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ABSTRACT: The authors have studied the distribution, diver-
sity and equitability of three species of Gentiana and Gentianella
ciliata in relation to different factor gradients (altitude, preci-
pitation and habitat) and flowering time. Maximum and minimum,
both values of diversity are observed in G. cruciata, maximum
for altitude and minimum for habitat factor. |In case of equita-
bility, highest value n*ts been observed in G. cruciata for habitat
factor while lowest value in G. asclepiadea for precipitation. For
the equitability calculated in relation to the highest number of
each factor gradient, also, we find different values in different
species in habitat and altitude gradients. In flowering time highest
value has been found in G. pneumonanthe and lowest in G. ascle-
piadea.

INTRODUCTION

Gentiana L., an interesting perennial (rarely annual) Genus of Gentianaceae is most-
ly in the temperate regions and even extends to the arctic and alpine zones.
GRISEBACH (1839) and KUSNEZOW (1896-1904) vividly described the sys-
tematic and geographical range of Gentiana. more particularly details of
the distribution of German and Russian species. Hungarian Gentiana has
been worked out in details by JAVORKA (1925), SOO and JAVORKA(1952)
and SOO (1966) in their floristic manuals. Originally six species of Gen-
tiana were reported from Hungary: G. ciliata L., G, asclepiadea L., G.
pneumonanthe L., G. cruciata L., G. livonica (Ledeb.) Esch., G. aus-
triaca A. and J. Kern. SOO (l.c.) following KUSNEZOW (l.e.), however,
transferred two species: G. livonica and G. austriaca to the genus Gen-
tianella. In our numerical evaluation of Gentiana, we discussed in detail
the separation of Gentiana and Gentianella (SZUJKO-LACZA - SEN 1976,
1977). In the present paper we have made an attempt to study the pattern



of distribution, diversity and equitability of three species of Gentiana and
one species of Gentianella (G. ciliata) reported from Hungary. AIll our
observations are based on the dried specimens of the Herbarium of the
Hungarian Natural History Museum, Budapest which embodies a huge col-
lection of Gentiana species from various parts of Hungary since the middle
of the 19th century. The herbarium sheets frequently contain a good deal
of information regarding the type of community in which the plants occur,
the exact locality, altitude, etc. From the available information we have
summarized the frequency of each species in different communities and
factor gradients (altitude, annual precipitation) and calculated the diver-
sity and equitability of each species.

The communities have, however, not been designated here according to
BRAUN-BLANQUET's system, as most of the sheets, particularly the old
ones, are not labelled accordingly. We have, therefore, wused the term
habitat as difined and differentiated from niche and ecotype by WHITTA-
KER, LEVIN and ROOT (1973) to describe the range of environments and
communities over which a species occurs. This term comes nearer to the
old European term formation. MAC ARTHUR (1961) pointed out that the
territories of most species are scattered rather sparsely over the area,
and the territories of very few species form a mosaic. We, therefore,
believe that within the area of a species the discontinuity of its distribu-
tion is more characteristic than continuity, because, as we suppose, every
species is regulated by more than one environmental factors in different
degree. In other words, most of the species can and have to adapt to
different habitat and environmental factors within a tolerance range. There-
fore, we have made an attempt to find out the factor which produces the
minimum diversity and nearly maximum equitability in four species within
the Carpathians and Great Hungarian Plain. Similarly, we have calculated
the diversity in the flowering frequency of the species. Lastly, the mu-
tual information between one examined factor and species has been deter-
mined.

Diversity which is a measure of community structure was first quantified
by MARGALEF (1956) by methods derived from SHANON's information
theory and SHANON and WEAVER'S index. (1963) Later, MACARTHUR and
MAC ARTHUR (1961) used it to measure the community structure of birds.
PIELOU (1966) who used the diversity index to investigate the structure
and stability of communities, suggested that diversity means the number
of bits per individual (i.e. number of individuals/species). We have re-
garded here the bits to mean number of individuals per species along its
distributional range. ODUM (1969) states "Diversity is a mathematical ex-
pression which expresses the ratio between the species and individuals in
a biotic community", Equitability is an important measure of relative di-
versity (SHELDON 1969). It represents the ratio of observed diversity to
maximum diversity (MARGALEF 1969, PATTEN 1962). LLOYD and GHE-
LARDI (1964) have recognized two distinct components of species diver-
sity: the number of species and the equitability with which the individuals
are apportioned among the species.



We have, however, considered diversity to represent the distribution of
individuals of a species per factor gradient. It is, therefore, interesting
to find out the factor which produces maximum and minimum diversity
and equitability in the four species. Further, it may be useful to deter-
mine the differences between the effect of different factors on a particu-
lar species.

MATERIAL AND METHODS

Our observations are based on the dried specimens of the Herbarium Bu-
dapest (H.B.). All the herbarium sheets studied have been cited accord-
ing to the alphabethical order of the locality. The name of the exact lo-
cation is followed by the name of the district in bracket. The district
name is followed by that of region and geographical area (given under in-
verted coma). The name of the geographical area is followed by the col-
lector's name which in its turn is followed by the date of collection. All
the details are given in the same language in which they are written in
the herbarium sheets. The languages are German, Hungarian, Latin, Rou-
manian and Slovakian. In those cases where there are two collectors, their
names are connected by the Latin et (= and). The names given after putt-
ing a coma after the date of collection indicate those of subsequent col-
lectors collecting the same species from the same locality, while those
after a semicolon represent the name of a new locality. In some cases
we could find only the geographical area and not the exact location of a
specimen, so we have indicated only the geographical area under inverted
coma. There are some sheets in which the names of exact location and
geographical area are given but not that of the district. In such cases the
name of the geographical area has been put in brackets. Further infor-
mation regarding the plants, e g. habitat, altitude and basic nature of
stone, if any, have not been given for brevity. However, they have been
used in calculating diversity except the basic nature of stone. We have
collected all the data available in the herbarium sheets for calculating di-
versity, equitability and frequency of flowering. For diversity we have
followed the SHANNON - WEAVER'S model (1963). GREENE (1975) have
compaired the six diversity indices and suggested the advantages and dis-
advantages of the different indices.in biological sciences. Equitability has
been calculated by following M. LLOYD and R.J. GHELARDI (1964). First
we have calculated diversity and equitability of each of the four species
in relation to different environmental factor gradient and flowering time.
Then we determined the proportion of equitability of each species in re-
lation to the highest number of each factor gradient. This is the relative
H
equitability = E' = (where C= number of categories).
log. max. c.

At last, we have made an attempt to find out the correlation, if any, be-
tween a factor gradient and the pattern of distribution of the species (af-
ter KULLBACH 1959).



The locality-wise distribution of the four species has been plotted in se-
parate maps (1, 2, 3 and 4). Where a species has been collected for more
than once from the same locality, we have shown it only once. With a
view to have a correct picture of the gradients of climatic and biotic fa-
ctors we have included in our study some areas outside the present geog-
raphical boundary of Hungary. The data of habitat, altitude and flowering
times have been taken from herbarium sheets, while that of annual pre-
cipitation of a particular territory has been taken from Pallas Lexikon
(1896). Besides studying the dried herbarium specimens we have also vi-
sited the different localities to study the phenotypic variation and ecolo-
gical association of the living plants more accurately.

Key to abréviations: B= A. Boros, com. = Comitat (=.. eounty), m. =
mountain, P = F. Pax.

Gentiana asclepiadea L.

Abrudbanya (com. Als6 - Fehér), J. Banyai, 30.9.1910; "Adler"? (com.
Méaramaros), J. Sadler; Almésgalgdé (com. Sziladgy), L. Timéar, 4.9.1941;
Alsészdolndok (Vendvidék, com. Vas) "in valle rivuli Cselin", T. Pécs et
I. Gelencsér, 22.8.1954 and G. Vida; S. Javorka - T. Pob6cs et V. Csapo-
dy, 2. 6. 1955, "Garajka voélgy" S. Javorka - T. Pécs et V. Csapody, 3.
6. 1955; Alsé - Verecke (com. Bereg) "secus rivi Latorcza", L. Thaisz,
23. 8. 1907; Apatistvanfalva et Zsida (com. Vas) "Zsidai volgy", L. Bak-
say, 27. 6. 1950; Arvavaralja (com. Arva), S. Javorka, 10. 8. 1911; Ba-
lan (in Transsylvania), ?. 20. 8. 1855; Banatus, M. Heuffel, 8.-9. ? ;
Barlangliget és Dreschlerhdzacska ko6zott (com. Szepes) "Fekete volgy fo-
l6tt", J. Huljak, 11. 8. 1905; Bialka vélgy (Magas Tatra), S. Javorka, 16.
9. 1959; Vallis Bisztriczki apud K-Biszterecz (com. Arva), F. Hazslin-
szky; Bitoraj ad pagum Fuzine, V. Borbéas, 2. 9. 1875, Bitoraj et Lie
(com. Modrus - Fiume) Croatiae, Liburniai Karszt, J. B. Kimmerle, 11.

9. 1911; Bor bei Jablonka "Beskiden", P., 3. 8  1913; Borostyankd',
Gybngyoské', Hosszusz6g (com. Vas), L. Simonkai, 18-19. 8. 1902; Bor-
sabanya (com, Maéaramaros) "Esztena csdcs", Z. Karpati, 24. 8  1942;
Bozauer Pass (Transsylv. ), M. Winkler, 11. 8. 1868; Bozsok (com. Vas)
"mt. Kézépdomb", A. Karolyi, 23. 9. 1947, “lrottké'kérnyéke", L. Bano,

27. 7. 1951; Brass6 (com. Brass6) "Rakodé és a Papkutja kozdtt", G.
Moesz, 17. 9. 1902; Breznob&nya (com. Z6lyom) "Strana", S. Kupcok, 2.
8. 1902; "Piatra din Cheia Rametuluj” (com. Alba - Inf. ), P., 8.8. 1915;
Cséaktornya felett (Murakéz) "Stridévar", S. Javorka et J. Keller, 4. 7.
1944; Csorbaer See (Hohe Tatra), P., 4. 10. 1909; Csakja (com. Alba
Inf.) "Erzgebirge Piatre Cetii", Al. Borza, 18. 9. 1913, P., 1915; De-
menova - Thale (KI. Tatra), P., 8. 8. 1894; Dobsinam (com. Gémdr) "in
m. Gugl", G. Lengyel, 9. 1927, "in m. Hopfgarten" (com. G&émor), G.
Lengyel, 12, 9. 1926, "in m. Zemberg, G. Lengyel, 9. 1927, and Entz,
20. 8, 1867, "Hanneschdhe", G. Lengyel, 1. 8 1932, "Spitzenstein", G.
Lengyel, 1. 8. 1933, "m. Stein", G. Lengyel, 8. 1910; Dubina (com. Be-
reg), A. Margittai, 8 1911; Fabova Hola (com. Zélyom), P., 9.8.1895;
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Fedorka montis (com. Lipto), L. Richter, 12. 8. 1878; "Fehérvizvolgy",
J. Szurak, 21. 9. 1911; Fels6 - Fernezely (com. Szatmar), "Rozsaly",
Radé, 16. 8. 1908, and Staub, 15. 8. 1889; Gajdos (com. Ung) "Mako-
vica tisztdson", S. Dietz, 24. 8 1906; Golnicbadnya (com. Szepes) "in m.
Trohanka", J. Andrasowszky, 8. 1908; Ginsii (corn. Vas), V. Borbas,
7. 1882; Gotzenberg Kis - Diszn6d mellett (com. Szeben), E. Dietz, 24.
9. 1890; Gyombér hegy (Alacsony Tatra), A. Richter; Gydrgyfalva (com.
Kolozs), A. Kanitz, 8. 8 1890; Hargitta Rakosi, P., 15 8. 1896; Hel-
pa (com. G&émoér), S. Feichtinger, 8. 1848; Helczmané6cz (com. Szepes),
M. Staub, Hosszuszég (com. Vas), A. Waisbacker, 7. 8. 1898, "Hover-
la volgy" (com. Méramaros), O. Hanasiewicz, 20. 8. 1940; 1Iglé (com.
Szepes), Roxer, 7. 1897; Igléfired (com. Szepes) "Fischberg"”, F. Fi-
larszky, 8. 1912; Intregalde (com. Alb. Inf. ) "sub Coltd Coriu", AIl. Bor-
za, 16. 8. 1910; Kassa (com. Abauj - Torna) "in monte Jahodna™, L.
Thaisz, 7. 9. 1908; Kassahamor (com. Abauj - Torna), L. Thaisz, 12.
9. 1909; Kaposztasfalu (Alacsony Tatra), N. Filarszky, 25. 8. 1899; Ka-
szon (Transsylv. ) "in valle Uz", V. Kéfarag6-Gyelnik, 20-22. 8. 1941,
Kiralyhegy (Alacsony Tatra), N. Filarszky, 8 8 1905; "Kis- Kiralykg"
(com. Fogaras), L. Thaisz et Kocsis, 11. 9. 1904; Krivan hegység (Fat-
ra) "Kis Krivan", Gy. Szépligeti, 13. 8. 1889; Krivan (com. Liptd), L.
Heuffel, 8. 1827; Klopotiva in montibus Retyezat (Transsylv. ) "in valle
Klopotivensi”, L. Simkovics, 29. 7. 1872, and J. Csaté, 27. 0O 1858;
Kolozsvar (com. Kolozs) "Szelicsei erdé", Z. Walcz, 31. 8 1901, "Ma-
lomvélgy", V. Borbas, 8. 1903, and B. Cholnoky, 21. 8. 1918; Koryt-
nica (com. Lipto), L. Richter, 8 1978, "Baba havas", T. Blatty, 7. 8.
1913; Korond (Transsylv. ), Génczi, 8. 1888; Kozmecsek (com. Méarama-
ros) "Hoverla havas"”, N. Filarszky, 26. 8. 1904; Kd&rosmez6 (com. Ma-
ramaros) M. Kurimay, 15. 8 1904, and G. Andreanszky, 18. 8. 1916;

Készeg (corn. Vas), "montis Szarvaské", J, Tuzson et G. Andrednszky,
19. 6. 1922, *"Hétforras", G. Lengyel, 17. 9. 1939, and T. Pé6cs et I.
Gelencsér, 12. 7. 1954, "lrottk6é" G. Lengyel, 17.9.1939; Kralova Hola

(KI. Tatra), P., 9. 8. 1895; Lie (Croatia, com. Modrus - Fiume), "m.
Medvedjak", G. Lengyel, 16. 9. 1908; Lipécz (com. Ung), F. Hazslin-
szky; Lipté (com. Lipté), Sztehlo et Gy. Szépligeti, 8. 1875; Ld&cse (com.
Szepes) "Leutsch. - Lubl. Gebirges"”, V. Greschik, 8. 1894; Lucsivnam
(com. Szepes) "m. Kozikamen", Perlaky, 8.1907; Lyutta (com. Ung) "Ki-
loca havas", S. Dietz, 12. 8. 1872, 1875; Magyar - Fenes (com. Ko-
lozs), G. Andreanszky, 28. 8, 1922; "Mez6havas" in montibus Gorgényi
Havasok (Transsylv.), G. Lengyel, 12. 8. 1913; Mincov "Kh. Krivan",
P., 4. 8 1895, Mos6c (com. Turéc), "Nagy Fatra, Testa", J. Huljak,
2. 8 1908; "Muranyi fennsik" (com. Gomdr), G. Lengyel, 17. 8  1924;
Mihlbachgebirge, M.V. Kimakowicz, 30. 8. 1891; Nasaud (Transsylv.),
"montis Corongisul mic montibus Rodnensibus, lzvoru Rosu"”, Al. Borza,

8. 1923; Nagy Szalék (com. Szepes), Budainé Czetz Mari, 29, 8  1907;
Hermannstadt = Nagyszeben (Transsylv, Fuss; Nagy Sz46llés (com. uU-
gocs) "Feketehegy", J. Sadler; Negoi "Serbota Thai", P., 27. 8  1906;
Német Mokra (com. Maramaros) "“Mokrathale", P., 20.8.1844 ?; Ober-
Témosch (Transsylv. ), J. Barth, 16.8.1880; Ober - Vidra (Siebenbiirgen)
"Erzgebirge", P., 12. 8. 1907; Ogulin "in monte Klek" L. Thaisz, 3.8.



1892; Okola (com. Méramaros), P., 21. 8. 1894; Oviz (com. Szepes)
"am Goldenen Tisch", P., 12. 8. 1895; Petrozséhy (Erdély), "Csetalpe
barlang el6tt", M. Staub, 4. 9. 1871, "Piatra Rosie", P., 11. 8. 1899;
"Mts. Piennines (CSR), N. Tetmajer, 28. 8. 1969; Pikul "Munkéacser
Beskiden", P., 15. 8. 1894; Pass des Pilsko "in Beskiden", M. Girke,
23. 8. 1877, Pilszko und Babia Gora. Na Klinié "Beskiden", P., 30. 5.
1903; Pusztamezd (com. Gomor), G. Lengyel, 27. 8. 1910; Radna - Bor-
berek (com. Beszterce - Naszo6d), J. B. Kimmerle, 20. 8. 1904, and Z.
Kéarpati, 21. 8. 1942; Raho, L. Wagner, 8. 1882; Rortyezat, L. Haynald,
26. 8. 1858 "bei Chimpu Baroseni oberhalb Chimpulu Niagu", P., 25. 8.
1896; Richtergrund (com. Zdélyom), Neubechler, 11. 9. 1856; Risnjak
(Croatia), G. Lengyel, 17. 8. 1906, "supra pag Gornje Jelenje", Z. Kar-
pati, 18. 8. 1936; Rissdorf, Braniszko-stock "an der Strasse nach Leut-
schau"”, P., 17. 8. 1898; Ritkahaza (com. Vas) "vallis rivuli Cselih",
T. Po6cs et |I. Gelencsér, 22. 8. 1954; Rohacs "in Liptauer Alpen", P.,
14. 8. 1905; Lipté - Ujvar (com. Lipté), L. Richter, 21. 8. 1892; R6-
naszék (com. Méaramaros) "am Vrf. Nucilor", P., 16. 8. 1895; Ruszka-
banya és Ruszkicza kézt "in m. Gyalui Mare", ?, 31. 8 1906; Ruszkica
"Pojana Ruszka", P., 15. 8. 1899; Sebesér (com. Zdélyom), L. Richter,
21. 8. 1892; Selenje et Lazacz (com. Maramaros), L. Simonkai, 20. 8.
1904; Sepsiszentgydrgy (com. Héaromszék) "Erésoldal", Butujas, 17. 8.
1903; Simonka (com. Maramaros), P., 14. 8. 1895; Stanalui Verticu (com.
Méaramaros), P., 20. 8 1895; "in jugho Sturecz" (Hungaria borealis), G.
Lengyel, 30. 8. 1913; Stoj "Munkacser Beskiden", P., 14. 8. 1894; Stész
et A.-Meczenzég (com. Abauj - Torna) "Bodva vélgy", L. Thaisz, 16. 9.
1909; Suina (com. Zemplén) "in monte Svinsky Kamen", J. Bucek, 8. 9.
1925; Szacsal (com. Maramaros), "in valle Istyore”, M. Kurimay, 21.
8. 1904; Szadellé (com. Abauj - Torna) "a Firészmalom koral", J. Hul-
jak, 23. 8. 1907, and S. Javorka, 24. 8. 1907, 8, 8. 1942; Szakonyfalu
(corn. Vas) "vallis rivuli Garajka patak™, A. Karolyi, 23. 6. 1957, and
J. Szujké6-Lacza et S. Sen, 12. 10. 1976; Szamosfalva (com. Kolozs),
I. Gyérffy, 20. 8. 1900; Szarké - Banatus (com. Krass6 - Szérény), V.
Borbas, 6. 8. 1874; Szinna (com. Zemplén), C. Chyzer, 21. 8. 1879,
"Szinnak6", L. Thaisz, 12. 9. 1908; Szomolnok (com. Szepes), Schober,
8. 1906; Sztojkofalu (com. Szolnok - Doboka) "Sé&torhegy", L. Richter, 2.
8. 1890; Sztracena (com. Go&émér), J. Féabry, 20. 8. 1867, A. Richter,
15. 8. 1898, "Hanneshdhe", A. Richter, 15. 8. 1898, "Go6llnitzthal", P.,
20. 8. 1898, Dobsina "ad vallem Sztracena", G. Lengyel, 12. 8. 1905,
"in valle G6llnicz", G. Lengyel, 12. 9. 1926; Szurdokpass (com. Hunyad),
P., 23. 8. 1897, and B. Nagy, 25. 8. 1906; Szuszény (Transsylv.) "val-
lis Riu sor", V. Borbas, 21. 8. 1874; Tatrae Magnae "Kolbachthal”, A.
Scherfei, 9. 1884, and P., 26. 6. 1903, "Grinen See apud"” P., 23. 8.
1904, "Javorina", Bodmann, 1889, "Fehérpatak", Z. Szab6, 8, 1904, "in

valle Kis-Tarpatak™, L. Thaisz, 30. 8 1908, "Mengsdorfer Thal", P.,
23. 8. 1905, and F. Jirasek, 15. 9. 1927, "Magas Tatra déli lejtéje",
B. Pénzes, 1928. "in mughetis vallis Nagytarpatak”, G. Lengyel, 9. 8.

1931, "Rosahiitte", G. Scheider, 27, 8. 1880, "D6Ini Smokovec"”, VI.
Soukup, "Strbské pleso”, J. Suza et R. Dolezal, 5 9. 1929; Tatrafiredi
fard6 felett, 1. Illéshazy, 8. 1871; Tatralomnicz, Perlaky, 19. 8. 1907,



"Képataki t6 és Orias zuhatag kozott", S. Javorka, 6. 10. 1955, "Magas
Tatra", G. Czeglédi Janké, 8. 1961; Thermas Herculis (com. Krasso-
Szérény), L. Thaisz, 9. 1898, "in valle Csernae™, A. Degen, 7. 9. 1899;
Thermas Lucskienses (com. Lipto), V. Borbas, 30. 7. 1892; Toroczké (com.
Torda - Aranyos) "montis Ordask6", J. B. Kimmerle, 20. 8. 1905. "in monte
Székelyké", Z. Karpéati, 9. 8. 1934; Turc. Sv. Martin "Tatra Minor, m.
Vetrnad Hola", G. K. Brizicky, 31. 8 1935; Tusnadfiurdé mellett (Erdély),
?, 17. 9. 1875, and P., 16. 8. 1896, and V. Borbéas, 27. 8. 1909;
Totkeresztur (corn. Vas) "Muravidék, Péterhegy"”, S. Javorka et B. Z6-
lyomi, 26. 5. 1942; Uj - Gredistye (com. Hunyad), S. Javorka, 8. 1904,
Vaser volgy (Radnaer Alpen), P., 12. 8. 1903, Verfu Pietrosu (Radnaer
Alpen), P., 26. 8 1894; Vernar (Niedere Tatra) "am Popovaberge"”, P.,
16. 8. 1910; Vieltava (com. Ung), S. Dietz, 19. 8 1888; Vihorladt (com.
Ung), S. Dietz, 18. 9. 1873; Vocsi telep (com. Bereg) "in monte Szka-
lianka™, L. Thaisz, 27. 8. 1907; Waldern am Vulcan (Siebenblrgen, Erz-
gebirge), P., 7. 8 1897; Zalatina és Abrudbanya kézt "a Detunata-n",
S. Borza, 9. 1903; Zboj (com. Zemplén) "montis Stinka", Z. Dolezalova
et H, Pistulkova, 10, 9. 1967; Zemest (com. Fogaras) "in valle Crepa-
tura montis Kiréalyké", St. Kocsis, 12, 9. 1904; Zélyom - Brézéd, V.
Borbas, 30. 7. 1894; Zsidévar (com. Krass6) ‘in valle Nadrag", L. Heuf-
fel, 9. 1872.

Gentiana cruciata L.

Abrudbanya (Siebenbiirgen, Erzgebirge), P., 10. 8. 1907; Apaétistvanfalva
"Kocsmaros rét" (com. Borsod), H. Barth, 30. 7. 1927; Bakonybél (com.
Veszprém), S. Javorka, 6. 7. 1924, "Szarhalom", B., 3. 10. 1937; Ba-
konyndna "Romaifird6", S, javorka, 7. 7. 1933; Banyabikk (com. Torda-
Aranyos), R. So6, 17. 8. 1919; Barka (com. Goémér), B., 6. 10. 1929;
in valle Békas (com. Csik), Hedvig Csapody, 1. 9. 1933; Berzanka (com.
SzOrény), L. Simonkai, 23. 7. 1874; Besztercenasz6d, R. So6, 24. 7.
1922; Blandorf (Siebenbirgen), P., 10. 8. 1914; Boba, G. Grodkovszky,
9. 8 1929; Boitra (com. Hunyad), L. Simonkai, 12. 8. 1882; Borsa
(com. Maramaros), N. Filarszky - S. Javorka, 4. 8. 1893; Borszék
(com. Csik), J.B, Kimmerle - S Javorka, 23. 7. 1915; Bd&rzsdny "in
valle Bacsina"™ (com. Pest), J, Szujké-Lacza, 30. 5  1963; Budapest
(com. Pest), "Harmashatarhegy", J, B, Kimmerle - S. Javorka, 28. 7.
1916, L. Vajda, 8 7. 1934; "Gellért", S. Polgar, 10. 6. 1932, "Ka-
kukkvélgy", V. Szépligeti, 27, 9. 1884, "Lip6tmez4", Entz, 1867, Bu-
dadrs (com. Pest), L. Haynald: Butscets (Transsylvania), Schiibe, 28.
7. 1885; Biddés (com. Haromszék), L. Richter, 22. 7. 1891; Bikk hegy-
ség (com. Borsod), L. Vajda, 7. 1925, "Orké", G. Lengyel, 12. 8.
1956, "Hamori volgy", J. B. Kimmerle, 31. 7. 1904, "Bankut", A. Pén-
zes, 8. 1937, "Nagymez6", J. Budai, 28. 7. 1907, J. Huljak, 11. 8.
1913, B., 4.8.1922, A. Bartha, 30. 7. 1927, G. Lengyel, 17. 7. 1949;
Brass6 (com. Brass6), Kalman Szombathy, 14. 7. 1908, "Herkules for-
ras", N. Filarszky - G. Moesz, 22. 7. 1909, "Keresztényhavas", L. Si-
monkai, 5. 8. 1880; Csakberény (com. Fehér) "Csdékai legelé", B., 22.
8. 1948; Csakvar (com. Fehér) "Ganti ut", B., 8 9. 1933; Csesznek



"Cuha vélgy", S. Polgar, 20. 7. 1924, A. Pénzes, 10. 9. 1934; Cluj
(com. Kolozs), "Salicea", 22. 7. 1900; Dereszlye "Tomdschthal", P.,
18. 8. 1909; Dévény-Ujfalu (com. Pozsony), Entz, 8. 1865, Di6sjené
prope Janospuszta (com. Hont)"Nagyhideghegy"”, B., 13. 9. 1920, "Magas
Tax", B., 13. 9. 1920, "HosszUu bérc", B., 14. 9. 1920, "Csoévanyos",
G. Lengyel, 17. 9. 1929, "Magas Tax", A. Pénzes, 16. 9. 1961; Dobsae
im Ducsa, 15. 8. 1874; Dobsinam (com. Go6mér), G. Lengyel, 30. 7.
1925; Dolnya (com. Krass6-Szo6rény), L. Richter, 6. 7. 1894; Domos
(com. Esztergom), "Kortvélyes puszta”, B., 30. 9. 1919, "Dobogdéké et
Kétbiukkfanyereg”, B., 30. 9. 1919; Drenkova "Kopriva", J. Tuzson, 4.
8. 1911; Erdély "a Székes martjan", J. Csaté, 16. 7. 1858; "Erzgebir-
ge" (Siebenbirgen), P., 7, 8. 1897; Fels6hamor (com. Borsod) mountain
"Sebes”, B., 3. 8. 1922, "Szentléleki volgy", B., 4. 8. 1922; Felsépe-
szér "Peszéri erdé", B., 4. 6. 1934; Felsésajo (com. GOmédr) "Radzina",
G. Lengyel, 4. 8. 1911; Feny6f6 (com. Veszprém), S. Javorka, 9. 9.
1934; Feny6héaza ' "Fatra, Zarmiky", P., 3. 8 1906; Fiume "Monte
Maggiore", M. Staub, 2. 8. 1875; Fuzine, V. Borbas, 7. 1883, "m,
Bitoraj", G. Lengyel, 5 7. 1908; Gehol "Braniskostock", P., 17. 8.
1898; Gomor-Tornai-Karszt (com. Gémér) "a Gellehdzéara vezeté vélgy-
ben", J. Huljak, 17. 8. 1932, "Hamuzsirvdlgy", J. Huljak, 25. 8. 1937;
Gyenesdias "Keszthely: Budoéskuti vélgy", S. Javorka, 9.7.1930, J. Rig-
leve, 9. 7. 1930; Gyilkosté (com. Csik), L. Vajda, 1. 8. 1942; Gorgényi
havasok (Transsylv. ) "M. Mez6havas", G. Lengyel, 13.8.1913; GoOrgény-
szentimre (Transsylv. ), G. Lengyel, 3. 8. 1913; Grizane (com. Modrus-
Fiumej, N. Filarszky, 11. 8. 1908; Hadusfalva (com. Scepusiensis), "An
Fahrwegen", J. Wagner, 2. 8. 1889; Hajméaskér (com. Veszprém) "Also
pere, versus Futénékoves hegy”, S. Javorka, 30.5.1928; Iglé (com. Sze-
pes) "oberhalb Annschmelzhitten”, J. Dorner, 26. 7. 1873, Iglé és Kaposz-
tafalu koézott, N. Filarszky, 22.7. 1899; Iglofired (com. Szepes), N. Fi-
larszky, 8.1911; Kalbor, 7.1916; Karancsalja (com. Nd&grad) "a Karancs
cstcs kilatéja elétt”, J. Huljak, 4.8. 1931; Karancshamor (com. Abauj-
Torna), L. Thaisz, 12.9. 1909; Késmark, F. Hazslinszky, 20. 7. 1856,
"Hohe Tatra Berg"”, P., 10. 8. 1913, "Machlenhen", Rejt6 et V. Borbas;
"Kecskekdé", R. Rapaics and L. Borza, 4. 8. 1904; Klek and Ogulin, G.
Lengyel, 4.7.1907; Kolozsvar "Bikk", L. Simonkai, 23. 7. 1878, "Tor-
dai hasadék", P., 31. 8. 1896, "CsuriUa", A. Richter, 20. 7. 1900, A.
Gulyas, 20. 8. 1904, "Szénafl", R. So6, 9. 1920; Korytnica (com. Lip-
toviensis), A. Richter, 1.8.1880; Kodzép-Ajta (com. Héaromszék), J. Bu-
dai, 8. 1912; Krajuluj (Transsilvania), Th. Kotschy, 1850; Langenthal,
J. Barth, 26. 7. 1874; Lillafured (com. Borsod), J. Kiss, 27. 7. 1910,
"Fekete sar", B., 3.10.1920, "Lustavolgy", B., 11. 6. 1928, Kresadlo,
25. 7. 1934; Lipovec Macekov "Alacsony Tatra", A. Richter, 15. 8. 1898;
Liptészentmiklés "Niedere Tatra", P., 4.8. 1901, "Paludnicza", P., 15.
8. 1905, L6cse (com. Szepes), L. Richter, 15. 9. 1890, L. Simonkai,
8.7. 1908; Lucski (com. Lipté), J. Szépligeti, 17. 7. 1888, V. Borbas,
30. 7. 1892; Lucsivna m. "Kis Baba hegy"”, N. Filarszky, 26. 7. 1900;
Luszkadny (com. Szorény) "sub alpe Ruszka", L. Simonkai, 24. 7. 1872;
Magyar Fenes (com. Kolozs), G. Andreadnszky, 28. 8. 1922; Maériabesnyéd
- Valk6 (com. Pest), "Ordéngésvélgy”, S. Javorka et J. Stieber, 15, 9.
1950; Maéarké (com. Veszprém) "Csordéaséarok", B., 18. 9. 1932; Maéra-



maros, L. Wagner; Matrafiired (com. Heves), A. Pénzes, 15. 8. 1931,
"Véalyuskut", B., 15. 8. 1931; Montes Matra (com. Heves) "monte Ké-
kes", B., 19.8. 1920, "a Kékes lejtéjén", V. Csapody et J. Szujké-La-
cza, 29. 7. 1955; Matraszentimre (com. Heves) "Bagolyirtas", S. Javor-
ka, 11.9. 1955; Medgyes (com. Nagykukillg), G. Andreanszky, 7. 1915;
Mez6band (com. Maros - Torda), Viski, 8. 1913; Misefa (com. Zala)
"Fels6éerd6é"”, S. Javorka, 3. 6. 1933; Muranyhuta (com. Go6mdr) "Tesna
skala", G. Lengyel, 17. 8. 1924; "Nagyapoloensis”, L. Haynald, 7. 1857;
Nagyk6rds (com. Pest), "Csékdas-erdé", B., 24. 6. 1920; Nagyenyed, V.
Borbas, 7. 1878; Nagykovacsi (com. Pest) "Nagyszénasok", B., 24. 7.
1916, L. Vajda, 4. 8. 1940, A. Karolyi, 5 8 1956, "Koronauradalmi
erdé', A. Pénzes, 31.7. 1960; Nagymaros (com. Hont), G. Lengyel, 8.
1909; N-Podhod (com. Trencin), Holuby, 7. 1876; Nagy Sall6 "Zé&logos
sylva", S. Feichtinger, 8. 1856; Nagyszeben, E. Csiki, 12. 7. 1895 and
7. 10. 1895, "Lazareth". E, Csiki, 1. 8. 1896; Nyirbator (com. Sza-
bolcs) "Kispiricsei-erd®", B., 9. 6. 1922; Oroszlany (com. Koméarom),
L. Vajda, 20, 7. 1954; Paradfirdé (com. Heves) "Vadaszlak supra monte
Disznéko", B., 5.8. 1928; Pécsbudafa (com. Baranya) "Budafai ké&fejt6",
A. Visznya et B., 26. 7. 1932; Pénzeskut (com, Veszprém) "vallis Ge-
rence", S, Javorka, 17.7. 1935; Perecsényi hatar (com. Ung), S, Dietz,
20. 8. 1881; Perkupa (com. Abauj - Torna) "Szarhegy", J. Huljak, 9.
8. 1937; Petrozsény "Mihlbachgebirge", P., 5 8. 1902, "Peatre Rosie",
P., 11.8. 1913; Pilisszant6 "monte Pilis", V. Borbas, 21. 7. 1892, A,
Degen, 22. 9. 1902, Szab6 et G. Lengyel, 19. 9, 1909, B., 2. 6. 1916,
"a Vaskapu alatt", B., 7. 10. 1917, S. Javorka et J. Keller, 14. 7.
1944, S, Javorka, 14. 7. 1903; Hutadszentlélek = Pilisszentlélek (com.
Pest) "Szoplak", B., 30. 9. 1912; Pilisszentivan (com. Pest) "a Nagy-
szénashegy csacs alatt”, B., 24. 7. 1916, and 20. 7. 1917, and 16. 9.
1917; Pilisszentkereszt (com. Pest) "Vaskapu", B,, 17. 5. and 30. 9.
1919, "Zsivanybarlang", B., 10.10. 1937; Pilis - Szentivdn (com. Pest)
"Kis-Szénashegy"”, A. Degen, 16.9.1917, A. Pénzes, 29.5.1949, "Nagy-
Szénashegy", A. Degen, 28,4. 1925, L. Bano6, 2. 8. 1952; Pilis hegyen,
S. Feichtinger, 2.8. 1860, J. Bernatsky et J.B. Kiummerle, 15. 8. 1902,
G. Lengyel, 2.10. 1904, L. Simonkai, 2. 10. 1907, J. B. Kimmerle, 17.
8. 1913, "Vaskapu et Chlapec”, B., 18. 9. 1918; Pociaga (Siebenbirgen,
Erzgebirge), P., 15. 8. 1906; Pociteljska Dréaga (Croatia) "Velebit", A.
Degen, 13. 8. 1909; Podhiad, J. Holuby, 4. 8 1891; Popova "Tatrae",
W. Wagner, 4.8.1882; Poprad "Bababerg”, P, , 19, 5 1899; da Posega
(com. Turda Aries) "Muntele Scarisoara™, Al. Borza, 17. 8. 1912; Pren-
cow "M.Sytno", A. Kmet, 9. 1890; Ponozis (com. Hunyad), S. javorka,
7. 1904; Rank (com. Abauj - Torna) "monte MI. bardo", L. Thaisz, 14.
7. 1910; Recefalva et Gyergyotdolgyes (com. Csik) "Vithavas", L, Vajda,
7. 1941; Remesz vidékén (com. Bihar), J, Bernatsky, 27, 7. 1901; Risn-
jak, L, Simonkai, 22.8. 1904; Répas Huta (com. Borsod), Z, Budai, 26.
7.1906, "Kismez6é", B., 4, 10. 1920, "Gyertyan volgy", F. Kovats, 14.
7. 1930; Rézsahegyt6l -D-re "Hirova", T. Blattny, 9. 8. 1913; Rothe
Erde (com. Vas)," Piers, 9. 1890; Selybukk "Beszkiden fuss des Pilsko",
22.7. 1872; Solymar (com., Pest), L. Miller et A. Miller, 27. 7. 1918,
Trautmann, 1. 7, 1918, A. Degen, 7. 7. 1919; Sélymos "Nagy-Galya a
Matréban", F. Hazslinszky, 9. 8. 1866, A. Pénzes, 5 9, 1933; St



Gentiano. cruciala



Georgen (com. Poson), J. A. Béaumler, 9. 1891; Szadel6 (com. Abauj -
Torna) "Szadel6i volgy", J. Huljak, 9. 8. 1939; Széchény *"Strézsapart",
S. Haynald, Szekszard (com. Tolna), L. Hollés, 15. 7. 1896, "Gurovica",
B., 9. 5 1920; Szar (com. Fehér), "Tamasi arok", B., 24. 6. 1934;
Szent Anna t6, J. Béanyai, 2. 8 1909; Szentendre (com. Pest) "Vadéasz-
h4az", B., 15. 7. 1917, "Bucsinavdélgy", Z. Szabd, 27. 7. 1909; Szilice
(com. Goémor) "Szilicei fennsik", B., 23. 9. 1929; Szilvasvarad (com.
Borsod) "mont. Bulkk", J* Tuzson et G. Andreanszky, 4. 4. 1924; Szin
(com. Gomor) "Szelce puszta", S. Javorka et B. Zdlyomi, 9. 8. 1949;
Sztracena (com. Szepes) "m. Hadrana", G. Lengyel, 1. 8 1911, "prato
Lipovec", G. Lengyel, 21. 7. 1921 and 2. 8. 1932; Szokolya (com. Hont)
"Magas Tax", B., 6. 10. 1918, "Montes BOrzsény sub m. Csévanyos",
S. Javorka, 28. 8. 1947; Szobgliget et Szelcepuszta (com. Abauj - Torna)
"Hal6 vélgy", B., 10. 6. 1922; Tiszolc - Hrabova, J. Fabry, 20. 7.
1866; Torna (com. Abauj - Torna) "Szadel6'i volgy", Zalka, 7. 8.  1909;
Torock6é "Székelyko"', E. Rad6, 5. 8. 1905; Tolgyes et Gyilkos t6 "Vit-
havas", S. Javorka, 29. 7. 1941; Szt. Anna - See "Monte Csik", P., 18.
8. 1900; Tusnadfirdé' (com. Csik) "supra Szt. Anna-t6", S. Javorka et J.
Keller, 18. 6. 1943, P., 16. 8. 1896, J.B. Kiummerle et S. Jéavorka,
28. 7. 1915; Verméar "Niedere Tatra", Pax, 8. 10. 1916; Vértessomlo
et Kdérnyebanya (com. Koméarom) "montis Nagysomlé”, J. Keller, 31. 7.
1941; Visegrad (com. Pest) "Sasté rét", B., 14. 8. 1921, "Kaiserwald",
B., 15. 8. 1921, "Géorbehajtas”, B., 15. 8. 1921; Zemest (com. Foga-
ras), L.Richter et A. Steffok, 5 8 1891; Zengg (com. Lika - Krbava),
J.B. Kimmerle, 24. 6. 1913; Zuberec (com. Arva) "Bresztova", S, Ja-
vorka, 22. 8. 1911.

Gentiana pneumonanthe L.

Abelova "Osziczka studina alatt", P. Reil, 6.8.1868, "Mocar", P. Reil,
13. 8. 1878; Agasegyhaza (com. Pest), L. Hollés, 8. 10. 1894, G. Len-
gyel, 29. 8. 1926; Aggtelek "a Nagyvolgy vizgyujté' teriletén”, P, Jakucs,
11. 9. 1953; Agriam (com. Heves) "collis Bajusz", M. Vrabélyi, 28. 8.
1872; Alsédabas (com. Pest), B., 7. 10. 1928; Alsészolnék (com. Vas)
"vallis rivuli Cselin", M. Balogh, 22. 8. 1954 and also G. Vida and T.
Pocs et I. Gelencsér et |. Szodfridt, 14. 7. 1955; Also6segesd (com. So-
mogy), J, Bodis, 23. 7, 1900; Apatistvanfalva (com. Vas) "Zsidai volgy",
L. Baksay, 27. 6. 1950; Babony (com. Borsod) "Bogdan erdé'", J. Bu-
dai, 15. 9, 1907; Békéas-Megyer (com. Pest), V. Borbas, 6. 10. 1895;
Balatonhenye resp. Koveskal (com. Zala) "Fekete hegy"”, B., 11. 9. et
11.11. 1956; Baja (com. Bacs-Kiskun) "Porboly erdé"', Joézsef kir. her-
ceg, tabornagy, 19. 9. 1940; Baracspuszta (com. Pest), A. Horanszky,
27. 8. 1950; Bardatmajor, J. Marton: Bisztricsény (com. Bars), G.
Moesz, 28. 8. 1910; Blédszentmihaly (com. Szabolcs) "J6zsefhéazi erdé'",
I. Igmandy, 18. 8. 1949; Bozsokon, Sz. Wiesbacker, 27. 8. 1890; Bo'ny
et Nagyszentjanos (com. Gyé'r), S. Polgéar, 10, 8. 1931; Budapest (com.
Pest) "Aquincum", S. Javorka et J. Szuréak, 1. 10. 1910, *“Stadtwéldchen
Pest", L. Heuffel, "O-Buda", Gy. Szépligeti, 20. 9. 1874, "0-Buda,
Puskapormalom™, M. Staub, 20.9. T887; F. et Sch., 21. 9. 1891, Sz



K., 3 8 1891, "Paskal malom", L. Simonkai, 3. 10. 1871, S Javor-
ka, 9. 1904; "ad Thermas Romanas"”, V. Borbas, 9. 1895  G. Lengyel,
8.1900, N. Filarszky et J. B. Kimmerle, 21. 9. 1915, B., 18. 8 1916,
"Grempel M."., B., 4. 9. 1919, 4. 10. 1916, 29. 9. 1931, "Csillaghegy
versus Réomaifuardé", B., 24.10. 1933, E. Zéador, 7. 9. 1937, S. Javor-
ka et J. Keller, 11. 10. 1942, J. Papp, 6. 9. 1943, "Vendita", S Ja-
vorka, 9. 1934, "Zugldé", Kocsis, 24. 8, 1909; Bikk hegység fennsikja
(com. Borsod), L. Ba&n6, 20. 9. 1942, "Nagymezdé", A. Pénzes, 8. 1937,
B., 4. 8 1922, L. Vajda, 27. 8. 1951, G. Vida, 13. 8. 1951, B., 27.
8. 1951, "Dorong6s" J. Huljadk, 3. 9. 1933; Brassé (com. Brass6) "Ra-
kodé és Papkutja kozt", G. Moesz, 2.9.1904, L. Simonkai, 12. 9. 1907,
G. Lengyel, 7.8. 1913; Cséak (West Ungarn), 27. 8. 1893; Cseng6d et
Kiskérés (com. Pest) "Tabdi erdé", A. Degen, 27.9. 1925, also G. Len-
gyel, B., 16. 10. 1929; Csordtnek (com. Vas) "vallis rivi Huszaszi pa-
tak", B., 25. 7. 1948; Csik Rakos (com. Csik), P., 15. 8. 1896; Do-

rogh (com. Komdarom), 1. Grindl, 14. 8. 1862; Debrecen "Halap", R.
So6, 9. 9. 1931; Dobogéké (com. Pest), L. Bané; Esztergom (com. Esz-
tergom) "Kenyérmezdétdbor", S. Javorka, 4. 10. 1946; Esztergomtébor,

L. Ban6, 24. 8. 1951, Esztergom et Tath (com. Esztergom), B,, 1. 9.
1918, S. Javorka et V. Csapody, 11.9. 1953, S. Javorka et V. Csapody,
1. 9. 1958, G. Andreadnszky, 27. 8. 1946 and 30. 8 1951 and also T.
Pocs; Felek et Banyabikk, B. Cholnoky, 24. 8. 1919; Felka (Velkam),
A. Scherfel, 13.?. 1892; Fels6szombatfalva, ? B., 8 1914; Fels6-Ha-
mor, "Bukk fennsikja", J. Budai, 1. 9. 1907; Geréczes zwischen Gyer-
gy6 und Csik (com. Csik) "Héhe des Sattels”, P., 15. 8. 1900; Gézes
(com. Zemplén), A. Margittai, 21. 9. 1933; Géllniczbanya "Matildhuta”,
J. Dorner; Gorgényszentimre (Transsilv. ), G. Lengyel, 10. 8. 1913; Gyer-
gy6remete (com, Csik) "ad rivos Romén et Bakta patak", B., 6. 8, 1942,
Gybdngyos (com. Heves), "Sarhegy", B., 17.8.1920; Gyermé6t (com. Gyér),
“fl.  R&ba", S. Polgar, 25. 8. 1923, "Gy6ri sziget", S. Polgar, 1. 9.
1908, "Takoé", S. Polgar, 26. 9. 1925, 17. 10. 1930; Hajdiunanas (com.
Hajda) "ad silvam EI6é-hat", L.S. Otvés, 14. 8 1932, S. Kelemen, 30.
9. 1942; Homokkoméarom (com. Zala), A. Kéarolyi, 3.8. 1960; inter pa-
gos Hosszuszeg et Gydongydsfé (corn. Vas), "ripae rivi Gydngyds”, B., 9.
8. 1920; Huszt (com. Maramaros), E. Polinszky, 9. 1882; Hejce (com.
Abauj-Torna) "Fényi erdé”, A. Kiss, 22. 7. 1937; Jakabfalva (com. Po-
zsony), J. Andrasowszky, 9.7. 1915; Inarcs-Kakucs (com. Pest), L. Béa-
n6, 21. 8. 1950, Ispank, A. Karolyi, 18. 7. 1953; Kéalécfa (com. Zala),
M. Balogh, 23. 8  1958; Kalocsa (com. Pest), Miske, Voltm., 31. 8.
1876; Kanizsaberek mellett, a Balata t6 partjan, A, Karolyi, 14.9. 1947,
Készon (Transsylvania), Leg.: V. Kofaragé-Gyelnik, Det. : Z. Karpati,
22. 8. 1941; Kecel (com. Pest) "Berek'Vel Koézségi erdé”, B., 19. 8.
1928, S. Javorka et V. Csapody, 27. 9. 1956; Kétvdlgy (com. Vas) "val-
lis Garajka patak"™, M. Balogh, 24.6. 1957; Kisk&érds (com. Pest), J. B.
Kimmerle, 7.9. 1903, "Tabdi erdé", B., 5 8 1921, A. Degen, 27. 0.
1925, *"Szlicsi erd6", B., 5 8 1921, and 6. 6. 1934, G. Lengyel, 20.
9.1925, "Csukas to", B., 3. 9. 1933; Kismaros (com. Hont), "Kelemen
hegy", N. Filarszky, 26. 8. 1901; Kismegyer (com. Gy6r), S Polgar,
31. 8. 1936; Kolozsvar (com. Kolozs) "Bikk", A. Richter, 13. 9. 1900,



"Szénaf(", Leg.: Z. Zsék, Det.: V. Borbas, 5, 9. 1903, "Szelistye",
V. Borbés, 8. 1907; Kolesté partja (com. Gyér), S. Polgar, 4. 6. 1936;
Kérds-Ladany "Fas territorii", V. Borbas, 22. 8. 1879; Kd&szeg (com.
Vas), L. Simonkai, 12.9. 1890, A. Waisbacker, 16. 9. 1892 and 20. 9.
1896, "Stajerhazak et Vordéskereszt", B., 31. 5 1924, Készeg et Olmod
"Alséerdé", B., 26.8.1930, and 11. 9. 1980; Kozéprigéc (com. Somogy)
"Tolda erd6", B., 20. 9. 1931; inter Komawa et Facset, L. Haynald,
20.9. 1836; Lébény (com. Mosén) "Szeletszeg™, B., 26. 8. 1924, "Ott6-
major"”, B., 26. 8 1924, "Hansag, Tirrends rétek", S. Polgar, 22. 7.
1927, J. Tuzson, 30.8. 1927; Leanyfalu (com. Pest) "seccus Danubium",
S. Javorka, 8. 8. 1948, "Viktorkunyh6 felett", S. Javorka, V. Csapody
et M. Czakler, 25. 9. 1953; Lugosnal, L. Haynald, 9. 1856; Lesencist-
vand (com. Zala), B., 26. 8. 1923; Maramaros "Sugatag”, P., 17. 8.
1895, L. Vagner; Maros - Brettye, J. Csaté, 22.9. 1858; Marosvasar-
hely, S. Feichtinger, 1. 9. 1864; Matra, "Kékes csoport, Nagylaposte-
tén", 1. Gy6rffy, 31. 8 1948, B., 21. 10. 1951; Méatrafiired (com. He-
ves) "ad viam paradensem”, B., 18. 8. 1920; MAatrahaza "a Handk kila-
t6 kozelében", S. Javorka, 13. 9. 1955, 6. 9. 1956; Meziad'(com. Bi-
har), T. Szentagh, 9. 1906; Miskolc "Ruzsin hegy", J. Budai, 29. 8.
1905, "Kéaszas kaszal6in", J. Budai, 2, 9. 1911; Monor, Pétharaszt ira-
nyédban, L. Bé&né, 26. 8. 1951; Naszodi hegyen, Perlaky, 20. 9. 1908;
Nagy-Galya, Montes Matra (com. Heves), A. Pénzes, 5.9. 1933, S. Ja-
vorka, 5. 9. 1933; N - Gézes (com. Zemplén), A. Margittai, 9. 1926;
Nagyenyed (com. Alséfehér), J. Csaté, 3. 9. 1874, L. Simonkai, 7. 10.
1885; Naho des Schur "St. George"”, J. A. Baumler; Nagykapusiensibus
(Transsylvania), L. Haynald, 14. 9. 1861; Nagy Kamond (com. Veszp-
rém), B. Pillitz, 9. 8. 1900; "Nagymocsar" (Eperjes Tokaji hegyléanc),
J. Huljak, 22. 7. 1937; Nagyszeben, L. Simonkai, 9. 8. 1906; Nagyra-
kos (com. Vas) "Sarmez6", T. Po6cs, 8. 8. 1949; Nagyvarad (Oradea),
L. Simonkai, 8. 10. 1876; Nyirad (com. Veszprém) "Nyiradi erdé", A,
Karolyi, 19.8. 1965; Nyirbator (com. Szabolcs) "ad Batorliget", B., 31.
8. 1920, "Nadas tanya", B., 17. 9. 1922; Nyirbéltelek (com. Szabolcs)
"ad Zsombékos", B., 3. 10. 1927, Z. Karpati, 3. 9. 1932, R. Soé, 3.
9. 1932; Ocsa (com. Pest), B., 26. 8. 1928, "Bika rét", B., 30. 9.
1928, "lInarcsi szé6l6k", B., 30. 9. 1928, *"versus Madencia"”, B., 14.
10. 1928, *“versus Sari", Z. Karpati, 30. 9. 1931; Orimagyaros (com.
Vas) "Nyirdomb", B., 17. 8. 1954; Pahi (com. Pest) "Killer erd6", B.,
and A. Pénzes, 3.8. 1930; Peszéradacs (com. Pest), G. Moesz, 27. 8.
1926; Pétervarad (com. Béacs - Bodrog) "Harzi sziget", Zarkéczy, 8.

1882; Pilisszentkereszt (com. Pest) montis Dobogé "Harommez6", B.,
22. 9. 1954, “Ispan hegy", B., 23. 9. 1954; Pilisszentlaszlé et Tahi
(com. Pest) "Langoldal", B., 2. 9. 1945, "Szarvas-széle", B., 26. 8.
1945; Porva (com. Veszprém) "m. Kékes versus Feny6fé", S. Javorka,

7. 9. 1929; Réakos (com. Pest), Szabd, 9. 1878, Rakospalota (com. Pest),
L. Hermann, 17. 9, 1882, L. Hermann, 24. 8 1882, B. Polinszky, 6.
1883, L. Hermann, 23.8. 1884, G. Lengyel, 8 1901, 16. 9. 1904, Bu-
dapest, Rakos (com. Pest) "Nadas té rétjén”, B., 25. 9. 1916; Répas-
Huta (com. Borsod) "Ballabérc", A. Bartha, 12. 8. 1929, "Nagymezé",
B., 5 10. 1951, 20. 7. 1947, 4. 10. 1920; Réabagatérhaz (com. Gyér),
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S. Polgéar, 10. 7. 1937; RAakdésd (com. Vas) "rivi Stegerobach", B., 5.
10. 1924; Rétyi nyir (com. Haromszék), G. Moesz, 9. 8. 1906; SchSk-
burg (Siebenbiirgen) "Breile", K. Reichinger, 26. 8. 1922; Salgdé felett,
F. Hazslinszky, 9. 1870; Sari (com. Pest) "Csikéspuszta”, L. Thaisz,
12.91.1924, B., 15. 8. 1928, B., and A. Pénzes, 23. 9. 1928, "Nagy-
turjan", B., 30. 9. 1920, L. Vajda, 10. 9. 1931, Sari et Inarcs-Kakucs
(com. Pest), V. Csapody, 13.9. 1931 and also A. Pénzes, "Nagyturjan",
B., 28. 8 1932, L. Baksay, 27. 6. 1958; Sarosféiensi "Bivalyfortés",
R. Rédl, 4. 9. 1927, 26. 8. 1928; Sibin (Transsylvania), K. Ungar, 8.
9. 1923; Somogyszob (com. Somogy) "Balata lacus”, B., 20. 8. 1922,
"Kanizsaberek, ad lacu Balata", A. Kéarolyi et M. Balogh, 14. 9. 1947,
A. Karolyi, 14.9. 1954, Somogyszob et Kaszé (com. Somogy) "Biki pusz-
ta", B., 30.8. 1930; Sebeshely (Transsylvania) "Priszlop", J. Barth, 2.
8,1894; Shur, J. A. Baumler, 9.1890; Szalafé (com. Vas) "in vallis Za-
la folyé", S. Javorka, 24. 6. 1937, "Fekete to6", B., 27. 7. .1948, T.
Po6cs, 27. 8. 1949, "Felsdszer", T. Po6cs et |. Gelencsér, 17. 7. 1953
and M. Balogh; Szaniszlé6 (com. Szatmar) "Csere erdé', B., 2.10.1927;
Szaszherméanyi ladpon, G. Moesz, 22. 8. 1905; Szentendre (com. Pest)
"Bacsina patak", B., 23.8. 1915, "Kapitanyhegy in monte Pilis, L. Vaj-
da, 26. 8. 1945, *"Vértes volgy", L. Vajda, 2. 9. 1945, Szentendre et
Pilisszentldszlé (com. Pest) "Varosirét", B., 26. 8. 1945; Szentgothéard
(com. Vas) "Zsidai volgy", S. Javorka, 21. 7. 1936, "Hosszuarét", 22.
7. 1936, Szentgothard, versus Apéatistvanfalva (corn. Vas), A. Pénzes, 12.
9. 1967; Szentgyorgy (com. Borsod) ad pediam "Schwarzwassermeichof",
J. Scheffel, 21. 9. 1919; Szentgydrgy vélgy (com. Zala), A. Kéarolyi et
M. Balogh, 23. 8 1958; Szt. Janos m. (com. Pozsony), Entz, 9. 1865;
Szilvéasvarad (com. Borsod) Bikk-fennsik "Hutarét", B., 14. 9. 1948;
Székelyudvarhely (Transsylvania), Goénczi, 8. 1885; Szigetujfalu (com.
Pest) "Insula Csepel”, A. Tauscher, 30. 9. 1877; Szé'ce (corn. Vas) Or-
ség "Kobzbirtokossagi erdé"', T. Pécs et 1,Gelencsér and M.Balogh, 14. 8.
1954; Sztojkéfalu (com. Szolnok-Doboka), L. Richter, 9. 9. 1890; Szulok
(com. Somogy) "Csillag csarda"”, B., 24,7.1922; Tahi et Pilisszentlasz-
16 (com. Pest) "Vértesvdlgy"”, B., 2. 9. 1945 "Németszéna", B., 2. 9.
1945; Tapolcafé' et Papakovéacs (com. Veszprém), 23.8. 1955, S, Javor-
ka; Tath (com. Esztergom), B., 4. 9. 1917, "insula ad Téath", B., 1
9. 1918, 10. 9. 1918, S. javorka et V. Csapody, 11. 9. 1953; Takos
(com. Bereg) "Bockerek erdé'", S. Javorka, 28. 9, 1948; Taméasfalva
(com. Gomor), A. Richter, 16. 9.' 1885; Tapolca (com. Zala), G. Rédl,
28. 7. 1907; Tatars zentgydérgy (com. Pest) "Okércsordajaras”, B., 27.
8.1950, and L. Vajda,; Terjékfalva, L. Vajda, 9.1918; Tisza-nana (com.
Heves) "apud ripam Holt - Tisza", |. Igméandy, 17.8. 1937; Tokaj (com.
Zemplén) "a Bodrog és a Kapitanyté kozott", J. Huljak, 8.9. 1933; Tor-
mos Bereg, A, Margittai, 21. 9. 1934; Tdrje (com. Zala) B., 19. 9.
and 19, 11. 1953; Ujhuta (com. Borsod)) "apud fontem llonakut”, 1. Ig-
mandy, 3. 8. 1936; Vacratét (com. Pest) "ad silvarum Tece", B,, 25.
7.1951; Vamosatya (com. Bereg), Barabas, 28. 9. 1948; Velem "a Dra-
va mellett" S. Mago6csy - Dietz, 29. 7. 1899; Voérdsegyhaz, K. Thoma,
1850; WVulkan "a Dragouc csucsra vezetd' uton™, B, Nagy, 26. 8. 1906;
Zalalévo' (com. Zala) "versus Méhesirsai erd6é", S. javorka, 13. 8. 1938;



Zirc (com. Veszprém) "Borzavar mellett", S. Magé6csy - Dietz, 8. 1916;
Zsida (com. Vas) "ad rivi Zsida patak", B. 2. 11. 1930.

Gentianella ciliata L.

Abelova (com. N6grad), P. Reil, 8 8. 1868; inter Ajfalucska et Szar-
patak (com. Abauj - Torna), B., 7. 10. 1929; Alséhamor and Javorkut
(com. Borsod) "in m., Bikk, Disznépatak", J. Budai, 23. 10. 1909; Ar-
va - Varalja (com. Arva), Geyer, 1851; Bartfa (com. Saros) "a Kalva-
ridn és a Kuron", C. Chyzer, 11. 9. 1862; Baladnbanya (com. Csik)
"Ocsém", P., 19. 9. 1868; Begovaca (com. Lika - Krbava Croatiae)
"Velebit in m. Hajducki Kuk", F. Dobias, 9. 1907; Bélapatfalva (com.
Borsod) "in valle Horotna", R. Moldvai, 18. 10. 1959; Besztercebanya
(com. Zdblyom) "Micsinye felé", F. Hazslinszky, 30. 9. 1861; Brasso
(com. Brassd) "az Ordoghid vélgyében", G. Moesz, 30. 9. 1903, "kék
ut .a Nagy-figgéké alatt", G. -Moesz, 19. 9. 1902; Brezndbanya (com.
Zo6lyom) "in m. Gyodmbér", G. Lengyel, 21. 8. 1913; Buda (com. Pest),
J. Tauscher; Budapest (com. Pest) "Auwinkel", ?, 30. 9. 1882, "Disz-
n6ié-", R. Trautmann, 18. 10. 1915, "Farkasvdlgy", ?, and L. Vajda,
25.9.1938, "Farkasvdlgy et Svabhegy", S. Javorka, 16. 10. 1938, "Har-
mashatarhegy", P. Cseley, 9. 1926, "Kisharshegy alatt, Cserkészpatak",
V. Csapody, 5. 9. 1937, "Kovatsi erdé'™, ?, 3. 10. 1847, "Svabhegy,
Normafa", Gy6rok, 6. 8. 1898, and S. Javorka et R. Trautmann, 18. 9.
1916, and A. Degen, 28. 10. 1917, and B., 22. 8. 1918, 26. 9. 1919,
S. Javorka, 1. 11. 1942, "Zugliget", 19.9, 1897 ?, and V. Csapody, 9.
10. 1938, "a Biai hegy alatt", P. Makara, 9. 10. 1955; "Bikk hegység"
(com. Borsod) "Odvaské és Kiralykat vdlgye kozott", J. Budai, 21. 10.
1909, "Javorkuat", J. Budai, 23. 10, 1909, "Szentléleki zardarom koral"
J. Budai, 19. 9. 1915, Szentlélek prope Omassa, "Nyirjes", B., 7. 11.
1957, "Béalvany déli oldala", L. Béand, 13. 8. 1944, "Balvany, Csurg6-
kut", L. Vajda, 29.8. 1951, "Bankuitdl EK-re", L. Baksay et M. Czak-
ler, 11.9. 1950, "Alsésebes prope JavorkuV', B., 5 10, 1952, "Bolhas,
Javorkat", L. Vajda, 7. 10. 1952, "Bukk", J. Papp, 11. 10. 1959; "in
m. Cernikamen" (com. Lipté), G. Lengyel, 1. 9. 1913; "Csorna gura",
F. Hazslinszky; Delnice (com. Lika Krbava), Rossi, 14. 10. 1891; "De-
menovathal” (Niedere Tatra), P., 3. 10. 1909; Déva (com. Hunyad), L.
Simonkai, 8. 10. 1882; Dio6sjend’ (com. No6grad) "m. Csoévanyos", B., 14.
9. 1920; DoO6mdés (com. Esztergom) "montis Dobogékd' versus Kétbikkfa-
nyereg", B., 30. 9. 1919; Eger (com. Hont) “circa Varkat supra Nosz-
vaj", S. Javorka et B. Zdélyomi, 6. 9. 1938; Esztergom "Kétadgu hegy
tetején”, S. Feichtinger, 9. 1860; Feny6haza (Fatra, com. Liptd), P.,
2. 10. 1909; Felsé-Kubin (com. Arva) "sub monte Chocs", S. Javorka,
19. 8. 1911; Homonna (com. Zemplén) "Szirtaljai erd6é", C. Chyzer, 15.
9. 1878; Galacz (com. Fogaras), ?, 9. 1915; Iglé (com. Szepes) "in
monte Rittenberg”, J. Andrasowszky, 9. 1907; lzbugya - Radvany (com.
Zemplén), L. Thaisz, 10. 9. 1908; Jablanac (com. Lika Krbava) "mon-
tes Velebit in monte Kozjak", J. B. Kimmerle, 21. 9. 1908; Kassahamor
(com. Abauj - Torna), L. Thaisz, 12. 9. 1909; Késmark (Hohe Tatra)



"Jerusalem Berge", P., 13.10. ?; "Kevély" (com. Pest), L. Fodor, 8.
10. 1933; "Kiradlyhegy alatt a Garam forrasa kornyékén" (com. Gomor),
A. Richter, 28. 8. 1890; Kojs6 (com. Szepes) "Gollnitzvélgy"”, M. Staub,
?¢ Kolozsvar (com. Kolozs) "Biukk", A. Richter, 13. 9. 1900; "Szelis-
tyei vagott erdé", A. Richter, 13. 9. 1900; and Butujas, 13. 9. 1900,
"Lombi hegy"™, Butujas, 26. 9. 1900, "Plecskavdlgy", Butujas, 18. 9.
1901; Készeg (com. Vas) "ad Rothe Erde Ginsii", Piers, 18. 9. 1890,
and A. Waisbacker, 10. 9. 1897; Likavkam (com. Lipté), G. Lengyel,
3. 9. 1913; Lucsivna (com. Szepes) "am Bababerge"”, P., 16. 8. 1898;
Mariafalva (com. Vas), B., 8, 8 1920; Sziget = Maramarossziget (com.
Mé&ramaros), L. Véagner, 1859; M - Brettye (Erdély), J. Csaté, 9. 1860;
Marké (com. Veszprém) "montis Kéapolnadomb", B., 8. 10. 1920, "inli-
nea vallis Csordas", R. Rédl, 14. 9. 1927, and A. Tanka, 19. 9. 1927.
"Csordas arok sub monte Kopasz-hegy", B., 18. 9. 1932, "in valle Csor-
dés 4arok - Marhaallas-volgy", S. Polgar, 18. 9. 1932; Inter pagos Men-
cser et Borostydnkdé (corn. Vas), B., 24. 9. 1925; "Muranyi fennsik"
(com. Gomor), G. Lengyel, 17.8. 1929; "Nagy-Hagymas" bei Csik Szent
Domonkos "Curmatura”, P., 23.8.1903; N. - Orhegy (com. Séaros) "Ka-
pi m. ", F. Hazslinszky: Nagyvisnyé (com. Borsod) "montis Balvany", B.,
29.9.1952; Neudorf = Cibinium: Nagyszeben, M. Fuss, 19. 10. ?, Ogu-
lin (com. Modrus - Fiume, Croatiae) "in monte Klek", J, B. Kimmerle,

7. 9. 1908; "Pienninek" (com. Szepes), N. Filarszky et J. Szurak, 30.
8. 1910, and S. Javorka, 19. 9. 1959; Pilis (com. Pest) "Gyopar forréas
felett", L. Vajda, 9. 1924; Liptovsky Mikulds (com. Lipté) "in valle
Prosiecka dolina", Z. Dolezalovd et H. Pistulkova, 13.9. 1967; Puszta-
mez6 (com. Gomdr), G. Lengyel, 27. 8. 1910; Répashuta (com. Borsod)
"ad montem Béanya-hegy", B., 6. 10. 1938, “Nagymezé", B., 5 10
1951; Retyezat (Erdély) "a Csaka havas tetején", J. Csato, 27. 9. 1858;
Roszudec (com. Turé6c), P., 3.10. 1910; Montes Rozalia (com. Szepes),
S. Polgar, 9. 1901; Rézsahegy - Liptauer Alpen - "am Mnichberge”,
P., 5 8 1894; Selmecbéanya "Szentharomséag hegy"”, T. Blattny, 23. 0.
1913; Sepsiszentgyorgy (com. Haromszék) "Martalja dicta”, Benedek, 9.
1920; Sopron (com. Sopron) "Zarhalmwald", E. Gombocz, 3. 10. 1896;
Sopron (com. Sopron), V. Csapody, 29. 9. 1951, *"Szarhalmi erd6, Zsi-
vanybarlang", |. Szodfridt, 9. 1953; Sopronbanfalva (com. Sopron) "mon-
tis Hosszuhegy", Z. Karpati, 15. 9. 1938; Sésujfalu (com. Saros) "Ba-
golyka", L. Vajda, 8. 1916, 10. 1918; Straczena (com. Szepes) "GOll-
nitzthal", P., 20. 8. 1898; jugi montis Sturec (com. Lipté et Zd6lyom)
"“inter Haromrevuca et Ohegy = Staré Hory", B., 4. 9. 1955; Szaszuj-
falu juxta Nagyszeben, L. Simonkai, 10. 9, 1884; Szilvasvarad (com.
Borsod) "montis Holl6ké", B., 14. 9. 1948, "vallis Szalajkavdlgy ad Er-
dészhaz", B., 15. 9. 1948, "Kalmanrét" B., 16. 9. 1948, "Té - orom-
ja supra vallem Mészké - lapa", B., 16, 9. 1948, "Orké", B., 20. 9.
1948, "Kerek-rét, Kocsmarosrét" B., 20. 9. 1948, "infra montem BAal-
vany ad Csurg6 - erdészlak", B., 6. 10. 1951, "Faktorrét ad Csurgo6",
G. Vida, 15. 9. 1954; Szobotist (com. Nyitra) "in Zavrs", C, Branik,
17. 9. 1876;. Szulyé (com. Trencsén), P., 2. 10. 1860; Magas Tatra
"Tatranska Kotlina = Barlang liget", S. Javorka, 7. 10, 1955, Tatra
Magna (com. Szepes) "montis Muram", B., 16. 9. 1940, "Javorina im
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Thaie Biala woda", Bodmann, 2. 10. 1890, bélai mészalpok "Feketeviz-
volgy, Mészarszék", N. Filarszky, et G. Moesz, 25. 9. 1909, "Szepes-
bélai mészhavasok, Faixbldosse koril", O. Rosemberszky, 23, 28. 8.
1915, montium Mészhegység "Hats6 Rézaknak", B., 15. 9. 1940; Ther-
mas Herculi (com. Krassé - Szorény) "Pojana Stana Pogara”, L. Thaisz,
23. 9. 1900; Trencsin - Teplitz, (com. Trencsén), P., 3. 9. 1897; Ve-
resegyhaz (com. Pest), L. Heuffel, ?; Vernar (Niedere Tatra) "Popova-
berge", P., 9. 9. 1908; Visegrad (com. Pest) "Nagyvillam", V. Csapo-
dy, 7. 10. 1966; "Vulkanhegy" Abrudbanya mellett (com. Als6-Fehér), J.
Banyai, 9. 10. 1910; Zsarnovicza (com. Turé6cz), A. Margittai, 9. 1911,



Table 1. Frequency of specimens for calculating diversity and equitability of
three Gentiana and one Gentianella species

,iAnlt|r:1ude 190-199 200-299 300-399 400-499 500-599 600-699 700-799 800-899 900-999 1000-2000 Total
G. asclepiadea 0 12 1 1 7 8 7 15 18 48 117
G. cruciata 8 13 22 26 16 23 18 15 4 28 173
G. pneumonanthe 88 30 22 5 2 9 5 12 4 0 177
G. ciliata 0 0 0 12 12 8 14 18 26 0 90

Sum 96 55 45 44 37 48 44 60 52 76 557

Table 2. Frequency of specimens for calculating diversity of three Gentiana
and one Gentianella species according to yearly precipitation

Yearly precipitation

in mm 550-599 600-699 700-799 800-899 900-999 1000-2000 Total

G. asclepiadea 0 0 4 69 60 0 133
G. cruciata 20 63 37 20 2 21 163
G. pneumonanthe 60 50 17 30 4 0 161
G. ciliata 40 57 22 20 6 4 149

Sum 120 170 80 139 72 25 606
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Table 4. Frequency distribution of flowering times in three Gentiana and one Gentianella species

Name of species July Aug. Sept. Oct. Nov. Total
G. asclepiadea 6 124 37 3 0 170
G. cruciata 69 75 36 9 0 189
G. pneumonanthe 16 96 96 20 2 230
G. ciliata 0 18 68 34 2 122

Sum 91 313 237 66 4 711



Table 5. Diversity and equitability values for three Gentiana and one Gentianella species

according to environmental factors and flowering times

Name of species G. asclepiadea G. cruciata G. pneumonanthe
Diversity (H') and . , ,

Equitability (E) values H E H E H E
Altitude 0, 7532 0, 7977 2, 2394 0, 9726 1, 5793 0, 7188
Precipitation 0, 8045 0, 5863 1, 5354 0, 8569 1, 3741 0,8538
Habitat 1,5816 0, 8827 0, 6746 0, 9732 0, 9423 0, 6797
Flowering times 0, 7519 0, 5424 0, 9220 0, 5729 1, 1695 0, 7267

PR

G. ciliata

H'

7241
5003
3874
0341

Table 6. Relative equitability values (E') of three Gentiana and one Gentianella species,

in relation to maximum diversity in factor gradients and flowering

Factor G. asclepiadea G. cruciata G. pneumonanthe
Altitude 0, 3271 0, 9725 0, 6859
Precipitation 0, 4490 0, 8569 0, 7669
Habitat 0, 8827 0, 3765 0, 5259
Flowering times 0, 4672 0, 5729 0, 7267

0, 9623
0, 8373
0, 8621
0, 7459

G. ciliata

0,
0,
0,
0,

2979
8373
7743
6425



DISCUSSION

The localities which are plotted in the map and the available data indicata
that G. cruciata and G. pneumonanthe are commonly found, at low altitude
and usually require low precipitation (Maps 2 and 3), It is noted that in
these areas low precipitation is always substituted by high level of soil
water. Both species are met in low lands also, but while G. cruciata is
very rare, G. pneumonanthe is quite frequent. The other two species: G.
asclepiadea and G. ciliata are not available in true low-lands except the
the western part of the country where the annual precipitation is over 700
mm (Maps 1 and 4). In Hungary G. cruciata and G. pneumonanthe are
very common throughout and well distributed in the Central Mountains.
Next in order comes G. asclepiadea, but it is not available in the Hun-
garian Central Mountains except only one locality "Szadel6" in its the
north-eastern part, G. ciliata is restricted to a very few places. The
area shows such features as found in the case of relict plants in that
particular area (near Budapest, Bikk and Bakony Mountains). G. ciliata
differs from G. cruciata and G. pneumonanthe in that while it occurs only
in certain restricted areas, the latter two species are distributed almost
throughout, through restricted to particular communities.

By considering the basic data of distribution (Table 1) according to alti-
tude it appears that G. asclepiadea and G. ciliata are more frequent at
high altitude than G. pneumonanthe which grows more frequently at low
altitude (within the investigated area). G. cruciata is available at all alti-
tudes but in different frequency values.

The distribution of the four species varies according to annual precipita-
tion (Table 2). While G. asclepiadea shows maximum to near maximum
frequency in the areas of 800-1000 mm annual precipitation, G. cruciata
and G. ciliata occur mainly in areas of 600-700 mm annual rainfall. G.
pneumonanthe shows its maximum distribution in the areas within 550-700
and 800-900 mm annual precipitation.

Table 3 shows that G, asclepiadea is less selective to the community
than G. cruciata which is the most selective species among the four. G.
asclepiadea shows high frequency in "Fagus forest”, G. cruciata in the
forest fellings and road sides. G. pneumonanthe is marshy lands (in most
cases) in Molinietum coerulae community cf. SOO (1966) and G. ciliata
in mountain meadows.

Table 4 shows that G. asclepiadea has high frequency of flowering in
August, G. cruciata in July and August, G. pneumonanthe in August-Sep-
tember and G. ciliata in the latter part of September, Thus, while G.
cruciata is the earliest to come in full bloom, G. ciliata flowers latest
of all. AIll these four species are short-day plants (to various degrees).



These variations may probably be due either to the difference in climatic
condition requirements of the four species or to the difference in the de-
velopmental pattern of their inflorescence. In the case of G. cruciata the
flowering begins in acropetal succession first in the cluster of the main
shoots arising from the rhizome and then in the lateral branches. It starts
flowering early July and continues to flower for a long time (October).

G. asclepiadea is a tall plant and bears flowers on many nodes of the
main shoot. The flowering of this species starts in July reaching its ma-
ximum in August, but declines considerably in September. In the case of
G. pneumonanthe the flowering shoots arise subsequently from the rhizome,
thus the time of flowering is delayed though continues for a longer time.
The other possibility is that the plants grow in harvested areas and are
sometimes injured by animals or human agencies. So it is forced to bear
side shoots, and in that case it may continue to flower for a much longer
time. G.ciliata is most interesting, since the flowers are terminal, soli-
tary on the main shoot and lateral branches. Accordingly as long as the
vegetative development has not been completed flowering is delayed, but
once it has been completed, flowering may continue for a longer period.
Thus, it starts flowering in the latter part of August, reaching its highest
peak in September and continues to November. Thus, G. ciliata is a true
short-day species.

Table 5 indicates that G. asclepiadea and G. pneumonanthe show lower
diversity and equitability according to altitude. On the other hand, G.
cruciata shows the highest diversity among the four species under the
precipitation factor. The same species shows high diversity and equitabi-
lity values in precipitation. These values are very near to G. cruciata
and G. ciliata under the same factor. G. asclepiadea exhibits lower di-
versity and equitability in altitude and precipitation factors.

We regard "habitat” as a multidimensional biotic factor. So we also stu-
died the diversity of the four species in relation to different habitat types.
In this case we found the lowest diversity in G. cruciata and the highest
in G.asclepiadea, while in the other two a middle value. Equitability has
been found to be maximum in G. cruciata and minimum in G. pneumo-
nanthe.

KUSNEZOW (1896-1904) states that Eugentiana "Dieser typus war (typus
Pneumonanthe) in der Miocén- und Pliocenepoche in der Waldzone des pa-
laearktischen Reiches weit Verbreitet In das Ende der Tertier-
zeit muss man auch die energische Ausbildung der jingeren typen, Fri-
gida, Aptera und Chondrophylla Verlegen". KUSNEZOW's maps 1-4 for
the distribution and history (152-153) of Eugentiana show that our species
too have relatives in the paleotropical region. This fact illustrates that
the species investigated by us also fall in the group of short-day plants.
It is quite clear in the case of G. ciliata. In the temperate zone including
the Carpathian Basin and in the Great Hungarian Plain, flowering is de-
layed not only in the present three species of Gentiana but also in the



species of other families. The developmental stadia whithin the life cycle
of a species is genetically controlled in correspondance with environmen-
tal factors. It was experimentally illustrated amply by CLAUSEN, KECK
and HIESEY (1940) in the case of coastal ecotypes of Potentilla glandulo-
sa. They showed that a particular sample of plant (ecotypes) planted at
different altitudes shows variation in flowering time according to altitude.
The higher altitude plants start flowering a little later than those of lower
altitude.

In Tables 4 and 5 for diversity in relation to flowering time, minimum
value of diversity is seen in G. asclepiadea. Then next in order are G.
cruciata and G. ciliata. Maximum diversity is observed in G. pneumo-
nanthe. For equitability the maximum values are found in G. ciliata and
G. pneumonanthe, G. cruciata and G. asclepiadea. G. ciliata flowers
maximum in September and has the highest equitability. From the high
equitability value and morphological behaviour of G. ciliata and G. pneu-
monanthe. it may be concluded that they posses a direct genetical control
for the flowering phase of their life cycle. The lower equitability in G.
asclepiadea and G. cruciata in the flowering time may be connected to
their morphological features described above and therefore may be re-
garded to be under indirect genetic control.

Table 6 for the equitability of the four species with reference to the ma-
ximum diversity in factor gradient and flowering time reveals that here
again G. cruciata shows maximum equitability in relation to altitude, while
G. ciliata the minimum. For precipitation, G. cruciata shows the maxi-
mum equitability as before but the value of G. ciliata is also very near
to it. In the case of habitat, maximum equitability is observed in G.
asclepiadea and minimum in G. cruciata. For flowering time the highest
value is seen in G. pneumonanthe and the lowest is G. asclepiadea. How-
ever, individually equitability in relation to flowering time was found to
be highest in G. ciliata (Table 5).

Considering the diversity and equitability of the individual species in re-
lation to the different factor gradients and frequency of flowering (Table
5) gives the following result.

In G. asclepiadea, maximum diversity and equitability is observed for
the habitat factor, while minimum for flowering time. It also shows the
highest relative equitability in the same factor (Table 6). In the case of
G. cruciata, maximum diversity is found in altitude and then in precipi-
tation, while the minimum in habitat. This species shows equal and
highest values of equitability and relative equitability (Table 6) in the alti-
tude factor, while the lowest in flowering time.

G. pneumonanthe, like G. cruciata also shows the highest diversity in
altitude and precipitation factors and the lowest in habitat.



The study of the relative equitability values of the four species in rela-
tion to the highest number of factors gradients and flowering months, in-
dicates G. cruciata to show the maximum, while G. ciliata the minimum
values. It is interesting to note that altitude and habitat factors react
quite differently with different species. Regarding precipitation all the
species show more or less similar pattern of reaction except G. ascle-
piadea. The relative equitability values of G. pneumonanthe and G. cilia-
ta in relation to flowering time are very near to each other (Table 6).

This result is quite in agreement with the plotted maps (2 and 4). Diver-
sity in all cases are very high in G. ciliata in comparison with the other
three species. Therefore, we could not find any factor which has a true
regulating effect in this species. According to the available floristic work
of SOO (1.c. ) and informationin herbarium sheets, this plant occurs only
in lime rich stones. Probably this represents a relict species in the Hun-
garian Middle Mountains. It is also possible that the distribution of G.
ciliata is determined by some micro-edaphic factors connected with lime-
stones. However, it has not been investigated by us.

According to Maps 1 and 4, we have tried to find out the common factor
which may be correlated both with G.ciliata and G. asclepiadea. A highly
significant correlation was found between the two species in the mutual
information frequency of the distribution of species and precipitation.
21 = 188,5716* . The investigated species in a given area are regulated
by different factors (physical and biotic) in variable gradients and some-
time one factor is substituted by other (e. g. G. pneumonanthe in annual
precipitation).
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SZUJKO-LACZA J. és SEN S.: A magyarorszagi Gentiana fajok és a Gentianella
ciliata L. (Gentianaceae) elterjedése, diverzitdsa és equitabilitasa

A Novénytar herbariuma (Herbarium Carpato-Pannonicum = HB) alapjan
O0sszeallitottuk a Gentiana asclepiadea, G. cruciata, G. pneumonanthe és
a Gentianella ciliata elterjedésének adatait, a Karpatok és a Karpat-me-
dence teriletére, A herbariumi lapok cédulain feltintetett ndévénytarsulas
és tengerszintfeletti magassagi adatok, illetve a lel6helyek térképrél le-
olvashaté tengerszintfeletti magassagi és évi atlagos csapadékmennyiség
adatai alapjan vizsgaltuk a fajok diverzitasat kialon-kilén. A novényi sa-
jatsdgok kozil pedig a viragzasi id6tartam diverzitdsat szamitottuk Kki.



A maximéalis és minimalis diverzitadsi értéket is a Gentiana cruciata mu-
tatta. Maximalis diverzitdsa van a tengerszintfeletti magassdg, minimalis
pedig a novénytarsuldsok szerint. Ez utébbi adattal megegyezfen itt taléal-
tuk a maximéalis equitabilitasi értéket is.

A négy faj kozil a minimalis equitabilitasi értéket a G. asclepiadea-ra
vonatkozéan kaptuk, a csapadékértékek szerint. Osszevetve az eredményt
a G. asclepiadea elterjedési térképével, arra kovetkeztethetiink, hogy a
faj magashegységi lel6helyein az évi csapadékdsszeg a tengerszintfeletti
magassaggal parhuzamosan névekvd, s az alacsony equitabilitasi érték ez-
zel hozhaté kapcsolatba. A virdgzéasi id6é szerint magas az equitabilitéasi
érték a G.pneumonanthe-ra és alacsony a G. asclepiadea-ra vonatkozoban,
ami a két fajnal az egy hajtds virdghordoz6 ndduszainak szamszerl elté-
résére utal, A G. asclepiadea hajtdsai mar az alulrél szamitott negyedik
vagy 0tddik nédusztdl kezdve virdghordozék, amelyek akropetadlis sorrend-
ben fejlédnek és nyilnak Kki.

Az eredmény szerint a Gentianella ciliata magas diverzitasi értékeivel el-
it a Gentiana fajoktél, mind a harom kornyezeti tényezd, mind pedig a
virdgzasi id6tartam tekintetében. Ez arra utal, hogy ezt a fajt elterjedé-
sében a vizsgalt tényez6k egyike sem szabéalyozza jelent6s mértékben. A
vizsgalt arean belili megjelenését inkabb a mészkéhoz valé kot6dés jel-
lemzi (a herbariumi céduldkon taldlhaté "mészkd alapk6zeten" jelzés maés,
a mészk6hoz hasonld képzédményeket pl. dolomit, is magaba foglalhat),
kilonosen a Magyar Kozéphegységben, ezért ez utdbbi terileteken a faj
reliktum jellegd.
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