

Centra l P.,odopi :'.\Its. : Bezovo, B. ACH"'AROV 1937 sub C. rotundifolia subsp. p ,inifolfo (UECHTR.) 
ADAMOVlt: . 

Grouµ Lanceola tu e 

4. Campanula trojanensis KovANDA et ANcEv, sp. nova 

ITab . 1, 3-5, F ig . 4, 7 
Syn.: Campanvlrr rotund if olia auct. fl. bulg. p. p., non L.: C. tenuifo liasensu SToJ. et STE:F., 

FI. Balg. erl. I. 2: 1084, 19:!5,' non HOFJ<' M.; C . napuligera scnsu STOJ. e t STF;F., op . c. 1085, non 
ScHFR: C. Jisrudolanceolata sensu HAYEK, F l. Pcnins. Balcan. 2 : 536, 1930, non PANT.; C. serrata 
(K1T.) HE!\DRYCII::; ib p. serro ta auct., PoDLECH, Feddes Repert . 71 : 131, 1965 pro exsiec. bulg. 

Diagn.: Rhizomate incrasi::a.to, paulo ramoso, sine tuberculis ; caulibus angulat.is, glabris' 
in parte inferiore dens~ foliu:is; foliis c~111li nis anguste lanceolo.tis u sque setacc~ ii:;, integris Yel 

1) J?rescnt name : ~ft. Rusalka. 
2) Present na,me: ::\H. Vichren 
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rn.rius remote serratis , glabris; floribus in racemis confertis dispositis; gemmis pendentibus; 
ovario laievi; corolla campanulata, coerulea usque violaceo-coerulea; capsulis turbinatis usque 
ooniformibus, membranaceis, nuta.ntibus, (4-) 5-7 mm longis; aeminibus (0.8 - ) 0.9 - 1.0 
( - I.I) mm longis. Chromosomatum numerus : 2n = 34, 68. 

Floret: a mense Julio usque ad Septembrem. 
Fructificat: Septembri, Octobri. 
Holotypu11: Bulgaria centrslis, montium Stara Planin& pars medi&: in gr&minosis et fruti ­

cetiri Juniperi ~ibiricae prope refugium Dermenkaja., 1500 m s.m.; die 12. 8. 1986 leg. M. KoVANDA 

et M. ANCEV. In H erbario Instituti Bota.nici Aca,demiae Scientia.rum Bulga.ricae (SOM) Sotia.e 
sub no 145669 conserva.tur. 

Etymologia: Epitheton specificum e nomino civitatis Trojan Bulgariae derivatum. 

Perennial. Rhizome thickened (2 - 6 mm in diameter), 10- 15 (-20) cm 
long, poorly branched, without tubercles; roots thin. Stems solitary or 2- 3, 
(8 - ) 12-30 (-40) cm, erect, angular, glabrous, densely leafy below. Basal 
leaves cordate or rounded, more or less entire, mostly absent at anthesis. 
Lower and middle cauline leaves sessile, narrowly lanceolate to linear, 
1.0-2. 9 (- 3.2) mm wide, entire or rarely remotely serrate, glabrous; upper 
leaves sessile, linear to setaceous, 0.4-1.0 mm wide, entire, glabrous. 
Inflorescence more or less congested, many-flowered. Flower buds pendent 
or rarely suberect. Ovary smooth. Calyx-teeth narrowly triangular, 0.5-0. 7 
mm wide at the base, erecto patent to patent. Corolla 12 - 18 mm long, 
campanulate, blue to violet-blue. Pollen grains in diploids (25.0 - ) 27.5-32.5 
(- 37.5) µm in diameter, with 3 (-4) pores, in tetraploids (32.5-) 35.0- 40.0 
(-42.5) µm in diameter, with (3-)4- 5(-6) pores. Capsule turbinate to 
conical, pendent, (4 - ) 5-7 mm long, membranaceous. Seeds (0.8 - ) 0.9-1.0 
( - I.I) mm long. 

Time of flowering: VII-IX. Time of ripening of the fruits: IX- X. 

Karyolo gy. - In C. trojanensis two cytotypes occur, diploid (2n = 34) 
and tetraploid (2n = 68) . Both were found in similar habitats, in the Juni­
perus sibirica-V accinium myrtillus association in the Starn Planina Mts., 
about 9 km apart. Further study is required to elucidate their distributional 
patterns. Tetraploid individuals differ from the diploids in having usually 
larger and longer corolla and larger pollen grains (Tab. 3, Fig. 4). These 
differences have also been observed in other species of Oampanula containing 
diploid and tetraploid cytotypes (KovANDA 1970a, b , 1977). In addition, the 
number of apertures (pores) in the pollen grains proved helpful in distinguish­
ing the two cytotypes: 3 (-4) in diploids and (3 - ) 4- 5 (-6) in tetraploids 
(Tab. 4). The tetraploid race has previously been reported as 0. rotundifolia 
L. (ANCEV 1983). 

Morpholo gy. - This species is readily distinguished from related tax:i. 
From 0. serrata (KIT.) HENDRYCH it differs in having shorter stems, much 
narrower cauline leaves, which are almost always entire (except for the 
1- 3 lowermost), and glabrous in the edges, and shorter corolla. From 0. 
witasekiana VIERH. it differs in the absence of tubercles, glabrous leave~ 
congested in the lower part of the stem and larger corolla. 

0. trojanensis shows little variation, a property it shares with other diploid 
oreophytes. A certain amount of variability is shown in the shape of the leaves 
(both cauline and basal), position of calyx-teeth and size and shape of corolla 
but this variation is purely individual and cannot serve as the basis for 
the delimitation of any infraspecific taxa. Unlike the majority of hetero­
phyllous Campanulas , in which glabrous and hairy {or pubescent) plants 
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Tab. 5. - Times of flowerin g and ripening of fruits in the Bulgarian members of the Cam­
nula rotu.ndifolia complex. (Data summarised from herbarium specimens and personal ob­
servations. ) 

Species 

C. eitxina (VELEN. ) ANcEv 
C. Jordanovii ANCEV 
et KovANDA 
c. velebi tica BORBAS 

C. trojanensis KovANDA 
et ANCEV 
C. cochleariif olia LAM . 

0. Scheuchzeri VILL. 

Time of flowe ring 

15 May - 30 June 
15 July - 30 August 

15 July - 30 August 

15 July - 20 ( - 30) August 

10 July - 30 August 
15 July - 30 August 

Time of ripening of 
the fruits 

15 July - 30 August 
15 August - 30 September 

15 August - 30 September 
( - 15 October) 

l September - 15 October 

15 August - 30 September 
l September - 15 October 

occur side by side, in C. trojanensis the latter seem to be missing. An in­
teresting modification is seen in plants growing in prostrate shrubs of Juni­
perus sibirica BuRGSD. in which the part of the stem protected by the twigs 
is completely leafless and the leaves are congested in the middle of the stem. 

Ecology. - C. trojanensis occurs in mountain meadows and grasslands on 
acid soils. The geological substratum is most often granite. It is usually found 
in the Juniperus sibirica BuRGSD. Vaccinium myrtillus L. , Jimiperus sibirica 
BuRGSD.-Vaccinium vitis-idaea L. and Bruckenthalia spiculifolia (SALISB.) 
REICHENB.-Jasione montana L. associations, as well as together with Thym its 
sp . div., Acinos alpiniis (L.) MOENCH and Dianthus petraeus WALDST. et KIT. 
Vertically, C. trojanensis extends from 1300 m (slopes of the Tro­
janski Prochod Pass, Stara Planina Mts.) to 2000 m (near the top of Mt. 
Ru en, Osogovska Planina Mts.) above sea level. 

G e ographical di s tribution. - C. trojanensis occurs in the W. and C. 
Stara Planina Mts. as well as in the Osogovska Planina Mts. It is also known 
from one locality in the Rila Mts. (Maia Carkva) (Fig. 7). It seems likely that 
the species occurs also in the mountains of the S.E. part of Jugoslavia. It 
may be classified as a relic oreophyte of the N.E. part of the Balkan Peninsula . 

Reports of C. serrata (KIT.) HENDRYCH (WITASEK 1902, PonLECH 1965) 
and C. witasekiana VrnRH. (PoDLECH 1965, FEDOROV et KovANDA 1976) 
from the K alofer Balkan refer to C. trojanensis. 

l~evisecl h e r barium s p ec imens: 
Stara Planina : W estern Stara Planina, Korn - Todorini kuli, I. STAMBOLIEV 1898 sub C. ro­

tundifolia L., SOM; Central Stam Planina, Trojanski Balkan, I. URUMOV 1900 sub C. riapuligera 
SCJ-CUR , SOM; Gabrovski B.:i.lkan, Kuru-dere ; I. NEJCEV 1903 sub a. Scheuchzeri VILL., SOM; 
Gabrovski Balkan, J urtKOVSKI 1932 sub a. rotundifolia var. balcanica (HRUBY) ADAMOVIC, SOM; 
B eklem eto, S. VASILEVA et N . VICHODZEVSKY 1970 sub 0. rotundijolia subsp. balcanica ADA· 
MOVIC, SO; VI'. Botev - vr. Djuz -Cal, J. KoEVA 1974 ~mb a. rotundif olia L ., SOM; Kuru-dere, 
M. ANCEV 1974, SOM; Trojanska Planina, in the surroundings of tourist house Dermenkaja, 
M. ANcEv 1984, SOM; M. KovANDA et M. ANcEv 1986, PR, SOM; Orlovo gnezdo, M. KovANDA 
et M. ANCEV 1986, PR, SOM. 

W est frontier mountains: Osogovska planina, v r. !;;apka, M. ANCEV 1981 , SOM; I. URUMOV 
1902 sub C. rotundifolia. L ., SOM. 

Rila, Ma ia Ci'trkva, B. D Avrnov 19 ll , SOM. 
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Gr np Alpicolae 

5. Campanula cochleariifolia LAM. Tab. l' - 5 , Fig, 5 
Uampanula cochleariifoli a LA)L, Encycl. Icth. B t. l: 57 , 17 5; HAYEK, J>rodr. Fl. Perrins. 

Balea n. 2: 536, 1930. - Syn.: Campanulct pusilla H AE"KE in JA Q . Collect. Bot. 2 : 79, 1788; 
'

1

TOJ. e t STEF., FI. Balg . ed. 1, 2: 1085, 1925; c. pusilla HAENKE var. p erinica VELEN ., s .. B . 
r onigl. B ohm. G s. Wi sR., 1910/8 : 9, 1911; c. cochleariifolia L. f. pirinica (VELE N .} HAYEK, 

l. ' .; ~To.r., S TEF. e t KiTA ., Fi. Balg. ed. 4, 2: 1049, 19G7; C. cochleariijolia LAM. subsp. perinica 
(VELE . . ) STo.r. et A HT., Mitt. K i:inigl. Naturwis . Inst. Sofia , 12: 186, 1939; 0 . cochleariifolia 
L M. suh p. perinica (VELEN.) STOJ. et AuHT . f. vmbrosa STOJ . et A c HT., 1. c. 

C. cochleariifolia is an ancient alpine diploid with 2n = 34. Counts have 
been published for plants from th Pyrenees (GESLOT 1982), Alps (e.g. Bo­
CHER 1960, GuTERMANN in LovE et LovE 1961, GADELLA 1964) and Western 

23 25 26 27 28 

44 

4 ) 

4 ) 

Fig. 7. - Di fi' tribution in Bulgaria of C. tro;ianensis KovANDA et ~ NCEV (11) and 0. J ordanovi-i 
A NcEv et KoVANDA (b) 

Carpathians (BIELAWSKA 1964, GADELLA 1964, KovANDA 1970a). The diploid 
chromosome number was also noted on material from Bulgaria (Tab. 1). A 
t traploid number, 2n = 68, was reported by SuGIURA (1940, 1942) and 
GADELLA (1964) for cultivat d material of u known origin . H u BAC (sec. 
GESLOT 1982) gives the tetraploid number for material from Haute Savoie, 
France. 

The species is calcicole throughout its extensive distribution area (moun­
tains of W. , C., S. and S.E. Europe). Whereas in the Alps it occasionally 
invades siliceous substrata, elsewhere it is strictlv confined to limestones and 
dolomites. This is the case also in Bulgaria. H re 'it grows in associations with 
F estuca dalmatica (HA KEL) K. RICHTER, Paronychia lcapela (HACQ.) KERNER, 
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Saxifraga oppositifolia L ., S cutellaria alpina L., Globularia cordif olia L., 
Leontopodium alpinum CASS . and Aster alpinus L. 

In Bulgaria, 0. cochleariifolia, occurs only in the limestone p art of the P irin 
Mts. where it extends from 1900 to c. 2900 m above sea level. 

Rev ise d h e r bar ium s p ecimens: 
Pirin : El -Tepe, B. D Avrnov 1915 , S OM; Sina n ica, B. AcHTAROV 1937, S Ol\I; Ba.juvi dupki, 

B. AcHTAROV rn:rn, SOM; B a ju\·i d u pki, N . STOJANOV 1939 su b c. pusil fo var . perill'iW Y ELEN. , 

SO; in r u pibu::i um brosis m armore is \·a lle Banclerica, N . STOJ A ·ov 1938 sub C. pusilla f. umbms'L 
S '.rOJ. Pt ActtT . . S O ; in lap ido"is granitic i:;:, su b locus S ina nica, N. V r cHOOZEVHJ;:Y s u b C. pusilln 
f. piri11fru HAYEK, RO; B a nski Such odol, E. B o fa L°'"A 1968 sub C. pu illa f . pirim·ca HA n:i,;., SO. 

G r o u p Sc h e u c h z e r i r1 n a e 

6. Oampanula S cheuchzeri VILL. Tab . 1- 5, Fig. 6 
Campanulu 8chenchzeri VrLL ., Pros.p. Pl. D a u p h . 22 , 1779 ; S'rOJ, et STEF., F I. B~tlg. ed. 1, 2: 

1085, ] 925; H AYEK , Prodr. Fl. Pcnin:i. Balcan. 2: u:rn , 1930. - S yn.: G. rotumlifoliu L. ni.r. 
lwlcarn:ca ADAMOVIC, A lig . B ot. Z. 5 : 73 , 1899; S 'l.'OJ . et S TEF., I. c .; C. rotund·ijolio L. subsp . 
balcanica (ADAi\1'0V I c ) STOJ. et ST.E:F ., o p . c . e el. 2 : 980, rn :)3; C. Scheuchzeri V I LL. var. klruln ia na 
sen su STOJ . et STEF., op . c . ed. 1, ~: 1084, 1925, non ScHun. 

0. Scheilchzeri is a polyploid oreophy te widely distributed in the mountains 
of C. and S. Europe (Pyrenees , Jura, Schwarzwald, Alps, Apennines, Balkan 
P eninsula southwards to Albania and Macedonia). The chromosome counts 
available (e.g. BocHER 1960, GUTERMANN in LovE et LOVE 1961, GADELLA 
1964, PODLECH 1965, KOVANDA 1970a, GESLOT 1982) indicate that the species 
is predominantly tetraploid (2n = 68), hexaploids (2n = 102) having been 
reported only from the Abruzzi Mts. in Italy (PoDLECH 1965). The tetraploid 
count published by ANCEV (1983) is apparently the first m ade on material 
from the Balkan part of the distribution area. 

vVe know 0. Scheuchzeri only from one locality, Kuru-dere in the Central 
Stara Planina Mts. where it occurs in associations with J uniperus sibirica 
BuRGSD., Agrostis capillaris L., Arctostaphyllos uva-ursi (L.) SPRENGEL, 
Vacciniilm vitis -idaea L ., Bruckenthalia spiculifolia (SALISB.) REICHENB., 
Acinos alpinus (L.) MOENCH and Homogyne alpina (L.) CASS. P o r> LECH 
(1965) reports 0 . S cheuchzeri from two more localities in the Stara Planina 
Mts. The vertical range of distribution is from c. 1400 to c. 2200 m aborn sea 
level. 

R e vi sed h er Larium s p e c i me n s : 
Central Stara Pla nina: Kalofe rs ki B a lkan, A. D HENOVSKY et I. U RUi\IOV HI09 sub C. rotundi· 

j olia L ., S Ol\I ; Kuru -d ere, M . A NCRV J 974 , SO.l\T. 

Group V itlgar es 

7. Oampanula rotundifolia L. 
Campanula rotu ndifolia L., Sp. Pl. 163, 1753. 

0. rotundifolia, even in its narrow circvmscricpiton (e.g. PoDLECH 1965, 
FE:DOROV et KovANDA 1976), is a huge polyploid structure with a complex 
variation pattern. It is widespread and extremely variable throughout much 
of the temperate zone of Europe but clearly declines towards the south where 
it is replaced by its mountain derivatives and members of the Saxicolae 
group. The distribution of the three cytotypes (diploid, tetraploid and hexa­
ploid) is somewhat puzzling (KovANDA 1970a,b). 
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The vast majority of Bulgarian specimens a,re outside the species limits of 
C. rotundifolia L. and have been referred to other well-defined taxa (see 
above). Perhaps the only exception is a small collection from near Borovec 
in the Rila Mts. Unfortunately, the material is too scanty, with no flowers , 
making its classification as belonging to C. rotundifolia somewhat doubtful. 
Despite a detailed search of the locality in 1987, we failed to confirm the 
occurrence of C. rotundifolia (or any other representative of the complex) 
there. Neither it is certain whether the plant was autochthonous in this site. 
Borovec was a hunting area of the Tsar Boris III. and a number of plants 
have been planted there by the German gardener E. Schwach in 1931 - 1941. 
Some of them still survive, including Rhododendron myrtifolium SCHOTT et 
KoTSCHY, Telekia speciosa (ScHREBER) BAUMG. , Campanula latifolia L ., 
Adenophora liliifolia (L.) LEDEB. and others. Another possibility is that 
C. rotundifolia was jnadvertently introduced there with grass seed, as is the 
case e.g. with C. rhomboidalis L. in its extra-Alpine localities (e.g. KovANDA 
et Husov.A 1976). 

Rev i f'. Nl h e r ha r i um s p o c i m e n : 
Rila. nPar the forestry stat,ion Ovnarsko , P. IVANOV A l !l7G, SOM. 

ROUHR N 

Komplex Cumpunulr1 rotw1dtfolia je v Bulharskn zastoupen sedmi druliy, C . ~uxina (VELEN.} 
ANt'EV (2n = :34), C. Jordrmouii ANCEV et KoVA,NDA (2n = 34). C. veleb1'.tica BoRB.i\s (2n = 34, 
68), C. trojanensis KovANDA et ANCEV (2n = 34, 68), C. cochleori·1jol£a LAM. (2n = 34), C. 
Scheuchzeri VILL. (2n = 68) a C. rotundifolia L. Z nich jsou C. euxina, C. Jordanovii a snad 
i c. trojanensis bulhamkyrni Pncl ernity . c. Sche-uchzeri je v Bulharsku znama z jedine Joka lity, 
C. rotunclifolia rovnez, neni vSa. k j ivme. zda je puvoclni a zda jde skutecne o t,en to (lruh. Uclaje 
o vyskytu C. polymorpha WrrAs., C. serrata (KIT.) HENDRYCH a C. witasekiana VrnRH. se 
ukazal;\'- byt mylne . U kazdeho drnh u jsou pi-ipojeny poznamky k morfologii , karyologii, feno ­
logi i, variabilito, ekologii a geografickem '.1 rozsifoni. Rovnez hy la stud ovana korolace mezi stupnem. 
p loidie a , -olikosti pylovych zrnek. 
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See abo Plates I-III in the Appendix. 

M. :l\1. Du c kert -Henrio<l et C. Favargcr: 

Contribution a la cytotaxonomie et a la cytogeographie des Poa 
(Poaceae = Gramineae) de la Suisse 

(Index <lcs nombrcs cltromosomiqucs 1lcs Spcrrna.tophytes de la Suisse : II PoacPne, Genre Pua) 

l\l emoircs de la Soci6M Helvfitiqw· dP s Sciences Naturelles, vol. 100. - Birkhi:i.user Verlag, Basel 
et Bm;to11 HJ87, 130 str., 28 tab. a 07 + 5 obr. v t oxtu, cena vaz. 98, - SFr. (Kniha je v knihovne 
CSBS_ ) 

Kar.votaxonomie jiz dlouho rn~patfi k novinkam v botanickem vyzkumu, presto vsak ji mu ­
silu<· fadit stal (~ k modi>rnim a lil avne v n ojlcpsirn slova sm~rslu plodnym taxonomickym discipli­
uarn. Prav<lou jo, ze cx tenzivni karyotaxonornicky vyzkum SC postupne odsouva do oblasti 
S m ensi hotn.nickou trarlici, aicm<~ne i V SOUCasnosti SC sotkavame S karyologickymi pracemi ze 
stfcdni ci zapadni Evropy, kt<:> re stoji za to s i pfecist. Obvykle se jetlna o studie zevruhneji zkou­
majici taxonon'.ickon Ci biosystematickcu problematiku naznacenou pfedchazejici karyologickou 
prospekci . K takovym praoim nalezi i recenzovane dilo vytvofone pod vedenim seniora evropske 
karyotaxonomie prof. C. Favargera. 

Auto!·i zpracovali uctyhodne mnoZistvi materialu 19 clruhu rodu Poa z celeho uzemi ~vycar-.ka 
(kupf. chromoz6move pocty byly zjisfovany u vice nd 800 rostlin ze 700 populaci). Vysledky 
zkoumani m ei6zy a. rnit6zy, korelace s morfologickymi vlastnostmi a geografickymi ci ekologicky­
ini charakteristikami u. obsazne diskuse, vse doplnene pfehlednymi tabulkami a ilustracemi, jsou 
uvefejneny formou, jakou nemohu nazvat jinak nez vypravnou monografii. 

Pfi taxonomicke, mikroevolucni Ci fytogeograficke interpretaci ziskanych dat jsou autofi po ­
merne zddenli vi. coz vsak lze sotva pokladat za nedostatek. Z rysledku alespon strucne o druzich 
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