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Synopsis.
The paper gives the chromosome number of 34 strains of Erodium, all of 

wild origin, belonging to the species : E .hirtum  (Forsk.) Willd. subsp . maroccanum 
Maire, 2 n =  20; E .m aritinum  (Brum, f.) L’Her., 2 n =  20; E. glulinosum  Dumort., 
2 n  =  20; E. cicutarium  (L.) L’Her., 2 n  = 40, and a new-described species, E. da- 
nicum  K . Larsen, 2n = 60. This E .danicum  was found in five localities in 
Denmark. It is suggested to be an amphidiploid between E. glulinosum  and 
E. cicutarium. Biological observations and the results of experimental cultiva
tions are communicated.

Printed in  Denm ark  
Bianco Lunos Bogtrykkeri A-S



I. Introduction.

The genus Erodium belonging to the Geraniaceae consists of 
about 60 species, the majority of which have a Mediterra

nean distribution. Though the taxonomy of this group and parti
cularly E. cicutarium (L.) L’Her. and its allies have been treated 
by various authors from an experimental point of view in recent 
times, several problems of distribution and cytology still remain.

The present material has been produced by collection of seeds 
in nature, partly by the author, partly through the kindness of 
other botanists. The author owes his sincerest thanks to every
body who has contributed to these studies by collecting seeds and 
placing material at his disposal, and to the Carlsberg Foundation 
and the Dansk Botanisk Rejsefond, which have provided grants 
to cover travelling expenses.

The chromosome countings have been carried out on root tips 
fixed in Navashin-Karpechenko’s fluid, where nothing else is stated, 
embedded in paraffin, and sectioned at about 13 //. The staining 
for some few early slides has been done with Gentian Violet, the 
majority of slides, however, being stained according to Feulgen.

All experimental cultivations have been carried out in the 
experimental fields of the Botanical Gardens of the University 
of Copenhagen (HBH). Herbarium studies all refer to the Her
barium of the University of Copenhagen (Herb. C), where also 
this material will be placed after these studies have been finished.

The writer is indebted to Prof. Dr. T.W . Bocher for help and 
advices during the work, and to Mr. Tyge Christensen, M.Sc., 
for latinizing the diagnosis.

II. Cytotaxonomy.

A. D isc u ss io n  o f p r e v io u s  s tu d ie s  in E. c icu ta riu m  
(L.) L’Her. and its a llie s .

The basis of taxonomic studies in the family Geraniaceae is 
the monograph compiled by Knuth  (1912) on orthodox taxono
mic lines. It has not been possible to follow this work as far as

l*
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T able  I.
Chromosome counts of previous authors (only species of 

known origin mentioned).

Origin Authors Obs.

Erodium glutinosum  Dum. 2 n — 20 
England:

Blakeney Point, Norfolk W a r b u r g  1938
Merthyr Mawr, Glam. —

Sw eden:
Scania: Kungsmarken near Lund L o v e  &  L o v e It is subject to doubt

Holland: 1942 whether this specimen
W ithout further statem ent of the lo- A n d r e a s  1 9 4 6 belongs to E. glutino-
cality sum  (see discussion in

Erodium cicutarium  (L.) L ’Her. 2n  =  40 the tex t on p. 23).
E ngland:

Freckenham, Suffolk W a r b u r g  1938
Borth, Cardigan —
Mendip Hills, Somerset (near Wells) —

N. Ireland:
Newcastle, Co. Down —

Scotland:
Aberdeen —

H olland:
W ithout further statem ent of the lo- A n d r e a s  1946
cality  

Sw eden:
Scania at Ahus L o v e  &  L o v e

Germ any: 1942
Schleswig-Holstein G a u g e r  1937 Var. immaculatum  K o c h

U. S .A . : 2 n  =  36?; var. pim pi-
California H e i s e r  &  

W h i t a k e r  1948
nellifolium  Sm. 2n  =  40

the E. cicutarium-group is concerned since experimental studies 
have revealed a more natural classification. Thus the diploid 
West European dune species is here treated as E. glutinosum 
Dum., while Knuth  regards it as a variety under E. bipinnatum 
(Cav.) Willd., viz. var. sabulicoliim (Jord.) Brumh. The other 
species belonging to the subsection Cicutario Willk. et Lange, 
E. cicutarium (L.) L’Her. is by Knuth  divided into several 
varieties and  form s. It is ev id en t that K nuth  w a s in  d ou b t ab out
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the classification, as three other systems are quoted. In the present 
treatment I have followed A n d r e a s  (1946), who divides it into 
two interfertile subspecies.

E. glutinosum Dam. — The chromosome number 2n  =  20 
has been stated by the following authors in E. cicutcirium coll., 
viz. W arburg  (1938), L ove  & L ove  (1944), and A n d r e a s  (1946). 
The last-mentioned author was the first to treat the problem 
concerning the morphology and distribution of the diploid cvto- 
type in a serious way. From a study of Dutch material of E. 
cicutarium coll. A n d r e a s  reached the conclusion that two chromo
some races exist in Holland, one diploid with 2 n =  20, and one 
tetraploid with 2 n =  40. A n d r ea s  concluded that the proper 
botanical terminology of these two types, worthy of specific rank, 
is E. glutinosum Dum. (Fig. 13) and E. cicutarium (L.) L’Her.

The two species differ in a number of quantitative characters, 
but the best distinguishing character is found in the morphology 
of the fruits. E. cicutarium has fruits with a conspicuous pit sur
rounded by a furrow at the apex. The fruits of E. glutinosum has 
a small pit without a furrow and the beak is usually shorter than 
24 mm (15—24) while E. cicutarium has a beak of 22—40 mm.

E. cicutarium (L.) L’Her. — According to T isch ler  (1950) 
the following authors have found the chromosome number 
2n — 40 in E. cicutarium coll., viz. Gaug e r  (1937), W arburg  
(1938), L ove  & L ove  (1942), A n d r e a s  (1946), S t e b b in s  (in 
H e is e r  & W hitaker  1948), M attick (in T ischler  loc. cit.), 
and R ottgardt  (ibid.). Furthermore 2n  =  36 has been reported 
by H eitz  (1926), Gaug e r  (1937), N egodi (1937), and R o tt 
gardt  (in T ischler  loc. cit.). It is not possible at the present 
time to decide whether the number 2n =  36 really does exist 
in the species or whether it is due to incorrect countings from 
bad preparations. All cultures studied by me have shown 2 n =  40. 
Experience has shown that only the vigorous root tips, however, 
contain mitosis in which the chromosomes lie sufficiently well 
spaced so that it is possible to count the chromosome number 
with certainty. On the other hand it is not inconceivable that 
aneuploid types do exist in Central and South Europe.

According to A n d r e a s  (loc. cit.) E. cicutarium (L.) L’Her. 
can be divided in two subspecies, viz. subsp. arvale Andr.,
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which is the common weed distributed over the greater part of 
Europe (and may be regarded as nearly a cosmopolitan), and 
subsp. dunense Andr., which is found in the dunes and on sandy 
fields near the coast (Figs. 9—10).

W arburg  (1938) studied British material and established that 
all the inland strains examined and some of the maritime ones 
were tetraploid, but that two diploids, both maritime, also oc
curred. These results are not in contradiction with the results 
of A n d r e a s . Much more difficult to explain are the results of 
L ove  & L ove  (1942, 1944), two papers not considered by A n d r e a s  
These authors found that in Sweden a spring type with 2n =  20 
and an autumn type with 2n =  40 occur. The diploid plant 
originated from Lund (Scania) and the tetraploid from Ahus 
(Scania)., the authors therefore conclude that in Sweden the 
diploid type is found inland, the tetraploid on the coast, i. e. 
just contrary to what is the case in England.

These conclusions of L ove  & L ove  seem a little premature, 
as only two strains have been studied, one of “the autumn type” 
and one of “the spring type”. Nor has it been possible for the 
present author to confirm this on Danish material (cp. p. 23). 
Furthermore the conclusion that the species react in the opposite 
way in England and Sweden, is not sufficiently substantiated.

In Table I the author has surveyed the previous counts in 
which the origin of the material studied could be established. 
Chromosome counts made on material from botanical gardens 
are not of much interest any more as far this species is concerned.

B. P resen t In v e stig a tio n s .
All strains of Erodium studied cytologically by the author are 

surveyed in Table II. The distribution of the European ones is 
illustrated on the maps Fig. 7 and Fig. 8 together with previously 
published, localized chromosome counts.

E. glutinosum Dum. — A single sample of this species origin
ating from the British Isles showed the chromosome number 
2n =  20; this is in accordance with the results of A n d r e a s  
(Joe. cit.).

E. cicutarium (L.) L’Her. — Several strains of this very 
polymorphous species have been studied. They include the subsp. 
arvale, the ty p ica l in la n d  typ e an d  field  w ee d , as w e ll as su b sp .
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dunense, the dune type. In all collections with the exception of 
some Danish ones further dealt with below, the chromosome 
number 2n =  40 has been counted (cp. Fig. 1—3). The chromo
somes are nearly isoshaped with a median constriction.

It is a question whether the strain from Portugal (2451) is 
to be referred to subsp. arvale without taking it in an unusually
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Figs. 1— 6. Root tip m itosis. Fig. 1: E. cicutarium  subsp. dunense, 2 n =  40 (Cult. 
No. 3040). The chromosomes are contracted in consequence of a pretreatment 
with 8-hydroxychinoline for 4 hours before fixation. —  Fig. 2: E. cicutarium  
subsp. dunense, 2n  =  40 (4451). —  Fig. 3: E. cicutarium  subsp. arvale, 2n  =  40 
(4238). —  Fig. 4: E. danicum, 2n  =  60 (2749). —  Fig. 5: E. maritimum  var. 
apetala, 2n  =  20 (4455). —  Fig. 6: E. hirtum  subsp. maroccanum, 2n =  20 (55—  

18). —  The scale is 10 p.

wide sense. But it is beyond the scope of this work to make a 
classification for all European forms.

As mentioned in the introduction, the species has got a nearly 
world-wide distribution. In order to ascertain which type has 
become the common weed in the new world, two South American 
strains were studied, one from Chile and one from Argentina. 
Both showed the chromosome number 2n — 40 and could without 
hesitation be referred to subsp. arvale.

Besides the tetraploid species to which the majority of the 
strains seems to belong, a hexaploid chromosome type consti
tuting a new species was found in Denmark (Fig. 4). Now poly-
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T able

Species, origins and chromosome

Species Localities of collection

E . cicutarium  subsp. dunense Denmark Lakolk, Römö
— — — Southern Römö
— — — Kandestederne, N . Jutland
— — Wales St. Davis (No. 2).
— — — Ibidem (No. 3).
— — — Ibidem (No. 4).
— — Tenby (No. 5).
— — — Ibidem (No. 6).
— — — Ibidem (No. 7).
— — — Dale (No. 8).
— — — Ibidem (No. 10).
— — — Morfa Duffryn, (No. 12).

E. cicutarium  subsp. arvale Denmark N. of Hillerød, N. Zealand
— — — Hillerod, N. Zealand
— — — Nödebo, N. Zealand
— — — Sletten, N . Zealand
— — — Salling, Voldskrænten, N. Jutland
— — France: Gavarnie, in the Pyrenees
— — — Formiguere, in the Pyrenees
— — Holland W. of Hengelo
— — — Island of Terschelling
— — Scotland Nairn near Innvernes
— — Austria Seewinkel, E. of Neusiedlersee
— — Portugal Coimbra (wild origin)
— — Chile Huasco, N. of Valparaiso

— — Argentina Chos Malal (Dept. Neuouen)
E. danicum Denmark Frederikshavn, N. Jutland

— — Vaalse Vesterskov, Falster
— — Vesterø, Sigvej, Læsø
— — Vesterø, Læsø
— — Vesterø, Kirkevej, Læsø

E. glutinosum Wales Morfa Duffryn
E. maritimum — St. Davis
E. hirtum  subsp. maroccanum Marocco Haha distr., S. of Mogador

ploid individuals are occasionally found when a sufficiently large 
material of a species is studied. Probably in every species such 
individuals occur sporadically ( D arlington  1956). In this case, 
however, in which five strains from different parts of the country



Nr. 6 9

II.
numbers of the strains studied.

H abitat Collector Cult. No. 2 n

sandy dune path Author 3039 40
dunes influenced by sheep _ 3040 40
sandy dune path — 4543 40

T h. S ø r e n s e n 4446 40
— 4447 40
— 4448 40

dunes — 4449 40
dunes — 4540 40
dunes — 4451 40

— 4452 40
— 4454 40

dunes — 4456 40
sandy field Author 2206 40
field — 2212 40
dry slope — 55— 40 40
roadside — 2298 40

P. K a a d 4238 40
weed in field, alt. 1400 m. Author 1533 40
weed in field, alt. 1600 m. — 1667 40
roadside — 1202 40
dune road — 2432 40
roadside Th . Sørensen 4457 40
dry field T. W. BÖCHER 4098 40

Bot. Card. 2451 40
desert T. W. B ö c h e r  

& K. R a h n A 513 40
rocks outside the town — A 1591 40
sandy hills Author 2749 60

K. H ø j g a a r d 2753 60
P. K a a d 4239 60

sandy roadside — 4240 60
— 4243 60

dunes Th . S ø r e n s e n 4455 20
dunes — 4445 20

Inst. Sei. Cherif. 04 T 00 20

show hexaploidy, the hexaploid is in my opinion to be inter
preted as a separate genetic species which till now has been 
found in Denmark only.

It is  p o ss ib le  o f  cou rse that a c loser  stu d y  on  W est E u rop ean
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Erodiums will reveal that this hexaploid species also occurs out
side Denmark. The finding of 5 Danish localities among 13 
Danish samples collected at random points in the direction of 
the species having a northern distribution (for taxonomic treat
ment see p. 11).

E. maritimum (Bunn, fil.) L’Her. — This species belongs to

Fig. 7. Map showing all European localities w ith known chromosome number of 
Erodium cicutcirium (solid dots), 2 n =  40; and E. glutinosum  (rings), 2 n =  20. 
The Danish finds are excluded and illustrated on Fig. 8. For extra-European 

finds see Table I and II.

the subsection Chamaeclryoidea Brumh. It has two separate 
distribution areas, one Liguric-Tyrrhenic, and one in Atlantic 
Western Europe. The sample studied is referred to var. mciriti- 
mum f. apetala Rouv (pro. subvar.) characterized by the absence 
of petals. The chromosome number 2n =  20 was found (Fig. 5). 
This is the same number as observed in the two other species 
belonging to this group, viz. E. corsicum Leman, and E. chamae- 
dryides (Cav.) L’Her. (Warburg 1938).

E. hirtum (Forsk.) Willd. — A perennial species distributed 
in the North African steppe region from South West Morocco to 
Syria. It belongs to the section Plumosa Boiss.
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2/i =  20 was found in material from Morocco: Haha district, 
South of Mogador (Fig. 6). This is the same number as that 
found by W arburg  (1938) in E. glaacophyllum (L.) L’Her., 
which belongs to the same section.

The material studied was received as seeds from the Institut 
Scientifique Chérifien, Rabat, through the kindness of Professor 
Ch. S auvag e . The strain belonged to var. maroccanum Maire 
(1923), which is a glabrous variety found in Western Morocco.

III. Taxonomical Treatment of the Hexaploid 
Danish Erodium.

The hexaploid plants of E. cicutarium (L.) L’Her. differ from 
the tetraploid ones in a number of minor characteristics, most 
of which, however, are quantitative and biological.

The three strains from Læsø Nos. 4239, (Fig. 16), 4240 
(Fig. 16) typus, and 4243, were almost identical in their behavi
our when grown in the experimental field, as well as in the her-

T able  III.
Diameters of pollen.

E. danicum  4239— 4243, E. cicutarium  subsp. arvale 1202— 1591 A, E. cicutarium  
subsp. dunense 4452. Further explanation of the Cult. Nos.; see Table II.

Cult. No. 1
Pollen diam. in /a Average 

pollen diam. 
in n35 40 45 50 55 60 65 70

4239 Denmark 7 32 4 8 10 3 59
4240 — 6 32 5 4 8 58
4243 — 7 29 4 9 10 5 59

1202 Holland 7 5 9 28 5 1 52
2206 Denmark 1 5 6 5 24 4 51
2212 — 1 4 5 4 35 6 52
2298 — - 1 13 21 4 7 16 2 49
2451 Portugal 25 5 6 14 4 1 50
4098 Austria 4 5 9 29 8 52
4457 Scotland 9 5 8 28 5 51
1591A Argentina 1 19 5 5 21 4 55
4452 Wales 6 5 3 30 9 2 52
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barium material preserved. The two previously cultivated strains, 
Nos. 2749 from N. Jutland and 2753 from Falster, behaved in 
nearly the same way under experimental conditions.

It is evident that the hexaploid is closely related with the 
tetraploid dune Erodiums, and might be referred to the E. cicuta
rium ssp. dunense. A measurement of the diameter of the pollen 
grains revealed small but significant differences; these measures

Fig. 8. Map showing Danish localities of Erodium cicutarium  studied cytologi- 
cally. Solid dots for tetraploids (subsp. dunense and subsp. arvale); * indicates 

hexaploids, E. danicum.

are summarized in Table III. From this it is seen that E. dani
cum has slightly larger pollen, with an average diameter of 
58—59 ¡u, than E. cicutarium, in which average diameters from 
49 to 56 fr were found.

The measurements of other structures of the hexaploid E. 
danicum are all in close accordance with those of the tetraploid 
E. cicutarium given by A n d r e a s  (1946), as far can be judged. 
Unfortunately too little fruiting material was available to give a 
clear picture. The measurements are: seeds about 3 mm in length 
beak 25—30 mm, fruit -r- beak 4—6 mm. The furrow around the 
pit, however, is little accentuated. There are most frequently 5 
flowers in the inflorescences. This is more than is generally met 
with in subsp. dunense. It seems, furthermore, to be a larger

Figs. 9— 10. Danish E. cicutarium  subsp. dunense collected at Kandestederne, 
N. Jutland, in Aug. 1955. The specimens Fig. 9 may be seedlings from the same 

summer, while Fig. 10 may be a hibernated specimen.
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Fig. 10
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plant than subsp. dunense, with decumbent stems and very line 
dissected leaves. The stems and in a still higher degree the petioles 
are densely covered with glandular hairs, in a degree seldom 
met with in such large forms. Thus the robust habit of subsp. 
arvale is combined with a glandular indumentum and fine dis
sected leaves. A characteristic biological feature seems to be that 
the leaves are falling off early in the autumn and new rosettes 
are formed in the leaf axils. This increased degree of vegetative 
reproduction is a feature often seen in polyploids.

This hexaploid type should be established as a new species.

D iagn osis.
Erodium danicum nov. sp.
Sectio Barbata Boiss., subsectio Cicutaria Willk. et Lange.
E. cicutaria satis affine, his notis ab eo diversum: Folia minora, 

magis dissecta, basalia m ox marcescentia. Caules petiolique pilis et 
glandulis dense obsessi. Inflorescentia 5— 6 flora. Plica concéntrica foveae 
ad basim styli in fructum impressae circumjecta minus m anifesta. 
Rosulae vegetativae axillares autumno profuse formatae. Numerus 
chromosomatum 2n =  60. Pollen majus quam in E. cicutario, 58— 59 ¡i 
diam.

Hab. in arenosis Daniae.
Typus juxta viam  prope Vesterø insulae danicae Læsø lectus, in 

Horto Botánico Hauniensi cultus, postea siccus in Museo Botánico  
Hauniensi depositus.

Going through the Danish collections from Herb. C it was 
found that such large forms with proliferating shoots have been 
found elsewhere in Denmark. It is interesting that the oldest 
find of this species is just from Læsø (1870, coll. J. P. J a c o b sen ). 
E. danicum seems to prefer sandy localities near the coast. It 
is possible that a form without glutinous hairs (but with large 
inflorescences, fine dissected leaves and autumnal proliferation) 
exists within E. danicum.

The author is aware that the characters distinguishing E. 
danicum from some E. cicutarium (L.) L’Her. types are subtle, 
on the other hand E. danicum is a genetically distinct unit sepa
rated from E. cicutarium by a sterility barrier and may thus be 
regarded as a specific evolutionary unit quite different from 
subsp. arvale and subsp. dunense, between which gene exchange 
is possible. In such a case the only consistent solution is, in spite
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of the slight morphological deviations from the tetraploid plant, 
to regard it as a separate species.

Another question which arises in this connection is: how has

Figs. 11. British E. cicutarium  subsp. dunense. Collected in nature July 24, 1954.

the hexaploid species developed? Unfortunately meiosis has not 
been studied, but the pollen seems to be quite normal and dwarf 
pollen is completely absent. Furthermore, the fruit-setting is 
also normal. Both indicate a regular meiosis. A polyploid plant 
with normal meiosis might have developed through amphidi-
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ploidy. Here it is obvious to think of a diploid and tetraploid 
parent, and as a working hypothesis, until further experimental 
studies have been procured, it may be natural to think of E.

Fig. 12. British E. cicutarium  subsp. dunense, No. 4448 grown in the 
experimental field, coll, in the middle of Sept. 1955.

glutinosum Dum. and E. cicutarium (L.) L’Her. as the two parents: 
E. glutinosum X E. cicutarium ssp, arvale ->- E. danicum 

2/i =  20 2n =  40 2n =  60

Therefore it cannot be taken for granted that E. glutinosum 
is to be found in Denmark. It is possible that E. danicum is much 
more widely distributed than known at present and may have 
invaded Denmark from the South. Further studies of the West 
European dune forms of Erodium therefore are highly needed. 
Also a synthetisation of the amphidiploid should be tried.
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IV. Experimental Cultivations.

W a r b u r g  (1938) tried to grow strains of E. cicutarium coll, 
from different habitats but without great success. More intensive

cultivations were carried out by A n d r e a s  (1946). These show 
that subsp. dunense was rather difficult to grow on ordinary soil; 
the plants started flowering very late and some did not flower 
at all in the first summer, but hibernated in mild winters and 
flowered the following summer, while in severe winters (e.g. 
1941/42) no strains were able to hibernate.

In the present experiments the greatest trouble has been the 
low germination percentage of the seeds, and the author is aware

Biol. Medd. Dan.Vid. Selsk. 23, no. 6. 2

Fig. 13. E. glutinosum  from nature, No. 4455.
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of the insufficiency of the number of plants in the experiments; 
nevertheless some of the data have been put in tabular form. 

The species have been grown in the experimental field of

♦

Fig. 14. E. cicutarium  subsp. arvale No. 2298 grown in the experimental 
field and showing typical appearance of the field weed.

the Botanical Gardens of the University of Copenhagen. The soil 
there is heavy clay, very dry in summer.

E. cicutarium (L.) L’Her. In the summer of 1956 a number 
of strains from the British Isles and Denmark were grown in 
this experimental field. In Table IV these plants have been 
arranged according to their ability to produce flowers. It is evident, 
in spite of the regrettably low number of individuals in the batches,
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T a b l e  IV.
Cultivations 1956.

Material of E. cicutarium  subsp. dunense (4459— 4452), E. cicutarium  subsp. arvale 
(4457— 4238), E. danicum  (4239— 4243) and E. glutinosum  (4455). The Cult. Nos. 

are explained in Table II.

C ult.
N o .

5. 8 . 56 25 . 9 . 56

R osette Flowers +  
rosette

Flowers — 
rosette R osette Flowers + 

rosette
Flowers — 

rosette

44 5 9 1 — __ 1
4451 9 — — 8 1 — __
4 4 5 4 12 — — 6 4 __
4 4 5 0 10 — — 4 6 —
4 4 4 6 8 — — -— 7 —

4447 13 — — — 11 __
4 4 5 6 2 — — — 2 __
44 4 8 4 2 — — 5 __
4 4 5 2 — 2 — — — 2 2

T o ta l 59 4 — 19 35 2

4 4 5 7 — 13 ---- j __ _ 11
4098 — 2 1 — — 3
4238 — — 1 — 1

T o ta l — 15 2 — — 15

4 2 3 9 — — 2 _ _ 1
4 2 4 0 — — 2 — — 2
4 2 4 3 — — 1 — — 1

T o ta l — — 5 — — 4

4 4 5 5 2 —  | — — — 2
1 When, as in this case, ther^ are fewer plants on the 25. 9. than the 5. 8., 

this is due to some specimens preserved for the herbarium.
2 Perhaps the strain has hybridized w ith subsp. arvale.

that the tetraploid British dune types (Figs. 11—12) practically 
do not flower under the present conditions while the tetraploid 
British weed as well as the Danish field weed (cp. Fig. 14) 
flowered abundantly. From the table it is seen that out of 63 
individuals belonging to 9 different samples of E. cicutarium 
subsp. dunense from the British dunes only 4 had started flower
ing on 5. August, while 59 were still vegetative rosettes. The 4 
flowering individuals still had large rosettes. One and a half 
m on th  later, on  25. S ep tem b er, 19 out of 56 in d iv id u a ls  a liv e

2*
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at that time were still vegetative, while 35 were flowering, hut all 
the 35 with rosettes, only the two plants of No. 4452 from Wales 
had lost their rosette leaves. Perhaps this deviating strain had

f

Fig. 15. E. danicum  No. 4240 grown in the experimental field, 
collected Sept. 1955.

suffered hybridization with E. cicutarium subsp. nrvnle. The 3 
samples of E. cicutarium subsp. arvale all lost their rosette leaves 
during the autumn and flowered abundantly. These facts suggest 
that subsp. dunense in nature is a hibernating annual.

In the rather severe winter 1955/56 all strains died, whether
they had flowered or not.
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Cultivations carried out in previous years are all in close 
accordance with those of A n d r e a s , thus in the mild winter of 
1950/51 some few individuals of the strains 1202 from Holland 
and 2212 from Denmark, N. Zealand, hibernated.

It is evident that the general conditions given in the expe-

Fig. 16. E. danicum  No. 4240 the type specimen grown in the experimental field,
collected Sept. 1955.

rimental field have promoted the development of the vegetative 
part of the plants. These large rosettes are much more sensitive 
to the winter than the small rosettes developed in nature.

E. danicum K. Lars, behaved nearly as subsp. arvale (cp. 
Table IV). It developed a short-lived rosette and got very long 
branches which in the autumn, as described above, developed 
new rosettes in the leaf axils.

E. glutinosum Dum. In the vegetative parts this species devi
ated from the other dune Erodiums in so far as the rosette leaves 
were ascending, while in E. cicutarium (L.) L’Her. they were 
always decumbent. The batch consisted of two plants only. In
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the last part of September they ceased flowering and were without 
rosette leaves, but had many vegetative shoots.

E. maritimum (Burm. fil.) L’Her. The seeds germinated in 
the last part of April. The plant flowered luxuriantly all the sum
mer from the last part of June until the autumn, when the rosettes 
had reached a diameter at about 25 cm. In August new seedlings 
originated from seeds of the fruiting plants. They germinated in 
a large number in the experimental field; no doubt the species 
is able to produce two generations a year in climates which 
allow the seedlings to hibernate.

E. hirtum. The species remained vegetative during the first 
summer. The plants developed glabrous rosettes and a root system 
bearing characteristic globular tubers. These vegetative plants 
all died during the winter, even if they were hibernated in green
house at 7° C.

V. Observations in Nature.

According to J o h a n s e n  (1899) Erodium cicutarium (L.) L’Her. 
as a rule is a hibernating annual on Gotland. F ries  (1866) 
mentions that in dry places in Scania (S. Sweden) an early spring 
type is to be found which has hibernated with a very short stem 
( “subacaule”). F ries  regards this type (designated as a species 
by J o r d a n ) as a biennial form of the common annual field weed. 
The biennial form may be identical with var. crassicaule in 
S ylven  (1906, p. 179, Fig. 2 c, d, and Fig. 17 in the present 
paper), a variety to be found to be the commonest type on the 
limestone pavement ( “alvar”) on Oland. It seems exclusively to 
be a hibernating annual. Also summer annuals are reported 
from Scandinavia by several authors.

In Denmark it is obvious that on dry sandy hills in Northern 
Zealand E. cicutarium (L.) L’Her. behaves as a hibernating 
annual together with a number of other hapaxanthic species 
(e. g. Trifolium arvense, Jasione montana, Cerastium semidecan- 
dum, etc.). Small rosettes were observed in the middle of Decem
ber 1955; at that time rosette diameters of 5—8 cm were measured 
on the slopes at the southern end of the lake Esrum So. The same 
locality was visited again in the middle of April 1956. The roset
tes had all hibernated in contrast to those of the experimental 
field. They had not increased in diameter, but small buds were
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observed among the rosette leaves. Some plants transferred to 
room temperature (Fig. 17) developed flowers within ten days. 
These specimens could be referred to the same spring type (var. 
crassicaule) as mentioned by S y l v é n  and F r i e s .

Some of the “spring-type plants” were transplanted to the

Fig. 17. Hibernated rosette of E. cicutarium  collected in the middle of April 1955
(cp. the tex t on p. 22).

Botanical Gardens. They developed to normal subsp. arvale and 
showed the chromosome number 2 n =  40. Thus the statement of 
L o v e  & L o v e  (mentioned above, p. 6) could not be confirmed 
on Danish material.

It is the author’s impression that E. cicutarium (L.) L’Her. 
is most frequently a hibernating annual on dry slopes and in 
dunes (both subsp. arvale and subsp. dunen.se), whereas the field 
weed most frequently is a summer-annual.

Another purpose of the present investigations has been to 
establish whether the northern limit of E. glutinosum does reach 
Scandinavia. A study of the collections from Denmark in Herb. C
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has revealed some small glutinous plants which have not devel
oped mature fruits. In morphological appearance they were close 
to the description of the hybrid E. cicutarium X glutinosum (E . 
anaristatum Andreas). E. glutinosum, however, was not repre
sented in the Danish collection. On the other hand, few sheets 
from the West Jutland dune areas were available. On travels in 
1951 along the Jutland west coast from the South to the North 
the dune types of Erodium were studied; only subsp. dunense 
(Figs. 9—10) seems to be present there. The sterile forms mentio
ned above may have developed through poor nutrition or other 
unfavourable environmental factors.

VI. Summary.

1. The chromosome number of the following species of Erodium 
have been counted in material from natural habitats (see 
Table II): E. hirtum (Forsk.) Willd. subsp. maroccanum Maire, 
2n =  20; E. maritimum (Brum, f.) L’Her., 2n =  20; E. glu
tinosum Dumort., 2n =  20; E. cicutarium (L.) L’Her., 2 n — 
40 (both subsp. dunense Andreas and subsp. arvale Andreas); 
E. danicum K. Lars., 2 n — 60.

2. A hexaploid cytotype of E. cicutarium coll, found in five loca
lities in Denmark is established as a new species, E. danicum 
sp. nov. It is suggested to be an amphidiploid between E. 
glutinosum and E. cicutarium subsp. arvale.

3. Experimental cultivations with the two subspecies of E. cicu
tarium and E. danicum were carried out and summarized in 
Table IV. When grown as summer annuals plants of subsp. 
dunense very often do not reach ilowrering, wdiile subsp. arvale 
and E. danicum always developed flowers.

4. Observations on E. cicutarium in nature has show n that 
summer-annuals as well as winter-annuals occur in Denmark. 
They were both found to be tetraploid. Thus the statement of 
diploid spring forms from Sweden could not be confirmed.

5. A search for E. glutinosum in the dune areas along the Danish 
North Sea coast gave no results. It is possible that it has its 
northern limit close south of the Danish frontier and that 
only the more robust E. danicum has been able to migrate 
further North.



Nr. 6 25

Literature.
A n d r e a s , Ch . H., 1946: De inheemsche Erodia van Nederland —  

Nederl. Kruidk. Arch. 54 (1947): 138— 229.
Cl a p h a m , A. R ., T u t i n , T. G., & W a r b u r g , E. F., 1952: Flora of the 

British Isles. —  Cambridge.
D a r l i n g t o n , C. D .,  1956: Chromosome botany. —  London.
F r i e s , E., 1866: Om vissa växtarters förändringar, beroende af olika 

groningstid. —  Bot. Not. 1866: 89— 98.
Ga u g e r , W ., 1937: Ergebnisse einer zytologischen Untersuchung der 

Familie der Geraniaceae. 1. —  Planta 26: 529— 531.
H e i s e r , C. B., & W h i t a k e r , T .W ., 1948: Chromosome number, poly

ploidy, and growth habit in Californian weeds. —  Amer. Journ. of 
Bot. 35. 179— 186.

H e i t z , E., 1926: Der Nachweis der Chromosomen. Vergleichende Stu
dien über ihre Zahl, Grösse und Form im Pflanzenreich I. —  Zeit- 
schr. für Bot. 18. 625— 681.

J o h a n s s o n , K., 1897: Huvuddragen af Gotlands växttopografi och 
växtgeografi grundade pâ en kritisk behandling af dess kärlväxt- 
flora. —  K. Sv. Vetensk. Akad. Handl. 29. No. 1.
1899: Studier öfver Gottlands hapaxantiske växter med hänsyn tili 
deras groningstid och öfvervintring. —  Bih. till K. Sv. Vetensk. 
Akad. Handl. 25. Aid. III. No. 2.

K n u t h , R ., 1912: Geraniaceae, in A. E n g l e r : Das Pflanzenreich IV. 
129. —  Leipzig.

Löve, A. & D., 1942: Cyto-taxonom ic studies on boreal plants. I. Some 
observations on Swedish and Icelandic plants I. —  Kungl. fvsiogr. 
Sällsk. Lund. Förh. 12. No. 6.
1944: Cyto-taxonom ieal studies on boreal plants. III. Some new 
chromosome numbers of Scandinavian plants. —  Arkiv for Bot. 
31 A. No. 12.

Ma i r e , R., 1923: Contributions à l’étude de la flore de l’Afrique du Nord 
(6e fasc.) —  Bull. Soc. Hist. Nat. Afr. Nord. 14: 118— 159. 

S y l v é n , N ., 1906: Om de svenska Dikotyledonernas första förstärk- 
ningsstadium  eller utveckling frân frö til blomming. I. Speciell del. 
—  K. Sv. Vetensk. Akad. Handl. 40. No. 2.

T i s c h l e r , G., 1950: Die Chromosomenzahlen der Gefässpflanzen Mit
teleuropas. —  ’s-Gravenhage.

W a r b u r g  E. F., 1938: Taxonom y and relationship in the Geraniales 
in the light of their cytology. —  New Phytolog. 37: 189— 210.

Royal Danish School of Pharmacy,
Botanical Department, Copenhagen.

F rerd ig  f ra  t ry k k e r ie t  d en  3. j u l i  1958.





Det Kongelige Danske Videnskabernes Selskab 
Biologiske Meddelelser 

(Biol. Medd. Dan. Vid. Selsk.)

Bind 22 (kr. 65,00) kr. 0.
1. Jensen, P. Boysen: Untersuchungen über Determination und

Differenzierung. 2. Über die Wachstumsvorgänge in der Spitze 
der Wurzelhaare von Phleum. With an English Summary. 1954 3,50

2. Böving, Adam G.: Mature Larvae of the Beetle-Family Ano-
biidae. 1954...........................................................................'...............  35,00

3. Gamow, G.: Possible Mathematical Relation between Deoxyri
bonucleic Acid and Proteins. 1954 ...........................................  2,00

4. Børgesen, F.: Some Marine Algae from Mauritius. Additions
to the Parts Previously Published. VI. 1954 ............................. 8,00

5. Jensen, P. Boysen: Untersuchungen über Determination und
Differenzierung. 3. Über die Wirkungsweise des determi
nierenden Faktors, der bei der Bildung der Wurzelhaare 
von Lepidium, Sinapis und Phleum tätig ist. With an Eng
lish Summary. 1955.....................................................................  4,50

6. Salomonsen, Finn: The Evolutionary Significance of Bird-
Migration. 1955.............................................................................   6,00

7. Munch-Petersen, Agnete, Kalckar, Herman M., and Smith,
Evelyn E. B.: Uridyl Transferases, their Occurrence and 
Physiological Role. 1955 ............................................................  3,00

8. Gamow, G.: On Information Transfer from Nucleic Acids to
Proteins. 1955..........................................................................................  1,00

9. Hevesy, G.: Conservation of Skeletal Calcium Atoms through
Life. 1955 ....................................................................   2,00

Bind 23
(uafsluttet/in preparation)

1. Rasmussen, Erik: Faunistic and Biological Notes on Marine
Invertebrates III. The Reproduction and Larval Development 
of some Polychaetes from the Isefjord, with some Faunistic 
Notes. 1956 ................................................................................... 11,00

2. Petersen, Johs. Boye, and Hansen, J. Benth : On the Scales
of some Synura Species. 1956 ....................................................  7,00

3. Brøndsted, H. V.: Experiments on the Time-Graded Regene
ration Field in Planarians. With a Discussion of its Morpho
genetic Significance. 1956 ..........................................................  7,00

4. Børgesen, F.: Some Marine Algae from Mauritius. Final Part.
Edited by Tyge Christensen. 1957 ............................................  5,00



5. Jensen, P. Boysen: Untersuchungen über Determination und
Differenzierung. 4. Über den Aufbau des Zellwandgerüstes 
der Pflanzen und die Determination desselben. With an Eng
lish Summary. 1957........................................... .........................  6,00

6. Larsen, Ka i: Cytological and Experimental Studies on the
Genus Erodium with Special References to the Collective 
Species E. Cicutarium (L.) L’Her. 1958....................................  4,00

On direct application to the agent of the Academy, Ejnar Munks- 
gaard, Publishers, 6 Norregade, Kobenhavn K., a subscription may be 
taken out for the series of Biologiske Meddelelser. This subscription 
automatically includes the Biologiske Skrifter in 4to as well, since the 
Meddelelser and the Skrifter differ only in size, not in subject matter. 
Papers with large formulae, tables, plates etc., will as a rule be pub
lished in the Skrifter, in 4to.

For subscribers or others who wish to receive only those publi
cations which deal with a single group of subjects, a special arrange
ment may be made with the agent of the Academy to obtain the pub
lished papers included under one or more of the following heads: Bo
tany, Zoology, General Biology.

In order to simplify library cataloguing and reference work, these 
publications will appear without any special designation as to subject. 
On the cover of each, however, there will appear a list of the most 
recent papers dealing with the same subject.

The last published numbers of Biologiske Meddelelser within the 
group of Botany are the following:

Vol. 23, nos. 2, 4, 5, 6.

Printed in Denmark. 
Bianco Lunos Bogtrykkeri A/S



L a r s e n , K a i : Cytological and Experimental Studies on the Genus 
Erodium with Special References to the Collective Species E. cicu- 
tarium (L.) L'Her. Biol. Medd. Dan. Vid. Selsk. 23, no. 6. 1-25. 
With 17 Figures. København 1958.

The paper gives the chromosome number of 34 strains of Erodium, all of 
wild origin, belonging to the species: E. hirtum (Forsk.) Willd. subsp. maroccanum 
Maire, 2 n = 20; E .m aritinum  (Brum, f.) L’Her., 2 n -  20; E. glutinosum  Dumort., 
2n  = 20; E. cicularium  (L.) L’Her., 2 n =  40, and a new described species, E. da- 
nicum  K. Larsen, 2 n = 60. This E. danicum  was found in five localities in 
Denmark. It is suggested to be an amphidiploid between E. glutinosum  and 
E. cicularium. Biological observations and the results of experimental cultiva
tions are communicated.



Id: 256
Forfatter: Larsen, Kai
Titel: Cytological and Experimental Studies on the Genus Erodium with Special 

References to the Collective Species E. Cicutarium.
År: 1958 
ISBN:
Serietitel: Biologiske Meddelelser 
Serienr: B 23:6 
SerienrFork: B 
Sprogkode: Eng


