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Introduction

The genus Nigella belongs to the tribe Helleborae of the fam ily Raimn- 
culaceae. Together w ith the closely related m onotypic genus Komaroffia  
it holds a relatively isolated position w ithin the tribe (cf. L e v i t s k y  

1931, G r e g o r y  1941). The genus contains about 25 species, all of 
w hich are annual and  distributed m ainly in the M editerranean area. 
Most of them  are com paratively distinctly delim ited and easily identifi­
able entities, bu t the com plex of form s grouped around N. arvensis L. 
exhibits extensive regional and local differentiation, m aking taxonom ic 
subdivision extrem ely difficult. B e c h i n g e r  (1943) lists 7 Aegean species 
in the Nigella arvensis  complex, bu t M e i k l e  (1954) argues th a t they 
should probably  all be united into a single species w ith a num ber of 
infraspecific taxa. N om enclatural and taxonom ic problem s in the com ­
plex will be discussed elsewhere, and the working nam es used in this 
paper should thus to some extent be regarded as provisional. A definite 
opinion on the taxonom ic subdivision is not, however, essential for 
the present investigation.

H o c q u e t t e  (1922) gives a chrom osom e num ber of 2n =  12 for N. 
sativa L., N. arvensis L. and N. nigellastrum  W illd. This observation 
has been confirm ed by a num ber of w orkers ( L a n g l e t  1927, L e v i t s k y  

1931. G r e g o r y  1941, P e r e i r a  1942, D e l a y  1947, K u r i t a  1956, 1957 
and 1959, B h a t t a c h a r j y a  1958, et al.). All the species investigated are 
diploid w ith 2n =  12 and  their karyotypes are very sim ilar. K u r i t a  (1957) 
did not find differences in chrom osom e m orphology between the quite 
d istantly  related species N. sativa  L. and N. ciliaris DC., despite using 
a m odern squash technique. P e r e i r a  (1942) noticed, however, that

10 B o tan iska  N o tise r  1965.
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some species have Iwo pairs of satellite chromosom es, while others 
have three or four pairs. B h a t t a c h a r j y a  (1958) also found slight d i f ­

ferences in chrom osom e m orphology between N. sativa  L. and N. 
damascena  L. Several w orkers have noted that the karyotype of Nigella 
is pronouncedly “asym m etric” (S t e b b i n s  1950) w ith five pairs of more 
or less m etacentric chrom osom es and one pair of telocentric to subtelo- 
centric ones. The latter pair is notew orthy as this type of chrom osom e 
is very ra re  am ong plants (cf. S t e b b i n s  1950). The basic num ber 
x =  6 is unknow n in o ther genera of the tribe Helleborae. The closely 
related genus Komaroffia  has the basic num ber x =  7 and three pairs 
of sub telocentric chrom osom es ( P e r e i r a  1942).

Material and M ethods

The present investigation is based m ain ly  upon m aterial raised from  seeds 
collected by Mr. R. v. B o t h m e r  and the au tho r in the sum m er of 1964. P art 
of the m aterial was collected by Dr. H. R u n e m a r k , Dr. S .  S n o g e r u p  and 
Mr. B. N o r d e n s t a m  between 1958 and 1964. The p lants were cultivated in the 
greenhouses of the B otanical Garden, Lund, during the w inter of 1964— 65. 
The values given below for the tim e from  sowing to flow ering should only 
he m utually  com pared as in natu re developm ent is m uch faster. A total of 
about 520 individuals from  54 populations were exam ined for chrom osom e 
num ber, all of them having 2n =  12. In the sense of R e c i i i n g e r  (1943) the 
m aterial represents N. aristata S.  & S .  (42 collections), N. degenii Vierh. (10 
collections), N. cretica Mill, (one collection) and N. fnmariaefolia  Kotschy 
(one collection). Fig. 1 shows the d istribu tion  of the m aterial investigated 
(in several cases a single point represents m ore than  one collection). W ith 
respect to external m orphology, N. aristata is a very variable species, whereas 
N. degenii, w hich is endem ic to the Cyclades, seems to be m ore hom ogeneous. 
W ithin N. aristata five populations from  d ifferen t islands w ere selected for 
a particu larly  careful cytological exam ination. M easurem ents of the chrom o­
somes were m ade from  cam era lucida draw ings (X 4770) and  arm  index 
values as well as relative length values were calculated. The arm  index was 
defined as the ratio  of the long arm  to the short arm . In the case of satellite 
chrom osom es the length of the satellite was included in the length of the 
arm  to w hich it was attached, bu t the gap between the arm  and the satellite 
was excluded as its extension m ay vary  considerably. The relative length 
value of an  individual chrom osom e is given as a percentage of the total 
length of the haploid  com plem ent. As there is considerable varia tion  in the 
degree of chrom osom e contraction  betw een d ifferen t m etaphase plates, abso­
lute length values cannot be used. Table 1 gives the arm  indices and the 
relative length values for the chrom osom es of N. fnmariae folia, N. degenii and 
N. cretica. Table 2 gives the arm  index values for the chrom osom es in five 
populations of N. aristata as well as t values (with conventional signs for 
statistical significance) obtained by com paring hom ologous chrom osom es from
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Tabic 1. Relative length and arm index values of the chromosomes of N. ftimariac- 
folia, N. degenii and IV. cretiea

Species
N. fain.  
N. cleg. 
N. cret.

1

18.48 ±0.18  
19.71 ±0.21 
18.90 ±0.16

R e l a t i v e  l e n g t h  
Chromosome No.

18.64 ±0.20 
19.43 ±0.17 
18.98 ±0.20

17.60 ±0.19
17.14 ±0.18 
19.73 ±0.22

18.69 ±0.14
16.58 ±0.13
16.58 ±0.17

17.65 ±0.14 
16.00 ±0.15 
15.57 ±0.18

9.01 ±0.22
11,14 ±0.19 
10.22 ±0.23

Species
N. fum.  
N. (leg. 
N. cret.

1.15 ±0.03
1.05 ±  0.02
1.21 ± 0.02

A r m  i n d e x  
Chromosome No.

2

1.26 ±0.03 
1.13 ±0.02  
1.12 ±0.03

1.08 ±0.02
1.21 ±0.03 
1.25 ±0.03

1.23 ±0.03  
1.06 ±0.02 
1.07 ±0.02

1.05 ±0.02
1.03 ±0.01
1.04 ±0.01

6
15—20 
15—20 
15—20

Table 2. Arm index values (long arm/short arm ratio) of the chromosomes in five 
populations of N. aristata and t values obtained by comparing the different

populations

Chromosome No.
Popu­
lation 1 2 3 4 5 6
AD 1.19 ±0.03 1.18 ± 0.03 1.15 ±  0.02 1.06 ±0.02 1.02 ± 0.01 15—20
BE 1.44 ±0.02 1.08 ±0.02 1.19 ±  0.02 1.11 ±0.02 1.04 ±0.01 15—20
BK 1.09 ± 0.03 1.06 ±0.02 1.12±0.03 1.07 ±0.02 1.03 ±0.02 15—20
BU 1.23 ±0.02 1.05 ±0.01 1.21 ±0.02 1.07 ±0.01 1.03 ±0.01 15—20
BB 1.45 ±0.03 1.13 ± 0.01 1.20 ±0.02 1.13 ±0.02 1.06 ±0.01 15—20
t (AD/BE) 6.92*** 2.77* 1.41 — — -—

t (AD/BK) 2.36* 3.32** 0.83 — — —

t (AD/BU) 1.11 5.81*** 2.12* — — —

I (AD/BB) 5.46*** 1.58 1.77 — — -—

t (BE/BK) 9 75*** 0.71 1.94 — — —

t (BE/BU) 7 42 * * * 1.34 0.71 — — —
t (BE/BB) 0.28 2.24* 0.35 — — —

t (BK/BU) 3.88** 0.45 2.50* — — —

t (BK/BB) 6.74*** 3.13** 2.22* — — —

t (BU/BB) 6.09*** 5.66*** 0.35 — — —

th e  d if fe re n t p o p u la tio n s . T ab le  3 gives th e  co rresp o n d in g  values fo r re la tive  
ch ro m o so m e len g th . T he fig u res  re p re se n t m ean  values fro m  10 m easu rem en ts .

T he low  ch ro m o so m e  n u m b e r an d  th e  la rge  size of the  ch rom osom es m ake  
Nigel la  fav o u ra b le  fo r  cy to log ica l investiga tion . T he sq u ash  tech n iq u e  d e sc rib ­
ed by  ÖSTERGREN & H e n e e n  (1962) w as u sed  w ith  th e  fo llow ing  m o d ifica tions:

1. B efo re fix a tio n  th e  ro o ts  w ere p re tre a te d  fo r 3— 4 h o u rs  w ith  a 1.7 mM 
so lu tion  of 8 -h y d ro x y -q u in o lin e  at 10°C. Ö s t e r g r e n  & H e n e e n  recom m end  
2 mM  so lu tio n  (fo r A gr o pg ro n ) an d  1 mM  (for Secale) a t 15°C. W ith  Nigella 
th e  so m ew h a t lo w er te m p e ra tu re  p rev en ts  tendenc ies fo r stick iness a lth o u g h , 
on the  o th e r  h an d , too low  a te m p e ra tu re  causes o v e rco n trac tio n  of th e  
ch rom osom es.
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Table 3. Relative length values of the chrom osom es in five populations of N. 
aristata and t values obtained by com paring the d ifferent populations

Popu­
lation

Chromosome No.
1 2 3 4 5 6

AD 18.33 ±0.13 19.37 ±0.22 17.54 ± 0.18 17.48 ± 0.19 17.34 ±0.20 9.95 ± 0.19
BE 18.46 ±0.17 17.19 ±0.17 16.95 ± 0.16 19.37 ±0.18 16.47 ±0.11 11.13 ± 0.26
BK 17.76 ±0.19 17.76 ±0.22 17.26 ± 0.13 18.24 ±0.19 18.32 ± 0.15 10.20 ±0.20
BU 19.03 ± 0.16 18.68 ±0.09 17.28 ± 0.12 16.69±0.11 17.34 ± 0.13 11.09 ±0.09
BB 17.17 ±0.14 18.55 ± 0.11 17.50 ± 0.17 18.05 ± 0.13 18.12 ± 0.13 10.60 ±0.10
t (AD/BE) 0.78 7.84*** 2.44* — — 3.68**
t (AD/BK) 2.37* 5 42*** 1.26 — — 0.91
t (AÜ/BU) 3.40** 2.90* 1.20 — — 5 42***
t (AD/BB) 6.07*** 3.33** 0.16 — — 3.03**
t (BE/BK) 2.75* 1.83 1.50 — •— 2.84*
t (BE/BU) 2.44* 7.75*** 1.60 — — 0.15
t (BE/BB) 5.86*** 6 72*** 2.36* — — 1.90
t (BK/BU) 51  * * 3.87** 0.11 — -— 4.06***
t (BK/BB) 2.50* 3.29** 1.12 — -— 1.79
t (BU/BB) 8.75*** 0.92 1.06 — — 3.64**

2. Carnoy (3 parts  acetic acid: 1 p a rt absolute alcohol) was used instead of 
the special fixative recom m ended by Ö s t e r g r e n  & I I e n e e n . The la tte r  fluid 
did not give satisfactory  results w ith Nigella  roots as it was d ifficult to 
obtain  well stained and flattened preparations. F urtherm ore , the roots can 
only be left in this fixative fo r a few days w ithout a deleterious effect. Using 
the sim ple Carnoy fixative the objects m ay be preserved in well stoppered  vials 
at — 15°C for at least a few m onths w ithout dam age. The chrom osom es were 
wrell stained by m eans of the Feulgen reaction, exhibiting sm ooth outlines and 
bringing out m orphological landm arks distinctly.

After staining the roots were placed in a 5 %  pectinase solution for 2— 6 
hours (depending on the quality  of the pectinase) and squashed in 45— 50 °/o 
acetic acid using a dissolvable cover slip of A stralon plastic. The p repara tions 
w ere sealed by m eans of a rubber fram e, the plastic cover slip w as dissolved 
in acetone, and the prepara tions were m ounted in Perm ount, using an  ord inary  
cover slip of glass, as described by Ö s t e r g r e n  & I I e n e e n .

Results

N igella  fu rn a r ia e  fo l ia  Kolschy

C r e t e :  Cape Sitia, poorly developed garigue on h ard  lim estone. 7.6.1964. 
(Code designation AB).

N. fumariaefolia  is a com paratively rare  species, know n from  a few 
localities on Cyprus, Rhodes and easternm ost Crete. The single collec­
tion obtained in na tu re  was heavily modified by extrem e drought, 
the plants being only a few cm high. Only dry  capsules were obtained.
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Fig. 1. Distribution of the material examined for chromosome number. Solid circles =  
N. aristata. Open circles =  iV. degenii. Square =  A. fumciriaefolia. Cross = N. cretica.

On cu ltivation  about 20 cm high, sparsely branched, w ith b righ t green, 
about 2 m m  broad  leaves. F low ers 12— 15 m m  in diam eter, alm ost always 
w ith five white, obtuse, som ew hat dow n-bent petals. Nectaries small, pointed, 
scarlet. A nthers dark  violet. Follicles united  for Vs-—Vs of their length, bending 
outw ards at a righ t angle to the long axis as the fru it ripens. Time from  
sowing to flow ering 130 150 days.

Com pared to the o ther species investigated N. fumariciefolia shows a 
h igher frequency of root tip cells undergoing division. T hanks to good 
m orphological d ifferentiation of the chromosomes, all six pairs can he 
identified w ith certain ty  (see fig. 2). The chrom osom es have been n u m ­
bered as follows:

Chrom osom e 1. Arm index 1.15 + 0.03. Relative length 18.48 + 0.18. 
The sho rt arm  has a m arked  secondary constriction, dividing it in the 
proportions of about 1 : 2. Near the end of the short arm  a fain t
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1 2 3 4 5 6
Fig. 2. The chromosomes of N. fumariaefolia.  F rom  the top: Photo of a metaphase 
plate (X2850). Diagrammatic drawing of the same plate (X-1770). The chromosomes 

arranged as karyotype. Diagrammatic drawing of tlie karyotype (idiogram).
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secondary constriction is sometimes visible, m aking the satellite double. 
In one case a structure like half-chrom atids was obvious in the 
satellite region, the satellite being split into a four-stranded  form ation.

Chrom osom e 2. Arm index 1.26 +  0.03. Relative length 18.64 + 0.20. 
The short arm  has a sm all satellite, occupying about one sixth of its 
length.

Chrom osom e 3. Arm index 1.08 ±0.02. Relative length 17.60 + 0.19. 
The som ew hat shorter arm  has a satellite, occupying Vr— Vs of its 
length.

Chrom osom e 4. Arm index 1.23 +  0.03. Relative length 18.69 + 0.14. 
S im ilar to chrom osom e 2, bu t w ith a bigger satellite, situated on the 
long arm .

Chrom osom e 5. Arm index 1.05 +  0.02. Relative length 17.65 + 0.14. 
S im ilar to chrom osom e 3, but w ith  a som ewhat bigger satellite.

Chrom osom e 6. Almost telocentric, the short arm  being minute. Arm 
index 15— 20. Relative length 9.01 +  0.22. Sometimes a fa in t secondary 
constriction appears near the end of the long arm .

T hus the variation in relative chrom osom e length is ra th e r small, viz., 
betw een 17.60 and 18.69, except for the subtelocentric chromosom e 6. 
It is not possible to homologize the  individual chrom osom es Nos. 1— 5 
w ith those of the o ther species investigated. Cytological data  support 
the opinion that N. fumariaefolia  is quite distinct from  the other spe­
cies investigated.

Nigella degenii  Vierh.

C ij c l a d e s ,  I r a k 1 i a: Venetico. 9.6. 1960. (Code designation CE, coll. no. 
R. & N. 15530.)

N. degenii is endemic to the Cyclades. In natu re it flowers in May 
(earlier than  N. aristata and som ew hat earlier than  N. fumariaefolia). 
Some variation is found w ith respect to external m orphology, viz., 
p lan t height, degree of b ranching  and  angles between the branches, but 
no significant chrom osom e m orphological differences were found be­
tween different populations. However, less m ateria l of N. degenii was 
studied th an  of N. aristata.

On cultivation 35— 45 cm high, erect, ra th e r slender, sparsely branched. 
Leaves w ith few lobes, about 2 m m  broad, m ore or less w ithered  at the time 
of flow ering. F low ers 9 13 mm in diam eter, w ith white, shortly  stalked,
b lun tly  pointed petals. Nectaries sm all, white, w ith a light green cross-band. 
A nthers light brow n. Follicles united  to the m iddle of the ir length, their free 
p a rt at an angle of about 135° to the long axis of the fru it.
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Fig. 3. The ch rom osom es of N. degenii. F ro m  the top: P h o to  of two m etaphase  
p lates  (X2850). In  the  pla te  to the r igh t  the satellites a t ta ched  to ch rom osom es 
Nos. 6 are indica ted  by arrow s.  D iag ram m atic  d ra w in g  of the  plate  to the  left 
(X4770). The ch rom osom es a r ran g ed  as karyotype .  D iag ram m at ic  d raw in g  of the

k a ry o ty p e  ( id iogram ).



CHROM OSOM E MORPHOLOGY IN NIGELLA 147

T he chrom osom es  of N. degenii  a re  frequen tly  m ore  heavily  c o n tra c t ­
ed th a n  those of the  o th e r  species investigated. T w o pa irs  of satellite 
ch rom osom es a re  p resen t  (see fig. 3).

C hrom osom e 1. A rm  index  1.05 +  0.02. Relative length  19 .71+0 .21 .
T he sho r t  a rm  has  a sate llite  occupying  ab o u t  one f if th  of its length.

C hrom osom e 2. A rm  index  1.13 +  0.02. Relative length  19.43 +  0.17.
The short  a rm  has  a  sm all  satellite.

C hrom osom e 3. A rm  index  1 .21+0 .03 . Relative leng th  17.14 +  0.18. 
Secondary  constr ic tions  do n o t  occur. D istinguished from  chrom osom es 
Nos. 4 an d  5 b y  a h ig h e r  a r m  index  value.

C hrom osom e 4. A rm  index  1.06 +  0.02. Relative length  16.58 +  0.13.
C hrom osom e 5. A rm  index  1.03 +  0.01. Relative length  16.00 +  0.15. 

Very sim ilar  to c h ro m o so m e  4. Some u n c e r ta in ty  is inheren t  in  the  
iden tif ica tion  of ch ro m o so m es  Nos. 4 an d  5. Of the  four  ch rom osom es 
rem ain ing  a f te r  the  iden tif ica t ion  of Nos. 1, 2, 3 a n d  6, the  two w ith  
the  h ighest a rm  index  h av e  been  called No. 4. T h u s  chrom osom es Nos. 4 
an d  5 are  no t iden tif ied  in the  sam e sense as the  o thers  (cf. N. creticci 
a n d  N. aristata  b e lo w ) .

C hrom osom e 6. A rm  index  15— 20. Relative length  11.14 +  0.19. A 
secondary  constr ic t ion  occurs  n e a r  the end of the short  a rm , giving the  
ch rom osom e the a p p e a ra n c e  of a sho rt  rod  w ith  a knob  a t tach ed  to 
each  end. This  constr ic t ion  is m ore  conspicuous th a n  th a t  occasionally  
presen t  in ch ro m o so m e  6 of N. fum ariaefo lia , N. cretica  a n d  N. aristata  
(see above a n d  b e lo w ) .

One o r  m ore  satellites m a y  som etim es have fused  w ith  the ir  re spec ­
tive c h ro m o so m e  arm s ,  the  secondary  constr ic tions being invisible. This  
is p a r t icu la r ly  tru e  in  the  case of heavily  con trac ted  m e tap h ase  plates, 
w hich  a re  often  fo u n d  in  N. degenii.  Best results  are  ob ta ined  by  s tu d y ­
ing p re m e ta p h a se  stages, w h e re  the chrom osom es are  not yet fully  
contrac ted . T he  k a ry o ty p e  of N . degenii  is s im ilar  to th a t  of N. cretica  
and  N. aristata  (see b e lo w ) .

N ig e l la  cretica  Mill.

C r e t e :  Cape Sidero, very dry garigue on hard limestone. 6.6. 1964. (Code 
designation AC).

T he p lan ts  ob ta in ed  f ro m  n a tu re  were heavily m odified  dw arfs .  Only 
d ry  capsules w ere  obta ined .

On cultivation 20— 30 cm high, slender, basally branched 2— 5 times. Leaves 
small, with few lobes, more or less withered at the time of flowering, about
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Fig,’. 4. The chrom osom es of N. cretica. From  the top: Photo of a m etaphase plate 
(XI285)). D iagram m atic draw ing of the same plate (X4770). The chrom osomes ar- 

ringed as karyotype. D iagram m atic drawing of the karyotype (idiogram).
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2 m m  broad. Flow ers about 10 m m  in d iam eter w ith  white, shortly  stalked, 
relatively pointed petals. U pper flowers w ith five carpels and petals, the lower 
ones often  w ith three to four. Nectaries as in N. degenii. Anthers brown. F o l­
licles transversely  rugose, un ited  alm ost to the m iddle of their length, the ir 
free p a r t bending outw ards at an angle of abou t 120° to the long axis of 
the fru it. Develops from  sowing to flowering in 95— 100 days.

N. cretica is similar to N. degenii. Crossing experiments, the results 
of which are not yet available, are expected to clarify the taxonomic 
relationships. In the present paper N. creticci is kept as a working name. 
N. cretica m ay be distinguished cytologically from the other species 
investigated, for example, by the presence of three pairs of satellites 
(see fig. 4).

Chromosome 1. Arm index 1.21+0.02. Relative length 18.90 + 0.16. 
The short arm  has a ra ther large satellite, occupying 1A— Vs of its 
length.

Chromosome 2. Arm index 1.12 + 0.03. Relative length 18.98 + 0.20. 
The short a rm  has a small satellite.

Chromosome 3. Arm index 1.25 +  0.03. Relative length 19.73 + 0.22. 
The long arm  has a very small satellite.

Chromosome 4. Arm index 1.07 + 0.02. Relative length 16.58 + 0.17. 
No secondary constrictions have been found.

Chromosome 5. Arm index 1.04 +  0.01. Relative length 15.57 + 0.18. 
Very similar to chromosome 4, hut somewhat shorter. However, as in 
N. degenii, chromosomes Nos. 4 and 5 cannot be identified with cer­
tainty. They have been defined in the same way as in N. degenii.

Chromosome 6. Arm index 15— 20. Relative length 10.22 +  0.23. Some­
times a faint secondary constriction is visible near the end of the 
long arm.

Except for the extra pair of satellites, N. cretica is thus similar to 
N. degenii  in its cytology (and also to N. aristata ; see below). The
chromosomes are, however, frequently less heavily contracted than
those of N. degenii.

N ige lla  aristata  S. & S.

More m aterial of N. aristata was available than  of the o ther species 
investigated. Five populations from different islands were selected for 
a particularly  careful cytological examination. In fig. 5 the m ean  rela­
tive length values of the long and short arm s of chromosomes Nos. 1, 
2, 3 and  6 in the five populations are represented diagrammatically.
N. aristata is similar lo N. degenii in its cytology, but considerable
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Fig. 5. D iagram m atic representation of chrom osom es Nos. 1, 2, 3 and 6 in five 
populations of N. aristata. Scale in relative length units. F u rther explanation in

the text.

variation is found between different populations (see below). Fig. 6 
shows 1 be variation in arm index of a single chromosome (No. 1) in 
27 populations. The lowest arm index values represent mainly popula­
tions from the island of Syros and the highest ones populations from 
Mykonos and Ikaria.

1. Population AD .

C y c l a d e s ,  N a x o s :  T he chapel N o f Ozia. 4.8. 1958.

Only seeds were obtained.
O n cu ltiv a tio n  a b o u t 40 cm  high, erec t, r a th e r  slen d e r, sp a rse ly  b ran c h e d . 

L eaves slender, w ith  few , g rad u a lly  p o in ted , 1— 2 m m  b ro a d  lobes, th o se  a t 
th e  base soon  w ithering . All flo ra l p a r ts  b igger th a n  those  of th e  o th e r
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Fig. 6. Arm index values for chrom osom e 1 in 27 populations of N. aristata.  Further

explanation in the text.

species investigated. Flow ers about 20 m m  in diam eter w ith w hite to greenish, 
stalked, broad, b lun tly  pointed petals. Nectaries light blue-violet at the base, 
light green w ith a brown, central cross-band in the middle, and above tbis 
d arker green. A nthers light blue-violet. Follicles united  to tbe m iddle of 
their length, the ir free p art being of un ifo rm  slenderness, obliquely directed 
upw ards.

One individual cultivated in the spring of 1964 proved io be s truc tu r­
ally heterozygous in the satellite region of chromosome 2, one satellite 
being bigger than the homologous one. Population AD is the progeny 
obtained by enforced self-fertilization of this single divergent individual. 
Among 12 individuals produced after isolation of a single flower the 
different chromosome types were distributed as follows (A =  big satel­
lite; a =  small satellite) :

Chromosome structure AA Aa aa uncertain 
Num ber 2 6 2 2

Although the material was ra ther limited, the distribution does not 
differ from the expected 1 : 2 :  1-segregation (cf. fig. 7). In two indi-
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AA Aa aa uncertain
Number 2 6 2 2
Fig. 7. Recom bination of different chrom osom e types in F i after enforced self-fertili­
zation of one individual of N. aristata  structurally heterozygous in the satellite region

of chrom osom e 2.

viduals it was not possible to identify the structure of chromosome 2 
because the preparations were indistinct.

It is noteworthy that individuals with two small satellites (aa) differ 
morphologically from individuals with the constitution AA or Aa. Indi­
viduals of the AA- or Aa-type start flowering about 160 days after 
sowing, while the development of aa-individuals is more retarded (see 
t ig. 8). No conspicuous differences have been observed between AA- and 
Aa-individuals. Probably the a-type of chromosome 2 suffers from a 
deficiency in the satellite region, which causes considerable delay of 
development in the homozygote.1

The karyotype of N. aristata is closely similar to tha t  of N. degenii. 
Two pairs of satellites are present.

1 The aa-individuals started flow ering about 250 days after sow ing. The flowers 
were normal in shape, but rather small.
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Fig. 8. F o u r  in d iv iduals of N. aristata  (popu lation  AD; Naxos) ab o u t 160 days 
a fte r  sow ing. F ro m  the left: Two ind iv idua ls of the  aa-type. One in d iv id u a l of the 

A a-type. One ind iv idual of the AA-type. F u r th e r  ex p lan a tio n  in the text.
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Chromosome 1. Arm index 1.19 + 0.03. Relative length 18.33 + 0.13. 
The short arm  has a ra th er big satellite, occupying Vr— Vs of its length.

Chromosome 2. Arm index 1.18 + 0.03. Relative length 19.37 + 0.22 
(both values calculated for the A-type). The short arm  has a satellite, 
occupying about one sixth of its length. In the deficient chromosom e 
type the satellite is only little m ore than  half as big.

Chromosome 3. Arm index 1.15 +  0.02. Relative length 17.54 + 0.18.
Chromosome 4. Arm index 1.06 + 0.02. Relative length 17.48 + 0.19.
Chromosome 5. Arm index 1.02 + 0.01. Relative length 17.34 + 0.20.

Very sim ilar to chrom osom e 4. As chrom osom es Nos. 4 and 5 are a l­
most impossible to distinguish in most cases, they have been excluded 
in the calculation of t values obtained by com paring different popula­
tions of N. aristcita. They have been defined in the sam e way as in 
N. degenii and N. cretica.

Chromosome 6. Arm index 15— 20. Relative length 9.95 + 0.19. As 
in N. fumariaefolia  and N. cretica a fain t secondary constriction som e­
times appears near the end of the long arm . This is also true of the 
o ther N. aristata populations cited below.

It m ay be noted that in the m etaphase plate shown in fig. 9 the sub- 
telocentric chrom osom es Nos. 6 lie in close proxim ity to each other. 
This has been observed to be a constant tendency in all Nigella m aterial 
investigated, although it is frequently d isturbed as a consequence of 
the squash technique. As m ay be seen from  the chrom osom e plates 
draw n by, for example, G r e g o r y  (1941) and P e r e i r a  (1942), other 
au thors have noticed the same phenom enon, although they have not 
com m ented on it. P resum ably  ra ther weak, bu t specific, attraction  
forces are acting, the natu re and origin of w hich still rem ain obscure.

2. P opu la tion  B E .
C y c l a d e s ,  M y k o n o s: Path about 3 km NE of the town. 4.7. 1964 (coll. 
no. B. & St. 21790).

On cultivation 30— 40 cm high, suberect, slender, sparsely branched. Leaves 
rather short, with few lobes, about 2 mm broad. Flowers 15— 20 mm in 
diameter, with white, long-stalked, rather obtuse petals, greenish towards 
the tip. Nectaries blue-violet at the base, with a light central cross-band; 
above this brown-violet. Anthers red-violet. Follicles as in population AD, but 
somewhat smaller.

Chromosome 1. Arm index 1.44 + 0.02. Relative length 18.46 +  0.17. 
The short arm  has a reatively big satellite. The arm  index value is 
rem arkably  high. Four populations from  M ykonos have been studied 
with special regard to the structure of chrom osom e 1, and all of them
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have arm  indices between 1.40 and 1.50. The differences between, for 
example, populations BE and  AD or between BE and BK (see below) 
are highly significant.

Chromosome 2. Arm index 1.08 + 0.02. Relative length 17.19 + 0.17. 
The short arm  has a sm all satellite. Chromosome 2 is quite variable. 
H ighly significant differences are found in several cases between 
different populations (see table 2 and 3).

Chromosome 3. Arm index 1.19 +  0.02. Relative length 16.95 + 0.16. 
This chrom osom e is som ew hat shorter than  the homologous ones in 
the o ther populations investigated, but, on the whole, chromosom e 3 
is less variable than  chrom osom es Nos. 1 and 2. The variation in arm  
index between the five populations is ra th e r small, viz., between 1.12 
and 1.21.

Chromosome 4. Arm index 1.11+0.02. Relative length 19.37 + 0.18. 
This chrom osom e is unusually  long and has a com paratively high arm  
index.

Chromosome 5. Arm index 1.04 + 0.01. Relative length 16.47 + 0.11. 
In this case it is possible to distinguish chrom osom es Nos. 4 and 5 
satisfactorily.

Chromosome 6. Arm index 15— 20. Relative length 11.13 +  0.26. In 
this case and, to a lesser extent in the others, the relative length value 
of chrom osom e 6 varies considerably w ithin a single population. The 
m ean values vary between 9.95 and 11.13. As in the other cases, it is 
not possible to calculate arm  indices accurately because of the m inute­
ness of the short arm.

Thus the Mykonos type is cytologically principally  characterized by 
the high arm  index of chrom osom e 1, ra ther short chromosom es 2, 3 
and 5, and  an unusually  long chrom osom e 4, w hich is possible to d is­
tinguish from  No. 5 (see fig. 10).

3. Population BK.

C y c l a d e s ,  S y r o s :  Roadsides W  of Foinikia. 19.6.196-1 (coll. no. S.
21135).

On cultivation 30— 40 cm high, suberect, richly  branched  from  the hase. 
Leaves w ith num erous lohes, about 1 m m  broad, ra th e r w ithered  at the 
tim e of flowering. F low ers about 20 m m  in diam eter, bluish white. Petals 
long-stalked, m ore or less squared, shortly  pointed. Nectaries blue at the base, 
w ith a brow n central cross-band; above this yellowish green. Anthers blue to 
blue-violet. Follicles sim ilar to population AD, hut the ir free p a rt som ew hat 
longer and  slenderer.

11 B o tan iska  N o tise r  1965.
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Fig. 9. The ch rom osom es of N. arista ta  (populat ion  AD; Naxos; s t ruc tu ra l ly  h e te ro ­
zygous individual).  F ro m  the top: P ho to  of a m e ta p h ase  pla te  (X2850). D iag ram ­
m at ic  drawing  of the same plate  (X4770).  The c h ro m o so m e s  a r ran g ed  as karyotype. 
D iag ram m atic  d raw ing  of the ka ry o ty p e  (idiogram).  Note  the  satellites a ttached  to 

ch rom osom e 2 ( indicated by  a r ro w s ) .
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Chromosome 1. Arm index 1.09 +  0.03. Relative length 17.76 +  0.19. 
The short arm  has a ra ther big satellite. The arm  index value is 
among Ihe lowest ones found in the whole aristata material. Six p o p u ­
lations from Syros have been checked with respect to the structure of 
chromosome 1, and all of them have been found to have indices 
around 1.10.

Chromosome 2. Arm index 1.06 + 0.02. Relative length 17.76 +  0.22. 
The somewhat shorter arm  has a small satellite. The chromosome is 
comparatively short with a low arm  index. Significant differences from 
population AD are found in both respects.

Chromosome 3. Arm index 1.12 + 0.03. Relative length 17.26 +  0.13. 
This chromosome is fairly constant throughout the aristata material 
investigated. Highly significant differences are found neither with 
respect to arm index nor to relative length when population RK is 
compared with any of the other four populations.

Chromosome 4. Arm index 1.07 + 0.02. Relative length 18.24 + 0.19.
Chromosome 5. Arm index 1.03 + 0.02. Relative length 18.32 + 0.15.
Chromosomes Nos. 4 and 5 are very difficult to distinguish. They 

have been defined in the same way as chromosomes Nos. 4 and  5 
in N. degenii. However, as m ay be seen from the close similarity both 
in arm  index and relative length, this “ identification” is by no means 
unassailable.

Chromosome 6. Arm index 15— 20. Relative length 10.20 + 0.20. This 
chromosome is slightly shorter than the homologous one from popula­
tion BE (weak significance).

Population RK is characterized mainly by the low arm  index of 
chromosome 1 and a ra ther short chromosome 2 with almost equal 
arms. The other four chromosomes have values which scarcely dis­
criminate them  from the homologous ones in the other populations 
investigated (see fig. 11).

4 . Population BU.
C y c l a d e s ,  S a n t o r i n i :  R oadsides 1 km SE Thira. 2.7. 1964 (coll. no. 
S. 21204).

On cultivation 70— 80 cm high, erect, alm ost unbranched. Leaves 2 m m  
broad, w ith  num erous, pointed lobes, rather fresh ly  green at the tim e of 
flow ering. F low ers 30— 35 m m  in diam eter, w ith large, broad, bluish w hite  
petals. N ectaries dark blue at the base, w ith a faint brow n-violet central 
cross-hand; above this im purely green. F ollicles as in population  AD, but b ig ­
ger, like all parts of the flow ers. Tim e from  sow ing to flow ering 210— 230 
days (150— 180 days for the other aristata  populations).
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Chromosome 1. Arm index 1.23 + 0.02. Relative length 19.03 +  0.16. 
This chrom osom e is exceptionally long, bu t in term ediate w ith respect 
to arm  index.

Chromosome 2. Arm index 1.05 + 0.01. Relative length 18.68 + 0.09.
The arm  index value is fairly  low. The chrom osom e is significantly
shorter th an  the hom ologous one from  population AD, but longer than  
those from  populations BE and BK.

Chromosome 3. Arm index 1.21+0.02. Relative length 17.28 + 0.12. 
The arm  index is the highest one found in the aristata m aterial, 
although the variation is ra th er small. The relative length value is 
interm ediate.

Chromosome 4. Arm index 1.07 + 0.01. Relative length 16.69 + 0.11.
Chromosome 5. Arm index 1.03 +  0.01. Relative length 17.34 +  0.13.

W ith  regard to chrom osom es Nos. 4 and  5, the facts stated for popu la­
tion BK also hold for population BU.

Chromosome 6. Arm index 15— 20. Relative length 11.09 +  0.09. This 
chrom osom e is significantly longer lhan the homologous ones from  
populations AD and BK.

Population BU is strik ingly  different from  all the other aristata  
collections available w ith respect to external morphology, but cytologic- 
allv interm ediate in m ost respects. Some chrom osom e m orphological 
peculiarities are found, for example, chrom osom es Nos. 1 and 6 are 
unusually  long and chrom osom e 2 has a ra th e r low arm  index. On 
the whole, however, there seems to be no obvious correlation betw een 
the degree of gross m orphological and chrom osom e m orphological d if­
ferences between any two populations.

5. Population  /4 /4 .

E a s t e r n  I s l a n d s ,  I k a r i a :  3 km  NNW  Ag. Kirikos. 10.7. 1964 (coll. 
no. B. & St. 21819).

On cultivation 15— 25 cm high, m ore or less decum bent, richly  branched  
from  the base, w ith a dense leaf rosette. Leaves 1— 2 mm broad, dark  green, 
rosulate leaves broadest tow ards the apex. Flow ers 12— 18 m m  in diam eter, 
white. Nectaries ra th e r sm all, greenish white, w ith one prom inent and one 
or two fa in t blue cross-bands. Follicles small, w ith relatively few, flat seeds.

Fig. 10. The chromosomes of N. aristata (population BE; Mykonos). From the 
top: Photo of a metaphase plate (X2850). Diagrammatic drawing of the same plate 
(X4770). The chromosomes arranged as karyotype. Diagrammatic drawing of the

karyotype (idiogram).
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Population BB differs verv m arkedly from  all the o ther aristata  
m aterial studied, and should possibly be referred to a taxon of its own. 
Extensive hybrid ization  experim ents, the results of w hich are not yet 
available, are likely to give the answ er to this question.

Chromosome 1. Arm index 1.45 + 0.03. Relative length 17.17 +  0.14. 
This chrom osom e is unusually  short. W ith  respect to arm  index it is 
closely sim ilar to the homologous one from  population BE.

Chromosome 2. Arm index 1.13 + 0.01. Relative length 18.55 +  0.11. 
W ith  respect to arm  index this chrom osom e is interm ediate between 
population AD on the one hand and populations BE, BK and BU on 
the other. It is significantly shorter than  the homologous one from  
population AD, but longer th an  the ones from  populations BE and  BK.

Chromosome 3. Arm index 1.20 + 0.02. Relative length 17.50 +  0.17. 
The arm  index is slightly h igher than  that of the homologous chrom o­
somes from  populations BE and BK. The chrom osom e is som ew hat 
longer th an  the one from  population BE.

Chromosome 4. Arm index 1.13 + 0.02. Relative length 18.05 +  0.13. 
The arm  index is unusually  high, and com parable to th a t found for 
chrom osom e 4 in population BE.

Chromosome 5. Arm index 1.06 +  0.01. Relative length 18.12 +  0.13. 
In this case, as in  population BE, it is possible to distinguish ch rom o­
somes Nos. 4 and 5 w ith certainty.

Chromosome 6. Arm index 15—20. Relative length 10.60 + 0.10. This 
chrom osom e is in term ediate in length.

Population BB is characterized  by a short chrom osom e 1 w ith a 
high arm  index and by the possibility of discrim inating between ch ro ­
mosomes Nos. 4 and  5. It is cytologically closely sim ilar to population 
BE from  Mykonos, allhough quite outstanding from  a m orphological 
point of view.

Discussion

All four species investigated m anifest good seed setting after self-ferti­
lization enforced by isolation. In  the few cases w here a second genera­
tion was available for study, no indication of deleterious inbreeding 
effects were observed. T hus it is highly probable that no genetically

Fig. 11. The chrom osom es o f N. aristata  (population BK; S yros). From  the top: 
Photo of a m etaphase plate ( X2850) .  Diagram m atic drawing of the same plate  
(X4770i .  The chrom osom es arranged as karyotype. Diagram matic drawing of the

karyotype (idiogram ).



1 6 2 ARNE STRID

controlled self-incompatibility mechanism is acting, and that the Nigella 
arvensis group is mainly self-fertilized. This statement is strengthened 
by the fact that  most populations obtained from seeds collected in 
na tu re  were strikingly homogeneous. In a few cases, however, variation 
in floral characters (colour of anthers and nectaries) was observed 
within a single collection of N. aristata. For example, among 18 indi­
viduals from population BK, the cytology of which is described above, 
15 had  ra ther light flowers with light blue as the dom inant colour of 
anthers and nectaries, whereas the remaining three had dark  violet 
anthers and much darker nectaries. In this case, as well as in a few 
others, the original material must have been heterozygous, indicating 
that outcrossing had  occurred. In the cultivated material, a large num ber 
of artificial crosses have been made, both between different species and  
between different populations within a single species, and in most 
cases m ature seeds have developed. W a i s e l  (1959), working with eco- 
typic differentiation in N. arvensis, found forms intermediate between 
sspp. divaricata and tuberculata near to the Mediterranean coast of 
Israel. These intermediates were supposed to be of hybrid origin, and 
artificial crosses between sspp. divaricata and tuberculata  gave fertile, 
intermediate Fi hybrids.

The facts and findings listed above exclude the possibility that lire 
N. arvensis group consists of obligate self-fertilizers. Different N. aris­
tata collections from the same island (e.g., 6 collections from Syros, 
4 from Mykonos, 4 from Naxos) exhibit close morphological and  cvto- 
logical similarity. Thus cross-fertilization is likely to occur frequently 
enough to prevent perm anent isolation of sub-populations on one and 
the same island. In fact there probably exists a theoretical possibility 
of gene exchange in all directions. On the o ther hand, populations of 
N. aristata from different Aegean islands are in most cases effectively 
isolated and have often developed into morphologically very dissimilar 
types. As the variation in climatic and edaphic conditions is insigni­
ficant, the differentiation can only to a very limited extent he explained 
by the action of selective forces.

In the chasmophytic genus Cheiranthus, S n o g e r u p  (unpublished) 
found great morphological variation and partial sterility in crosses 
between populations from different Aegean islands. In this case the 
differentiation is likely to he largely due to random  changes of gene 
frequencies because of the very limited population size (the so-called 
genetic drift or Sewall W right effect).

In favourable years, at least, Nigella does not occur in small popu-
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lations, and the above argument cannot be directly applied to it. How ­
ever, according to R u n e m a r k  (personal communication), the size of the 
populations may vary considerably from year to year, as a consequence 
of the time when severe sum m er drought sets in. Under such c ircum ­
stances, random  changes of gene frequencies and frequencies of s truc­
turally different chromosome types m ay occur when the populations 
are at their minimal size. C l a u s e n  (1951) gives a m arked example of 
this kind of evolutionary mechanism for the North American genus 
Layia.

Parallel to the variation in external morphology, obvious chrom o­
some morphological variation was observed, which probably reflects 
structural differences. H e n e e n  & R u n e m a r k  (1962) found similar dif­
ferences in the satellite chromosomes of E lym us Rechingeri between 
populations from different Aegean islands. These authors also found 
cases closely parallel to the one reported above for population AD of 
N. aristcitci, with unequal satellites on two homologous chromosomes.

In the opinion of the present author, the arm  index is a more signi­
ficant chromosome morphological character than  the relative length 
value. Now and then metaphase plates are found in which some ch ro ­
mosomes have either contracted less than  the others, or been artific i­
ally stretchened as a consequence of the squash technique, hu t dif­
ferences in the degree of contraction between the arms of a single chro­
mosome are less likely to occur.

Partial or absolute sterility in crosses between or within species may 
be due to chromosome structural differences, i.e., lack of homology 
between the combined genomes. W hen  F] hybrids become available, 
their chromosome morphology, meiosis and pollen fertility will he stu­
died in detail in order to determine the effect of the combination of 
genomes which are probably structurally different.
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Summary

The chrom osom e m orphology of four Aegean species of the genus Nigella, 
viz., N. fumariaefolia  Kotschy, N. degenii Vierh., N. cretica Mill., and N. aris-
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tata S. & S. was investigated. All four species have the diploid chrom osom e 
num ber 2n=>12 and the ir karyotypes are sim ilar. F ive pairs of m etacen tric  to 
subm etacentric chrom osom es and one pair of alm ost telocentric ones occur. 
However, differences were found between the species, fo r exam ple, w ith 
respect to the num ber and  position of secondary constrictions.

N. fumariaefolia  is cytologically distinct from  the  o ther species investigated, 
because of the high num ber of secondary constrictions. All six chrom osom e 
pairs can be identified.

N. degenii frequently  exhibits heavily contracted  m etaphase plates. Two 
pairs of satellites occur, as well as a secondary constriction in the small, 
sub telocentric chrom osom e.

N. cretica is m orphologically closely sim ilar to N. degenii, hu t cytologically 
som ew hat d ifferent. Three pairs of satellites occur.

N. aristata is very variable both  w ith respect to external m orphology and 
chrom osom e m orphology. The karyotype is sim ilar to tha t of N. degenii, but 
m orphologically the two species are quite distinct. Five populations of N. 
aristata from  different Aegean islands were selected fo r a particu la rly  careful 
cytological exam ination. S ignificant differences were found in several cases. 
The progeny obtained by enforced self-fertilization of one ind iv idual s tru c tu r­
ally heterozygous in the satellite region of chrom osom e 2 was studied. The 
different satellite types were d istributed  according to the expected 1 : 2 : 1  
ratio.

The four species investigated are apparen tly  norm ally  self-fertilizers, bu t in 
several cases artificial crosses have resulted in good seed setting. Populations 
from  different Aegean islands are in m ost cases effectively isolated. Random  
changes of gene frequencies and frequencies of s tructu ra lly  d iffe ren t chrom o­
some types due to fluctuation  in population  size have probably  played an 
im portan t role in the m orphological and cytological d ifferen tia tion  of N. 
aristata.
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Floral Anatomy of Zephyranthes carinata Herb, 
with Special Reference to Gynoecium

By K. R a n g a s w a m i  and S. R a m a r e t h in a m

Department of Botany, Annamalai University, Annamalainagar, India

Introduction

Previous work on the Floral Morphology of some species of Amarylli- 
daceae with special reference to its gynoecium has been only meagre 
(N e w m a n  1928; J o s h i  & P a n t u l u  1941; Ch a t u r v e d i  1945). The p re­
sent work is an attempt at a proper elucidation of the exact m orpholo­
gical relationship between the gynoecium and floral whorls in Zephy- 
ranthes carinata Herb, on the basis of floral anatomy.

Material and Method

Flower buds of Zephyranthes carinata Herb, at different stages of 
development were collected in the Botanic Garden of Ihe Annamalai 
University campus and were fixed in F.A.A. Microtome sections of the 
flower buds were taken (thickness 10— 12 p) and stained with Dela- 
field haematoxylin.

O bservations

The flower stalk has a continuous ring of 12 vascular bundles (Fig. 1 a). 
Six of these bundles are larger and alternate with six smaller bundles. 
These bundles branch and anastomose without any regularity only to 
reorganize at the base of the inferior ovary (Fig. 1 b). The ovary is 
trilocular. At the base of the ovary within the ovary wall are six large 
bundles forming the outer ring of vascular strands and are situated 
outside the three locules. Out of the six bundles, three bundles are 
opposite the loculi and hence in the position of the dorsal bundles of 
the carpels (Fig. 1 c ) . The other three bundles are opposite the septum,
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parietal in position (Fig. l c ) .  On the inner margins of the carpels 
there are six bundles forming an inner ring (Fig. 1 c). These bundles 
represent the fused product of the carpellary laterals and the ventral 
bundles and  constitute the placental supply. A short distance higher up, 
all the six bundles of the outer ring divide and each bundle gives rise 
to two lateral traces (Fig. 1 d, e). These vascular traces represent the 
perian th  laterals. Each locule of the ovary has two ovules. Although 
the ovules are verv close to the placentae almost throughout their 
length, their actual attachm ent is only to their upper ends. The placen- 
tation, of course, is to he regarded as axile. Near the top of the ovary 
hut before the loculi have ended, all the six placental strands, after 
supplying the ovules, divide into two strands each (Fig. 1 f) and dis­
appear at the sterile neck region of the ovary. After the closing up of 
loculi, the bundle standing opposite to each locule divides into an outer 
perianth  midrib bundle and an inner stamen-carpellary midrib bundle 
(Fig. I f ,  g). Almost at the same level, the stamen-carpellary dorsal 
strand divides into an inner dorsal s trand (carpellary) and an outer 
staminal strand. The carpellary dorsals enter tlie style. Again at this 
level only, all the three bundles standing opposite to the septum divide 
to form an outer perianth midrib and an inner staminal strand. A short 
distance above, the style separates out from the perianth-stamen tube 
(Fig. 1 g). The style is hollow with three stylar canals. These canals 
lie in the positions of the ovarian locales. It is interesting to note tha t  
from the middle of the ovary, the carpels have maintained their ind i­
viduality by not fusing with each other completely (Fig. 1 d). The pe­
rianth-stamen tube contains an inner ring of six bundles representing 
the staminal supply and an outer ring of eighteen bundles which con­
stitute the perianth  supply (Fig. 1 li). All the perianth bundles are of 
equal size and shape. The perianth  midrib can he distinguished only 
by its position and not by its shape or size.

D iscussion

There are two main views regarding the origin of the inferior ovary or 
perigynous flower. According to the first view, the calyx tube is recep- 
tacular in origin and it is formed through the invagination or involution 
of the receptacle around the gynoecium. According to the second view, 
the inferior ovary is appendicular in nature, i.e., it is formed through 
adhesion or cohesion of floral parts.

In Polianthes tuberosa and in Eucharis amazonica, the vascular
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Fig. 1. a: Stele of the pedicel. — b: V ascular strands have fused at the base of 
the ovary. — c: Showing the three loculi, the ovarian wall w ith six bundles, and 
the six placental strands. — d, e: Showing the branching of all the vascular strands 
and the independent nature of the carpels. — f, g: Showing the sterile region of 
the ovary, the separation of the style, and the branching of the perianth stam inal 
strands. — h: Showing the perianth  tube w ith eighteen perian th  traces and six 
stam inal traces. — (All XlO.) — Abbreviations: P = P e r ia n th  bundle; Pl =  Placental 

bundle; A =  Staminal bundle; D =  D orsal bundle of the carpel.
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bundles for the various floral parts  have been shown to separate out 
from the stele of the receptacle below the ovary. It has been indicated 
further, that in the wall of the inferior ovary the bundles of the outer 
and the inner whorls of perianth  leaves, stamens and carpels are 
present quite distinct from one another ( J o s h i  & P a n t u l i  1941, C h a - 

t u r v e d i  1945). This appears to be the simplest type of anatomical 
organization of an inferior ovary, although the family Amaryllidaceae 
itself might not be a primitive one. This type illustrates clearly the 
origin of the inferior ovary by an adnation of the outer floral parts 
with the wall of the ovarv without involving fusions of vascular bundles 
of different whorls. In the next stage, one can imagine a fusion for 
varying distances in the ovary wall of the traces on the same radius 
bu t belonging to different floral whorls, which condition is clearly 
exhibited by Zephyr ant he s. In  Zephyranthes  the perianth midribs have 
fused with the staminal bundles lying on the same radii. The dorsal 
bundles of the three carpels have fused with the perianth  stamen 
traces which are nearest to them  and also lie on the same radii.

In  Amaryllidaceae  one can expect a variety in the origin and behavi­
our of the bundles of the ovary wall. In  Polianthes tuberosa and Eucha- 
ris amazonica  the vascular bundles for different floral parts separate 
at the very base of the ovary and they m aintain their individuality 
throughout. In Zephyranthes,  on the other hand, the vascular bundles 
lying on the same radii fuse with each other. In Viburnum  of Capri- 
foliaceae, W i l k i n s o n  (1948) observed a fusion of the dorsal traces of 
the carpels with the peripheral bundles and a separation from them 
only in the upper part of the ovary.

In Begonia (G a u t h i e r  1950) and in Hillebrandia  (Ga u t h i e r  1959) 
the dorsal bundles of the carpels are fused with the sepal traces. In 
Drosera cystiflora, H a l l  (1949) found a fusion of sepal midribs with 
staminal traces and  of petal traces with sepal lateral traces. In fact, in 
m any families with inferior ovaries such adnations are common and 
Zephyranthes  appears to be no exception.

Summary and Conclusion

The inferior ovary in Zephyranthes  is best explained under the appen­
dicular theory as due to an extreme adnation of the outer floral parts 
with the ovary, involving also extensive fusions of the vascular b u n d ­
les of different floral whorls. Thus the type of inferior ovary seen in 
Zephyranthes  appears to be more advanced than  that of e.g. Polianthes 
tuberosa and Eucharis amazonica.
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Halesia cf. Carolina L. (Styracaceae) im oberen 
Pliozän von Weilerswist in Westdeutschland

V o n  H a n s  T r a l a u

Naturhistoriska Riksmuseet, Stockholm  50

Einleitung

Die Gattung Halesia kom m t gegenwärtig mit 3 Arten im  atlantischen 
N ordam erika und mit einer Art in SO-China vor. Im  M itteleuropäischen 
T ertiär ist die G attung his jetzt zweimal durch das Vorkom m en von 
flügellosen Steinkernen bekannt geworden. Die als Camptotheca crassa 
von R e i d  & R e i d  (1915) beschriebenen Reste aus dem Pliozän von 
Swalm en in H olland w urden von K i r c h h e i m e r  (1943) zu Halesia ge­
führt. Gleichzeitig beschreibt der gleiche Verfasser flügellose Steinkerne 
aus dem Oligozän von Sprem berg bei Kausche in D eutschland und fasst 
diese Vorkom m en m it denen von Holland un ter dem Namen Halesia 
crassa zusam m en. Die Gattung ist ebenfalls fossil in Nordam erikas 
Miozän durch  den Abdruck einer F ruch t bekannt geworden, die B r o w n  
(1946) mit der nordam erikanischen Halesia dipt era vergleicht. Das hier 
m itzuteilende Vorkom m en stam m t aus dem oberen Pliozän von W ei­
lerswist. w oraus kürzlich das fossile Vorkom m en von Trapelia beschrie­
ben w urde ( T r a l a u  1964). Es handelt sich um  eine Süsswasserablage- 
rung, in der sich die Reste sowohl der Seevegetation, z.B. Trapelia, 
Euryale, als auch die eingewehten Teile der Ufervegetation, z.B. Hale­
sia, Alnus, Nyssa  u.s.w. befinden. Der hier gefundene Halesia-Rest ist 
eine m it den Flügeln erhaltene F rucht, die von der rezenten Halesia 
Carol ina  L. n icht zu unterscheiden ist, wohl aber von den übrigen Arten 
der Gattung.

Das rezente Vorkommen

Halesia  Carolina  unterscheidet sich von H. m o n tic o la  durch bedeutend 
geringere Länge der Früchte. Die von H. Carolina  sind 2,5— 3,5 cm lang

12 B o ta n isk a  N o tise r  1965.
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Fig. 1.
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O

2 3
Fig. 2. Q uerschnitt durch den rezenten Steinkern von Halesia C arolina .  a =  Flügel- 

ansätze, b =  Samenschale des fertilen Faches, c =  fertiles Fach, d = ste riles  
Fach. 10: 1.

Fig. 3. Q uerschnitt durch den fossilen Steinkern von Halesia. a =  Flügelansätze, 
b =  Samenschale des fertilen Faches, c= fertiles  Fach, d =  steriles Fach (oder 
F ächer). 10: 1.

und die von H. mo nt ico la  im Durchschnitt 1 cm länger. Von H. diptera 
unterscheidet sich II. Carolina durch vier Flügel (Fig. l e  und 2 a). 
E in  deutlicher Nerv verläuft ± parallel den Flügelrand entlang. II. 
d ip te ra  hat hingegen nu r  zwei Flügel. Die Steinkerne von II. Carolina  
sind 0,2 bis 0,5 cm breit und 1,0 bis 2,5 cm lang und haben an der 
Spitze verholzte Reste des Griffels. Die Steinkerne sind in der Regel in 
der oberen Hälfte der Flügelfrucht gelegen (Fig. 1 d). Die F ruch t ent­
hält meistens ein fertiles Fach und ein bis drei sterile Fächer. Bis zu 
vier fertile Fächer können Vorkommen. Die sterilen Fächer enthalten

Fig. 1. a: Abdruck der fossilen Halesia-Frucht mit dem Steinkern in der einen 
H älfte (rechts). — b: isolierter Steinkern mit ausstehenden Exokarpresten. — c: Ab­
druck nach Entfernung des Steinkerns. 1:1. — d: rezente Früchte von Halesia 
Carolina L. (Riksmuseets bot. avd., Stockholm 50: A. R u th  No. 0812, Knoxville, 
Tennessee, U.S.A.). 1:1 . — e: Q uerschnitt durch den Steinkern einer rezenten Halesia 
C a ro l in a  L. (von Fig. 1 d). 10: 1. —  f: Q uerschnitt durch den fossilen Steinkern der

Halesia. 30: 1.
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Fig. 4. Die rezente Verbreitung von Halesia Carolina L. (Hl) und das plioziine Vor­
kom m en von Halesia  cf. Carolina (© ).

Reste abortierter Em bryonen. Das fertile Fach (Fig. 1 e und Fig. 2 c) 
ist von einer Schicht breiter, fast viereckiger Zellen umgeben. Sie haben  
eine Höhe von 40— 80 p und eine Breite von 30— 80 p (Fig. 1 e und 
Fig. 2 b). Diese „Sam enschicht“ hat ih ren  U rsprung im Integum ent und 
ist daher als Sam enschale zu betrachten.

Das fossile Vorkommen

D i a g n o s e :  Geflügelte F rucht. Ohne Stengel und den verholzten G rif­
fel 3.1 cm lang und ±  2 cm breit. Der zentralplazierte, längliche Stein-
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kern  im oberen der um gebenden Flügel. S teinkern längsgefnrcht, 
zusam m engepresst auf dt 1,5 mm, en thält Fächer, von denen eines fertil 
und  eines (zwei oder drei) steril ist.

B e s c h r e i b u n g :  Die dünnen, verkohlten  Flügel sind zum  grossen 
Teil zerstört und Epiderm is hat sich n ich t preparieren lassen. Dagegen 
ist ein deutlich zum  F lügelrand  ±  parallel verlaufender Nerv sowohl 
im  inkohlten M aterial als auch im A bdruck des Tons zu sehen. Die 
verholzten Reste der Griffels sind n ich t bew ahrt. Der S teinkern hat 
zw ischen 8 und 10 Längsrippen, die teilweise ganz von den apikalen zu 
den basalen Teilen des Steinkerns laufen. Im  Q uerschnitt (Fig. 1 f und 
2 b) zeigt der S teinkern deutlich die Sam enschale des fertilen Faches. 
Die Zellen dieser Schicht zeigen die gleichen Grössenverhältnisse wie 
die der rezenten Exem plare. Die Höhe variiert zw ischen 40 und  80 p 
und die Breite zw ischen 30 und 80 u. E ine an diese Zellen sich nach 
aussen anschliessende Faserschicht (Fig. 1 f) lässt sich auf G rund der 
Fossilisation n u r undeutlich  erkennen. Die Anzahl der sterilen Fächer 
ist ungesichert. E ine deutliche Faltungsebene lässt sich erkennen (Fig. 
l f  und Fig. 3d) .  Ob diese Faltungsebene aber durchgehend ist und 
also ein steriles Fach repräsentiert oder unterbrochen  ist und daher 
zwei oder drei sterile Fächer anzeigt, lässt sich w iederum  auf Grund 
destruktiver Vorgänge bei der E inkohlung nicht nachweisen.

Die hier gezeigten m orphologischen und anatom ischen M erkm ale des 
Fossils m achen es w ahrscheinlich, dass dieses mit der rezenten no rd ­
am erikanischen Art H. Carol ina  identisch ist. Da aber die übrigen M erk­
m ale der fossilen Population von W eilersw ist, d.h. Blüten, B lätter u.s.w., 
unbekannt sind, soll das aktuelle Fossil n u r als Halesia cf. Carol ina  
bezeichnet werden. Zur Frage der artlichen  Zusam m engehörigkeit dieses 
Fossils m it den anderen  fossilen V orkom m en der Gattung kann  nicht 
Stellung genom m en werden, da bei diesen die Form  und Anzahl der 
Flügel unbekannt sind. Bei den Vorkom m en vom Pliozän von Swal- 
men ist sogar die Anatom ie unbeschrieben.

Das hier publizierte Fossil w urde au f einer im Mai 1964 vorgenom m enen 
Reise nach  W eilersw ist vom V erfasser gesam m elt. Mittel fü r diese Reise w ur­
den von dem D irektor der Pahiobotanischen Abt., N aturhistorisches Reichs­
m useum , P rofessor O l o f  H. S e l l i n g  aus Fonden der Abteilung zur Ver­
fügung gestellt, w ofür ich an  dieser Stelle m einen verbindlichen D ank sage..
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Pollen Morphological Studies in Indian Urticales

By P. K. K. N a i r  and M i t h i l e s h  S h a r m a

National Botanic Gardens, Lucknow, India

Introduction

The p lants contained in the order Urticales ( E n g l e r  & P r a n t l , cit. 
L a w r e n c e  1958), are classified in three fam ilies, nam ely Ulmaceae, 
Moraceae and Urticaceae. However, B e n t h a m  & H o o k e r  (1880— 1883) 
had  recognized only one fam ily, Urticaceae, com prising all the above 
m entioned taxa. H u t c h i n s o n  (1926), and R e n d l e  (1952) separated the 
genus Cannabis into a separate family, Cannabinaceae.

Several investigators have studied the pollen grains of the families 
of Urticales, of w hom  m ay be m entioned, W o d e h o u s e  (1935), S e l l i n g  
(1947), and  E r d t m a n  (19521. The present study covers 28 species of 
Ind ian  m em bers of the orders.

Material and Method

Pollin iferous m aterial has been procured  from  dry p lan t specimens deposited 
in I lie herbaria  of the N ational Botanic Gardens, Lucknow , and the Botanical 
Survey of India, Poona. Pollen  preparations have been m ade by the acetolysis 
m ethod ( E r d t m a n  1952). T he relevant data and slides are deposited in the 
Palynology L aboratory  of the N ational Botanic Gardens, Lucknow. However, 
a few sporom orphs are unacetolysed. Term inology used in pollen descriptions 
is in accordance w ith N a i r  (1964, 1965).

O bservations

U l m a c e a e
H o l o p t e l e  a P lanch.
II. integrifolia P lanch. (SI. 3744;1 Acetolysed). Fig. 1: Grains 4-zonopo- 
rate. Spheroidal, size 27 p (range 26—31 p ). Pore tenuim arginate,

1 Slide number.
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slightly wavy. Pore diam eter 2.2 [r. Exine thickness 1.1 p, being m em ­
braneous in some grains. Endine very thin. Ectine surface rugulate 
(Ulmoid, cf. E r d t m a n  1952).

T r e ni a Lour.

T. orientalis Blume (SI. 4197; Acetolysed). Fig. 2: Grains 2-porate, sphe­
roidal, size 19.1 p (range 18.88— 21.2 p). Pore annulate, diam eter 1.5 p. 
Exine thickness 1.1 p. Endine very thin. Ectine surface fain tly  g ra n ­
ulöse.

M o r a c e a e
A r t o c a r p u s  Forst.

A. altilis (Parkinson) Fosberg (Presented by T. M. V a r g h e s e ; SI. 4594; 
Acetolysed). Fig. 3: Grains 2-porate. Longest axis 20.5 p (range 18.88— 
23.6 p). Pores operculate in some grains, diam eter 2.2 p. Exine thickness 
1.5 p, surface w ith a fain t LO -pattern.
A. lakoocha  Roxb. (Presented by T. M. V a r g h e s e ; SI. 4592; Ace­
tolysed). Fig. 4: Grains (3— )4(— 5)-zonoporate. A few abnorm ally  
parasyncolpate grains also occur. Pore diam eter 1.1 p. Exine thickness 
2.2 p, being th inner tow ards pore m argins. Ectine th icker than  endine, 
tegillate. Ectine surface granulöse, granules being sparse.
A. odoratissima  B lanko (Presented by T. M. V a r g h e s e ; SI. 4593; 
Acetolysed). Fig. 5: Grains (2— )3(—4 )-zonoporate. Few grains tricho- 
tom ocolpate. Longest axis 17.4 p (range 16.5— 18.8 p). Even after ace- 
tolysis, protoplasm  is sym m etrically contracted in each grain. Pore 
d iam eter 1.1 p. Exine thickness 1.1 p. Exine surface m inutely spinulose, 
spinules alm ost reduced to granules.

B r o a s s o n e t i a L ’Herit.

B. papyrifera  Vent. (Fresh; SI. 3652; U nacetolysed). Fig. 6; Grains 2- 
zonoporate (Pororate?). Longest axis 11.7 p (range 9.9— 13.2 p). Pore 
d iam eter 2 p. Exine very thin, surface pattern  obscure (probably fain tly  
g ranulöse).

C a n n a b  i s (Tourn.) Linn.

C. sativa Linn. (SI. 2023; Acetolysed). Fig. 7: Grains 3-zonoporate, 
spheroidal. D iam eter 22.4 p (range 21.2— 23.6 p). Pore annulate, d ia­
m eter 2.2 p. Exine very thin, m em braneous. Exine surface fain tly  
granulöse.
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Figs. 1— 10. Pollen grains of Urticales. — a. annulus, ec. ectine, en. endine, p. pore, 
pr. protoplasm, t. trichotomous aperture.

Fig. 1. Holoptelea integrifolia: A. Polar view (X2475); B. Exine strata with a pore 
(X2475).

Fig. 2. Trem a orientalis: Grain showing surface and exine strata (X2475).

Fig. 3. Artocarpus altilis: A. Grain showing contracted protoplasm and exine strata  
(X2475); B. LO-pattern (X2475).
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Fig. 4. A. lakoocha: A. Polar view (X2475); B. Exine strata with a pore (X2475); 
C. Abnormally 4-parasyncolpate grain (X1125); D. 3-porate grain (X1125); E. 5- 
porate grain ( X 1125).
Fig. 5. A. odoratissima: A. 4-porate grain (X2475); B. Exine s tra ta  (X2475); G. 
3-porate grain (X2475); D. Trichotomocolpate grain (X2475).
Fig. 6. Broussonetia papyrifera: Grain showing surface and the thin exine (X2475).
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Fig. 7. Cannabis sativa:  Polar view (X2475).
Fig. 8. Ficus tomentosa:  Surface view (X2475).
Fig. 9. B oehm eria  nivea: Polar view (X2475).
Fig. 10. Pilea umbrosa:  A. Surface view (X2475); B. Exine strata (X2475).

C h a m a b a i n i a W ight
C. cuspidata W ight (SI. 3634; Acetolysed): Grains shrunken, aperture 
indiscernible, longest axis 10.7 p (range 9.9— 12.1 u). Exine very thin. 
Exine surface pattern obscure.

E l a t o s t e m a  Forst.
E. surculosum  W ight (SI. 3637; Acetolysed): Grains 3-zonoporate.
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Longest axis 9 g (range 7.7—9.9 p). Pore diameter 1.1 p. Exine very 
thin, membraneous. Exine surface with a faint LO-pattern.

F i c u s  Tourn. ex Linn.
F. hispidci Linn. (SI. 3647; Acetolysed): Grains 2-porate. Longest axis 
15.7 p (range 14.3— 17.6 u). Pore diameter 2.2 p. Exine very thin, m em ­
braneous. Exine surface psilate.
F. tomentosa  Roxb. ex Willd. (SI. 3640; Acetolysed). Fig. 8: Grains 
2(— 3)-porate. Longest axis 15.7 p (range 13.2— 19.8 p). Pore diameter
2.2 p. Exine very thin. Exine surface with a faint LO-pattern.

L a p o r t e a  Gaudich.
L. crenulata Gaudich. (SI. 4583; Acetolysed): Grains 3-zonoporate. Long­
est axis 17 p (range 15.4— 18.7 p ) . Pores faint. Exine very thin, surface 
pattern  obscure.

M a o  u t  i a Wedd.
A/. puya  Wedd. (SI. 2025; Acetolysed): Grains 2-porate. Longest axis 
16.5 p (range 14.3— 18.7 p). Pores slightly annulate, diameter 1.1 p. 
Exine very thin, surface faintly granulöse.

M o i’ ii s (Tourn.) Linn.
M. alba Linn. (SI. 243; Acetolysed): Grains 2(— 3)-porate. Longest X 
shortest axes 18.26X15.4 p (range 16.5— 20.9X15.4 p). Pore diameter
2.2 p. Exine very thin, surface with a faint LO-pattern.
M. laevigata Wall. (SI. 4657; Acetolysed): Grains 2-porate. Longest 
axis 15.29 p (range 13.2— 17.6 p ) . Pore diameter 1.5 p. Exine very thin, 
surface with a faint LO-pattern.
M. nigra Linn. (SI. 4657; Acetolysed): Grains 4-zonoporate. Longest axis 
31.4 p (range 28— 33 p). Pore diameter 5.5 p. Exine very thin, surface 
with a faint LO-pattern.

S t  r e b l ii s Lour.
S. asper Lour. (SI. 4196; Acetolysed): Grains 3-zonoporate. Most of the 
grains are shrunken. Longest axis 17 p (range 14.2— 18.8 p). Pore d ia­
meter 2.2 p. Exine very thin, surface faintly granulöse.

U r t i c a  cé  a e
B o e h m e r i  a Jacq.

B. malabarica Wedd. (SI. 4588; Acetolysed): Grains 3-zonoporate, pro-
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late. Size 16.8X12.4 p (range 15.4— 19.8X11—-14.3 p). Pore diameter 
2.2 g. Exine very thin, surface psilate (faint LO).
B. platyphylla  1). Don (SI. 4577; Acetolysed) : Grains 3-zonoporate, 
spheroidal, size 15.3 p (range 11— 18.7 p). Pores very faintly marked. 
Exine very thin, membraneous. Exine surface with a faint LO-pattern. 
B. nivea Gaudich. (SI. 2019; Acetolysed). Fig. 9: Grains 3-zonoporate. 
Longest X shortest axes 17X11.1 p (range 14.3— 20.9X8.8— 13.2 p). 
Pores faintly marked. Exine very thin, surface faintly granulöse.

D e b  t  e g  e a s i a  Gaudich.
D. hypoleuca  Wedd. (SI. 3635; Acetolysed): Grains (2— )3-zonoporate. 
Most grains are shrunken. Longest axis 19.3 p (range 16.5— 21.2 p). 
Pore diameter 2.2— 3.3 p; being apparently operculate in some grains. 
Exine very thin, surface with a faint LO-pattern.
I), velutina  Gaudich. (SI. 2024; Acetolysed): Grains 3-zonoporate. 
Longest axis 17.7 p (range 16.5— 19.8 p). Pores ill defined, diameter 
about 2 p. Exine very thin, surface with a faint LO-pattern.

P i t  e a Lindl.
P. scripta Wedd. (SI. 3737; Acetolysed): Grains 3-zonoporate. Longest 
axis 16.5 p (range 14.3— 18.7 p). Pore diameter 2.2 p. Exine very thin, 
surface with a faint LO-pattern.
P. umbrosa  Wedd. (SI. 3738; Acetolysed): Fig. 10: Grains 2-porate, 
longest axis 20 p (range 18.88— 23.6 p). Pores ill defined. Exine th ick­
ness 1.65 p, being thinner in some crumpled grains. Ectine thicker than  
endine, surface granulose-rugulate.

P o u z o l z i a  Gaudich.
P. liirta Hassk. (SI. 3735; x\cetolysed): Grains 3-zonoporate. Longest 
axis 13.5 p (range 12.1— 15.4 p). Pores faintly demarcated, diameter 2 p. 
Exine very thin, surface with a faint LO-pattern.
P. indica  Gaudich. (SI. 4587; Acetolysed): Grains 3-zonoporate. Longest 
axis 13 p (range 11— 15.4 p). Pore diameter 1 p. Exine very thin, surface 
with an  obscure pattern.
P. pentandra  Benn. (SI. 3733; Acetolysed): Grains 3-zonoporate. 
Longest axis 15.8 p (range 14.3— 17.6 p). Pore diameter 2 p. Exine very 
thin, surface with a faint LO-pattern.

U r t i c a  (Tourn.) Linn.
U. parviflora  Roxb. (SI. 3726; Acetolysed): Grains 3-zonoporate. Longest
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axis 17.1 p (range 15.4— 20.9 ja). Pores ill marked, diameter 1.5 p. Exine 
very thin, surface pattern obscure.

Discussion

Pollen grains are 2-porate (pores feebly annulate) or 4-zonoporate in 
Ulmciceae; usually 2— 3— 4-zonoporate, rarely 5-zonoporate, trichoto- 
mocolpate, and  abnormally  parasyncolpate in Moraceae, and 2— 3- 
porate in Urticaceae. Pores are sometimes annulate or operculate. Exine 
is thick, i.e., “resistant” to acetolysis, or thin and membraneous, i.e., 
“nonresistant” to acetolysis. In resistant exine, columella is hard ly  
noticeable (probably fused, becoming homogeneous), except in a few 
species.

Variations in the apertures are common in several species of Moraceae, 
grains being 2—3— 4-zonoporate in the same species, and  most p ro n ­
ounced in Artocarpus spp. In A. lakoocha, 3— 5-zonoporate grains occur 
along with the norm al 4-zonoporate ones, apart  from a few abnormally 
parasyncolpate grains. Similarly, in A. odoratissima, 2— 4-zonoporate 
and  rarely trichotomocolpate pollen grains occur along with the common 
3-zonoporate pollen types. It is interesting to note, that among the Mora­
ceae, all the three species of Artocarpus, studied here, possess “resistant” 
exine. The endine is thin in A. altilis and A. odoratissima, and thick in 
A. lakoocha. Variations in apertural types are also observed in Morus 
alba and Ficus tomentosa. It m ay be noted that all plants having the 
apertural variations in their pollen, are cultivated (except Ficus tom en­
tosa) .

Among the members of Moraceae, Cannabis sativa appears to be 
palynologically different from other species, by the presence of p ro m ­
inently annulate pores, which might provide an additional support to 
separate the genus into a family Cannabinaceae, as done by R e n d l e  

(1952), and H u t c h i n s o n  (1926). Similarly, members of Ulmaceae are 
characterized by the “Ulmoid” (ruguloid) exine pattern  ( E r d t m a n  

1952). W ithin the family, grains are 2-porate and faintly granulöse in 
Trema orientalis, and 4-zonoporate with a ruguloid pattern in Holo- 
ptelea integri folia. Exine is “resistant” in both species. Within the Urtica­
ceae, grains are either 2-porate (e.g., Broussonetia papyrifera, Maoutia 
puya,  and Pilea umbrosa), or 3-zonoporate (e.g., Boehmeria, Debre- 
geasia). In Chamabainia cuspidata, apertures are not discernible as all 
the grains are shrunken.
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The porate condition in pollen is considered to be an advanced ch a r ­
acter ( W o d e h o u s e  1936) over the colpate type. Urticciceae is composed 
of plants with porate pollen (pores 2— 5 in number). According to 
H u t c h i n s o n  (1926), the Urticales are phylogenetically related to Faga- 
les which is composed of the taxa possessing both 3-porate (e.g., Betnlci- 
ceae), and  3-colpate (e.g., Fagaceae) pollen grains. E r d t m a n  (1952) 
noted palynological similarities between the Ulmaceae and the Betula- 
ceae. Pollen grains do not offer any evidence to support the view, based 
on vascular supply to the ovule, that the Urticales are not a natural 
order ( B e c h t e l  1921). If it is considered that the 3-colpate types are 
primitive, the evolution of the Urticales may be traced from the Ranales 
(3-colpate) th rough the Fagaceae. The alliance of the families of Urti­
cales with Malvales (B e s s e y  1915), or their inclusion in the Terebintha-  
les ( I I a l l i e r  1912) does not find support from pollen morphology.

The “resistant” exine is prevalent in the Ulmaceae. In the Moraceae, 
most species have “non-resistant” exine. However, the exine is thick 
in species of Artocarpus  (Moraceae) of which, one shows clearly m arked 
columellae. The “resistant” exine should he considered a primitive 
character, as this exine character tends to give more protection to the 
germ plasm. In such an event, Ulmaceae appear to be primitive, and ibe 
Moraceae and Urticaceae are advanced within the Urticales. B e c h t e l  

(1921) noted that the Urticaceae are higher than  the Moraceae, which 
in turn  are more advanced than the Ulmaceae.
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N ye bidrag til Bornholm s flora

Af A l f r e d  I I a n s e n , A r n e  L a r s e n  o g  A n f r e d  P e d e r s e n

B ornholm  h ar förståeligt nok altid haft en saerlig tiltraekning for flo- 
rister og botanisk  interesserede, der to gange h ar oplevet at se arts- 
fortegnelser for oen publiceret, nem lig N. H. B e r g s t e d t ’s flora fra  
1883 (Bot. Tids. 13) og A r n e  L a r s e n ’s flora fra  1956 (Bot. Tids. 52).

Siden 1956 er der gjort en hel del nye og interessante fund, dels af 
arter, der er nye for Bornholm  og Erteholm ene, dels af arter, der kun  
kendes fra  få lund. Iie rtil kom m er, at Bot. Museum i 1963 fra  H erlufs- 
holm  Kostskole m odtog et om fattende herbarium , sarnlet a f apoteker 
J. B a a g 0 E  (1838— 1905), der inden sin dod skaenkede det til H erlufs- 
holm. B a a g 0 E  opholdt sig på Bornholm  i årene 1859— 1865, og en 
meget stor del a f hans herbarium  består af indsam linger fra  disse år. 
Selv om alle hans fund angives at have vaeret stillet til råd ighed  for 
B e r g s t e d t , da denne i sin tid udarbejdede sin flora, indeholder her- 
bariet —  ud over hidtil ukendte fund  — en del beviseksem plarer for 
aeldre angivelser a f bornholm ske plantefund, om hvis pålidelighed der 
h idtil h a r  hersket tvivl. Endvidere er der i 1964 tilgået m useet en sam ­
ling p lanter, sam let af afdode lektor, dr. phil. P. G e l t i n g , m est fra 
E rteholm ene og m ed adskillige for disse oer nye arter. Endelig bringes 
en del fund gjort al' afdode Sv. A n d e r s e n  og hentet dels fra et u try k t 
m anuskrip t »Et tillaeg til Bornholm s karplanteflora» (1950) og dels fra 
hans sam ling af no ta ter (samlet og renskrevet af fhv. laerer S. M. R a s ­
m u s s e n , opbevares ligesom m anuskrip tet på Bot. M useum). Sv. A n d e r ­
s e n 's fund  stam m er fra  årene 1928— 1948.

F loraen på den 12 ha store o Graesholm h ar saerlig interesse, fordi 
oen er videnskabeligt fuglereservat (siden 1935, fredet i 1926). Den 
forste floraliste stam m er fra  skoledirektor S o f u s  F r a n c k , der i 1902 
og 1903 besogte oen. I P. G e l t i n g ’s herbarium  fra  1937 repraesenteres 
oens flora af 35 arter, m edens vores floraliste stam m er fra  et besog

13 Botaniska N otiser 1965.
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15/8 1964. De lo floralister fra 1902^ 03 og 1964 er meget forskellige; 
til brug for sam m enligning bringes oversigten over oens flora for sig.

Efterfolgende liste fremtraeder som et supplem ent til A r n e  L a r s e n : 

Bornholm s flora (1956), hvorfor artsangivelserne er placeret i samme 
familiersekkefolge som i denne. For flere arte r og slsegter bringes der 
en ny taxonomi. De nye fund, der omtales i en ekskursionsberetning i 
Bot. rrids. 54: 80 ff ., 1958, er m edtaget her. En tak  skal bri nges til prof. 
V a l d . M. M i k k e l s e n  for oplysninger om plantefund og til prof. 
R. S p ä r c k  1'or velvillig lilladelse til besog på Graesholmen.

Folgende forkorte lser er anvendt:

SA. =  Sv. A n d e r s e n  L .  =  A r n e  L a r s e n

J B .  =  J. B a a g ö e  M .  =  V a l d . M .  M i k k e l s e n

N B .  =  N. B. B e r g s t e d t  P. =  A n f r e d  P e d e r s e n

G. =  P .  G e l t i n g  W .  =  K. W i i n s t e d t

IL  =  A l f r e d  H a n s e n  0 .  =  I I a n s  0 l l g a a r d

J. =  T i i . J e n s e n

En * foran  et artsnavn  eller lavere enhed betyder, at n an n te  plante er ny 
for B ornholm  (distr. 47) og ikke m edtaget hos A r n e  L a r s e n  1956.

Pteridophyta
Lycopodiciceae:

Lycopodium  clavatum , S trandm arken  v. Dueodde 1963 (K. L i n d ) .

O phioglossaceae:
B otrychium  lunaria, Storefos i Bo (Bot. For. eksk. 1957), Christianso: Mange 

ekspl. på en lille plet mell, k lipperne udan f. m uren v. Niesset (L.).

Polypodiaceae :
Asplenium  septentrionale, H am m erens S tenbrud 1962 (0.).
—  trichomanes, v. stien s. f. Vang 1960 (P.).

''A thyrium  f ilix-fem ina  var. imbricata  Lange ( =  var. bornholm iensis  A. Lange), 
Kleven på vejen mell. Bonne og Allinge v. Spellingemosen (under Split- 
gårds jorder) i begyndelsen af 1880’erne, E r i c h s e n  leg. (Senere indplan- 
let i Bot. Have). Også sam let 1890 af K. J e s p e r s e n .

D ryopteris thelypteris, Bastemose 1962 (0.).
P olystichum  lobatum , Christianso 1893 (H. E i l s t r u p , sml. C. C h r i s t e n s e n , 

Bot. Tids. 24, 372, 1902).

Equisetaceae:
E quisetum  arvense, Christianso 1937 (G.).

-  hiemale, Molledalen v. H am m ershus 1958, R utsker H ojlyng (begge L.).
—■ pratense, Torpe Bakker o. f. Hasle (M.), Christianso 1960 (P.).

Gyrrmospermae

■Taxus baccata, selvsået v. H am m ershus (M.).
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Monocotyledones
Gramineae:

*Agrostis canina ssp. montana {A. canina var. arida), Christianse 1964 (II. 
& P.).

Alopecurus myosuroides,  Ronne Havn 1962 (0.) og 1964 (II.).
Arrhenatherum  pratense (Avena p.), Christians« 1961 (P.).

*Bromus inermis, rudera t  v. Rönne Sydhavn 1964 (H.).
*— mollis var. leiostachys, Christians« 1961, Boderne 1963 (begge P.). Naeppe 

sj., jv f . W., Bot. Tids. 55: 45, 1959. 
ramosus, Dronteskov i Vestermarie, Randkleve (SA.).

Dactylis aschersoniana, Dronteskov i Vestermarie, skov. Olskirke, Storedal v. 
Sandkås, Jomfrubjerget,  Christianshoj, v. f. Åremyre (alle SA.), Kobbeå 
og Sandflugtsskoven v. Villa Nova (Bot. For. eksk. 1957), Louisenlund 
1958 (P.).

Festuca polesica, spredt i klitterne fra ca. 2 km n. f. Dueodde lil ca. 5 km 
v. f. Dueodde (SA.).
trachyphylla, Gallokken, Hämmeren, längs hanen v. Balka (SA.). 

H ordelym us europaeus (Hordeum e.), Kobbeå n. f. Stavehol (M.) skov v. 
parkeringspladsen i Stavehol i 0ste rlars  1958 (L.).

* H ordeum  jubatum ,  rudera t  v. Rönne Havn 1960 (L.).
*— secalinum (H. pratense), NB. anforer: »Skibsbroen v. Rönne (J.). Denne 

angivelse beror på en forveksling m. folgende, d.v.s. H. m ur inum  
(H. H j o r t h ) . »  —  I B a a g o e ’s herb, ligger et ekspl. af H. secalinum  m. 
påskriften: »Langs strandkysten i naerheden af Rönne Havn mell. H. m ur i­
num  (J.) leg. 1856.» P lanten har  muligvis vaer et indslaebt og er ikke 
siden genfundet.

Lolium strictum, som hos L. er angivet af H. D a h l  fra  Grisby, m å formentlig 
udgå, da den formentlig er identisk m. L. multif lorum  ssp. gaudinii. 

Melica uniflora, Christians« 1961 (P.).
Panicum miliaceum,  optrådte i have i Rönne allerede i 1860, ifolge B a a g o e ’s  

herb., Melsted og so. f. Kobbeä’s udlob v. et honseri (SA.), Ilasle 1964 
(II. & P.).

Phalaris canariensis,  Svaneke (SA.), gammelt sandstensbrud i Snogebaek
1958 (B.).

P hleum arenarium, o. f. Boderne (SA.).
-—- phleoides, skraent s. f. B lanch’s Hotel (SA.).
Poa bulbosa, Frederikso 1960 (P.), forste fund fra Erteholmene; på klipper  

og längs stier s. f. Svaneke 1958 (L.), i maengde på strandklint v. Boderne 
1962 (L.), forste fund uden for granitområdet.

— chaixii, Fuglesangsrenden (SA.).
-  pratensis  ssp. angustifolia, Almindingen, Lillehorg, Bolshavn, Christians« 

(P.), sandsynligvis t. alm. på Bornholm.
-  ssp. irrigata, Rantzau s Bastion på Christians« 1937 (G.), i 1964 b e m e r ­

ket adskillige steder på Bornholm og naeppe sj. på oen.
Puccinellia maritima,  et fund fra Rosted v. f. Gudhjem samlet af H. i 1958 

(oprindelig henfort til P. distans) blev publiceret i Fl. og F auna  65: 93,
1959 som P. maritima.  En fornyet undersogelse af materialet bekraefter
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dog den oprindelige bestem melse til P. distans. Udover en angivelse af 
W a r m i n g  i »Strandvegetationen» (p. 15, 1906) fra  Malkvaern n. f. Nekso 
(uden bevism ateriale) sam t en angivelse af N e u m a n , Bot. Notiser 1896, 
p. 92 af et fund (1 ekspl.) fra  stranden  ikke langt f ra  Nekso ( =  M al­
kvaern?) kendes således indtil videre ingen sikre fund  af denne a rt på  
Bornholm . Ved besog ved Malkvaern i jun i og aug. 1964 blev kun  fundet 
P. retroflexa  (sparsom ).

—  retroflexa, stranden  v. Melsted 1964 (H. & P.), L isted Iiavn  1962 (P.). 
Setaria glauca, ru d era t v. Rönne Sydhavn 1964 (H.).

*— italica, roem ark  o. f. Robbedale (SA.).
*— uiriclis var. major, Rönne Iiavn, Nekso (SA.).

Vulpia myurus,  rudera t v. Svaneke H avn 1964 (P.).

Cyperaceae:
Carex appropinquata, Gammelmose og D uedalsvandet i Alm indingen (SA.).
—  contigua, Christianso 1964 (H. & P.).
—  elongata, Gamleborg, Kohullet, Langemose, Pykkekullekaer og D uedals­

vandet i Almindingen (SA.).
—  hirta, Christianso 1937 (G.).
Carex liostiana, Bogebjerg i 0 s te rla rs  1961 (L.).
—  nigra var. recta (C. caespitosa), 01ene 1964 (II.).
-—- otrubae, Praestedam m en på Christianso 1937 (G.).
—  vulpina, Sdr. M uregaard o. f. R u tsker 1962 (M.), på Sydbornholm  v. Rise- 

haeks udlob (Bot. F or. eksk. 1957).
Eriopliorum latifolium, i Bodilsker, 01ene (SA.).
Scirpus fluitans,  01ene i nord  og Pykkekullekaer (SA.), E llesm yr i P aradis- 

bakkerne 1960 (L.).

T ypliaceae:
Sparganium m in im um ,  rockpool v. Bolshavn 1961 (L.).
T ypha  angustifolia, Tornevaerket i K nudsker 1958 (L.).

Lemnaceae:
Lem na gibba, Skovgårdslokken i K nudsker (Bot. For. eksk. 1957).

Araceae:
Arum maculatum  ssp. danicum, Christianso (P.), sandsynligvis indplantet, 

Potamogetonaceae:
Groenlandia densa (Potamogeton d.), en angivelse af denne a rt fra  H am m er- 

soen hos J. L a n g e  1888 (meddelt af V. I I e n n i n g s e n ) og gengivet hos 
H v l a n d e r  1953 betvivles meget staerkt. In tet herbarieekspl. föreligger, og 
Bornholm  ligger ikke inden for artens naturlige udbredelseom råde. 

Potamogeton panormitanus,  St. M yregaard i K nudsker 1958 (L.) og 1962 (0 .). 
—- pectinatus, G raam yr v. Gudhjem  1964 (J. P e d e r s e n ).
—  pusillus, vandhul i randen af plantage no. f. Boderne 1957 (Th. S 0 R E N -  

s e n ),  publiceret af W. som P. friesii i Bot. Tids. 54: 178, 1958; endv. 
01eaa v. Slusegaard 1964 (H. & P .).

Zannichellia palustris var. major, rockpool v. Listed 1962 (P.).
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Zostera. Slaegten er ved Bornholm s kyster form entlig kun repraesenteret ved 
Z. marina.  Et ekspl. i B a a g o e ’s herb, sam let af J. 1856 v. G udhjem  og 
benaevnt Z. minor  v irker ikke overbevisende, og ekspl. af såkaldt Z. horne-  
manniana  fra  01eaa 1901 og Ronne 1901, begge sam let af L. K o l d . 
R o s e n v i n g e , er form entlig identiske med Z. marina, som specielt i 0 ste r- 
soen optraeder i meget sm albladede form er, som ikke tillaegges nogen 
system atisk vaerdi. Naevnte herbarieekspl. er uden frugter, som er de 
eneste sikre kendetegn til adskillelse af Zostera-arterne, jvf. I I v l a n d e r  

1953.

Juncaceae:
Juncus conglom eratusX in flexus , Risebaek 1957 (L. I n g e r s l e v , 1958).
—  e f fu susX in f lexus ,  Ginesminde 1957 (L. I n g e r s l e v , 1958).

Liliaceae:
Allium carinatum, 2 ekspl. i B a a g o e ’s herb.: Rabaekkegård v. Ronne 1858 

( H a m a n n ) og Ronne 1860.
—  schoenoprasum. Det forste B ornholm sfund menes saedvanligvis a t stam m e 

fra  1937: K ystklipper s. f. Svaneke F y r (M. S k y t t e  C h r i s t i a n s e n ) .  
B a a g o e ’s herb, rum m er im idlertid  et ekspl. fra  B ornholm  fra  1859, dog 
uden naermere findestedsangivelse. Ekspl. tilho rer utvivlsom t »den b a l­
tiske kysttype».

Lilium martagon, n atu ra lisere t i Svaneke Sydskov v. H ullehavn 1963 (P.). 
Ornithogalum nutans,  Melsted (SA.).

Convallariaceae:
Asparagus officinalis,  M adsegrav v. A rnager 1962 (0.), mon spontan? 
Polygonatum odoratum , g ravhoj v. St. B akkegaard i Aaker, E kkodalen (SA.).

Orchidaceae:
Dactglorchis incarnata  var. subextensa  H artm ., Laeså 1924 (M. P. C h r i s t i a n ­

s e n ) ,  01ene 1937 (W.) og 1964 (H.), Svaneke 1964 (H.).
— maculata  angives bos L. 1956 coll. alm. på Bornholm . Den om fatter på 

oen form entlig  folgende taxonom iske enheder:
D. maculata  ssp. maculata  (engform en), 2 fund i herb.
D. fuchsii,  naeppe sj., 8 fund i herb.
[D. maculata  ssp. ericetorum, su rbundsform en, er ikke med noget her- 

bariebevis kendt fra  oen).
—  majalis  var. pinguis, Saltuna S trand, v. Sdr. Aasedam og eng v. Aare- 

m yr (SA.).
—  sambucina, talrig  i både rod- og gulblom strede ekspl. v. Lillegaard i 

Bodilsker 1962, 1964 (J. I I o r b e r g ).

—- traunsteineri, opretholdelsen af denne art for Bornholm s vedkom m ende 
er naeppe bo ldbar. Den svenske bo tan iker N. H y l a n d e r  vil henfore de 
bornholm ske ekspl. til ovenstående D. incarnata  var. subextensa. 

Goodyera repens,  arten  er på B ornholm  ud over Sandflugtsskoven v. Ronne 
og Loftgårdsskoven v. Boderne kendt fra  Dueodde, forste fund 1933, nu 
ret hyppig  her.
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D icoty ledones
Salicacecte:

Populus nigra var. italica, v. Praestedam men på C hristians« cult. 1937 (G.) 
Salix pentandra, 01ene 1960 (L.).

Cannabaceae:
Huinulus lupulus, Ypnasted 1959 (L.).

Polygonaceae:
* Polygonum bistorta, natura lisere t i Robbedale-Skoven v. Ronne 1963 (J. C hr.

N i e l s e n ) .

— convolvulus,  Christians« 1937 (G.).
-  cuspidatum,  forv. v. Onsbaek, H am m ersholm  og Rom ersdal (SA.), v. 

kysten naer Svaneke 1962 (P.), v. Nekso og Snogebaek 1964 (H.) og vej- 
kan ter v. Robbedale, Hasle, i Pedersker og i 0 ste rm arie  1964 (H. & P.).

—  dum etorum , E kkodalen (SA.).
—  lapathifolium, i karto ffelhaver på Christians« 1937 (G.).
—  minus, K roggårdslokken i K nudsker (Rot. For. eksk. 1957).

*— persicaria var. incanum,  Dueodde 1962 (P.), baekudlob v. Balka Strand 1964 
(H. & P.).

*— sachalinense, forv. i stor maengde v. vejkant s. f. H am m ersoen naer Ham- 
m ersholm  1964 og v. vejkan t v. f. Sandvig 1964 (H. & P.).

P um ex domesticus, Ormebaekkens udlob (SA.).
hydrolapathum,  stranden v. Tyrevig på Christians« 1937 (G.) og C hris­
tians« 1963 (P.).

— thyrsiflorus, Christians« 1964 (P.).

Cciryophyllaceae:
Cerastium glutinosum,  n. f. Svaneke 1961 (P.), Christians« 1961 (P.). 
H onkenya  peploides, Christians« 1961 (P.).
Lychnis flos-cuculi, Tyrevig på Christians« 1937 (G.).
Melandrium album,  F rederikso  1937 (G.).
—  noctiflorum (Silene n.), M ollegaard i K lem ensker 1959, Randkleve i 

maengde I960, Allinge i maengde 1963 (L.), grusgrav v. 0stervang , Allinge 
1962 (M.), rudera t v. Ronne Sydhavn (14.) og have i Svaneke 1964 (H. 
& P.).

*—  rubrum  var. crassifolium, her i landet kun kendt fra  N ordbornholm s 
klippekyst fra  Jons Kapel over H äm m eren til H elligdom sklipperne ved Ro.

— a lb u m X rubrum,  m ark  i Ibsker 1962 (0.).
Sagina ciliata, v. fy re t på Christianso 1937 (G.).
Scierant hus polyear pos, Christianso 1958 (P.).
Silene armeria, B a a g d e ’s herb.: Seiersgaard i K nutsker 1859, dyrket?
S pergula vernalis, nye fund på N ordbornholm : L yngbakker v. Gronnedal 

mell. Allinge og Sandkås 1958, Borrelyng v. Vang og Smedens Lyng (M.), 
i maengde på klippeknude v. B laaholtsgaard i O lsker 1960 (L.).

Stellaria alsine, P arad isbakkerne 1960 (L.).
—  pcdlida, Christians« 1937 (G.) og 1961 (P.).
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Portulacaceae:
*Clciytonia perfoliata, uk rud t på Ronne Kirkegård 1964 (L.). Planten spredes 

her i landet utvivlsomt med ständer og buske fra  planteskoler.
M ontia fontana (M. lam prosperm a), naeppe saerlig sj., Bot. Museum h ar  11 

fund.
'■'Portulaca oleracea, v. havnen og i haver i Gudhjem 1933, i haver i Melsted, 

i haver i Boderne 1948 (SA.), Bonne Kirkegård 1959 (L.).

Am arant haceae:
A m aranthus albus, honseri i 0 s te rlars  (SA.).
— retroflexus, grusgrav s. f. Svaneke 1964 (H. & P.).

Chenopodiaceae:
A triplex calotheca, er ikke med herbariebevis fundet på Bornholm, angivel- 

serne m å bero på fejlbestemmelser af .4. deltoidea-former.
- deltoidea  (A. hastata  hos L. 1956), alm. v. kysterne, kaolinbruddet v. Ra- 

bekkevaerket 1964 (P.). Andre ar ter  hörende til A. hastata-gruppen er ikke 
kendt f ra  Bornholm.
glabriuscula, ud over de hos L. 1956 angivne fund desuden kendt fra Bade, 
Helligpeder, Ginesminde, Vang, Hämmeren, Salene Bugt, Svaneke, Nekso 
og Christianso, alle 1964 (H. & P.). På flere af de angivne steder er den 
en hyppig plante.
hortensis, ruderat  i Allinge Havn 1964 (H. & P.).

*C henopodium  album  s s p .  virgatum , Ronne 1957 (L. I n g e r s l e v ) .
hgbridum , i blomsterbed foran toldbygningen i Ronne Havn 1964 (H.). 

*— schraderianum  (Ch. fo e tid u m ) , B a a g o e 's herb.: Smedehaven i Bodilsker, 
u. årst. (NB.).

*Salsola kali var. polysarca  (den glatte var.), stranden v. Arnager 1959 
(K. D a m s h o l t ),  Balka Strand og Dueodde 1964 (H. & P.).

Ranunculaceae:
'■'■Anemone hepatica  f. rosea Neum., Tornegaards Skov v. Salene 1964 (G. F u n c h  

A n d e r s e n ) .
nemorosa, Christianso 1961 (P.), sandsynligvis udplantet.

-  ranunculoides, Christianso 1963 (P.), sandsynligvis udplantet.
Aquilegia vulgaris, forv. i ret stor maengde i Dynddal og Paradisbakkerne

I960 (L.), tilsyneladende spontan meli, strandklipperne s. f. Svaneke 
1964 (P.).

* Caltha palustris  var. radicans, baekkloft v. Jons Kapel, meli, hotellet og s tran ­
den, ret fåtallig på kilderig hund sammen med hovedarten 1948 (SA.). 

Clematis vitalba, forv. i stor maengde på  s trandklipper v. Svaneke Nordhavn 
1964 (II. & P.) og Nekso havneplads 1964 (L.).

M yosiirus m in im us, v. fyret på Christianso 1937 (G.).
R anunculus sardous, Nekso Havn, Hundsemyre, Lisegaard i Paradisbakkerne 

og grusgrav s. f. Svaneke 1964 (H.).
*Thalictrum  aquilegiifolium , forv. på stranden n. f. Gudhjem 1961 (O. E gede

J e n s e n ) .
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Ceratophyllaceae:
C eratophyllum  dem ersum , Renne 1859 (JB.).

Papaveraceae:
*M econopsis cambrica, forv. v. Svaneke 1961 (0. E g e d e  J e n s e n ) .

Papaver som niferum , forv. på  F rederikse 1937 (G.).

Fumariaceae:
*Corydalis pum ila  var. latiloba, s tran d k ra t n. f. Randkleve 1938 og stengaerder 

v. Vang 1948 (SA.). NB. 1883 naevner fl. fund og tilfo jer: Ikke sj. 
*Fum aria capreolata, uk ru d t i stenhoj v. hotel H alleklippen, Nekso 1956 (L.). 
*—  muralis, h aveukrud t i Svaneke 1954 (L. I n g e r s l e v ).

Cruci ferae:
* Arabis a lp ina, forv. på Christianso 1963 (K. F r e d e r i k s e n ) .

Barbarea interm edia, K albygaard 1957 (P.), F rederiks S tenbrud v. Nekso 
1957 (P.), Som arken, Sandvig 1948 og F rennegaards S trand  1943 (SA.).

—  stricta, s.f. Svaneke F y r 1964 (H.).
Brassica juncea, Svaneke (SA.).
Camelina (revideret).

Med herbariebeviser er folgende arte r kendt fra  Bornholm :
C. alyssum , 7 fund i herb, fra  årene 1847— 1890.
—  macrocarpa (C. alyssum  ssp. m acrocarpa), 3 fund i herb, fra  årene 

1848— 69.
—  microcarpa, m ark  v. Sose Odde 1955, v. Almindingen St. 1955 og 4 km  nv. 

f. Aakirkeby 1955 (alle P.).
0vrige angivelser af a rte r af denne slaegt er uden herbariebeviser ho jst usikre. 

*Cardamine flexuosa, Sdr. Borgdal i Ro Plantage 1958 (P. N d r g a a r d ).
—  hirsuta, Bolsterbjergs have 1958 (L.).
-— pratensis ssp. palustris  (incl. var. dentata  hos L. 1956), Vallensgaards Mose 

1962 (P.); Bot. M useum h ar fund  fra  A lmindingen 1862 (A. Benzon) og 
S trandm arken  v. f. Dueodde 1936 (SA.).

Coronopus squam atus, ret alm. på gårdspladser over hele oen (L.).
Crambe m aritim a, F rederikso  1961 (P.), Ypnasted 1963 (P.), Saltnna og Fren- 

nem ark  (SA.).
Dentaria bulbifera, Christianso 1963 (P.), sandsynligvis indplantet. 
Diplotaxis tenuifolia, Ronne Havn 1929 (SA.), stadig i 1964 (L.).

*Eruca sativa, sandstensbrud o. f. Snogebaek 1958 (L.).
* Iberis um bellata, forv. på Christianso 1865 (JB.).

Isatis tinctoria, Lange Skanse s. f. Nekso i en 400 m lang og 4 m bred. meget 
tset bevoksning som en taet sennepsm ark 1961 (L.), 1 ekspl. v. Balka 
S trand 1964 (H.), Ginesminde 1964 (H. & P.), forste fund v. vestkvsten. 

L epid ium  heterophyllum , m ark  v. Nekso 1943 (J. O l s e n ) .
Neslia paniculata, i msengde og i kaempeekspl. v. Blemme Molle (L.).
R orippa silvestris, u k ru d t på Ronne K irkegaard 1961 (L.).
Sinapis arvensis, Christianso 1937 (G.).
Sisym brium  loeselii, rudera t v. Dueodde F yr 1962 (P.).
—- orientale, Gudhjem  Havn 1962 (P.).
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T hlasp i arvense, alm. haveuk rud t på Christianse 1937 (G.) og 1960 (P.). 
T urritis  glabra, i msengde längs vejen v. »Vandmellen» n. f. Renne 1963 (L.).

Violaceae:
Viola palustris, Segen 1959, p lan ten  er blevet sj. på Bornholm  (L.); fl. steder

1 Alm indingen (P.).

Cistaceae:
H elian tliem um  cham aecistus ssp. hirsu tum  {H. num m ularium  ssp. ovatum ), 

A lm egaard i K nudsker, Helligpeder sam t iagttaget i 1960 i Nordskoven v. 
R enne v. Sorthat Huse (L.).

-— —- ssp. cham aecistus (H. num m ularium , H. vulgare) kendes kun  med
2 fund: L illeborg 1960 (L.) og bakke n. f. H am m ershus 1962 (0.).

Hypericaceae:
H ypericum  hu m ifu su m , Vasegård i Åker (L.), 0 . Sem arkshuse (Bot. For. 

eksk. 1957).

O xalidaceae:
Oxalis stricta, have på C hristianse 1937 (G.).

Geraniaceae:
Geranium  colum binum , fyrm esterens have på C hristianse 1937 (G.). 

Balsaminaceae:
*Im patiens parviflora, i A. P. J e n s e n ’s Arboret, D ynddalen (sydskraent v. 

D ynddalåen) 1957, udsået af arborete jeren ; i maengde v. skovvej s. f. 
Segen skovfogedhus i A lmindingen 1960, efter skovfoged N i e l s e n ’s ud-
sagn op tråd te  den fers te  gang ved hans hus i 1948 (L.). Sidstnaevnte
sted h a r  p lan ten  bred t sig yderligere i 1964 (H. & P.).

*—  glandulifera, forv. v. K lippelekkens G ranitbriul 1964 (P.).

Euphorbiaceae:
E uphorbia  cyparissias, Gudhjem  (SA.).
—- dulcis, R enne, u k ru d t i haven ved Dams Hotel (SA.).
M ercuralis annua, Tejn (S. M. R a s m u s s e n ) .

Callitrichaceae:
Callitriclie stagnalis er med herbariebevis kun kendt fra  Borregård.

Aceraceae:
*Acer circinnatum , forv. i Blykobbe P lantage (Bot. For. eksk. 1957).
—  cam pestre, et enkelt gam melt, fo rk reb le t ekspl. i s tran d k ra t ca. 1/2 km 

n. f. Vang, spontan? (L.).

A qu if oliaceae:
Ilex aquifo lium , S tam peregårdsskoven i 0 . Marie 1959 (L.), 2 ekspl. i skov- 

udk an t v. Lobbaek 1962 (0.).
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Crassulaceae:
Sedum  album , v. strandslien  mell. Sandkaas og Allinge, i sand mell. klip- 

perne naer hojeste vandstand ca. 400 m fra  bebyggelse 1962 (D. L a u r i d - 
s e n ) .

*— anglicum, 4 findesteder på Christians© 1961 og 1962, G. T u r e s s o n  1963, 
som anser planten  for at vaere kom m et til oen med traekfugle fra plan- 
tens svenske, norske el. engelske forekom ster. I hot. Museum ligger den 
indsam let fra  oen i 1960 af H. 0D Ü M  og i 1964 (H. & P.). G i l l n e r  1964 
h a r  påvist, at den er udplan tet mell. 1910 og 1930 af den svenske m aler 
O. H u l l g r e n , bentet i Cornwall og Bretagne. Jvf. T u r e s s o n  1964. P lanten 
indgår helt i na tu rl ige plantesam fund.

*—  dasyphyllum , forv. på Christians© 1865 (JB.), fandtes endnu 1937 (G.). 
*—  sexangulare, Christians© 1962 (P.), m uligvis spontan.

—  spurium , forv. v. stranden v. Melsted 1961 (L.).

Saxifragae eae:
Parnassia palustris, baneterraen v. A akirkehy 1955 (E. V e s t e r a g e r ) , Bols- 

havn i strandeng 1958 (L.).

Ribesiaceae:
R ibes nigrum , L indesdal på H äm m eren, Storedal v. Sandkås og Juelsgårde 

Skov i Bodilsker (SA.).

Pomaceae:
*Crataegus coccinea, p lantet på H am m ershusklippen 1960 (M.).
*—  m onogyna, Christians© 1937 (G.) og 1963 (P.).
*Malus prunifolia , forv. i Gudhjem  P lantage 1930 (C. Gu d m a n n ).

Sorbus aria, kan i dag karak teriseres som t. sj. på Bornholm , idet den kun 
kendes fra  H elligdom sklipperne 1961, hotel F innedalen 1961, Stevelen i 
B© 1961 (L.); M. angiver den fra  H äm m eren og Jons Kapel. 
ligbrida, Sandflugtsskoven 1962 (L.), et godt og vel m andshojt individ 
m ed 2 mesten lige tykke stam m er. Stedets skovfoged har oplyst, at traeet 
ikkeer plantet, hvorfo r m an m å regne med, at det er spontan t indvandret. 

*Cotoneaster liorizontalis, forv. naer Ferskes© v. Neks© 1964 (II.).
—  melanocarpa, mange sandigt veludviklede, indtil 2 m hoje individer v. kys- 

ten n. f. Vang 1961 (L.).
*—  sim onsii (art fra  Syd-Asien), stranden v. hotel F innedalen 1928 (C. O.

P l e n g e ) i / ? u h u s - b e v o k s n i n g  i h i r k e s k o v  n .  f. F in n e d a l e n  1 9 4 8  (SA .) .
*— tom entosa, (art fra  S0. E uropa og V. Asien), forv. v. H am m ershus 1860 

og 1888 (JB.) og (B. T. H o f f );  også iagttaget forv. i det ©vrige land.
*Am elanchier spicata, forv. v. Gudhjem  1946 (L. I n g e r s l e v ) og v. Svaneke 

F y r 1964 (Id.).

Rosaceae:
AlchemiUa (rev ideret):
A. acutiloba, Spidslappet Lwvefod, t. alm. i nord.
—  filicaulis, Trådstaenglet L., t. sj., kendt med 5 herbarieekspl. fra ©en: V. og 

o. f. Ols Kirke 1919, Tejn 1919 (alle A. L a n g e ), Jons Kapel 1924 (L.) og 
Louisenlund i V esterm arie 1959 (K. L a r s e n ).
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-  glabra, Glat L., alm. *f. miripila, Faevogten v. Könne 1859 (K. T. H o f f ) .  
glaucescens, F löjlshåret L., alm.

—  gracilis [A. micans),  Glanshåret L., t. alm. i nord.
— monticola  (.4. pastoralis), Grå L., t . alm. i Almindingen og i nord. Der kan 

naeppe vsere tvivl om, at den er spontan på Bornholm.
subcrenata, Bolgebladet L., sj. og kun kendt med 3 herbariebeviser: Gud- 
hjem 1931 (A. L a n g e ),  Svaneke 1943 (L.) og v. f. 0 s te rm arie  19? 
(L. I n g e r s l e v ).
vestita, m å stryges fra den bornbolmske flora, da den ikke er kendt med 
noget herbariebevis.

—  xanthochlora,  Gulgrön L., byppig i Almindingen og i nord.
Aphanes microcarpa,  Svaneke 1953 (L.), s. f. Melsted og s. f. Nekso 19G4 

(H. & P.).
Fragaria ananassa [F. grandiflora), Christianse 1963 (P.).
— viridis, Kongens Have på  Christianse 1937 (G.).

Potentilla  ( revideret):
P. anglicaX erecta  (X P. suberecta) , Kanegård i Knudsker 1861 (JB.).
— arenaria, der regnes nu med folg. sikre fund: L indholm sbakkerne i Ro 

1850 ( T u .  S c h i o t z ) og 1878 (JB.), Rispebjerg 1867 (NB.), Gudhjem 1887 
(H. K l e r s k o u ), skraenter v. Kobbeåen i 0ste rlarsker  1869 (NB.), F renne- 
m ark v. Svaneke 1938 (SA.) og 1943 (W.), skraenter n. f. Bobbeåens udlob 
1887 (J. L a n g e ) og 1920 (W.).
subarenaria (P. arenariaXtabernaem ontani) , se L. 1956.

— subargentea (P. arcnariaX impolita) . Botanisk Museum har  24 ark  af 
denne plante indsamlet i årene 1854— 1948 på Hamm ershusklippens syd- 
skraenter, Ham m ersbolm  og fra  sydsiden af H am m erknuden  (P. 1964), 
H am m ershus og H am m erknuden  1955 (L.).
collina ssp. leucopolitana, går ind i stedet f. P. collina ssp. w iemanniana  
(L. 1956), der ikke er kendt fra Bornholm (P. 1964).
argentea coll., tetraploid type morfologisk set svarende til de af A. M ünt-  
z in g  fra  Blekinge dyrkede tetraploider: Klinten s. f. Aakirkeby 1960 (P.), 
I lam m ershus  (Aarbus-berb.). 

ssp. argentea, diploid, t. aim. 
ssp. demissa, diploid, t. aim. 

impolita  ssp. impolita,  pentaploid, bexaploid, alni. Flere konstante typer 
ken des.
— ssp. decora, i herb, kendt fra Hasle, Hammershus, Ro, Gudhjem, s. f. 
Melsted, Saltuna, F rennegård  v. Svaneke, Nekso, Soldatergården og Chris- 
tianso.
canescens, fundet på Christians© 1860 og 1876 (JB. og NB.), fandtes der 
endnu i 1961 (P.).

Rosa  ( revideret):
R. canina  ssp. canina, alm., Christians© (P.).
— — ssp. dum etorum ,  t. aim.
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—  clumalis ssp. coriifolia, aim., Christianso (P.).
 ssp. clumalis (R. glauca  hos L. 1956), alm., Christianso (P.).

*— —- ssp. subcanina, ialt 7 fund, også Christianso 1963 (P.).
* subcollina, ialt 4 fund.
-—- elliptica  ssp. inodora, er med herbariebevis kun  kendt f ra  Ypnasted 1868 

(P. N ielsen ). NB. angiver ca. 8 fund og J. L ange 1888 3 fund.
—  m ajalis (R. pendulina  hos L. 1956 er ikke synonym  f. R. m ajalis). S igna­

turen hos H u l té n  1950 angiver, at han anser den for at vaere spontan  på 
Bornholm . M uligheden for, at den er oprindelig  på m oselokaliteter p å  oen, 
er stor, og nye fund h ar derfor interesse. De af L. angivne fund fra  Ham- 
m erslius og Onsbaek findes ikke på Bot. Museum. Ved Norske Dam blev 
den forgaeves eftersogt i 1964.

— obtusifolia, t. alm.: Ypnasted, Ro, Snogebaek, Teglkås, H elvedesbakker, 
Randkleve, Gudhjem , alle Bot. Museum, endv. Almindingen, Kroggårds- 
lokken, n. f. Nekso og Christianso (P.). H e r r i n g  angiver den som alm. i 
sin bog »Danske roser» 1934.

-—- rugosa, ud over angivelser hos L. 1956 folgende nye fund: S tranden v. 
Kobbeå s udlob (SA.), H äm m eren, Ypnasted, s. f. Svaneke, Sose Odde, 
v. f. A rnager og Christianso, alle 1962— 63 (P.), S lusegaard 1964 (H. & P .).

—  rubiginosa, hh.
— rubrifolia, forv. v. H am m ersoen og v. Onsbsekkens udlob 1916.

*—  tom entosa  ssp. shercirdi, alm., Christianso; ssp. tom entosa  ap. H erring  er 
ikke kendt fra  Bornholm .

—  villosa ssp. villosa (R. pom ifera ) , forv. fra  dyrkning, Christianso 1962 (P.).
■—- — ssp. mollis, t. alm., Christianso.

*— virginiana (R. lucida), forv. v. H am m ershus 1876 (NB.) og 1890 (O. Ge- 
l e r t ) .

*Rubus idaeus var. m aritim us, kysten mell. Tejn og Allinge 1885 (O. G e l e r t ) .  
Ilid til eneste kendte fund  af denne plante i D anm ark.

— laciniatus, forv. i Blemm elyng 1962 (L.).
*— parviflorus, Molledalen v. H am m ershus 1960 (M.).

Sanguisorba m inor ssp. m inor (Poterium  sanguisorba  ssp. dietgocarpum  hos 
L. 1956), samtlige fund på Bornholm  synes at tilhore f. virescens Nordb., 
der muligvis repraesenterer den indigene race i D anm ark.

 ssp. muricata, v. Allinge vandvaerk 1938 (M.).
*Spiraea alba, H am m ershus, pl. (JB), H avbakker v. Ronne 1860 (JB.), forv. 

i N ordskoven v. Ronne 1935 (S. D a l - P e d e r s e n ) og 1963 (K. L i n d ) sam t 
naturalisere t over et sto rt areal i k litterne v. Som m erodde v. f. Dueodde 
1964 (H.).

—  salicifolia, en k loft i k litterne mod havet i Sandflugten n. f. Ronne 1859 (J.B ). 

Am ygdalaceae:
*Prunus m ahaleb, forv. på H am m ershusklippen 1960 (M.).
*—- serotinus, forv. v. H am m ershus 1959 (K. D a m s h o l t ) og v. Snogebaek 

1964 (H.).

Papilionaceae:
*Cicer arietinum , gade i Gudhjem  1912 (H. M d l l e r ) ,  indsl.
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*Cytisus nigricans, forv. i k ra t på k lipperne v. Gudhjem  1931 (M. L a n g e ) .  
*Genista tinctoria  ssp. elatior, forv. i Gallokken v. Ronne 1926 (M. W e i t z e ) .  
* Lathyrus sativus,  k lipper v. villa Fredebo s. f. Aarsdale 1936 (O. H a m m e r  

P e d e r s e n ) ,  indsl.
Lotus tenuis,  u tvivlsom t spontan  v. landeveje, skovveje og på graespladser i 

A lm indingen, f.eks. v. Aarem yre, fl. st. i Fuglesangsrenden, Segen (1948), 
desuden Brndesengen i Vesterm arie (1938), V allensgaards Mose og fl. st. 
i 01enes ostl. del, repraesenterende den hos os saedvanlige strandfo rm  og 
ikke ku ltu rfo rm en  (SA.).

Medicago falcata,  mell. Risebaek og Laeså (Bot. F or. eksk. 1957).
Medicago fa lca taX  sativa, fra  H am m erhavnen over Sandvig hen m od Allinge 

(SA.).
Vicia angustifolia  var. bobartii, Stam pen, Arnager, Ham m ershusskraenterne, 

H äm m eren, Olsker, s. f. Allinge, Balka og omegn, Dueodde, F rennem ark ,
vistnok oens alm indeligste Vicia (SA.) —  dens f. lutescens  Sv. And., der
hidtil kun  h a r  vaeret kendt fra  Stam pen, er også noteret på Christianso
1960 (P.).

*—  lathyroides  var. cirrhata, Boderne (Bot. For. eksk. 1957).
— pseudocracca  ssp. varia (V. villosa ssp. dasycarpa, V. dasycarpa), sandm ark  

v. S tam pen (SA.).

Oenotheraceae:
Circaea intermedia,  i den udtorrede 01eaa v. Slusegaard 1964 (H. & P.). 
Epilobium adnatum  (E . tetragonum),  grusgrave v. Listed og s. f. Svaneke 

1962 og 1964 (P.); Christianso 1964 (H. & P.), Ronne Havn, Balka Strand, 
Snogebaek, F rennegaard , Storedal v. Sandkaas, Segen i A lmindingen (SA.).

— hirsutum,  Christianso 1937 (G.).
*— lamyi, Ormebaekken v. Ronne 1860 (JB.), endv. angivet mell. Ham m ers-

hus og Allinge af W i n k e l m a n n  (Deut. Bot. M onatschr. 17: 36, 1899).
—  m ontanum ,  Christianso 1964 (P.).
— obscurum,  Ronne, 01ene, Egeby, Ekkodalen, Fuglesangsrenden, Lilleborg, 

Aarem yr, Langem ose o. f. Kohullet, Christianshoj, Jom frub jerget (SA.).
—- palustreX  parviflorum,  grusgrav v. Snogebaek 1964 (IL).

*—  parv iflorum  var. brevifolium,  en karak teristisk  var., som traeffes på fug- 
tig sandbund, isaer i grusgrave; grusgrav v. Snogebaek 1964 (H.), Bols- 
havn  1959 (K . L a r s e n ) .

Iialoragidaceae:
M yriophy llum  alt er niflor um, Christianso 1963 (H. R iis).
— verticillatum,  vandhul v. H äm m eren 1859 (JB.).

Cornaceae:
Cornus suecica, arten  er kun  fundet en gang på Bornholm , nem lig af J. W. 

H o r n e m a n n  i 1817. F undet h a r  hidtil ikke vaeret repraesenteret ved noget 
kendt herbarieeksph , m en et sådant befandt sig i B a a g g e ’s herb., dog 
uden naermere findestedsangivelse.

Umbellifercie:
Aegopodium podagraria, Christianso 1961 (P.).
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Arclmngelica litoralis, n. f. Bolshavn, n. f. Aarsdale, Aarsdale, Hundsemyre 
(SA.), Bade Strand, n. f. Haste 1960 (L.) og 1964 (II. & P.), vel identisk 
m. findestedet v. Helligpeder (Bot. For. eksk. 1957), sidstiuevnte reprae- 
senterer forste fund på vestkysten.

B upleurum  tenuissimum, Allinge 1960 (L.), 1 stort ekspl. på opfyldt areal v.
Nek so Sydhavn 1964 (H.).

Cicuta virosa, i groft i gammel grusgrav v. Snogebaek 1964 (H.).
Eryngium  maritimum,  Boderne 1963 (M).
Falcaria vulgaris, n. f. Pedersker St., Kaunpemollen i Poulsker (SA.). 
Heracleum mantegazzianum,  forv. v. Prsestedammen på  Christianso allerede 

1937 (G.), Nekso (SA.), s. f. Bolshavn, Nyker, Sorthat 1964 (H. & P.).
*— speciosum (H. pubescens) , forv. på Christianso 1964 (H. & P.).
—  sphondylium  ssp. sphondylium,  s. f. Hasle, s. f. Blanchs Hotel, Bodilsker, 

Christianshoj, Aaremyr (SA.). —  *var. elegans, Heiligdommen i Ro 1860 
(JB.), Ro 1919 (J. L a s s e n ),  Ham m erhavnen  1958 (H.).

Levisticum officinale,  f or v .  v.  Allinge 1860 ( H j o r t i i ).
Myrrhis odorata, Allinge, Tejn, Bolshavn (SA.).
Petroselinum crispum, Rönne Sydhavn, Gudhjem (SA.), blomstrende indi­

vider forv. i maengde på Frederikso 1964 (P.).
Scandix pecten-veneris,  F rennem ark  (SA.).
Selinum carvifolia, skov sv. f. Ny Kirke 1859 (JB.), o. f. Loftgaardsskoven 

i Vestermarie 1916 (H. M ö l l e r ).

Pyrolaceae:
Pyrola media, Gamleborg-området og o. f. Jomfruhjerget i Almindingen (SA.).

Ericaceae:
Calluna vulgaris, Christianso 1962 (P.).
Erica tetralix, F rydenlund  v. Rönne 1859 (JB.); m. sj., L h ar  kun 2 fund fra 

1900-tallet, er ikke set siden 1940 og m å  formodentlig anses som forsvundet 
fra oen.

Empetraceae:
E m petrum  nigrum, Allinge og s. f. Gudhjem (SA.).

V acciniaceae:
Vaccinium uliginosum, 1 ekspl. fra Almindingen 1863 (JB.).

Pr imulae e ae:
Centunculus minimus,  Hamm ershus 1860 (JB.).
Primula farinosa, 57 ekspl. talt v. Sdr. Aasedam 1962 (0.), pletvis talrig v. 

klippekysten mell. Nekso og Aarsdale 1964 (J. H ö r b e r g ).

Plumbaginaceae :
Armeria maritima, grusgrav v. Baggaard i Nyker 1959, forste fund i ind- 

landet i vor tid (L.), sml. NB. 1883.

Convolvulaceae:
Calystegia pulchra (Convolvulus silvestris) , forv. på klipper v. Gudh jem 1953 

(K. L a r s e n ),  Snogebsek 1962 (P. ) ,  Ypnasted 1963 (L. ) ,  ruderat v. Rönne 
Sydhavn, Svaneke Havn og Bade Strand 1964 (H. & P.).
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*—  sepium  ssp. bciltica (Convolvulus sepium  var. americana), strandvold v. 
Store Fos i Ro 1918 (C. H. O s t e n f e l d ) .

— sepium  ssp. sepium, Erteholmene 1937 (G.).

Ciiscutaceae:
*Cuscuta australis, indslaebt i gartneri i Gudhjem snyltende på Asters 1957 (L.).
—  ep i thym um  ssp. epi thym um ,  Madsegrav o. f. Arnager 1958 (L.).

Solanaceae:
*Datura s tramonium  f. tatula, 1 ekspl. på m ark  v. Staalesgaard i Nyker 1959 

(L.).
Hyoscyam us niger, Klippelokken 1962 (P.), o. f. Ilasle 1964 (H. & P.). 
Physalis alkekengi,  forv. v. Ormebaekkens udlob so. f. Ronne 1964 (H. & P.).

* Solanum dulcamara  var. marinum,  Nekso Havn, Balka Strand, Allinge (SA.),
Dueodde 1961 og Ypnasted 1963 (P.).

*— —  — — f. aurantiibaccatum, s tranden s. f. Allinge 1939 (H. N i la u s  J e n ­
sen).

- nigrum  var. chlorocarpum,  Fynegaard, m ark  v. f. Ormebaek, Boderne 
(SA.).

*— nitidibaccatum,  Ronne Sydhavn 1946 (L.), hos L. 1956 henfort til S. lu­
teum.

Scrophulariaceae:
Cymbalaria muralis (Linaria cymbalaria) , forv. i have på Christianso 1937 

(G.), v. Ferske So v. Nekso 1964 (H.), v. havnekajerne i Allinge, Svaneke 
og på Christianso 1964 (II. & P.), endv. forv. på k irkegaardsm ur i 
Aakirkeby 1964 (J. H o r b e r g ) .

Digitalis purpurea,  Bolshavn (SA.).

Euphrasia  (revideret):
E. curta, t. alm.

*— cur taX  vernalis ssp. brevi folia ( XE.  murbeckii),  Almindingen 1890 (O. 
G e l e r t ) ,  Ham m ershus 1901 (E. W arm ing) .

- micrantlia, t. alm.
*— m icran thaX  stricta ( XE.  gratiosa), Ronne 1866 (J. H enh iksen) ,  s. f. 

Nekso 1964 (II. & P.).
rostkoviana  ssp. montana, Kjollergaard i Bodilsker 1867 (NR.), Lilleborg 
1890 (O. G e l e r t ) ,  ny f. Danmark. Begge i Bot. Mus. herb.

-  stricta ssp. stricta, hist og her.
—  vernalis ssp. brevipila, alm.

-  ssp. vernalis (E. tennis), Hundsem yre 1901 (O. P a u ls e n ) .
* Linaria maroccana,  Sandvig 1937 (K. Gram s. n. L. versicolor).
*— repens, k lipper v. Gudhjem 1946 (L. I n g e r s le v ) .

M elam pyrum  cristatum, Kirkebogaarddalen i Olsker 1959 (L.).
Misopates orontium  (Antirrhinum  o.), haver på Christianso 1937 (G.), Ronne 

1962 (P.).
*Odontites verna  ssp. rothmaleri,  Malkvaern 1964 (II. & P.).

Rhinanthus minor  coli, findes hist og her, underarterne *ssp. elatior og *ssp. 
minor  er kendt.



2 0 2 ALFRED HANSEN, ARNE LARSEN OG ANFRED PEDERSEN

—  serotinus  coll., angivet som alm. på Bornholm , kun  *ssp. vernalis og 
*ssp. apterus  er kendt ved herbariebeviser.

Veronica aquatica  (V. comosa, V. catenata),  01ene 1961 (M.).
—  persica, h aveukrud t på Christianso 1937 (G.).
—  polita, m arker v. Jons Kapel og v. Randkleve (P.).
—  scutellata, dam m en bag fy re t på Christianso 1937 (G.).

*—  spicata var. latifolia, Jons Kapel, H am m ershusklippen, Langem yre i Åker 
(NB.), Vang 1901 (O. M d l l e r ),  Kleven i K lem ensker 1861 (R. T. H o f f ) 
o g  1918 (E. H a n s e n ).

—- tripliylla, M adsegrav 1958 og Aarsdale 1958 (P.).
Verbascum speciosum, Listed 1964 (H. & P), Bolshavn 1964 (L.).

Lentibulariaceae:
Utricularia minor,  01ene 1959 (L.).

Plant aginaceae:
* Plantago lance olata-f orm  fra  H am m ershusklippen 1960, 1962 (P.), lav, stserkt

håret, dubia-lignende, men m ere bredbladet og kortakse t; sserlig race fra  
H am m ershusklippen?

— major  ssp. intermedia, C hristianso 1937 (G.), alm. i strandengene på Nord- 
kysten (P.).

—  media, indslasbt på grsesphene v. hotel Heiligdom m en (L.), vejkan t v. 
Aasedam m ene i Almindingen (SA.).

Boraginaceae:
L ithosperm um  officinale,  G inesm inde i R utsker 1961 (L.).
Lycopsis arvensis, F rederikso  1937 (G.).

S y m p h y tu m  (revideret):
S. asperum, Ru K ulsukker, k u n  kendt m. herbariebeviser fra  Ronne 1922 

(L.) og Gudhjem  1964 (P.).
—  officinale,  Laege-Kulsukker, kun  kendt m. herbariebeviser fra  H am m er- 

soen 1959 (L.) og v. 01eaa n. f. Pilem olle 1964 (H.).
—  uplandicum (S. peregrinum, S. a sperum Xoffic ina le) ,  Aim. K ulsukker, hist 

og her, f.eks. Ronne H avn 1922 (L.), v. Prsestedam m en på Christianso 
1937 (G.), Bolshavn 1959 (K. L a r s e n ) , Snogebsek, n. f. Nekso, s. f. Bols­
havn, n. f. Listed, R ispebjerg, T rekanten, Ronne, Svaneke, alle st. v. 
vejkanter 1964 (H. & P.).

Labiatae:
Galeopsis bifida, Tyrevig på Christianso 1937 (G.). Sandsynligvis alm. på 

Bornholm .
— tetraliit, Bot. Museum h ar ingen herbarieekspl. af denne art fra  B ornholm , 

hvor den form entlig er sj.
* L am ium  amplexicaule  var. clandestina, P y thuset (SA.).
Mentha gentilis, Ronne H avn og Sydhavn, vejkan t v. Vang, g roftekant ved 

gård i Balka (SA.).
— spicata, Ormebsekkens ud lob  og Helligpeder 1964 (II. & P.).
Salvia pratensis, n. f. A abygård i Nyker 1920 (II. M o l l e r ),  opfort hos L. 

1956 som S. verbenaca, der ikke er fundet i D anm ark.
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verticillata, forv. på bastionen v. praestegården på Christianse 1937 (G.), 
Grisby 1958 (L.).

Stachys arvensis, Blemmelyng 1958, Almindingen 1958 og Skerrebro i Aaker 
1963 (L.).

— palustris, Christianse 1964 (P.).
-  silvatica, oven for Hestehuset på Christianse samt i granplantning v. 

praestegården 1937 (G.).
T h ym u s  pulegioides, angivelserne f ra  Bornholm: Skraenter v. Blanchs Hotel, 

mell. Risebaek og Lilleaa, Arnagerskraenterne og Bodilsker betvivles indtil 
videre, da ingen herbariebeviser föreligger. Ved Risebaek samledes i 1964 
kun Tlx. serpyllum.

Ole aceae:
Ligustrum vulgare, forv. v. Mellevig s. f. Hamm ershus, s. f. Blanchs Hotel, 

Lindesdal på  Hämmeren og v. stien se. f. Gudhjem (SA.).

Rubiaceae:
Galium aparine var. marinum,  Christianse 1964 (P.).
—  mollugo, Splitsgård i Klemensker 1961 (M.).
—  mollugo  var. angustifolium,  Christianse 1923 (L.).
—  m ollugoX verum ,  alm. på Christianse 1937 (G.).

:::— saxatile, brandlinie i lyngbevoksning naer Aasedam i Almindingen 1961 
(L.). Ferste  sikre fund på Bornholm, hvorfra  den tidl. med tvivl h a r  
vaeret angivet (planteliste af L i e b m a n  på  Rot. Museum).

Valerianaceae:
Yalericmella dentata, m arker  v. Dueodde F y r  (SA.).

Compositae:
Ambrosia artemisifolia,  ruderat v. R enne Svdhavn 1964 (H.).
Anaphalis margaritacea,  forv. på Christianse 1865 (JB.) og udplantet i flyve- 

sandet v. Dueodde 1865 (JB.), ikke set i dette årh.
Arctium m in u sX  nemorosum,  v. Hotel H am m erse  (SA.).

*—  n em orosum X tom en tosum ,  s tranden mell. Vang og Finnedalen (Bot. For. 
eksk. 1957).

: Artemisia vulgaris var. coarctata, Bodilsker 1850 ( T h . S c h i ö t z ) ,  Christianse 
1962 strandklipper v. Listed og s. f. Svaneke, Frederiks Stenbrud v. 
Nekse 1964 (II. & P.), sandsynligvis hyppig v. klippekysten, men v. mel- 
lemformer förbundet m. hovedformen.

Aster novi-belgii, forv. v. Renne Sydhavn 1964 (H.).
'C hrysan them um  macrophyllum ,  forv. på  strandskraent v. Salene 1947 (Bot. 

Tids. 48:333, 1949). C. mciximum, der er omtalt som forv. v. kysten 
mell. Risebaek og Laesaa (Bot. For. eksk. 1957), er formentlig identisk m. 
C. macrophyllum.

*— vulgare var. crispum, forv. på F rederikse  1962 (P.).
Centaurea nigra, vejkant v. jernbanen  v. f. Robbedale 1964 (H. & P.). 

*Cirsium arvense  var. lwrridum,  v. vejen mell. Svaneke og Almindingen 1886 
(E .  R o s t r u p ) ,  Svaneke, Belshavn (P.).

*— — var. integrifolium, ruderat v. Renne Sydhavn 1964 (H.).

14 B otaniska N otiser 1965.
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—  oleraceum, sm åskove v. f. K jollergaard i Bodilsker, F ren n em ark  (SA.).
*—  vulgare var. hypoleucum,  skoven v. Salene Bugt 1962 (P.).

Crepis setosa, de bornholm ske fund  af denne a rt om tales hos L. 1956 som 
tvivlsomme. Bot. M useum  h a r  im idlertid  6 sikre indsam linger, alle fra  
»Kloverm ark, Faevogten v. Renne» 1866.

Doronicum pardalianches,  B olshavn 1947 (H. P. K r i s t e n s e n ) .

Echinops sphaerocephalus, Allinge Havn og vejkan t 0 . f. S tam peregård i 
0 ste rm arie  1964 (H. & P.).

*Erigeron acre var. strictus, k lin ter v. R isegård 1964 (H. & P.).
—- canadensis, s. f. Snogebaek 1964 (H. & P.).
Filago minima,  C hristianso 1937 (G.).
Galinsoga ciliata, h av euk rud t i Svaneke 1964 (H. & P.).
—- parviflora, haveuk rud t i Sandvig 1963 (K. L i n d ) ,  ru d era t v. Renne Havn 

1964 (H.).
*Hieracium cymosum ,  skraenter i D ovredal i Bodilsker (Bot. Tids. 5: 48, 1867).
—  pilosella, R antzau’s Bastion på  Christianso 1937 (G.).

*—  umbellatum  var. eurobalticum, Dueodde, Boderne, v. Aasedam  (L. I n g e r -
SLEV).

*—- virgultorum, skovvej riser 01ene 1964 (J. H ö r b e r g ) .  Bot. Museum har et 
herbarieekspl. sam let af NB. i Sm edehaven i Bodilsker, m en arket baerer 
påskriften  »Indplantet».

Hypochoeris glabra, Som arken og Stam pen (SA.), Rönne Sydhavn 1962 (L.) 
og 1964 (H.).

Inula helenium, vejkan t v. Sejersgård i Ibsker 1964 (H. & P.).
Lactuca muralis, den rode lysbundsform  er kendt fra  fl. steder på Bornholm s 

klippekyster, således n. f. G udhjem  Ilavn  1964 (H.).
*—  sativa, rudera t v. Rönne Sydhavn 1964 (II.).
—- serriola, f o r v .  v .  s t r a n d e n  v .  B o d e r n e  1963 (K. D a m s h o l t ) .

Petasites lujbridus. Der kendes nu  4 fund fra  B ornholm : 1. Ved landevejen 
o. f. Listed 1957; bevoksningen her stam m er fra  en naerliggende have, 
hvortil den er kom m et fra  B olsterbjerg P lanteskole i Almindingen (L.). 
2. G roftekant naer Lyngholt i K lem ensker 1960; det vides ikke, hvorfra 
denne bevoksning stam m er, m en antagelig h ar den sam m e oprindelse som 
föregående (L.). 3. K rat mell. Bsekkegård og K odalhuse i Ibsker, tset uden 
for en ejendom , der ligger ved en vej, som fortsaetter ind  i Paradisbak- 
kerne som »Linds Vej», 1963 (L.). 4. Mell. sten i strandengsvegetation s. f. 
Ilelligpeder 1964 (H. & P.). — Sandsynligvis er p lan ten  på Bornholm  i 
alle tilfaelde udkom m et fra  haver i nyere tid (L.).

*Senecio aquaticus ssp. barbareifolius,  Vallensgårds Mose 1962 (J. H ö r b e r g ). 
Indsam let på oen allerede i 1938 u. naermere findestedsangivelse (A. Ve s - 
t e r d a l ) .  Ssp. barbar eifolius  er ostdansk i sin hjem lige udbredelse, og det 
bornholm ske fund kn y tte r förbindelse mell. p lantens forekom st i Nord- 
tyskland-Polen og Skåne.

-— silvaticus, Christianso 1937 (G.).
— viscosus, stenbrud  s. f. Segen Skovfogedhus 1964 (H. & P.).

* Sonchus arvensis ssp. uliginosus, Christianso 1883 (NB.).
—■ asper ssp. inermis, v ejkan t v. Rabekkevaerket 1964 (P.).
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*—  palustris, er ikke om talt hos L. 1956. Den angives fundet i H undsem yre 
1872 (NB., Bot. Tids. 5: 293).

*Taraxacum euryphy llum ,  K rogsgårdslokken (Bot. For. eksk. 1957, M. P. 
C h r i s t i a n s e n  det.).

*—- hybridum ,  Ro P lantage (Bot. For. eksk. 1957, M. P. C h r i s t i a n s e n  det.). 
*—  sublaeticolor, C hristianso 1961 (P.), (M. P. C h r i s t i a n s e n  det.).
*Telekia speciosa, forv. v. le jrp lads, Sletten pr. G udhjem  1953 (K. L a r s e n ) .

Tragopogon pratensis  ssp. minor, mell. N ylars og Åkirkeby, Gallokken, Ugle- 
enge, Bodilsker, mell. Melsted og Ypnasted, eng v. Åremvre (SA.).

T rip leurospermum  m arit im um  (Matricaria m. coll.).
ssp. am biguum  var. boreale, A rktisk S trandkam ille . Varieteten er m uligvis 

kun kendt fra  Kullen i Skåne, N ordbornholm s k lipper (Jons Kapel, 
Vang, k lipperne mell. Vang og H am m ershus, H äm m eren, Ro) sam t fra  
Christianso.

ssp. salinum, Alm. S trandkam ille , har ikke hidtil vaeret kendt fra  Bornholm  
med noget herbariebevis. NB. 1883 angiver den som alm. på sandstrand  
og i k lipperifte r ved havet. SA. angiver den i sine noter fra  Saltuna, Ro, 
Svaneke, B alka S trand  og Snogebaek. Med sikkerhed fundet 1964 v. Rönne 
Havn, Hasle, Listed, Balka S trand og Slusegaard (H. & P.).

Graesholmen

Ialt kendes der nu  118 a rte r fra  Graesholmen, m en kun 6 a rte r er faelles i 
nedenstående lis ter f ra  de 3 foretagne undersogelser: Agrostis stolonifera, 
Carex otrubcie, Elytrigia repens, Holcus lanatus, Leontodon autumnalis  og Poa 
annua.  De fleste faelles a rte r findes i listerne fra  1937 og 1964 (20). Af de 56 
a rte r fra  F r a n c k ’s floraliste er de 16 (maerket *) fra  ferskvandspraegede fug- 
tigbundslokaliteter, der naesten ikke findes på oen i dag. Af de 15 arter, der er 
faelles for listerne fra  1902— 03 og 1964, er over halvdelen fra  strand lokali­
teter. I 1902— 03 var oen naeppe i lige så hoj grad som nu praeget af fuglenes 
tilstedevaerelse, m en efter fredningen er isaer siden 1940 antallet af ynglende 
solvm åger steget betydeligt (fra 300 p ar til ca. 2500 par i 1955), og plante- 
vaeksten kan  have aendret sig i förbindelse herm ed. Skal fuglenes indflydelse på 
floraens sam m ensaetning vurderes, bor m an se bort fra  s trandp lan terne (maer­
ket °), hvorfo r 20 a r te r  af de i 1964 fundne 63 a rte r  kan udelades i bedom- 
melsen. N itrofilt begunstigede er nogle få, meget udbredte og k raftig t vok- 
sendc graesser som Avena elatior, Calamagrostis epigeios, Baldingerci arundi­
nacea, H ordeum  m urinum , Holcus lanatus og Dactylis glomerata. Bortset fra  
de to sidstnaevnte er disse graesser indvandret til oen efter 1903, og Holcus 
lanatus, der i dag er ret dom inerende, spillede naeppe dengang nogen storre 
rolle i vegetationen. N yindvandret er også den k la rt nitrofile Tripleurosper­
m u m  m arit im um  ssp. am biguum  var. boreale. Iovrig t skal folgende p lan ter 
hörende til det n itro file  elem ent naevnes, alie kendt fra  undersogelserne i 1937 
eller 1964: Er odium  cicutarium, Festuca rubra, Galeopsis bifida, Poa annua,  
Puccinellia distans, R u m ex  crispus, Sedum  acre, Galium aparine, Senecio sil­
vaticus, Stellaria media  og pallida sam t Urtica dioica. En raekke arte r med 
frugter, der h a r  endozoisk spredning, kan taenkes a t vaere kom m et til oen med
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m åg eek sk rem en te r, så ledes S am bucus nigra, Prunus spinosa, Rubus plicatus,  
Rasa obtusifolia  sam t Crataegus m onoggna  og oxyacantha.  I ti lk n y tn in g  h e r til  
kail naevnes in d v a n d r in g e n  a f en  raekke Polygo nu m -a rte r , C h enopodium  album ,  
Fragaria vesca  (1902— 03) sam t Stellaria media  og pallida, m edens fö re k o m ­
sten  a f Juncus-a r te r  og Galium aparine  k a n  h id ro re  fra  ep izo isk  sp red n in g . 
M enneskets faerden sp o re s  m åsk e  ku n  i fö rek o m sten  a f Matricaria matricarioi-  
des.

Artsliste

S. F r a n c k  P . G e l t in g  * •
1902— 03 1937 7or 719b4

Agrostis gigantea ......................................  — +
0— s to lo n i fe ra .............................................  +  +  +
*Alopecurus geniculatus .......................... +  — +
Anthemis a r v e n s i s ....................................  +  — —
Anthoxanthum odoratum  .....................  +  — —
Antliriscus silvestris ................................  — — +  få ekspl.
Artemisia vulgaris ...........................................  — — +

° Aster tri poli um ......................................... +  -—■ +
Athyrium filix-femina ............................  — — +  få ekspl.

°AtripIex deltoidea ....................................  — — +
°— glabriuscula ......................................... — — +
°— litoralis .................................................  — — +

Avena elatior .............................................  — -f +  aim.
Baldingera aru n d in acea .......................... — +  +  aim.

*Briza media ...............................................  +  — —
*Brunella vulgaris ....................................  +  — —

Catamagrostis e p ig e io s ............................  — — +  aim.
*Callitriche sp ................................................  -f —

Capsella bursa-pastoris .......................... -f —
°Carex distans .............................................  +  — —
0— extensa ..........................................................  — +  ■—
— flacca .....................................................  — +

*— nigra ............................................................  +  +  —
0— otrubae ........................................................  +  +  +

Chamenerion angusti folium .................  — —• +
Chenopodium album ..............................  — — +  få ekspl.

*Cicuta virosa ....................................................  +
°Cochlearia danica ....................................  — +  +
0— officinalis .............................................  — +

Crataegus monoggna ..............................  — +  +
— oxyacantha ........................................... — — +

*Cynosurus cristatus .......................................  +
Dactylis glomerata .........................................  +  — +  aim.
Deschampsia ca esp i lo sa ................................. +
— flexuosa ........................................................  +  — —
Dryopteris dilatata ..................................  — — +  få ekspl.

*Eleocharis palustris .......................................  +  +
°Elytrigia repens ................................................ +  +  +

Erodium cicutarium ................................  — — -f få ekspl.
°Festuca arun d inacea ................................  — 4- +
— pratensis ......................................................  +  +
—- rubra .....................................................  — +
Fragaria vesca ..................................................  -f — —
Galeopsis bifida ......................................... — -7 —
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„ „  _  „ A. H a n s e n  &
S. F r a n c k  P. G e l t i n g  P f d f r s e n

1902—03 1937 1964

Galium aparine  .....................
—  boreale  ................................

*—- ulig inosum  .......................
—  veru m  ..................................

°Glaux m a r it im a  .....................
Holcus lanatus  .......................
Horcleum m u r in u m  ............

°Hijdrocotyle  vulgaris  .........
■ Ju n cu s  articulatus  ................
—  bu fon ius  ...........................
—  conglom eratus  ................
— e ffusus  ................................
—■ glaucus  ..............................

3—- gerar dii ..............................
Ju n iperus  c o m m u n is  .........
L e m n a  m in o r  .........................

°L eo n to d o n  au tum nalis  
Lo l iu m  m u l t i f lo ru m  ...........
—  perenne  ..............................
L otus  c o r n i c u l a t u s ................

*—  uliginosus  .........................
Matricaria matricario ides .
Medicago lupulina  ..............

°P hragm ites  c o m m u n is
° Plantago corono pus  ...........
°—  m a jo r  ssp. in term edia  .
°—  m ar it im a  ...........................

Poa a n n u a ................................
—- pratensis  ...........................
—  trivialis  .............................
P o ly g o n u m  he te ro p h y l lu m

*—  hyd ro p ip er  .......................
—  la pa th i fo l ium  ..................
—- n eglec tum  .........................
—  p e r s i c a r ia ............................
Potentil la  argentea  ..............

*—- palustris  ...........................
P runus  spinosa  ....................

°PuccinelIia d i s t a n s ..............
°—- re tro f lexa  .......................

R anuncu lus  acer ................
*—  f la m m u la  .........................
*—- repens  ..............................

Rosa canina  .........................
—  obtusi fo l ia  .......................
R u b u s  plicatus  .....................
R u m e x  a c e t o s a .....................
—  a c e t o s e l l a .........................
—  crispus  ..............................
—  thyrs i f lo rus  .....................

°Sagina m ar it im a  ................
Salix  repens  .........................
S a m b u cu s  n i g r a ..................

°Scirpus m a r i t i m u s ..............
Se d u m  a c r e ............................
Senecio silvaticus  ..............

+
+
+
+
- L

+

+
+

+

+

+

+

+

+

+

+
aim.

+ +

+ +
+  —

+  få  ekspl.

+  få  ekspl. 
få  ekspl.

+

+  få  ekspl. 
+  få  ekspl. 
+  få  ekspl.

+

+  alm.
+
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S. F r a n c k  P. G e l t i n g  J
1902—03 1937 1964

Spergularia rubra .................................... — +  -f-
0— salina ..................................................... — +  +

Stellaria media  ........................................  — +  +
— pallida ................................................... — +  —

°Tri folium fragiferum  .............................  +  —■ —
*— re pens ................................................... +  — —
°Triglochin marit imum  ............................ — -— +

Tripleurospermum maritimum
ssp. ambiguum  var. b o r e a le   — — +  aim.

Typha latifolia ........................................  — — +
Urtica dioica ..............................................  — -— -f-
Vicia cracca ..............................................  +  +  —
— tetrasperma  ..........................................  +  •— —

°Zostera marina ........................................  +  — —
Antal arter 56 35 63

Botanikercn F. D iderich sen  (1814— 1887), som  var overskibslaege i den 
danske flåde i 1849 og 1854, besegte Grsesholmen i juni—-juli 1849 og har 
efterladt sig nogle få indsam lede planter, således A th y r iu m  fi l ix - fem in a ,  Poly-  
s t ic h u m  loba tum , L u zu la  cam pestr is  og Aster tr ipo l ium .  Endvidere er P lan­
tago m a jor  ssp. in te rm ed ia  sam let på oen af J. B aagde  allerede i 1860, og  
endelig kendes folgende 2 fund fra oen: R u b u s  g r i f f i th ia n u s  (1931, N. P et e r ­
se n ) og Beta vulgaris  ssp. vulgaris  (1948, B. F red sk ild ).

N y  f lo r i s t i s k  l i t t e r a tu r  o m  B o r n h o lm

(tillseg til Bot. Tids. 52:311—312, 1956)
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rence in Denmark. — Bot. Notiser 1947:353-—360.

— 1957. Jordbund og skramtvegetation ved Bornholm s sydkyst. — Festskr. udg. af 
Bornholm s N aturh. Foren., p. 27—30.
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117: 222—224.
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holm ). — Bot. Tids. 39: 446—462.
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54: 68—69.

I v e r s e n , J o h s ., 1957. Istidsrelikter i Bornholm s flora. — Festskr. udg. af Bornholm s 
N aturh. Foren., p. 35—37.
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Bemerkungen zur Gliederung der Gattung 
Trisetum Pers.

V on J. Ch r t e k

Lehrstuhl für Botanik der naturw issenschaftlichen Fakultät 
der Karls-Universität, Praha

Die Gattung Trisetum  Pers. umfasst, in dieser Auffassung, n u r  aus­
dauernde Arten, am öftesten solche mit grossen Ährchen, gewöhnlich 
mit ± lockeren Ährchenrispen und ausdrucksvoll behaarten  Ährchen- 
spindeln. Die einjährigen Arten mit kleinen Ährchen, mit oft auffallend 
zusammengezogenen Ährchenrispen und oft nu r  zerstreut behaarten  
oder stacheligen Ährchenspindeln werden in die Gattung Trisetaria 
Forsk. eingereiht. Der Unterschied zwischen beiden Gattungen liegt 
auch in ihrer Verbreitung. Das Vorkommen der Arten der Gattung 
Trisetaria ist vor allem an  das Mediterrangebiet gebunden und nur 
wenige Arten wachsen ausserhalb dieses Gebietes. Die Arten der Gattung 
Trisetum  sind, ausser dem Mediterrangebiet, auch in der gemässigten 
und kalten Zone der nördlichen Halbkugel häufig verbreitet, u.zw. 
sowohl in der Alten als auch in der Neuen Welt. Nur einige Arten 
reichen bis auf die südliche Halbkugel, inbesondere in montane Gebiete. 
Bei den, hauptsächlich in montanen bis hochm ontanen Lagen* vor­
kommenden Arten der Gattung Trisetum , ist ausserdem noch eine grosse 
Tendenz zu einem Endem ism us vorhanden. So z.B. Trisetum glaciale 
Boiss., T. antoni-josephii F. Q. et Mun. Med. (Sierra Nevada); T. gracile 
(Mor.) Pari. (Sardinien); T. burnoufii Req. (Korsika); T. baregense Laf. 
et Miég. (Pyrenäen); T. fuscum  (Kit.) R. et S., T. macrotrichum  Hackel 
(K arpaten); T. alpestre (Host) Pal.-Beauv. (Mitteleuropa); T. velutinum  
Boiss., T. hispidum  Lge. (Spanien) usw.

Das wichtigste Unterscheidungsmerkmal zwischen den Gattungen Tri- 
setum  und Trisetaria ist schliesslich das Dauern der Pflanzen. Dieses 
Merkmal hat  im gegebenen Falle einen hohen taxonomischen Wert. 
Die übrigen angeführten Merkmale und einige weitere kann  man nur
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für die Charakteristik der Gattung benützen. Trotzdem weist aber der 
Komplex dieser Merkmale eine ganz abweichende Entwicklungstendenz 
innerhalb beider Gattungen auf.

In der botanischen Literatur, auch in der derzeitigen, werden die 
beiden angeführten  Gattungen, trotz ihrer ganz abweichenden E n t­
wicklungstendenz oft in eine umfangreiche Gattung zusammengefasst 
und zwar entweder unter der Bezeichnung Trise tum  Pers. oder Trise- 
tciria Forsk. (cf. z.B. P a u n e r o  1950; M a i r e  1953). Als selbständige 
Gattungen werden sie in der neueren botanischen L iteratur z.B. von 
H o l u b  (1958) gewertet, der eine Übersicht der Entwicklungsbeziehungen 
zwischen den einzelnen Gattungen der Tribus Aveneae  anführt.  Die 
Art Trisetum m yria n th u m  (Bert.) Pari, ist in die selbständige Gattung 
Parvotrisetiim  Chrtek abgetrennt.

In dieser Arbeit untersuchte ich vor allem die europäischen Arten 
der Gattung Trisetum,  von denen ich mangels Materials nur die griech­
ische Art T. laconicum  Boiss. et Orph. und die serbische Art T. rufescens 
(Pane.) Adam, nicht werten konnte; die letztere ha t aber vom taxonomi- 
schen Gesichtspunkt au f  Grund der L iteratur bisher einen unklaren  Wert j

Die am erikanischen und  auch die asiatischen Arten habe ich nur 
orientierungshalber studiert. Im ganzen kann  m an  sagen, dass m an 
die meisten morphologischen Typen u.zw. im Bau der Blätter, der E p i­
dermis der Blattspreiten, der Endodermiszellen des Wurzelquerschnittes 
u.ä. bei den europäischen Arten findet. Die asiatischen und am er ik a­
nischen Arten sind viel einheitlicher und zeigen keine so reiche Skala 
der morphologischen Typen.

Im weiteren führe ich eine kurze Übersicht der Einteilung der Gat­
tung Trisetum  in niedrigere taxonomische Einheiten an. Die Gattung 
Trisetum  (enger aufgefasst) wurde von A s c h e r s o n  & G r a e b n e r  (1899) 
in zwei selbständige Sektionen geteilt: E u-Trise tum  Asch, et Gr. mit 
T. flavescens-Komplex und Trisetaera Asch, et Gr. mit T. spicatum  (L.) 
Rieht. H e r m a n n  (1956) vertritt eine sehr breite Auffassung der Gattung 
Trisetum  (er bezieht auch die Gattung Ventenata  ein). E r  teilt die 
Gattung in vier Untergattungen (wahrscheinlich, die taxonomische 
Kategorie ist hier nicht k lar bezeichnet) und zw ar Ventenata  (mit der 
Art Ventenata dubia), Rostraria (einjährige Arten, die zur Gattung 
Trisetaria gehören), Argentaria (mit den Arten T. distichophy llum  und 
T argenteum ) und Trisetum  (mit ausdauernden Arten). Beachtenswert 
an dieser Teilung ist die Abtrennung der Arten T. disticho phy llum  und 
T. argenteum  von den übrigen Arten der Gattung Trisetum.  Die Ab­
trennung führte  der Autor hauptsächlich auf Grund der Gestaltung
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der B lattspreiten durch. Bei der Gruppe Argentaria  sind die B lätter 
nach H e r m a n n  „gefalzt“, bei Trisetum  „gerollt“ . C h r t e k  & J i r a s e k  

(1963) teilten die hochm ontanen m editerranen Arten T. gracile, T. gla­
ciale und T. antoni-josephii,  in  die selbständige Sektion Gracilia C hrtek 
et Jirasek  ein.

W ertung der Variabilität e in iger  M erkm ale des äusseren  
und inneren Baues der Pflanzen

E in  gründlicheres Studium  zeigt aber, dass einige der angeführten  
Gruppen sehr heterogen sind und ih r Um fang eine Revision erfordert. 
Bei der W ertung der verw andtschaftlichen Beziehungen ging ich vor 
allem  von den folgenden M erkm alen aus: G estaltung der B lattspreiten 
der Innovationsblätter, Verteilung des Sklerenchym gewebes der B latt­
spreiten (am Q uerschnitt), Bau der Epiderm iszellen auf der abaxialen 
Blattspreitenseite, Bau der Endoderm iszellen am  W urzelquerschnitt, Be­
haarung  der Vorspelzenkiele, Länge des B latthäutchens, Stellung der 
B lätter an H alm en und sterilen Trieben, B ehaarung der Ä hrchenspindel 
und C harakter der Ä hrchenrispe. Diesen M erkm alen w urden  in einigen 
Fällen weitere zugefügt, die sich fü r eine nähere K lärung der verw andt­
schaftlichen Beziehungen bestim m ter A rtengruppen eignen. Auch die 
V erbreitung der einzelnen Arten wurde in B etracht gezogen.

1. G estaltung der B lattspreiten der Innovationsblätter. Ein sehr wichtiges 
M erkm al ist die V ernation der Innovationsb lätter in der Knospe. In n e r­
halb der G attung kan n  m an zwei Typen unterscheiden: B lattspreite 
geschlossen, d.h. zusam m engerollte Knospenanlage (vernatio convoluta) 
und B lattspreite zusam m engefaltet, d.h. zusam m engelegte K nospenan­
lage (vernatio conduplicata). Der erste Typ ist der häufigste (Abb. 1), 
sehr typisch z. B. hei den Arten T. flavescens, T. alpestre, T. sibiricum, 
T . macrotrichum, T. rigidum, T. fuscum, T . spicatum, T . baregense usw. 
Den zweiten Typ findet m an z.B. bei den Arten T. glaciale, T. disticho- 
phyllum , T. argenteum, T . gracile (Abb. 2). Bei T . gracile bildet die 
Gestaltung der B lattspreiten m anchm al einen gewissen Übergang 
zwischen den beiden angeführten  Typen (Abb. 2, Fig. 4). Das M erkmal 
der Gestaltung der B lattspreite kann  m an aber zur U nterscheidung 
einiger A rtengruppen sehr gut verwenden; es sind dies hauptsächlich  
die bereits angeführten  Arten m it geschlossener B lattspreite. Auf Grund 
dieses M erkmales teilte z. B. H e r m a n n  (1956) die Arten T. disticho- 
phgllum  und T. argenteum  in eine selbständige Gruppe ein.
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Abb. 1. Schematische V eranschaulichung der Gestaltung der B lattspreiten der Innova­
tionsblätter: 1. Trisetum macrotrichum, 2. T. fuscum, 3. T. hispidum, 4. T. rigidum, 

5. T. spicatum, 6. T. agrostideum.
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Abb. 2. Schem atische Veranschaulichung der Gestaltung der Blattspreiten der Innova­
tionsblätter: 1. Trisetum glaciale, 2. T. distichophijllum,  3. T . argenteum, 4-5. T. gracile.

2. V erte ilu n g  des S k leren ch y m g ew eb es der B lattspreiten  der In novations­
b lä tter  (am Q uerschnitt). Bei den europäischen Arten kann  m an drei 
Typen unterscheiden.

a) Das Sklerenchym  ist au f den Kielteil und B lattränder beschränkt 
(Abb. 3, Fig. 8). Auf der abaxialen  B lattspreitenseite reicht das Skleren­
chym  bis an  die Scheide des Gefässbündels, auf der adaxialen B latt­
spreite findet m an gegenüber diesem zentralen Gefässbiindel öfters einen 
schm alen Streifen m it langgezogenen Zellen, mit etwas verdickten 
W änden. Das Sklerenchym  an  den B latträndern  ist m ächtig entwickelt.

Diesen Typ findet m an  n u r bei den Arten T. glaciale und T. antoni- 
josephii.

b) Das Sklerenchym  bildet gegenüber den Gefässbündeln kleine 
Inselchen u.zw. sowohl au f der ahaxialen als auch auf der adaxialen 
Blattspreitenseite, re ich t aber n icht bis zu den Scheiden der Gefäss­
biindel (es reicht n u r ausnahm sw eise an die Scheiden der Gefässbiindel). 
Das Sklerenchym gew ebe gegenüber den Gefässbündeln fehlt aber oft, 
insbesondere bei den Bündeln einer höheren O rdnung, oder es ist nu r 
au f einige Zellen beschränk t. Schliesslich ist das Sklerenchym gewebe 
auch an  den B latträndern  (Abb. 3, Fig. 5— 7).

Diesen Typ findet m an z.B. bei T. gracile und T. spicatum. Diese 
Arten haben zw ar den ähnlichen  Typ der Verteilung des Sklerenchym ­
gewebes, zw ischen ihnen  bestehen aber auf Grund anderer M erkmale

Abb. 3. Schem atische Veranschaulichung der Verteilung des Sklerenchym gewebes am  
Blattspreitenquerschnitt: 1. Trisetnm fuscum , 2. T. distichophijllum,  3. T. rigidum,  
4. T. velutinum,  5-6. T. sp icatum,  7. T. gracile, 8. T. glaciale, 9-10. T. agrostideum.
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keine rechten verw andschaftlichen Beziehungen. Bei der Art T. spicatum  
ist die V ariabilität der M ächtigkeit des Sklerenchym gew ebes besonders 
gross. In einigen Fällen ist das Sklerenchym  n u r au f einige Zellen über 
den Gefässbündeln un ter der Epiderm is beschränk t, oder es fehlt sogar 
bei den Gefässbündeln der höheren O rdnung des Sklerenchym s ganz. 
M anchmal reicht das Sklerenchym  bis an  die Scheide des Gefässbündels.

c) Der letzte meist verbreitete Typ der V erteilung des Sklerenchym ­
gewebes ist der folgende. Das Sklerenchym gew ebe erreicht zum indest 
bei den Gefässbündeln der I. und II. O rdnung die Scheide der Gefäss- 
bündel und zw ar sowohl von der abaxialen als auch  von der adaxialen  
Seite der B lattspreite (Abb. 3, Fig. 1—4, 9— 10). N ur bei den Gefäss­
bündeln höherer O rdnung erreicht das Sklerenchym gew ebe die Scheide 
der Gefässbündel m anchm al n u r von der abaxialen  Seite, oder es ist 
nu r auf die Zellengruppe un ter der E piderm is begrenzt. Vereinzelt kann  
das Sklerenchym  fehlen. Das Sklerenchym gew ebe ist auch an den 
B latträndern.

Diesen Typ der Verteilung des Sklerenchym gew ebes findet m an bei 
den meisten europäischen Arten. Die typischeste A usbildungsform  findet 
m an z.B. bei den Arten T. veliitinnm, T. h ispidum, T. distichoplujllum, 
T. argenteum, T. flavescens, T. fuscum, T. rigidum, T. sibiricum, T. 
alpestre; etwas weniger ausdrucksvoll z.B. bei den Arten T. baregense 
und T. agrostideum. Bei der letztgenannten Art ist das Sklerenchym  
bei den Gefässbündeln der höheren O rdnung m anchm al sehr schw ach 
entwickelt oder es fehlt ganz. Die angegebene V erteilungsform  des 
Sklerenchym s kennzeichnet die um  die Art T. d istichophyllum  und 
weiter um die Arten T. flavescens, T. fuscum , T. rigidum  und T. his­
p idum  konzentrierten  Gruppen. Dieser Ü bersicht k an n  m an entnehm en, 
dass zw ischen dem b) und c) Typ Ü bergangsform en bestehen, besonders 
aber bei T. agrostideum.

3. Bau der Epidermiszellen auf der  abaxialen B la t tsp re i ten se i te  bei F lächen­
ansicht. Bei der überw iegenden M ehrheit der Arten ist der Epiderm istyp 
± gleich. Die Epiderm is setzt sicli aus langen und  kurzen Zellen zu­
sam m en, die un tere inander + unregelm ässig abw echseln. Die langen 
Zellen haben gew öhnlich die Form  langgezogener Sechsecke oder R echt­
ecke. Die W ände sind gerade (Abb. 4, Fig. 1— 7). Die kurzen Zellen 
sind entw eder i: quadratisch  oder schm al rechteckig und  den langen 
Zellen gegenüber quergestellt. Die kurzen Zellen enden am  öftesten in 
einen kleinen Stachel oder in ein H aar. Diesen Typ findet m an z.B. bei 
den A rtengruppen T. flavescens, T. d istichophyllum, T. spicatum, T. 
agrostideum, T. rigidum, T. fuscum ;  doch m anchm al können die kurzen
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Abb. 4. Schematische V eranschaulichung des Baues der Epiderm iszellen auf der 
abaxialen B lattspreitenseite: 1. Trisetum fuscum, 2. T. distichophyllum, 3. T. spicatum, 

4-5. T. glaciale (Haare n ich t eingezeichnet), 6-7. T. gracile, 8. T. velutinum.
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Al)b. 5. Schem atische Veranschaulichung des Baues der Endoderm iszellen am W urzel­
querschnitt: 1-3. Trisetum gracile, 4-5 . T. glaciale, 6-7. T. flavescens,  8-9. T. argen­

teum,  10-12. T. velutinum.

Zellen fehlen oder sie sind n u r vereinzelt vorhanden. Bei wenigen A rten 
besteht zw ar die Epiderm is aus langen und kurzen Zellen (auch aus 
± quadratisch  und schm al rechteckigen), jedoch sind die W ände der 
langen Zellen, am  öftesten aus auffallend langgezogenen Rechtecken, 
gewellt, so z.B. hei zwei nahe verw andten spanischen Arten T. velutinum  
und T. h ispidum  (Abh. 4, Fig. 8).

E inen etwas abw eichenden Bau der Epiderm iszellen findet m an oft 
bei der Art T. glaciale, wo die langen Zellen, im Hinblick zu anderen  
Arten, oft verhältnism ässig kurz und die kurzen Zellen m eistens rin g ­
förm ig und oft auffallend gross sind. M anchm al wechseln kurze und 
lange Zellen regelm ässig ab (Abb. 4, Fig. 5).

4. Bau der Endoderm iszellen am W urzelquerschnitt .  Bei fast allen s tu ­
dierten Arten sind die Zellen am  W urzelquerschnitt in Form  des B uch­
stabens G, bzw. U typisch verdickt, d.h., dass die innere Tangentialseite 
viel m ehr verdickt ist als die äussere, wobei die Radialseiten in der 
R ichtung von der Mitte zum Rande der W urzel sich allm ählich  ver- 
schm älern. D urch das W ort Verdickung in Form  des Buchstabens U 
oder C soll angedeutet werden, dass es sich um  Zellen handelt, die in 
rad ia ler (Form  des Buchstabens U) oder i tangentialer R ichtung (Form 
des Buchstabens C) langgezogen sind (Abb. 5, Fig. 4— 12). Bei einigen 
Arten, insbesondere bei T. velu tinum  und T. hispidum  ist die innere 
Tangentialseite der Endoderm iszellen auffallend verdickt.

Nur bei der Art T. gracile findet m an einen abw eichenden Ver­
dickungstyp u.zw. in Form  des Buchstabens O, d.h., dass die E ndoder­
miszellen rundum  + gleichm ässig verdickt sind (Abb. 5, Fig. 1—3). 
Gewöhnlich sind die W ände an  der inneren Tangentialseite etwas dicker 
als an der äusseren.

Der Typ der Verdickung der Endoderm iszellen ist ein sehr wichtiges
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M erkm al, das seh r  oft bes t im m te  B ez iehungen  zw ischen den einzelnen 
Arten  aufzeigt. Insbesondere  in n e rh a lb  d e r  T ribus  Aveneae  erweist es 
s ich v o rd e rh an d ,  dass m a n  diesem M erkm al einen bedeu tenden  taxono- 
m ischen  W e r t  be im essen  muss.

5. Behaarung der Vorspelzenkiele. Alle s tud ie r ten  Arten, ausser  der  Art 
T. f u s c n m ,  h a b e n  a m  K ielrande k u rze  n a c h  vorne  gerichtete  Z ähnchen , 
m a n c h m a l  s ind sie k a u m  k e n n b a r .  E tw as  ver längerte  Z äh n ch en  findet 
m a n  bei T. alpestre,  wo sie m a n c h m a l  no ch  au ffa l lend  d ich t  sind. N ur 
hei T. f u s c u m  f inde t  m an  a u f  den Kielen ausser  ver längerten  Z äh n ch en  
oft H aare .  D u rch  dieses M erkm al u n te rsche ide t  sich T. f u s c u m  deutlich  
von allen  an d e ren  Arten.

6. Länge des Blatthäutchens. Bei den m eisten  Arten  ist das B la t th ä u t­
chen  kurz ,  ± abgestu tz t ,  oft m it e ine r  Reihe ver längerter  Randzellen  
endigend. Bei de r  Art T. f u s c u m  ist a b e r  das  B la t th äu tch en  au ffa l lend  
verlängert .

7. Behaarung der Ährchenspindel. Die Ä h rch ensp inde ln  s ind im m er  b e ­
haa r t .  Die m eisten  A rten  (T . sp ica tu m,  T.  f lavescens,  T. agros t ideum,  
T. baregense  uzw.) h a b e n  ab e r  k u rze  H aa re ,  so dass sie bei e iner f lü c h ­
tigen B eo b ach tung  des Ä hrchens  n ich t  m e rk l ich  sind. A uffa llend  v e r­
längerte  H a a re  de r  Sp indeln  h a b e n  die Arten  der A rtengruppe  T. rigi­
d u m .  Die H a a re  s ind  schon  be im  e rs ten  Blick gut s ich tbar.  Bei den 
Arten T. d i s t i ch o p h g l lu m  u n d  T. ar g en te u m  liegt die L änge der  H aare  
an  den Sp indeln  in der Mitte zw ischen  der  H aa r län g e  der  beiden A rten ­
g ru p p e  von T. f lavescens  u n d  T. rigiduni .  Die L änge de r  H aa re  au f  
den  Sp indeln  ist ein w ichtiges taxonom isches  M erkm al, welches die ge­
sch lossenen  A rten g ru p p en  von T. r ig id um  un d  T. d i s t ic hophgl lum  gut 
kennze ichnet.

8. Stellung der Blätter an den Halmen und sterilen Trieben. Bei einigen 
Arten, insbesondere  an  den sterilen  T r ieb en  s ind die B lä tter  au ffa l lend  
zw eire ih ig  angeo rdne t ,  sodass F o rm e n  wie „kleine L e i te rn “ entstehen. 
Die seh r  typ isch  ausgebildete  F o rm  dieser  Zweireihigkeit f indet m a n  
bei den  Arten  T. d i s t ic ho phg l lu m  u n d  T. arg enteum;  weiter auch , doch 
nicht so typ isch , in  der  A rten g ru p p e  von T. r ig idum,  teilweise au ch  bei 
T. h i sp id um.  Ä hnlich  wie das vorher ige  M erkm al kennze ichnet  auch  
dieses gewisse A rteng ruppen ,  die a u f  G ru n d  a n d e re r  M erkm ale  sehr 
nahe  v e rw a n d t  sind.

9. Charakter der Ährchenrispe. Bei den m eisten  Arten  ist die Ä h rch en ­
rispe ±  locker, m it deu tlich  gestielten Ärchen. D urch  den C harak te r

15 B o t a n i s k a  N o t i se r  1965.
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der Ährchenrispe unterscheidet sich die Art T . spicatum,  die eine zu ­
sammengezogene Ährchenrispe hat. Eine zusammengezogene Ä hrchen­
rispe findet m an auch bei T. velutinum.

Aus dieser Übersicht kann  m an ersehen, dass m an bei der Aufteilung 
der Gattung Trisetum  viele Merkmale verwenden kann, denen besonders 
innerhalb der Familie Poaceae eine grosse taxonomische Wichtigkeit 
zukommt. Als wichtigstes Merkmal zur Teilung der Gattung Trisetum  
in niedrigere Einheiten erachte ich die Gestaltung der Blattspreiten der 
Innovationsblätter, die Verteilung des Sklerenchymgewebes auf dem 
Blattspreitenquerschnitt und den Bau der Endodermiszellen am  W urzel­
querschnitt. Diese durch einige weitere ergänzten Merkmale bieten die 
Möglichkeit, die Gattung Trisetum  in 4 Gruppen zu teilen.

Die artenreichste und am meisten verbreitetste Gruppe ist durch die 
geschlossene Blattspreite eindeutig gekennzeichnet. Hierher gehören 
die Arten aus dem Bereiche von T. flavescens, T. rigidum, T. fuscum,  
T. spicatum, T. velutinum.  Die weiteren Gruppen sind viel weniger 
artenreich und auch weniger verbreitet. Es ist dies z.B. die Gruppe mit 
den Arten T. distichophyllum  und  T. argenteum, gekennzeichnet durch 
eine zusammengefaltete Blattspreite, mit einem am  Blattspreitenquer­
schnitt auffallend reich entwickeltem Sklerenchym. Die Endodermis­
zellen haben am Querschnitt die Form  des Buchstabens C oder U. Diese 
Gruppe ist auf die Alpen, das Jura-Gebirge und die Gebirge der Balkan­
halbinsel (westlicher Teil) beschränkt. Weiter ist es die Gruppe mit 
den Arten T. glaciale und T. antoni-josephii, die in der Sierra Nevada 
wachsen. Ihre Blattspreiten sind zusammengefaltet, das Sklerenchym 
ist n u r  auf den Kielteil und auf die Blattränder beschränkt. Die Endo­
dermiszellen haben am W urzelquerschnitt die Form  des Buchstabens C 
oder U. Die letzte Gruppe ist durch T. gracile, die einzige endemische 
Art Sardiniens repräsentiert. Die Gestaltung der Blattspreiten ist zu­
sammengefaltet oder zusammengefaltet mit einer Neigung zur geschlos­
senen Blattspreite. Das Sklerenchym am Blattspreitenquerschnitt ist 
unter der Epidermis über den einzelnen Gefässbündeln inselartig ver­
teilt. Die Endodermiszellen haben am W urzelquerschnitt die Form des 
Buchstabens O.

Die angeführten Gruppen betrachte ich wegen einer ganzen Reihe 
von wichtigen Merkmalen als sehr gute Untergattungen, die ich wie 
folgt bezeichne: Trisetum, Distichotrisetum, Glaciotrisetum  und Gracilio- 
trisetum. Die Untergattung Trisetum  kann  m an noch in einige weitere 
Gruppen vom Werte einer Sektion unterteilen. Zur Charakterisierung
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der Sektionen wurden als Hauptm erkm ale vor allem verwendet: die 
Verteilung des Sklerenchymgewebes und die Grösse der Gelenkzellen 
au f  dem Blattspreitenquerschnitt, der Bau der Epidermiszellen auf der 
abaxialen Blattspreitenseite, die Behaarung der Ährchenspindeln, die 
Länge des Blatthäutchens, die Behaarung der Vorspelzenkiele, die Stel­
lung der Blätter an den Halmen und sterilen Trieben und der C harakter 
der Ährchenrispe. Auf Grund dieser Merkmale kann  m an die U nter­
gattung Trisetum  in folgende 5 Sektionen teilen: Trisetum, Trisetaera, 
Rigida, Hispanica und Carpatica.

Die systematische Gliederung der Gattung Trisetum  Pers.

Subgenus Trisetum

Vernatio convoluta; sclerenchyma in parte lam inarum  abaxiali adaxialique 
in trabeculis singulis nervos attingens (nonnumquam ad nervos superiorum 
ord inum  non perveniens), vel sclerenchyma in parte lam inarum  abaxiali adaxia­
lique nervis adversum ad eos non pervenit (aut sclerenchyma praecipue apud 
nervos superiorum  ordinum  deest) et etiam in marginibus lam inarum  ins truc­
tum; m em brana  cellularum endodermidis radicium (sectio transversalis) crassa, 
cellulae form am  litterae U aut C imitantes.

Seclio Trisetum

Panicula + effusa; sclerenchyma in parte lam inarum  abaxiali adaxialique 
in trabeculis singulis nervos attingens, solum apud nervos superiorum ordinum 
ad eos non pervenit; epidermidis cellulae in parte lam inarum  foliorum abaxiali 
longae cum membranis rectis; ligula brevis; cellulae bulliformes perspicuae.

Typus sectionis: Trisetum flavescens  (L.) Pal.-Beauv.

Es ist die am meisten verbreitete Sektion; hierher gehören die Arten 
T. flavescens (L.) Pal.-Beauv., T. alpest re (Host) Pal.-Beauv., T. sibiri- 
cum  Rupr., T. agrostideum  Fr., T. baregense Laf. et Miége. Bemerkens­
wert ist die Art T. agrostideum, die durch den Charakter der Verteilung 
des Sklerenchyms am Blattspreitenquerschnitt m anchm al an die Art 
T. spicatum  erinnert.

Sectio Trisetaera Asch, et Gr.

Panicula + contracta; sclerenchyma in parte lam inarum  abaxiali adaxialique 
in trabeculis singulis nervis adversum (sed apud nervos superiorum ordinum 
deest), sed nervos non attingens (singulariter nervos attingens); epidermidis 
cellulae in parte lam inarum  foliorum abaxiali longae cum membranis rectis; 
ligula brevis; cellulae bulliformes perspicuae.

Typus sectionis: Trisetum spicatum  (L.) Richt.
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H ierher gehört n u r die Art T. spicatum  (L.) Rieht, s.l., die in ih rem  
Areal viele bedeutende Typen bildet, die oft als selbständige Arten ge­
w ertet werden. V erbreitung des Trisetum spicatum-Komplexes  (sec. 
H u l t é n  1959): Gebirge Europas (seine Absenz in den K arpaten u n d  
auf dem B alkan ist beachtensw ert), Asiens, Amerikas und  Australiens 
und im ganzen ark tischen  Teil der nördlichen Halbkugel.

Sectio Rigida sect. nova
Sclerenchym a in parte  lam inarum  abaxiali adaxialique in trabeculis singulis 

nervos attingens (nonnum quam  ad nervos superiorum  ord inum  non perven iens); 
epiderm idis cellulae in parte  lam inarum  foliorum  abaxiali longae cum  m em ­
branis rectis; ligula + brevis; cellulae bulliform es perspicuissim ae; pili spicula- 
rum  rhachillae prolongati; folia innovatiorum  culm orum que ±  distincte disticha.

Typus sectionis: Trisetum rigidum  (M.B.) R. et S.

H ierher gehören die Arten T. rigidum  (M.B.) R. et S.-Komplexes (cf. 
S e r e d i n  1961) und T. macrotrichum  Hackel. In E uropa sind die Arten 
dieser Sektion auf der H albinsel Krim und im K aukasus und weiter in 
den benachbarten  Gebirgen verbreitet, am  w eitesten gegen W esten bis 
in die K arpaten.

Sectio Hispanica  sect. nova
Sclerenchym a in parte  lam inarum  abaxiali adaxialique in trabeculis singulis 

nervos attingens; epiderm idis cellulae in parte  lam inarum  foliorum  abaxiali 
longae cum m em branis undatis; ligula paulo prolongata; cellulae bulliform es 
inconspicuae; folia conspecte h irsuta.

Typus sectionis: Trisetum velutinum  Roiss.

ln  diese Sektion gehören n u r zwei, in Spanien verbreiteten Arten: 
T. velutinum  Boiss. und T. hispidum  Lge.

Sectio Carpatica sect. nova
Sclerenchym a in parte lam inarum  abaxiali adaxialique in trabeculis singulis 

nervos attingens (nonnum quam  ad nervos superiorum  ord inum  non perve­
niens) ; epiderm idis cellulae in parte  lam inarum  abaxiali longae cum m em branis 
rectis; ligula prolongata; cellulae bulliform es perspicuae, in palearum  carinis 
nonnum quam  etiam  denticuli prolongati usque pili.

Typus sectionis: Trisetum fuscum  (Kit.) R. et S.

In  die letztere Sektion gehört nu r die Art T. fuscum  (Ivit.) R. et S., 
die in den K arpaten w ächst.

B eachtensw ert w ird w ahrscheinlich auch die Stellung der Art T. 
burnoufii  Req. aus Korsika sein, die sich von einigen verw andten Arten



GLIEDERUNG DER GATTUNG TRISETUM 223

durch  eine Reihe von Merkmalen unterscheidet; es ist nicht ausgeschlos­
sen, dass sie zu einer selbständigen Sektion gehören wird; sie hat be­
stimmte Beziehungen zur Sektion Hispanica. 

Subgenus Distichotrisetum  subgen. novum 

Syn.: Trisetum Argentaria Hermann, F lora v. Nord.- und Mitteleuropa, 
p. 120.

V ernatio conduplicata; sclerenchym a in parte  lam inarum  abaxiali adaxialique 
in trabeculis singulis nervos attingens et etiam  in m arginibus lam inarum  
instructum ; m em brana cellularum  endoderm idis radicium  (sectio transversalis) 
crassa, cellulae form am  litterae U aut C im itantes; epiderm idis cellulae in parte  
lam inarum  foliorum  abaxiali longae cum m em branis rectis; pili sp icularum  
rhachillae satis p ro longati; folia innovatiorum  culm orum que conspecte disticha.

Typus subgeneris: Trisetum distichophyllum  (Vili.) Pal.-Beauv.

In diese Untergattung gehören nu r  zwei Arten, T. distichophyllum  
(Vill.) Pal.-Beauv. (incl. T. albanicum  Jäv.) und T. argenteum  (Willd.) 
R. et S.; sie sind in den Alpen, im Ju ra  und in den Gebirgen der Balkan­
halbinsel verbreitet. Ih r  Vorkommen in den Pyrenäen und  besonders 
in den K arpaten ist zweifelhaft. 

Subgenus Glaciotrisetum subgen. novum

V ernatio conduplicata; sclerenchym a in carina in parte  lam inarum  abaxiali 
in trabeculo singulo ad nervum  attingens et etiam in m arginibus instructum ; 
m em brana cellu larum  endoderm idis radicium  (sectio transversalis) crassa, cel­
lulae litterae U au t C im itantes; epiderm idis cellulae in parte  lam inarum  folio­
rum  abaxiali longae cum m em branis rectis; folia brevia, rigida.

Typus subgeneris: Trisetum glaciale Boiss.

In diese Untergattung gehören nur in der Sierra Nevada wachsenden 
Arten T. glaciale Boiss. und T. antoni-josepliii F. Q et Mun. Med. 

Subgenus Grciciliotrisetum subgen. novum 
Trisetum  sectio Gracilia Chrtek et Jiräsek, W ebbia 17:574, 1963, p.p.

Vernatio conduplicata usque inconspicue convoluta; sclerenchym a in parte  
lam inarum  abaxiali adaxialique in trabeculis singulis nervis adversum  (nervos 
non attingens) et etiam  in m arginibus lam inarum  instructum ; m em brana 
cellu larum  endoderm idis radicium  (sectio transversalis) crassa, cellulae form am  
litterae O im itan tes; epiderm idis cellulae in parte  lam inarum  foliorum  abaxiali 
longae cum m em branis rectis; folia brevia, rigida.

Typus subgeneris: Trisetum gracile (Mor.) Pari.

In diese Untergattung gehört nur die einzige in Sardinien endemische 
Art, T. gracile (Mor.) Pari.
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Zusammenfassung

Die Gattung Triseti im  w ird auf Grund einiger m orphologischer und anato­
m ischer M erkmale in 4 U ntergattungen geteilt und zwar: Trisetiim, D istichotri-  
setum, Glaciotrisetum  und G raciliotrisetum.  Die U ntergattung Trisetiim  weiter  
in 5 Sektionen und zwar: Trise tum , Trisetaera, Rigida, Hispanica  und Carpatica. 
Die einzelnen Untergattungen und Sektionen sind auch durch ihre Verbreitung  
charakterisiert.
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Släktet M entha i det nordiska floraom rådet

Av N i l s  H y l a n d e r

Da arbetet på min Nordisk kärlväxtflora för mer än 20 år  sedan sattes i 
gång, var avsikten närm ast  att med detta verk ge en modern flora av ungefär 
sam m a typ som 11. upplagan av H a r t m a n s  Handbok fastän omfattande ett 
betydligt större geografiskt område; den tänktes publicerad i ett enda band 
eller möjligen två, som dock skulle u tkom m a med kort  mellanrum. F ö r  att 
så fort som möjligt kunna meddela ett p a r  prov på h u r  u tform ningen var tänkt, 
u tförde jag, n ä r  beslutet om utgivningen fattats, ett par  avsnitt, omfattande 
några släkten, som jag då hade aktuella, bl.a. Mentha. Sedan emellertid floran 
under band  kommit att anta en avsevärt förändrad  karak tär  och visat sig 
kom m a att bli betydligt större än från  bö r jan  avsetts, blevo dessa redan fä r ­
digställda (t.o.m. i form av ett p rovtryck utförda) avsnitt liggande opublice­
rade; genom forskningens fortskridande förlorade också en del av dem sin 
aktualitet. I fråga om släktet Mentha  sökte jag emellertid tid efter annan  att 
föra framställningen up to date; sålunda ha  resultaten av H å r d s  arbete om 
M. aquatica  och M. aquatica X arvensis, A. H a n s e n s  upptäckt av M. aquatica 
X longifolia  i Danm ark  och M a r k l u n d s  studier över de östfennoskandiska 
fo rm erna  av M. X gentilis och M. X dalmatica  arbetats in, liksom jag också 
så vitt möjligt tagit del av till museerna nyinkomm et material.  I november 
1964 gjorde jag också ett besök i Oslo, speciellt för att studera det norska 
.’l/en/ho-materialet i därvarande botaniska museum, vilket jag också kunde 
genomgå och bestämma. Då det synes mycket osäkert när  (eller överhuvud 
om) jag skall få tillfälle att i f loran nå f ra m  till en så högtstående grupp som 
labiaterna, h a r  det synts mig motiverat at t  i en särskild uppsats publicera 
f ramställningen av de nordiska myntorna, så som den nu föreligger, i hopp 
om att den skall kunna  vara till nytta  för  Nordens florister och stimulera till 
fortsatt forskning i denna förvisso långt ifrån utredda, intrikata grupp. Upp­
ställningen följer så noga som varit möjligt den i första delen av Nordisk kärl- 
växt flora (och i den snart föreliggande andra) brukade. Tecknet *  m arkera r  
som där  förvildade men nu naturaliserade taxa.

Mentha L .  1 7 5 3 .

Fleråriga örter med hela blad; foder tvåläppigt el. (oftast) nästan 
radiärt,  fem tandat; krona vanl. ±  violett (rödviolett— nästan blå), en-
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dast otydl. tvåläppig, de tre nedre flikarna sinsemellan lika, hela, ung. 
jämnhöga med den ngt bredare, nästan platta, vanl. urnupna över­
läppen; stånd, åtskilda, med parallella knapprum (hlr ofta $); del­
frukter kala, rundade—äggrunda.
A. Foder tydl. tvåläppig t (de båda övre tänderna tydl. b redare  än de nedre), 

i svalget tä tt långhårig t; b ladskivor svagt sågade— nästan  helbräddade,
vanl. ej >  2 cm långa   pulegium 1.

AA. F oder nästan  rad iä rt (alla tänder nästan  likform iga), i svalget kalt el. 
glest ko rthårig t; b ladskivor vanl. större
B. B lom kransarna b ilda ett (åtm . upptill) sm hängande, toppställt ax 

med fö rk rym pta  högblad (endast hos X piperita  det nedersta stöd- 
b ladsparet väl utvecklat)
C. F oderpip  u tanpå kal; b ladskivor på  båda sidor gröna, kala el. 

endast på nerverna glest håriga
D. F oderpip  ko rt klocklik  med svaga o. glesa nerver; blad

oskaftade ...........................................................................  spieata 8.
1)1). F oderpip  nästan  cylindrisk, stark t tä tnervig; blad skattade

X piperita 5.
CG. F oderpip  u tanpå  hårig ; bladskivor undertill grå- el. v itludna 

1). F oderpip  m kt kort, ru n d at klocklik; bladskivor sta rk t ry n ­
kiga, naggade, ±  ru n d a t ovala, i spetsen b rett avrundade

rotundifolia 1 1.
DD. F oderpip  m er u td raget klocklik; bladskivor ej tydl. rynkiga, 

±  vasst sågade, m ed tydlig spets
E. En del h å r  g r e n ig a .......................................  X villosa 10.
EE. Alla h å r  enkla, långt u td ragna i en vass, m kt fin spets

longifoiia 9.
BB. Blr antingen bildande en toppställd  huvudlik  ställn. (ev. under denna 

en enda, ofta upplöst blom krans) el. ordn. i k ransa r i vecken av 
vanliga m lnblad o. vanl. alla (m era sällan endast de nedre) tydl. 
åtsk ilda
C. I stj:s topp en huvudlik , +  k lo trund  ställn., därunder inga blr 

el. en enda, ofta upplöst b lom krans i vecken av m lnblad; foder 
långt (c. 3,7—4 mm) m ed nästan  cylindrisk, kraftig t tä tnerv ig
pip o. nästan  syllika t ä n d e r ................................................aquatica 4.

CC. Blr i + talr., åtsk ilda k ransa r, alla el. flert. med stora, m lnblads- 
artade stödblad (de översta stundom  m ed + reducerade stödblad 
o. ngt axlikt närm ade)
D. F oder k locklikt m ed svaga nerver, dess tänder + b re tt t r i­

angulära, nästan  alltid  trubbiga; fruk tsättn . god arvensis 2. 
Dl). F odrets pip k lock lik—tra ttl ik  el. n ästan  cylindrisk  med 

åtm . 5 kraftig t m arkerade nerver; fodertänder spetsiga; blr 
vanl. 9 el. könlösa; fru k t m kt sällan utvecklad 
E. F oder 3,5— 4 m m  långt; foderpip  sm alt klocklik— 

nästan  cylindrisk  med 10(— 13) tättliggande, m kt k ra f­
tiga nerver; fodertänder sm alt— syllikt triangu lära

X verticillata 3.
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EE. F oder  c. 2— 3 (sällan, hos gentilis nm. submascula, in­
till 3,5) mm långt, dess pip med 5 kraftiga nerver  o. 
min dem vanl. 5 svagare
F. Bladskivor under gröna, gleshåriga X gentilis 6. 
FF. Bladskivor under s tarkt g rå ludna X dalmatica 7.

I. Subg. P u l e g i u m  (Mill.) Briq. 1891 (Pulegium  Mill. 1768 pro gen.): 
Foder tydl. tvåläppigt,  i svalget med en tott av vita hår.

1. M. pulegium L. 1753 (Pulegium vulgare Mill. 1768). — P o l e j m y n t a  
(N, D: poleimynte; F: puolan  minttu).

St j. f rån  långa jo rds tam m ar upprä tta  el. ±  uppstigande, vid basen med 
ovanjordiska, rikbladiga u tlöpare; nedre stj.blad kort el. otydl. skaftade, deras 
skiva sällan >  2 cm lång, ovalt lansettlik, nedtill kilformigt avsmalnande, svagt 
naggsågad— nästan  helbräddad, kal el. svagt kortliårig, med endast 1—3 par 
sidonerver; b lom kransarnas  stödblad ngt mindre med ± rundad  skiva, de 
översta ofta ± fö rk rym pta ;  b lom kransar  talr., långt åtskilda, m kt r ikb lom ­
miga; foderpip + smalt klocklik— trattlik, med täta o. kraftiga, i tänderna  
utlöpande nerver, + tätt korthårig ; fodertänder spetsiga, de nedre nästan  syl- 
lika, de övre smalt tr iangulära  med udd; krona med smala flikar, även den 
övre i spetsen hel, avrundad; nötter äggrunda, släta. Lukt kraftig, behaglig, 
ngt syrlig. —  Krom. 2n =  20, 40. — HS, ES.

Utöver den ovan beskr. typrasen (även kallad var. communis  Bth. 1832— 36) 
h ar  inom omr. även som adv. anträffats  den starkt håriga var. villosa Bth. 
ap. DC. 1848.

Typrasen  fordom  off. o. odl. i apoteks- o. herrgårdsträdg. i D o. s. S; en 
gång (c. 1800) funnen  i D (Fyn: Korselitze) till synes spoilt, men säkerligen 
tillf, förv., i m odern  tid funnen  adv., mestadels helt tillf., på rud .m ark  i S 
(Gbg från  1930-t. flerst., på några  lok. flera år  i följd), I) (Kbhvn) o. F (Nyl 
Drum sö vid Hfors); var. villosa S Göteborg tillf. —  [Arten inhem sk i s. o. 
mell. Eur., v. As., n. Afr., Etiop., däru tan fö r  flerst. odl. som kryddväxt o. för 
utvinning av olja (polejolja); typ rasen  mest i mell. Eur., var. villosa i s. Span., 
n. Afr. samt odl. i Tyskl., Engl. o. NAm.j

II. Subg. M e i i t h a s t r u m  (Goss. & Germ. 1845 pro sect.) Briq. 
1891: Foder nästan  radiärt (alla fodertänder ung. lika breda), i svalget 
kalt(— glest kor t hårigt).

A. Sect. V e r t i c i l l a t a e  L. 1763: Alla b lom kransar åtskilda, i 
vecken av m inblad; krona u tanpå  o. i svalget hårig; blad skaftade.

2. M. arvensis L. 1753. —  Å k e r  m y n t a  (N: åkermynte; D: ager- 
mynte; F: peltom inttu).

Utlöpare underjordiska; stj. vanl. 10— 40 cm hög, täml. vek, ofta gre- 
nig; bladskivor m kt växl. till form, hårighet o. serratur, brett lansett- 
lika— äggrunda, oftast täml. grunt o. trubbigt sågade; foder kort (vanl.
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c. 3 m m  långt),  dess pip ±  öppet klocklik. ±  tätt hårig , m ed  fem svaga 
(på pressa t  m ater ia l  k n a p p t  f ram träd an d e)  nerver, dess tän d e r  täm l.  
b re t t  t r ian g u lä ra  (ung. l ika  långa  som b red a  el. ngt b reda re ) ,  ngt t r u b ­
biga (sällan m ed k o rt  spets); b l r  ^ el. ? ;  f ru k tsä t tn in g  rikl.; n ö t te r  
avlånga, s lä ta  (under lupp  f in s tr im m ig a ) . L u k t  bos vissa ff. a n g en äm  
(m elissa r tad ) , hos a n d ra  frän. —  Krom. 2 n  = 12, 60— 62 , 72, 54, 64, 
c. 90, 92. —  H S— H.

Även inom  om r. y tterl ig t  m ångform ig ,  m e n  n å g o n  ra t ione l l  sy s tem at ise r ing  
av de olika ty p e rn a  lå te r  sig, å tm . f.n., ej gm föra .  N -u t  synas  em eller tid  lång- 
o. sm alb lad iga  ty p e r  överväga o. v a ra  de eg. in h e m sk a .

S tränder ,  fuk t ig  sk o g sm ark  etc. sam t a l l e h a n d a  (helst fuktig) k u l tu r  jo rd :  
å k ra r ,  diken, b e te sh ag ar ;  m k t  hem ero f i l  o. o f ta  b esvär lig t  ogräs . —  K. H u l t .  
1950, n r  1518. —  S Götal. o. Sveal. allm.; Norrl .  i k u s tp ro v .  till Nb Paja la ,  (än nu  
i Mpd t. a llm .) ,  i in l .prov. till LyL  sälls. o. n ä s ta n  end as t  p å  (sjö- o.) f lo d ­
st ränder ,  m k t  sä l lan  nåend e  u p p  i subalp . reg .;  P L  A rv id s jau r :  G lomm ers- 
t r ä s k s  s tn  (adv.), m öjl .  även  A rjeplog. -— N N -u t  till N T rd  Nseröy, i s. del.  
a l lm .;  N rd  tillf. —  D hela  lande t  allm. —  F R  n ä s ta n  alla p rov. (till Lk, Lp, 
Lm ), i de s. o. mell.  del. (till 64° n. br.) ±  a llm . —  [N äs tan  bela  E ur.  (mot 
NV till O rkn . ,  i m ed i t .o m r.  en d a s t  som  ±  sälls. ogräs) ,  M adeira ,  K auk .,  n. 
As. (mot S till H im .) ;  n a tu ra l ,  i NAm. —  D en n ä rs t .  M. canadensis  L. som  
typ isk  in h e m sk  i NAm., i ±  avv ikande  ff. (även sm fa t tad e  som  M.  haplo-  
ca lyx  Briq. 1889) i ö. As.]

B. Sect. C a p i t a t a e  X sect. V e r t i c i l l a t a e .

3. M. X v e r t i c i l la ta  L. 1759 (pro sp ., — M . a q u a t i c a  X a r v e n s i s ; M .  
s a t i v a  L. 1763). —  K r a n s m y n t a .

U tlöpare  vanl. u n d e r jo rd isk a ;  stj. vanl. hög  o. grov som hos n r  4 
m en  ofta r ik t  långgren ig  (även i nedre d e le n ) ; b lom st.typ  m k t  växl. f rån  
»subcapitat» , d.v.s. m ed översta  s tödb laden  fö rk ry m p ta  o. en— flera 
k ra n s a r  saml. till en huvud-  el. axlik  ställn. (men då  a lltid  m ed flera  +  
sk ilda  k ra n s a r  u n d e r  to p phuvude t) ,  till »v e r t ic i l la t» : m ed alla b lo m ­
k ra n sa r  å tskilda, i vecken av m inb lad ;  f rån  n r  2 alltid  skild gm  det 
långa  r ibbnerv iga  fodret, som  l ik n a r  det hos n r  4 m en  ofta  ä r  ngt k o r ­
tare  o. h a r  mot b asen  b re d a re  tän d e r ;  b lr  oftast  9 ; f ru k t  ej sedd av förf. 
—  Krom. 2n =  c. 96 , c. 120, 26. —  IIS— H.

Y tterst m å n g fo rm ig  hybr. ,  i S van ligare  än  M. aquatica  o. fö r e k o m m a n d e  
lång t u ta n fö r  d en nas  omr. Gm sin m k t  r ika  veg. fö rö k n in g  o. d en  lä t the t ,  med 
v ilken u t lö p a rb i ta r  sp r id as  o. ro ta  sig, k a n  h y b r .  b ilda  r ika  enhetl iga  b e s tå n d  
o. vissa k lo n e r  s tu n d o m  u p p t r ä d a  som  lo k a lra se r ;  en  såd an  ä r  den  i Ög Om- 
bergs-tr . u p p t r ä d a n d e  s.k. M. gotliica  Neum. 1901.

Växeställen ung. som fö r  M. aquatica', fö r r  odl. so m  k ry d d v ä x t  (åtm. i Sm).
K. H å r d  1955, s. 9 (S, m ed  l f .). —  S +  sp r id d  i alla prov. (även Dis o.
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Vrm) till Dir o. Upl (här mest vid kusten  o. i skärg.; då i regel hybr. med 
aq. var. litoralis); enst. fynd i Gstr, His (Zrt.-hybr.) o. Ång. — N i kusttr. från 
Oslofjorden till H rd  F a n a  o. Fjell; SoFj Gudvangen i Sogn (subarvensis-f.). 
—  D uppg. från  de flesta distr. men mindre allm. än  n r  4. —  F  Al sälls. 
(även lit.-hybr.: M. litoralis f. interrupta  Lindb. fil. ap. Hjelt 1919—23); St 
Luvia (lit.-hybr.).

C. Sect. C a p i t a t a e  L. 1763; Stj. avslutad med en + halvklot­
formig, tätt huvudlik  (sällan ngt förlängd o. nedtill ±  avbruten) blomst. 
med fö rkrym pta  stödblad, därnedanför ofta en ensam (ej sällan u p p ­
löst) b lom krans i vecken av vanliga minblad; k rona u tanpå o. inuti 
hårig; b lad  skaf tade.

4. M. aquatica L. 1753 (M. aq. A. capitata Fr. 1828). —  V a t t e n -  
m y n t a  (Fs: hästm ynta; N: vassmynte; Ü: vandmynte; F: vesiminttu; 
Fär: hestamynta).

Utlöpare talr., m kt långa o. långledade, småbladiga, vanl. ovanjor­
diska (stundom nedsänkta i vattnet o. då med ±  förkrym pta  o. bleka 
b lad ) ; stj. grov o. stadig, intill 80 cm hög, ogrenad el. upptill med täml. 
korta, ofta blom bärande grenar; blomskaft täthåriga; foder långt (vanl. 
3,7— 4 mm), oftast ±  pu rp u rb ru n t  anlupet, dess pip (smalt klocklik— ) 
nästan  cylindrisk, tätt s trävhårig— nästan kal, tätt ribbig av 10 ung. 
jäm nstarka , grova nerver, dess tänder mkt spetsiga, (triang.) syllika 
(mera sällan tr iangulära med syllikt hopdragen överdel); krona stor 
(vanl. 6— 6,5 mm lång) med täml. smala (±  äggrunt avlånga) flikar; 
b lr  nästan  alltid ; nötter runda t  ovala, ngt knottriga. —  Krom. 2n =  
c. 96, 36. HS— S.

Till storlek, hårighet o. b ladform  ytterst växl., s tundom svår att avgränsa 
från aquatica  X arvensis. En täml. u tpräglad ras är

var. litoralis (Hartm.) C. A. West. 1863 (A/. aq. ssp. lit. Hartm. 1846; 
M. lit. (Hartm.) Neum. 1901): slj. nästan fullst. kal, ogrenad el. få- 
grenig; bladskivor undertill på  nerverna ±  gleshåriga, f.ö. (nästan) 
kala, smalt— täml. brett äggrunda med rundad— nästan tvär bas o. 
täml. tät men grund o. trubbig sågning; foder mkt kort gleshårigt. —- 
Krom. 2n =  . . .

Kärr, s tränder, bäckar,  diken, helst i kalk- o. kusttr.; var. litoralis endast 
på havsstränder. — K. H u l t .  1950, n r  1517; HÅRD 1955, s. 6 (S, med lf.). — 
S (exkl. var. litoralis) Gtl, Öl o. Sk ±  allm.; n. Hl— Bh spridd (nästan endast 
vid kusten); Bl:s kusttr. f lers t . ; s. Kim o. Vg sälls.; Dis (alltjämt?) Ör o. Dal­
skog; Ög Ö. Ryd o. Vreta kloster; Srm Nyköping; Upl Lidingö o. Möja (Rams- 
moraö). —- N sälls. i kustt r .  f rån  Oslofjorden till AuAgd Hövåg o. från Rog
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Modla till H rd  Stord. —  D allm. —  F (exkl. var. lit.) A1 stills.; Ab Hirvensalo 
vid Åbo (trol. fö rv .) ; Nyl Lappvik. —  Far sails.: Strömö, Vågö. — var. lito­
ralis. S Klm Loftaham m ar- tr . ;  Ög vid Bråviken; Srm Torö (enl. H å r d  även 
T unaberg  o. Bälinge); Upl särsk. Sthms skärg. o. n. kusten  (här r ik l .) ; Gstr 
Gävle skärg. flerst.; His Skog o. Ljusne. —  F Al sälls.; St E u ra jok i o. Luvia. 
— [Eur. (åt N ö  utom vårt omr. till Ösel, Estl., Ingermanl.), v. As. (till v. Sib. 
o. n. Pers.), n. Afr., Kap; natural,  på  Madeira, i NAm., SAm. (även Juan  F e r ­
nandez) o. Austr. —  var. litoralis ej känd utom omr.]

M. aquatica X arvensis —  se ovan nr  3.
M. aquatica X arvensis X spicata ( =  M. aquatica X gentilis; M. X s m i t  h- 

i a n a  B. A. Grah. 1949; »M. rubra» s. Sm. et auet. mult. poster. — non Mill. 
1768, nec Huds. 1778).

Hit synas höra  några  ex. från Gtl (Visby o. Lummelunda), avvikande från 
M. X gentilis nm. verticillata gm mer förlängd, starkt mångribbig foderpip; 
huvudskottets övre b lom kransar  starkt närm ade varandra, med helt små, hel- 
bräddade stödblad.

M. aquatica X longifolia (M. X d u m e t o r u m  Schult. 1809 pro sp.; M. 
hirta  Willd. 1809; M. pubescens  Willd. 1809).

I blomst. o. bladtyp + intermediär; fodertänder m era  triangulära  än hos 
M. longifolia, foderpip kortare o. mindre ribbig än hos M. aquatica. — Blad­
skivor hos de föreliggande nord. ex. som unga (liksom de unga skottaxlarna) 
tätt gråludna, som äldre glesare håriga (mest på nerverna), även de övre 
tydl. skaftade, de nedre avlångt äggrunda o. med antydan till dubbelsågning, 
de övre brett— hjärt lik t äggrunda; b lr  ?.

Sälls. bland s tam arte rna .  —  I) J1 (distr. 21) N om Stjsere Söskov nära 
Tåstrup Sö; möjl. hö r  hit även ett av W i i n s t . som aquatica X longifolia 
bestämt ex. från  distr. 13 vid Glenstrup Sö med ytterst snarlik b ladform men 
till synes liell longi f oli «-lik blomst.- o. fodertyp.

[M. aquatica X rotundifolia (M. X m a x i m i l i a n e a  F. W. Schultz 
1854).

Uppgiven f rån  D Brnli Ormbaekken vid Rönne; beläggen synas mig för 
outvecklade för säker bestämning men torde vara M. aquatica.)

1). Sect. S p i c a t  a c X sect. C a p i t a t a c.

5. M. X piperita L. 1753, em. Huds. 1762 ( =  M. aquatica X spicata). -— 
P e p p a r m  y n  t a (N: peppermynte; D: pebermynte; F : p ipa rm in ttu ) .

Utlöpare talr., huvudsakl. ovanjordiska, småbladiga; stj. nästan  kal, vanl. 
p u rp u rb ru n t  anlupen, ofta täml. rikgrenig (de översta grenarna axbärande) ; 
b ladskivor äggrunt lansettlika el. på de nedre bladen +  avlånga, med tydligt 
(vanl. 6— 8 m m  långt) skaft, sågade med låga men vassa o. långa tänder 
(stundom med antydan till dubbelsågning), på u.siclrs nerver glest enkel- 
håriga, f.ö. kala, på ö.sid. mörkgröna, undertill ngt blekare; b lom kransar  saml. 
i ett vanl. c. 4-—6 cm långt o. c. 1,5 cm brett, upptill tätt,  nedtill avbrutet ax 
i stj.toppen, de nedersta k ransarna  ofta ± tydl. upplösta i + skaftade del­
knippen, den nederstas (el. de två nederstas) stödblad ofta + mlnbladslika; 
foderpip näs tan  cylindrisk, ribbig av de täta, s tarka nerverna, vanl. mörkt
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p u rp u rb ru n , s ta rk t hartsprick ig , kal; fodertänder syllikt triangu lära , +  glest 
styvhåriga; k rona 4— 4,5 m m  lång; b lr 2 ; fru k t 0. L ukt frisk  (»pepparm ynt»). 
— Krom . 2n =  36 (»var. officinalis»), 72 (»var. vulgaris»), 86. — HS, ES.

Off. S (drog to rkade  blad: Fo lium  m enthae piperitae), N, I) o. d ä rfö r 
odl. (stundom  även som kryddväxt) m en sälls.; någon gång ngt förv. (S Gtl 
G anthem , Vg S tenstorp). B eskrivningen p assar till den typ. form en, även 
kallad  nm . vulgaris Sole 1798 (pro var.; M. pip. subsp. eupiperita  Briq. var. 
officinalis  Sole f. rubescens Camus), den enda inom  omr. förek. (o. off.) rasen; 
u rsp r. uppkom m en i Engl, på 1600-t., sedan förökad på veg. väg (»black 
m in t» ).

Till h y b r.kom binationen M. aquatica X spicata hör sannol. följ., om M. 
spicata  var. crispci erinrande, åtm . fö rr i S o. I) som m ed.växt odl. krus- 
bladiga. form :

M. erispa  L. 1753, s. Lge 1886— 88 (A/. piperita y crispa  (L.) Koch
1837), g r å  k r u s m y n t a ,  skild från  M. piperita gm undertill sta rkare 
håriga, ngt gråaktiga, h jä rtlik t rundade, nästan  parallellnerviga, veckiga, i 
kan ten  oregelbundet in skuret sm alsågade o. krusiga b ladskivor på m kt kort, 
långhårig t skaft sam t tä tare, endast c. 3 cm långt ax o. m kt ko rthåriga  foder­
tänder. —  Jäm te M. spicata var. crispa fö rr  off. som krusm ynta. K ulturform  av 
okänd härstam ning , enl. L ge l.c. i I) (Sj) ofta odl. i gam la trädg. o. därifrån  
förv .; nuvarande status obekant.

E. Sect. S p i c a t a e  X sect. V e r t i c i l l a t a e .

6. *M. X gentilis L. 1753 (pro sp.), s. coll. Hyl. 1941 ( =  M. arvensis  
X spicata). —  Ä d e l  m y n t a  (N, D: engmynte; F: — se nedan).

Utlöpare underjordiska (sällan någon enst. ovan jord), ofta grova; 
bladskivor ovan täinl. tätt håriga— (nästan) kala men alllid med m itt­
nerven (särsk. mot basen) korthårig  med delvis glandulösa hår; b lom ­
k ransar åtskilda i m inbladens veck, sällan de övre ngt närm ade med 
ngt reducerade stödblad; foder c. 2,5— 3 (hos nm. submascula  ända till 
3,5) m m  långt, dess pip kal el. + tätt hårig, klocklik med avrundad bas 
el. nästan  trattlik, med 5 grova, i tänderna utlöpande nerver o. min dem 
5(— 7) svagare; fodertänder åtm. i kanten ±  lätt styvhåriga, ±  smalt

Fig. 1. a. Mentha arvensis 2- Skåne, Sireköpinge: Kläsinge 1903 N. A l v t h i n . — 
1). D:o. Dalarna, Stora Skedvi 29/7 1902 G. S a m u e l s s o n . — c. M. aquatica X arven­
sis. Skåne, Vitaby 7/9 1902 F r . E. A h l f v e n g r e n . — d. D:o. Skåne, Bårslöv 21/8 
1901 O. J. H a s s l o w . — e. M. gentilis nm. anderssoniana. Dalarna, Falun aug. 1916 
E. H e l l s t r ö m . — f. M. gent. nm. Arrhenii. Stockholm, Djurgården: Oakhill 27/8 
1926 T .  V e s t e r g r e n . — g. M. gent. nm. verticillata. Östergötland, Linköping 30/8 
1919 II.T. H o l m . —- h. D:o. Skåne, Brunnby: Krapperup s.a. N. G y l l e n s t i e r n a . — 
i. M. gent. nm. submascula. Gotland, Alva: kornåker vid stationen 18/8 1929 E. T h . 

F r i e s . — j. M. gent. nm. subspicata. Skåne, Svalöv: Holgerstorp 23/8 1921 N. S y l v é n . 

— k. M. gent. nm. parviflora. Finland. Nyland, Kyrkslätt: Österby, Nygård H .  L i n d - 

b e r g  (Pl. Finl. Exs. 879). — X 6 Vs. (Från H y l . 1941).



232 N ILS H Y L A N D E R

Fig. 1.
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t r ian g u lä ra ,  ±  spetsiga (tydligast p å  unga  b l r ) ; b lr  o ftast  9 ; f r u k t ­
sä t tn ing  n ä s ta n  alltid 0. — ES, H.

M. X gentilis,  som  h ä r  fa t ta s  i sm a  vida  m e n in g  som  hos H y l . 1941, d ä r  
a v g rä n sn in g e n  n ä rm a re  m otiveras ,  u tgö r  av allt a t t  d ö m a  ett f r å n  M. nrvensis  
X  spicata  h ä rs t .  fo rm ko m p lex ,  vars  ino m  omr. f u n n a  f f ., a tt d öm a  av herh.- 
m ate r ia le t ,  till a l l ra  s tö rs ta  delen  k u n n a  fördelas  på följ., h ä r  som  notho- 
m o r fe r  (nm.) u p p ta g n a  m en  k an sk e  ej helt l ikvärd iga  tax a  (jfr n ed an  u n d e r  
nm . verticillata  o. nm . su b sp ica ta ) . Dessa ha  o rd n a ts  p å  ett sätt,  som  i m ö j ­
ligaste  m å n  m o tsv a ra r  den  h ä r  a n v ä n d a  a r tfö l jden ,  d.v.s. b eg y n n an d e  m e d  de 
m es t  arvensis-Wka  ff. o. av s lu ta t  m ed  de i: spicat a-lika, nm . subspicata  o. nm. 
parv i f lo ra .  De b åd a  sistn. ä ro  hos oss u ta n  tvivel, i d en  m ä n  de förek . vilda, 
re s te r  av en än n u  i sen tid b e s ty rk t  odling  som d o f tväx te r ;  nm . parv i f lo ra  
h a r  över h u v u d  end as t  sä l lan  lycka ts  sp r id a  sig u ta n f ö r  to m tg rän se rn a .  Även 
nm . vertic illata  to rde  v a ra  en  så d a n  k u l tu rre l ik t ,  fa s tän  den  i lång t  högre  grad  
e m a n c ip e ra ts  o. i s to r  u ts t rä c k n in g  u p p t r ä d e r  som åke ro g rä s  o. även  neofyt. 
De tre  i  a ruem äs-l ika  ff.: nm . a n derssonictna, nm . hirtella  o. nm . A rrhenii  
ä ro  en d as t  k ä n d a  som  ogräs, o. det k a n  väl ej u tes lu tas ,  a tt de (el. någ on  av 
dem) u p p k o m m it  in o m  v å r t  om r. ef te r  å te rk o rsn in g  av en odl. (o. förv.) 
genti l is - form ,  n ä rm a s t  då nm . verticillata,  med M. arvensis.  P å  fö rek om sten  
av  så d a n  å te rk o rsn in g  ty da  m å h ä n d a  de i herb , fö re liggande ströex.,  som  — 
fa s tä n  h ö ra n d e  till gentilis  -— ej k u n n a  h ä n fö ra s  till n ågon  av de nedanst .  
fo r m e rn a  o. vilka ej synas  h a  v u n n i t  en såd an  u tb red n in g  som dessa. Cytol. 
u n d e rs ö k n in g a r  k u n n a  h ä r  k an sk e  b r in g a  k la rh e t  l iksom  i f råg a  om  de redan  
u rs k i ld a  n o th o m o rfe rn a s  inb ö rd es  fö rh å l la n d e  o. genesis.

a. Blr 9 m ed  u r k ro n a n  u tsk ju ta n d e  stift m en  inneslu tna , fö rk ry m p ta  
s t .k n a p p a r ;  foderpip  k locklik , även vid basen  ± tätl långhårig ;  k ro n a  i 
svalget m ed  fair, långa  hår.

11111. anderssoniana (11. Br.) Hyl. 1941 (pro var.; M. a n d .  H. Br. 1890; 
A/. dalm atica  var. and. (H. Br.) Briq. 1896; [M. gent. var. verm landica  
Hyl. in sched. et ex Hull. 1950, n. nud.;] »M. Arrhenii»  s. auct. suec. 
q u o ad  pl. suec. —  no n  s. orig.; »M. aquatica  X austriaca  (f. verticil­
lata)» et »M. agrestis X  aquatica»  s. Neuni. 1901; »A/, agrestis Sole»
s. Ne um. 1901 —- non s. orig.).

Stj. ned o m  den b lo m b ä ra n d e  regionen vanl. m ed  (s tundom  sent u t ­
växande) ,  s lu t i . i regel s ta rk t  fö rlängda, ±  bågigt upps tigande  grenar, 
nedtill  glest, upptil l  (särsk. i blomreg.) tä t t  hå r ig  av ±  ned å tr ik tad e
h å r ;  b lad sk iv o r  f rå n  ru n d a d  (på k ra f t iga  ex. s tu n d o m  vid själva blad-
ska f ts fäs te t  ngt killik) bas ±  u td rag e t  ä g g ru n d a  m ed ngt u td ragen , hel- 
b rä d d a d ,  täm l. spetsig toppdel, ovan  täm l. tä tt  o. långt håriga ,  u n d e r  på 
n e rv e rn a  ±  tä t t  långhåriga , f.ö. ±  gleshåriga; b ladsk ivans  tä n d e r  långa 
m en låga, m ed  rak  el. vanl. ngt insvängd  rygg o. u tsvängd, vass spets; 
b lo m k ra n s a r  talr., å tsk ilda , vanl. täml. tä ta  o. s ta rk t  g rå  av de tät-
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håriga fodren; blomskaft kala el. med ngt enst. hår; krona c. 4,5 mm 
lång, u tanpå (särsk. på överläppen) vanl. rikhårig. — Krom. 2n =  . . .

Trädg.land, åkrar (i sht potatis-),  diken. —  K. H y l . 1941, s. 12 (med lf.). —  
S Sm Växjö- o. Nässjö-tr.; s. ö g  Kisa; Gbg, Bh, Dis, Vg, Vrm o. Dir ±  spridd  
o. ofta rikt.; v. Nrk Nysund. —  [Ej känd utanför S.]

nm. hirtella Markl. [ex Hyl. 1955, n. nud., et] 1963 (pro var.; »M. 
Ar r lie n ii» s. auct. finl. p.p. et s. Lindb. fil. 1906 p.p. sed non quoad 
typum).

In tar en mlnställn. min nm. anderssoniana o. nm. Arrhenii, från den 
förra skild gm ej så tydl. u tdragna bladskivor med trubbigare, mindre 
utsvängda tänder, f rån  den senare skild gm de ngt starkare håriga, vid 
basen + rundade, ej nedlöpande, ±  äggrunda bladskivorna med tätare 
o. mera fram åtrik tade tänder, mera lång- o. tä thårig t foder o. större 
(c. 5 m m  lång), mörkare blåviolett k rona samt längre utskjutande, tydl. 
violett stift; b lomskaft kala  el. med ngt enst. bår; lukt (enl. M a r k l u n d ) 

behagligare än  hos nm. Arrhenii, ngt pepparm yntsartad. — Krom. 
2 n = .  . .

Växeställen som för nm. anderssoniana. —- K. M a r k l u n d  1963, s. 6  (med 
lf.). —  F  ö. Ab Pusula, Lojo o. Vihti; Nyl spridd (kring Hfors ±  allm.); 
Ka Karbula o. Aspö ( =  I iaap asaar i); St Häm eenkyrö; Ta Teisko o. T a m ­
merfors. —  [Ej känd utanför F.]

nm. Arrhenii (Lindb. fil.) Hyl. 1941 (pro var.; M. Arrli. Lindb. fil. 
1906, quoad coll. typ.: PI. Finl. Exs. n:o 880). — (F; Suomen minttu.)

Habituell t o. i fråga om bladskivornas tandning mkt lik nm. verticil- 
latct, från  de båda föreg. nm. skild gm att bladskivornas bas är + kil- 
likt utdragen, så att bladskaften (i sht på skuggex.) bli ngt vingade; 
blomskaft tätt håriga; k rona ljusviolett (på skuggex. stundom nästan 
vit); stift blekt. — Krom. 2n —. . .

Växeställen som för nm. anderssoniana. —- K. M a r k l u n d  1963, s. 7 (med lf. 
för F ) ; H y l . 1941, s. 12 (S, med lf.). —  S endast känd från Sthms-tr., trol. i 
sen tid (1800-t.?) ink. från F; ej sedd efter 1930-t. —  F s. Ab— Ik spridd 
(särsk. i kusttr .); St Tyrvis; Ta Luhanka o. Heinola; Sa o. Sb sälls.; Tb 
Jyväskylä. —  [Ej känd utanför vårt omr.]

b. Blr $ liksom bos a (el., bos nm. snbmascula, $ med utskjutande 
stånd.) men foderpip vid basen kal; krona inuti med helt korta (±  pigg­
lika) hår  el. kal.

nm. verticillata F. Aresch. 1866 (ut [var.] ß; M. gent. var. agardhicina 
Lge 1883; M. ag. Fr. 1842 — non s. orig. Fr. 1819; M. gent. ß lincopensis 
Neum. 1901; AI. cirvensis ö subgentilis A. Blytt 1874).
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Stj. vanl. 30— 50 cm hög, oftast rikgrenig, nedtill (nästan) kal, u p p ­
till med ±  (ofta mkt) gles hårighet av helt korta, ±  nedåtböjda hår, 
vanl. i hela sin längd ±  starkt purpuranlupen; bladskivor vanl. föga 
håriga, äggrunda— äggrunt elliptiska, täml. trubbiga med jäm n såg- 
ning av täml. låga, trubbiga tänder med ngt kullrig rygg o. vanl. ngt 
inböjd spets (endast på de övre stödbladen stundom med ngt konkav 
rygg o. u tåtböjd  spets), alla likformiga o. mot toppen endast föga av­
tagande i storlek, åtm. de nedre tydl. skaftade; b lom kransar långt å t ­
skilda, täml. glesa (stundom ±  upplösta); blomskaft kala (utom hos 
vissa norska ex .) ; fodertänder vanl. rikt styvhåriga; krona c. 4,5 mm 
lång, u tanpå  kal el. ngt hårig, i svalget med korta hår ung. i jä m n ­
höjd med st.knapparna. —  Krom. 2n =  . . .

Vissa gotländska (o. öländska) ex. med sma foderhårighet avvika gm ngt 
spetsigare fodertänder, ngt större k rona samt glesare men vassare o. mer 
utsvängda b lad tänder o. närm a sig därigenom nrn. submascula; möjl. represen­
tera de en egen ras. Även verticillata-materialet från  S:s fasti, o. N visar 
emellertid  en s törre  variation, åtm. i fråga om fodrets (särsk. foder tände r­
nas) form o. hårighet,  än övr. h ä r  upptagna nm. o. kan möjl. —  i motsats 
till vad som synes vara  fallet m ed  dessa (möjl. med undantag  av den föga 
kända  nm. submascula) representera mer än en klon, fast en uppdelning 
därav på tydl. skilda grupper ej varit mig möjlig; först jämförande odling 
av olika provenienser kan avgöra i vad m ån skillnaderna äro av modifikativ 
na tu r  o. om ärftliga olikheter finnas — ev. också i krom.talet — vilka kunna 
tillåta en vidare uppdelning. —  Några snarlika gotl. ex. med nästan cylindriskt 
klocklik, tätnervig foderpip synas vara aquatica X gentilis (se ovan efter M. 
aquatica).

Åkrar, trädg.land, s tundom vid bäckar o.d. — K. H y l . 1941, s. 14 (S, med 
1 f-). —  S känd  f rå n  Götaks samtl. prov. utom Dis (särsk. Sk o. Ög, sälls. i Vg); 
Nrk, Srm sälls. —  N (lf. H y l . 1941) spridd i kustprov. från  Akh till NTrd 
F rosta ; Nrd Bodö. — D Sj flerst.; Brnh Rönne. —- [Ej med säkerhet känd 
utom vårt omr.]

nm. submascula (Neum.) Hyl. 1965 (M. gen t .  var. agcirdhianci f. 
s u b m .  Neum. ap. K. Joh. 1910; M. gent.  var. ver tic i l la ta  f. s u b m .  
(Neum.) Hyl. 1941).

F rån  omr:s övr. gen ti l is -U .  skild gm utskjutande stånd. o. större blr 
(krona c. 5,5 m m  lång). — Habituellt närmast lik 11111. ver tic i l la ta  men 
stödbladsskivor ngt smalare o. spetsigare med ngt rakare o. mer u t ­
stående tänder. —  Krom. 2n =  . . .

Å krar  etc. —  S Gtl flerst.

11111. subspicata F. Aresch. 1866 (ut [var.] a; M. c o m a tu la  (Briq.) 
Neum. 1901; M. gen t .  var. com .  Briq. 1896). —  S k å n s k  ä d e l m y n t  a.

16 B o ta n isk a  N o tise r  1965.
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Stj. (30— )50— 100 cm  hög, i övre delen  m ed (ofta talr.) smån. s ta rk t  
fö rlängda, ng t u ts tående, (nästan) r a k a  fert. grenar, glest el. (på solex.) 
ej sällan täm l. tätt  k läd d  m ed täml. korta , ±  ned å tb ö jd a  hår, ofta  s ta rk t  
rö d an lupen ; b lad  k o r tsk a f tad e  (de neders ta  ofta, liksom åtm . de övre 
s tödbladen, n ä s ta n  o s k a f ta d e ) ; nedre  o. mell. s t j .b ladens skivor ±  a v ­
långt elliptiska, m ed låga m en långa o. vassa tänder ,  m ot den av sm a l­
nan d e  —  n äs tan  ru n d a d e  basen  h e lb räd d ad e  o. m ed  ngt u tdraget, tydl. 
spetsat ä n d p a r t i ;  s tödb lad  m ed glesare tan d n in g  o. tydligare  spets, i sht 
p å  solex. till s tö rre  delen (men särsk. de översta) tydl. reducerade  o. 
på  var sida m ed  endas t 1— 2 tän d e r  el. h e lb räd d ad e ;  b lo m k ra n sa r  m k t  
talr., gm högb ladens  red u k t io n  n äs tan  b ildande  ett avb ru te t  ax, m kt tä ta  
o. s ta rk t  g rå  av fo d e r tän d e rn as  tä ta  hår ighe t;  fo d e r tän d e r  vasst ti l l­
spetsade; k ro n a  u ta n p å  o. i svalget kal, c. 4 m m  lång, m era  rödak tig  
än  hos övr. nm . —  Krom. 2n =  . . .

Mkt lik nm. subspicata i bladen men m ed både absolut o. i förhållande titt 
fodertänderna tydt. längre, brett vaslik fodertyp, m indre håriga fodertänder, 
glesare blom kransar o. större, m indre röd krona är en typ, som  sam lats i Gbg 
Landvetter (i potatisland; jfr H. F r i e s  1945, s. 366, not). I sin tur mkt lik 
sistn. m en m ed nästan füllst, kalt (på tänderna belt svagt hårigt) foder är 
en av R. O h l s É n  sam lad f. från Vg Alingsås-tr. (Västerled i Rödene samt där­
ifrån inflyttad i A lingsås). Även på Al (Vårdö) är en snarlik f. funnen (se 
M a r k l u n d  1963), från nm. subspicata skild gm m era håriga, m indre utdragna 
bladskivor.

Täppor, tom ter, vägkanter etc. —  K. H y l . 1941, s. 13 (S, med If.). —  S från  
äldre tid endast sv. Sk o. här spridd, i sen tid plant. o. kvarst. i nö. Sk 
Kviinge; Gbg H insholm en i V. Frölunda. —  D J1 Åbenrå; Sj sälls. —  [Uppg. 
för Harz o. T hüringen m en osäker.]

c. B lr könlösa  m ed  stånd. o. pist. helt reduce rade ;  k ro n a  m k t  liten, 
n ä s tan  rad iä r ,  u ta n p å  o. inu ti  helt kal.

nm . parviflora H a r tm .  1846 (ut [var.] ß; M. gent. var. Friesii Briq. 
1894; M. gent. ö baltica  Neum. 1901; M. gent. L. s. str. Fr. 1828 etc.). -— 
S m  å b 1 o m m ig  ä d e 1 m  y  n t a (F: ja lo m in t tu ) .

F rå n  de föreg. skild gm de y tters t  små, helt könlösa  b l rn a  o. näs tan  
tra ttlik , gleshårig  —  n ä s ta n  ka l  foderpip. —  Stj. vanl. 40— 70 cm 
hög, o fta  s ta rk t  rö d an lu p en  o. i sh t  i övre delen ofta  täm l. s ta rk t  hårig  
av korta ,  ±  n ed å tr ik tad e  hår, m ed  m k t  lång  fert. region, nedom  denna 
förr  el. senare m ed vanl. talr., slutl. långa, bågigt u p p å tb ö jd a  fert. g re ­
nar ;  b ladsk ivor  ovan  täm l. tä t t  k o r th å r ig a ;  nedre  s tj .b ladsskivor ±  
bre tt  ellip tiska m ed ±  k ilfo rm ig  bas, de övre ±  ä g g ru n t  lanse ttl ika— 
bre tt  äg g runda ;  b la d tä n d e r  m k t  vassa, med in svängd— n äs tan  rak  rygg
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o. ± utstående spets, på de nedre bladen täta o. ofta grova, på de 
övre stödbladen få (ofta endast 2—4 på var sida) o. låga men mkt spet­
siga; b lom kransar mkt talr., de övre ofta med +  reducerade stödblad, 
alla långt åtskilda, m kt täta, starkt grå av fodertändernas täta hår; 
krona endast c. 3,5 m m  lång, blekt (röd) violett. —  Krom. 2n =  . . .

Allt material jag sett av nm. parviflora  h a r  haft  blr  av ovan beskriven typ 
med helt fö rk rym pt pistill. Nyligen har  emellertid M a r k l u n d  från  F omtala t 
några  ex., där stiftet i vissa blr  är  väl utvecklat o. utskju tande men som enl. 
hans m ening ej på ngl sätt i övr. avvika från nm. parviflora  o. därför  av- 
honom  räknas till denna.

Trädg.täppor, tomter, kvarst.  efter odl. men num era sälls. o. ej längre av­
siktligt odl.; någon gång sek. på rud .m ark ,  åk ra r  el. landsvägskanter.  — 
K. H y l .  1941, s. 13 (S, med lf.); M a r k l u n d  1963, s. 12 (F; d:o). —  S belagd 
från  c. 40 lok. (delvis m kt gamla fynd) på Öl. o. i Kim, Sm, Hl, Gbg, Bh, Vg, Ög, 
Nrk, Srm, Upl, Vsm, Gstr o. His. — N endast sedd från  Vestf E ian o. AuAgd 
Lyngör. —  F spridd på Al o. i fasths v. prov., mot NV till Oa Vasa-tr.,  mot NÖ 
till Sb Pielavesi o. Heinävesi, i SÖ blott till Nyl Borgå. — [Ej känd utom omr.]

[M. X gentilis i talr. ff. spridd i större delen av Europa, som spont. väl 
uppkom m en flerst. inom omr. för M. spicata.]

7. *M. X dalmatica T ausch 1828, s. ampl. Briq. 1896 (— M . arvensis 
X longifolia; M. X  Kerneri Topiz 1915, n. illeg.).

Till blad- o. blomst.typ närm ast motsv. M. X gentilis men skild gm 
de undertill s tark t  gråluddiga bladskivorna o. den starkare hårigheten 
hos stj:s övre del; foder täthårigt på både pip o. tänder.

Den inom omr. förekommande representanten för denna, utom vårt omr. 
m kt mångformiga, med A/. X gentilis analoga formserie synes, att döma av 
materialets enhetlighet,  utgöra en enda klon, vilken —  så länge den ej med 
säkerhet kan identifieras med någon från  trakter  u tanför  vårt omr. beskriven 
f. —  i k larhetens intresse må ges ett särskilt namn:

nm. fenniea Hyl. 1965: stj. vanl. 45— 75 cm hög, stadig, tätbladig; stj. 
o. grenar åtm. som unga lätt långhåriga; bladskivor kortskaftade, de 
nedre + brett (äggrunt) ovala o. nästan  trubbiga, de övr. äggrunda, 
kortspetsade, med talr., långa men låga, i en vass spets utsvängda tä n ­
der; övre stödblad täml. s tarkt reducerade o. de mkt täta b lom kran­
sarna därigm i viss m ån  tenderande att bilda en avbrutet axlik ställn.; 
blomskaft håriga; blr $ med utskjutande stift o. fö rkrym pta  stånd, 
(med i pipöppn. ofta skym tande k n a p p a r ) ; foder c. 2,5— 3 m m  långt; 
k rona  blekt violett, c. 4,5 (— 5) m m  lång. — Krom. 2n =  . . . —  ES, H.

T äppor  vid gårdar  o. torp, fordom odl., sedan kvarst.  men m kt sällan spridd 
u ta n fö r  tom terna.  —  K. M a r k l u n d  1963, s. 13. —  sö. F spridd (särsk. i Sb o. 
Kb) från  Ka o. Ik upp till Sb Nilsiä o. Kb Pielisjärvi (här talr. lok., se lf. hos
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S o n c k  1964, s. 166, o. k. 91), m ot NV till Tb Hankasalm i o. Sb Suonenjoki 
(Viipero). — [M. X dalmatica  spridd i mell. o. ö. E u r . ; nm. fennica  ej fast­
ställd u tanför F.]

F. Sect. S p i c a t a e  L. 1763: Blomkransar i vecken av sm å hög- 
bladsartade stödblad o. b ildande ett långsträckt ax i stj:s topp; k rona  
inuti kal; m lnbladsskivor med bred bas, oskaftade (sällan helt kort 
skaf tade).

8. *M. spieata L. 1753, em. L. [Natbhorst] 1756 (M. spic. a viridis 
L. 1753; M. vir. L. 1763). — G r ö n  m y n t a  (N: grönmynte; D: grön 
mynte; F: vihreä minttu).

Utlöpare underjordiska, fjälliga; stj. 40— 100 cm hög, nästan  kal el. 
±  rikl. klädd med raka, långt tillspetsade, nedåt riktade hår, oftast 

purpurbrun t anlupen; stj.bladsskivor oskaftade, från  ±  h järtl ik— brett 
avrundad bas jäm bre tt lansettlika— avlånga, ovan kala o. mörkgröna, 
under ngt blekare gröna (el. ofta ngt pu rpurbrun t anlupna) o. kala  el. 
på nerverna med glesa raka enkelliår, spetsiga, ±  vasst sågade; ax som 
helt utvuxet vanl. 5— 10 cm långt, c. 1 cm brett, som ungt med utdragen 
smal topp, i regel med tydl. åtskilda k ransar (den nedersta ofta ngt 
avlägsnad o. ej sällan med ngt förstorade s tödblad); foderpip klocklik 
med 10 täml. svaga nerver, åtm. vid basen (liksom blomskaftet) kal; 
fodertänder syllikt triangulära; k rona 4 mm lång, violett, kal; nötter 
fint punkterade. Lukt stark, ofta »oljig». — Krom. 2n = 36, A8, 84. 
—  HS— H.

Täml. mångform ig; även inom omr. äro flera (även i lukten) olika typer 
funna. En anm ärkningsvärd  kulturf .  ä r  var. erispa (Bth.) Mansf. 1959 (Af. 
viridis var. erispa Bth. 1832— 36; M. spic. var. crispata (Schrad.) Sch. & Tb. 
1914; M. crispata Schrad. 1808 et ex Willd. 1809), v a n 1 i g k r u s m  v n t  a: 
bladskivor ±  h jä rt l ik t  t r iangu lä ra— triang. äggrunda, liksom veckade min 
de ±  parallellt förlöpande huvudnerverna, i kanten krusiga, ±  inskuret vass- 
sågade. Fordom  off. (S: Fo lium  m en thae  crispae).

Rud.mark, vägkanter,  gårda r  etc., i sen tid förv. cl adv. m en  n u m era  flerst. 
sta tionär i s. S o. D; någon gång a l l t jäm t odl. som kryddväxt. —  K. H u l t . 
1950, n r  1521. —  S Öl, Sk:s slättbygd o. Bl t. sälls., f.ö. som + konst, på 
enst. lok. upp till Vg o. ög ,  längre N-ut funnen  ±  tillf, på rud .m ark  i Sthms-
tr. o. Mpd (Timrå, barlast). —  N tillf. adv. (Oslo-tr., Skåtöy vid Kragerö,
Bergen). —  D t .  sälls.; känd f rån  J1 (flert. distr.), Fyn, TErö, Lang, Loll, Fist, 
Sj (alla distr.) o. Brnh. —  var. er ispa åtm. förr  s tundom odl. som med.växt o. 
någon gång förv. el. adv. (S Visby, Srm Villa P lania i Nacka). —  [Inhemsk
el. arkeofyt i s. o. mell. Eur.; var. erispa  endast känd i kultur.]
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9. M. lo n g ifo lia  (L.) L. [Nathhorst]  1756 (M. spicata  ß long.  L. 1753; 
M. sylvestris  L. 1763). —  G r å m y n t a  (N: g råm yn te ;  D: grå  m ynte ; 
F: h a r m a a  m in t tn ) .

U tlöpare  u n d e r jo rd isk a ,  fjälliga; stj. 40— 100 cm  hög, åtm . upptill  
±  tä t t  besatt m ed  långa, mångcelliga, enkla , i en vass spets sinån. a v ­
sm alnande , r a k a  el. föga k ru s ig a  hår ,  i de övers ta  b ladens  veck vanl. 
m ed korta , a x b ä ra n d e  g ren a r ;  s t j .b ladssk ivor  oska f tade  (sällan m k t 
k o r tsk a f ta d e ) , ovan  g rö n a— grå ludna , u n d e r  +  tä t t  (grå- el.) v itludna, 
j ä m b re t t  lanse tt l ika  el. ±  b re t t  av långa  (el. ägg runda) ,  ngt spetsiga, 
sågade, m ed  vanl. långa, täm l. låga, ±  vassa o. i spetsen ofta  ngt 
u tb ö jd a  tänder ;  ax vanl. ngt b redare ,  tä ta re  o. m era  ko rtspe tsa t  än hos 
n r  8; foder 3 m m  långt, liksom  b lo m sk a f te t  +  tätt k o rthå r ig t ,  dess pip 
k lock lik  m ed  10 svaga nerver, dess tä n d e r  spetsiga, +  syllika; k rona  
4 m m  lång, l jus t  rödviolett, u ta n p å  hår ig ;  nö tte r  ung. som hos n r  8. — 
Krom. 211 =  24, 18, 48. —  ES.

Ytterligt m ångformig art, även inom omr. med flera + distinkta ff. Vanlig 
i S är  en ?- typ  med brett  (— äggrunt) avlånga, vassågade, undertill  täml. löst 
gråulliga b ladskivor: var. latissima Hartm. 1846; till denna höra  flert. svenska 
fynd f rå n  m era  naturl .  lok. (Öl, Sk, Vg, Ög).

F uktig  m ark  (särsk. vid åa r  o. bäckdrag), vid gårdar,  rud .m ark  etc., 
särsk. i kalktr .,  ofta till synes inhemsk m en  möjl. alltid från  bö r jan  förv.; 
n u m e ra  dock knappas t  odl. inom omr. —  K. H u l t . 1950, n r  1519. -— S fullt 
natura l.  (el. inhemsk) på Gtl o. Öl, i Sk, Vg, Ög o. Vsm (Ramsberg); dess­
utom åtsk. lok. på  rud .m ark  upp till Upl sam t (åtm. förr) His Hudiksvalls-tr. 
—  I) näs tan  hela landet, till synes inhem sk (0: Als, rErö, Mön, Samsö, Anholt, 
Lsesö). —  [Utom omr. i s. o. meli. Eur. (i V upp  till Storbrit. men h ä r  möjl. 
ej inhemsk), v. o. mell. As., n. Afr. (även Etiop. o. Egypten), s. Afr.]

10. M. X villosa Huds. 1778 (pro sp.), s. ampl. Jauchen  ( - M .  longifolia X
rotundifolia  et M. rotundifolia  X spicata; M. niliaca s. ampl. Briq. 1891 — 
an s. orig. Jacq. 1776?; n. dub.).

Mångformig, ster. hybr., habituellt + pendlande min nr 9 o. 11; bladskivor 
undertill  ±  tätt vitludna, s tundom  täml. tydl. nätnerviga, på ö.sid. gröna— 
gråa m en ej tydl. rynkiga; stj. med + tät o. krusig hårbeklädnad. — De inom 
omr. funna  ff. likna i högsta grad M. longifolia  men kunna igenkännas som 
rotundifolia-hybr.  på stj:s beklädnad av krusiga, täml. jäm ntjocka o. i enst. 
fall greniga hår. —  Krom. 2n =  24, 56.

Adv. på rud.mark. — S Lund, Sölvesborg, Mölndal, Östersund; säkerligen 
ej uppkom m en på  fyndplatsen u tan  ink. i form  av utlöparbitar. — [Som 
inhem sk känd  från  s. o. meli. Eur., i V upp till Skottl.]

11. *M . ro tu n d ifo lia  (L.) Huds. 1762 (M. spicata  y rot.  L. 1753). —
R u n d m y n t a  (N ; ru p d m y n te ;  D : ru n d b la d e t  m ynte ; F : pyöreä leh-  
t inen  m in t tu ) .
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Vitt kringkrypande med dels underjordiska, fjälliga, dels ovan jo r­
diska, småbladiga utlöpare; stj. 25— 60 cm hög, tätt vitullig av krusiga, 
mångcelliga, täml. jämntjocka, ±  greniga hår, med axbärande grenar i 
de översta bladvecken; mlnbladsskivor oskaftade, runda t ovala med 
brett hjärtlik, om fattande bas, rundtrubbiga, svagt naggsågade, ovan 
gröna o. (nästan) kala, starkt rynkiga, undertill nätlikt tätnerviga o. 
(grå- el.) vitludna; ax täta, smala (vanl. 3X1 cm); foder korthårigt, 
med klocklik— halvklotformig, otydl. nervig pip o. korta, ngt spetsiga, 
±  (syllikt— )smalt triangulära tänder; k rona m kt liten, vit, ofta 9 ; 

nötter släta. Lukt kraftig, obehaglig. —  Krom. 2n —24, 18, 54. —  ES, H.

Odl. (mest förr  o. näs tan  blott i omr:s sydl. delar) o. gärna länge kvarst. på 
el. kring odl.platsen, i Sk o. D flerst. ty dl. förv. på  +  långt avstånd från  
bebyggelse (på renar,  banva lla r  etc.) o. i en del fall natura l.  på ±  naturl iga  
lok. (ängar, a lkärrs-  o. bäckkan te r  etc.) men säkerl.  ingenst. inhemsk; förr  
s tundom adv. med barlast. —  K. H u l t .  1950, n r  1520. — S Sk som ±  förv. 
o. delvis neofytisk flerst. i S, V o. SÜ; f.ö. uppg. el./o. belagd från  enst. 
lok. upp till Jmt, i flert. fall säkerligen odl. el. i någon m ån  förv., någon 
gång kanske (Gävle 1893) ink. med barlast.  -— N fö rr  tillf. adv. på barlast:  
Östf Kråkeröy vid F redriks tad ,  Oslo, Kristiansund. -— D som förv.: Brnh 
flerst. (nära Rönne sedan länge natura l.  på fuktig m ark), f.ö. känd f rån  några  
lok. på s. Fyn, JFrö o. s. Sj (Stevns, Kbhvn). —  F tillf. adv. Nyl D rum sö vid 
Hfors (o. Ab Kimito?). —  [Inhemsk i s. o. mell. Eur. o. n. Afr.]

A p p en d i x

Mentha X gentilis L. um. submaseula (Neum.) Hyl., n. comb. (M. 
gentilis var. agardhiana  f. submaseula  Neuman ap. K. Johansson in 
Bot. Not. 1910, p. 220; M. gentilis var. verticillata f. submaseula  (Neum.) 
Hyl. in Acta Phytogeogr. Suec. XIV, p. 44).

Mentha X dalmatiea Tausch um. fennica Hyl., n. nm. ( =  M. dal- 
matica  s. M arklund 1963 quoad pl. fenn .): caulis plerumque 45 75 cm
altus, firmus, densefoliatus, una cum ramis saltem juventute dense et 
longe pilosus; laminae foliorum brevipetiolatae, inferiores + late (ovate) 
ovales et subobtusae, ceterae ovatae, breviter acutatae, dentibus num e­
rosis, longis, arcuatim  elongatis argute sed sat leviter serratae; bracteae 
superiores sat reductae, verticillis florum densissimis sic quasi spicam 
interruptam  formantibus; pedunculi pilosi; flores 9 , stylo exserto, sta­
minibus reductis (antheris non raro  in fauce corollae visibilibus); calyx 
c. 2,5—-3 nun longus; corolla pallide violacea, c. 4,5(— 5) mm longa.

Habitat in cultis in provinciis naturalibus Karelia austr. et ladog., 
Isthmo karel., Savonia austr. et bor. et Karelia bor. Fennoscandiae



SLÄKTET M E N TH A  I D E T  NORDISKA FLORAOM RÅDET 241

o r i e n t a l i s  ( v id e  M a r k l u n d  19(53, p. 13 et  15) ;  o l i m  o d o r i s  c a u s a  c u l t a .

Typus in H (prov. Karelia bor.: Värtsilä, in pago, leg. H. R o i v a i n e n  

9. VIII. 1937; vide tab. 5 in M a r k l u n d  1963).

Summary

The g e n u s  Mentha in the Scandinavian flora

The genus Mentha  is represented in the Scandinavian flora by two undoubtedly 
indigenous, polym orphic species, M. arvensis L. and M. aquatica L. The former 
is not known from  the northernm ost parts of the Scandinavian peninsula, Ice­
land and the Faeroes but is otherwise common in most districts, both in 
natura l habitats and as a weed. The main type of M. aquatica is common in 
Denm ark and occurs in the coast districts of Norway north  to Hordaland; in 
Sweden it is common in the provinces of Gotland, Öland and Skåne and has 
more scattered occurrences, mainly along the coast, up to Dalsland and Stock­
holm. It also occurs in F inland (Åland, Nyland) and the Faeroes. A glabrous 
seashore race, var. litoralis (Ilartm.) C. A. West., grows in the Swedish east 
coast from  nor th  Kalmar district up to Hälsingland and also in SW Finland: 
Åland and Satakunta. The hybrid  M. aquatica X arvensis (M. X verticillata L.) 
is know n in Sweden up to Dalarna and Ångermanland, from  most districts of 
Denm ark and the coast districts of Norway up to Hordaland (one locality also 
in Sogn); it is also known from  Åland and Satakunta in Finland. The Swedish 
distribution of this extremely variable hybrid thus extends further  north  than 
that of M. aquatica, and even in their common area it often occurs independ­
ently of the parents. It was formerly grown as an odoriferous plant in the 
province of Småland.

In the same way, forms of the polymorphic hybrid  M. X gentilis L., i.e. 
M. arvensis X spicata, have long been grown in Sweden, namely nm. sub- 
spicata F. Aresch. (also know n from Denmark) and nm. parviflora  Hartm. 
(also in south F in land  and N orw ay) ; they are now rare as relicts from cultiva­
tion near old habitations. Other forms of this hybrid are nowadays mainly or 
exclusively weeds (esp. in potato fields): nm. anderssoniana  (II. Br.) Hyl. (in 
Sweden), nm. Arrhenii (Lindb. fil.) Hyl. (in south F inland and a few places 
in east Sweden) and 11111. hirtelln Markl. (in Finland), all of which remind of 
M. arvensis  by their  calyx being hairy even at the hase. This is glabrous in 
11111. subspicata  and  in nm. verticillata  F. Aresch., which is widespread in south 
Sweden and also occurs in D enmark and the coast districts of Norway; it 
grows mainly as a weed but sometimes as a neophyte along rivulets etc. In 11111. 
parviflora  the flowers are very small and totally asexual, in the other notho- 
niorphs mentioned the flowers are female. The nm. submascula  (Neum.) Hyl., 
know n only from  Gotland, deviates by bisexual flowers. F rom  this province 
there are also two collections which seem to be M. X smitliiana  R. E. Grab., 
i.e. M. aquatica X arvensis X spicata.

The other paren t  species of M. X gentilis, M. spicata L., is nowadays na tu ­
ralized in m any par ts  of D enm ark and south Sweden (up to Västergötland and 
Östergötland) and has been found as a casual fu rther  north in Sweden (Stock-



242 N IL S H Y L A N D E R

holm , Medelpad) and Norway but is certainly everyw here an escape from  
form er cultivation; it occurs as “w ild ” m ainly in ruderal places, along roads 
etc. On the other hand, M. longifol ia L., w hich also m ay be found in such  
localities, grows in Denm ark and south Sweden, esp. in lim e districts, seem ingly  
indigenous in damp places, such as borders of stream s and rivulets —  in 
Sweden m ainly as var. lot issima  Hartm., a broad-leaved $  form . In Denm ark  
a spontaneous hybrid w ith M. aquat ica  has been found. The hybrid M. arven-  
sis X longifolia,  M. X dalmatica  Tausch, is know n from  num erous localities 
in SE Finland in form  of one clone, 11111. fennica  Hyl., w hich was grow n in 
the sam e w ay as M. X gentilis and now  rem ains near habitations. The third  
species of the Spicatae  group, M. rotundifol ia  (L.) Huds., has lieen found as 
a casual (partly introduced with hallast) in Sw eden, N orway and Finland but 
occurs as an escape from  earlier cultivation and partly naturalized in moist 
places in Denmark and Skåne, the southerm ost province of Sweden. Its hybrid  
with M. longifol ia has been found in a few  places in Sweden as casually  
introduced.

The subgenus Pulegium  is only represented by casual occurrences of M. 
pulegium  L., w hich  has been found near Copenhagen and H elsingfors (H el­
sinki) and in several years near Göteborg (Gothenburg). It w as form erly  
officinal and som etim es grown for m edicinal purposes like M. X piper i ta  L. 
and M. spicata  var. crispa  (Bth.) Mansf., w hich have also been found rarely 
as escapes in ruderal places in Sweden.

F o r  fu r th e r  in fo r m a t io n  o n  th e  M. gentilis  a n d  dalmat i ca  c o m p le x e s  see  
H y l a n d e r  1941 a n d  M a r k lu n d  1 9 6 3 , 011 M. aquatica  a n d  M. aquatica  X arven-  
s is  H å r d  1 9 5 5 .
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I. Introduction  

1. Normal M eiosis and Pollen D evelopm ent
It m a y  b e a p p ro p r ia te  a s an  in tr o d u c t io n  to  r e c a p itu la te  Ihe p r in c ip a l  
fe a tu r e s  o f  m e io s is  (cf. S t r a n d h e d e  1965 a) a n d  p o lle n  m ito s is  (cf. 
S t r a n d h e d e  1965 b) in  Eleocharis.

The first meiotic division is, from a cytological viewpoint equational. 
The m etaphasic associations pass quite regularly to the poles. The 
second division is cytologically reductional, and it is here that  irregu­
larities become observable if present. After a short interphase, one 
tetrad nucleus passes into first pollen mitosis, while the other three 
tetrad nuclei degenerate. The resulting pseudomonad thus has three 
abortive nuclei and one viable nucleus. At the time of first pollen 
mitosis, cell membranes m ay be observed between the tetrad nuclei.

The generative nucleus of the pollen grain undergoes yet another 
division before shedding, the second pollen division, and a norm al 
pollen grain thus has a total of six nuclei: three degenerate tetrad 
nuclei, which often almost disappear, one large, but often diffuse, vege­
tative nucleus, and two small, lens-shaped, sperm nuclei.

2. Material and M ethods
The plant discussed below belongs to Eleocharis palustris (L.) R. & S. 
ssp. palustris (cf. S t r a n d h e d e  1960) and was collected in Morastrand,
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Dalarna, Sweden, in a shallow pool beside the road near Grophus (plant 
no. 069901). The somatic chromosome num ber is 2 n = 1 6  (4 L +  12 M-S) 
and thus quite normal. The 16 chromosome taxa within Palustres seem 
to he tetraploid, being secondarily obtained from the basic num ber 
X =  5 by chromosome fusions (cf. S t r a n d h e d e  1965 c).

Squash preparations were made in 1958 of im m ature  anthers of the 
plant discussed. These reveal strange irregularities in the pollen fo rm a­
tion in that year, which have not, however, been observed in p rep a ra ­
tions made later. Although it has thus been impossible to complete the 
observations, a report on the conditions observed, which seem to be 
ra ther unique, should be of some theoretical interest.

The cytological technique used has previously been presented 
(S t r a n d h e d e  1965 a, b, c). Young spikes are fixed in a Carnoy solution 
(3: 1), and the anthers are then squashed and stained in acetocarmine.

II. O b s e r v a t io n s  

1. Deviating Pollen Formation

In addition to conditions which fall within the variation in the com­
mon, cytological appearance of Palustres, a quite deviating type of pol­
len grain is frequently observed in preparations from this plant. Accord­
ing to meiotic principles, there should be 4 tetrad nuclei at interphase 
after the second meiotic division, but m any pollen grains of this plant 
have 8 nuclei at this stage (fig. l a ) .  The density and structure vary 
between the nuclei.

One of the “octad” nuclei usually passes into a mitosis with 4 chro­
mosomes (fig. 1 b), viz., half the normal num ber of n =  8. 3 or 5 chro­
mosomes may rarely be observed in metaphases of this division (cf. 
figs. 1 d and e). During the mitosis, seven nuclei normally remain 
undivided, most commonly gathering in the proximal (apical) part of 
the pollen grain (figs. 1 h, d, e, and f).

Single pollen grains have only 6 observable resting nuclei during the 
mitosis, but this num ber is not quite definite, as two adjacent nuclei 
may possibly be mistaken of only one (cf. fig. 1 f). Mitosis may, how­
ever, occasionally take place contemporarily in two of the “octad” 
nuclei (cf. figs. 1 a and c), in which case the num ber of undivided 
nuclei is actually six.

No other chromosome numbers have been found in this type of 
deviating pollen apart  from those mentioned. The anaphase (fig. 1 f) is



CHROMOSOME STUDIES IN ELEOCHARIS. IV 245

Fig. 1. H em i-haploid pollen grains. — a: An “octad” with two nuclei in beginning 
first pollen mitosis. — b—c: F irst pollen m etaphase. — b: 4 m etaphasic chrom osomes 
(1L +  3M -S), the comm on hem i-haploid number, and seven degenerating nuclei. — 
c: Two “octad” nuclei developed into metaphase. — d— e: The rarely occurring ch ro ­
mosome num bers 3, respectively 5 at metaphase. — /: F irst pollen anaphase. ■— 
g: F irst pollen telophase. — h: Interphase between first and second pollen mitosis 

with 9 nuclei extremely dispersed in the whole pollen grain. (Xc. 850)
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Fig. 2. a: Interphase w ith a dum b-bell formed nucleus after irregular second m eiotic  
division . —  b— e: F irst pollen m etaphases. —  />: n = 8 ;  c: n = 9 . -— d— e: Chromatic 
extensions and connections because of stickiness. —  /— h: Mitotic irregularities 

during first pollen telophase (fig. h is drawing). (X c. 850)

regular, and the 4 chromosomes pass to the poles (fig. 1 g ). Pollen 
grains of this type have 9 nuclei after this mitosis (fig. 1 h).

In one of the preparations from 1958, m any aborting pollen grains 
are present. Other pollen preparations have been made from the same
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plant but not until two years after the squash preparations discussed. 
The pollen was quite norm al at that time, and no deviating pollen 
mitoses were observed.

2. A Few Notable O bservations on Normal Pollen Grains of the Plant

Meiosis was unfortunately  unavailable for direct study, but the results 
of meiotic irregularities are obvious in many tetrads. In some cases, 
meiosis seems to be so disorientated that the second division fails com ­
pletely. A dumb-bell formed restitution nucleus is shown in fig. 2 a as 
an example. Quite norm al tetrads are also noted in the preparations, 
and many first pollen mitoses are quite norm al with n =  8 (fig. 2 b). 
A few pollen mitoses with one or a few supernum erary  chromosomes 
are also observed (fig. 2 c). Fragments occur in single pollen mitoses, 
and  a somewhat sticky appearance is observed in a few metaphases 
(figs. 2 d  and e).

The anaphase passes regularly in most cases but, in a very few 
mitoses, fragments lag during anaphase and telophase (figs. 2 f, g 
and h ) .

III. D is c u s s io n  

1. D eviating Pollen Formation

The results of meiotic irregularities are obvious within the p repara ­
tions though meiosis has not been available for direct study in this 
plant. The dumb-bell shaped restitution nucleus in fig. 2 a shows one 
result of severe meiotic irregularities during the second division. Such 
meiotic irregularities seem not, however, to be responsible for the occur­
rence of 8 nuclei at the te trad  stage observed in several pollen mother 
cells. The “octad” is probably produced by an additional division of 
the tetrad.

The occurrence of 8 nuclei at the interphase after the tetrad stage 
is reminiscent of a phenomenon described by J o h n s s o n  (1944) in the 
diploid species Alopecurus m yosuroides (n =  7). He calls it polymitosis 
in accordance with B e a d l e  who had  previously described similar be­
haviour in maize. In Alopecurus the meiosis is normal, but after an 
exceedingly short resting stage the chromosomes are reorganized into a 
metaphasic plate. No pairing or longitudinal division occurs, but the 
chromosomes separate at random  during anaphase. The result is an 
octad in which the nuclei have 1— 7 chromosomes with a mode at 3—4
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chromosomes. W hether this extra division is to be regarded as a pre­
m ature  pollen mitosis after an abnormally shortened resting stage, or 
as a double meiosis, is a m atter for discussion. It is of interest that 
R e s e n d e  has advanced the opinion that chrom onem ata do not divide 
during the second meiotic division (ref. in R e s e n d e  1956). In that case, 
an  additional second meiotic division in diploids could perhaps give 
rise to chromosome numbers like those found in Alopecurus.

It is a well-known fact that three of the four te trad  nuclei become 
abortive in Eleocharis and other genera of Cyperaceae. These nuclei are 
usually found in the proximal part of the pollen grains. The additional 
division of the tetrad, resulting in 8 nuclei in the plant under observa­
tion, m ay rarely give rise to a tendency for mitosis in two nuclei (figs. 
1 a and  c), and the six undivided nuclei may seem to correspond directly 
to the three degenerating nuclei of the norm al tetrad. As previously 
pointed out (S t r a n d h e d e  1965 b ) ,  however, a complete mitosis has 
never been observed in the abortive, proximal nuclei of E. palustris. 
These nuclei m ay reach a stage simulating metaphase during pollen 
mitosis but do not divide. It thus seems most improbable that the 
“octad” is produced by a simple mitosis of the tetrad nuclei. Very 
special conditions seem to be prevailing during the additional division 
of the tetrad nuclei, as such “octad” nuclei which pass into the sub­
sequent mitotic metaphase stage have half the haploid, or “hemi- 
haplo id”, chromosome num ber of 4. A mitotic division of the tetrad 
nuclei would not lead to such an additional reduction of the chromo­
some number.

Seven of the “octad” nuclei usually behave quite similarly to the 
three abortive tetrad nuclei of the normal pollen grains. They normally 
gather in the proximal part  of the pollen grains. Less frequently, they 
are dispersed as in fig. 1 h, but the same thing m ay also occur in the 
pollen grains of quite regular and norm al plants. One “octad” nucleus 
passes into a mitosis that in all details corresponds to a first pollen 
mitosis (cf. figs. 1 and 2). It is also notable that, sporadically, a second 
“octad” nucleus passes into a metaphase (fig. 1 c) as if. at the “octad” 
stage, a certain after-effect remains in two (daughter?) nuclei of the 
special physiological conditions, which normally cause one of the tetrad 
nuclei to undergo first pollen mitosis.

There are similarities between the cases reported in Alopecurus and 
Eleocharis, but there are also important differences. In Eleocharis, 
the “octad” stage is the earliest stage observed, and no nuclei have been 
seen in which the chromosome num ber is extremely small or high as
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in Alopecurus.  T he  n o rm a l  condition  is th a t  4 ch rom osom es are  found, 
seldom 5 or  3. No ch rom osom e n u m b ers  betw een  n =  5 an d  11 =  8 , or 
below n  — 3 have been observed. T he ra re ly  occurr ing  mitoses w ith  
n  =  3 or n  =  5 m a y  p ro b ab ly  be explained by  a restr ic ted  a ff in i ty  be­
tween the  ch rom osom es  of the  te trad  nuclei (cf. below), b u t  th is  f lu c ­
tu a tion  is also a para l le l  to the n o rm a l  conditions in ssp. palustris, 
w here  single s u h n u m e ra ry  a n d  su p e rn u m e ra ry  chrom osom es occur 
sporad ica l ly  at f irs t  pollen mitosis  of o therw ise  quite reg u la r  plants. 
One of the  4 ch rom osom es  is often  long (L), the  o ther  3 ch rom osom es 
are  sho r te r  (M-S), a n d  the hem i-hap lo id  ka ry o ty p e  (1 L  +  3M -S) (fig. 
16) is s im ila r  to h a l f  the  n o rm a l  ka ryo type  of E. palustris  ssp. palustris  
( 2 L  +  6 M-S) (cf. S t r a n d h e d e  1 9 6 5  c).

As prev iously  discussed (S t r a n d h e d e  1965 c), the  ch rom osom e n u m ­
ber  2 n = 1 6  m a y  be reg a rd ed  as te traploid . As no  m ult iva len ts  are 
n o rm a lly  fo u n d  at the  meiotic  m e taphase ,  no signs of autopolyplo idy  
rem ain . It seems, however, conceivable th a t  the 8  ch rom osom es of haplo- 
phase  shou ld  be able  to pa ir  w ith  each other, giving the ex tra  division 
found  in the  p lan t d iscussed the c h a rac te r  of an  add it iona l  reduc tion  
division, d u r in g  w h ich  the  two basa l genom es of the h ap lophase  of the 
stabilized te trap lo id  cyto type segregate. Such hap lo id  pa ir ing  m a y  he 
possible betw een  the  basa l  genomes of old polyploids because  of a 
res idua l  hom ology  w h ich  is n o rm a lly  h id d en  because of the d ifferen tia l  
hom ology  betw een  the  recent, d iffe ren tia ted  genomes of the  diploidized 
polyploid. A res idua l  hom ology  betw een  the tw o genomes on w h ich  the 
recent h ap lo p h ase  of E. palustris  ssp. palustris  is based  m a y  explain 
the regu la r i ty  of the h em i-hap lo id  chrom osom e n u m b e r  found. In  Alo­
pecurus,  on the o th e r  han d ,  no  such  regu la r i ty  occurs, bu t  all c h ro m o ­
some n u m b e rs  b e tw een  n = l  a n d  n  =  7 are  fou n d  (J o h n s s o n  1944). 
This  m a y  p e rh a p s  be exp la ined  by  a lack  of res idua l  hom ology because 
the basic  n u m b e r  of A lopecurus  coincides w ith  the ch rom osom e n u m ­
ber  of the h ap lo p h ase  (X =  n  =  7).

F ro m  a cytological v iewpoint,  the second meiotic  divison in  p lan ts  
w ith  localized cen trom eres  is mitotic, or equational.  In  Eleocharis,  h o w ­
ever, the second meiotic  division is reductional.  w hile  the first division 
is eq ua tiona l  (S t r a n d h e d e  1965 a). These pecularities  m a y  be ano th e r  
reason  for  the d ifferences observed betw een Alopecurus  and  the p lant 
of Eleocharis  u n d e r  discussion. In  Eleocharis  hom ologues a re  paired  
until  the second meiotic  division during  w h ich  they  segregate. If this 
division is repea ted  for  certa in , u n know n , exceptional reasons, a new 
pa ir ing  m a y  occur because  of the res idua l  hom ology  discussed above.
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Still another condition is observed in Eleocharis which m ay facilitate 
such additional pairing in a stage where no pairing normally occurs. 
It is the notable tendency for somatic pairing observed (ef. S t r a n d - 
h e d e  1965 c) .

After the hemi-haploid mitosis discussed, corresponding to first pol­
len mitosis of normal pollen grains, the deviating pollen grains have 
9 nuclei: seven of them correspond to the norm al three, degenerate 
nuclei, and of the other two nuclei, one is the generative nucleus and 
the other one the vegetative nucleus of the hemi-haploid pollen grain. 
Normal pollen grains have 5 nuclei at this stage (cf. S t r a n d h e d e  
1965 b ) .

M a r t e n s  (1939) has reported supernum erary  nuclei in pollen grains 
of Carex pictci. These pollen grains have two vegetative nuclei, two 
generative nuclei, and they germinate with two tubes. This type of twin 
pollen grain does not seem to have any similarity to the present case 
of Eleocharis.

Pollen grains that have only half the norm al genome should be 
lethal, which is probably the case as many empty pollen grains have 
been observed in the preparations made in 1958. Two years later, how ­
ever, the pollen grains of the plant were quite norm al and m o rp h o ­
logically well developed. A probable explanation is that the aberrant 
spike from which the preparations were m ade in 1958 was quite unique. 
All later attempts to complete the observations discussed here have 
proved fruitless.

2. Normal Pollen Formation in the  Plant Discussed

The cytological behaviour of the plant discussed is heterogeneous. Cyto- 
logically norm al as well as deviating pollen m other cells are found 
within one and the same anther. A treatise on the normal, cytological 
conditions within E. palustris ssp. palustris has recently been published 
(St r a n d h e d e  1965 c). These conditions will not be discussed again 
here, bid a few notable observations in this plant will be mentioned 
though they are obviously independent of the curious hemi-haploid 
pollen mitoses discussed.

The first observation deserving comment is the sticky appearance of 
several chromosomes at first pollen mitosis. The sticky appearance of 
the chromosomes of Eleocharis and other genera with “diffuse” centro­
meres has been observed by several cytologists (cf. S t r a n d h e d e  
1965 c). Under certain circumstances, as in figs. 2 d and 2 e, this slicki-
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ness m a y  he s im ilar  in  ap p e a ra n ce  to sm all satellites. Satellites have 
not been fo u n d  w ith  any  cer ta in ty  by  the au tho r ,  b u t  T a n a k a  (1942), 
H å k a n s s o n  (1954), B e r n a r d i n i  (1959), a n d  others  have rep o r ted  sa te l­
lites in P alustres.

A nother  observation  is the  sporadic  occurrence  of f ragm en ts  th a t  
have  a tendency  to lag du r in g  an a p h a se  of first pollen  mitosis. Such 
lagging m a y  have  several causes. One m ay  be a persisting  stickiness 
of the k in d  just  discussed. A nother possibility is the occurrence  of 
difficulties du r in g  the long itud ina l  division of such  m ito tic  fragm ents . 
Very rarely , s im ilar  m ito tic  i r regularit ies  have  been observed bo th  in 
first pollen m itoses a n d  in  roo t  mitoses w hen  sm all  f ragm en ts  occur in 
o therw ise  n o rm a l  sam ples  of P alustres. One explanation, supported  by 
observations on o ther s tra ins  w ith in  P alustres, is th a t  the cen trom eric  
activ ity  is res tr ic ted  in  sm all fragm ents .  The observations support  the 
idea th a t  the  cen trom eric  activ ity  is no t quite u n ifo rm  along the  whole 
ch rom osom es b u t  restr ic ted  to special points or pa r ts  a long the  c h ro m o ­
somes (cf. S t r a n d h e d e  1965 a, c).

IV. Conclusions

As no stages p r io r  to the “o e ta d ” stage were available  for s tudy, the  
conclusions d ra w n  m u st  be hypo the tica l  in  several respects, a n d  no 
defin ite  ex p lana tion  of the cytological phen o m en o n  of p lan t  069901 can 
be given. A possible exp lana tion  is the  occurrence  of an  additional 
division d u r in g  meiosis w ith  reduc tiona l  effect, resu lting  in an  octad 
ins tead  of the n o rm a l  te t rad  a n d  a hem i-hap lo id  chrom osom e n u m b e r  
at firs t pollen mitosis.

As m en tioned  above, J o h n s s o n  h as  described a s im ilar  case in  Alo- 
p ecurus m yo su ro id es , b u t  hem i-hap lo id  ch rom osom e n u m b e rs  do not 
occur as reg u la r ly  in th a t  genus as in E leocharis. In  spite of this, it 
seems possible to explain  th a t  case an d  the presen t one in  E leocharis  
in the sam e way. The s trong  var ia t ion  in  ch rom osom e n u m b e r  of the 
“o c ta d ” nuclei of A lopecurus  is possib ly  caused  by lack of hom ology 
betw een  the  chrom osom es of the  hap lophase , viz., the chrom osom e 
n u m b e r  of the h ap lo p h ase  is the  sam e as the basic  n u m b e r  (n =  X). The 
p ro n o u n ced  regu la r  hem i-h ap lo id  ch rom osom e n u m b ers  fou n d  in the 
E leocharis  p lan t,  on the  o ther hand , m ay  be a result of a re s idua l  
hom ology causing  p a ir ing  betw een  the two basic genomes found  in the 
h ap lo p h ase  of the  old te trap lo id  taxon E. pa lustris  ssp. pa lustris  w ith

17 B o ta n isk a  N o tise r  1965.
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2n =  16 (cf. S t r a n d h e d e  1965 c ) , viz., n :=2X . The regularity  during 
this additional division in Eleocharis is probably  supported by the 
norm al course of cytological post-reduction during  meiosis and  perhaps 
also by the tendency for som atic pairing observed.

Though less probable in the present case, pairing should also be 
possible because of a partial, haploid homology between chromosom es 
as a result of certain  chrom osom al m utations such as reduplications of 
homologous segments (D a r l i n g t o n  1937). If such a sectional meiotic 
pairing is established it m ay also be continued between non-hom o- 
logous sections as shown in meiotic prophases of s tructu ra l hybrids of 
maize (M c Cl i n t o c k  1933).

Summary

The aim  of the paper is to dem onstrate and discuss the occurrence of pollen 
grains w ith an “octad” instead of a tetrad  stage in a p lan t of Eleocharis palust­
ris ssp. palustris in 1958. The first pollen mitosis has half the haploid (hemi- 
haploid) chrom osom e num ber and, instead of th ree abortive te trad  nuclei, 
these deviating pollen grains have seven degenerating nuclei during first pollen 
mitosis.

The au tho r suggests tha t an abnorm al m eiotic course, consisting of three 
divisions, two of w hich are reductional, may result in the conditions observed. 
The 8 chrom osom es of the norm al haplophase seem to be capable of pairing 
w ith each o ther because of a residual homology between the two basal genomes 
w hich are included in the recent norm al haplophase.

(Stickiness of chrom osom es and irregular anaphasic movements of small 
m itotic fragm ents are briefly  discussed.)
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Physiological and Genetical Effects on Seed of 
Soft X-rays Used for Radiography

By S i r i  K r i s h a n  I v a m r a  1 a n d  M i l a n  S im a k

D epartm ent of Forest Genetics, Royal College of Forestry, Stockholm 50

Introduction

For determ ining seed quality by radiography, the m aterial is exposed 
to soft x-rays. The dose given is small, bu t in cases w here the seed is 
to be used for fu rth e r experim ents, it is im portan t to know, if the 
irrad iation  has produced any physiological or genetical effects. The 
results of o ther rad ia tion  studies can only be of lim ited im portance here, 
as the effects of irrad ia tion  vary w ith a num ber of factors, e.g., ra d ia ­
tion quality, m oisture content of seed, degree of seed ripeness, tem pera­
ture, etc. (cf. G u s t a f s s o n  & S im a k  1958). The present investigation was 
undertaken  to study the effect of soft x-rays w ith the sam e equipm ent 
and  under the sam e conditions as are usually  used by us for seed 
radiography.

Material

T hree samples, one each of Scots pine (Pinus silvestris L.), N orw ay spruce 
(Picea abies L.) and celery (Apium graveolens L.), were used for the experi­
ment. The details of the sam ples are given in table 1.

F or the present study it was necessary to use fresh  and hom ogeneous m ate­
rial. This was obtained in the case of pine and  spruce by radiographying 
freshly collected samples and selecting only such seed, as had  fully developed 
em bryo and endosperm  (cf. fig. l b ,  class IV A, G u s t a f s s o n  & S i m a k  1956). 
F or celery, no sim ilar classification of em bryo types w ith the help of x-ray 
radiography is available. However, it is possible by this m ethod to distinguish 
between em pty and filled seed (cf. fig. 1 a). The em pty seed was m ostly shrivel­
led and, consequently, the la tte r was removed from  the sample by m icroscopical 
exam ination and only the rest was used for the experim ent.

1 Visiting scientist.
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Tabic 1

255

Species Locality L atitude A ltitude 
in  m etres

Y ear of 
co llection

Pinus s i lv e s t r i s .....................  S ö d e rm an lan d  59° 3' 55
Picea a b i e s ............................  S m åland  57° 32' 260
. . . [C om m ercia l sam ple ob tained  from  S tateApium graveo lens ................ j Seed T esüng  So]na

1964
1964

1964

Methods

Seed w as  i r ra d ia te d  w i th  soft x-rays f ro m  the  sam e eq u ip m e n t  as u sed  for 
r a d io g ra p h y  (K a m ra  1964). T he  condit ions  of exposure  w ere :  kV =  14, mA — 10, 
focus =  25 cm, a nd  t im e  =  3, 6, 12, 24, 48, 96, 400 and  800 seconds. (These v a ­
lues also inc lude th e  ex posure  of 3 seconds used fo r  tak ing  ra d io g ra p h s  in 
o rd e r  to select the  m a te ria l .)  After i r rad ia tion ,  the seed w as pu t  fo r  g e rm in a t ion  
im m edia te ly .  As co n tro l  n o n - i r rad ia ted  seed (O) was used. In  o rd e r  to m a k e  
th is  series c o m p arab le  w ith  the  m ate r ia l  selected rad io g raph ica l ly  in  the  
i r rad ia ted  series,  e m p ty  a n d  insec t-dam aged  seed w as  rem ov ed  f ro m  the  con tro l  
sam ples  of p ine  a n d  sp ru ce  by m acro sco p ica l  e x a m in a tion  as f a r  as possible. 
Moreover, a t  the  end  of the  germ in a t io n  period, all u n g e rm in a ted  seed w as  
dissected o u t  an d  exam ined .  In  th is  way, the exact n u m b e r  of filled seed w as  
de te rm ined .  T h is  p ro c e d u re  was, n a tu ra l ly ,  u n n ecessa ry  in the case of celery, 
as he re  the  shr ivelled  (empty) seed h ad  a lready  been rem o ved  f ro m  th e  en t i re  
sample.

T he  dose ra te  of the  x -ray  a p p a ra tu s  used w as d e te rm ined  by Mr. A h n s t r ö m  
of the B iochem ica l In s t i tu te  of th e  U nivers ity  of S tockholm , w i th  the  m e th o d  
of ion isa t ion  ch a m b e rs  specially  co ns tru c te d  for m easu r in g  low-kilovolt r a d i a ­
tion. T h e  m e a s u re m e n t  sho w ed  the x-ray  dose to be of the  o rd e r  of 1,95 R p e r  
second ( +  7 °/o).

W a te r  con ten t  of the  sam ples  w as d e te rm in ed  a t  the  tim e of i r r a d ia t io n  by 
d ry in g  seed fo r  16 h o u rs  a t  105°C an d  it gave the fo l low ing values:

P ine  =  4.8 °/o. Spruce  =  4.6 °/'o. Celery =  5.3 °/o

P h y s i o l o g i c a l  e f f e c t s  o f  i r r a d i a t i o n :  T h e  physio log ica l  e f ­
fects w ere  s tud ied  o n  the g e rm ina t ion  percen tage  and  I lie g e rm in a t ion  ra te  of 
the d if fe ren t  series. T h e  g e rm in a ted  seeds w ere c ou n ted  every  d ay  beg inn ing  
w i th  the 4 th  day. F o r  p ine  a n d  sp ruce  a seed w as considered  as ge rm ina ted ,  
w h en  the  leng th  of the  roo t  w as  equa l to the  leng th  of the seed itself; in celery, 
w h en  the  length of the  roo t w as  th ree  t im es  th a t  of the  seed.

G erm ina t ion  test w as  p e r fo rm e d  on J a c o b s e n  a p p a ra tu s  u n d e r  the fo l low ing 
condit ions :

(a) F o r  p ine  an d  sp ruce :
T e m p e ra tu re  =  20°C constan t.
L igh t = 1 0 0 0  L ux  (continuous) .
N u m b e r  of seeds g e rm ina ted  =  4 X 50.
P e r io d  of g e rm in a t io n  =  30 days.
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Fig. 1. a : X -ray rad io g rap h  of celery  seed. (a. em pty , b. filled  seed.) —  b : Fully  devel­
oped  seed (class IV A). —  c: Seed w ith  incom pletely  developed em bryo . (Seed types 
b. an d  c. are  valid b o th  fo r p ine an d  spruce.) —  d: N orm al cell div ision  in pine. —  
e: Note sim ple b ridge an d  m icronucleus in  pine. —  f: C hrom osom e bridge in spruce.

(b) F or celery:
P re treatm en t =  G erm ination substra tum  m oistened w ith 0.2 °/o IvN03. 
T em perature =  A lternate, 20°C for 16 hours, 30°C for 8 hours. 
L igh t= 1000  Lux (given for 8 hours when tem perature was 30°C). 
Num ber of seeds germ inated =  4X 50.
Period of germ ination —21 days.

G e n e t i c a l  e f f e c t s  o f  i r r a d i a t i o n :  Cytological investigations on 
the roo t tips of seedlings were undertaken  in order to study the genetical effects. 
The cytological analysis was carried  out in all the th ree species on such seed­
lings in w hich the length of the root was alm ost equal to tha t of the seed and

2 m m
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which grew on the day when the germination culminated. The material was 
fixed in Ca r n o y ’s solution (3 parts of absolute alcohol and 1 part of acetic acid) 
and hydrolysed in equal parts of absolute alcohol and conc. hydrochloric acid. 
Squashing was done in ‘2 °/o orcein. Anaphase and telophase were investigated 
ill order to find out, if bridges and in connection with them any fragments exi­
sted. Even the micronuclei in the telophase and interphase were looked for.

Results

( i)  P hysio log ica l e ffe c ts  of irradiation w ith  so ft  x -rays

(a) G e r m i n a t i o n  p e r c e n t a g e :
The irradia tion  had  no effect on the final percentage of germination 

in all the three species, as will be seen from the following table.

Table 2

Period of R-Üose 
irradiation 1.95 R/sec 
in seconds (±  7 °/o)

Germination percentage

Picea abies  
after 30 days

Pinus silvestris  
after 30 days

Apium graveo­
lens after 21 

days

0 0 99 100 75
3 5.8 99 99 74
6 11.7 99 100 80

12 23.4 100 100 71
24 46.8 100 100 72
48 93.6 100 100 74
96 187.2 99 100 78

400 780.0 99 99 80
800 1560.0 100 100 72

(b) R a t e  o f  g e r  m i n a t i o n :
The curves for the rate of germination of the irradiated series of 

each species were very close, so lhat the differences were not easy to 
m ake out. In view of this, three characteristic points were chosen from 
the germination curves in order to get an idea of the germination rate. 
These points were as follows:
1) The day on which the germination in the control series culminated, 

ft was the 7th day for spruce and celery, and the 5th day for pine.
2) Three days after the culmination of germination (10th and  8th day 

respectively).
3) The 21st day.

S p r u c e :  As will be seen from the curve for the 7th day (fig. 2), 
short periods of irradiation (3— 24 seconds) showed a stimulative effect; 
the difference between the germination value of the control and tha t
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G erm ina tion  p e r c e n ta g e
21 a t d a y

7 th  day

I r ra d ia tio n  period in seconds

Fi: 0

of the series with 12 seconds of irradiation being more than 20 %  
(maximum stim ulation). After this, the curve falls, at first very rapidly 
up to 48 seconds of irradiation and later very slowly. The low value of 
germination for 400 seconds of irradiation is to be considered insig­
nificant, because of the large variation among the replicates of 400 
seconds series. Even with the longest irradiation period (800 seconds), 
the germination percentage was about the same as that  of the control.

Already three days later (10th day), the stimulative and  delaying 
effects had disappeared. After 21 days, the germination percentages in 
all the series practically reached the maximum.
P i n e :  The curve for the 5th day (fig. 3) shows a constant fall in 
germination with increasing time of irradiation except for a weak fa­
vourable effect after 3 seconds of exposure. The value of germination 
in the case of 800 seconds of irradiation is about 45 %  less than  that 
of the control. The curves for 8 and 21 days do not show any stimula­
tion or delay in germination.
C e l e r y :  This species has a very irregular germination with large 
variations among replicates (cf. fig. 4). No clear differences in the ger­
mination rates of the various series are shown by the curves for 7, 10 
and  21 days.
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Fig.5- R a te  of g e r m in a t io n  in P in u s  s i l v e s t r i s
G e rm in a tio n  p e r c e n ta g e

Ir rad ia tio n  period in seconds

Fig. 3.

Fi0.4. R a te  of o e rm in a tio n  in Apium  o r a v e o le n s  
G erm ination  p e rc e n ta g e

21s t  day 

10th day

7 th day

A00
312 Irrad ia tio n  period in seconds

Fig. 4.
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(ii) Genetical effects of irradiation with  soft x-rays

Cytological analyses showed different results for the three species. 
Investigations were carried out on 10 seeds of each irradiation series 
and  on an average 30 plates/seed were studied. The results (fig. 5) show 
that in spruce and pine disturbances in cell division occur already with 
short irradiation periods. In spruce even the presence of a spontaneous 
chromosome aberration (one bridge in one seed out of 30 plates analysed) 
was observed. In celery, there was no irregularity in cell-division notice­
able even with the longest period of irradiation.

Discussion

From the forestry plants pine and  spruce were selected as the experi­
mental material in view of the fact that their seed has been extensively 
studied by x-ray radiography. Celery was chosen as a representative of 
the agricultural plants.

The commonly used time of exposure for the radiography of several 
species of seed is about 2— 3 seconds, depending upon such factors 
as the structure of the seed, type of film, the adjustments of the x-ray 
machine, etc. The adjustm ent of the machine in our usual work is at 
kV =  14, mA =  10 and  focus =  25 cm. An exposure of 2— 3 seconds under 
these conditions corresponds to a dose of 3.90 to 5.85 R (±7  %). How ­
ever, in the present investigation such a long exposure time as 800 
seconds ( =  1560 R) was used, in order to have a very safe margin for 
the judgement of the effects of x-rays on the radiographed seed.

No effect on germination percentage was observed in all the three 
species even with the longest irradiation period (800 seconds). This 
would mean that the commonly used exposure time for radiography 
(2— 3 seconds) can be increased at least a hundred  times without d am ag­
ing the germination value of the investigated seed.

The rate of germination did not show any distinct delay in spruce 
and celery. In the case of pine, a delay in the rate of germination was 
observed clearly on the 5th day with 800 seconds of irradiation. Already 
3 days later this effect practically disappeared. However, from these 
results it should not be generalized that pine seed is more sensitive 
than that  of spruce. Earlier investigations pointed out that there can 
be differences in the radiation sensitivity between populations of a 
species ( O h b a  & S i m a k  1961) and among the individuals of a popu la­
tion ( S i m a k  et al. 1961). Moreover, the pine seed collected during 1964
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Fig.5. CytoLoöical a n a l y s i s  on r o o t s  o f  Qe-rminaicd s e e d  . 

Period of Pinus P icea  Apium R-Dose
O raveo len s  1.95 R/sec.
V t \  ( ± 7 ° /o ‘)

Fig. 5. E ac h  section in the circle rep resen ts  one analysed  seed.
W hite :  Seed w ith  no rm al  cell divis ion only.
D ark :  Seed w ith  at least one a b n o rm a l  cell division (chrom osom e bridge).  
Dotted: Seed with  norm al cell divis ion bu t  with micro-nuclei.
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was in general of poor anatom ical and physiological developm ent and 
its rad ia tion  sensitivity can be variable.

The purpose of the present investigation was to determ ine, if short 
periods of irrad ia tion  in the range of those used for rad iography have 
any  physiological or genetical effects on seed. F or spruce the ra te  of 
germ ination seems to be stim ulated w ith short irrad ia tion  up to 12 
seconds as is show n by the 7 days curve in fig. 2. It increases con tin ­
uously from  45 °/o for the control to 67 °/o for 12 seconds of irrad ia tion .

The germ ination value of the control in the case of pine is perhaps 
lower than  could be expected. This is due to the fact th a t the selection 
of filled seed in the control sam ple could not be carried  out radiograph- 
ically for apparen t reasons. In  view of the poor seed quality  in the 
year of collection, it is probable th a t some of the seed is filled bu t the 
em bryo is not fully developed (cf. fig. l c ) .  Such seed grows m ore 
slowly than  th a t of class IV A. The eventual presence of this incom ­
pletely developed seed in the control sam ple w ould explain the delay 
in the germ ination rate.

Before discussing the results of the cytological investigation, it is 
necessary to m ention an  im portan t point about the technique used. The 
chrom osom e aberra tions should be studied at a specified germ ination 
stage. In the present investigation only such seedlings were analysed 
in w hich the length of the root was alm ost equal to th a t of the seed 
itself and w hich grew on the day w hen the germ ination culm inated 
in each species. As is well-known the highest frequency of chrom osom e 
aberra tions occurs ju st afte r the cell divisions in the germ inating seed 
start. Later the repair of the rad ia tion  dam age begins (cf. S o b e l s  1963, 
M e r g e n  & S t r o m  J o h a n s e n  1964) and afte r some days of germ ination 
the chrom osom e aberrations m ay be partia lly  or com pletely elim inated, 
w hich is indicated by the high frequency of m icro-nuclei in the cells 
(cf. fig. 1 e). In view of this, the results given in fig. 5 m ay be considered 
as relative for the different series of each species and not as absolute.

The genetical effect of soft x-ray irrad ia tion  expressed itself in the 
frequency of chrom osom e aberrations. These were, however, of a type 
w ith  simple bridges (cf. fig. 1 e). In pine the first abnorm al cell division 
was observed afte r 12 seconds of irradiation, in spruce afte r 6 seconds 
an d  in celery not all. Of special interest are the results of spruce. It is 
t rue that the first chrom osom e aberration was detected w ith 6 seconds 
of irradiation, but in the following two series (12 and  24 seconds), none 
was noted. The real continuous increase in the frequency of aberrations 
begins w ith 48 seconds (cf. fig. 5). The presence of chrom osom e bridges
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in two seeds of the 6 seconds series could perhaps he related with the 
spontaneous chromosome mutation observed in the control.

The differences in the radiation sensitivity of pine and spruce on 
one hand  and  celery on the other, which did not show any aberrations, 
agree with the fact th a t  the conifers in general are more sensitive than  
the angiosperms. This can be due to the bigger nuclear volume in the 
conifers (cf. G u s t a f s s o n  & S im a k  1958).

Summary and conclusions

The present investigation was undertaken to study the effects of 
soft x-rays used for radiography of seed. As experimental material seed 
of Pinus silvestris, Picea abies and Apium  graveolens was used. Al­
though the usual time of exposure for seed radiography is about 2— 3 
seconds, the study was conducted with 3, 6, 12, 24, 48, 96, 400 and  800 
seconds, in order to have a safe margin for the judgement of the effects 
of irradiation. The seed was irradiated with the same x-ray equipment 
and under the same conditions of exposure, as are usually used by us 
for radiography.

It was observed that: (i) Even the longest period of irradiation had 
no effect on the percentage of germination in all the three species. The 
germination values were determined after 30 days for pine and spruce 
and after 21 days for celery seed.

(ii) There was a weak tendency towards the stimulation of germ ina­
tion rate with short periods of irradiation in Picea and  a delay in it 
with long exposure in Pinus,  but no effect on germination rate was 
observable in Apium.

(iii) Already relatively short irradiation produced chromosome abe r­
rations in the mitotic cell divisions of pine and spruce. No chromosome 
m utation was observed in celery even with the longest exposure.

From the results sum m arized above, it can be concluded that short 
exposure to soft x-rays used for seed radiography does not damage the 
seed as far as germination rate and germination percentage are con­
cerned. The same seed can, hence, be utilized for other studies as well, 
which is not possible in the case of seed treated with tetrazoliuin or 
other methods for determining seed quality.

Genetical damage in the form of chromosome aberrations can arise 
in seed already with relatively short periods of irradiation. It is, 
therefore, im portan t to keep this point in view in the genetical experi­
ments. Of course, the degree of damage will vary with the species and 
the conditions used.
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Smärre uppsatser och meddelanden

Om en ny inlandslokal för Myosotis baltica Sam.

Denna ar t  påträffades i början  av aug. 1964 nära  sjön Vikern mellan Råskog 
och Bengtstorp i Vikers s:n, Nora bergslag, Västmanland. Arten finns inte 
tidigare uppgiven för vare sig detta landskap eller de båda närliggande, Värm ­
land och Närke.

M yosotis baltica betecknas av H u l t é n  (1950) som en för Norden endemisk 
strandväxt, vars utbredning endast ä r  fragmentariskt känd. För närvarande  är 
arten blott känd  från  ett fåtal inlandslokaler, de flesta i östra Norge.

På dess s tåndort i Viker förekommer arten rikligt på ett några tiotal m 2 
stort område i fuktig, lerig, söndertram pad betesmark, samt mindre s ta rk ­
växande på några närliggande åkrar,  som övergivits sedan de försum pats 
genom att vattenståndet i sjön Vikern genom reglering höjts. Fältskiktet på 
dessa åk ra r  saknas mestadels, och bottenskiktet utgöres av en tät m atta  av 
mossan Climacium  dendroides.

Om M yosotis baltica sedan gammalt har  hem ortsrä tt  i Vikers flora ä r  det 
svårt att uttala sig om. Men förekomsten ä r  så riklig, att den inte kan b e t rak ­
tas som tillfällig.

Möjligen kan man i analogi med t.ex. vissa Potam ogeton-arter, som före­
kommer i b räck t vatten men också i inlandet i sjöar i kalktrakter,  an ta  att 
samma gäller för en strandväxt som M yosotis baltica, då Vikers-lokalen är 
belägen på urkalkom rådet i näm nda socken och lokalen är  klart kalkgynnad.

Citerad litteratur

H u l t é n , E. 1950. Atlas över växternas utbredning i Norden. Stockholm.
P e r  E r i k  P e r s s o n

Veronica praecox All. på Stora Karlsö

Denne sjaeldne Veronica-art er i Norden kun kendt fra Gotland ( H y l a n d e r  
1941 i SB T 35 ,  P e t t e r s s o n  i Acta Phvtogeogr. Suec. 4 0 ) ,  Öland (A l b e r t s o n  
1944  i BN, S t e r n e r  1 9 4 4  i BN), samt med et par  fund fra m arker  i Skåne 
(M e r k e r  1 9 5 9  i BN 112) og på Sjaelland (Bot. Tids. 59 ,  s. 78). P e t t e r s s o n  
fremhaever, at förekomsten på Gotland temmelig sikkert er synantrop og 
naeppe indigen, en opfattelse, der ikke ganske deles af H y l a n d e r  og for Ölands 
vedkommende af A l b e r t s o n  og S t e r n e r . I maj 1 9 6 5  fandt jeg den i ret stor
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maengde på Stora Ivarlsö, dels på sydskrsenterne af M arm orberget SV for grot- 
teu L illa F örvar, dels på skraenterne ved Lerberget og ned mot Suderslätt. 
Den voksede her på  åben bund med et tynd t m uldlag over kalken, ib landet 
kalkgrus og i selskab med Seclum album, Sedum  acre, Cladonia sp. og annu- 
elle a r te r  som Hornungia petraea, Cerastium pum ilum , Saxifraga tridactylites,  
L ithosperm um  arvense  var. coerulescens, üraba  muralis, Erophila verna, Scie­
rant hus polycarpos  og Myosotis stricta. Der h a r naeppe vseret m arker på  S tora 
K arlsö i historisk tid, og der er for mig ingen tvivl om, at m an i modssetning 
til, hvad  der er tilfaeldet for D anm arks vedkom m ende, kan  m edregne arten  lil 
Sveriges indigene flora. Iovrigt refereres Veronica praecox  af P e t t e r s s o n  
som fundet en gang tidligere på Stora Karlsö.

A n f r e d  P e d e r s e n
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T.  T.  K o z l o w s k i : W a t e r  m e t a b o l i s m  i n  p l a n t s .  — H a rp e r  & Row, 
New York, 1964. xx +  227 sidor.

T ite ln  på d en n a  bok  ä r  n åg o t  fö rb ry l lan de .  Med m etabo lism  b r u k a r  m a n  m e n a  
äm neso m sä t tn ing ,  m en  någon  sådan  b e h an d la s  inte i den n a  bok. D essu tom  är  
det sv å r t  och  g an sk a  o in t re ssan t  a tt  i m e tabo lisk t  s a m m a n h a n g  e n b a r t  b e ­
h an d la  vatten .

Boken b e h a n d la r  v ä x te rn a  i deras  re la tion  till vatten . 1 de o lika  k ap it len  d is­
ku te ras  va ttenb a lan s ,  o sm o tiska  fö rh å l la n d e n  i celler och vävnader ,  v äx te rn a s  
v a t tenu pp tag n in g ,  vatten  t r a n s p o r t  och  avgivande av  vatten , sam t in ve rk an  av 
va t tendefic it  på  väx te rna .

Boken ä r  m y ck e t  o jä m n t  skriven. M ånga p rob lem  b eh an d la s  ra p so d isk t  och 
l i t t e ra tu rh ä n v is n in g a rn a  sk e r  m est till egna  och kollegers arbe ten .  Som e x e m ­
pel k an  n ä m n a s  p å s tå e n d e t  a t t  fö rs t  i och  m ed K r a m e r s  och C r a f t s  et al. 
1949 utg ivna  m o n o g ra f ie r  p ro b lem e t  an gåen de  v äx te rnas  fö rh å l la n d e  till v a t ­
ten b ö r ja d e  un d e rsö k a s  p å  b re d  fron t.  In te  ett o rd  n ä m n s  om så d an a  fo r sk a re  
som  M a x i m o v , S e y b o l d  o ch  W a l t e r !

E n  onödig  bok, som  in te  ger den  p resen ta t io n  och övers ik t  av teo r ie rna  och 
p rob lem en  m a n  k u n d e  h a  r ä t t  a t t  v än ta  sig.

S t i g  O l o f  F a l k

M. J. P u r v i s , D. C. C o l l i e r  & D. W a l l s : L a b o r a t o r y  t e c h n i q u e s  
i n  b o t a n y .  —  B u t te rw o r th s  & (M. Ltd, London, 1964. viii +  371 sidor. P r is  
57 s. 6 d.

Det ä r  na tu r l ig tv is  om öjlig t  a t t  i en så liten bok u tfö r l ig t  b eh an d la  den labora-  
to r ie tekn ik  som  an v ä n d es  in om  bo tan iken .  Det m ås te  m ed  n ö d v än d ig h e t  bli 
k o r ta  p re se n ta t io n e r  av de van ligaste  m e to d e rn a  och den a p p a r a t u r  som fo r d ­
ras fö r dessa.

Boken in n eh å l le r  k ap ite l  o m  a l lm än  l a b o ra to r ie a p p a ra tu r  (vågar, centr i-  
fuger, m ik ro sk o p  etc.) o ch  a l lm än  lab o ra to r iem eto d ik  (W arb u rg m e to d ik ,  k ro- 
m atograf i ,  des t i l la t ions tekn ik ) ,  an a to m is k  och h is to logisk  tekn ik  (fixering, in- 
bäddn ing ,  sn i t tn ing , fä rg n in g  etc.), m ikrob io log isk  la bo ra to r iem eto d ik ,  växt- 
fysiologiska u n d e rsö k n in g sm e to d e r ,  skötsel av v ä x th u s  och a k v a r ie r  m.m . 
V arje  kap ite l  avslu tas  m ed  h ä n v isn in g a r  till l i t t e ra tu r  d ä r  m e to d e rn a  beskrives 
m era  u tförlig t.

F ram s tä l ln in g en  ä r  k la r  m e n  k o r t fa t ta d .  F ö r f a t t a r n a  som ä r  tek n ike r  be-

18 Botaniska N otiser 1965.
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h ärskar in te alltid de biologiska resonem angen, men det kan m an ju  bortse 
från i en bok som denna. L ittera tu rhänv isn ingarna är inte särskilt up to date.

Boken kan kanske rekom m enderas till sådana personer som snabbt vill lä ra  
känna huvuddragen av de vanligaste m etoderna som botanister använder.

S t i g  O l o f  F at. k

C. P. W h i t t i n g h a m : T h e c h e m i s t  r  y o f p 1 a 11 t p r o c e s s e s .  — 
M ethuen & Co. Ltd, London, 1964. 209 sidor. P ris 25 s.

Professor W h i t t i n g h a m , professor i bo tanik  vid Queen Mary College i Lon­
don, ger i sin bok en översikt av valda kapitel inom  växtfysiologin, som a n ­
tingen är speciellt aktuella u r forskningssynpunkt eller som in tresserat honom  
personligen. Boken avser alltså inte att vara en fullständig lärobok i växt- 
fysiologi, u tan  fö ru tsätter elem entära kunskaper i äm net hos läsaren.

Boken inleds med en h istorik  av den experim entella botanikens utveckling. 
D ärefter behandlas cellens s tru k tu r  och m etabolism . K apitlet om jäsn ing  och 
andning innehåller m ånga fak ta  men saknar en k la r och överskådlig fram stä ll­
ning, vilket gör att det blir m ycket tungläst. Fotosyntesen (prof. W l i i t t i n g - 
h a m s  specialom råde) därem ot behandlas i ett välskrivet kapitel. M örkerreak­
tionerna i fotosyntesen kan num era anses så gott som klarlagda genom  bl.a. 
Ca l v i n s  och hans m edarbetares undersökningar m edan de fotokem iska re a k ­
tionerna b juder forskningen på m ånga olösta gåtor.

Boken avslutas med några kapitel om »växtprocesser», där sådana  saker 
som osm otiska förhållanden, tran sp o rt av vatten och lösta äm nen sam t till­
växt behandlas. Dessa kapitel ä r  inte av sam m a klass som de tidigare och 
faller väl egentligen u tan fö r den ram  som bokens titel lå ter antyda.

W h i t t i n g h a m s  b o k  k a n  r e k o m m e n d e r a s  f ö r  d en  s o m  v i l l  s ä t t a  s ig  in  i 
n å g r a  a v  d e  a k t u e l l a  f o r s k n i n g s o m r å d e n a  in o m  v ä x t f y s i o l o g in .

S t i g  O l o f  F a l k

H u t c h i n s o n , J o h n : T b e  G e n e r a  o f  F l o w e r i n g  P l a n t  s. I) i c o t y 1 e- 
d o n  es . Vol. 1. — Oxford, C larendon Press, 1964. Price 126 s.

This work is to be regarded as an up-to-date Genera p lan tarum . It follows 
the same system as th a t used by the same au tho r in his well-know n “Fam ilies 
of F low ering P lan ts” , the second edition of w hich was prin ted  as late as 1959. 
The w ork is adm irable in several ways. The task of w riting such a w ork is 
gigantic, and the fact tha t it has been done by a single person m akes it the 
m ore impressive.

The descriptions of the fam ilies and genera are based on those in B e n t h a m  
and H o o k e r ’s Genera p lan tarum  but are w ritten in English, not in Latin. 
They are often abbreviated in relation  to those in the la tter w ork  and also 
modified from  observations in the Kew herbarium  and from  diagnoses in 
m odern floras or m onographs. The leading principles in the w ork and  in the 
arrangem ent of the groups have been the same as those presented  in the 
“Fam ilies of Flow ering P lan ts”, and they are briefly sum m arized in the
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introduction. Em phasis  is placed on those characters which should be regarded 
as “primitive” in relation to others. The basic ideas are that once united 
organs seldom separate into their constituents again, that organs once lost 
seldom return, tha t  zygomorphic flowers seldom become actinomorphic, etc. 
An uncritical or unrestricted acceptance of them all might shackle systematical 
work, although most of them are probably sound. The division of the dico­
tyledons into fundamentally  woody and fundamentally herbaceous ones, cha­
racteristic o f  H u t c h i n s o n ’s  arrangem ent of the orders in his “Fam ilies”, is 
followed also here.

Seven orders are treated in this first volume: Magnoliales, Laurales, Dil- 
leniales, Coriariales, Rosales, and Leguminales, the last two of which com­
prise the greater par t  of the volume. Keys are given to the families, tr ibes and 
genera. The synonyms of each genus are enumerated, and the approximate 
number of species and the distribution in large are given. Im portan t  literature 
on the larger genera is also cited. The diagnoses, written in smaller style, are 
concise and in most of the cases checked they have been found to be accurate.

W orking in a nomenclatural centre the au thor  has been able to give rich 
information on generic synonyms, which will he of great help in future taxo­
nomic work. However, the synonymy should he carefully re-examined before 
accepted. This is obvious in Aspalathus, for example. The most recent publica­
tions on this genus have natura lly  not been consulted by H u t c h i n s o n . Of the 
cited synonymous genera Acropodium  Desv. and Lapasathus  C. Presl were 
based on Lotononis  species, and N efrakis  Raf. on the species now called Brya 
ebenus. Also Sem etor  Raf. does not belong to the synonyms of Aspalathus. 
(See D a h l g r e n  1963 R.) Also orthographic or typographic variants of previous 
genera are sometimes cited among the synonyms w ithout indication of tin1 
original au thor or of the status. Such details show that there is sometimes 
need for fu rther  investigations and controle. Even such a modern work as the 
present one is not -  and could not possibly be — definite.

The num ber of species given for each genus is usually up to date, but some­
times the numbers in m ajor  monographs or certain s tandard  works have been 
accepted without consideration of later contributions. An example is Cliffortia, 
w here the num ber of species (c. 80) in W e i m a r c k ’s m onograph of 1934 has 
been accepted, a lthough W e i m a r c k ’s furthe r  contributions have rised the 
num ber  to about 113.

A detail is worth mentioning in connection with the otherwise distinct and 
usually adequate terminology. In the rose-hips the achenes are considered to 
be “included in the berry-like calyx-tube”. It is doubtless not onlg the calyx 
tube that takes par t  in the fleshy part of the hips, on the edge of which the 
(free parts of the) sepals, petals, and stamens are situated. The terms “hy- 
pan th ium ” and “receptacle” may he more adequate, although especially the 
latter is usually considered to represent only the variously enlarged end of 
the flower axis. The tru th  in this case may he that the receptacle cups cor­
respond to a combination of the flower axis and part of the per ian th  and stamens.

The difficulties in deciding the size and circumscription of m any genera 
have been great. A middle course between “splitting” and “lum ping” has been 
the aim. Different opinions are natura l in m any cases. The rank  is sometimes 
of great importance in principle, in other cases of less importance. Practical
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reasons only may sometimes be decisive in the choice of rank. The genus rank 
in some cases seems too high. According to Mrs. G. N o r d b o r g  (oral com ­
munication), this is the case in par t  of the Poterieae (Rosaceae), where o ther­
wise the conception of the groups of species agrees in the main features with 
the conclusions reached by her, which are based on morphological as well as 
experimental studies. In the key to the genera of this tribe it seems impossible, 
however, to identify Poteridium . In the description the flowers are (correctly) 
said to be bisexual, but one of the conditions for arriving at Poteridium  in the 
key is that the flowers are considered “monoecious or polygamous”.

My own special interest is part  of the Papilionaceae. In this family H u t ­
c h i n s o n  lowers the level of the tribus rank  more than one step in relation 
to other works. It is instructive to compare the treatment with that of the 
same group (by G. K. S c h u i . z e - M e n z ) in the 12th edition of E n g l e r ’s “Syl­
labus der Pflanzenfamilien”, Berlin-Dahlem 1964. In this work subfam. 
Faboideae (corresponding to Papilionaceae) is divided into 10 tribes, a divi­
sion which agrees ra the r  closely with that in B e n t h a m  and H o o k e r ’s Genera 
p lantarum  as well as that in T a u b e r t ’s treatment in E n g l e r ’s “Die n a tü r ­
lichen Pflanzenfamilien” . H u t c h i n s o n  distinguishes 50 tribes. It is regrettable 
— and must be confusing for students — that in two almost contemporary 
im portant and general treatments of such an im portan t plant group the 
authors have so different concepts of rank. W hich is the more appropriate 
concept is difficult to tell, but 50 tribes are hardly convenient to survey.

I find it difficult to accept especially one of the tribes distinguished by 
H u t c h i n s o n , Borbonieae. The genera of this tribe are usually treated among 
those which constitute the tribe Lotononideae  in H u t c h i n s o n ’s work. The dif­
ference between these two tribes: “ leaves prim itively simple, stipules and 
stipels absent" for Borbonieae, “leaves digitately 3-foliolate or rarely 1-folio- 
late, sometimes sessile; stipules present or absent” for Lotononideae (italics 
in cited parts by H u t c h i n s o n ).  In Borbonieae, typified by Borbonia, are 
assembled the genera Borbonia, Rafnia, and Euchlora. Certain Borbonia  spe­
cies actually show such a great resemblance to some species of Aspalatbus 
that I have incorporated Borbonia  in Aspalathus (cf. D a h l g r e n  1963 A ) .  The 
simple leaves of Borbonia  in this case doubtless correspond to the terminal 
(middle) leaflets of the trifoliolate sessile leaves in most Aspalathus species. 
A similar reduction in leaflet num ber occurs also in other groups within Aspa­
lathus and also in other genera, e.g. Lebeckia  (where the leaves are petiolate, 
however). Certain forms of the monotypic genus Euchlora  have trifoliolate or 
trilobate leaves, occasionally with stipules (cf. D a h l g r e n  1964). My recent 
study on Euchlora  cannot be, and that on Borbonia  has probably not been, 
known to H u t c h i n s o n . They are mentioned here only to show how hazardous 
it may be to classify leaves as “primitively” or secondarily simple without 
performing a thorough study.

The present remarks may indicate that a work of this general type has its 
value more in the rich contents of material for further investigations than in 
being a final presentation in short of all the genera of higher plants. When 
completed, “The Genera of Flowering P lan ts” will represent an indispensible 
handbook in botanical institutes and herbaria  and it will be of great help in 
future scientific work. It gives a representative picture of how the angio-
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sp e rm o u s genera  a re  u su a lly  conceived  to -day , an d  its u sefu l d esc rip tio n s an d  
m ost of th e  synonym y  w ill p ro b a b ly  s ta n d  the  tim e. A long-fe lt need w ill he 
filled , an d  th e  w ork  w ill c e rta in ly  becom e basic in sy s tem atic  research .
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