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A b s t r a c t : A u t h o r col lec ted and mapped the d i s t r i b u t i o n data of two taxa of Ph leum 
In the Carpathians and analysed the d i s t r i b u t i o n and d i v e r s i t y of specimens p e r taxa 
accord ing to a l t i tudes and n a t u r a l hab i ta t s . Ph leum a lp inum L . i s sp read ing to h igher 
places , i n a lpine meadows and cont ras ted wi th th is P h . c o m m u t a t u m Gaud, is g r o w i n g 
l o w e r i n a l t i tude , i n mounta in grass lands and p i n e - w o o d s . Au tho r a lso deal t w i t h t a x -
onomica l p r o b l e m s and tends to cons ide r these two taxa as two independent species . 

In t roduc t ion 

The author has been deal ing w i t h Ph l eum for about f ive years (KOVÁTS 1967, 1977, 1980), 
inves t iga ted m o r p h o l o g i c a l and ana tomjca l differences, n a t u r a l habitats , d i s t r i b u t i o n and d i v e r s i t y 
of Ph leum hubbard i i D . K o v . and P h . pra tense L . 

I n th is paper the. author should l i k e to deal w i th the d i s t r i b u t i o n and d i v e r s i t y of the two 
o the r taxa: Ph l eum a lp inum L . and P h . commuta tum Gaud, touching the t axonomica l p r o b l e m s too . 

In connection w i t h the plan of Cen t r a l -European f l o r a mapping we, as m e m b e r of th is i n t e r ­
na t iona l f l o r i s t i c s group, col lec ted and mapped data o f f l o w e r i n g p lan t s , m o s t l y f r o m our h e r b a ­
r i u m (SZUJKÓ-LACZA & SEN 1977, KOVÁTS & SZUJKÓ-LACZA 1979, KOVÁTS 1980). 

Our h e r b a r i a (BP) are the m o s t outs tanding and comple te ones i n Hungary and s ign i f i can t 
even in Europe (SZUJKÓ-LACZA 1973) . One of the co l l ec t ions is the H e r b a r i u m Carpa to-Panno-
n i c u m , containing the f l o r a of the Carpa th ian Bas in , Grea t Hungar ian P l a i n and the Carpathians 
( F E K E T E & KOVÁTS 1974). 

The common area and habitats o f these taxa i n question, are ment ioned in the Carpathians 
b y JÁVORKA (1925), but the two taxa a re mixed o r not exac t ly separa ted . I t was necessary to 
s tudy every specimen i n the h e r b a r i u m , m a k i n g a r e v i s i o n , because the i d e n t i f i c a t i o n somet imes 
i s not easy and the sheets of the t w o taxa are mixed i n the h e r b a r i u m t o o . 

The geographica l d i s t r i b u t i o n o f these two taxa o f P h l e u m in Europe and a lmos t in the whole 
w o r l d are descr ibed by NORDENSKIÖLD (1945). 

M a t e r i a l and methods 

In the enumera t ion the l o c a l i t i e s o f the co l lec t ions appear in geograph ica l o rde r , f o l l o w i n g 
the curve of the Carpathians f r o m west to east and south, beginning w i t h N o r t h - W e s t Carpathians 
and ending w i t h the South Carpathians ( B U L L A & MENDÖL 1947). F o l l o w i n g th i s the names o f the 



coun t r i e s are w r i t t e n where these m a i n p a r t s of the Carpathian ranges a r e . They are fol lowed by 
the names of the s m a l l e r par t s of the Carpa th ians , mount ians , v i l l a g e s , towns and counties , be ing 
corresponded to the used names at the t i m e of c o l l e c t i o n . A f t e r this the de ta i led topography i s 
w r i t t e n , i f those can be found on the l abe l s , fol lowed by the c o l l e c t o r s ' names i n shortened f o r m 
and the data of c o l l e c t i o n s . The data o f c o l l e c t i n g l o c a l i t i e s are mapped. 

H e r b a r i a l labels of the sheets con ta in d iverse i n f o r m a t i o n - somet imes those are ve ry few -
r e f e r r i n g to the habi ta ts and al t i tudes o f l o c a l i t i e s , these are col lected i n t w o tables. These t w o 
groups of data are analysed by the SHANNON (1948) d i v e r s i t y index and by P I E L O U (1975) even ­
ness a l so . 

Abbreva t ions of c o l l e c t o r s ' names 

A n d r . = Andreánszky, G . Lányi = Lányi, B . 
B a r t h = B a r t h , J . L e . = Lengye l , G. 
B anyai = Bányai, J . M a r . = M a r g i t t a i , A . 
B o r b . = Borbás, V . 

= B o r o s , Á . 
Márton = Márton, J . 

B s . 
= Borbás, V . 
= B o r o s , Á . Moesz = Moesz , G. 

Cholnoky = Cholnoky, B . M o l d v a i = M o l d v a i , R . 
Czag l . = Czaglady Nakó, G. Pax = Pax , F . 
Czakó = Czakó, K . Páter = Páter , B . 
Csató = Csató, J . P e r . = P e r l a k y , G. 
C s i k i = C s i k i , E . Pénzes = Pénzes , A . 
Cse rn i = C s e r n i , B . Pócs = Pócs , T . 
D e . = Degen, Á . R i e h t . = R i c h t e r , V . A . 
D o r n . = D o r n e r , J . Scheffer = Scheffer, J . 
Fe i ch t . = Fe i ch t inge r , S. Schermann = Schermann, Sz, 
F i l . = F i l a r s z k y , M . Schneider = Schneider 
Fodor = Fodor , P . S i m k . = S i m k o v i c s , L . 
Hanák = Hanák, J . S i m k . = S imonka i , L . 
Hayn aid = Haynald, L . Staub = Staub, M . 
H a z s l . = Hazs l inszky , F . Szurák = Szurák 
Heuff . = Heuffel , J . T h . = T h a i s z , L . 
Jáv. = Jávorka, S. T i . = Timkó 
Ká. = Kárpáti, Z . T r . = Trau tmann , R . 
K e l l . = K e l l e r , J . T u z s . = Tuzson, J . 
K o . = Kocs i s , J . V . = Vajda , L . 
K. = Kováts, D . Vág . = Vágner, L . 
K u p . = Kupcok, S. Vángel = Vángel, J . 
Kümm. = Kümmerle, J . B . W i n k l e r = W i n k l e r , M . 
Lackowi t s = Lackowi t s Zsák = Zsák, Z . 
Lándi = Lándi, B . 

A b b r e v i a t i o n s of towns (Maps 1-2) 

B . = B u c u r e s t i (Rumania) 
B E . = Beograd (Yugoslavia) 
B P . = Budapest (Hungary) 
BR. = B r a s o v (Brassó, Rumania) 
B T . = B r a t i s l a v a (Pozsony, Czecho­

slovakia) 



W . = Wien (Aust r ia ) 
Z . = Zagreb (Zágráb, Yugos lav ia) 

Other abbrevia t ions : C o m . = Comi ta tus = County; H e r b . = H e r b a r i u m 

The old names of the s m a l l e r p a r t s o f the Carpathians , being found in the enumera t ion , 
cor responded to the t i m e of co l l e c t i on and the equivalent , nowadays used names, accord ing to the 
language of the coun t ry where the mounta ins a re and acco rd ing to the W o r l d A t l a s (1967 ed . B A -
R A N O V ) . 

Old names 
Nyugat i Beszkidek 
Árvái M a g u r a 
Nagy-Fátra 
Alacsony-Tátra 
Szepes-Gömöri Érchegység 
Magas-Tátra 
Bélai Tátra 
Vihortát 
K e l e t i Beszk idek 
Máramarosi-havasok 
H o v e r l a 
Gutin 
Pop Iván 
Radnai-havasok 
Nagy P i e t r o s z 
Kelemen-havasok 
Cs ik i -Havasok 
H a r g i t a 
Be reck i -havasok 
Brassói-havasok 
Királykő 
Fogaras i -havasok 
Szebeni-havasok 
Pa reng 
Retyezát 
Szárkő 
Bihar-hegység 

New names 
M t . Slovenské Beskydy 
M t . Oravska M a g u r a 
M t . V e l k a F a t r a 
M t . N i z k e T a t r y 
M t . Slovenské Rudohor ie 
M t . V i soke T a t r y 
M t . Belanske T a t r y 
M t . V i h o r l a t 
M t . Beszczady 
M t . Gorgany 
M t . Gover la 
M t . Gut in 
M t . Pop Ivan 
M t . Rodnei 
M t . P i e t r o s u l 
M t . C a l i m a n i 
M t . C i n c u l u i 
M t . H a r g h i t e i 
M t . V r a n c e i 
M t . Buceg i 
M t . P i a t r a C r a j u l u i 
M t . Foga ra su lu l 
M t . C l n d r e l u l u i 
M t . P a r i n g u l u i 
M t . Re teza tu lu i 
M t . T a r c u l u i 
M t . B i h o r u l u i 

Enumera t ion 
Ph leum a lp inum L . 

N o r t h - W e s t Carpathians in Czechoslovakia 

A t M t s . "Nyuga t i Beszk idek" : Sebestyénfalva (Com. Trencsén), T h . 2 3 . 0 8 . 1 9 0 7 . 
At M t s . "Alacsony Tátra":"Chopok" ( C o m . Liptó), beyond Liptószentmiklós, Pax 08 .08 .1894 - " K r a -

lova Ho la" , beyond Liptószentmiklós, Pax 09 .08 .1895 . 
A t M t s . High T a t r a : beyond Strba-obec, at M t . " K r i v a n " : Heuf f . , H e r b . Haynald 07 .1927 . 

- Csorba ( C o m . Liptó) , P e r . 07-08 .08 .1907 - at va l l ey " F u r k o t a völgy", D e . 1 1 . 0 8 . 
1904; Schermann 28 .08 .1923 - at va l ley " M l y n i c k a do l ina" , Pénzes 16 .07 .1958; C z a g l . 
1961; M o l d v a i 20 .08 .1963 - at va l l ey "Mengusovská dol ina" (Czechoslovakia) , beyond 
Mengusovce, L e . 26 .07 .1928 - Menguszfalva, at L a k e "Hincó-tó", P e r . 07-08 .08 .1907 
- at va l ley "Omladék völgy", Pax 22 .08 .1905 - Lake "Halas-tó", Lackowi t s 04.1883 -
at va l ley " F e l k a i völgy" (Com. Szepes), beyond Ger lahfa lva , 1 Schur, K a z s l . 1863; Schnei­
der 28 .08 .1880 ; Czakó 20 .07 .1887 - at Lake "Vel lcké p l e so" , K . 19 .07 .1976 - at Lake 



"Hosszú tő", H a z s l . ? - at Lake "Kôpataki tó" beyond Tátralomnic, F i l . 30 .07 .1903 - T a t -
ranské M a t l i a r y , at va l l ey of r i v e r " B i e l a voda", B s . 10 .07 .1933 - at Lake "Háromszög tó" 
beyond Poprád, Lányi 2 6 . 0 7 . 1 9 0 7 . 

At M t s . "Bélai Tátra": B a r l a n g l i g e t ( C o m . Szepes), beyond Poprád, B o r b . 07 .1890 . 

N o r t h - E a s t Carpathians in Soviet Union and Rumania 

A t M t s . " K e l e t i Beszkidek": beyond Munkács (Com. Be reg ) , Pax, 15 .08 .1894 ; V o l o c z , T h . 2 5 . 0 8 . 
1907; 26 .08 .1907 . 

A t M t s . "Máramarosi havasok": M t . " H o v e r i a " (Com. Máramaros), beyond Kőrösmező, Pax 22.08 
1894; B s . 18.07.1934; 20 .07 .1939 - "Sighet" (Rumania), Ká. 2 4 . 0 7 . 1 9 4 2 . 

A t M t . "Pop Iván" (Com. Máramaros): Vág . 07.1868; Pax 23 .08 .1894 ; T h . 30 .08 .1907 ; M a r . 19. 
07 .1938 . 

A t M t . " G u t i n " : beyond Máramarossziget ( C o m . Máramaros), Pax 1 7 . 0 8 . 1 8 9 5 . 
A t M t s . "Radnai havasok": at mounta in "Ünökő" (Com. Beszterce-Naszód) , D e . 17 .08 .1902 - at 

mounta in " K o r o n g y i s " , nea r to B o r s a , A n d r . 11 .07.1942 - beyond O-Radna, Pax 18 .08 .1903 -
beyond B o r s a (Com. Máramaros) , at mounta in "Nagy P i e t r o s z " , Pax 14 .08 .1903 - beyond B o r 
sabánya, Pax 13 .08 .1903 - beyond Cz ib les fa lva ( C o m . Beszterce-Naszód) , Pax 1 1 . 0 8 . 1 9 0 3 . 

East Carpath ians i n Rumania 

A t M t s . " K e l e m e n havasok": beyond N a g y i l v a (Rumania) , Jáv. K e l l . 1 4 . 0 7 . 1 9 4 1 . 
A t M t s . " C s i k i havasok": beyond Gyergyószentmiklós (Com. Cs ik ) , at mounta in "Nagy Hagymás", 

Pax 13 .08 .1896 . 
A t . M t s . " H a r g i t a " : "Rákosi Harg i t a 1 ' ( C o m . Cs ik ) , near Mada ra s i H a r g i t a and Csikrákos, Pax 

15 .08 .1896 - at mountain " H a r g h i t a Oceu lu i " (Rumania) , near M i e r c u r e a - C i u s , Pócs 1 6 . 0 8 . 
1955. 

A t M t s . " B e r e c k i havasok": beyond Bereck ( C o m . Háromszék), T h . 30 .06 .1894 . 

South Carpathians in Rumania 

A t M t s . "Brassói havasok": Törcsvár ( C o m . Brassó) , at M t . "Bucsecs" , D e . 26 .07 .1902 - b e ­
yond Brassó, at mount in " O m u " , B a r t h . 08 .07 .1885; T h . 28 .06 .1894 ; Pax 21 .08 .1896 -
beyond Brassó, at mounta in "Schüller", Pax 22.08.1909 - at M t . " P i a t r a M are" , beyond 
Brassó, Pax 15 .08 .1912 . 

A t M t s . "Királykő" (Com. Foga ra s ) : beyond Zernes t , S imk . 28 .08 .1883 . 
At M t s . " F o g a r a s i havasok": K e r c i s o r a ( C o m . Fogaras ) , S imk . 30 .07 .1872 -12 .08 .1874 ; Pax 26 . 

08.1896 - at M t . " N e g o j " beyond K e r c i s o r a , ? 08.1844 - at Lake " B i l e a tó", beyond K e r c i ­
sora , Pax 14 .03 .1815 . 

A t M t s . "Szebeni havasok": near Szász-Sebes (Com. Szeben), Pax 15 .08 .1897 ; 19 .08 .1897 . 
A t M t s . "Pe reng" : beyond Petrozsény ( C o m . Hunyad), Pax 22 .08 .1897 ; 08 .08 .1902 - at mounta in 

" M u n d r a " , Pócs 3 0 . 0 7 . 1 9 5 6 . 
A t M t s . "Retyezát": (Com. Hunyad), F e i c h t . 31 .07 .1872 ; L e . 07.1906 - at Lake " Zenoga tó", 

beyond Petrozsény, Pax 12 .08 .1901 - beyond Szászváros, Jáv. 07 .1904 . 
A t M t s . "Szárkő": near Karánsebes (Com. Krassó-SzÖrény), Fodor 0 8 . 0 7 . 1 9 1 5 . 



Map 1. Occurrence of Phleum alpinum L . in the Carpathians 



Phleum c o m m u t a t u m G A U D . 
N o r t h - W e s t Carpathians i n Czechos lovakia 

A t M t s . " O r a v s k a Magura" : beyond Zuberec (Czechoslovakia) , Scheffer 17 .07 .1928. 
A t M t s . "Nagy Fätra": Körmöcbánya (Com. B a r s ) Jáv. 3 0 . 0 7 . 1 9 0 7 . 
A t M t s . "A lacsony Tátra": Fenyó'háza (Com. Liptő) , D e . 17 .07 .1904 - beyond Zólyombreznó ( C o m . 

Zólyom), at mounta in Gyömbér", ? 17 .07 .1911 - at mounta in "Királyhegy" ( C o m . Gömör), 
beyond Dobs ina , Pax 07 .08 .1895; Práter 1 0 . 0 8 . 1 9 0 1 ; Le 06 .1910 . 

A t M t s . "Szepes-Gömöri Érchegység": K r a s n a H o r k a (Czechoslovakia) , L e . 07.1923; Helpa R i c h . 
08 .07 .1887 - Sajóréde ( C o m . Gömör), K u p . , T r . 04 .07 .1907 ; K u p . , D e . 05 .07 .1908 - beyond 
Rozsnyó, at mounta in "Ökörhegy", Ká. 08 .06 .1939 - between Igló and Sztracena ( C o m . Szepes), 
S imk . 10 .07 .1908 - beyond A r a n y i d a (Com. A b a u j - T o m a ) , Ká . 01 .07 .1939 - 0 2 . 0 7 . 1 9 3 9 . 

A t M t s . High T a t r a : beyond Csorba (Com. Liptó), at va l l ey "Hande l völgy", T h . 12 .08 .1912 - at 
Lake "Csorba-tó", Lándi 25 .06 .1908 - at va l l ey " F u r k o t a völgy", D e . 11 .08 .1904; F i l . , Szu­
rák and T . 26 .07 ,1912 - beyond Poprád (Com. Szepes), at va l l ey "Fagyot t tó völgye" , beyond 
"Poprádi tó", D e . 09 .08 .1904 - at va l l ey " F e l k a i völgy", Staub 04 .08 .1874 - at va l l ey " T a r ­
pataki völgy", F i i . 14 .07.1902 - at va l l ey "Malá Studena do l ina" beyond Poprad, B s . 2 0 . 0 8 . 
1938 - at Lakes "Öt tó", beyond Poprad , S i m k . 09 .08 .1907 ; T h . 29.08.1908 - at Tátralomnic, 
P e r . 22 .17 .1907 - at Lake "Zöld tó", beyond Poprád, S i m k . 07-08 .07 .1890 ; F i l . 19 .08 .1903 ; 
11 .08 .1906 . 

A t M t s . "Bélai Tátra": B a r l a n g l i g e t (Com. Szepes), beyond Poprád, B o r b . 24 .07.1892 - at " V a s ­
kapu" beyond Poprád, F i l . 03 .07 .1900 . 

N o r t h - E a s t Carpathians in Czechos lovakia and Rumania 

A t M t . "Vihorlát": beyond Nagyberezna ( C o m . Ung), ? 0 4 . 0 7 . 1 8 8 1 . 
A t M t . " G u t i n " : beyond Ba ia m a r e (Rumania), near Blidár, Ká. 2 2 . 0 7 . 1 9 4 1 ; 23 .07 .1941 - Szatmár 

(Com. Szatmár), near to Blidár, Jáv. 2 1 . 0 6 . 1 9 1 3 . 
A t M t s . "Máramarosi havasok": Tiszabogdány ( C o m . Máramaros) , at mountain " G o v e r l a " , B s . 

24 .07 .1939 . 
A t M t . "Pop Iván": (Com. Máramaros) , Vág. 07.1868; Ká. 28 .07 .1942 ; M a r . ?; H a z s l . ? . 
A t M t s . "Radnai havasok": at mounta in "Nagy P i e t r o s z " , beyond Borsabánya, F i i . , Jáv. 19 .07 . 

1906; 22 .07 .1906 ; B s . 19 .07 .1942 - beyond Havasmező, Jáv. 07 .07,1913 - at mounta in " K o -
rongy i s " ( C o m . Beszterce-Naszód) , beyond O-Radna, D e . 09 .08 .1902 ; Kümm. 18 .08 .1904 -
at mountain "Ünökő", beyond O-Radna, Haynald 07.1860 - Radnaborberek, Kümm., D e . 2 8 . 0 8 . 
1904. 

East Carpathians in Rumania 

A t M t s . " C s i k i havasok": Balánbánya (Com. Cs ik ) , at mounta in "Nagy Hagymás", D e . 2 1 . 0 6 . 1 9 0 1 ; 
Kümm. 15 .07 .1902 - at mountain "Öcsém te te je" , D e . 1 7 . 0 6 . 1 9 0 1 . 

A t M t s . " B e r e c k i havasok": at mountain "Csukás" and " P i r o s k a " ( C o m . Háromszék"), beyond 
Bodzavám, S i m k . 11 .07 .1886 - beyond Kovászna, Jáv. 0 9 . 0 7 . 1 9 1 4 . 

South Carpathians in Rumania 

A t M t s . "Brassói havasok": Felső Tömös (Com. Brassó) , at mounta in " P i a t r a M a r e " , K o . , D e . 
04 .08 .1903 - at mountain "Schüller", beyond Brassó, Cholnoky 20.07.1917 - at mounta in 
"Nagykőhavas", beyond Brassó, Ká. 02 .07 .1935 - at mounta in "Keresztényhavas", beyond 
Brassó, Moesz , 04 .07 .1903 - 29 .05 .1906 . 



Map 2. Occurrence of Phleum commutatum Gaud in the Carpathians 



A t M t . "Királykő": at "Királykő" ( C o m . Fogaras) , beyond Zernes t , D e . 2 2 . 0 7 . 1 9 0 2 . 
A t M t s . " F o g a r a s i havasok": beyond Árpás (Com. Fogaras ) , Csató, 05 .08 .1889 - at v a l l e y " B u l e a " , 

beyond Árpás, Tuzs . 22 .07 .1914 - at va l l ey " B u l e a " , beyond K e r c i s o r a , Zsák, D e . 2 1 . 0 7 . 
1910; T h . 22 .07 .1914 - beyond Felső Árpás, at Lake " B u l e a tó", Ká. 09 .07 .1935 . 

A t M t s . "Szebeni havasok": " G u d s i r " ( C o m . Hunyad), near Hátszeg, Vángel 0 7 . 0 7 . 1 9 0 5 . 
A t M t . " P a r e n g " : beyond Petrozsény (Com. Hunyad), Jáv. 19 .07 .1910 . 
A t M t . "Retyezát": beyond Petrozsény ( C o m . Huuyad), Csató 07.0*7.1860; D e . 19 .08 .1903 ; Jáv. 

07.1904; 02 .08 .1907 - at va l l ey "Zenoga" , V . 29 .07 .1938 - beyond "Gurasada" , Ká. 2 8 . 0 7 . 
1938 - at Lake " V a l e r i a s z k a " , L e . 0 2 . 0 8 . 1 9 0 7 . 

A t M t s . " B i h a r hegység": beyond Felső V i d r a ( C o m . T o r d a - A r a n y o s ) , S i m k . 1 3 . 0 7 . 1 8 8 2 . 

Taxonomic su rvey 

A t f i r s t I should l i k e to deal w i t h t axonomica l p r o b l e m s . Ph l eum commuta tum Gaud, was 
desc r ibed by J . G A U D I N in 1808, but i t i s not cons idered to be an independent species by mos t 
of the authors , but a synonym, subspecies o r a v a r i e t y o f Ph l eum a lp inum L . or P h . pra tense L . 
( L I N N A E U S 1853), so i n this way they date back to L I N N A E U S ' f i r s t c l a s s i f i ca t ion and has since 
been used in the m a j o r i t y of handbooks: ASCHERSON & GRAEBNER 1898-1902, ROUY 1913, 
JÁVORKA 1925, H E G I 1927, K O M A R O V 1934, S Z T O J A N O V & S Z T E F A N O V 1948, DOS T Á L 1950, 
ROGER & B U T C H E R 1961, H U B B A R D 1968, S A V U L E S C U 1972, EHRENDORFER 1973, HESS-
L A N D O L F &< H I R Z E L 1976, T U T I N et a l . 1980. Other authors made no ment ion o f P h l e u m c o m m u ­
t a t u m Gaud, at a l . , fo r example, M E R K E R 1910, S C H M E I L & F I T S C H E N 1998, NORDHAGEN 1940, 
R O T H M A L E R 1962. 

NORDENSKIÖLD (1945), i n her de ta i led and ca re fu l studies of four taxa of P h l e u m , accepted 
P h l e u m a lp inum L . and P h . c o m m u t a t u m Gaud, as two independent species ( r e f e r r i n g to GREGOR 
& SANSOME, 1930 and GREGOR, 1931, i n : NORDENSKIÖLD, I . e . ) . Aeco rd ing to NORDENSKIÖLD 
( I . e . ) these two species d i f fe r sha rp ly i n t h e i r essent ia l charac ter . F i r s t they were cha rac t e r i s ed 
by d i s t i n c t chromosome n u m b e r s . P h l e u m a lp inum L . (2n = 14) i s a d ip lo id species and P h . c o m ­ 
m u t a t u m Gaud (2n = 28) i s a t e t r a p l o i d one; t h i a fact i s c o n f i r m e d -by mos t of the c r o m o s o m e a t ­
lases and f lo ras : D A R L I N G T O N & W Y L I E 1955, L O V E & L O V E 1961, FEDOROV 1969, L O V E & ' 
L O V E 1975, T U T I N et a l . 1980. 

NORDENSKIÖLD ( I . e . ) pointed out the most i m p o r t a n t .morpho log ica l differences between the 
two taxa too . A c c o r d i n g to t h i s the awns o f Ph l eum a lp inum L . are quite c i l i a t e , w h i l e i n P h .  
c o m m u t a t u m Gaud, they are subglabrous o r somet imes s l i g h t l y scabrous (GAUDIN 1811). The 
spikes of P h l e u m a l p i n u m L . are m o r e v igorous and m o r e c y l i n d r i c a l than those o f P h . c o m m u ­
t a t u m Gaud. • 

A c c o r d i n g to my observat ions h i t h e r t o the spikes of P h l e u m a l p i n u m L . a re shor t , wide c y ­
l i n d r i c a l , ovoid - somet imes a lmos t round - w h i l e in P h . c o m m u t a t u m Gaud, they a re longer and 
n a r r o w c y l i n d r i c a l . I t i s the analogous case i n the sp ike le t s , i n P h . a lp inum L . they a re stubby 
than those of P h . commuta tum Gaud, where they a re t i g h t l y . The awns o f P h . a l p inum L . are 
usua l ly curved here and there , wh i l e i n P h . c o m m u t a t u m Gaud, they a re s t r a i g h t . 

The shoot of P h . a lp inum L . is cha rac t e r i s ed by c reep ing g r o w t h w r i t t e n by NORDENSKIÖLD 
( I . e . ) , unfor tunate ly th is cha rac te r is not easy to study on h e r b a r i u m m a t e r i a l . A c c o r d i n g to her 
among the four s p e c i e s ' o f Ph l eum (Ph . nodosum L . , P h . pratense L . , P h . a lp inum L . , P h . c o m ­ 
mu ta tum Gaud.), the P h . c o m m u t a t u m Gaud, i s the species which d i f f e r s most d i s t i n c t l y f r o m the 
o thers and hence a lso f r o m P h . a l p i n u m L . , and p r e f e r a b l y i t should not therefore be grouped w i t h 
th is o r any other of the species . Never the les s , a cco rd ing to he r opinion the four species of Ph leum 
are m o r p h o l o g i c a l l y c lose ly r e l a t e d . 

A c c o r d i n g to the difference of p l o i d l e v e l between th'e two taxa eve ry p a r t of the d i p l o i d P h .  
a l p inum L . is s m a l l e r against to the t e t r apo id P h . c o m m u t a t u m Gaud. The longer sp ikes , b roader 
and longer leaves of P h . commuta tum Gaud, than those of P h . a lp inum L . are usua l ly e x t r e m e l y 
obvious and a l together P h . c o m m u t a t u m Gaud, i s a m o r e robus t and t a l l e r p lant than P h . a lp inum 
L . 

I have not made ca re fu l t axonomica l study h i t h e r t o , so I a m not qui te sure whether Ph l eum  
c o m m u t a t u m Gaud, is an independent species , but i t seems to be that , on the basis of the above 
mentioned cha rac t e r s , and the d i s t r i b u t i o n and d i v e r s i t y o f the (wo taxa in the Carpa th ians . 



Table 1 . D i s t r i b u t i o n o f Ph leum a lp inum L . and P h . c o m m u t a t u m Gaud, accord ing to a l t i tude 

\ A l t i t u d e 
\ T h m 

Species 
Mounta in o f m e d i u m height r eg ion Subalpine r eg ion A l p i n e r eg ion 

Sub-
n i v a l 
r eg ion 

90
0-

99
9 

10
00

-1
09

9 

11
00

-1
19

9
 

12
00

-1
29

9 

13
00

-1
39

9 

14
00

-1
49

9 

15
00

-1
59

9 

16
00

-1
69

9 

17
00

-1
79

9 

18
00

-1
89

9 

19
00

-1
99

9 

20
00

-2
09

9 

21
00

-2
19

9 

22
00

-2
29

9 

23
00

-2
39

9 

24
00

-2
49

9 

25
00

-2
59

9 

P h l e u m 
a l p i n u m 

N u m b e r of 
presence 

pe r cent 6 .0 

11 14 15 9 9 

69 .0 

10 3 4 -

20 .2 

4 

4 .8 

P h l e u m 
c o m m u t a t u m 

N u m b e r o f 
presence 

p e r cent 

8 9 6 5 5 6 

39 .0 

11 9 9 8 9 

46 .0 

11 1 3 -

15 .0 

-

Ph leum a lp inum: H ' = 3 . 1 4 7 0 5 J=0.94735 N=84 S=10 Ph leum c o m m u t a t u m : H ' = 3 . 6 7 1 6 7 J=0.96436 N=100 S=14 

Table 2 . D i s t r i b u t i o n o f Ph l eum a lp inum L . and P h . commuta tum Gaud, accord ing to habitats 

Habi ta t s 

Species 
Pine-woods Mounta in meadows Subalpine meadows Alp ine meadows Subnival vegetat ion 

Ph leum a lp inum 
N u m b e r o f presence - 4 50 24 3 
p e r cent - 5,0 6 1 . 7 29 .6 3 .7 

Ph l eum c o m m u t a t u m 
N u m b e r o f presence 
p e r cent 

13 
1 4 . 1 

28 
3 0 . 4 

37 
40 .2 

14 
15 .2 

-

P h l e u m a l p i n u m : H ' = 1 . 3 4 0 0 J=0.6700 N=81 S=4 Ph leum c o m m u t a t u m : H ' = 1 . 8 6 3 1 J=0.9315 N=92 S=4 



Discuss ion 

The two Ph leum taxa are r e c o r d e d and divided in to ca tegor ies of a l t i tudes and groups of hab­
i t a t s , according to the data of l ebe l s , i n Tables 1 and 2 . Ph l eum c o m m u t a t u m Gaud, occurs in 
14 di f ferent categories of a l t i tudes , w h i l e P h . a lp inum L . was col lec ted only i n 10. P h . c o m m u ­ 
t a tum Gaud, gives the h igher d i v e r s i t y o f a l t i tude and habi ta t values , the evennes i s a lso h i g h . 

Bo th o f the two taxa have the h ighes t frequency values In the subalpine r e g i o n (1500-2 000 
m . s . m . Table 1), i n subalpine meadows (about 1300-2100 m . s . m . Table 2 ) . Bes ide t h i s , P h .  
a lp inum L . is frequent i n alpine r eg ions , alpine meadows (about 1900-2000 - 2500 m . s . m . ) , 
against P h . commuta tum Gaud, w h i c h was col lected i n r a t h e r l o w e r - l y i n g g rass lands , mountains 
of med ium heights (900-1500 m . s . m . Table 1), i n pine woods and mounta in meadows (about 700-
1600 m . s . m . Table 2 ) . 

T h i s s m a l l area su rvey o f d i s t r i b u t i o n conf i rms NORDENSKIÖLD's ( I . e . ) i nves t iga t ions . 
M o r e o v e r , accord ing to her P h l e u m c o m m u t a t u m Gaud, has the w i d e r d i s t r i b u t i o n - the wides t 
among the four P h l e u m species - o c c u r r i n g both in the n o r t h e r n and southern hemispheres w i t h i n 
the a r c t i c regions , as w e l l as w i t h i n the g rea t e r p a r t of the alpine and subalpine areas of the 
w o r l d . Phleum a lp inum L . i s much m o r e l i m i t e d than P h . commuta tum Gaud. Th i s is a much 
discussed p r o b l e m , never theless there i s no doubt that the po lyp lo ids g e n e r a l l y tend to have a 
cons iderably w i d e r area o f d i s t r i b u t i o n than the d ip lo ids ( L O V E 1953). 

A c c o r d i n g to m y observat ions the two taxa are ove r l app ing each o ther i n the subalpine r eg ion 
in the Carpathians . M o r e o v e r , P h . a l p i n u m L . i s spreading to h igher g rass lands - somet imes 
near the n i v a l r eg ion - f r o m th i s subalpine reg ion , whi le P h . commuta tum Gaud, is g r o w i n g (in 
high percentage) i n l o w e r mountains o f m e d i u m height r e g i o n s . 

This is quite no t i n agreement w i t h NORDENSKIÖLD ( I . e . ) and the gene ra l ly accepted hypo­
thes is , because accord ing to th i s the po lyp lo ids migh t be be t t e r adapted fo r m o r e ex t reme c l i m a t e s 
than are the d ip lo ids (HAGERUP 1931 , in LOVE 1953). Al though L O V E ( I . e . ) w r o t e that this 
hypothesis did not show s ign i f ican t d i f ferences , m o r e o v e r , there are authors who c l a i m e d the op­
pos i t e . F o r example, the Anthoxanthum a lp inum Löve et Lőve (was examined by OESTER GR E 
1962, i n F A V A R G E R 1967) and Lotus a lp inum (DC) Schle icher ( examined by L A R S E N 1954 and 
F A V ARGER 1953, i n F A V ARGER 1967) . These two d i p l o i d taxa are l i v i n g i n h igh mountains and 
the t e t rap lo ids are g r o w i n g i n l o w e r p laces (Anthoxanthum odora tum L . and Lo tus corn icu la tus L . ) . 

I support th is l a t t e r inves t iga t ion and i n t e r p r e t this as f o l l o w s . Species In h igher p lo id leve ls 
a re usual ly m o r e d i s t r i bu t ed and g e n e r a l l y show grea te r adaptab i l i ty to d i f f e ren t habitats too, fo r 
example in a g r i c u l t u r a l areas, f i e l d m a r g i n s , waste places as species i n l o w e r p l o i d l e v e l s . I n 
h igher al t i tude regions of mounta ins , e spec ia l ly beyond the snow- l ine , they a re m o r e na tu ra l ha ­
b i t a t s , i n areas not touched by people than in lower p laces , where they a re pas tures , hay f ie lds , 
may be plough- lands , areas for f o r e s t r y , so the species g r o w i n g here m u s t be adapted to these 
di f ferent c i r c u m s t a n c e s . 

So i t seems v e r y l i k e l y that the adaptation capacity of the t e t r a p l o i d P h l e u m commuta tum 
Gaud, for these d i f fe ren t habitats i s much be t te r than of the d i p l o i d P h . a l p i n u m L . I t seems to 
be supported by the fact that the h e r b a r i u m specimens - are found at our h e r b a r i u m and col lec ted 
r andomly dur ing a long p e r i o d - of P h . commuta tum Gaud. a re in g r ea t e r quant i t ies than P h . a l ­ 
p i n u m L . 

Conclusion 

I t may be supposed that these t w o taxa of Phleum (Ph . a l p inum L . and P h . commuta tum 
Gaud.) are not only ecospecies o r ecotypes but they are two independent spec ies . Th i s i s sup­
por ted by NORDENSKIÖLD's (1945) ca r e fu l cy to log ica l , m o r p h o l o g i c a l and eco log ica l inves t iga t ions . 

A c c o r d i n g to m y observa t ions , the morpholog ica l d i f ferences between the two taxa and t h e i r 
d i s t r i b u t i o n and d i v e r s i t y i n the Carpathians seem to c o n f i r m the above ment ioned, but this 
r equ i r e s more ca re fu l cy to log i ca l and morpho log ica l s tudies on l i v i n g p lan ts to make I t a defini te 
s ta tement . 

Acknowledgements : Thanks a re due to M r s . I . L E N G Y E L , M i s s M . H A N G Y A and M i s s J . E S Z T E R 
GÁLYOS for t h e i r help of a s s i s t ance . 
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