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Introduction

Genus Lathyrus L. (Fabaceae) belongs to tribe Vicieae
(Adans.) DC. and comprises about 150 species dis-
tributed chiefly in Europe, Asia and North America,
extending to temperate South America and tropical
East Africa (Polhill & Raven, 1981).
In the Bulgarian flora the genus is represented by 29
species (Kozuharov, 1976; 1992). Two of them
Lathyrus pratensis L. and L. hallersteinii Baumg. are
related to section Pratensis Bässler. The section is
characterized by the presence of one-paired leaflets,
large stipules, unequally sagittate and yellow flow-
ers. A typical feature is the presence of equally-shaped
calyx-teeth (Bässler, 1966).
Both species are closely similar in their morphologi-
cal characteristics and often difficulties arise in their
determination. This leads to problems in presenting
the correct chorological information, especially for
L. hallersteinii. This was the main reason of conduct-
ing the present detailed investigation on sect. Praten-
sis in Bulgaria.

Material and Methods

The information for the distribution of the investigat-
ed species as well as of their macromorphological
features are based on the available literature data and
specimens deposited in the Herbaria of Sofia Univer-
sity (SO) and Institute of Botany at Bulgarian Acade-
my of Sciences (SOM), and in personal collection.
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The distribution is indicated on an UTM Grid map of
Bulgaria (Scale 1: 1 500 000) (Fig. 1). The macro-
morphological comparison of the species is shown
on Table 1.
The ecological characteristics are after Davis (1970)
and Kojic (1972). The area-diagnosis after Meusel et
al. (1965) is also presented.
The materials for karyological and pollen-morpho-
logical studies are collected from natural localities.
The vaucher specimens are deposited in the Herbari-
um of Sofia University (SO).
The karyotypes are investigated on metaphase plates
prepared from root meristem of germinating seeds
treated in hot hydrolysis and stained in chematoxilin
after Gomory (Pearse, 1960). The chromosomal type
is determined after the centromere index Ic =s/s+l
according to the classification proposed by Grif &
Agapova (1986). The karyotypes and their composi-
tion are shown on Fig. 2. The absolute chromosome
length (Σs+l) and the ratio Xmax : Xmim is also indi-
cated.
Pollen is acetolysed according to the standard proce-
dure (Erdtman, 1960). For LO microscopy slides are
prepared by mounting the pollen in glycerol jelly. Six
pollen-morphological characters are measured: P (po-
lar diameter), E (equatorial diameter), colpus length,
porus diameter, M (mesocolpium), A (apocolpium)
and the P/E ratio. For SEM observation acetolysed
pollen grains are coated as dry specimens with gold
with the aid of a JEOL-JFC-1200 Coater. The micro-
photographs are obtained with JEOL-JSM-5510 SEM.
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The pollen-morphological description follows the ter-
minology after Reitsma (1970) and Punt et al. (1994).
The results are presented on Fig 3.

Results and Discussion

Lathyrus pratensis L. – Central Stara Planina Mts.,
Buzludza locality, SO-102337
The distribution range of this species covers Europe,
the Caucasus Mts., South-western and Central Asia,
Siberia, Sino-Japannese and Indo-Himalayan regions,
Northern and Central Africa.
Geoelement: euro-siberian
Ecology: Perennial, mesophytic to xeromesophytic
species in marshes, scrubs and woodlands, on dry
rocky to wet grasslands along streams, often in habi-
tats with well-pronounced human activity, and as a

low concurrent adventive species.
It is widely distributed in Bulgaria up to 1500 m a. s.
l. (Kozuharov 1976; 1992) (Fig. 1).

Lathyrus hallersteinii Baumg. – Central Rhodopes
Mts., Beglika locality, SO-102337.
The distribution range of this species covers South-
eastern Europe (Romania and Balkan peninsula).
Geoelement: southeastern-european
Ecology: Perennial, mesophytic species in woodlands,
in glans, beech-forestlands around them, on humid
places, often together with L. pratensis.
It is rarely distributed in Bulgaria in the floristic re-
gions Rhodopes Mts. and Central Stara Planina Mts.
up to 1000 m a. s. l. (Kozuharov 1976, 1992) (Fig. 1).

Tab. 1. Comparison between Lathyrus pratensis and L. hallersteinii

Fig. 1. The distribution of Lathyrus pratensis ( ) and L. hallersteinii ( ).



Contribution to the biosystematics of genus Lathyrus L. (Fabaceae, sect. Pratensis Bässler)...

469Proceedings of the 2nd Congress of Ecologists of Macedonia

Fig. 2. The karyotypes of Lathyrus pratensis (A) and L. hallersteinii (B).

Fig. 3. The SEM microphotography of pollen grains of Lathyrus pratensis (1 - equatorial view; 2 - aperture;
3 - ornamentation in the mesocolpium) and L. hallersteinii (4 - equatorial view; 5 - polar view; 6 -
ornamentation around colpus).
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Macromorphology

The morphological features of the greatest impor-
tance for the delimitation of L. pratensis from L.
hallersteinii are the following: the height and branch-
ing of the stem, the ratio between length of the
stipules and length of the leaflets, the number of flow-
ers in a raceme, indumentum of the calyx, the ratio
between length of the vexillum and length of the al-
lae, length of the vexillum unguis, the carina apex,
and the colour of the juvenile legume (Tab. 1). Fol-
lowing these features the herbarium specimens de-
termined as L. pratensis must be related to L. haller-
steinii (SO 45083, 46876, 46877, 66233, 66234,
90309, 92169, SOM 129750, 135507, 147304,
153358). On the basis of this conclusion the distri-
bution of L. hallersteinii in the floristic regions Cen-
tral Stara Planina Mts. and Pirin Mts. is confirmed
and three new localities are established for the flo-
ristic regions Western Stara Planina Mts, Rila Mts.
and Vitosha Mts.

Karyology

Lathyrus pratensis L. (Fig. 2-A).
Chromosome number: 2n = 14. This number con-
firms previous data (Kozuharov & al., 1975, Fedor-
ov 1969: 302, Goldblatt & Johnson 1990: 89, 1991:
104, 1996: 115, 2000: 71, Shopova & al. 1990,).
Polyploid variants with 2n = 16, 21, 28 on the basis
of x = 7 have not been observed.
Karyotype: 2n = 2x = 6M + 4SM + 2I + 2MSAT.
The investigated karyotype is slightly asymmetrical.
These results differ from previous data (Kozuharov
& al. 1975) by the absence of acrocentric chromo-
somes. The karyotype presented by Shopova & al.
(1990) consists only of metacentric and submetacen-
tric chromosomes (2n = 2M + 10SM + 2SMSAT). A
pair of metacentric chromosomes (the first in length)
carries large satellites. The karyotype has one sub-
metacentric chromosome pair of different in size
chromatides. Total length of the karyotype: Σs+l =
99.4 µm. Ratio Xmax : Xmin: 1.4 : 1.

Lathyrus hallersteinii Baumg. (Fig. 2-B).
Chromosome number: 2n = 14. This number is re-
ported for the first time for a population from Bulgar-
ia. Previous to the present study no karyological data
for this species was available.
Karyotype: 2n = 2x = 8M + 2SM + 2I + 2MSAT. The
slightly asymmetrical karyotype is characterized by a
relatively homogenous composition of metacentric
(M), submetacentric (SM) and intercentric (I) chro-
mosomes. A pair of chromosomes with satellites is
established. The satellites are attached to the first in
length chromosome of metacentric type. The size of
the chromosomes in this karyotype varies between 6.4

µm and 7.2 µm. The shortest and the longest chromo-
somes are of metacentric type. Total length of the
karyotype: Σs+l = 96.8 µm. Ratio Xmax : Xmin: 1.1 :
1.

Pollen morphology

Lathyrus pratensis L. (Fig. 3-1, 2, 3).
Pollen class: 3-zonocolporate.
Pollen type: Prolate (P/E = 1.48).
Outlines: Equatorial view – rectangular-obtuse-con-
vex; Polar view – triangular-obtuse-convex.
Apertures: Ectocolpi – straight, with acute ends,
broader at the equator, colpus membrane finely gran-
ulated; Endopori – circular.
Ornamentation: Perforate, clearly visible in the me-
socolpium and completely absent in the apocolpium.
Exine: Thicker in the mesocolpium (0.75 µm), and
slightly thinner in the apocolpium; The exine struc-
ture is composed of foot layer, columellae and tec-
tum.
Measurements: P - 33.2 (36.9) 41.1 µm, E - 22.9 (24.0)
28.4 µm, colpus length - 22.9 (25.1) 27.7 µm, porus
diameter - 4.0 (5.1) 6.0 µm, M - 11.9 (15.5) 18.2 µm,
A - 11.1 (13.3) 15.8 µm.

Lathyrus hallersteinii Baumg. (Fig. 3-4, 5, 6).
Pollen class: 3-zonocolporate.
Pollen type: Prolate (P/E = 1.47).
Outlines: Equatorial view – rectangular-obtuse-con-
vex; Polar view – triangular-obtuse-convex.
Apertures: Ectocolpi – straight, with acute ends,
broader at the equator, colpus membrane finely gran-
ulated; Endopori – circular.
Ornamentation: Perforate, clearly visible in the me-
socolpium and completely absent in the apocolpium.
Exine: Thicker in the mesocolpium (0.75 µm), and
slightly thinner in the apocolpium; The exine struc-
ture is composed of foot layer, columellae and tec-
tum.
Measurements: P - 30.0 (35.4) 40.3 µm, E - 18.9 (24.2)
28.4 µm, colpus length - 20.5 (26.2) 29.2 µm, porus
diameter - 3.6 (4.6) 6.3 µm, M - 9.5 (12.5) 17.4 µm,
A - 7.9 (10.4) 15.8 µm.

Conclusions

Both species Lathyrus pratensis L. and L. hallerstei-
nii Baumg. are closely similar in their macromorpho-
logical, pollen-morphological and karyological char-
acteristics.
The macromorphological complex of features distin-
guishing the species is: height and branching of the
stem, ratio – length of stipules to length of leaflets,
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number of flowers in a raceme, indumentum of ca-
lyx, ratio – length of vexillum to length of allae,
length of vexillum unguis, carina apex, colour of ju-
venile’s legume.
The chromosome number 2n=14 for L. pratensis con-
firms previous data. The number 2n=14 is reported
for the first time for a population of L. hallersteinii
in Bulgaria. The karyotypes are slightly asymmetri-
cal, consisting of M, SM and I chromosomes. The
establishment of heteromorphic chromosome pairs
in the karyotypes of L. pratensis testifies to signifi-
cant chromosomal rearrangements in the course of
evolutionary processes.
The pollen morphology of both species is compara-
tively homogenous. The pollen grains are 3-zono-
colporate of prolat-type, the tectum is perforate. The
pollen morphology confirms their close relationships.
The distribution of L. hallersteinii in localities of
the floristic regions Central Stara Planina Mts. and
Pirin Mts. is verified. Three new localities were es-
tablished for the floristic regions Western Stara Plan-
ina Mts, Rila Mts. and Vitosha Mts. This taxon is
rarely distributed and its populations have to be
placed under control and protection.
Acknowledgements: The financial support through
Project № YS-B-1202/02 provided by The Ministry
of Education and Science in Sofia is gratefully ac-
knowledged.

References

Bassler, M. (1966). Die Setllung des Subgen. Oro-
bus (L.) Baker in Gattung Lathyrus L. und seine
systematische Gliederung. Feddes Repert., 72: 69-
97.

Davis, P. (1970). Lathyrus L. In: Davis, P. H. (ed.)
Flora of Turkey and the East Aegean Islands, 3:
328-369.

Erdtman, G. (1960). The acetolysis method. A re-
vised description. Svensk Bot. Tidskr. 54: 561 –
564.

Fedorov, A. N. (ed.) (1969). Chromosome numbers
of flowering plants. Leningrad.

Goldblatt, P. & Johnson, D. E. (1990). Index to plant
chromosome numbers for 1986-1987. Monogr.
Syst. Botany, Missouri Bot. Gard. 30.

Goldblatt, P. & Johnson, D. E. (1991). Index to plant
chromosome numbers for 1988-1989. Monogr.
Syst. Botany, Missouri Bot. Gard. 40.

Goldblatt, P. & Johnson, D. E. (1996). Index to plant
chromosome numbers for 1992-1993. Monogr.
Syst. Botany, Missouri Bot. Gard. 52.

Goldblatt, P. & Johnson, D. E. (2000). Index to plant
chromosome numbers for 1996-1997. Monogr.
Syst. Botany, Missouri Bot. Gard. 81.

Grif, V. & Agapova, N. (1986). On the methods of
description of plant karyotype. Bot. Zurn. 71(6):
550-553.

Kojic, M. (1972). Lathyrus L. In: Josifovic, M. (ed.).
Флора Сеибje, Belograd, 4: 359-385.

Kozuharov, S. (1976). Lathyrus L. In: Jordanov, D.
(ed.), Flora NR Bulgaria. BAN. Sofia, 6: 503-548.

Kozuharov, S. (1992). Fabaceae. In: Kozuharov, S.
(ed.), Opredelitel na vischite rastenija v Balgari-
ja. Nauka i Izkustvo. Sofia, 382-441.

Kozuharov, S., Petrova, A. & Markova, T. (1975).
Reports. In: Löve, A. (ed.) IOPB Chromosome
numbers reports, XLIII. Taxon 24: 369p.

Meusel, H., Jager, E., Rauschart, S., E. Weinert.
(1965). Vergleichende chorologie der zentraleu-
ropaischen flora, -1, VEB G. Fischer Verlag Jena.

Pearse, G. (1960). Histochemistry. London, 759 p.
Polhill, R. & P. Raven (eds.). (1981). Advances in

Legume Systematics. Part I. Royal Bot. Gardens,
Kew: 425 pp.

Punt, W., Blackmore, S., Nilsson, S. & Le Thomas,
A. (1994). Glossary of pollen and spores termi-
nology. Lab. Paleobot. Palynol., Utrecht. 71 pp.

Reitsma, T. (1970). Sugesstions towards unification
of descriptive terminology of Angiosperm pollen
grains. Rev. Paleobot. Palyn., 10:39-60.

Shopova, M., Sekovski Z., Matevski, V. & Dimeska,
G. (1990). Chromosome atlas of some Mace-
donian Angiosperms VI. God. zb., Biol., Skopje
41-42: 381-399.


