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A Cytologically Deviating West-Alpine Campanula
of the C. rotundifolia Group

By TyGE W. BOCHER

Institute of Plant Anatomy and Cytology. University of Copenhagen

1. Introduction

In a previous paper on the Campanula rotundifolia group (1960) a large
number of strains were examined cytologically. All appeared to be
diploids or lelraploids (2n=34 or 68) and some of the strains conlained
B-chromosomes, Several strains devialed cevtologically by forming large
multivalent associations ol chromosomes during meiosis. The large
chromosome complexes and the polymorphy of the group inviled a
conlinualion ol the invesligalions. These were extended to the whole
genus although most work was still concenlrated on C. rofundifolia
and its nearesl relalives, e.g. (0. scheuchzeri, C. gieseckiana and others.
Among the new plants brought into culture one (Cult. no. 81] showed a
striking appearance and behaviour, As it also proved to have a deviating
chromosome number, it was considered to deserve separate lrealment.

2. Cytological observations

Chromosome number. A study ol microtome slides of vigorous root tips
from pot grown plants and stained with Feulgen showed that the chro-
mosome number of Cult. no. 81 is 2n=72-+4 B-chromosomes (see FFigs.
1 a—b}. This surprising number was definitively established by counlings
ol some very clear meiolie first telophase plates having n=36—Bs
IFigs. 1 d - e) and a corresponding stage in a single reslitulion nucleus,
2n=724Bs (Fig. 1{).

Behaviour of B-chromosomes. The [our B-chromosomes belong o Lhree
size classes. The two smallest are of lhe same size and during meiosis
they very often form a pair (Fig. 2, ¢, d. f. i. jl. All four B-chromosomes
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Fig. 1. Campanula No. 81, a—b metaphase plates from root tip miloses (microtome
slides, 2n—=72+1 B, — c—h: orcein squash preparations of PMCs: ¢: first ana-
phase showing univalent B-chromosome bridde, one dividing, one steetehed and one
divided and separated B-chromosome. d—vc: first telophase plales with 3642 18
(in e one B constricted and dividing). I reslitulion nucleus (1 telophase] with
7246 (two of the B-chromosomes divided and separated). — g: interphase with two
lagging univalents (one dividingl and two divided and separated B-chromosomes. —
h: very exceplional lelophase I with 6 bridges and lagging B-chromosomes (see dis-
cussion in the text); in the lower plate one B-dividing. — Scale as in fig. 2.

may undergo precocious divisions, which take place during late diaki-
nesis (Fig. 2 g}, metaphase, anaphase I (Figs. 1 ¢, 1 h, 2, 2 j) or later
(Fig. 1e, 11). They are frequently observed lagging at lelophase |
and may also divide here (Fig. 1 g]. In all respects the B-chromosomes
of No. 81 resemble those deseribed in tetraploid Campanula rotundijolia
(Bocher 1960, Figs. 10 12, 119 129. 138——166). In one case (Fig. 1 ¢)
a bridge formed by a dividing B-chromosome was seen. The bridge
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may be a resull of a union of two chromalid ends in a B-chromosome
with a precociously divided centromere. No acentric fragment was
delectable.

Number of bivalents and multivalent configurations. Very few. il any PMCs
have 36 bivalents. In the cells depicted in Fig, 2 lhere are usually 31—
32 bivalents and a number of multivalents, which corresponds to obser-
vations in a large number of other cells. The cell Fig. 2 h has only
aboul 16—17 bivalents and may be rather exceplional. A number of
cells, however, had a similar low content of bivalents but were not clear
enough for a delailed analysis of their mullivalent compounds. The
number of chromosomes which are associaled in these configurations
range from 3 lo 8 (Figs. 2 ¢ -ji. Squashing may somelimes have caused
breakages of some ol the thin threadlike conneclions, thus making the
number of chromosomes connected in chains lower, but mostly the
chromosomes in the compounds appear fo be at least as closely linked
as in bivalents. Rings of 4, 6 or 8 chromosomes are nol uncommon,
However, calenations of a similar number also oceur but such chains
are mostly difficult to analyse owing to the very dense chromosome
conneclions (see chain in Fig. 2 h) which in some cases may be due lo
stickiness (incl. subehromatid exchanges). The [act thal the number
of chromosomes associaled in multivalent configurations is usually
low indicates thal some kind of mechanism exists which suppresses
mullivalent formation. e.g. by reducing chiasma formation in trans-
located segments, The impression oblained from a study of many
cells is thal the planl rarely or never produces lrue multivalenls com-
posed of completely homologous chromosomes and that some of the
bivalents are clearly heteromorphic (see Fig. 2 h about “8—%9 o’clock™).
Many cells at Anaphase | appeared quite normal although lagging
B-univalents were common. Single bridges wilh acentries indicaling
crossing over in an inverted segment were never observed. Thus the
cell depicled in Fig, 1 his very exceplional and the bridges found there
may be due to stickiness. The two small chromosomes observed on the
right in the middle may be lagging B-chromosomes and nol acenlries.
Two ol the bridges have one or two extensions in their middle parl
and may perhaps be interpreted as two-side-arm bridges due lo sub-
chromatid exchanges. In some cases sticking or lagging multivalent
compounds may inhibit chromosome separation in such a way that the
result will be formation of a restitution nucleus. The material only con-
tained one cell with a restitution nucleus (FFig, 11). A number of thin
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Fig. 2. Oreein squash preparalions of PMCs. a—b: Campanula lusitanica; n=9Y
{a metaphase I, b metaphase 11). — e—j: Campanuala No. 81; g diakinesis, the other
cells metaphase 1. c: 1 VIIL 32 1L 1 BIL 1 B T {one B not delectable). d: 1 VI,
SIIL 41 (or 1 VL 2L 291IL 2T, 1 BIT2 B 1. — e: 1 V and one minute B prob-
ably having arisen by precocious divisions of a B-chromosome. cp. fig. j. — f: 1 1V
jchain), 1 1V (ring). 31 I, 21,1 B I1, 2 B 1 {all B narrow and stretched). — g: 1 VL.
1 1101, 31 1. 1 1. 4 B {all precociously dividingl. — h: deviating cell probably with
2 VIII (chains), 1 V (in the centre|. 4 IV (uppermost ring or cross, two double-rings
on the right, one of them possibly with sticky connection to bivalent between the two
double-rings). (16)—17 11, 1 I but no visible B-chromosomes. — i: 1 VI. 1 II1, 31 1L
ILIBIL2BIT —j:2IHL32IL2L1DBIL2BI (one divided precociously).
— Scale 10 w.
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connecling slrands between some of the chromosomes in the cell in
question were believed to be remnants of adhesions during the pre-
ceding slages. Allogether the meiotie picture of Campanula No. 81 cor-
responds very well with a number of strains ol €. rotundifolia with
2n=68 (cf. Bocher 1960).

3. Morphology and taxonomical position

The plants cultivated as No. 81 were raised from seeds sent to me in
1959 lrom the Bolanical Gardens in Toulouse, France, under the name
C. rotundifolia. The seeds had been collected in nalure at Termignon
in the French Alps at an elevation of 1400 m. Germination took place in
May 1950. From late in May and during June 1961 all the planls
flowered luxuriantly thus being very early as compared with cultures
ol €. rotundifolin. In 1962 the plants cullivated in the field attained
heights of about 50~ 60 cm while those kept in pots were only 20—
30 cm,

The plants from Termignon deviated in many characters {rom typical
European C. relundifolic L. but resembled €. scheuchzeri Vill, in many
respecls. Typical pressed specimens have been shown to Professor
H. Merxmiiller, Miinich, who has kindly given me his opinion ol the
taxonomical position of the plants. According to Merxmiiller the plants
are nol identical with either €. rolundifolia or . scheuchzeri, but might
be interpreted as belonging to a hybrid between these species. In some
characlers the plants approach €. bocconei Vill. but it is nol possible to
refer the plants to this taxon. They have among other things much too
large flowers.

The habit of the plants appears from Figs. 3—4. They deviate from
typical C. rotundifolia by early flowering, few large flowers, almost
glabrous stem bases and the shape of the subbasal leaves with their
shallow spaced dentation. The corollas are up to 2 em long and the
sepals are tapering, 1 em long and ! mm broad al their bases. In habit
the plants resemble some referred to the arctic €. gieseckinna, which
also have lanceolate stem leaves galhering towards the base (ef. Bocher
1960 Plate HI-—1V]).

The Termignon plants differ from €. scheuchzeri by being nol en-
tirely glabrous below. They bear some poorly developed very short
hairs of the same type as found in C. rotundifolia. They have further-
more crect or horizonlal. but not drooping {lowers, and never very few



118 TYGE W. BOCHER

Fig. 3. Campanula cult. No. 81 pressed May 15th. 1961 (second vear of cullivation
w 1ig



http://Ill.lt

A CYTOLOGICALLY DEVIATING CAMPANULA 119

Fig. 4 Campanula cult. No. 81 pressed Sept. 8th, 1961 showing autumn habit with
hasal and subbasal Teaves. 1
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or a single flower only. Finally they lack hairs on the leaf-bases as
found in typical C. scheuchzert

While the inlermediate morphological position of No. 81 belween
typical C. rotundifolia and typical €. scheuchzeri supports a hybrid
origin three other facts contradict such an explanation. First the
chromosome number of Lhe supposed parent species is 68, secondly
there is a high pollen ferlility in No. 81 (no shrivelled or empty grains,
few per cent dwarf grains). and thirdly no seeds were oblained after
crossings with a tetraploid C. rotundifolia (2n=68; “C. linifolia Scop.”
from the Botanical Gardens in Greifswald). The meiotic behaviour is
difficult to interpret. The occurrence of heteromorphic bivalents. rings
and other configuralions may as well be the resull of hybridization as
of translocalions or both. At the presenl stage of knowledge lhe con-
clusion may be drawn Lhal the plant from Termignon (No. 81) cannot
be a primary hybrid between species with 2n=68. However, il may
have evolved from such a hybrid by subsequent chromosome repatter-
ning and increase in chromosome number. In many respects it behaves
as a stabilized entity which perhaps deserves taxonomical recognition,

4. Discussion of the deviating chromosome number

The deviating number 2n=72 may have arisen in two ways: (1) as an
octoploid number within a series with 9 as a basic number, (2] as an
ancuploid number connected wilh the series with 17 as a basic number
(2n=34—36—72].

1) Larsen (1954) was lhe first to find a Campanula species with 9
as the basic number, viz. C. lusitanica (or loeflingii) which has 2n—=18.
This number was later found also by Gadella (1962), A. Fernandes
(1962} and myself (in material raised from seeds from the Coimbra
Botanical Gardens, see Fig. 2a- b). The size and shape of the chro
mosomes correspond with the majority ol the chromosomes in No. 81.

Considering the greal number of countings recently made in Cam-
panula (Bocher 1960, Gadella 1962 and 1963, Merxmiiller & Damboldt
1962, Podlech 1962] il is remarkable thal so far only few plants with
2n=236 have been found. Before plants with 2n=18 or 36 have been
found in the €. rotundifolia group il is obviously very doubtful whether
this group consists of lwo lines with two basic numbers. On the other
hand, as recently pointed out by A. Fernandes (1962}, the number 9
would make it much easier to understand how the various 17-series
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arose seeing that crosses between species wilh 2n—=16 and 2n=18 would
give rise lo alloletraploids with 2n=34.

{21 An aneuploid development leading from 2n=34 lo 2n=36 is
another possibility in spile of the fact that aneuploid numbers have
only rarely been reported in the genus. Very recenlly, a clear case of
anenploid evolution was demonstrated by A. Fernandes (1962) who
found 2n="20 in €. transtagana, a species described by R. Fernandes
(1962) as being closely related to €. lusitanica which has 2n—18,

How the increase in chromosome number took place is dilficult to
explain. Perhaps B-chromosomes have played a réle. As found in maize
by Roman (1947) segmenls [rom A-chromosomes are sometimes trans-
located to the B-chromosome. Some B-chromosomes in Campanula may
have fused with detached segments from the other chromosomes and
thereby have been transformed into chromosomes which cannot be dis-
tinguished from A-chromosomes. Other possibilities for increase in
number also presuppose chromosome breaks and reciprocal transloca-
tions. According to many observalions lranslocations occur frequently
in the Campanula rotundifolia group thus making an explanalion of
the chromosome number 2n=72 as an aneuploid number most probable.
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Scale Effects and Other Subjective Influences
in Taxonomy

By T. G. Turin

Universily of Leicester

It is generally recognized by taxonomists that their conclusions are not
wholly uninfluenced by subjeclive factors. These do not generally viliate
the results. but can have an effecl on the rank assigned lo lhe laxa
recognized and on the amount of morphological diversity allowed
within a laxon,

Some of the faclors which come inlo play in making taxonomic
decisions will be discussed briefly in the hope thal a greater awareness
ol them may help in the attempt to achieve more homogeneily within a
laxonomic category. It will be assumed that the basic eriteria on which
genera, species ete. are founded are morphological ones, since such
criteria form the only universal basis for taxonomy which is at presenl
available.

Plants range in size from something of the order of 100 m down-
wards. and with the light microscope structures down to a few u ean be
observed: the electron microscope. of course. enables much smaller
structures to be observed indirectly. The unaided eye does not readily
appreciale structures smaller than about 0.5 mm and the mind tends to
attach less significance to things of this order of magnitude than lo
larger ones. This is particularly true when the difference in size of a
small organ is used as a distinguishing character for species, If. for
instance, the fruits of two species are ¢, 10 em and ¢, 20 em long and the
anthers of lwo other species are ¢. 0.5 mm and ¢. T mm long we accepl
Lhe former as a good specific character much more readily than the
latter. though they may in fact be equally valuable,

This is true also of other morphological characters, where the abso-
lule size has a profound effect on the signilicance attached by taxo-
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nomisls lo differences in shape and structure. Anyone who examines
the fruits of even a small selection of Trifolium species (such as is Tound
in the British Isles) with a X} 10 lens must be impressed by their diver-
sily. There are fruits which dehisce longitudinally. fruils which dehisce
transversely and others which do nol dehisce at all: there are [ruits
with several seeds, fruils with one seed. and a great variety of shape ol
legume. Other parts of the [lower show a similar range of structure,
There can be little doubt that, had the floral parts been len times as
large as they are, Trifolium would have been divided into a number ol
genera more distinel than those commonly recognized in the ftribe
Genisteae.

Similarly. we lend to take more notice ol Lhe shape of the com-
paratively large leaves of a large plant such as Ulmus than ol the
smaller leaves ol a small planl such as Senecio vulgaris. Bul here two
other [actors come in: the duralion of the individual and the possibilily
of asexual reproduction. An elm tree is nol only large but outlasts
several generations of botanisls and is capable of multiplication by
suckers. while groundsel commonly has more than one generalion a
vear and reproduces sexually.

It seems likely that the ‘small’ species which have been recognized
within Senecio vulgaris are more or less equivalent lo lhose in Ulmaus,
but have been rejected by most holanisls owing lo the influence of
these extrancous faclors,

Not only the size but also the accessibility of flowers, which alfecls
the ease with which they can be observed and dissected. influences
taxonomy. Corner (1962} has pointed out the diversity ol [lower-struc-
lure in Ficus and sums up as follows (p. 189): “. . . if the flowers were
on the oulside of the head, instead of inside the fig, many would have
seen without difficulty . . . thal a colossal monoccious banyvan with
unistaminate flowers and simple stigma could not be congeneric wilth a
slender dioecious creeper with bistaminate flowers and bifid stigma.”

The number ol species per botanist in a given area may also have an
eflect on the species concept in a parlicular {lora. For instance in Viola
subgen. Viola IFiori gives 6 species and 19 varielies for ITtaly. while
Briquet gives 9 species, 5 subspecies and 3 varieties for Corsica. This is
perhaps rather an extreme example, but a random sample of several
genera shows that the number of species recorded from Corsica is about
*/3 as many as are recorded from Italy. though Corsica has in reality
a much smaller flora than Ttaly, It alpine species are excluded from the
[talian tolal the ratio is slill nearer unity and this musl represent a real
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and considerably differences in species concept. partly no doubt owing
to the idiosynceracies of the authors, but also probably in part due to the
number of botanisls compared with the size of the flora. The genera
used in this comparison contain no Corsican endemics. The same kind
of phenomenon is seen il the flora of a Scandinavian country is eom-
pared with thal of a Balkan counlry. Taxa differing in chromosome
number and small morphological characters are recognized as ‘good’
species in the former while in most parts of the Balkan peninsula there
are so lew botanists and so many planls that the species recognized are
frequenlly nol comparable with Scandinavian ones. If the area studied
by an individual botanist is a small one there seems to be a tendency
to ‘split’ and to recognize numerous varieties and forms — compare,
for instance. (.. C. Babington, Manual of British Botany and J. D.
Iooker, Flora of British Indie.

Intensive work on the flora of a relatively small area delimited. for
example, by political boundaries often resulls in the erection of what
may be lermed parochial species. For instance, Minuartia cataractarum
(Janka} Prodan is recognized as a species in Flora Rep. Pop. Rom.,
presumably because it has for long been known as a Romanian endemic.
An imparlial observer finds il impossible to distinguish satisfactorily
from M. frutescens (Kit.) Tuzson which is itself usually regarded as a
subspecies of M. hirsule (Bieb.) Hand.-Mazelti (Mallfeld, 1922). Many
other examples of this phenomenon will be familiar to all working
taxonomists,

In a similar way early-flowering plants often come in for more atten-
tion than those which flower later in the summer. If the variation
within such species tends to show disconlinuilies owing to reproductive
or spalial isolalion this is seized on as a basis for the erection of large
numbers of taxa, usually at specific level. Aulogamy in Erophila and
the ecological isolalion of Pulsatilla populations give rise to what may
be termed ‘dissected variation’ and this, combined with the facl that
they both flower when there is little else o interest the field botanist,
has made them victims of the ‘splitters’. The remarkably beautiful, large
flowers of Pulsatilla have no doubt also helped to reduce the objectivily
of the species recognized by some botanists,

Another non-morphological factor which can affecl taxonomic con-
clusions is the choice of characters for distinguishing or classifying
taxa. For instance, in the annual species of Silene seed-characters are
frequently used, whereas in Dianthus such characters are almost uni-
versally ignored. This situation does nol arise because seeds are valuable
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in the former genus and valueless in the latter. It happens simply be-
cause il is easy to colleel an annual Silene with flowers and ripe seeds,
and the seeds, being retained in the capsule, are abundanltly represented
in herbaria. In Dianthus, on the other hand, there is a long inlerval.
often as much as lwo months, between flowering and the ripening of
seeds, and the malure seeds rapidly fall out of the capsule; lhey are
consequenlly rarely found in herbaria. In this connection il is inleresting
lo note thal seeds are much less used in distinguishing the perennial
species of Silenie than Lhe annual ones. presumably because they are
seldom found in herbarium collections.

Finally there is a strong tradition, now showing signs of breaking
down. thal taxonomic characlers in vascular plants must be visible wilh
a hand-lens. This is. of course, a good practical tradition and one to be
preserved as [ar as possible. as long as it is recognized that il is purely
a matter of convenience. Microscopic characters of the epidermis of
grasses and the testa of Chenopodium seeds are accepted as respectable
and so. at least in some circles, is the morphology of pollen-grains. This
is onlv a beginning, however, and there is still a resistance lo lhe
recognition of species which can be distinguished by microscopie char-
acters, including chromosome number, bul which appear to be identical
in gross morphology.

Absolute uniformily belween species. even within a limiled group
such as angiosperms, is obviously unattainable, since there is no yard-
stick which we can apply, and species are anvhow intrinsically dif-
ferenl. Scyphostegia borneensis is not comparable with Quercus robur
at the presenl day. though presumably if we knew their phylogeny the
two could be defined in comparable lerms. Uniformity of taxonomic
concepls between different major groups is even more difficult to
approach than it is wilthin one group.

Nevertheless, since families, genera, species, subspecies and to a
lesser extent varieties and forms are our unils. we should do our best to
make them as objective as we can and consequently as comparable as
the natore of the situalion permits,

The facts of evolution and phytogeography, for instance. can be dis-
torted or concealed by subjective taxonomy and clarified and revealed
by good taxonomy which makes the unils as objeclive as possible.

Infra-specific categories are often employed in ways more diverse
than the specific calegory itself, vet they can be of the greatest im-
portance in the study of evolution. More precise terms are, of course,
employed in biosystematics and it may well be thatl this sort of preci-
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sion cannol be based on morphological crileria. Perhaps the best course
would be o agree to a definition of subspecies based on morphological
differences and geographical or ecological isolation throughoul most of
their range. Then the almosl meaningless calegories of variely and
form, which cannol be used to distinguish the response of the same
genotype to ditfferent environments from that ol different genotypes to
the same environment, could be abandoned.

It is clearly most desirable for both taxonomists and the users of
taxonomic data (i.e. all other botamsts) to try to recognise and avoid
the influence of subjective factors of the kind thal have been men-
tioned.
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Experimental Control of Aposporous Apomixis in
a (Grass of the Andropogoneae

By . B Knox and J. HESLOP-THTARRISON

Department of Botany University of Birmingham, England

Introduction

The versatility of reproductive behaviour characteristic of facullalively
apomictic flowering plants depends upon the side-hy-side persistence of
Iwo alternalive developmental pathways. one the normal sexual

leading to the formation ol embryo saes with the reduced chromosome
number, and the other  the apomiclic  leading either to the production
of diploid embryo sacs in which eggs develop parthenogenetically, or 1o
the formation directly ol adventitivus embryos from malernal sporo-
phyte lissue. The factors delermining the sueeess ol one system rather
than the other in any particular ovale remain unknown, yel that the
malter is not entirely fortuitous is revealed by several recorded instances
ol a varying incidence of apomixis in individual plants during the course
of growth through the year (e.g. Arabis holboellii, Bocher, 1951: Cala-
magrostis purpurea, Nygren. 1951). Such regular variation could repre-
sent simply a response lo changing inlernal conditions in the course of
ageing, bul it could also indicale a control through environmental faclors
such as the temperature and light regimes. Environmenltal conlrol of
the ineidence of apomixis could have [ar-reaching evolutionary implica-
lions (Heslop-Harrison, 1954%), and il may be noled also thal the possi-
hility of manipulation through external factors might be expected ulti-
malely Lo facililale investigalion of the physiology of apomiclic pheno-
mena. The present paper reporls experiments in which an unequivocal
effect of the light regime upon relative numbers of reduced (sexual]
and unreduced (aposporous) embryo saes has been demonstrated in a
Facultatively apomiclic lelraploid race of Dichanthium aristatum Poir.)
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C. E. Hubbard ! [Andropogoneae). This species was selected for study
since preliminary sereening trials had shown the races tested to be sen-
sitive shorl-day reactors, easily grown under phylolron conditions. and
because versalility in reproductive behaviour had already been reported
in cerlain eylolypes of the related 1. annulatum (Forsk.) Stapl (Celarier
& Harlan. 1957 Brookes, 1958).

Maferials and Methods

The race ol D, aristatum employed originated from  Queensland,
Australia (C.5.LR.O. Accession No, 14366, and its somatic chromosome
number was eslablished as 2n—40 [rom rool-tip counts. In the experi-
ments upon apomixis. the caryopses were germinated in flats, and
seedlings were transferred to a peat sand mixture in 13 em plastic pols
atb the 2 3 leal stage. A standard ration ol a nulrient solution was
supplied every third day. and the pols were walered lo run-oll on the
intervening days. The plants were grown in greenhouses or in growth
chambers wilh the air lemperature regulated above 22 C. The treatment
hereafter lermed long-day (LD was given by exposing the plants to the
available natural daylight supplemented wilh incandescent light al
¢. 100 f.e. to give a day-length exceeding 16 hrs. During short-day (SD)
treatment illumination was provided from batteries of warm-white fluo-
rescent tubes at 900—1000 f.c. from 9 aam. to 5 p.m. daily. the dura-
tion of the ‘night’ thus being 16 hrs.

Because of the need to analyse the behaviour of each floret in whole
inflorescences. sectioning methods were adopled for the eylological
study. Inflorescences were cul into 2 em lengths, numbered in serial
order from the apex. and fixed in acetic alcohol or Langlet’s modilica-
tion of Navashin'’s fluid. After dehydration and wax embedding. each
inflorescence segmenl was oriented accuralely and sectioned longitudi-
nally al 15 u to give a ribbon including all florels. In this manner com-
plete sequences of florets from whole inflorescences were assembled.

The typical aposporous and sexual developmental sequences described
below were worked oul from some thousands of sections of ovules from
plants grown in various photoperiodic condilions. The evidence for a
control of apomixis by the light regime was derived from one principal
experimenl, the form of which is explained in a later section,

L ldentification kindly checked by Mr . 1 Hubbard
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Fig. 1. Paths of development in embryo sacs of Dichanthium aristatum. (a) The
sexual sequence: (b) The commonest aposporous sequence. The scale in ecach case
15 cqual o 10 n

Observations

The sexual system. The course of development ol the typical re
duced embryo sac i1s summarised semi-diagrammalically in Fig. 1a.
There is no significant departure from the pallern well established for
grasses such as Zea, but some features may be noted because of their
significance in identifying the different nuclei of the sac and in dis-
linguishing sexual from aposporous stages. The chalazal megaspore is
the functional one. and at the stage S1 of Fig. 1 a il mav be associated
with two or with three degenerating remnants according to whether the
micropylar dyad nucleus undergoes Meiosis Il or degenerales. In eilher
case, the presence of the other metotic products provides evidence of a
reduced megaspore. In the second embryo-sac mifoses. the spindle axes
are orienled at righl angles lo the long axis of the sac. separaled by a

9 Bolaniska Noliser 1965
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@

Fig. 2. A mature sexual
embryo sac before the fu-
sion of the polar nuclei
IPN). E, egg cell; 8, syner-
gids, M, direction of micro-
pyle.

central vacuole; this resulls in a characteristic disposilion of the nuclei
at the 4-nucleate stage — in pairs at the poles (Fig. 1 a, SIII).
Secondary divisions of the antipodals take place early, so that the
8-nucleate stage is no more Lhan ephemeral. The characteristic aspect of
the antipodal tissue at different stages of its formation permits its iden-
tification without great dilficulty (Fig. 2—5). Milotic divisions followed
by eylokinesis produce up to twelve cells, after which amitolic divi-
sions lead to a multinueleate condition with 2—4 nuelei per cell. The
whole tissue degenerates during the final stages of maluration of the sac,
although cells may survive until the early stages of endosperm formation.
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o

Fig. 3. Anlipodal lissue in a sexual sac in an early stage of development. Three cells
are present, one binucleate, Fig, 4. Laler stage of growth of antipodal lissue, Fig, 5.
Antipodal tissue entering the phase of dissolulion.

The micropylar nuelei assume a characteristic disposition shortly
after the final miloses. with lhe synergids (lanking the egg (Fig, 2).
The polar nuclei come to lie side-by-side just below the egg apparatus:
commonly they fuse almost immediately to form a characleristically
crescent shaped primary endosperm nucleus, although fusion may be
delayed until the time of fertilisalion. The presence of two conspicuous
nucleoli in the primary endosperm nuclens (Figs. 7 & 8) or of paired
adjacent nuclei may provide an indication of the sexual origin of the
sac. The nucleoli may, however, coalesce at the lime ol fusion, so the
guidance this feature provides is not infallible.

The synergids have no more than an ephemeral existence, and may
not be evident in the mature sac, At the time of fertilisation, the micro-
pylar end of the sac is commonly occupied only by the egg itself with
the primary endosperm nucleus. crescent shaped in section, applied to
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Fig. 6. Mature aposporous
funreduced]  embryo  sac,
E, egz cell; 5, svnergids;
PEN, primary endosperm

nucleus. M, direction of

o micropyle.

it. The chalazal end at this time normally contains the antipodal tissue.
If fertilizalion is delayed, this. loo, degenerates (Fig. 1 a, SVII a).
During the maluralion of the ovule, both embryo sac and nucellus
grow in length. but the growth of the sac itsell is the more rapid over
all. The ratio sac-length/nucellus-length may thus be taken as an index
of embryo sac development, and in Fig. 10 this ralio is related to the
developmental stages of the sexual sac indicated in Fig. 1 a. The main
periods of growth in the sac follow the 2-nucleate state and the final
milosis lhal gives the 8-nucleate state. The relative lengths of sac and
nucellus alter very little alter the sac reaches maturity and during the
early stages of endosperm formation. Rarely. however. there may be a
precocious division of the egg whilst antipodals are still present and
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Figs. 7 & 8 A sexnal (reduced] embryo sac in lwo focal planes. showing Lthe egg

cell fel, one synergid (s), the primary endosperm nucleus (pen) and the antipodal

lissue [a). Fertilisation has occurred. and chromatin may be seen on the surface of

the egg nueleus, 0 e, 4300 Fig. 9. Aposporous embryo sac showing the primary
endosperm nucleus (pen) with single nucleolus, > ¢, 430,

before the onsel of endosperm divisions. In such sacs the sac-length/
nucellus-length ratio is abnormally low (condilion SVILb of Fig. 1a).
Saes in which fertilisation is delayed show a ratio slightly higher than
usual. due no doubt to continued extension growth wilhout the accom-
panying pollination-stimulated growth of the nucellus (condition SVII a

of Fig. 14a).

Apospory. - Fig. 1 b summarises what appears to be the commonest
palh of aposporous development in this tetraploid race of . aristatum.
The first evidence of a departure from the sexual pathway is discernible
after the completion of meiosis. when one or more ol the nucellar cells
adjoining the megaspores inerease in volume and acquire a more deeply
staining cytoplasm and much enlarged nucleolus (Figs. 11 & 12). All of
the producls of meiosis may degenerate al Lhis time, leaving only the
aposporous emhbryo sac mother cells. or the chalazal megaspore may
survive to continue in competition. In the latter evenl. only posilion
is likely to belray the origin of the reduced embryo sac molher cell.
since those derived from the nucellus rapidly become indistinguishable
in dimensions and staining properties.

Some vacuolation commonly occurs in aposporous sacs before the
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Fig. 10. The ratio sac length nucellus length in sexual iseries 51 and aposporous
(series A} embryo sacs al the slages shown in Fig. 1. The inset sketech shows the

values measured.

first mitosis. which generally takes place at one side of the sac. with
the spindle langenlially oriented (Figs. 13 & 14}, Al the 2-nucleate stage
(Fig. 1 Iy, AIIT) aposporous sacs are accordingly readily distinguishable
from reduced sacs.

Since the daughter nuelei of Lhe first division remain al the same pole
of the sac, lhe second mitotic division results in a group of four nuclei
placed to one side of the central vacuole (Fig. 1 b, AIV), a distribution
never found at the 4-nucleate stage in reduced sacs. Moreover, there is
no evidence of the regular polarity found in reduced sacs; the nuclei
may lie at the micropvlar or chalazal ends. or in any intermediate
posilion.

As described by Brown & Emery (1958) for various apomictic Andro-
pogoneae, the 4-nucleate sac is the characteristic producl of aposporous
development. The nuclei assemble to form a quartet simulating the
micropylar group in reduced sacs. with the egg flanked by two synergids
and a single nucleus assuming the position of the fusion nucleus of the
sexual sae (FFig. 1 b, AV: Fig. 6). As in the sexual sac. the syvnergids
may degenerate as the sac matures, leading to condition AVI of Fig. 1 b,
At this stage there is litlle to distinguish an aposporous sac from a
reduced one in which the antipodal tissue has been resorbed. unless the
sexual sac reveals the origin of the primary endosperm nucleus in the
presence of lwo nucleoli. However, the dimensions of saes formed
through the two possible developmental pathways do differ. since the
chalazal end of the sexual sac extends through the growth of the anti-
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Figs. 11 & 12, Adjacent sections of a young ovule. The degenerating remains of the
megaspores resulting from the meiotic division are visible, and three aposporous
embryo sac mother cells derived from the nucellus. These are identifiable by their
denser eytoplasm and the conspicuous nucleoli. < e. 600, — Fig. 13. Telophase of
the first mitosis in an aposporously formed embryo sac mother cell, showing the
vacuolaled condition and the abnormal orientation. |Hexaploid Dichanthivm annu-
latum). > e, 600, — Fig. 14, Ovule with one aposporously derived 2-nucleate embryo
sae and an aposporous embryo sac mother cell. = . 600,
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Distribution of sexual 1S, aposporous (A1 and unclassifiable (Ul embryo

siaes in four inflorescences from plants grown under continuous short days and four

from plants flowering in long days after 10 days of short day treatment, The classes

of embryo sacs present in each ovule are coded according 1o I'ig. 1. Complete sterilily

is indicaled as 0. In the bar diagram the percenlages of cach class A, U and S present

in the sample sizes indicated are shown for the two treatments. For further explana-

lion, see

text.

yodals, even although these may later degenerale, whilst the aposporous
I b ] A

sacs, which have no regular orientation. are usually abbreviated. Mean

mature sac lenglhs in samples of 65 sacs posilively assignable 1o sexual

and aposporous origins were 175.7 2 8.2 pand 140,24 £ 6.5 prespectively,

the difference being highly significant,

The phasing of the development of the aposporous and reduced sacs

sheds some lighl upon the relationship belween them. The mother cells
of the aposporous sacs are differentiated in the nucellus at the period

when meiosis is compleled. but their first milolic division is delayed
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until the onsel of vacuolation, whilst the nucleus of the functional
megaspore undergoes a rapid mitosis before there is any appreciable
acuolation. After this initial divergence in behaviour. the nuclei ol the
aposporous sac behave like those al the micropylar end of the sexual
sac: a further mitosis provides four nuclet which assume the orientation
of the sexual micropylar quartel. and it is significant thal as they do so
the sac undergoes a phase of elongalion corresponding to that of the
sexnal sac at the same period.

Although the parallel behaviour of aposporous and reduced sacs
might be taken to indicate thal both are responding to the same morpho-
genelic stimuli and that these stimuli arise from the environmenl pro-
vided by the other tissues of the ovule. there is no very close synchro-
neity in the development of different sacs in ovules where several
molher cells are functional. Where a reduced sac survives. it commonly
takes the lead in development, and may reach a slage corresponding 1o
SVI ol Fig. 1a while aposporous sacs are still in the 2- or carly
d-nucleate stage (Fig. 15). Aposporous sacs may differ amongst them-
selves in advancement, so that one sac may be in the condition of AVI
of Fig. 1 while others may still be in the mother cell stage in one and
the same ovule. A less exlreme divergence is seen in Fig. 14

Effects of the light regime. For the observation of the effecls ol
light regime upon reproductive behaviour. plants were grown from ger-
mination under LD conditions for 135 days. after which they had dil-
ferentiated 8 9 leaves. They were Lhen sorted inlo groups of 4, each
carelully matched for stature. tillering, and numbers of leaves. and
groups were exposed to 5, 10, 20. 40 and 60 short days before restora-
tion to long days. A lurther group was maintained continuously under
SD conditions from an age of 135 days. In this experimenl. only those
plants receiving more than 40 short days produced flowers. and it may
be supposed that the minimum induction period under these conditions
lies between 20 and 40 days. The minimum period lo flower in con-
linuous shorl days was 72 days, and with 40 short days. 85 days,

Detailed eytological comparisons were made belween inflorescences
from plants of the 40 SD and continuous SD groups. Inllorescences were
selected so as to be approximately at the same stage of development:
all had just completed emergence from the subtending leat sheaths. and
the florets of the upper halves of the inflorescences had exserted their
stigmas. At this stage in bolh series mature sacs were found to predomi-
nate. and fertilisation had occurred only comparalively rarely.
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The selected inflorescences were segmented and fixed, embedded and
seclioned as described above. From the serial seclions the contents of
cach ovule was determined and the embryo sacs present classified
according lo type. The crileria already detailed permilted an accurate
assignment of mosl sacs as sexual (S) or aposporous (A). but a propor-
tion could not be classified. either because the slage available. or the
aspects observable in the sectioned material. did not reveal discriminant
fealures, or because they were in some respects anomalous and not
interpretable on the basis of the stages shown in Fig. 1. These unassign-
able saes were classified separately (U,

The distribution of sacs of the three groups is shown in Fig. 15 for a
total of 145 embryo sacs from four representative inflorescences from
plants of the series exposed to continuous short days, and for 130
embryo sacs [rom plants of the series receiving 40 short days. The plants
of Lhe conlinuously induced series have a significantly higher mean
number of embryo sacs per ovule than those receiving a short period of
induction, 1.54=0.24 compared with 1.17£0.09. The supernumerary
saecs are. ol course, invariably aposporous in hoth series. In considering
the effect upon the apomictic mechanism, the presence of the unassign-
able group of sacs forms a complication. Two extreme conditions may,
however, be examined: (1] where lhe U-sacs are added to the apo-
sporous A class in the continuous SD series and to the sexual S class
in the 40-SD series, and (ii) where they are added to the S class in the
conlinuous SD series and the A class in the 40-8D series. With condi-
tion (i), the percentage of aposporous sacs appears as 79.0=5.01 %
under continuous SD and 27.0=3.60 %o with 40 SD. and in condition
(i) the percentage is 68.5%6.32 % under continuous SD and 46.5%
6.06 /y with 40 SD. The difference in each condilion is significant at a
probability level of less than .01. Continuous exposure to the SD condi-
tions of this experiment thus materially increases the proportion of
cylologically detectable aposporous embryo sacs compared with the
proportion observable following photoperiodic induction for a period
approaching the minimum effective in inilialing flowering.

Discussion

The apomictic mechanism in Dichanthium aristatum — The aposporous
system described above is of a tyvpe now established for several genera
of the Paniceae and Andropogoneae and recorded also for certain neigh-
bouring tribes. The 4-nucleate aposporously derived embryo sac seems
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to have been described first by Narayan (1951, thesis quoled by Warmke.
19541 in Pennisetum ruepellii and P. villosum, and a full developmenlal
account has been published by Snyder. Hernandez and Warmke 11955)
for P. ciliare. These authors recorded the laleral orientation of the firsl
embryo sac mitosis which leads to retention of the daughter nuclei at
one end ol the sac during further growth, one of lhe fealures found
useful as a discriminant in the present study. The same general pattern
of development has been established for other genera by Emery (1957).
Brown & Emery (1957). and Harlan et al. 11958). Using the 4-nucleate
embryo sac as an indication of apospory. Brown & Emery (1958) have
carried oul an important survey of Paniceae. Andropogoneae. and re-
lated groups and have revealed a remarkably widespread incidence of
apomixis in this tribe of the Gramineae.

While it may be taken that the 4-nucleate embrvo sac is a charac-
teristic producl of apospory in the Paniceae and Andropogoneae. 8-nu-
cleale, non-reduced sacs ol aposporous origin have been recorded. In
Paspalum secans [Paniceae). according to Snyder (1957). the formation
of 8-nucleale aposporous sacs is associated with a failure of meiosis or
a very early degeneration of the megaspores, the aposporously devel-
oping nucellar cells invading the achesporial region very rapidly, Taken
in conjunction with the sequences illustrated in Fig, 1, this may. in fact,
reveal a developmental correlation. I the aposporous mother cell
usurps the role of the functional megaspore al a very early stage. then
it undergoes three mitoses in the lormation of a gametophyte which is
in all respects similar to that which would have arisen from a mega-
spore; if, however, the replacement is later. only two mitoses occur. and
the quartet of nuclei formed behave like those in one half — the micro-
pylar ol the reduced sac. 1t may be noted that an oceasional 8-nucle-
ate, non-reduced sae produced through the precocious development ol
an aposporous molher cell following lailure of meiosis would escape
detection in the present study, as il would in the survey of Brown &
Emery (1958).

Environmental control.
balance between sexuality and apomixis. as judged by the proportions
of reduced and non-reduced embryo sacs produced, may be affected in
a systemalic way in this telraploid race of Dichanthium aristatum
through the agency of the light regime in which plants are grown. The
implications of this observation are numerous, not the least significant
being that the availability of a means of experimental control greatly

The evidence given above shows that the
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widens the polentialities for investigating the physiology ol apospory.
In the physiological connection. it may be noted that the effect has not
yet been shown 1o be pholoperiodic in the narrow sense, in that the
freatment groups received different total amounts of light energy so
that elfects due lo different levels of pholosynthesis during the period
of flower initiation and developmenl are nol excluded. Night-inlerrup-
tion experiments are now required to establish that breeding behaviour,
like flowering itself in these grasses. is governed by a true pholoperiodic
mechanism.

The treatments adopted were selected wilh the intention ol amplifying
differences in what was known Lo be a complex and variable eytological
system and so ol permilling the readier delection of environmental
elfects. The growlh conditions in the principal experiment did not
simulate at all closely any likely to be encountered by the species within
its natural distributional area. and for this reason the experiment does
not provide an immediate basis for ecological conclusions. Nevertheless,
there is now every reason to suspect environmental control of apomixis
in facultatively aposporous species like 7). arisfaizm in natural habitats,
and it should not be out of the question lo delect seasonal drifts by
cyvtological surveys of population samples — although undoubledly the
lask will be an exacting and time-consuming one.
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Summary

A tetraploid 2n0=40) race of Dichanthium aristatum (Poir) C. E. Hubbard ot
Australian origin has been shown o he facultatively apomictie, the apomictic
mechanism being of the aposporous Lype, The pathways of sexual and apomie-
tie development have been worked oul, and eriteria for identifving each type
of behaviour during different periods of cmbryo sae growth have heen formu-
lated. These include {a) the presence or absence of non-functional megaspores,
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() the orientation of the embryo sae mitoses, and the consequent disposition
of nuclet al the t-nueleate stage, (c) the presence or absence of antipodal cells,
{d} the oceurrence or non-occurrence of a fusion of polar nuclei, {e) the rela-
tive growth rates ot the embryvo sac and the nucellus, and (f) the dimensions
and shape of the mature sac. Using these eriteria as the means of elassifying
behaviour, a survey has been made of the incidence of sexuality and apomixis
in plants flowering under continuous short-day conditions (8 hrs illumination)
and in long davs (more than 16 hrs illumination) following a period of short-
day induction near the minimum for the species. Under continuous short davs.
plants produced 1.54 £0.24 sacs per ovule, the percentage of aposporous saecs
being up to 79 %, while with minimum photoperiodie induction (40 short
davs), 1172 0.09 sacs were formed per ovule, of which a maximum of ¢. 47 %
were aposporous. The differences observed were highly significant, and it may
he concluded that the light regime does govern the incidence of apomixis in
this tetraploid race, conlinuous exposure to short davs increasing the numbers
ol aposporous sacs produced. Some implications of these observations arve dis-
cussed.
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Studies in the Genus Juncus Il

Observations on the diversity of chromosome numbers

By SVEN SNOGERUP

(Meddelande fran Lunds Botaniska Museum. Nr 171

Introduction

The presenl paper is a preliminary reporl on part of an investigation of
the chromosome numbers in the genus Juncus. The species treated are
grouped according lo the sections aceepled by the present author. Chro-
mosome numbers for eritical groups investigated are nol given here bul
will be published in fulure papers.

For each species is given a list of the collections, for which the chro-
mosome number has been delermined. The numbers given in brackels
refer lo the individual specimens which were the object of the deter-
mination. This material is preserved al the Botanical Museum. Lund
({LD).

All countings have been done in sections ol rool lips fixed in the
Svalov modilication of the Navashin-Karpechenko fixative and slained
in genlian violel. The sections have been pre-treated in 7.5 % citrie acid
and Kkept in the slain for 12—18 hours,

Basic numbers and chromosome shape

It has been postulated by some authors that the genus Junecus has a
single basic number. Love (1944, 19611 proposed the number 5, Darling-
ton and Wylie (1955) 8 or 10. These numbers have no doubt been cal-
culated from the common somatic number 2n=40. In fact Love’s pro-
posal of x=5 has become commonly accepted, and consequently mosl
numbers published by regional investigators have been given in mul-
tiples of 5. The resull of this investigation shows. however. that a long
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series of secondary basic numbers exist within Juncus, the lowest hith-
erto obeserved being 9 and the highest 25, These basic numbers are in
most cases kepl constanl within sections or groups ol related species.
Thus they do not represent new and frequent varialions, but old and
stable sels ol chromosomes. kepl in some cases through the ecarlier
development of a large and widespread section. The primary basic
number of the genus, from which all the secondary numbers have been
derived. can not be calculaled from the information available al present.

If one accepts Live's views. much of the varialion in chromosome
numbers is due to polyploidy and most species should be regarded as
high polyploids, some ol them 20-ploid or more. In the opinion of the
present author most of the diversily is due to a raize in basic number.
Thus only a few species may be regarded as more than tetraploid.

According to the size and general appearance of the chromosomes
the genus can be divided inlo two parls. One parl is characlerized by
small chromosomes, with very little differentiation between the pairs,
All or nearly all chromosomes are sphaeric or short, rodshaped. This
group consists of the sections Juncus, Subulati, Tenageia, Poiophylli
and Genuini. In the other part of the genus the chromosomes are larger
and more variable in size. Structural diflerences between the pairs may
often be observed and some of the chromosomes can be recognized as
Iwo-armed even in somalic metaphases. To this group belong the sec-
tions Juncinella, Graminifolii, Septali, Ensifolii and Alpini. Nothing is
known at present aboul the cytologv of the monolypic South African
secl. Stngulares.

The sections Tenageia, Singulares and Alpini are not deall with in
this paper. Sect. Tenagein will be the subject of a special paper, whereas
no thorough investigations are planned on the seclions Singulares and
Alpini,

If only the chromosome numbers hitherto determined during this
investigation are considered. the following scheme of the secondary
basic numbers will appear:

Small chromosomes: Larger chromosomes:
Sect. Tenageia . .. ... vewne x=1748  Seet. Junemella .. iveaiie x=9
Sect. Genuini .........0000 x=20;21  Sect. Graminifolil . ...... cee. X=19
Sect. Poiophylli icvvsncvean X=21322  Sact. Ensifolil .. oovienvenne x=20
Saek BB S e scvnen .o x=21 Séct. Septatl .. oo i v X=20

Seet JITeuSs Tol e i s x=24 Secl, Alpind .ossgaaivis e x=25
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Sect. Juncus

This group has earlier been called Thalassici or Thalassii as subgenus
and as section. According to the present code of nomenclature, however.
it must be named Juncus, since Britlon and Brown (1896) selecled
J. acutus as the nomenclatorial type of the genus.

All the species of sect. Juncus are tall perennials with lerete, pungent
leaves. The interior ol stems and leaves is filled with a parenchyma of
large, rounded cells. In this properly sect. Juncus resembles sect. Singu-
lares (Buch.) Weim., whereas in plants of all other sections the cavities
are lilled with an acrenchyma with large intercellular spaces. in which
the cells form a network only. The number of species in this widespread
section can not be given at presenl. as il contains several eritical groups
and is in need of a revision.

Besides the species listed below, the chromosome number 2n—48 has
been determined for several smallflowered specimens of the J. acutus
group. Larlier published deviating numbers may easily be explained
by the special difficullies. as most of the chromosomes are extremely
small. A few somewhat larger chromosomes may be observed. which
are somewhat dilferently stained. a characleristic reminiscent ol secl.
Subulati.

J. acutus L. 2n=48 (fig. 1 A). Under this name are here included
only forms with large. ¢. 5 mm long. rounded capsules and red anthers
from Europe. The systematic position of the American and South
African large-fruited forms requires further investigation. The small-
fruited forms with yellow anthers which have also often been included
in J. acutus, represent several dislinel species, In the narrow sense of
the name here used. J. acutus shows little variation, except in the form
of the inflorescence, which is usually contracted bul in some specimens
lax and up to 30 em long. J. acufus oceurs only in salt marshes and on
sandy seashores.

The chromosomes are extremely small and difficult to count. There is
some variation in size, but no chromosome pair can with cerlanty be
distinguished from the others.

Material used: Franee: Bouches-du-Rhone, salt marsh at Badet 7 km N of Les
Stes Maries, Snogerup 1957, ino. 33601 ; Italy: sand dunes NW of the bridge 3 km
N of Livorno, Snogerup 1957, (no. 1484, 1485): Greece: the island of Naxos, sand
fields S of the town, Snogerup 1958, (no. 2619, 2620, 2654, 2656

J. maritimus Lam. 2048 (fig. 1 B). Even excluding J. arabicus
(Asch. & Buch.] Adams. several races of queslionable systematic rank
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remain within J. maritimus. Thus the populations in South Africa
Australia and New Zealand and on Sokolra deviate rather much [rom
J. maritimus s. str. All the material hitherto cytologically studied is
from the main area ol distribution (Europe. the Mediterrancan area
and the Orient}, where the variation is slight. J. maritimus is most easily
distinguished from smallflowered species of the J. acutus group by its
tepals, which always lack the protruding hyaline auricles characteristic
of that group.

The chromosomes resemble those of J. acutus as far as hilherto
observed.

Material used: Sweden: Blekinge, Laskvist 1958, ino. 1968: Oland, Borgholm,

S of the harbour, Snogerup 1959, (no. 28891 . Greece: the island of los, sandy sea-
shore S of the harbour, Bunemark 1957, (no. 2153, 2156)

Sect. Genuini (Buch.: Vierh.

All the . 30 species, occurring in all lemperate regions, are perennials
with a well developed rhizome. The lcaves are lerele, nonseptate, even
in their analomy closely resembling the stem. The inflorescence is com-
posed of single flowers with bracteols.

The chromosomes are small and show little varialion in size. The
basic numbers hitherto observed are 20 and 21. That the lower one
should be 20, nol 10, is coneluded (rom the fact that the basic numbers
17 and 18 have been observed in the related sect. Tenagein (Snogerup
1958 and unpubl.).

J. effusus L. 2n=42 (fig. 1 C). This species is very variable, and an
erray of varieties have been described, especially by some American
botanists (ef. Fernald and Wiegand 1910). 1t is distinguished from its
relatives by ils rather smooth stems and leaves. This difference is due
lo a quite different anatomy. J. ¢ffusus has no large longitudinal ridges
strengthend by sclerenchyma, which are present in other tall caespilose
species of this seclion. The form of the inflorescence. on the other hand,
can not be used for distinguishing between species of this group.

The chromosomes are small, most of them sphaeric, a few short,
rodshaped.

Material used: Sweden: Skine, Baldringe, caleareous fen 750 m ESE of the
church, Snogerup 1958, (no. 2190); Skane, 1.5 km NW Domsten, sandy soil near the

seashore, Snogerup 1958, (no. 2242). Oland, poor fen 3 km N of Boda railway
slation, Snogerup 1959, no. 28711; Oland, sand dunes 25 km N of Boda railway
stalion, Snogerup 1954, mo 2880'; Oland. small fen in the wood Halllorps Hage,
Snogerup 1959, (no. 2884); Sormland, Trosa-Vagnhiirad, Klubben, in wood, Lager-

strom 1956, ino, 2208},

10 Botamiska Notiser 1963
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J. conglomeratus I.. 2n—42 (fig. 1 E|. Although often confused with
forms of J. effusus, J. conglomeratus is a distinet species, In contradis-
tinction 1o J. effusus it has 15—25 strong longitudinal ridges on the
stem. J. conglomeratus has a conical elevation at the base of the stigma,
which is not present in J. effusus. It {lowers earlier than its relatives,
in soulhern Sweden May—June,

The chromosomes are small. sphaeric and rodshaped, but one pair is
a lillle larger than the others.

Material used: Sweden: Skiane, Oppmanna, fen at Tollarp, Snogerup 1957, (no.
746); Skine, Oppmanna, pasture at the northern end of Lake Oppmannasjon, Snoge-
rup 1957, (no 748); Skane, Hjirsis, Angserod, Snogerup 1957, (no. 737); Skane,
Glimakra, Higgeryda, in a gravelpit. Snogerup 1957, (no. 743); Skane, Sandham-
maren, sandy soil § of the lighthouse, Snogerup 1958, (no. 2188).

J. inflexus .. 2n=40 (fig. 1 D). The material treated represents J. in-
flexus s. str. from southern Sweden. It is recognized by its reddish-
black basal sheaths, the few and strong ridges of the slem. and the
acule tepals. The delimitation of this species in the Mediterranean,
Oriental and South African parts of its area requires further investiga-
tion.

One pair of chromosomes are larger than the other ones, which are
sphaeric to shorl, rodshaped.

Material used: Sweden: Skiane, fen at Orup, Lovkvist 1958, (no. 2176, 2177},

Sect. Subulati (Buchenau 1880 pro subgen.) stal. nov.

This monotypic section was included by Vierhapper (1930) in sect.
Poiophylli, bul this arrangement was quite unwarranted. The leaves of
J. subulatus are lerele without any marked dorsal side, in contrast to
the conditions in sect. Poiophylli. The leaves are all placed on the
flowering shoots. never on special short shoots as in sect. Genuini.

J. subulatus Forsk. 2n—=42 (fig. 1 F and G). The inflorescence of J. su-
bulatus consisls of numerous single flowers with bracteols. A special
property are the enclosed stomata. found only in J. subulatus and in
some species of seel, Juncus. J. subulatus has a thick, creeping rhizome
with long internodes. It is mainly a plant of salt marshes. Its distribu-
lion is Medilerranean, with scattered localities e.g. in Sahara and in
southern England (see map Willis and Davies 1960).

Of the chromosomes of J. subulatus 34 are always small, sphaeric to
short, rodshaped. The remaning 4 pairs have a somewhat different
appearence in different collections. In some plants they are all much
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Fig. 1. A J. acutus 1. 2n 48, no. 2619, Greece, Naxos. B: J. maritimus Lam. 2n=48,

no. 2155, Greece, los. C: J. effusus 1. 2n=42, no 2190, Sweden, Baldringe. D: J. in-

flexas 1. 2n=10. no. 2176. Sweden, Orup. E: J. conglomeratus 1. 2n=42. no. 737,

Sweden, Glimékra, F: J. subuwlatus Forsk. 2n=42. no. 2923, France. G: J. subulatus

Forsk. 2n=42, no. 3305. Cyprus, Larnaca. H: J. squarrosus L, 2n--42, no. 2238,

Sweden. Domsten. 10 J. Gerardi Lois. 2n=84, no. 2786, Sweden, Nora. K: J. com-
pressus Jacq. 2no 4 no. 33200 Denmark, NW Fredrikssund

larger than the other chromosomes, in other plants most of them are
small, but there is always al least one pair of chromosomes which is
considerably larger than the others. In most preparations the large
chromosomes show an uneven surface, different from that ol the small
ones.
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Malerial used: Cyprus: in salinas prope opp. Larnaca, Lindberg 1939, ino. 3301.
3302, 3304, 3305); in salinas prope opp. Famagusta, Lindberg 1939, (no, 3309,
33101 Franee: Southern Urance, sceds from the Botanic Garden of Montpellier,
{nmo. 2921, 2922, 2923},

Sect. Poiophylli (Buch.! Vierh.

Under this section are here included only the perennial species of Buche-
nau's Junci Poiophylli, aboul 25 mainly American species. Their leaves
vary from dorsiventrally flattened to terete. but are always charac-
terized anatomically by the enlarged cells of the dorsal epidermis and
strands ol sclerenchyma in their margins. The inflorescence is composed
of single flowers wilh bracteols,

The chromosome numbers hitherto counted in this investigation are
founded on Lhe basic numbers 21 and 22, Besides the species listed
below some specimens of doubtful origin and some belonging to eritieal
groups have 2n=84. The chromosomes are small, sphaeric lo short.
rodshaped.

J. squarrosus [.. 2n—42 (fig. 1 II). J. squarrosus has a rather isolated
systematic position, characterized by its thick rosettes of basal leaves,
ils leafless culms and large fruits. Ils main area ol distribution is
northern and central Europe. but it also occurs on Greenland.

The chromosome are a little larger and show liltle more varialion
in size than in other members of the seclion vet examined.

Material used: Sweden: Skine, Skandrs Ljung, Snogerup 1958, (no, 1842). Skine,
1.5 km NW of Domslen. sandy soil near the seashore. Snogerup 1958, (no. 2238,
Smiéland, Nydala, Hjelmqgvist 1957, (no. 1952); Denmark: Jvlland, NW of Esbjerg,
heath al Porsmose Bjwerge, Snogerup 1960, (no. 3435): Jylland, Grygaard 3 km NW
of Bramming, Snogerup 1960, (no. 3438/ Jylland, the island of Romda, heath IS
ol Lakolk, Snogerup 1960, (no, 31741,

J. gerardi Lois. 20—=84 (fig. 1I]. The difference in chromosonme num-
ber strengthens the impression that J. gerardi and J. compressus are
nol as closely relaled as might be inferred from their similar habit.
J. gerardi is most easily recognized by ils anthers, which are 1.0-—-2.0
mm long. 2—4 times the length of their filaments. It also has a shorler
capsule than J. compressus and a dilferent leal anatomy. It is mainly a
plant of seashores and alkaline soils. somelimes occurring in cal-
careous fens.

The chromosomes are very small, sphaeric to shorl, rodshaped.

Material used: Sweden: Skane, sall marsh NW of Skanor. Snogerup 1958, (no.
1838): Angermanland, Nora, Kriangen, seashore, Evers 1958, (no. 27861: Denmark:
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Jvlland. the island of Romo, K ol Lakolk, Snogerup 1960, (no. 34861; Germany:
seeds from ihe Botanic Garden of Greifswald, 'no. 1189, 1190, 1191, 1194,

J. compressus Jacq. 2n=44 (fig. 1 K). Contrary to J. gerardi, J. com-
pressus is mainly an inland species. growing in fens and meadows and
as a weed on palhs and roads. Its anthers are 0.5—1.0 mm long, 12
times as long as their filamenls,

The chromosomes are small, sphaerie to very shorl. rodshaped.

Malerial used: Sweden: Skéine, 15 km NW of Domsten, sandy soil near the sea-
shiore, Snogerup 1938, (no. 22390 Denmark: Sjalland, 10 ki NW of Frederikssund,

Snogerup 1960, ino. 3320, 3323; Czechoslovakia. Slovakia, distr. Sturovo, Bina,
Krisa 1957, ino. 3048, 3049, 3052, 30531,

Sect. Juncinella Fourr. Weim.

This section contains 15 18 species. most of which are endemic in
South Africa. The only species occurring outside that area are the wide-
spread J. capitatus and the critical J. triformis group in western North
America ([lermann 1948). All species of this section are small annuals.,
In other respects they resemble rather mueh sect. Graminifolii, in which
all species are. however, rigid perennials.

The only chromosome number hitherto known supporls the treat-
ment of this group as a separale section. On the other hand the diver-
sily in size and the general appearance of the chromosomes are reminis-
cent of seet, Graminifolii.

J. capitatus Weig. 2n 18 (fig. 2 A). This species is very uniform
throughout its area of distribution. which includes central and western
Europe. the Mediterranean area and some African mountains as well as
ruderal localities in other parts of the world. Partly dimercous dwart
forms have been desceribed as var. physciomitrioides Baen.. bul such
plants have appeared in the coarse of this invesligalion as progeny ol
normal plants in cullivalion on dry sand. Seeds of dimereous dwarts
have also given rise 1o normal plants.

The chromosomes ol J. eapitatus show a greal varialion in size be-
Iween the different pairs. Al least the six largest pairs are lwo-armed.

Material vsed: France: Var, dry soil 1 km NE of Frejus, Snogerup 1957, (no.
2158, 2159, 2160, 2161): Var, on the vivalet 225 km "VSW of Cavalaire, ¢ 10 km SW
of St. Tropez, Snogerup 1957, (2222, 2227

Sect. Graminifolii Buch. Vierh,

The 30
regions. are rigid perennials with a well developed rhizome. The in-

35 species, mainly occurring in sublropie and warmtemperale
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florescence consisis of one or more heads, the flowers lack bracteols.
The leaves are nonseptate, dorsiventrally flaltened, as a rule forming
dense basal roselles. Most species seem to have a hyaline margin along
part of or almost the whole length of the leaf. However. the part ear-
rying the hyaline margin is a part of the sheath, not of the leaf blade.
According to Buchenau the seeds should lack appendages, which are,
however, present in several species.

In the two species mentioned below the basie number is 19. This
sel of 19 chromosomes may be the basis for the higher basic numbers
present in the sections Septati, Ensifolii and Alpini, especially as the
chromosome morphology resembles that of those sections. On the other
hand the similarity in external morphology to sect. Juncinella indicates
a close relationship.

J. covillei Piper 2n—38 (fig. 2 B). This plant was first lreated as a
variety of J. falcatus E. Mey. (Engelmann 1868). later il was included
in J. latifolius Buch. (Buchenan 1890). It is. however, distinguished
from these and other related species by its combination of 2—3 mm
broad leaves. obtuse (not retuse} capsule and a branched inflorescence
of 10 15 heads.

The chromosomes are all rater large and show marked differences
between the pairs.

Material used: USA, California, Trinity county, Weaverville, c:a 2000 ft, Rose
1955, (no. 413, 414, 415, 416, 417, 4181,

J. marginatus Rostk. 21=38 (fig. 2 (). This species has by some
authors been divided in J. marginatus s. str., J. biflorus Ell. and J. longii
Fern. A study of herbarium material has. however, given rise to the
conclusion that such a division eannot be accepted. The only collection
from which the ehromosome number was counted was by its collector
determined to J. longii, but it shows a mixlure of characters from all
the three supposed species. The main reason for a separation of J. longii
from the resl of J. marginatus s. lat. is its ability to send oul prolonged
rhizome branches (“stolons”™). This characler can be changed in culture
by different growlh condilions.

The chromosomes of J. marginatus show the grealesl differences be-
tween the pairs hilherto observed within the genus, Several of them are
easily recognized as two-armed even in somatic melaphases.

Material used: USA, Washington DC. Snitland, open Sphagnum hog, Sargent 1958,
[no. 2831, 2846, 28491,




STUDIES IN THE GENUS JUNCUS 111 151

Sect. Ensifolii Rydberg 1922) nov. sect.

Type: J. ensifolins Wikslrom (1823).

Perennes, Lamina folii a latere compressa, ensiforma, pluritubulosa, imperfecte
septata. Inflorescentia a capilulo unico formata vele capitulis pluribus composita.

All the 7—10 species. most of them from weslern North America, are
perennials with a well developed rhizome. The leaves and their sheaths
are laterally flattened and arranged in one plane. thus giving the plant
a very characteristic habit. The sheaths are frondose in their upper
part, resembling the leaf blade except for the broad parallel margins.
Both leaves and sheaths conlain several canals, arranged in one dorsi-
ventral row. Iach ecanal is provided with its own series of septa. The
inflorescence is composed of one to several heads and the flowers lack
bracteols.

By Buchenau and Vierhapper this group of species was included in
Seplati, This can not be correct, in spite of the occurrence of septa in
both groups. because lhe leal anatomy of secl. Ensifolii is quite dif-
ferent from that of species wilh flat leaves of sect. Septati. Rydberg
gave no definite rank to his name Ensifolii and had no formal descrip-
tion lo it. It is taken up here because there is no doubt that he meant
with the name exactly the group of species for which it is used here.
The name has already been used in several American floras, though
wilhoul indication of rank. It is also convenienl, as it is founded on the
main diagnostic feature of the section. J. ensifolius is chosen as type
species because it is obvious that Rydberg took the name of the group
from il.

The species hitherlo Ireated have the chromosome number 2n—=40,
with one pair of chromosomes markedly smaller than the others. i.e.
the same condition as in sect. Septati,

J. xiphioides E. Mey. 2n=40 (fig. 2 D). J. xiphioides is distinct from
its relatives by its large inflorescence, composed of many few-flowered
heads, its six anthers and its green to light brown tepals. There is no
doubt that Meyer's name belongs to this species, since the lype specimen
has been controlled and carefully described by Buchenau.

The chromosome are rather variable in size. but only the dwarf
chromosome is easy to identily.

Material used: USA, California, S. Clara County., New Almaden. Rose 1957, (no.
1987, 1989, 1990, 1991, 1992, 1991

J. ensifolius Wikstr. 2n=40 (fig. 2 E). This is one of the widespread
members of the section, distributed from Alaska to California and in-
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land to Alberta and Utah. It is recognized by its three anthers and very
large. dark flowers. 1ls inflorescence shows some variation, but usually
consists of one or few sphaeric heads ¢. 10 mm in diameler and has a
long basal bract.

The chromosomes show clear resemblance lo those of J. xiphioides.

Material used: USA, Aleubian Islands, Unalaska, moist rivalel valley, Hultén 1982,
ino. 903)

Sect. Septati Buch. Vierh.

This section contains more than 100 species. most of them American
and Mediterranean. All except two are perennials with a well developed
rhizome. The leaves are lerele with one or several longitudinal canals
which contain septa. The dorsal side of the leaf is often marked by a
flattening or furrowing or a special structure of the epidermis. The
inflorescence consists of one or several heads. The llowers within the
heads lack bracteols, but they may occur on isolaled flowers.

The chromosome number is known for many species, because mosl
species of secl. Sepiali are easily cultivaled and their chromosomes are
easy to counl. All species examined cytologically have the basic number
20. That it can nol be b or 10 is easily seen [rom the idiograms of Lhe
species with 2n=40. One pair of chromosomes deviate from the others
by their small size and in some species some other chromosomes can
also be homologized in pairs. Polyploidy is common. bul no single
species vel studied conlains more than one chromosome number in
nalure.

J. subnodulosus Schrank 2n 40 (fig. 2 Fi. This species and some re-
lated ones form a group with a very characteristic habit. Their sterile
short shoots, carrying one leal only. gives lo them a habil resembling
that of the sections Genuini and Juncus. The anatomy of leaves and
stems proves. however, that this similarity is a result of parallel evolu-

Fig. 2. A: 1. capitatus Weig, 2n=18, no. 2227, France. Cavalaire, B: J. Covillei Piper
2n =38, no. 416, California, Weaverville. C: J. marginatuns Rostk. 2n=138, no. 2849,
Washington DC. D: J. wiphioides 15 Mey. 2n=40. no. 1989, California, New Almaden
E: J. ensifolius Wikstr, 2n=10, no. 903, Unalaska. F: J  subnoduotosus Schrank
2n =40, no. 2192, Sweden, Baldringe. G: J. alpigenus Koch 2n - 10, no, 3039, Bulgaria,
mt Vitosa. H: J. alralus Krock. 2n- 10, no. 3057. Czechoslovakia. 1 J. brevicaudal s
Fern. 2n=80, no. 3347, Canada. K: J. forreyi Cov. 2n 40. no. 3161, Canada.
L: J. eanadensis Gav 2n 80, no. 3336, Canada. M: J. pygmeaeus Rich. 2n 10,
no, 2809, Portugal.
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tion. The anatomical features of the J. subnodulosus group closely
resemble those ol other members of sect. Septati.

The chromosomes of J. subnodulosus resemble those ol the other
members of the section. though they are rather small.

Material used: Sweden: Skéne, Baldringe, calearcous fen 750 m ESE of the
church, Snogerup 1958, (mo. 2192, 2194,

J. alpigenus Koch 2n—=40 (tig. 2 G). This species is easily recognized
by means of ils leaves. which have external longitudinal ridges and u
concave dorsal side. Tt is large and rigid with an inflorescence ol few,
sphaeric heads. It is distributed in the mountains from Greece and Bul-
garia lo Caucasus.

The chromosomes are smaller than in most other species of sect.
Septati. with an easily distinguishable pair of very small dwarf chromo-
somes.

Material used: Bulgaria, mi. Vilosa, sceds from the Botanic Garden of Sofia
1958, (no. 3035, 3036, 3037, 3038, 3039, 30410

J. atratus Krock. 2n=40 (fig. 2 II}. J. atratus comes very near to
J. alpinus Vill. in habit as well as in flower size, shape of the lepals and
leal characters. It is distinet from that species and from all other rela-
tives by ils blackish capsule, which has a long, curved mucro. It is
distributed throughout southeastern Europe,

The chromosomes are of very different sizes. The dwarl chromosomes
are easily distinguished from the others, but they are not as extremely
small as in J. alpinus. The satellites are attached to a pair of medium-
sized chromosomes.

Malerial used: Czeeheoslovakia, seeds from the Botanic Garden of Kosica 1958,
Ino. 3057, 3155).

J. brevicaudatus Fern. 2n=80 (fig. 2 1). J. brevicaudatus helongs to a
group of species Irom eastern North America, which have caudate seeds
in contradiction to all other species of sect. Septati. J. brevicaudatus
is recognized by its long. lax inflorescence and by its capsule, which is
double the length of the tepals and broadly obtuse, Hs leaves and stems
are always very thin,

The chromosomes are variable in size and rather large, comparable
e.g. to those of J. articulatus L.

Material used: Canada, Eastern Canada, seeds from the Bolanic Garden of Mont-
real 1957, (no. 3347)

J. canadensis Gay 2n=80 (fig. 2 L). This species belongs to the same
group as J. brevicaudatus. It is recognized by means of its capsule.
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which is only slightly longer than the tepals, and ils densely caespitose
habit. In other characters, floral as well as vegetative, J. canadensis
shows an enormous variation.

The chromosomes are rather large with a marked dilference in size
between the pairs. In J. canadensis, as in other tetraploids, the dwarf
chromosomes can nol be recognized as easily as in diploids.

Material used: Canada, Eastern Canada, seeds from the Botanie Garden of Mont-
real 1957, (no. 3336, 3338).

J. torreyi Cov. 2n=40 (fig. 2 K). J. torreyi belongs to a group of
American species with a very peculiar form of the capsule. The capsule
is high and thin, gradually tapering to a poinl. and only its basal part
contains seeds. J. torreyi is distinguished trom the olher members of
the group through its thin, prolonged rhizome and through its capsule,
which is only of the same length as the tepals.

The chromosomes are large, with ralther marked differences in size
helween the pairs. The dwarf chromosomes are. however, not much
smaller than the others and can as a rule not be identified.

Material used: Canada: castern Canada, seeds from the Bolanie Garden of Mon
treal 1958, no. 3161, 3162).

J. pygmaeus Rich. 2n— 40 (fig. 2 M|. Secl. Septati contains two small,
annual species, J. pygmaeus and J. fasciculatus Schousb., no doubt
closely related to each other. In J. pygmeaens the tepals are ol equal
lenglh and the anthers half as long as their [ilaments, whereas in J. [fas-
ciculatus the inner lepals are longer and the anlhers about three times
as long as their filaments. J. pygmaens is always very small. rarely
more than 5 em high. Tt is distributed throughout western Europe and
the Medilerranean area.

The chromosomes of J. pygmeaeus are among the largest observed in
the genus. They show good resemblance to those of other species of
the section in the proportions between large and small ones as well as
in general appearance,

Material used: Portugal: seeds from the Botanic Garden of Commbra 1958, ino.
2781, 2782, 2807, 2809, 2813
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Observations on Chromosome Number and
Reproduction in Some Piloselloids

By GOTE TURESSON and BENEDICTE TURESSON

Lund. Sweden

In the course ol our studies of Hieracium pilosella 1. (Turesson and
Turesson 1960} a few representatives of other groups of Swedish Pilo-
sellae have been collected and grown by us on a small scale. Some forms
have also been received from [riends and colleagues, and we express our
sincere thanks for this help. However, our original plan to include these
and similar forms in a more comprehensive, experimental study along
wilh H. pilosella L. had Lo be abandoned, since such an enlarged under-
taking went far beyond our resources.

Although rather common the identification of the here discussed Pilo-
selloids has been a difficull problem. and we are greatly indebted lo
Dr. Erik Almquisl, Uppsala. for his valuable aid in checking and in
determining most of the species. In dealing with the malerial the
methods of cullivation, castration and chromosome lreatment have been
the same as those already described for H. pilosella L. (Turesson and
Turesson 1960).

It should be added that the planls were all grown in the Bolanical-
Genetics garden of the Royal Agricultural College at Uppsala.

Table 1 lists the Piloselloids observed. The “species™ the concepl
taken in the sense of most hieraciologists are collecled under seven
collective species, or speeies groups. withoul any alttempl al grouping
the Iatter according lo an assumed relationship. As seen {rom the table
the species groups Awuricula 1... Maeranthelum N. et P., and Transboltni-
cum Norrl. has one and the same 2n number throughout the group
2n—27. 2n =45 and 2n=45 respectively). while in the groups Dubium
L. and Florentinum N. et P. lhe numbers 2n=36 and 2n—45 both occur.
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While these chromosome numbers also are known from a few foreign
Piloselloids (ef. Gentschett 1937), the numbers found in the Swedish
Piloselloids here listed, have, as far as we know, hitherto remained
unknown.

A few words should be said aboul suecicum Fr. (and cochleatum
Norrl.) in the species group Auricula L. To include these forms in the
same group as the sexual, 2n=18 species auricula L. ii.e. with the
species still so named by old usage] may seem rather unnecessary or
incorrect. H. suecicum I'r. and related species in Lhe group are taller in
growlh than /1. auricula L.. the hairiness of the scape is coarser, and the
flower colour is a darker yellow. According to our belief H. suecicum
Fr. is probably a triploid H. auricula 1.. The close relationship between
the Iwo types found an expression in older hieraciologic literature, where
suecicum was regarded as a variety of auricula. The chromosome num-
ber of the former, 2n=27, also favours the assumption of such an
origin of H. suecicum Fr.

A mistake in the literature as to the 2n chromosome number of
H. auricula 1.. should be corrected. In a Corsican form of 1. auricula L.
Contandriopoulus (1957) found 2n=27 and wriles: “Cette forme corse
du Hieracium auricula possede le méme nombre chromosomique que
le type étudié par Rosenberg” (1917). Rosenberg. as is well known.
never found any ftriploid form bul only typical sexual 2n=18, Unfor-
tunately. the mislake is repealed in Love and Love (1961).

Although none of the Piloselloids here trealed has been invesligated
embryologically we know from the works of Rosenberg. Gentscheff and
others that the Piloselloids hitherto examined — with the clear excep-
tion of the obligate sexual ones - are characterized by apomixis of the
apospory type. Forms. which combine facullalive sexuality with apo-
mixis, as is the case in the aposporous Piloselloids, have been called
amphiapomicts, abbreviated aapm, by the senior writer {Turesson 1926,
It seems rather safe to assume that the Piloselloids here observed are of
the very same type.

As seen from the table. castralions have been made within five of the
seven species groups tabulated. Unlortunalely, no castration experi-
ments were tried in the Auricula 1. group. Wherever castrations were
made. however. all the plants fruited richly. thus proving these species
to be apomictic. i.e. amphiapomiclic. none being obligate sexual.
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Summary

I. The paper deals wilth observations on chromosome number and mode of
reproduction in 25 Swedish Piloselloids, grouped under seven species
groups, tabulated in Tuable 1.

2, The assumption is made that Hieraeium suecicam Fr. is a triploid H. auri-
cula L,

3. Castralion experiments in species, belonging to five of the seven species
groups, showed these to be apomictie, i.e. amphiapomictic. none being
obligate sexual.

Literature cited

CoNrtannriopouLos, J, 1937, Nouovelle contribution & 'étude carvologique des en-

démiques de la Corse. Bull. Soe. Bot. Fr. 104,

GENTSCHEFF, G. 1937, Zytologische und embryologische Sludien iiber einige Hiera-
cium-Arten. — Planta 27,

Love, A, and Love, D. 1961, Chromosome numbers of central and northwest Euro-
pean plant species. — Opera Botanica. vol. 5. Lund 1961,

ROSENBERG, O. 1917, Die Reduklionsteilung und ihre Degeneration in Hieraciwm. —
Sv. Bot. Tidskr. 11.

Toresson, G. 1926, Stadien iiber Festuca ovina L. 1. Normal-geschlechtliche, halb-
und ganzvivipare Tvpen nordischer Herkunft. — IHereditas 12,

TURESSON, G. and TURESSON, B. 1960. Experimental studies in Hieracium pilosella L.
L. Reproduction, chromosome number and distribution. — Hereditas 46,




BoranNiska NOTISER 1963 - VoL. 116 - Fasc, 2 - [LUND

Studies in the Lichen Family Teloschistaceae I

By OvE ALMBORN

Institute of Systematic Botany. Lund

Introduction

The (amily Teloschistaceae Zahlbruckner (1907 p. 229, 1926 a p. 251),
em. Fink (1910 p. 211) includes a group of lichens characlerized by
colourless, polarilocular spores, that is they are 1-seplate (rarely 3-sep-
tate). thick-walled and their lumina are connected by a narrow canal
(“isthmus™). This type of spores was first described by De Nolaris
(18471, Massalongo. another of the founders of modern lichen taxonomy
based on spore morphology, trealed these lichens monographically as
“Lichenes blasteniospori”™ (1852 p. 561, 1853). In earlier lichen syslems
mainly founded on the external morphology of the lichen thallus, these
lichens had been recorded under widely different genera, e.q., Borrera
or Evernia (fruticose). Parmelia (foliose] and Lecanora (cruslose).
Massalongo lreated the fruticose and foliose species of this spore-type
under the genus Physcia Ach. |e.y., Ph. flavicans, Ph. parietina and
Ph. elegans) and the crustose species under Callopisma De Nol. le.qg.,
(.. aurantiacum), Blastenia Mass. and Pyrenodesmia Mass. In all. Mas-
salongo included 31 species in the blasteniosporous lichens. Among
these, however. he also listed the genus Candelaria Mass, with 2 species
{=the present €, concolor and Candelariella vitelling). As these lichens
have only occasionally spores of this type, subsequenl authors have
generally placed them in the vicinily of Parmelia (1-celled spores).
Without knowing Massalongos’'s works, Norman (1852 p. 1) described
the polarilocular spore-lype and united the lichens in question under
the new genus Teloschistes, which he considered as a series of its own,
Teloschisteae.! Al lhe same ltime, Trevisan in a fragmenlary paper
(1853} ereated a new genus Blasteniospora [or a lew of the same lichens.

L The spelling “Teloschistes” used by Norman is philologically correct and must
not be altered to “Theloschistes”. as has been done by Th, Fries, Vainio, Zahlbruck
ner el ol

11 Boloniska Noliser 1963.
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Th. Fries (1860 p. 66. 1861 p. 51) reserved the name ol Teloschistes
for the fruticose species only [“ex. T. flavieans (Sw.|, villosus (Ach.),
chrysophthalmus (1..)7]. whereas he relerred Lhe foliose species to the
new genus Xanthoria (Fr.) Th. Fries, (X. parietina el al.) which he
placed in quite another family in his syvstem. For the crustose species
he crealed a new genus Caloplaca (1860 p. 118) t(e.g., €. cerina and
€. aurantiaca), which. however. was placed far from Teloschistes and
Xanthoria, as he considered lhe macromorphology to be basic taxo-
nomic principle for major groups (families, series), the spore-morpho-
logy being accepted as useful for the delimitation of genera and species.
Also in Lichenographia Scandinavica (1871 p. 144 and 1621, he placed
Xanthoria and Caloplaca in different families, though he admitted the
close affinily between some species in each genus.

Tuckerman [1872 p. (19)], who was followed by the majority ol
American lichenologists. united the fruticose and the foliose species as
Teloschistes. The cruslose species he referred to Placodium (Fam. Leca-
noreil. an ambiguous generic name oflen (i, by Th. Fries] used in
quile another sense, viz. Lecanora, secl. Placodinm (e.g., L. crassa and
L. muralis).

The ideas of Massalongo and Norman were taken up by Vainio (1890
p. 113). who brought the genera Teloschistes, Xanthoria and Placodium
together as lhe tribe Teloschistece. Zahlbruckner. the lounder ol lhe
system accepted by most lichenologists of the present cenlury. arranged
the lichens in question as lollows (1907 p. 226, 1926 p. 247, 1940
p. 613):

Protoblastenia
Blastenia

] Bombyliospora
Calopluca

Caloplacavene Pustose) <. oo vvmm o e

Nanthaoria
Teloschistaceae (foliose or frulicose) . . Teloschistes
Lethariopsis

The limil belween these two families is. however, [luenl. Caloplaca,
sect, Thamnoma (Tuck.) Zahlbr. (as “Thamnonoma™) (also ranked as a
genus: Polycauliona Hue) has a fruticulose thallus. Cealoplaca. secl.
Gasparrinia (Tornab. as genus) Th. I'r. has a crustose thallus. which
is more or less lobate at the circumference. Alreadv Th. Fries (1860
p. 69 but not in later works| referred Caloplaca elegans lo Xanthoria,
and recently Poelt (1954 p. 11) also ranked the lwo related species
(. papillifera and C. sorediata under the latler genus,
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Fink (1910) and Malme (1926) used Teloschistaceae s. lat. {including
also the crustose genera) for the whole group. Zahlbruckner (1931)
united the genera listed above as Caloplacaceae. Sec. the Code ol No-
menclature, the laller name is illegitimate for the family in its wider
sense being antedated by Teloschistaceae (Fink le.). Il the crustose
genera are retained as a special family. it must be called Caloplacaceae
Zahlbr., which takes priorily over Blasteniaceae Dodge and Baker (1938
p. 604) and Placodiaceae Risiinen (1913 p. 11].

The delimitation of the Teloschistaceae (s. lal.) is founded. in the first
place. on the morphology ol the spores. The polarilocular spore-lype
does not exisl as a constant character in olher genera. Oceasionally and
in some species only. do similar spore-types occur also in the brown-
spored series Buellinceae - Physciaceae, e.g., in Buellia (Malme 1927
p. 5. Imshaug 1955 p. 512), Rinodina (Malme 1902 p. 12], Physcia
(Awasthi 1960 p. 8) and Anaptychic (Kurokawa 1962 pl. 1—3). The
mischoblastiomorph. “hour glass-shaped” spore-lype. i.e., with a funnel-
shaped sporoblast in each cell, known from several species in these
genera, lorms a £ fluent connexion lo Lhe polarilocular type. Cf. Lhe
ligures in the papers cited.

In the second place. the occurrence ol parietin is notable. 11 produces a
vellow or orange colour in many species. sometimes only in the dises of
the apothecia. This subslance. which gives a blood-red colour with
polassium-hydroxide (cf. Asahina & Shibata 1954 p. 152). is not known
outside Caloplacaceae - Teloschistaceae, sensu Zahlbruckner,

Moreover. the seven genera in Zahlbruckner’s series cannot be main-
lained as a natural group. Il we lay the chief siress upon the spore-
characters, Profoblastenia, which has parielin but simple spores should
be included in the Lecideacene, as has been done by Vainio (1934 p. 60].
Zahlbruckner. however, considered the characters derived from the
pyenidial structures to be of major importance for taxonomy: the endo-
hasidial fulera of Protoblastenia agree more wilh Caloplaca than with
Lecidea, which has exobasidial fulera. Many recenl authors also sepa-
rate Caloplaca, secl. Fulgensia as a proper genus. Fulgensia Mass. It
has colour (parietin} and pycnidia in common with Caloplaca, bul its
simple spores joceasionally two-celled, bul not polarilocular) would
indicate a position in the Lecanoraceae.

Blastenia and Caloplaca are distinguished by having lecideine and
lecanorine apothecia respectively  (analogous to  Buellia - Rinodina,
Pyxine - Physcia and other pairs of gencral. As pointed out by Malme
(1926 p. 2], there is a [Tuent series of Iransitions belween the apotheeial
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types of Blastenia and Caloplaca, and they cannot be maintained as
separate genera. Bombyliospora wilh pluriseplate. sometimes T muri-
form spores is closely related to Lopadium in the Lecideaceae.

Xanthoria (foliose) and Teloschistes (fruticose) represent fairly well
defined genera, though there are a few species, whose position in either
genus can be discussed. X. confortoplicata (Ach.) Zahlbr. was referred
to Teloschistes by Clauzade & Rondon (1959 p. 394, Teloschisles caespi-
fosus (Mill. Arg.) Poell (1962 p. 534} was earlier recorded by the same
author {Poelt 1954 p. 29) as Xanthoria elegans var. cuespitosa.

Lethariopsis Zahlbr. is a Caloplaca or Teloschistes growing on Neuro-
pogon auranticcus (Lamb 1948 p. 225].

Duvigneaud (1941 p. 260) described a frulicose monotypic genus from
South Africa, Xanthodactylon. As pointed out by Santesson (1949 p. 559).
il is identical to the lichen known as Xanthoria flemmea (L. fil.) Hillm.

Santesson (1949 p. 558) described a foliose umbilicate monotypic
genus from Chile, Xanthopeltis, which he included in the Teloschisia-
ceae. Its yellow colour (parietin) is striking, but il has 2-celled (nol
polarilocular), curved spores. They represenl a peculiar type. whose
connection with other Teloschistacene is difficult to interpret.

A number of genera, as a rule segregated (rom Caloplaca, have been
deseribed or reestablished in the 1930’s and 40°s mainly by Risfinen
and Dodge. viz. Kuattlingeria Trevis.. Huea Dodge and Baker. Pyreno-
desmia Mass., Gasparrinia Tornab.. Polycanliona Hue (see above), Cal-
lopisme De Not., Peltata Ris.. Thamnoma (Tuck.) Gyelnik (see above),
Triophthelmidium (Mill. Arg.) Ras., Xanthocarpic Mass, and Mawsonia
Dodge. Their relations to Caloplaca should be studied further.

Leaving the position of Xanthopeltis open, I do not count for the
presenl more than 3 genera belonging to Teloschistacere, viz. Xanthoria
(foliose), Teloschistes ({ruticose) and Caloplacea s. lat. (cruslose).

Like most groups of lichens. the Teloschistaceae lack a modern mono-
graphic treatment. Hillmann wrole briel world monographs ol Xan-
thoria 11920 p. 1. 1922 a p. 198, cf. also 1922 b p. 313) and Teloschistes
(1930 p. 303). His slalements were. however. founded on a limited
malerial (mainly the herbaria in Berlin and Viennal. At the same time
Du Rielz (1921 p. 181, 1922 p. 210, 1925 p. 82) published studies in
Xanthoria, especially the Scandinavian species. Caloplaca has been
lreated. as to certain groups and certain geographical distriets, by e.qg.,
Malme (1926). Magnusson (1944, 1950). Poelt (1954, 1955, 1957 and
Rudolph (1959).

Hillmann (1922 a. b) recorded 11 species of Xanthoria, but he over-
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looked some species deseribed earlier. viz. X. aurea (Rich.) Mill. Arg.
from New Zealand and X. lurbinala Vain. from South Africa. Zahl-
bruckner (1926 a p. 251 eslimated the number of species to be only 6.
but in his Catalogus Lichenum Universalis (1931) he listed 16 species.
During the last 30 years several new species have been described (..,
by Risinen from 8. America), so that the number of species now
amounts to 35, Many of them are doubtful. and it is evident that the
genus is in urgent need of a thorough laxonomic revision.

In connection with a revision of the Soulh African Teloschistaceae,
the presenl writer has examined considerable material from all parls
of the world. At presenl I do nol propose to extend my studies to a
world monograph, bul some resulls of my revisions will be published
under the above heading. In the following pages a new species is de-
seribed from Central Africa and another species from N, America is
reduced to synonymy.

1. Xanthoria africana n.sp.

T hallus folinceus, adpressus, rosulas 1—2(—3] em. latas, + confluentes for-
mans, irregulariter lobatus, flavo-anrantincus.

Lobi marginales 2—3 mm. longi, 0.5 —1(—1.5}) mm. lali, disereti vel * im-
bricati, non adscendenles; superne planiusculi vel & foveolati, non rugosi,
opaei, dense flavidopru inosi, apice rotundati, leviter crenulati, * si-
nuato-incisi. lobulos 0.2 0.5 mm, latos formantes: subtus corticali, ad ambi-
tum flavidi, nudi, centrum versus alboflavescenles. vhizinis albidis sparsis muniti,

Lobi centrales sovrediis aurantiacis vel flavescentibus mu-
niti Soredia primum maculas superficiales £ bene limitatas, . 0.3 0.4 mm.
diam. formantes (non laterales, nec apicales). deinde ad stratum sorediosum
cohaerentem confluentes. Granula sorediosa ¢, 0.06—0.08 mm. diam.

Corter superior paraplectenchymaticus, 10—15 w erassus. flavidus (granulis
parietinicis inspersis), KOH purpureus.

Stratum gonidiale ¢. 30—40 . Gonidia protococcoidea (I'rebouria), rotun-
data, c. 10—15 p diam,

Medulla c. 50—100 w, ¢ hyvphis longis albidis, ¢. 3 n crassis conlexla.

Corter inferior paraplectenchymalicus, 15—20 wu crassus. decolor vel gra-
nulis parietinicis paucis inspersus.

Apothecia et pyenidia ignota.

Distribution

Central Africa. Kenya., Prov. Nvanza. Kisumu-Londiani: Tinderel Forest Reserve,
between Camp 6 and Equator, 07.0°,377 N, 35%.32" E. On isolated Podocarpus milan-
Jianus, on top of hill, exposed, alt, 3200 m. 28.7.1949 R. A. Maas Geesteranus no. 5385
(LD holotype, isotype in L}, Isotyvpe material will be distributed in Almborn, Liche-
nes africani, IYase, [II, Known from the original eollection only
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Fig. 1. Xanthoria africana Almb. The holotype. Parl of thallus, 20,

This conspicuous species resembles X. parietina (1..) Th. Fr., from
which il differs in having soredia and lacking apolhecia. As to size,
form of lobes and inlerior anatomy, there are no essential differences,
In many lichen genera, though nol always. presence ol soredia cor-
related with more or less absolute lack of apothecia is sufficient for
specilic segregalion, even il there are no or few other distinguishing
characters. X. parietind and X. africana conslitule an analogue to
several other pairs of species, one non-sorediate and fertile, the other
sorediate {or isidiate} and, as a rule. slerile. e.q., Xanthoria elegans and
X. sorediata, Physcia pulverulenta and Ph. grisea, Celraria juniperina
and €. pinastri, Letharia californica and L. vulpina. This problem was
discussed in delail by Du Rielz 1924 a p. 386—391. CI. also Lynge 1933
P B2

As emphasized by Du Rielz. some normally sorediate species can
increase their production of soredia under the influence of ecological
conditions (dust from roads ele.), so thal they become quile abnormal in
appearance. It is evident that such forms are modifications and should
have no laxonomic rank. In the actual case, the material of X. africana
was very rich and well developed. [t had apparently grown under
optimum conditions. It was very uniform and showed no transitions to
X. parietina. The latter species was not collecled at the same station.

In connection with my study of the Soulh African Xanthoriae, I have
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Fig. 2. Xanthoria fallar (Hepp) Arn. Part of thallus. 20 I'rom henyva, ML EFlgon

Hedberg no. 927

examined hundreds ol specimens ol X. parietina from all parts ol the
world without [inding any soredia.

The pruinosily of the marginal lobes. which gives a slriking appear-
ance to X. africana, is very rare in X. parietina (not reported from
Europe or N. Americal. In the South African material. however. [ have
mel wilh a few specimens of otherwise normal X, parietina (fertile,
non-sorediate) with pruinose lobes. Hillmann (1922 b p. 313) described
a species called X. pruinosa from the Cape. It is said to have thallus
and apothecia covered wilh a whitish pruina. It is apparently identical
to such forms of X. parietina, but as the type malerial in herb. Berlin
wis lost. no delinile decision can be made.

Weber (1962 p. 317) discussed lhe taxonomic value of pruinosity
mainly in crustose lichens (Lecidea, Lecanora and Acarospora spp.).
[le showed that this feature occurs widely in arid and calearcous
districts and concluded thal “pruinosity should be interpreted as a
vgenerally widespread response to environmenlal factors™. This is no
doubt true as a general rule and especially in the cases Irealed by
Weber. though we musl admil thatl the phenomenon can have a genetic
background in other cases

Physcia pulverulenta (non-sorediate, normally fertile) and Ph. grisea
(sorediate. normally slerile)] show a certain parallelism lo Xanthoria
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parietina and X. africana also concerning pruinosity. Ph. pulverulenta
often has, though not always, pruinose lobes, whereas Ph. grisea, as lar
as known, is constantly pruinose,

The genus Xanthoria plays no dominant part in the lichen flora ol
Africa. Sec. Maas Geesteranus {1955 p. 519 with map}. X. parietina has
an unequal distribution in Africa. From the whole of Central Africaitis
reported from only 3 stations in Kenva. whereas il is better represented
along the Medilerranean coast and in S. Africa. The saxicolous X, ele-
gans is known from several districls, also from high levels, e.g., ML
Kilimanjaro in Tanganyika. alt. 4800 m. I'. & R. Wettstein (W) (Zahl-
bruckner 1932 p. 268).

For comparison with X. africana, two sorediate Xanthoria species
reported from Africa may be mentioned. viz. X. fallaxr and X. candelaria,
which. however, are not closely related to X. africana and X. parietina.

X. fallax (Hepp) Arn. has smaller lobes (¢. 1 mm broadj. each divided
into several lobules., plane. appressed or somewhat ascending, olten
deep orange red. Its soredia belong to quite another type than those of
X. africana. They are apical-—marginal or somewhal labriform. often
developing lemon yellow soredial granules from the whole underside
of the lobes. It is a widely distributed species at least in Europe and
N. America. It is also known from the high mountains of Central Africa,
I have seen il from:

Kenya, Teleki Valley, Camp No. 81 1893 J. W, Gregory (BMI — ML Elgon, in
the crater |alpine region) on wood of gianl Senecio, all. 3970 m. 1948 O. Hedberg
no. 927 (UPS].

Xanthoria candelaria (L.) Th. Fr.!' comes near to X. fallax bul is well
delimiled. It has a more fruticulose growth and, as a rule. a lemon
vellow colour, Its lobes are narrower. coralloid and granular, developing
apical—marginal soredia. 1t has a wide distribution, at least in Europe.
N. and S. America, and is also known from the Medilerranean districts
of Africa. Its occurrence in Central and Southern Africa is doubtful. Al
all evenls, the records from S. Africa refer to other species:

“X. candelaria {. fibrillosa Hillm.” quoted from Namaqualand, leg. Marloth

{Zahlbruckner 1926 b p. 547. Doidge 1950 p. 356}, is Candelaria concolor secc.
a specimen in W,

! The combination is offen guoted as (L.} Arnold (1879 p. 364). In fact. it was
eslablished already by Th. Fries {1861 p. 61]. Though it is evident that Fries had
Candelaria concolor in view [“ascis polysporis”), his combination must he applied
to the Xanthoria species. Cf. the Code of Nomenclature, Arl 55, Example |
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"X, eandelaria var, semigramutarts Zahlbr.” (Doidge le) was founded on
Telosehistes condroversus var, semigranlaris desevibed from the Transvaal by
Muller Arg. (1887 p. 319). This lichen has, however, nothing to do with X, can-
delaria. Sec. the hololype in G it is a non-sorediate Xanthoria species. It
will be discussed in my forthcoming paper on the South African Xanthoriae.

2, Xanthoria oregana Gyelnik
Gyelnik 1934 p. 284,

The short diagnosis runs: “Similis X. candelariae sed thallus rosulas
perfectas maioresque formans. lobi laliores. — Habitu omnino Xan-
thoriae parietinae, sed thallus ad marginem granuloso-sorediosus™.

The hololype (Irom U.S.A. Oregon: Corvallis. on maple 1932 leg.
F. P. Sipe no. 654: herb. BP) has rather broad. £ plane, lemon-yellow,
non-pruinose lobes, The soredia are formed from the margins of *
coralloid lobes, mainly in the centre of the thallus. The specimen is
sterile. Undoubledly Gyelnik's species comes within the normal varia-
tion of X. candelaria.

Gyelnik had earlier deseribed a [, aurantinea of X. oregana (1933

p. 331. The description runs “A lvpo (f. citrina Gyelnik n.f. — thallo
cilrino-tlavo) dillert thallo aurantiaco. — In valle fl. Trkul, gub.

Irkutsk. ad corticem arborum, prope Tibilti 1Elenkin, Lich. flor. Ros-
sine no. (80| sub Xeanthoria polycarpa v. lychnea. Typus in mus.,
Budapest|”.

Gyelnik did not publish a description of X. eregana in 1933, Thus the
two forms, which were not menlioned in his paper of 1934 containing
the diagnosis of Lhe species, were never validly published. Cf, the Code
of Nomenclature, Art. 43 and also Art 34: 5. The “f. auranlicca™ is a
well developed X, fallar with broad lobes (sec. holotype in BP). Il does
not deserve any laxonomic rank under the latter species.

I wish to express my cordial thanks to Dr. R. A. Maas Geesleranus, Leiden,
Dr. Rolf Santesson. Uppsala, and Dr, Clara Verseghyv. Budapest. for placing
material of Xanthoria at my disposal and to Miss Karin Nilsson, fil. kand., tor
drawing the figures.
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Kromosomtal hos Hierochloé odorata

Institutionen for systematisk botanik, Lund

(Meddelande fran Lunds Botaniska Museum, Nr 172)

Vid institulionen for systematisk botanik i Lund bedriver forfattaren
undersikningar inom Hierochloé odorata (1..) Wg. (Gramineae)] och
niirstaende arter. Vissa preliminiira resullal har redan erhallits.

[Mos Hierochloé odorata och dess sliktingar i Iluropa. Nordasien och
Nordamerika har en polyploid serie med grundtalet 7 konstaterals,
Publicerade uppgifier iir sammanstillda nedan.

2n

14
28

b

63

Arl
australis

odorata

odorata

occidentalis

odorata

alpina

orthantha

I*orfattare
Vaarama (Tischler 1950}
Kattermann 1932 (Tischler 1950)
Church (Myers 1947
Nygren (Love & Live 1948)
Liove & Live 1948
Live & Live 1956
Norstog 1960
Tutin (Live & Love 1961)
Avdulov 1928, 1931
Vaarama (Live & Love 1948)
Tateoka 1954 a, b
Sokolovskaja 1960
Church (Myers 1947)
Church 1 Myers 1947)
Bowden 1960
Norstog 1960
Flovik 1938, 1940
Sorensen 1951
Tateoka 1954 a
Sokolovskaja 1960
Sokolovskaja & Strelkova 1960
Bowden 1960
Serensen 1954

Ursprung

USA

Island

USA
Storbritannien
Ryssland

Japan
Sachalin
USA

U'SA
Canada
USA
Spetshergen

Japan
Sachalin
Kolguevian
Canada
Gronland
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Hierochloé odorata tillhor ur viixtgeografisk synpunkt (Hultén 1950)
gruppen borealeirkumpoliira. i Europa borealmontana viixter med sam-
manhiingande utbredning. /. australis tillhér gruppen osleuropeiska.
kontinenlala viixter med anknyining till Skandinavien over Ballicum.
H. alpina tillhér gruppen cirkumpoliira, arktiskt-montana viixter vilka
saknas i Mellaneuropas berg men har sammanhingande utbredning i
norra Sibirien. H. orthantha, som ir apomiktisk, har nyligen skilts ut
ur H. alpina. Den [6rekommer pa sodra Gronland och i subarktiska
Ostra Nordamerika, I, occidentalis forekommer i Kalifornien, Washing-
ton och Oregon.

Av de nimnda arterna forelaller H. alping och H. orthantha bilda en
fran de andra vil skild artgrupp.

Vissa fors6k har gjorts all korrelera kromosomtalstyper med tidi-
gare uppslillda laxa av ligre rang. Kawano (1959) [6r H. odorata fran
Japan med 2n=42 1ill var. pubeseens Krylov. Hos Norstog 11960] [ores
H. odorata fran bl.a. Michigan och Ohio (dir han funnit den vara
apomiklisk) med 2n-=56 till var. fragrans (Willd.] Richter. medan
28-kromosomigt malerial fran bl.a. Conneclicul och Europa benfiimnes
var. odorata.

Sedan 1960 har levande plantor av Hierochloé odorata och niirstaende
arter inskaffats for odling i Botaniska triadgarden i Lund. Endast den
del, som erhallits 1960 och 1961 och varav éver hiilflen stillls till [or-
fogande av O. Hedberg, M. Sonesson och IL. Weimarck, har kromosom-
talshestiimts, medan det 1962 erhallna materialet kommer alt bearbetas
1963,

Filjande bestimningar har gjorts:

Beleck-
ning Lokal 2n
AAS Skéne; Kigerod 15.6.61. 400 m NW kyrkan woiuoncavinsiinan s s vesmas 28
AAT  Skdne, V. Sonnarslov 15,661, Slutining S Lingstebiicken 50 m W lands-
SRFSDIG N TCHATATDY o o6 v eitoni s s it v L wiohd miisia a1 e ani mownsioaspics 28
ADA  Hirjedalen 7.8.60. Jelgatsiive, sluttningen mot Helags (O] ............ 23
ACX  Hirjedalen 5.8.60. N-slultningen av Viltafjillet mot Fjillnis, i tridgrin-
B PO LY et i o o e T e S o A R bbb I D R A i (SR R A 56
ACS  Hiirjedalen 19660, Hamrafjillet, S-slutiningen. nedre regio alpina (OHI 56
ACP Angermanland, Gotine 14.9.61. Gotine fibodar (MSI ........covvvrnnnn.s a6
ACT  Torne lappmark. Jukkasjirvi s:n 10.7.61. Laktatjdkko ovanfor Kopparasen,
vegio: Sabalping (OHE). (e im dimm s i Suiai s sl Rl 4 e ey siess a6
ACU  Torne lappmark, Jukkasjiirvi sm 10.7.61. Laklavagge. i dvre delen av 1ag-
CRE LT I TE it el 2 2 2 B e MR TR e L T A e T I S N A ab

AAN Torne lappmark, Jukkasjirvi sm 18.7.60, Ca 100 m S Laktaljakka hpl
Grashed :ca-B3Wan: . s ssaviar i snarapdeiaEyis i er S e a6
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Beteck-

ning Lokal 2n

AAR  Torne lappmark, Jukkasjirvi sin 22.7.60. I kanten av Karkevagges myn
ning. Grished ea 730 m oo vivinnnan. A e e i s e T

ACG Torne lappmark. Jukkasjarvi s 8.61. Ki 1rk| vagge, nira Slattatjakko (HW 56
ACO  Torne lappmark, Jukkasjirvi son 22861 1 km SE Kalterjokks hpl. T myr-

kant pad hed av delvis snolegekaraklic (MS) ... ... e T W ot
ABC  Lappland. Vittangt 7761 300 m I kyrkan i strandkanten me I] i Julkathen-

(A R A ER by T s O SR AR clny WL IS N i Sty e Ty S e o DB
ABI' Lappland. Vittangi 9.7.61. Vid NI stranden av Vittangiialven, Saarikoskis

nederinde ea 2 km ouppstroms sammanflodel med Torneialven ... .. 36
AAU Finland 5.7.61. Nedre Saartkoski. intill E stranden ay Konkima alv ... 56

Tva kollekter fran Skane och en fran ilarjedalen dr alltsa tetraploida.
Ovriga kollekter fran Norrland samt den fran Nordfinland ar oklo-
ploida. Savill (6rfattaren har sig bekanl. ar lalel 2n=>56 tidigare endast
publiceral fran den nordamerikanska kontinenten.

Tidigare har namnls (Norstog 1960). all man velat hantora material
fran Nordamerika med talet 2n—=>56 till H. odorata var. [ragrans. Del
vore darfor lankbarl. alt dven den 1 Sverige lorekommande 56-kromo-
somiga H. odorata Ullhor var. fragrans, sa myckel mer som lartman
(1849} uppger varieteten som iakttagen i Jamtland. Enligt Willdenows
(1805]) beskrivning karakteriseras var. [ragrans av glalt mittblomma
och i kanten icke borsthariga blomfjiall av myckel mindre langd an
skarmfjallen. Undersokta plantor med kinl kromosomtal overensstam-
mer dock ej med denna beskrivining. Det okloploida materialet 1 [or-
fallarens undersokning tillhor lvdligen inle var. fragrans,

Hartman (1849) beskriver en H. odorata var. microstachya med
mindre smaax. Virdet av denna enhet har betvivlals bl.a. av Hylander
(1953). Nagon korrelation mellan kromosomtal och skiirmfjallens langd
har inte heller kunnat skonjas 1 det fillgiangliga materialet.

Pa del 1 lalt pressade malerialet fran kollekler med kanl kromosom-
tal miltes klyvoppningarnas lingd. Plantor med 2n=56 har storre
klyvoppningar an sadana med 2n—28. Hos malerialel finns en bred.
vil definierad lucka mellan grupperna vid ca 45 1. Vid en motsvarande
mitning pa 202 herbarieark. tillhandahallna av Naturhistoriska Riks-
museum. Stockholm. visade sig klyvoppningscellangden underskrida
45 u hos tlertalet plantor soder om en ungefirlig linje Stromstad
Askersund— Kalmar men overskrida detta matt hos (lerlalet plantor
norr darom. 1 fjiallkedjan samt i norra Norrlands inland forekommer
doeck en slor variation i cellangd. antydande all materialet har kan vara
heterogent.
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Fig. 1. Hierochloé odorata. Mctafasplatla i roispets av AAS 35 2n=28 (Lv.| och av

ACG 3, 2n=56 (th.). — Forbehandling +2-, 18 tim. Fixering i Navashin-Karpe-
chenko, Svalovs modifikation, Snittjocklek 16 p. Firgning i kristallviolett 15 tim,
efter hehandling i citronsyra 5 tim. Skala=10 u,

In sadan geografiskt differentierad och med kromosomltalet korre-
lerad variation av klyvéoppningscellernas lingd gor existensen av kromo-
somlalstyper med skilda ulbredningsomraden i Sverige trolig, Fortsatta
insamlingar och bearbetningar av malerial bedrives efler de riktlinjer.
som dragits upp med ledning av hitlills framkomna fakta,

Tilligg.

land och Dalarna, har nyligen visal sig ha kromosomtalel 2n=42. Niir-

anlal kollekler, insamlade 1962 i Sodermanland, Upp-

mare delaljer om ulbredningen av denna [6r Sverige nya kromosomlals-
typ @ir imnu inle bekanta.

Summary

The author presents preliminary results from an investigation on Hierochloé
adorala. A polvploid series wilhin the genus has been recorded in literature.

Allempts have been made previously (o coordinate eylotvpes wilh infra-
specific taxa described before. A hexaploid Japanese malterial has been referred
to H. odorata var. pubescens Krylov, ocloploid malerial (which in Michigan
and Ohio is found by Norstog to be apomictic) from North America has been
veferved to H. odorate var, frograns (Willd,) Richter, and tetraploid malerial
from the Uniled States. Europe ete. to var, odorata.

A few collections from Sweden and northern Finland has in 1962 been
investigaled by the present anthor; most of them are octoploid, but two col-
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lections from Scania and one from the southern part of the Scandinavian
mountains are letraploid. Records of octoploids within Hierochloé odorata
from the Old World have not been published before.

The octoploid material from Scandinavia hitherto analyzed seems not to
correspond lo H. odorata var. fragrans in Willdenow's sense. No correlation
between chromosome number and Hartman's var. microstachya has been
found. An orientaling study on the length of stomala makes the author pre-
sume the existence in Sweden of eytolypes with different distribution.

Recently, some collections from the eastern parts of Central Sweden have
been found to be hexaploid. A more thorongh investigation is not vet compleled
and will be continued on a broader bhasis.

Litteratur

AvpuLov, N, P Systemalicheskaya kariologiya semeestva Gramineae, Drievnik
vsesojuznogo Sezda Bolanikov Leningrade 1928,

— Karyo-systemalische Unlersuchungen der Familie Gramineen. Bull. Appl. Bot,
Genet. & Plant Breeding (Trudy po prikladnoj ete.) Suppl. 43, 1931,

Bowpex, W, M.: Chromosome numbers and laxonomic notes on northern grasses HIL
Canad, Journ. Bot. 38, 1960,

Frovik, K.: Cytological studies of arctlic grasses. Hereditas 24, 1938,

— Chromosome numbers and polyploidy within the flora of Spilzbergen. Hereditas
26, 1940,

HartMmaxn, €. J.: Handbok 1 Skandinaviens flora. Stockholin 1849,

Hurren, 150 Atlas dver viixternas ulbredning i Norden. Slockholm 1950,

Hyraxper, N.: Nordisk kirlvixiflora. Uppsala 1953.

Kawano, S.: A revision of Hierochloé in the northern islands of the far east. Journ.
Jap. Bot. 34, 1959.

Love, A, and LOve, D.: Chromosome numbers of northern plant species. Teel. Univ.
Inst. Appl. Sci. Dept. Agric. Rep. B 3, 1948,

— Cylotaxonomical eonspectus of the leelandic flora. Acta Horti Golob, 20, 1956,

— Chromosome numbers of central and northwest Furopean plant species. Opera
Botanica 5, 1961.

MyeErs, W. M.: Cytology and genelics of fornge grasses, Bol, Rev. 13, 1947,

NowrstoG, K. J.: The occurrence and distribution of Hierochloé odorata in Ohio.
Ohio Jour. Sei. 60, 1960,

SOKOLOVSKAJA, A, P Geograficheskoye rasprostranenie poliploidnich vidov rasteniy
lissledovanie flory o. Sakhalinal. Vestnik Leningr. Univ. Ser. Biol. 4 nr 21. 1960,

— & StreLkova, 0. S.: Geograflicheskoye rasprostranenie poliploidnich vidov rasteniy
v evrasinlskoy arklike, Bol. Zhurn. 45, 1960,

SORENSEN, TH.: New species in Hierochloé, Calamagrostis and Braya, Medd. Gronl,
136, 1954,

TATEOKA, T.: Karvotaxonomic studies in Poaceae 1. Nal. Inst. Genel, (Japan) Ann.
Rep. 4, 1954 (al.

— Karyolaxonomy in Poaceae 11. Cytologia 19, 1954 (b).

TIscHLER, G.: Die Chromosomenzahlen der Gefisspflanzen Mitteleuropas, Haag 1950,

WILLDENOW, €. Lo Species plantarum 1V: 11, Berlin 1806,



BOTANISEA NOTISER 1963 : VoL. 116 - Fasc.2 - LUND

Om blomning pa "bar kvist”

Av NILS SYLVEN

Botaniska museet. Lund

» Triid och buskar sagas blomma pa "har kvist’, nir blomningen ss. hos
al. alm, asp, hassel. siilg m.fl. dger rum fire lovsprickningen». heter det
i »Svensk uppslagsbok» 1929. IFor orterna synes den mojligheten har
vara utesluten,

Blomning pa bar kvist erbjuder vixterna en exponering av blom-
morna ulan slorande inverkan av de forst efter blomningen hiir ulveck-
lade értbladen. En dylik gvnnsam utveckling av bladen forst efter
blomningen iir dock ingalunda en allenast hos lignoserna forekom-
mande foreteelse. Vi behdva hir blott erinra om orler sadana som Peta-
sites-arlerna och Tussilago farfara med sina som fjalliga stanglar ut-
bildade blomskott och forst efter blomningen utviaxande, stora och
breda rolblad samt den hostblommande tidlosan eller »nakna jung-
fruns, Colchicum autumnale, som (Orst pa varen aret efter hlomningen
i samband med fruktsittningen ulvecklar sitt bladverk. Erinras bor
aven i detta sammanhang om de bada Equisefum-arterna arvense och
telmatejo |(maximum) med sina ogrenade, £ gulbruna floralskott och
forst senare ulvecklade, grona och kransgrenade rent vegetaliva for-
okningsskott,

Sasom blommande pa bar kvist uppgivas allmént i de svenska flo-
rorna Populus-arterna. elt flertal Saliz-arter, Myrica gale. Corylus-
arterna. Alnus-arterna. Ulmus-arterna. Prunus spinosa, Daphne meze-
reum och Fraxinus excelsior, samlliga lignoser, Avenboken, Carpinus
betulus, blommar enl. Hartmans flora (XI uppl. 18791 pa bar kvist. enl.
Neumans flora (1901) och Lindmans flora (1918} samtidigt med lov-
sprickningen. Hos Arctostaphylos alpina sla blommorna enl. Hartman
ofta ul nagot lidigare éin bladen. enl. Neuman fore ell. samtidigt med
dessa.

12 Bolaniska Noliser 1963.
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Inom skiktel Salirv idro blomningstorhallandena i hir berorda av-
seende i hig grad varierande. Sasom blommande pa bar kvist iiro frimst
att nimna S. caprea, aurita och cinerea, S, starkeana {(depressa), S. vi-
minalis, S. repens och rosmarinifolia, S. purpurea, daphnoides och
acutifolia; 1ill denna grupp ansluta sig nirmast S, myrsinifolia (nigri-
cans) och 8. phylicifolia. Av tjillvidena synas S, lanala och lapponum
oftast blomma pa bar kvist: sirskill giller detta &-buskarna, under del
alt 2-individen ej siillan utveckla sina blomhiingen mera samtidigt med
bladen. Med dessa bada arter éverensstiimma ifraga om ¢- och ¥-blom-
ningen nirmast S, arbuscula, glauca och myrsinites. Hos [flertalel
fjiallviden lorde dock blomning och livsprickning ske i det niirmaste
samtidigl. Sasom lypiska representanter [Or en dylik blomutveckling
synas bland [jillvidena friamst vara all nimna S. hastata, myriilloides,
reticulata, herbacea och polaris. Mest pafallande framtrider liktidighel
i blom- och bladutveckling hos de sydliga pilarterna S. alba och fragilis.
En fran vara oévriga Saliv-arter helt avvikande lyp ar jolstern. S. pen-
tandra, med bladen utvecklade f6re blomningen.

Bjérkarternas blomning kan vil nirmast betecknas som sam-
tidig med lovsprickningen. <-héingena visa dock hér liksom hos en del
Saliz-arler lendens till blomning fére bladens utveckling.

For familjen Fagaceae anger Neuman (1901) ¢ -hiingen och $-hiingen
sblommande pa klidd kvist». varmed viil avses blomning forst efler
Iovsprickningen. De vid blomningen m.elm. sfullévader bokarna
ulvisa ju ocksa tydligt detta. Enligt Hartman (1879] har bade bok och
ek »samtidigt med bladen utslaende blr».

Inom sliktet Prunus moter savil blomning pa bar kvist som blom-
ning samtidig med bladsprickningen och slutligen liksom hos Salie-
sliktet dven blomning efter lovsprickningen. det sistniimnda hos
higg. Prunus padus. Av den pa bar kvist i regel blommande slan-
busken, P spinosa, forckommer en i hiirvarande sammanhang sér-
skilt anmiéirkningsviird var. coaelanea Wimm.. kiinnetecknad av »blom-
ning samlidigt med bladen». ett blomningsférhallande som nirmast
utmiirker savil plommon (P. domestica) och krikon (P. insititia)
som dven korshiirstriden (P. avium o. cerasus).

Avvara lonnarter ir den vanligan skogsléonnen, Acer plala-
noides. den tidigast blommande med blomning samtidigt med den
forsta begynnande lovsprickningen, hos naverldéonn, A campestre,
och sykomorlonn (4. pseudoplatanus) liksom hos histkastan-
jen (Aeseulus hippocastanum) sker blomningen nagot senare efter 16v-
sprickningen.
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Ytterligare en svensk lignos. havlorn (Hippophaé rhamnoides),
framvisar nirmast blomning samlidig med Iovsprickningen.

De pa varen blommande Pyruns- och Malus-arterna blomma relal,
lidigt efler 1ovsprickningen. hos Serbus-arterna dir bladutvecklingen pa-
fallande lingre kommen. da blomningen begynner. Vara senast blom-
mande lovirdd. lindarna (Tilic-arlerna). borja sin blomning vid
midsommartiden och ha da redan linge varit fullt lovade,

De flesla av vara buskar och risartade lignoser fdro mer el. mindre
fullstindigt Iévade fore blomningen. Hos de tidigast varblommande
arterna, sadana som Ribes-arterna. gullregn (Laburnum). Ulex och
Cytisus, ha dock bladen vid tiden fir blomningen ej &nnu pa langt nir
natt sin shatliga storlek. Detsamma giller 1 sin man fiven de lidigast
varblommande skogsrisen, sa framst Vaccinium myrtillus och V. vitis
idaea; krakbirel. Empetrum dr kanske renl av frols sin vinler-
gromska all anse sasom blommande pa ~bar kvist-.

De vintergrona barririden pliga val aldrig — pa grund av sin
vintergronska —  betecknas som blommande pa shar kvist». Da de sa-

som [riimsl hos Pinus- och Picea-arterna sla ul sina blommor. innan de
nya barren for arel bérjat niimnvirt utvecklas, borde viil dock iven
dessa riitteligen hiinféras till de pa »bar kvist» blommande arterna. Alt
de lovfilllande Laric-arterna niarmasl éro atl beleckna sasom sadana,
torde utan vidare vara givel.

I de svenska flororna séker man. da det giller drierna, i regel [0r-
gives efter uppgilter om blad- och blomutvecklingens firhallande in-
bordes. Pelasites-arterna och Tussilago bilda ju dock. liksom Colchicim
och de forul omnimnda bada Equisetum-arterna, hiir undantag. da
man i deras hiir ifragavarande blomningsforhallanden haft atl gora
med systematiskl viktiga siirkaraktiirer. Som ylterligare undantag iiro
hir att nimna » Pulsatillay -arlerna: Anemone pulsatilla, pratensis, pa-
tens och vernalis. For A. patens uppgiver savil Hartman (1879) som
Neuman (1901) sforst efter blomningen utvecklade rotblad» — wi
kunna salunda dven hiir tala om blomning pa »bar kvist», For A, pulsa-
tiller och pratensis angives: »rothlad vid blomningen halft ulvecklade»
och for A. vernalis: rrotblad redan fore blomningen utvecklade, fasta
och ofvervintrande». Samtliga de lIre sistnimnda Anemone-arterna
torde dock rilteligen bora hiinforas till samma grupp. vad blad- och
blomutvecklingen belriffar. A. vernalis ir vintergron och de for aret
nya bladen begynna sin ulveckling samtidigt med blommorna och iro
vid tiden f6r blomningen liksom hos A. pulastille och A, pratensis

halvt ulvecklader och. da de forsta blommorna sla ul, sa foga fram-
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tridande, all man hir frestgs upplatla blomningen sasom »pa bar
kvist». Av de forut behandlade loviraden komma de tre nimnda Ane-
mone-arterna i hir berérda hjomningshiinseende niarmast den vanliga
lomnen (Acer platanoides). ;

For de ovriga i den svenska floran ingaende orterna torde del ej
kunna bliva tal om blomning pa »bar kvist». Aven de tidigare blom-
mande vararterna visa hiir en fore blomningen intriidande bladulveck-
ling. Hos del stora flertalet arjer ha ortbladen rent av nalt sin slutliga
storlek redan fire begynnange blomning. Nagra av de tidigasl var-
blommande orterna framvisa dock en mer el. mindre pafallande till-
vixt hos framfor allt basalbiaden efter blomningen. LExempel hirpa
erbjuder lungdrten. Pulnonaria officinalis, vars bladtillvixt siir-
skilt uppmirksammas hos Hariman (1879, p. 791. diir det i sliktbeskriv-
ningen heler smed slull. storre rotblads och for arten P. officinalis:
srotbladen slutl. 3 4 tum langa, niira 2 tum bredas.

Om forhallandet blom- och bladutveckling hos gris och halvgris
synas knappasl nagra som hejst uppgifter foreligga. Det var de hirul-
innan avvikande fijrhfll]ande}{a hos nagra av vara tidigast varblom-
mande Carex-arter, som forst viickte mitt intresse for viaxternas blom-
ning pa »bar kvists. Under en foljd av ar fr.o.m. 1918 antecknade jag
varje var blomningsdata [6r de i Svaldfs-floran i Skine ingaende var-
viixterna, och jag frapperade; da alldeles siirskill av den. som jag i
mina anteckningar fnrmul('rad;‘ det. pa »bar kvist» blommande lund-
starren, Carex montana. Vid blomningen iro hiir rosettbladen foga
méirkbara (jmf. fig. 1}. och m:.';n kan hir med allt skil tala om sblom-
ning pa bar kvists. Under pgstflorationen ulviixa rosettbladen starkt
och na slutligen upp over de efter blomningen avsevirt forlingda
strana. Nirmasl liknande blpm- och bladulveckling méter hos de
C. montana niirstaende, likalodes relat. tidigt varblommande arterna
C. caryophyllea och C. ericetorum. Den likaledes niirstaende men se-
nare sommarblommande arten (. pilulifera har vid blomningen rosetl-
bladen mer el. mindre fullstindigl utviixta.

Aven inom andra grupper av sliktet Carex finna vi tidigt varblom-
mande arter med mer el. mindre fordrojd bladulveckling pa grinsen
till blomning pa bar kvist. Da blomningstiden liksom f6r €. montana
i flororna uppgives »maj. juni> har man all anledning misstinka tidig
blomning i férening med forsenad bladutveckling. I den relat. langa
raden av dylika méta. féorutom de Carex montana nirstaende C. tomen-
tosa och €. pediformis, de gruppen Homostachyae lillhérande arterna
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Fig. 1. Carex monlana L. Sk. Ignaberga 21.5. {ex. t.v.) och 1261930 |ex. t.h| leg.

R. von Sleijern. Exemplaren d. 21.5, i féga framskridet blomningsstadium med fnnu

svagl utvecklade rosettblad, exemplaren tho 1 begynnande frokistadium med ¢ dm-
langa rosettblad. (€. /2.

(. arenaria, C. disticha, C. paniculata, C. diandra (teretiuscula), C. ob-
tusata, €. pulicaris och €. dioeca.

Anmirkningsvirt nog moter idven inom gruppen Carices distigmea-
ticae en nirmasl pa »bar kvist» blommande arl, den relat, tidigl var-
-forsommarblommande €. crespitosa. Atminstone i Sydsverige intrider
hos denna art den egentliga bladutvecklingen first efter blomningen.
Vid tiden for blomningen ha bladanlagen ej fnnu natt nimnvird ut-
veckling; senare under och elter fruktutbildningen utviixa rosetibladen
lill betydande lingd och ire som fullvuxna dnda till Over halvmeter-
langa. Den (. caespitosa nirstaende €. elata har rosell- och stjilkbladen
vid liden for blomningen korta och &nnu langt ifran fullt utviixta och
kommer hirvid den pa »bar kvist» blommande (.. eaespilosa relal. nira.

Pa tal om »blomning pa bar kvist» kommer givetvis dven sliktet
Eriophorum med i diskussionen, frimst sa dess stingelférande tuvbil-
dande arter. Det vanliga luvdunet, E. vaginatum, ses olta blomma
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redan i april manad. innan arets rosetiblad finnu bérjat visa sig. Till
samma ulvecklingstyp torde de bada Trichophorum-arterna T, alpinum
och T. caespilosum nirmasl ansluta sig. De med bladig stjilk forsedda
Eriophorum-arlerna, I2. angustifolium, E. latifolium och E. gracile, ul-
veckla sina Ortblad samltidigt med eller nagot fiore den éven hir relat.
tidigt pa varen intriidande blomningen.

Aven Luzula-arterna fortjina i detta sammanhang omniimnas. Hos
den tidigast varblommande arten. varlryvle (L. pilosa). ir Ortblads-
ulvecklingen vid tiden for blomningens intriide sa foga i égonen fal-
lande. all man hiir blir benégen tillgripa benfimningen sblomning pa
bar kvist». Den nagot senare varblommande L. campesiris foreter vid
blomningen nagol mera ntvecklade och framfir allt gronare Ortblad.
vilka dock iiven hiir na sin fulla utveckling forst efter blomningen. Hos
den avgjorl dnnu senare blommande L. multiflora ar bladutvecklingen
relat. langt framskriden redan vid blomningen.

Av grisen. Gramineae, dr del blott ett fatal som i hir berGrda av-
seenden kunna bliva [oremal for diskussion. Del giller hiir nagra av de
lidigast varblommande perennerna. Den redan i april-maj blommande
Sesleria coerulea har vid blomningens intride dinnu sa svagl ulveck-
lade bladanlag, alt man hiir ndrmast lorde kunna tala om blomning pi
sbar kvist». Av allt all doma giiller detla fiven den lidigt blommande
Stipa penneata. Hos bada synes den egentliga bladutvecklingen intrida
forst efter blomningen. Likartal torde forhallandet vara hos den lika-
ledes relat. tidigt varblommande Poa bulbosa. De i maj blommande
Melica-arterna M. nulans och M. uniflora med sina efter blomningen
allt starkare utviixande blad torde fdvenledes i detta sammanhang {6r-
Ljina omnimnas. Sasom »blommande pa bar kvist> synes dock av
samtliga vara griits Hierochloé odorata (lig. 2) komma i [Orsta rum-
met. De enda blad, som hiir linnas vid blomningen. firo de & {6r-
krympta strabladen; de efter blomningen till éver halvmeterslingd ul-
dixande basalbladen dro vid tiden for blomningen dinnu = fullstiindigt
oulvecklade. Samma  blom-bladutvecklingstvp torde jimvil fjill-
myskan. Hirochloé alpina, nirmast anses tillhéra. De Hierochloé-
arterna syvstematiskl nirstaende Anthorvanthum-arlerna ha vid blom-
ningen {innu ofullstiindigt utvecklade. forst efter blomningen shatlig
ulvixande stra- och basalblad.

»Blomning pa bar kvist» dr enligt giingse diagnos forbehallen triid
och buskar. Da en dylik blomning innebéir blomutveckling pa bladlist
stadium, ir en sadan givetvis Linkbar jimvil hos icke lignoser. [t
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Fig. 2. Hierochloé odorata (L) PB. Sk, Svalot, Ekebo maj 1920 (ex. Lv. och sepl.
1928 {ex. L.h) leg. N. Sylvén. Ex. Ly, iinnu ulan rosettblad, «Blommande pa bar kvists.
ex. Lh. bladrosett pa hosten. (C. 25,
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flertal exempel harpa ha 1 det foregaende anforts. Den biologiska be-
tydelsen av en dylik blomning iir givelvis ocksa densamma [6r savil
lignoser som icke lignoser. Att for samtliga viixter med forst efter blom-
ningen intradande bladutveckling anviinda en och samma benamning
har da mycket som talar for sig, och varfor da icke den sedan gammalt
valkanda: »hlomning pi bar kvists.
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The Genus Borbonia L. Incorporated
in Aspalathus L.

By ROLF DAHLGREN

(Meddelande fran Lunds Botaniska Museum. Nr 173)

During the work on the revision of the genus Aspalathus (Genisteae,
Papilionaceae) 1 have often noticed great similarities between certain
species of lhis genus and some species hitherto treated in the much
smaller genus Borbonia, similarly limited to Soulh Africa. This genus
has in the last 150 years been regarded as a distinet, easily defined
genus, and no suggestions of a particularly great affinity lo Aspalathus
have been pul forward. It has also hardly ever been placed next to
Aspalathus (cp. Harvey 1862, pp. 27 and 94: Phillips 1951, pp. 403 and
407: Adamson & Salter 1950. pp. 462 and 472). The single leaves with
distinct—prominent parallel veins are very characteristic of the genus
and not found in other related genera.

However, a couple of species when studied more in detail lurned oul
to be surprisingly similar to cerlain conventional Aspalathi, The simi-
larities are not limiled to particular parts, but practically every fealure
corresponds closely. and the only major difference is that the Aspala-
thus species referred to have trifoliolate and the former Borbonia spe-
cies “simple” leaves. But also the “simple” leaf of some of the latter is
in details = similar to each of the leaflets of these conventional Aspala-
thus species, e.g.. in the pattern of the veins. the minutely crenulate-
tuberculate margins. and the trichomes, and it seems probable that the
“single leal” of the former Borbonia corresponds lo one of the leaflets
of the similar Aspalathus species.

We may suppose that at some time in the phylogeny a reduction in
leaflel number has occurred. a case which is quite common in Legu-
minosae. From a morphological point of view this is also of interest as
the leaves in many genera of the subltribe Crotalariinae with “simple”
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leaves (e.g.. Borbonia) previously have been thought to be phyllodinous
[ep. Bentham 1843, p. 456. and 1848, p. 585).

Borbonia (the name given after Gaston Bourbon. Duke of Orleansj was not
originally used for plants belonging to Leguminosae. Plumier described
a genus with thal name already in 1703 (p. 3). Linnaeus, who readopted
the name in the “Appendix™ of his Hortus Cliffortianus (L. 1737, p. 494, used
the name in a different sense, ITe concluded thal, as Plumier's name was used
for Taurels, it was appropriate to transfer the name o a not vet named genus
of evergreen plants, viz., that considered here. Two species were trealed:
“BORBONIA foliis cordatis acuminatis infegerrimis multinerviis” and “BOR-
BONIA foliis lanceolatis acumindalis trinerviis”, These laler on in Species Plan-
tarum (L. 1753, p. 707) bore the names Borbonia cordata and trinervia respec-
tively. However, the latter was based mainly on an imperfect specimen of
Cliffortia ruscifolia L. [cp. Bentham 1843, p. 460: this may explain the sur-
prising statement in Genera Plantarum. 2nd ed. (L. 1742, p. 345) aboul the
pod: “Legumen subrotundum’™].

Borbonia was revivified in the original sense, as used by Plumier, by Adan-
son in his “Familles des Plants™ (1763, p. 341), where Borbonia alter Lin-
nacus's sense was treated as the genus Bootia Adans. (non Neck., nec Bigel.},
a name under which fortunately no further species were treated. However,
several species belonging to diverse genera of Lauraceae werve later treated as
“Borbonia" [(Gaertner 1805-—07: Presl 1846; [Touse 1922,

In Species Plantarum 5 species were included, 3 of which were finally
accepled as Borbonia species (lanceolata, cordata, erenata). Lamarck (1783,
pp. 436—438) and Thunberg (1800, p. 122: 1811} soon described several new ones.
However, in the carly days also some Priestlega species were treated in Borbonia.

De Candolle (1825, p. 120} accepted as many as 11 species in the genus.
Among the plants collected by Ecklon & Zevher (1. & Z. 1836, pp. 163—164)
12 species were distinguished. and among those collecled by Drége and
published in Mever 1836 (pp. 15-—17) there were 10 species, Naturally several
of the names in the mentioned publications were synonyms and later included
under other species. In the revision made by Bentham 1843 i(pp. 460—463)
12 species were accepled. and Harvey who (reated the genus in Flora Capensis
vol. 11, 1862, pp. 27—31) rather closely followed Bentham's treatment and
accepled 13,

In 1920 Borbonia was revised by Phillips. All the species in Flora Capensis
(Harvey 1862) were accepted without further change than the promotion of
o variely to species and the establishment of two more species, whereby the
species beeame 16 in number. The cause of this slight change hardly depended
on the perfectness of previous works, and much remains to be cleared up.
For example, " Borbonia villosa Hary.” is a later homonym of 8. villosa Thunh.
and "B. trinervia Thunb.” an incorrect inlerpretation of B. trinervia 1..: both
the older homonyms were based on plants oulside the genus.

It seems as if 13 species deserve recognition. At present a few nomenclalural
problems remain to be solved, and the present article is intended only as a
preliminary report. The new combinations and names necessary to establish




THE GENUS BORBONIA 187

Fig. 1. Comparison of leaves. A—B: Aspalathus latifolin Bol. iPeterson & Dahl-

gren no, 9871, — C: A lanata 12 Mev. (Peterson & Dahlgren no. 984). D: A. Inni-

fera R, Dahlgr. [Acocks no, 198791, —— 120 A, perforata (Thunb.) R. Dahlgr. (Ester-

huvsen no, 210801, -— 10 A, commutata (Vog.) R Dahlgr. (Esterhuysen no. 18450).
— (Al %250

due o a revision of the species and their inclusion in Aspalathns will be
published in a coming paper.

Only a few species of Aspalathus (in the limited hitherto accepted
sense) and of the former Borbonia will be compared here. The former,
AL lanata E. Mey. and latifolia Bol. represent “the A. [anata group”
treated in Dahlgren 1960, p. 335. The former Borbonia species in order
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to be commented had 1o be renamed. The indispensable new combina-
tions and descriptions are found al the end of the article.

The plants are all woody shrublets. The branches are often (some-
tfimes very sparsely) furnished with long spreading hairs. The inflores-
cences are somelimes sparse racemes bul commonly consist of a single
flower. The branching mode on both sides of the previous generie border
often tends to be sympodial. as a branch, developed in the axil of the
uppermost vegetalive leaf below the inflorescence, is favoured in growth
and often pushes the terminal inflorescence aside so that this appears
T lateral (cp. figure 3, and Dahlgren 1960, figures 118—120).

Al latifolia and lanata having trifoliolate leaves (figure 1 A— C) were
from the beginning treated in Aspalathus. Figure 1 D -1 represent
leaves of species hitherto treated in Borbonia. It is seen that the veins of
the laminas are longitudinal and % parallel 1o the margins or middle
line in both cases. that the leaves ol bolth kinds may be covered by long
hairs. and that especially the margins are often covered with minor
tubercles (consisting of several cells) in the middle of which a trichome
emerges. This is valid for. e.g.. A, latifolia (figure 1 A—B) as well as
A, perforata (Thunb.) R. Dahlgr. (= Borbonia perforata Thunb.) (figure
1 E). The leaf of A, lanifera R. Dahlgr. (= Borbonia villosa Harv., non
Thunb.) (figure 1 D) greatly resembles one of the laminas in. e.g.,
A latifolin. In A, commulata (Vog.) R. Dahlgr. (—Borbonia undulata
Thunb., B. commutata Vog.| the margins are covered with short rigid
tubercles consisling of lateral processes from the ouler veins running
in the very margins ol the leaf. In olther forms these processes are con-
siderably longer. Trilobate leaves have never been seen. nor any with
two or considerably unequal folioles. 1l is supposed that the simple
leaves of the former Borbonia are homologous to one of the leaflets ol
the trifoliolate leaves.

In spite of the conspicuous difference in the leaf, A. commutata in
[Toral characters greally resembles L. lanata (figure 2). Also the flowers
of A, lanifera (figure 3) are very similar lo those of, e.g.. A. lanata, and
in extreme cases these species may be very similar (although the leaves
always differ in the number of laminas). The illustralions of the flowers.
the ala and carina petals, and the pistils of the Iwo former species make il
perfectly clear that these must be closely related and should be treated
in the same genus. Differences. such as the degree of pubescence and
the lenglh of calyx lobes are of little significance: within A, lanata and
commutata the variation is great in these respects. Also the pods of, e.g..
A. latifolia and commutata (figure 2 [—.J) are quile similar.
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Iig. 2, Comparison of flowers and pods. — A—D: Aspalathus lanata 15, Mey, [Peter-
son & Dahlgren no. 981). E—H and J: A, commutata (Vog.) R. Dahlgr. (E- IL:
Esterhuysen no. 16161; J: Esterhuysen no. 184501, T: 4. latifolic Bol. [Peterson &
Dahlgren no. 987). — A and I2: Flowers, — B and F: Ala petals. — € and G: Carina
petals, — D and H: Pistils, — T and J: Pods. — (A--H x§; I-—J x2.5.)
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Fig. 3. Aspalathus lanifera R. Dahlgr.: Esterhuvsen no. 19826, - - A: Part of branch;
notice the sympodial branching system. — B: Bract. — C: Bracteole. — I»: Vexillum.
— E: Ala petal. — F: Carina petal. — G Pislil {in this specimen with 2 ovules).

— H: Pod. — (A 2.5; B—H x5}

Il is regrettable lor several reasons thal Berbonia 1. has to disappear
as a genus; not because the admired G. Bourbon may risk falling inlo
oblivion, but because the genus has long since been wellknown by the
quite characlerislic appearance. especially with respect to the leaves,
and now, as merely a part (not even a subgenus) of Aspalathus it will
lack a proper designation. In addition Aspalathus, already previously
a large genus. by the addition of the former Borbonia becomes even
less perspicuous. However, the consequences of the above musl neces-
sarily result in the inclusion,

New species, names, and combinations

Aspadathus lanifera R. Dahlgr. sp. nov. — | = Borbonia villosa Harvey 1862,
. 28, non Thunberg 1823, p. 560.] Fruticulus prostratus. tegetiformis, ramis
ad > 50 em longis, plerumque rubrifuseis. Tonge lanatis. Folia simplicia, plana,
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angusle ovala. elliptica, vel lanceolala, ¢. 7—18<2.5 8 mm, acuminata, flexi-
lia. sparse (vel supra plerumque dense) et longe lanata, indistincte nervosa
(vel subtus * distinete trinervia). Infloreseentia uniflora (raro 2—3-flora el
sparse racemulosa), pedunculata, terminalis. Peduncolus plerumque  5—20
( 30) mm longus. sparse lanatus, Pedicelli plerumgue 2—7 mm longi, sparse
lanali. Bracteae et bracteolac triangulares —lineares, cilintae, Tubus calyeis
infundibuliformis. lanatus: lobi lineares, 3—5.5 mm longi. fTexiles. acuminati,
villosi. Petala flava. vel in parte violacea. Lamina vexilli lale obovata, (5.5 -)
7.0—9.7% (65— 7.0—11 mm, dorso breviter tomenlella. Laminae alarum
(4.6 —)6.0—7.3 2.1 2.9 mm, glabrae, Laminae carinue lunatae, ¢. (5.5—)
2.9—6.7<3.1—4.1 mm, glabrae. Ovarium el basis styli pilosa, ovula 2—4.
Legumen lanceolalum—/faleiforme, ¢, 10-—15 < c. 4 mm, sparse lanatum,
Coll. orig: Lsterhuyvsen 19826: Sneeuwgal prope Tulbagh (BOL: LD,
holotypus: NBGI. [ ¢on.: Fig. 3.

Aspalathus commutata (Vog.) R. Dahlgr. comb. nov. — Boerbonia commu-
tata Vogel 1836, p. 596. — [ =Borbonia undulata Thunberg 1800: this name
cannot be transtferred o Aspalathus, as therve is already an A undulata Eckl. &
Zevh, (=A. fasciculata (Thunh.) Druce).| — Coll. ovig: "Borbonia com-
mulata Vogel — C. b, sp. — M. & M." (Mund & Maire) (K, neotypus).

Aspalathus perforata (Thunb,) R. Dahlgr. comb. nov. — Borbonia perforata
Thunberg 1800, p. 122, Coll. orig: Thunberg: “Berbonia perforata”

(LD; UPS, lectotypus).
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Chromosome Numbers in the Calenduleae I.

With discussions on relationships, hybridization,
and phytogeography

By TycHO NORLINDH

MNalurhistoriska Riksmuseel, Stoekholm

Within the tribe Calenduleae only the Medilerranean genus Calendula
has as yet been Lhe subject of a fairly thorough cytological invesligation.
Of the rest, apparently only lwo Dimorphotheca species and two reliably
determined Osteospermum species are included in publications on chro-
mosome numbers. The Dimorphotheca species T have in mind are
D. pluvialis {1..) Mnch and D. sinuata DC., annual ornamental plants
from South Africa, which are cultivated in Eurasia. as well as in North
America, even far to the north, and the Osteospermum species referred
to are O. Ecklonis (DC.) T. Norl.. also a decorative plant from South
Afriea, and O. Vaillantii (Decne] T. Norl., a northern hemisphere plant
belonging to the subgenus Tripteris, for which species the distribulion
area extends from northern Tanganyika and Uganda as far as the
Mediterranean, viz, ML Sinai and Mt. Petra in Transjordania.

In 1950 1 decided to extend my invesligations on the genera of the
tribe Calenduleae (Norlindh 1943 and 1946, ete.}! to include also their
cvtology and embryology. It has taken me a long time to obtain a
representative selection of species from the different genera and their
different subgenera and sections for cullivation in the Bolanical Gardens
of the University of Lund, where I have carried out my main investiga-
tions on these plants. However, almost every year | have received viable
seed. or cuttings, of one or a few species which [ did not previously
have in cultivation. In all, T have during these years succeeded in
obtaining quite a large number of species belonging to this tribe. The

! In the references to my trealises “Studies in the Calenduleae™ I and II 1 have
used the shortest possible designations, namely a Roman one (T} and two (II).

13 Botaniska Notiser 1963
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breeding experiments with some ol these species have proved to be
fairly difficull and requiring great palience. Voucher specimens of all
species invesligated are preserved in the Botanical Museum of the Uni-
versity ol Lund.

This reporl is the first in a proposed series dealing with the chromo-
some numbers in the tribe Colenduleae, the gene cenlre ol which is
situaled in South Africa.

Methods

FFor the eytological investigations fixations were at first made of rool tips. In
those cases where the chromosome number has proved to be high. flower buds
have been fixed also. The root tips were fixed in Nawashin-Karpechenko's
medium. In most cases the root tips were taken from seed which had germinated
on filler-paper under a belljar. However, this method has not always proved
to be favourable, because in some species, e.g. Osteospermum clandestinum
(Less.) T. Norl. and O. hyoseroides (DC.] T. Norl. the wall of the achenes
becomes mucilaginous when the fruits are sown on moisl filier-paper. and
the result of the germination is very unsalisfactory. In such cases the seed
wis sown in pols and the root tips were then selected from the clean roots
which had reached the wall of the pot. The rootl tips were stained in genlian-
violel, After pretreatment in Carnoy's solulion the buds were fixed in Nawa-
shin-karpechenko’s medium and were later stained in Feulgen's fuchsine.

The chromosomes of many species are unusually long, and on study of the
slides, the chromosomes have often proved to be more or less benl and partly
covering each other, thus an exact count, using root lip seclions, was found
to be extremely difficult, This is of course particularly the case with species
having a high number of chromosomes. During the lirst vears of research,
the root lips were fixed without previous cooling of the plant when making
slides. However, when fixing root tips during the last few years the method
of cooling the plant has been used in order lo cause conlraction of the long
chromosomes so that these will be more easily distinguished and counted.
The drawings of chromosome figures have been prepared with the aid of a
camera lucida.

Dimorphotheca Vaill. ex Mnch

I, pp. 32, 3876, — 1L pp. 483, 497, 498, 503. — T. Norlindh. Bot. Notiser
1957, vol. 110, pp. 141—150.

Basic numbers 9, 10,

The South African Dimorphotheca has here been understood in its
narrowesl sense. viz. that which I have indicaled in my monograph on
this genus. In horticulture it is represented by two fairly well known
species, D). pluvialis (L.) Mnch and D. sinuala DC. These were cyto-




CHROMOSOME NUMBERS IN THE CALENDULEAE 195

logically investigated already in 1934 by Harrison in garden material
iwithout known localily) when he counted the number of chromosomes
in both as 2n=18. However, the malerial of the latter species, on which
Harrison based his investigations. was nol named 7). sinuata, bul was
determined partly as “0. aurantiaea”, partly as [ psendoanrantiven,
and he published the chromosome number for each ot lhese plants
thinking that they were different species. These two names, which often
oceur in scedman's lists and garden lilerature. 1 have found to be syno-
nyms of D, sinueta (1. pp. 56. 61). The lrue Dimorphotheca aurantiaca
DC. (non Hort.). which is a shrub or undershrub with the chromosome
number 2n—20. has proved lo be a synonym ol Castalis tragus (Ail.)
T. Norl. Not until 1951 is the valid name Dimorphotheca sinuata found
m a chromosome lisl wilh the count 2n=18 made by Bilquez.

According to my own experience from the breeding experiments of
many years, Dimorpholheca pluvialis and I). sinuata form hybrids quite
easilv. when they grow logether in gardens. However. in their native
counlry. the distribution areas overlap only to a small degree and spon-
taneous hybrids are only rarely formed there (I Maps 1 and 2. p. 404},
Hitherto hybrids are known only from the Piquelberg. Clanwillinm and
Van Rhynsdorp districts,

Harrison counted the chromosomes of one more ornamental plant,
described as Dimorphotheca, viz. D. Ecklonis DC.. and he lound in il
the number 2n—20. In the middle of the 1930's T received from the
Botanical Gardens of Copenhagen cullings of D). Ecklonis which 1 have
had in cultivation since then, As it always proves lo have Y-sterile disc
florets and the styvle shape closely agreeing with that in Osteospermum,
I transferred it in 1943 from the genus Dimorphotheca to Osleospermum
(I. pp- 244—246). Already when De Candolle established it as a species
he was so uncerlain where to place it that he put a question-mark for
the genus and remarked that the capilulum was almost as in . plu-
vialis bul the fruits almost as in Osteospermum. In facl. this shrub or
undershrub, aboul one metre high. has not much similarity with the
small. annual D, pluvialis, except for the colour of Lthe flowers. Further,
thev differ regarding the chromosome number. the basic number of the
former being 10. and thal of the lalter 9.

De Candolle based on his . Ecklonis a new section which he called
Osteospermopsis, and in conjunclion with his description ol this section
he pointed out that it perhaps has a closer affinity 1o Osfeospermum
than to Dimorphotheca bul that the flowers in all Osteospermum spe-
cies are vellow. Contrary to De Candolle, 1 do nol consider the colour
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of the flowers to be decisive when delimiting the genera Dimorphotheca
and Osteospermum from each other. The white- and blue-flowered type
species of the genus Dimorphotheca. D. pluvialis, and its vellow-
flowered sister-species D). sinuata, which have equal chromosome num-
bers. are from Lhe genelical and morphological points ol view so closely
allied to cach other that they easily form hybrids. As the genus Dimor-
photheca is allowed by De Candolle and others to comprise white- and
blue-flowered as well as yellow-llowered species (I, pp. 43—44) it is a
logical consequence that the closely allied genus Osteospermum may
also comprise species with a different flower colour. The organs of
fructification present good characters. However, the {lower colour is a
less essential character and in this case it is not useful for distinguishing
genera,

Several of the species described as Dimorphotheca which proved to
have P-sterile dise florets with fructification organs of a more or less
pronounced Osteospermum type. were Iransferred in 1943 by me to this
genus in spile of their ray tlorets being normally non-yellow. viz. species
belonging to the seclions Acanthotheca and Blavium (1, pp. 191 and
237). As to the chromosome number, Osteospermum Ecklonis agrees
with the type species ol sect. Blaxium, O, fruticosum, and also regarding
other characters il is so closely allied to the species ol the latter section
that I consider it justified to place it [here.

As to the identity of the plant named “Dimorphotheca Barberiae”
in which Pienaar counted the chromosome number 2n=38—40 (Dar-
lington and Wylie 1955) I wish to refer lhe reader to the treatment of
sect, Blarium of Osteospermuam (p. 202,

Dimorphotheca montana T. Norl. s, lat. is a widely distributed and
variable species (Norlindh 1957). According to herbarium labels the
specimens of this perennial herb are decumbent with stems rooling at
nodes and widely spreading from the roolstock, forming * circular
prostrate mals, with a diameler of aboul one metre, The ray achenes are
more or less distinetly 3-winged as are those in Dimorphotheca chry-
santhemifolia (Vent.) DC. ol seet. Arnoldia (Cass.) DC. Dimorphotheca
montana, like the former species. holds an isolaled position in the
genus and deserves to be treated as a section of ils own, bul [ do not
wish to describe a new section Montanae in this paper. because |
intend to publish a revision of the whole genus soon. It shows a clear
allinity to Castalis nudicaulis (see p. 199).

As to the shape of leaves and the colour of ray florets Dimorphotheca
montana varies considerably. However, il is more surprising that also
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1a 2a 3

1b 26

FA
Fig. 1 4 Mitosis in root tips. — Fig. 1 a. b. Dimorphotheca montana var. hortensis
T. Norl in sched.. 2n=20 Fig, 2a, b, Castalis tragos (AL} T, Norl s, str,, 2n=2(0.
Fig. 3. Costelis spectabilis (Schlirl T, Norl, 2n=20. — Fig. 1. Castalis nudi-

caalis (1..) T. Norl, s. str., 2n =20

the 3-winged ray achenes vary. The margins of the wings are. namely.
not always entire bul may be more or less lobated or divided.

In 1958 1 received from Captain Hitcheock of Brighton cuttings of
an unnamed Dimorphotheca species, seed of which had been sent to
horliculturists in England by Miss Stanford ol Stellenbosch. It throve
well in the Botanical Gardens of Lund, and when growing in the open
during the summer it developed several almost one metre long trailing
stems from the collar of the rool. In the aulumn the branching stems
with their fairly dense foliage had formed a lightly woven mat. The
plant produced many heads having deep wine-red rays with glistening
bronze reverses. and a few ray and disc achenes. When Lhe plant was
fertile 1 was able 1o identify it as a variely of Dimorphotheca montana,
closely allied to var. venusta (Norlindh 1957, p. 147} but dilfering from
it in having only slightly winged ray achenes. No doubt it originates
from one of the higher mountains in the Cape region. This beauliful
horticultural plant distributed from Miss Stanford’s Garden of Stellen-
bosch has been called by me var. hortensis. The chromosome number
of this variety is 2n=20 (Fig. 1 «, b).
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In the Dimorphotheca montana complex there are other taxa with
a considerably higher chromosome number, viz, var. amoena and var,
venasta. Miss Elsie EEslerhuysen kindly senl me viable seed of these varieties
from their natural habilals in the Worcester District, Specimens raised
from these seeds seem Lo have chromosome numbers aboul twice as high
as in var. hortensis.

Castalis Cass.
I, pp. 82, 77, 81.

Basic number 10.

No species of this small genus. which differs from all other genera
in the tribe Calenduleae by having sterile ray florets, has been eyto-
logically investigated earlier. However. 1 have suceeded in oblaining
living material of all three species,

Professor Rycrofl of the National Botanie Garden ol South Africa,
Kirstenbosch. kindly sent me in 1957 viable seed ol the lype species of
the genus, Castalis tragus (Ait.) T. Norl. (syn.: Castalis Ventenali Cass.).
From these I raised several specimens which developed as sparingly
branched shrubs with a lignified stem. At flowering stage this stem was
aboul 1.2 m high and, without support. it seemed to stay upright only
with difficulty. My specimens of this plant are becoming so slrongly
Lignified that it must rather be designated a shrub or undershrub than
a perennial herb. as | wrote in my monograph. The tlowering heads are
large, up to 9 e¢m diam. when fully expanded. orange-coloured and
very showy. Castalis tragus. which has its distribution centre in the
Namaqua region. is somewhal xerophylic and has glaucous, somewhal
succulent leaves. A somatic number of 20 was found (Fig. 2 a. b).

Castalis spectabilis 1Schltr) T. Norl. has been raised from seed which
[ obtained in 1955 from the Botanical Reserve al Brummeria. Pretoria
(coll. O. A, Leistner|. This perennial herb. with stems rising from a
strongly lignified subferranean caundex and beauliful mauve flower
heads, up to 7 em in diam.. has so far only been found in the Transvaal,
where it grows mainly in the central and south-eastern part. As the
species is very difficult to cullivate in greenhouses. no flower buds
could be obtained for embryological investigation. However. the seed
germinaled quite well and [ oblained good material of root tips for ¢yvio-
logical invesligalion. The chromosome number proved to be 2n =20
(Iig. 3), just as in the former species.
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Castalis nudiceadis (1..) T. Norl. differs considerably from the two
other species of the genus and il shows a clear alfinily lo the Dimor-
photheca montana complex. No doubt €. nudicaulis has differentiated
during a relatively late period from the genus Dimorphotheca by reduc-
Lion ol the pistils of the ray [lorets. which have become sterile,

In 1954 I received from Professor Jordaan viable seed of Castalis
nudicaulis s. str. (svi.: var, latifolic Harv.) from Jan Marais Park in
Stellenbosch (STE 681). The plants raised from this seed thrive well in
lhe greenhouses. The chromosome number was counled as 2n=20
(Fig. 4).

Osteospermum L.

I, pp. 33. 98. — T. Norlindh: IFurther contributions to the genus Osteospermuin.

in Svensk Bot. Tidskr. Bd 48 (19541, pp. 148 154. — T. Norlindh: Additions

to the Monograph on Osteospermum, in Bol. Notiser. Vol. 113 (1960), pp.
385—399.

Basic numbers 8. 9. 10. 1217?).

The eytology of the genus Osteospermum has hilherto been almost
unknown. Only two reliably determined species, apportioned to two of
the sixteen sections ol the genus, viz. Blarium (Cass.) T. Norl. and
Tripteris (Trifenestrala ‘. Norl.], have earlier been subject to eytological
invesligations.

During the lasl decade 1 have received for my investigations viable
seed and cullings of many taxa belonging to Lhis large genus which,
however. must still be regarded from the evtological point of view as
insulficiently known. As il has proved difficull to seltle with certainty
the chromosome numbers in certain Osfeospermum species, viz. such
having long and numerous chromosomes. I have for the present post-
poned their publication. When after using the method ol cooling the
plants, new slides have been made, it will probably be possible to count
their chromosome number exactly.,

Subgenus Osteospermum | Fuosteospermum I, Norl
L pp. 99 100. 116—118.

For my eytological investigations of this large subgenus. comprising
12 sections with 43 species in all, I have unfortunately only succeeded
in obtaining 7 species, distributed on three sections. Not less than four
of these species belong Lo the section Blaxium which holds such an
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isolaled position in the genus that it may rather be questioned. whether
it ought 1o be raised to the rank of a subgenus and thus be placed on a
par with the subgenera Osteospermum and Tripteris. However, before
probably changing the rank of Blaxium | will wail for the result of my
embryological investigalions ol one more species in this laxon.

Sect. 8. Xenismia DC.) 'T. Norl I, p. 180.

O. muricatum E. Mey. ex DC., a bicentric species with the most exten-
sive distribulion (I, Map. p. 411) of all taxa in the genus belongs to this
section. Belween its two centra there is a gap in distribution of almost
4000 km. From the species population in ils northern area. Brifish
Somaliland and Yemen, I have. unfortunately. nol vel received any
living material. However, I have during many years been able lo cul-
tivate a couple of O. muricatum collections [rom its large southern
distribution area, viz. from an unspecified locality in the Transvaal
and from Besner Kobila, Malopos. in Soulhern Rhodesia (Miller,
n. 1737}, On counling the chromosomes there has proved to be a num-
ber of 2n=18 (Fig. 5] in the biotypes from these two localilies.

Sect. 11. Osteospermum Spinosa T. Norl.) — 1, p. 218.

As the lype species of the genus Osleospermum, O. spinosum L. is
included in this seclion it must. according to the present rules. have the
name Osleospermum and the former section name Spinosa has to be
reduced to a synonym. In his deseription of the genus. Linnaeus, Gen.
plant. (1754). p. 395, indicated with an aslerisk thal he had investigated
living specimens of Osteospermum. No doubt he had in view the spe-
cimens growing in Clifford’s Garden which he [lirst deseribed in Hortus
Cliffortianus (1737) under the phrase “Osteospermum spinis ramosis™.
According to a specimen in Clifford’s Herbarium in the British Museum
the plant studied by Linnaeus was identical with Osteospermum spi-
nosum var. runcinatum Berg.

In 1955 1 received viable seed from Professor Jordaan ol Stellen-
bosch, of a planl similar lto that which in former times was cultivated
in Clifford’s Garden, in the Medical Garden of Amslerdam. and in
Leiden, viz, Osteospermum spinosum var, runcinafum Berg. This plant
(STE 686), which originates from Jan Marais Park in Stellenbosch, has
proved Lo have a chromosome number of 2n=16 (I'ig. 6].
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The type specimen of Osteospermum spinosum in Linnaeus” own
herbarium corresponds to the Ivpe of Bergius™ O. spinosum var. infegri-
folium. This taxon has not vet been investigated cylologically.

Osteospermum spinescens Thunb. was. under the name of O, pachyp-
teris DC.. included by De Candolle in the same section as O, spinosum
L. and in my monograph I kept this arrangement, though with some
hesilation. They are both highly xeromorphous and spiny but differ
from each other as to the leaves and achenes: O. spinescens, inter «alia,
in having glabrous, often glaucous leaves, and always homomorphous
achenes with broad wings. In 1961 1 received for cylological investiga-
tion viable seed of O. spinescens from Miss Esterhuysen which was col-
lected by her (n. 29078) in the Karroid plains near Richmond. The
chromosome number was counted 2n=36 (Fig. 7). Thus, these lwo taxa
have different basic numbers. viz. O. spinosum var. runcinatum 8 and
0. spinescens 9.

In future investigations il will probably be seen that O. leptolobum
(Harv,) T. Norl.. which morphologically is closely allied to O. spines-
cens, has the same basic number as this species. In that case it should
be well molivated to estublish a subsection for Lhe laller Iwo species.

Sect. 12, Blaxinm (Cass.) T. Norl.
I, pp. 237—239. — I1. Cassini in Dict. Se. Nat. XXX (1824}, p. 328 (pro gen.i.

Blarium, established by Cassini as a genus of its own. comprises a group
of species which in certain respects forms a transition belween Osteo-
spermum and Dimorphotheca. 1n those species of Blarium investigated
so far. an embryo-sac is formed in each disc floret bul as far as T am
able to find outl. the embryo-sacs come to a standslill in their develop-
ment before they attain maturily for fertilization. Thus they are subject
to reduction and are $-sterile, contrary to the dise florets in the true
Dimorphotheca species. In Lhe other sections of Osteospermum, the
embryology of which has been investigated. no embryo-sacs are formed
in the dise florets.

As mentioned above (p. 195). Osteospermum Ecklonis (DC.] T. Norl.
was sludied by Harrison in 1934 (under the name of Dimorphotheca
Ecklonis). and he found in il the chromosome number 2n=20. This is
in agreemenl wilh the counts on the material which I received from
the Bolanical Gardens of Copenhagen (Fig. 10 a, b).
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No doubt the specimens Pienaar has investigated under the name of
“Dimorphotheca Barberiae” belong to the seclion Blaxium. However,
il is probably not the rare species Osleospermum Barberiae (Harv.|
T. Norl. with the lobes of the outer disc florets bearded on the oulside
(L, p. 258, Map p. 415}, bul a garden plant called “Dimorphotheca Bar-
berice”™ which he has investigated. I have received living material of the
lalse “Barberice” from Caplain Hilchcock of Brighton, and he wrole
to me that this plant originates Irom Miss Stanford’s garden at Stellen-
bosch: she has made many crossings and other experiments with plants
cultivated in her garden. In this material it proved to be difficult to
counl the many long chromosomes exactly and no more than a good
estimale of the number could be made. I obtained about the same num-
ber as Pienaar found (2n=38—40). The false “Barberiae” has no
bearded lobes on the disc [lorets and is similar to Osteospermum jucun-
dum (L. P. Phill.) T, Norl.

In 1960 1 received viable seed of O. jucundum from its natural habital
in the Woodbush area of the north-eastern Transvaal. collected by Miss
Sheila Thompson. and it has proved to have a chromosome number of
2n=20 (Iig. 9. The garden plantl mentioned above may be a lelra-
ploid lorm ol O. jucundum but it also shows lraces of Dimorphotheca
montana T, Norl. lhe wild forms of which have a high chromosome
number j(about 2n=40}. I have not yet linished my cytological inves-
tigations on these plants bul hope soon lo be able to solve the problem
of the horticultural “Dimorphotheca Barberiae™.

Not until in 1961 did 1 succeed in obtaining living material ol the
type ol the old genus Blaxinm, viz. the littoral species Osteospermum
fruticosum (L.) T. Norl. (syn.: Blaviam decumbens Cass.). Miss Ester-
huysen ol Cape Town kindly sent me by air cutlings of this species from
its natural habilal al Rheboksdam near Cape Point. which had been
collected by Mr H. (.. Taylor (n. 2596). As this plant mostly occurs on
sand dunes it was grown in Lund on sandy soil in a greenhouse with
arliticial light. It developed characteristically with entire or almosl
entire, suceulent leaves, long trailing stems., lignified in their basal parl.
and rays white with violet reverses. When investigating the dise [lorets
I noted that styles were shallowly cleft. lobes not divergent after having
grown up through the anther tube, and stigmatic swellings absent. thus
sterile as in all other specimens [ have seen of the pure species,

Already Cassini (1824] observed that the disc florets of this species
were differenl from his Meteorina 1 Dimorphotheca) species by not
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Fig. 5. Osteospermum muricatum . Mey, ex DC.,

2n=18 — Fig. 6. Osteospermuum spinosum var. runcinatum Berg., 2n o 16, — Fig. 7.
Osteospermum spinescens Thunb., 2n=36. — Fig. 8 a. b. Osteospermum fruticosum
(I..) T. Norl.. 20n=20 Fig. 9. Osteospermum jucundum (E. P. Phill,) T. Norl.
2n=20. — Fig. 10a, b. Osteospermum Ecklonis I'. Norl., 2n=20. Fig. 11.
Osteospermum oppositifolinm (Ait I, Norl, 2n=18. Fig. 12, Osteospermum
claondestinum (Less T. Norl.,, 2n 16, Fig. 13. Gibbaria ilicifolia (1.} T. Norl.
2n 20, — Fig. W Chrgsanthemoides monilifera (Lo T Norl, s, str., 2n=20.
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being Z-fertile. and therefore he eslablished il as an independent genus,
Blaxium.

The chromosome number of Osteospermum fruticosum has proved
to be 2n=20 (Fig. 8 a, b). All species of the laxon Blarinm hitherto
investigated have this number.

Subgenus Tripteris (Less.) T. Norl.
I, pp. 100, 269—272.

I have received viable seed of all three sections of this subgenus, but in
this paper I have not published the chromosome numbers of all species
investigaled, because in some cases | am nol quite sure of the actual
number and will make new slides according to another method before
publishing them.

Only one of the species of this subgenus. Osteospermum Vaillantii
{Deene) T, Norl. has earlier been investigated cylologically. viz. by
Negodi (1938). He published its haploid chromosome number as 12
calling the species Tripteris Vaillantii. However, the plant T have had in
culture during more than 20 vears does nol have 2n—24 but a higher
number,

Sect. 13. Tripteris (Trifenestrala T. Norl.; — [, pp. 269, 270.

According to the present rules this section musl be called Tripteris
instead of Trifenestrata, because il includes the type of the old taxon
Tripteris. viz. T. arborescens (Jacq.) Less.= Osleospermum dentafum
Burm. f.

It is the largest section in the genus Osleospermum, comprising not
less than 18 species. Two of these have been described by me (Nor-
lindh 1954) after the publication of my monograph on the genus. From
the morphological point of view it has proved difficult lo subdivide this
section into taxa of higher rank than species, However, in the future,
when the chromosome numbers ol all or mosl species in the section are
known, lhese numbers will perhaps form useful characters which
should facilitate a division of it into natural groups, classified as sub-
seetions,

Two closely allied species in this section. viz. Osteospermum oppositi-
Jolium (Ait.) T. Norl. [syn.: O. glabratum (Thunb.) Less.] and O. sinua-
tum (DC.} T. Norl., which are both xerophilous shrubs with all leaves
opposite and with homomorphous 3-winged achenes, have been cul-
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livaled by me. The former I received as seed from Professor Jordaan
of Stellenbosch. It was collected in 1954 by Mr Crafford (STE 683}
near Springbok in Little Namaqualand. The latter was collected and
senl as seed to me in 1961 by Miss Esterhuysen (n. 29077) from Beau-
fort West Division in the Great Karroo. These very characleristic spe-
cies prove lo have the same chromosome number 2n=18 (Fig. 1L
0. oppositifolium).

As mentioned above O. Vaillantii has been invesligated cylologically
by Negodi, but the chromosome number he counted. n=12, is much
lower than that in the plant cultivated by me. However, before publishing
the number of chromosomes in my plant I intend to renew the investiga-
tion using the method of cooling the material when making lixations
ol il

In 1954 I received viable seed of Osteospermum monocephalum (0.
et H.) T. Norl. from Dr Wild of Salisbury in Southern Rhodesia and
several specimens were raised but most of them died during the long.
dark winter. However. after some experiments with different soils and
artilicial light in the greenhouses 1 have succeeded in keeping the
remainder alive and this geophyte has developed a sublerranean.
strongly lignified caudex. O. monocephalum, which is widely dislributed
in the montane regions of tropical Alrica (1, 417, Map). is owing to
the big subterranean caudex very resislant against veld fires. Just as
in the former ecase it has proved ditficult to count the exact chromo-
some number. Hitherto, the somalie number is found to be about 36.
The method of cooling the plant has also to be applied in this case in
order lo get contractions of the long chromosomes before the fixation.

Sect. 14. Unifenestrata T.Norl. — [, pp. 269, 328

This section, characterized by the homomorphous, 3-winged achenes
having one fenestra only, comprises only two annual species which are
very closely allied to each other.

I received the tvpe species of Lhe section, Osteospermum clandestinum
(Less.) T. Norl. in 1954 as seed from Professor Jordaan of Stellen-
bosch, where it grows in the University grounds. O. clandestinum is
native to the south-western Cape. Moreover il occurs as a weed on
cultivated land and has been introduced also outside South Africa. viz.
in Australia. It has a chromosome number of 2n=16, thus the same
as the Lype of the genus Osteospermum, but in the morphology (Fig. 12)
il differs considerably from that of the type (Fig. 6). In O. clandestinum
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the chromosomes are namely much narrower and provided with con-
strictions and one pair of them is moniliform (Fig. 12},

The other species, the long-raved Osteospermum hyoseroides (DC.)
T. Norl.. mainly ocecurs in the Namaqua Region. | received viable seed
of it from the National Botanie Garden of Kirslenbosch already in the
1930°s. Tt also has the chromosome number 2n—16. The morphology
of the chromosomes will be diseussed in a tollowing paper.

Gibbaria Cass.
L pp. 32, 328 366, 1L pp. 495, 497, 505. — T. Norlindh, Bot. Notiser 1962,
vol. 115, pp. 441, 443, 445.

Basic number 10.

The South African genus Gibbaria which as to the shape of the
achenes represents a line of evolution almosl convergent with that
shown by the Mediterranean genus Cealendnla, comprises only two
species.

I have not yet succeeded in obtaining living material of the type of
the genus for evlological and embryological investigations. However, in
1956 Dr G. J. Lewis sent me viable sced of the olher species. Gibbaria
ilicifolicc (1..) T. Norl.,, which was collecled in Cape Peninsula on
slopes of the Table Mountain in the Orange Kloof at an allilude of
about 500—600 m. The shrubs raised from the seed lhrive well in the
greenhouses of Lund and. in spite ol the relalively moisl air, they
develop hard and stitf Hex-like leaves, thus behaving even under such
conditions like lypical sclerophytes. The plant is much branched and
has grown about /2 m high. The chromosome number has proved to be
2n=20 (Fig. 13).

Chrysanthemoides Tourn. ex Medik.
I, pp. 33, 367—403. — 11, pp. 479. 492—493. 497, 505,

Basic number 10.

This genus is very remarkable inasmuch as it produces drupes which
are edible and similar to blackberries (I, p. 376. Fig. 41). Otherwise. in
the family Compositae drupaceous achenes only seem Lo occur in two
South American genera belonging to the Iribe Helianthoideae, viz. Cli-
badium L. and Waulffia Neck.

Chrysanthemoides has a very wide distribution area (11. pp. 479. 493,
Maps|. Apart from four large intervals in the lowlands of tropical East
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Africa it exlends from the Cape to the neighbourhood ol Kilimanjaro.
The genus comprises lwo species only. but one of them, €. monilifera
(L.} T. Norl. is extremely polymorphous and has been divided by me
into six groups ol geographical races, classitied as subspecies.

The south-western Cape race, C, monilifera s. str., characlerized, inler
alic, by globose or subglobose pultamina, has been cullivated by me for
more than thirly years. During this time one specimen grew to a small
Iree. The chromosome number of this taxon was counted as 2n=20
Fig. 14).
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Summary

Apart from Calenduda itself the chromosome numbers of only a few taxa in the
tribe Calenduleae have been determined earlier. viz. the following:

Dimorphotheca pluvialis (Harrison 1934, Negodi 1938, Bilquez 1951) ...... 2n-—18
- sinnata |syn.: “D. aurantiaca” Horl. and D. pseudoaurantiaca) {(Harrison
1934, - Balguez T90LY . omivmiviniosvniss aan s e s ey smsoa] s s e 2n=18
Osteospermum (Dimorphotheca) Ecklonis (Harrison 1934, Norlindh 1963} .. 2n=20
— (Tripteris) Vaillantii (Negodi 1938 ............. PR e L e Un-=—21

I have been able to confirm the chromosome number of . Feklonis. How-
ever, the number given by Negodi for O. Vaillantii is somewhat doubtful. It
does not agree with my count and therefore T intend lo repeal the eytological
investigation of this species before publishing the number. It is uncertain
which plant is meant by the horticullural “Bimorphotheca Barberiae” the
number of which Pienaar determined as 2n=38  40. It may be a tetraploid



208 TYCHO NORLINDH

form of Osteospermum jucundum or a garden hybrid with 0. jucundum as
one component.

In this paper chromosome numbers in three genera (Castalis, Gibbaria and
Chrysanthemoides) and in the following 15 species are determined for the
first time:

Dimorphotheca montana var. Osteospermum jucundum . ... .. 2n=20
HOTERITRIN = Vi s St et b 2n-=20 — oppositifolium . ............ n=18§
Castalis tragus ..., oovivivvssns 2n=20 £10:7705701 5 2 IR ol e el In=18
—- gpectabilis, conaesinniisie 2n=20 — clandestinum .............. 2n ~16
— nudicanliz 'S, st viiioiee. 2N=00  — Rhposeroides ..icoieninniaan n=16
Osteospermum muricatum .. ... 2n=18  Gibbaria ilicifolia ............ or 2n=20
— wpinosam var, runcinatum .. 2n=16  Chrysanthemoides monilifera
— SPINESCENnS « vuuniiiayan. .. 2n=36 BRI Gl s AR =20
— FRUMICOBUTR v voinmies v 2n—20

Further, I have indicaled approximately the chromosome number of a few
species, viz. those with a high number and long chromosomes, for instance
Osteospermum monocephalum, 2n about 36. It has not vet been possible to
make an exact count of their chromosomes bul next time slides are made
another technique will be tried.

The basic numbers of Dimorphotheca have proved to be 9 and 10, and that
ol the type of this genus, D. pluvialis, is 9.

In the large genus Osteospermum the basic numbers certainly known are 8,
9 and 10. All three occur in the subgenus Osteospermum but only the two
first-mentioned in the subgenus 7'ripteris. The type of Osteospermum, 0. spi-
nosum, has the basie number 8. This number also occurs in both species of
sect. Unifenestrata of subgenus Tripteris, viz. O. clandestinum and 0. hyo-
seroides, which from the morphological point of view are very different from
0. spinosum. The section Blerinm which holds an isolated position in the
subgenus Osteospermum has the basic number 10 which seems to be the moslt
common number in the tribe. In sect. Xenismia (0. muricatum) and in secl.
Tripteris (0. oppositifolium and O. sinuatum), which belong to different
subgenera and are very different from each other, the basic number is the
same (9). As mentioned above the basic number 12 given for O. Vaillantii does
nol agree wilth later counts and a new investigation has to be made.

The hasic numbers of Calendnle ave 7, 8 and 9 (Darlington and Wylie 1955).
It is surprising thal two very closely allied taxa, (. aegypticca (2n=11) and
C. arvensis (2n=36}, investigated by Negodi, should have different basic num-
bers, the former 7, the latter 9. They are so similar (o cach other that C. aegyp-
ticce has often been classified as an infraspecific unit of €. arvensis. In the nexi
paper of this series I intend to take up the problems of Calendula.

In many cases the chromosome number in closely allied species in the
Calenduleae is the same, for inslance in the species pairs Dimorphotheca
pluvialis—sinuata, Osteospermum oppositifolinm—sinuatum, and Osteosper-
mum clandestinum—hyoseroides.

One might expect that the genera Castalis, Chrysanthemoides and Gibbaria,
which differ a good deal from each other in their morphology. would also
differ in their chromosome number, but thal is not the case. The number has
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proved to be 2n=20 in all hitherto investigaled taxa of the above mentioned
genera. Moreover this number has also been found in about hall he species
of the tribe (except Calendula).

The invesligations up to now show that the chromosome numbers are of
secondary importance when elassifving genera, seetions, and species in the tribe
Calenduleae.
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Pyrola rotundifolia L. ssp. maritima (Ken.) Warb.
i Sverige

Av Oriaxy NILSSON

(Meddelande [ran Lunds Botaniska Museum. Nr 174)

I Norge. Sverige och Danmark har Pyrola rotundifolia L. sens. lat. en
tiimligen vid men nagol ojimn ulbredning med luckor i de utpriglade
slittomradena, i dvre Norrlands skogsomride och i vistra Norge.
Tyngdpunkten {or artens utbredning inom detta omrade ligger i Sverige
i Oslra Svealand, diir arten ar allmén (Hultén 19501, 1 stort ir P. rofun-
difolia cirkumpolir med de lalrikasle {orekomsterna i de mera konti-
nentala delarna av Ryssland och Asien. Dess europeiska sydgrins gar
genom Bulgarien, Jugoslavien, mellersta Italien och cenlrala Spanien.
I de perifera delarna av della utbredningsomride édr arten uppsplittrad
pi ett flertal taxa. som tillmiitts varierande systematisk rang. I Skandi-
navien férekommer utefter hela [jillkedjan ssp. grandiflora (Rad.)
Fern., dven uppfaltad som art: P. grandiflora Radius (. nervegica
Knaben), med tva underarter (Live 1961). Den vixer pa torra fjill-
hedar och i bjorkskogens Ovre randpartier och dr Iroligen nagot kalk-
kriivande, Den gar i Nordnorge ned pa ganska laga nivaer, medan den i
dvrigl tyeks inskriinkt till hogfjillsomraden.

Ssp. rotundifolia undviker i Visleuropa de ulpriiglal oceaniska om-
radena, [ Norge saknas den salunda helt pa Vestlandet och i Danmark
ir den myckel ovanlig i viistra Jylland. Pa darna fir den spridd men
ingenstiides allmiin, I Sverige ir ssp. rotundifolia timligen siilllsynt i de
sydviisira delarna. Det kan exempelvis niimnas, all den i norra Halland
dar myckel sillsynt och saknas helt inom stora omraden, [ramforalli i
kustbygden. Samma tendens. att undvika de kustnéira omradena, kan
inktlagas i England och Frankrike.

I de viisteuropeiska kustomradena ersiilts ssp. rotundifolia av en mor-
fologiskt och ekologiskt avvikande form. som urskilts som ssp. mari-
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Fig. 1. Blommor och foderflikar hos ssp. rotundifolia A\ och ssp. maritima B. —

Flowers and calyx-lobes ol ssp. rofundifolin A\ and ssp. maritima B.

tima. Den blev beskriven som P. maritima av Kenyon 1846 fran viistra
England. I Flora of The British Isles 1952 dr den upptlagen som ssp.
maritima (Ken.] E. IY. Warburg. Vidare har den beskrivits som var.
arenaria av Koch 1837 fran de oOslfrisiska darna. 1 Flora og IFauna
1961 gor A. Hansen och A. Pedersen nvkombinalionen ssp. arenaria,
men da den dldsta kombinationen i denna rang dr ssp. marilima, ir
detta namn det giltiga.

Morfologiskt ér ssp. rotundifolic och ssp. maritima timligen distinkta
i elt flertal karaktirer och Litta att sirskiljac:

ssp. rolundifolia

15—35 em. Blad med kort nedlipande. = oval skiva. Stingel med 36 fjillika
hogblad, de ovre lanscitlika. lillspetsade. Blomskaft 4—8 mm, blommor 10 13 mm,
foderflikar 3—6 mm. utdragel frinngulira. c:a 3 ggr =a langa som breda. Stift 7--8
mm, kraftigt bojt, = ritt,

ssp. maritima (Ken.) Warb. 1952

620 em. Blad tatare stillda, med figa nedlopande, vid basen ofta inskuren,
niistan cirkelrund, nagol Ljockare skiva. Stangel med 2—4 hégblad. de ovre aviangt

ovala, kort spetsade. Blomskaft 4—5 mm. blommor 12- 15 mm. fa. foderflikar 2 4
mm. ovalt tunglika—spatelformade, trubbiga e¢l. myecket kortspetsade, cia 2 ggr sa
langa som breda. Stift 5—6 mm. svagl hajl—rakt, vitt—Iljust rosa.

IFran Danmark dir ssp. maritimo kind utefter jyllindska vistkusten
pi ett flertal lokaler fran Skagen i norr ned mot lyska grinsen. I Jyl-
land finns dven nagra la inlandslokaler, Den ér dessutom funnen pa
nordligaste Fyn och norra Sjilland. Ssp. maritima ir i Norge endast
antriffad pa en lokal pi Jiren (A. Hansen och A. Pedersen 1961].

Under inventeringsarbete i norra Halland fann férf. 1958 ssp. mari-
tima i Olmevalla sn.. nira Bratevikens badplats pa Histholmen. Den
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sixer pa en lag strandvall en haly meter 6ver havsytan. ¢:a 10 m fran
strandlinjen. Endast ett tiotal individ har observerals. Det skall an-
miirkas. att den brukar blomma myckel sparsamt och sporadiskt. 1958
patriffades tre blommande plantor. 1959—~61 inga och 1962 en enda.
Den uteblivna eller sparsamma blomningen en [61jd av ar kan linkas
tyda pa, alt ssp. maritima hiir dr vid eller niira sin nordgrans och sak-
nar de ideala forutsittningarna for blomning och vidare spridning.

Sommaren 1962 insamlades av N. Englesson en P. rolundifolia - form
vid ett mindre kiirr néiira Stangbymosse N om Lund. Vid kontrollbestim-
ning visade sig dven denna overensstiimma med ssp. maritima, Denna
lokal iir i motsals till den hallindska rik. och déver en c: 10 m? stor
vta blommade ett 100-tal exemplar (muntlig uppgift). Den avviker
ocksa i det avseendet. att den ligger nagot mer &n en mil [ran kusten,

Dessa bada fynd gav mig anledning att formoda, att ssp. maritima
blivit insamlad lidigare. Men en genomgang av P, rolundifolia - male-
rialet fran herbarierna i Lund och Golteborg gav negalivt resultat. Det
verkar dock sannolikt, att ssp. maritima, med hinsyn till de talrika fyn-
den i Danmark, bér kunna anlriffas pa yiterligare nagra platser i de
sydliga vistkustlandskapen,

Utanfor Sydskandinavien ar ssp. maritimea kiind fran tyska nordsjo-
kusten, Nederlinderna. Belgien och nordviistra Frankrike saml fran
nagra enstaka lokaler i vastra England (Clapham et al. 1952}, Var.
arenaria (=ssp. marilima ?) ar ocksa uppgiven fran éstra Quebec och
Nova Scotia (Hultén 1958).

(Genom en i vissa drag skild ekologi avviker ssp. maritima {ran nomi-
nalunderarlen. Medan ssp. rofundifolia huvudsakligen viixer pa fuktiga
stillen 1 skogar, pa dngsmarker, i kanten av kiirr och pa sjostrinder.
viixer ssp. maritimea pa torrare platser, »hvor man udmeerket godt uden
frygt for indtreengende veede kan seelle sig ned og nyde skonheden»
{A. Hansen och A. Pedersen 1961). I Danmark anges den [érekomma i
ligre parlier mellan sanddyner och klitter och i arlrika éngar pa san-
digt underlag. aldrig pa torv sasom ssp. rotundifolia. Vanligast ingr
den i en Salix arenaria- Hoelcus lanatus - associalion med arler som
Potentilla erecta, Vicia cracca, Genlianella campestris och Empelrum
nigriom som allmint ledsagande elemenl. Fran platser i nérhelen har
angivils arler som Epipactis palustris och Salic hastata. Fran lokaler i
mer omedelbar anslutning till stranden upptas Juneus balticus, Poa
irrigata, Parnassia palustris och Centaurinm vulgare som [6ljeviixter
(se dv., Warming 1907. p. 339). Fran England uppges ssp. maritima
upptrida pa liknande lokaler.
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Fig. 2. Ulhredningen av Pyrola rotundifolia ssp. marifuna 1 Sydskandinavien, — The
distribution of P. rotundifolia ssp. merdima in soulhern Seandinavia.

I Halland viixer ssp. marifima sa nira stranden, alt etl flertal havs-
strandviixter ingar i den mosaikartade vegetationen. Underlaget utgors
av en blandning av sand. grus och sten. Man kan séiga att lokalen ér
torr, men grundvaltnets dvre griins ligger normalt ganska niira mark-
vian. Av foljeviixterna skall ndmnas Salix arenaria, Juniperus, Calluna,
Empetrum nigrum, Festuea ovina, F. arenaria, Anthoranthum odora-
tem, Carex pilulifera, Polentilla erecta, Silene vulgaris ssp. maritima,
Fragarie vesen, Lolus corniculatus saml enstaka exemplar av Glechoma
hederacea, Fragaria viridis, Carlina vulgaris, Cochlearia danica, Cen-
taurium vulgare, Armeria maritima, Plantago maritima, Cerastium
semidecandrum och Viola tricolor. Det skall papekas. alt lokalen vid
extrema lillfdllen under var- och hoststormarna delvis éverspolas med
saltvallen. Tangrester och dylikt har blivit funna déir upprepade ganger.
Jimford med ssp. rotundifolic har det visat sig. alt ssp. maritima i Hal-
land blommar en till tva veckor senare. Jamforelsen ir gjord mellan
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denna slrandlokal och en lokal 16r ssp. rotundifolia i Gillinge sn. c:a
en mil in i landel. En jamférelse. som niir del giller de flesta andra
vixler, brukar ge ullryek for ett rakt motsatl forhallande.

Belriffande den skanska lokalen, som [orf. ej besokl, kan endast
siigas. att ssp. maritima vixer fuktigare men fortfarande pa ett sandigt
underlag. Det har vidare meddelats, att Phragmites, Epipactis palustris,
Parnassia palustris, Agrostis stolonifera och Saliz hastata vixer pa plat-
sen. av vilka vissa, som nimnts, forekommer i samband med nagra av
de jvllindska lokalerna. Parentetiskt skall niimnas, aft ett flertal i vart
land pa havsstriinder normalt [drekommande vixter tidigare blivil
funna i Stangbymosse.

Slutligen skall del papekas. att del ér diskutabell, vilken systematisk
rang man skall ge vad som hér kallats ssp. maritima. Den avviker fran
ssp. rotundifolic i en rad distinkta morfologiska karaktiirer, genom sin
skilda ckologi och genom ett till storsta delen skill utbredningsomrade.
Nagra pavisbara mellanformer dr ¢j kiinda for forf. Det finns salunda
flera skil att behandla den som art. da med namnet P. maritima Kenyon
1846, men delta kan knappast slutgilligt avgéras utan viterligare un-
dersikningar.

Summary

Pyrola rotundifolia L. ssp. maritima (Ken.) Warb. 1952 found in SW Sweden.
In this paper I have given a brief report on the discovery of two loealities of
P. rotundifolia L. ssp. maritima (Ken.) Warh. 1952 from the southwestern
part of Sweden. This subsp. is not known from Sweden before.

t. Sweden, prov. Halland, Olmevalla, Briteviken on the IListholmen penin-
sula. 1958, leg, ). Nilsson.

2. Sweden. proy, Skine, 6 km N of Lund. near the Stangbymosse. 1962.
leg. N. Englesson.

The locality Olmevalla in Halland is situated only 10 m from the sea-
shore, and is under a strong influence from the sea. The localily in Skine
is almost free from such an influence and is situated more than 10 km from
the coast. In Halland there were only found a few individuals but in Skine
there were more than one hundred. Ssp. maritimea in Halland which T have
observed since 1958 is flowering one or two weeks later than ssp, rofundifolia
in the same part of the province.
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Kromosomtal och morfologi hos
skdansk Anthericum

Av SVEN-OLOV STRANDHEDE

(Meddelande fran Lunds Botaniska Museum. Nr 173)

Inom ramen f6ér arbetet med Skanes Flora har forfattaren av professor
H. Weimarck tilldelats uppgiften att studera kromosomtalsforhallan-
dena inom den skanska populationen av Anthericum.

Anthericum ramosum L. och . lilingo L. orekommer pa sandiga
griishedar flerstiides i Oslra och sydostra Skane. Dessutom fdrekommer
pa nagra lokaler, sasom i Degeberga, Vi och Skepparslov, en tredje typ,
som redan i slutet av 1800-lalet uppmérksammas av bl.a. Hjalmar Nils-
son och som av Johan Erikson {1903) beskrives sasom hybriden mellan
A, ramosum och liliago.

Vissa tvivel har ibland anlorls belriffande denna tredje typs hybrido-
gena ursprung. Som ett hinder for hybridens uppkomst har forildra-
arternas olika blomningstid anforts. For alt askadliggora delta [6rhil-
lande skall hiir relateras blomningstiderna ar 1960 [or det undersok-
ningsmaterial, som da odlades i Botaniska tridgarden i Lund.

Den 23 juni 1960:

A. ramosum har ej birjat blomma.

A, lifiago har Dlommat slut, med endast enstaka toppblommor dnnu blom:

mande.

» Hybridens befinner sig mitt i sin blomning.
Den 7 juli 1960:

A. ramosnm har just borjat blomma.

A, lilingo har helt avslutat sin blomning.

«Iybridens befinner sig i slutet av sin blomnin
Den 14 juli 1960:

A, ramosum blommar som biist,

A. liliago, fréma har borjal anlaga svart farg.

sHybridens befinner sig i slutet av sin blomning.

o
e
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Denna skillnad i blomningstid hos arlerna iar emellertid ej slorre in
att man i naturen ibland patriaflar savill A, ramosum som A. liliago
blommande samlidigl och i omedelbar niirhel av varandra. Nagol defini-
tivt hinder {or hybridbildning foreligger saledes ej i della hiinseende.

Kromosomtal

De tre typerna av Anthericum insamlades Iran skilda lokaler och kro-
mosomlalsbestimdes. Fixeringar av rolspelsar gjordes i Svalovs modi-
fikation av Navashin-Karpechenkos fixering efler cirka 18 timmars
forvaring i en temperatur av +2° (, Fiirgning skedde i kristallviolell
efter snittning i seriemikrotom; sniltjocklek: 16 p. Prepareringsmetoden
gav goda, littolkade plattor av rotmiloser.

Totalt gjordes cirka 175 siikra bestiimningar av 25 olika plantor.
Kromosomtalshestimningarna gav for

A. ramosum fran Degeberga och Ravlunda . ............ 2n=30 (fig. 1 A):
Aidlilingo frin: Degeberga och: ¥ . cmantiaais susisveyiaes 2n=60 (fig. 1 B):
Ao ramosum < liliago fran Degeberga. Vi och Skepparslov 2n=45 (fig. 10}
Do frin Degeberga (e KIOn) . ...ovses vims nyan sims sen 2n=44 (fig. 1D}

Resultalel dr nagot dverraskande jimlort med tidigare publicerade
kromosomtal. Stenar (1928) har i samband med embryologiska under-
sokningar pa material fran Botaniska tridgarden i Uppsala studerat
meiosmetafaser av A, ramosum. Resullalel angives som X =16,

Nagra ar senare gor aven Elvers (1932) ell embryologiskt arbete Over
Anthericum pa malerial [ran Bergianska triidgarden. vilket ursprung-
ligen insamlats i Skane. Tyvirr gor de tunna snitten (10 u) det ofla
nodviindiglt att kombinera flera pa varandra [6ljande snitt {6r atl fa en
fullstindig plalla av meiosmetafasen. I meiosmetafas T angiver Elvers
for A. ramosum n=16, for A, Lltiago n= 32 saml {6r hybriden angives
med viss reservalion 16+ 16;.

For att om maojligt veriliera dessa iildre bestimningar lillskrevs Ber-
gianska tridgarden och levande malerial med ursprungsbeteckningen
»Skane, spont.» erholls. Aven detta malerial hade emellertid 2n—30
resp. 60 och 45.

Det foreligger alltid en viss risk [6r felbestimning. da ett kromosom-
tal bestimmes i forsta meiosmetafasen. [ sillan intrdaffar, att kromo-
somkonfiguralioner misstolkas i detta stadium eller att metafasen over-
gatt 1 en begynnande anafas med alloljande separation av homologa
kromosomer. Av de squash-preparal av meiossladier som gjorls i sam-
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Fig. 1. Mitosmetafaser av Anthericam. Az A reanosum. 2n =300 B: AL liliago, 2n—=060.

Co Dy ramosum < iliago, C: 2n—=45, [): 2n=44,

band med foreliggande undersdokning, har salunda inga siikra kromo-
somtal erhallits. Studiet av rotmiloser har déirfér visat sig limpligare.

Utanfér Skandinavien har kromosomtalsbestamningar gjorts i Ungern
pa spontant material av Polya (1950) och av Baksay (1956), som far
2n=32 resp. n=16 [6r .\, ramoswm. Samma kromosomtal aterfinnes i
Index Seminum fran Jardin botanique, Strashourg (Gagnieu et all. 1954
1955, 1956). Forfallaren har ej undersékl material fran Ungern resp.
Strasbourg men foreliggande kromosomtalsuppgifter gor en sadan un-
dersokning lockande ur saviil eytologisk som taxonomisk synpunkl,

Uldver dessa kromosomltal forekommer vilerligare ett par inlressanta
uppgifter. Salunda rapporterar Bowden (1945) for A, filingo 2n=230
samt Fernandes (1950) 2n=32. Dessa tal Overensstiimmer mer med
kromosomtalet for skansk A, ramosum (2n—30) dn skansk A. liliago
(2n=060}. Tyviirr uppvisar de biigge sistnimnda forfattarnas figurer
alltlor manga sonderskurna Lmnm:«mner. for att en mera ingaende
analys skall kunna goras med hjilp av dessa.

Triploid eller hybrid?

Kromosomtalet 2n =45 kan tolkas pa lva sitt. Antingen iir dessa plantor
triploida individ av A. ramosum eller ocksa hybrider mellan 1. ramosum
och liliago. Al en kollekl har 2n-=44 kan anses ligga inom ramen for
vad som ér att viinta i dylika situationer. Samtliga kollekter med 2n=
44 och 45 har slarkl stérd pollenutveckling. Procenten morfologiskl
gott pollen varierar frin cirka 10 % i vissa kollekter Lill cirka 50 0fo 1
andra. Nigon fruklsittning kommer ej till stand. Strax efter blom-
ningen lossnar fruktimne och blomrester i blomskaltets led. Denna
sterilitet ! bor teoretiskt utmiirka savil triploiden som hybriden. For att

1 El"t‘r-'-s_l'_lim‘ll angiver att han anviint hvbridpollen for lvckade aterkorsningar
mot saviil A. ramosum som A. liliago.
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fa svar pa fragestillningen maste dirfor jimforande morfologiska
undersokningar forelagas.

Morfologi

A. ramosum utmiirkes bl.a. av att blomstillningen ir grenig i molsats
till A. liliago. ¥or studerade kollekter av A. ramosum varierar medel-
talet for antalet sidogrenar i blomstillningen fran 1,7 till 3.8. Hos
A. liliago dr blomsliillningen oftast helt ogrenad eller uppvisar i vissa
kollekter en eller tva sidogrenar. Kollekter med intermedidirt kromo-
somlal har i medeltal 1,0--2.5 grenar per blomstiillning.

1 blomstillningar av A. ramoswm har hos ett flertal plantor iakt-
tagits, hur i veckel av grenar av forsta ordningen utbildas en andra
skottgeneration. Denna nya skottgeneration utbildas frimst i nedre
delen av blomstillningen, anlingen i form av flerblommiga grenar eller
enstaka blommor, och dir fiistad nagot lateralt innanfér lérsla skolt-
generationen.

De enskilda blommornas stédblad avtager kontinuerligt i storlek frin
basen av blomstillningen och uppal. Dock har en morfologisk artskill-
nad iakttagits pa stédblad fran motsvarande delar och héjd pa blom-
stillningar frin de olika enhelerna. 4. ramosum har stidblad av samma
form pa savil huvudaxel som biaxlar (fig. 2 A och BJ. Vidare saknar
stidbladen hyalin kant. A. liliage har pa huvudaxeln Iangspetsade stod-
blad, medan biaxlar har avrundade och kortspetsade (fig. 2 C och D},
Vidare ir stodbladen hyalina frin ytterkanten énda in mot sidoner-
verna.

Aven i detta avseende inlar kolleklerna med 2n=44 och 45 en inter-
medifir stillning savill betriffande form som hyalinitel (fig. 2 E -G).
Som visas i figur 2 G, har hos vissa plantor patriffats en antydan till
flikighet hos stodbladen.

Blomdelarnas storlek och utformning ger distinkta artskillnader mel-
lan A. ramosum och A. liliago. Kalken ér hos bigge arterna uppbyggd
ay tva tretaliga kransar. De enskilda kalkbladen inom varje krans ér
i det ndrmaste lika. Stora formskillnader foreligger dock mellan kran-
sarna, da inre kransens blad ér bredare fn ytire kransens nagot mera
pergamentartade kalkblad. Inre kalkbladens form framgar ay figur 2
H—J. A. ramosum har mer eller mindre omviinl dggrunda inre kalk-
blad (fig. 2 H), medan A. liliago har avlanga (fig. 2 1). Aven hir intager
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Fig. 2. A—G: Stadblad Gl blommor pa molsvarande hojd 1 blomstallnmgar av An-

thericum, A—B: A ramosuwm, A: frin huvadaxeln. B: [rin en biaxel, C—D: A Lifiago:

C: frian huvudaxeln. D: frin en biaxel; E—G: A ramosum ¥ filiago, T frin huvud-

axeln, P—G: frin biaxlar; U—-J: Inre kalkblad., I1: A. ramosum: 1: A. [lilingo:

Jo AL ramosum > liliage. K—N: Blommor 1 vilka slft och enslaka stidndare frilagts

genom att andra delar delvis bortpreparerats, Ko A ramosum; L: A ramosum strax
efter lomningen; M: A liliago, N: A ramosum ~ lilingo

plantorna med 2n=41 och 45 en inlermediar stillning (fig. 2 1), dock
med vid variation fran kollekt till kollekt.

Kalkbladens lingd. matt omedelbart efter det alt kalken slagil sam-
man efter blomningen. ar for A. ramosum 1 medeltal 12 mm samt [or
A lilingo 21 mm. Motsvarande langd for den intermediara gruppen ar
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17 mm. Inom denna grupp ir variationen mellan olika kollekler pa-
taglig och man kan finna plantor med cirka 14 mm langa kalkblad och
andra med en lingd av inda upp till 20 mm.

Stiftet hos A, ramosum (fig. 2 K) dér lingre iin kalkbladen och fran
birjan nistan rakt men slutligen starkl krokl i toppen. Sirskilt vil
synes detla strax efter blomningen (lig. 2 I.). Hos A. lilingo ar stiftet
kortare in kalkbladen och jamnl baghojl (fig. 2 M), liksom hos de
cylologiskl intermediira kollekterna (fig. 2 N}, Dock kan hos dessa
senare palriffas blommor med néstan rakt stift, Emellertid tycks detta
aldrig bli lingre fin kalkbladen.

Standarknapparna uppvisar klara storleksskillnader mellan A. ramo-
swm (fig, 2 K). som har relativt korta knappar jimfort med A, liliago
(fig. 3 €). De eytologiska intermediérerna ifig. 3 D) liknar éiven i denna
karaktiir mest A. liliago.

Nagra taxonomiskl anviindbara storleksskillnader mellan pollen fran
de tva arlerna forekommer ej. dven om en viss storleksskillnad till
A, liliagos lavor kan iakttagas. Pollenel hos de cylologiska interme-
diirerna ir som papekats ofta deformeral och toml. De fyllda pollen-
kornen varierar oerhort i storlek fran abnormt sma till den ungeférliga
storleken hos normall pollen.

Av denna kortlfattade morfologiska genomyiang framgir. att de eyto-
logiskt inlermediira planlorna ofta dven morfologiskt fr intermediiira
mellan de tvi arterna, Vidare kan konslateras, atl vissa karaklirer sa-
som stiftels form och lingd samt standarknapparnas storlek mest dver-
ensstiimmer med A, liliago. Detta senare forhallande vore sviarforklaral.
om plantorna med kromosomlalet 2n=44 eller 15 skulle representera
tripoid A. ramosum. Firhillandet styrker i stillet asikten. att inter-
medidirerna ir hvbrider mellan A. ramosum och A. liliago.

Pia grund av Anthericums formaga till vegetativ forokning med hjilp
av jordstammar. kan rameler av enstaka planlor si smaningom upp-
triida i storl anlal pa en lokal. Detta forklarar ocksa varfor man pé
hybridlokaler ofta i hig frekvens endast patriiffar hybriden eller ibland
tillsammans med endasl den ena av forildraarterna.

Summary
Chromosome numbers and morphology on Anthericum from Scania
1. Investigated material of Anthertcum from differenl loealities in Seania

(Southern Sweden) have the following chromosome numbers: A, ramosum L.
2n=30 (fig. 1 A) and A. liliago L. 2n="60 (fig. 1 B).
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2. The intermediate chromosome numbers 2n=45 and 44 (fig:s 1 C and 1 D)
have been found in many plants from a few localities in the same are:a.

3. A morphologic analysis (fig. 2) of the cytologically intermediate plants
has confirmed their hybrid origin (A, ramosum X liliago).
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New Records of Scandinavian Mosses

By A. C. CRUNDWELL and IEnsA NYHOLM

Department of Botany, University of Glasgow, and Bolaniska Museet, Lund

During the years 1958 62 we have collecled mosses in various parts
of Fennoscandia. This paper is a report on the most interesting of those
so far idenlified. We have excluded many records ol species of critical
groups, such as the Bryum erythrocarpum complex, al present the
subject of research, bul we have added several records from herbarium
sources. Records for which no collector’'s name is cited are our own.

Seligeria brevifolia (Lindb.) Lindb, N o rway, Finnmark: limestone rocks
on west side of Altalfjord, about 8 km north of Kafjord, 2.8.1958. New to
Finnmark,

Desmatodon randii (Kennedy) Lazar, (Entosthodon neoscoticus M. 8. Brown].
Sweden, Skane: Horsahallen, about 3 ki south of Simrishamn, 20.2.1961:
on the coast just south of Brantevik, Simris, 5.3 and 30.6.1961. 1n both localities
it was growing with Pottia heimii among grass on moist sandy soil by the sea.
New lo Skine, the only previous Scandinavian record being tfrom Bohuslin:
on fine sandy soil on side of dilch close to the sea on the island Svdkoster,
18.8.1927, €. Jensen and P. A. Larsson.

Desmatodon randii seems to be a rare plant thoughout its range. Outside
Scandinavia il is known in Europe from Pommerania, Estonia, Latvia and
Ukraine, and in North America from Nova Scotia, Maine. Towa, Utah and
IMinois. Most of these records are based on single localities. Some. including
the type locality, are maritime and very similar to the Swedish habitats: but
some are inland, including one from the shore of Lake Michigan (Flowers,
1930}, Thus the plant is not an obligate halophyte. We have been unable to
trace Flowers’ report of a discovery of the species in Finland.

Barbula valida (Limpr.) M6IL Sweden, Oland: on soil in alvar, Albrunna,
S. Méckleby, 20.7.1959, in very small quantity. New (o Oland.

T'ortella densa (Lor. & Mol) Crundw. & Nyh. Norway. Oslo: on lime-
stone, island of Malmoya, 26.5.1949, Per Stérmer (as T. tortuosa fo. curla
Alberts.). The second Norwegian locality, the only previously known one
being from Nordland (Crundwell & Nyholm, 1962).

Tortella rigens Alberts. Estonia, Insel Osel: alter Kalksteinbruch-Juni-
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penestrift W vom Lodekrug, W von Arensburg, 21.7 (= 3.8.)1902, Joh. Mikuto-
wicz, Bryotheca baltica, no. 415 a (as 1. tortuosa var. fragilifolia). Previously
known only from Sweden, from the areas veported by Albertson (1946): Oland.
Golland, Viistergétland and two isolated island loealities, one in Stdermanland
and one in Uppland. This new localily extends the range of the species by
only about 200 km. but it is the [irst from outside Sweden, and il shows that
T'. rigens is present on both sides of the Baliic.

Weissia wimmeriana (Sendin.) B., S. & G. Norway, Finnmark: on cal-
careous carthy bank al roadside, west side of Altatjord aboul 8 km north of
Kafjord. 2.8.1958. New to Finnmark.

Schistidium apocarpum (Iledw.) B. & S. var. homodictyon (Dix.) Crundw. &
Nyh., comb. nov. (Grimmia homodictyon Dix., Rev. Bryol, 28, 12, 1901;
(. apocarpa var, homodictyon (Dix.) Crundw., Trans. Bril. Bry. Soc., 2, 15,
1952). S weden, Oland: on flat rock surface in limestone pavement, Mackel-
mossen, Slendsa, 28.7.1959. New to Sweden, and not previously recorded from
outside the British Isles, where it is known from only a few localities in Seot-
land and one in Westmorland. It is characterised by having dark brown hoary
tufts, long spinulose hair-poinls to the leaves, the nerve not papillose at the
back and the cells of the lamina inerassate and almost uniform throughout
the leaf, sinuose to or nearly to lhe apex. In areolation. but not in other
characlers, it thus resembles S. strictum. It is found only on very highly eal-
careous rocks, nearly always on hard limestone. It is nol a very siriking
variety, but its ecology and very restricted distribution show that it is worth
mainlaining.

Schistidinm trichodon (Brid.) Poelt, Sweden, Jimtland: on limestone
rock in felled spruce forest near R, Ilirkan, Lit, 8.7.1958. Vistmanland: on
limestone rocks in mixed deciduous lorest, Bjorkskogsniis, Torrvarpen, 20.8.
1959, New to Vistmanland. Previously known from only five Swedish localities
{Poelt, 1953]. In both these localities S, boreale Poell, a more frequent species
in Scandinavia than S. trichodon, was growing with it and remaining quite
distinet from it. These two and S. stricfum (Turn.) Mart. have been treated
by one of us (Nyholm, 1956) as synonyvms of S. apocarpum var. gracile but
by the other (Crundwell, 1959) as three good species.

Sehistidium boreale Poelt. S weden, Smaland: Barkeryd, 1875. Scheutz.
Dalsland: on stone by Damtjirnshiicken, Regineberg. Bicke, 1.7.1917, S. & G.
Bergstrom: Tegen, Dalskog, 20,8.1929, S. Bergstrom. New lo Smaland and to
Dalsland. The Smaland locality is a southern extension of the range of this
species which, apart from a single record from Novava Zemlya, is known only
from Scandinavia.

Schistidium atrofuscom (Schimp.) Limpr. Sweden, Oland: Resmo alvar,
3.7.1867, I. E. Zetterstedl: on rock surfaces, limestone pavement, Mickehnos-
sen, Resmo, 28.7.1959: on rock surfaces, limestone pavement, and on stone
wall (c. fr.), alvar south-east of the church, Vickleby. 27.7.1959; limestone
rocks in alvar, Stora Alvarel, near Birbv, Morbylanga, 23.8.1962. Goltland: on
rock surfaces, limestone pavement, near Garde, Stenkyrka, 14.7.1960: lime-
stone rocks, Ostergarn, 19.7.1960; hiillmark, Hejdeby hiillar § om Marmor-
brottet, Hejdeby, 29.3.1962, Bengl Pettersson. New to Sweden,

Probably eommon and generally distributed throughout the limestone areas
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of (Mand and Gotland but hitherto overlooked because of its frequent sterility
and hecause of the bewildering variety of S, apocarpum forms that grow with
it. In all the localities il was presenl in quantily on flat fully exposed lime-
stone rocks, associated with 8. apocarpum forms, among which it is readily
recognisable in the ficld by its compacl, deep black tufls wilth obtuse or sub-
obtuse leaves, muticous or with the hyaline point only microscopically visible.

S. afrofuscum is somelimes treated as a variety or subspecies of S. apocar-
pum, sometimes as a species. On Oland and Gotland it grows with S. apocar-
pumt, sometimes in mixed tufts, but always without intermediates. The status
of S, atrofuscum is discussed by Warhurg (1957], with whom we agree in
preferring Lo treal il as o species.

The only previous Scandinavian records are from two localilies in Opland,
Norway, Outside Scandinavia it is known from one locality in Scotland. from
the Alps, the Tatra Mountains, the Balkans and Sierra Nevada (Spain) and
from New Mexico, Tennessee and Arizona. It has also been reported from
Palestine (Bilewsky and Nachmony, 1955} bul this is an error, for a part of
the gathering in question was sent by Miss Nachmony lo one of us (A. C. ()
and is not S. afrofuseum but merely a muticous form of S. apocarpum.

Fontinalis hypnoides Harlm. Finland, Lapponia Kemensis: on rock in
river near main road 43 km north-east of Rovaniemi, 8.8.1958. New to Finnish
Lappland.

Rhynchostegielln compacta (C. Miill.) Loeske [Amblystegium compactum
(C. Miill.) Aust.]. S weden, Skine: Kvassan, Kivik, 7.1946, Ivar Soderberg;
Alahaken, Tosterup, 1.6.1952, Elsa Nyvholm:; Tjuvelhamn, Hallands Viiders,
17.6.1954, Elsa Nyholm: Gisloshammar, O, Nobbelov, 3.8.1954, Elsa Nvholm;
Brantevik, Simris, in several places along the coast, 20,2, 5.3, and 30.6.1961.
New to Skine,

All these localities are on moist sandy soil close to the sea. In nearly all the
Scanish localities it grows mixed wilth a form of Amblystegium serpens which
closely resembles it in the [ield. Oulside Scandinavia il is chiefly a plant of
limestone rocks.
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Some Notes on Nothofagus from New Guinea
and New Caledonia

By 1. TTIELMQVIST

(Meddelande fran Lunds Botaniska Museum, Nr 176}

In Ihe years 1952—1953 no less than 16 new species ol Nothofagus
were described by van Steenis from New Guinea. from where the genus
was unknown before: the deseriptions were mainly based on material
collected by the Archbold expedilion to New Guinea in 1938—1939. One
more species was recognized by the same aulhor in 1955. Al about the
same time, in 1953, Baumann-Bodenheim pointed out that the genus
Trisyngyne ol New Caledonin, which previously had been referred with
hesilalion to Euphorbiaceae, in facl belonged to Fagaceae, and described
three new species collecled by himself and his companions in 1950—

1951 in addition the deseriptions of lhe two previously known species
were completed. These [ive species were in Lhe following year trans-
ferred by van Steenis lo Nothofagus, and to the same group as the
species known from New Guinea,

Thus in recent times no less than 22 Nothofagus species have been
recorded from New Guinea and New Caledonia, while previously 18
species in all were known [rom other terrilories South Ameriea,
Australia and New Zealand. The systematic position ol the new species
has been subject to different views. By van Steenis (1953) they are
referred to the section Calusparassus (Hombr. & Jacq.) Krass., and there
he lets them form the subsection Bipartitie. Baumann-Bodenheim (1953.
and in v. Steenis, 1954). however. is of the opinion that the New Cale-
donian species and some of the New Guinea species should be referred
o 2 genus of their own, for which the old name Trisyngyne is retained.
Miss Langdon, who investigated the morphology of 4 or 5 species from
New Guinea as early as 1947, before they had been described as species,
was of the opinion that whereas in a combination of morphological

15 Bolamska Notiser 1963
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characters they decidedly agree with Nolhofagus, in some respecls they
show so greal devialions from the typical pattern of the genus that they
should form a special section. Similar opinions — that the group should
be regarded as a subsection or section have been expressed by Dads-
well and Ingle (1954 and in Cookson and Pike, 1955) as well as by
Cookson and Pike (1935) and Bailey (in Dadswell and Ingle, 1951).

The purpose ol this study is not primarily to discuss the question
whether the new species should form a new genus or not. bul lo bring
them in relation to the groups previously known. In order to get an
idea of the affinities of the group a survey must be made of ils more
importanl morphological characlers. in comparison with those of other
relaled groups.

Leaf structure

According to van Steenis 11953, p. 302, note] the New Guinean Nolho-
fagus species ean be immediately dislinguished [rom other groups by
means of a combination of vegetative characters: pellate stipules. dis-
lichous leaves with sulcate midrib and glandular lower surface. and the
resinous colleters al the inner side of slipules and perular bracts. The
leaves are lurther distinguished by being coriaceous. as a rule enlire,
emarginate in the apex, and by having revolute margins and a convolute
bud position.

If these dislinguishing features are regarded separately. however.
transitions are often found from one group to another. making the limits
more diffuse. Coriaceous leaves are found nol only in the tropical species
bul also in the extratropical species of the section Calusparassus. Some
ol these, N. Solandri and cliffortioides, have also entire leaves: on the
other hand, the leaves ol two species from New Guinea, N. Perryi and
N. erenala, are crenale in Lthe upper part: the latter has also Thinly
coriaceous leaves, with a certain resemblance to Faguas. Peltate stipules,
glandular on the inside. are found not only in the tropical group. but
also for inslance in N. anfarctica ol the other group. Further in the
New Guinea group N. cornula has not lhe sulcate midrib olherwise
distinguishing the group. and a few species have nol revolute. but
flat leaf margins. Convolute leaf primordia are found in the exira-
tropical Calusparassus species, and nol only in Lhe lropical group.

The leaf-anatomical investigations made by Langdon (Le.) show a
very sharp difference between for instance Nothofagus Cunninghamii
and the New Guinean N. Brassi (p. 359, IFig. 18 191. the latter as well
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as two olher investigated species having a several-layered hypodermal
lissue wilh thickened cell walls; but another species from New Guinea
(11335). which in other respecls also is somewhal devialing. has
according to the author no thick-walled cells except in the prox-
imily of the nerves. as in for instance N. Solandri ol the other group
(p. 360).

Even if. as shown by these examples, there often is no sharp dif-
ference in special characters, it is nevertheless a matter of interest thatl
the tropical group on the whole has a special combination of vegetative
characters, distinguishing them from other species.

Wood anatomy

Of the wood analomy an excellenl study has been made by Dadswell
and Ingle (1954). It has given the interesting resull thal in Nothofagus
there are two strikingly different wood types. one of them represented
by the New Guinean species — more recently (in Cookson and Pike.
1955, p. 197) the New Caledonian species have also been referred to
il — , the olher by the extralropical species. The only species that to
some degree is inlermediale is N, Moorei from the warmer parts ol
the Australian distribution area; it approaches the tropical type a little.
Limportant differences belween Lhe two types are that growth rings are
presenl in lhe extratropical group. but absent in lhe other, that wood
parenchyma is very scarce in the former bul abundant in the lallter,
that the vessels are dense and small in the former, 50— 1001110} p in
average maximum diameter. and 420—880 p in av. length, bul sparse
and large in the latter, 125 190 u in average maximum diameter and
7200 950 p in av. length, and that tracheids are presenl in the former
but absenl {rom the latter. Some of these differences may. as pointed
out by Bailey (in Dadswell and Ingle, 1954, p. 142). be due to the
tropical-montane climatic conditions of the New Guinean and New
Caledonian districts; for instance, the absence of growth rings. Other
divergences musl however be genelically founded. even il they possibly
have arisen Lhrough selection in the course of time under tropical con-
ditions. In cerlain respects the tropical group. as a matter of facl, agrees
more with the genus Fagus than with the other Nolhofagus species, as
in the absence of tracheids and the length of lhe wood fibres, which in
Fagus and the tropical Nethofagus reaches 1.48 mm but in the exira-
lropical Nothofagus species averages 0.70—1.16 mm.
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Female inflorescence and cupule

A comparison of the female inflorescence and the cupule of Fagus and
the two Nothofagus groups shows the following distinguishing features.

I'agus: The cupule is generally 4-valvate and 2-flowered. without
a cenlral, primary flower but with two lateral flowers of firsl order,
cach of them surrounded by two cupular valves or lobes,

In cases ol increase of the flower number in the cupule, which are
nol rare in Fagus sylvatica, the number of cupular lobes also increases,
in a definite relation to the flowers: il there are n [lowers, there are
n+2 lobes. The same relation is found in cases of reduction of flower
number: if only one side flower is present. which occurs in rare cases.
there are only three cupule lobes. There is apparently no upper limit
for the number of flowers and lobes; at least 9 flowers and 11 lobes
may occur (Hjelmgvist. 1948, p. 85. 95). In its morphological nature
the cupule corresponds to a branch system with dicholomous ramifica-
tion: the flowers are terminal on the transformed branch generations
and al the place of each flower the shoot divides inlo two.

Nothofagus, extratropical species: The cupule is ge-
nerally 4-lobate with three flowers. one dimerous central flower and
two lrimerous lateral flowers of the lirst order, each surrounded by two
cupule lobes,

I the number of side flowers is reduced. the number of cupular lobes
also decreases. In N, Solandri and clif fortioides from New Zealand there
is often only one side flower. and then the cupular lobes are only three:
al the side where no side flower is present there is an undivided valve.
In N. pumilio from S. America, moreover, only one flower is found in
the dichasium (trimerous or with more than three carpels). and the
cupule is bivalvate, Thus. in the 1- to 3-flowered cupules the relation
side flowers/cupular lobes is the same as in Fagus, the lobes always
being 2 more than Lhe side flowers (21, 143, or 042),

When the number of side flowers is greater than 2, the conditions are
however somewhat differenl. In a South American species, N. Alessandri
Espinosa, the {lower number is 3—-7: as usual there is a flat, dimerous
primary flower and two triangular. trimerous side flowers of the first
order, bul in addilion there are often four side [lowers of the second
order, flattened and dimerous and placed opposile to the cupule valves.
which here also are 4 in number (Espinosa. 1928: v. Sleenis 1954,
p. 267, Fig. Le). Thus an upper limit is here present: the number of
cupule lobes is never greater than 4, and when the flower number sur-
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passes 3, there is consequently no longer the relation n/n+2 between
side flowers and cupular lobes.

Nothofagus, tropical species: Cupule always 2-lobate.
Flowers in all New Caledonian and four New Guinean species 3 in the
dichasium, all dimerous. flattened, with an oblique position in relation
to the median plane, while in the remaining New Guinean species only
one flower is present, the mid {lower ol the dichasium.

In the 3-flowered as well as in the 1-flowered cupules the number of
cupule lobes is two; here thus no such relation between flower and
valve number i1s found as is met with in Fagus and to a certain
limil — in the extratropical Nothofagus species. This fact may also be
expressed so that the upper limil thal in the latter group is determined
by a valve number of 4. in this group instead is al a number of 2: the
number of valves is never greater than 2. even if the flower number is
so great that in other groups it would have cansed an increase in the
number of lobes.

A further peculiarity of the New Guinean species is that the cupule
is T absent in some species: N. Carri. flaviramen, cornuta. and resinosa.
In N. flaviramea there is, however, a small, rounded. flattened append-
age at either side of the fruit base, corresponding to the cupular valves
(v. Steenis 1955, p. 281—282), and in N. Carri also al flowering time
two small valves occur, wilhout lamellae. The sole species where the
cupule is lotally lacking thus are N, cornnta and N. resinosa: the lormer,
however. has at the [lattened side of the female flower a prominent midrib
that is prolonged upwards in a glandular appendage somewhat benealh
the limb: whether this should be regarded as a perianth structure that
occurs when the cupule is lacking. or as the lasl remnant of the reduced
cupule, remains to be investigaled. In N. resinosa the cupule is appar-
ently totally absent: the cupular structure that van Steenis {1953, p. 356)
in the descriplion atlribules to this species should according to a laler
addition (1955, p. 281) belong to N. flaviramea. The instances men-
tioned, as well as some other cases of weak cupule development. speak
in favour of the view thal there occurs in this group a lesser or grealer
degree of reduction of the cupule. as has been the opinion of various
authors (Langdon. 1947: van Steenis, 1953). and that it is no primitive
fealure thal the cupule is sometimes £ lacking.

Further contributions lo the discussion about the origin and honio-
logies of the cupule may be oblained from anatomical evidence. Invesli-
galions of the anatomy have already been made by Langdon (1947);
some supplementary observations are added lo them here.
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Fig. 1. Nothofagus Starkenborghii. successive transverse sections of female inflores-
cence. from the basal portion 1A) towards the apex., — <12,

Anatomy of female inflorescence

In the 3-flowered species of the tropical group, as N. Starkenborghii
(Iig. 1. see also Langdon, Fig. 28

33, No. 11363, which probably reflers
to the same species) the vascular eylinder in he base of lhe cupule
forms a strongly flattened strand, oblong-elliptical in cross section (Fig.
1 A, B), from which smaller strands branch off. At a higher level this
flattened strand divides into three. which have the same oblique
arrangement as the flowers (Fig. 1 C). The median one of these runs to
the median or primary flower of the dichasium. the two others divide
again into tlwo branches, one of which proceeds lo a side {lower, the
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Fig. 2. Nothofagus rubra, transections of pistillate inflorescence in sucecessive heights
from the basal portion (A] and upwards. — 25,

other to a cupular valve, where it joins the other vascular strands of the
cupule (Fig. 1 Dj.

A comparison with the 1-flowered New Guinean species shows very
greal resemblances Lo the conditions just described. As shown by Fig. 2
(N. rubra) and Fig. 34— 37 ol Langdon {No. 11335=N. crenata Steen.)
there is here also a [lallened vascular strand that divides into three,
arranged in a row. The orientation, however. is here not oblique, but
transverse in relation to the supporting leaf. Each of these three main



232 H. HIELMQVIST

Fig. 3. Nothofagus cliffortivides. Female inflorescence with one side flower and three
cupule valves in transverse section from basal lo apical porfion (A lo D) and section
through a 3-flowered inflorescence with dimerous pistil in one of the side flowers [121;
in this case there are four cupule valves. — <25,

branches is dissolved into cirele of strands. where, at least in N, rubra,
the structure is rather clearly collateral. The median one of these three
vascular groups supplies the solitary flower. the two others proceed to
the cupular valves. Since side flowers are lacking, the lateral main
vascular branches here do nol divide inlo two, but otherwise the condi-
tions of the 1-flowered cupule are in good agreement with the 3-flowered
dichasia and it may very well be assumed that this type has developed
only by a reduction of the side [lowers.

Passing on to the extratropical species, however, we meel a different
picture of the course of the vascular strands (Fig. 3. N. cliffortioides,
compared with Langdon. Fig. 200 27, N. procera and anlarctica). In the
base of the cupule (Fig. 3 A B) the arrangement is aboul the same as
in the former group: a vascular cylinder is present that is circular in
cross section below but gradually becomes oblong in cross section higher
up, while al the same time some branches are cut off to the cupule.
This eylinder is divided into three main strands. the median of which
supplies the central, primary flower. The bwo olher slrands al a certain
height are triangular in cross section (Fig. 3 G, at the right), owing to
the fact that from their outer part two branches diverge, representing
tertiary axes and proceeding to the two cupular valves that are present
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Fig. 4. Diagrams showing the probable derivation of the female inflorescence and
cupule of Nothofagus. A and F dichasia of the type found in Chrysolepis; B and G
hypothetical intermediary tvpes (G possibly exceptionally occurring in the New
Guinea species|: G I inflorescences of the extratropical Nothofagus species (C:
N. Alessandri, D: the majority of species, E: N. cliffortioides, a common type}. H—I
dichasia of the tropical group, with 3 flowers and only the median flower, respectively.

al either side, while from lhe inner part a branch runs to the side
flower. When, as often is the case in N. cliffortioides, one of the side
{lowers is lacking, the vascular strand at this side is greally reduced
(Iiig. 3 C, at the left) and is diffusely resolved into elements that proceed
into the cupular valve, now here undivided. The appearance here is thus
different from thal ol the vascular circle found in the New Guinean
species when the side flowers are absent.

These anatomical differences, together with the morphological orga-
nization. and especially the conditions in N. Alessandri, indicale that
the cupule of the tropical group is not only a further development of
that of the extralropical group through reduction. bul that the two
groups belong lo different evolutionary lines. In the lropical species the
development no doubt is derived from a 3-flowered dichasium where
the cupule of the median flower has been reduced. while those of the
two side flowers are present and are developed as two valves each sur-
rounding a side flower (Iig. 4. below). The oblique orientation is
probably a secondary phenomenon due lo space faclors. since in the
I-flowered cupules the orientation is not changed in this way (l'ig. 2:
)3 possibly it is connecled with the transition to dimery in the side
[lowers. — In the extralropical group there may occur in N. Alessandri,
as menlioned. 7 flowers within the cupule, the 4 outer of which — side
flowers of the second order — are placed opposite to the lour valves of
the cupule. The origin must on this account be assumed lo be a
7-flowered cupule (Fig. 4. above). where the four valves correspond to
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Lhe cupules of four side flowers of the second order. while the cupules
of the median flower and of the two side flowers of the first order have
been reduced: as always in the Fagus group the cupules are developed
as a dicholomously branched shoot system. In general the side flowers
ol the second order are more or less reduced: even in N, Alessandri they
are, if present al all, flattened and dimerous. and in other species they
are almost always lacking. That the cupule of the extratropical and that
of the tropical species is derived from a 7-flowered and a 3-flowered
type. respectively, need not mean any greal difference as (o the poinl ol
origin. since both lypes often occur in the same species, for inslance in
Chrysolepis chrysophylla, but a development along two different evolu-
tionary lines is no doubt a malter of imporlance,

In the genus Fagus the cupule is of a somewhat different origin. as it
obviously has arisen from a type lhal in agreement with the newly
described genus Trigonobalanus (Forman. 1962) has 2-clefl cupules:
and the variation in flower and valve number indicates an origin from
a dichasium with a varying. indefinite flower number,

Female flower

An important difference between the lwo Nothofagus groups is that the
two side flowers in the 3-flowered dichasium in Lhe extralropical group
are trimerous, while in the tropical group they are flattened and
dimerous. Transitions are. however, found: on the one hand the side
flowers of the former group are sometimes dimerous (IFig, 3 E}. on the
olher, according to Langdon (1947). the laller group may have iri-
merous side [lowers: as Lhis condition is not mentioned by van Steenis.
it is apparently rare (not observed in the limiled material of the presenl
wriler). Wilth respect to the perianth there is no great difference: il is
in both groups strongly reduced and adnate to the ovary: the perianth
leaves belween the wings are particularly reduced and in some New
Guinean species are not discernible. — In the genus Fagus the perianth
is better developed than in Nothofagus.

According lo Poole (1952) the extratropical Nothofagus species have
an ovule with only one integumenl, whereas other genera ol Fagaceae
have two integuments. The iropical species in this respect agree wilh
the extralropical ones: here. too, there is only one integumenl. rather
strongly developed. A developmenl series may be followed from for
instance the genus Chryselepis. with two aboul equal inleguments. o
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Fagus, where the inner integument is reduced and thin (Hjelmqvist,
1957, Fig. 3 a) and linally to Nothofagus, with only one integumenl.

Male flower and inflorescence

The perianth of the staminale flower is in the tropical species cup- or
bell-shaped, with a lruncate or weakly lobate limb. This perianth type
is found in all the species from New Guinea ol which the male perianth
is known (van Steenis, 1953} and oceurs also in al least two species
from New Caledonia (N. Balansae and codonandra, herbarium malerial).
In comparison with the extratropical species this type must be held to
be transformed and reduced. The mosl primilive type in the group is
found in Fagus. with a deeply 6-lobate perianth,

Baumann-Bodenheim {1953) stales, when characterizing the genus
Trisyngyne, that the 3-flowered male dichasia are united in a loose
raceme (“in racemum laxum unitis”}; according lo van Sleenis (1954)
his separation of the genus Trisyngyne from Nothofagus is founded on
the male inflorescence type, in particular that it is branched and cadu-
cous. By van Steenis this characler is held to be of minor importance:
the New Guinea species according lo him as a rule have persistenl
lNowering twigs. Even if there is thus no pronounced deviation in the
tropical group as to the male inflorescence. it is nevertheless of interesl
that we here obviously have a tendency to an inflorescence development
ol the compound catkin Lype.

Pollen

According to Cranwell (1939 and 1959. see also Cookson and Pike,
1955), who has investigated the pollen of the exiratropical Nothofagus
species, two different types may be distinguished among these: 1) The
fusea-type, characterized by moderate size 1< 40 w in diameter), convex
polar surfaces and vigorous. scabrale exine. wilh thickenings around
the apertures. and sunken pore membranes. 21 The Menziesii-type, dis-
tinguished by bigger pollen grains (c. 40 60 p in diameter at the
equator), thin. strongly seabrate (spinulose) exine, and no or rudi-
mentary apertures. but only “wide. furrow-like areas™ where the pollen
wall bursts. The outline is rather regularly rounded in both types.

The species from New Guinea and New Caledonia. the Brassi-type,
cannot be fitted into either of these lwo groups, but form a third, unitary
Ivpe (Cookson and Pike, 1955). They are distinguished by small
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mediocre pollen grains, which in polar view are polygonal with straight
or somewhat concave borders and prolonged apertures. The exine is nol
thickened around the apertures. covered with a varying number of *
prominent spinules.

Cranwell (1959) expresses the opinion Lhat the tropical group is inter-
mediate belween the two others; in comparison with the fuseca-group it
shows some reduetion (the thickened borders of the apertures and the
pore membranes are “reduced or lost™), and the Menziesii-lype accord-
ing to this author could derive its origin from the pollen lype found for
instance in the fossil N. whenua wich is close to N. Bernhardi from New
Guinea.

According lo palaeobotanical investigalions, however (Couper. 1960).
the Brassi-tvpe is older than the Iwo other types: in New Zealand it
reaches back to the lower Senonian, while the fusca-type is not known
before the upper Crelaceous, and in the greater part ol the Tertiary
imiddle Zocene to end of Pliocene] the Brassi-type was abundant. the
two others of secondary importance: not until the Quaternary period
are they on the whole richly present. Is it then possible that the Brassi-
lyvpe is the primary onc¢ and that the lwo others have developed as rami-
fications from it? It is scarcely probable on account of the fact thal the
Brassi-type as menlioned shows some reduction phenomena lacking in
the fusea-type. Rather the Brassi-lype must represent a line of develop-
ment separated from the Iwo others: it is close to the fusca-type but can-
not derive its origin from it: they must have developed from a common
origin. the development of the Brassi-type having included some reduc-
tion. ITn such a way the fact that the type is at the same time both
primitive and somewhat reduced, may be explained.

Thus, a survey of some of the more important morphological fealures
shows not only that lhere are pronounced differences between the
tropical and extratropical Nothofagus species. but also that these dif-
ferences can scarcely be explained through a development from the one
group lo the other. Several facts speak in favour of the view that the
lropical group belongs to a special line of developmenl, quite separate
from the extratropical one, This of course implies that it should be ol
a higher systematic rank than has generally been assumed. 1 should be
very grateful if Professor van Steenis. who has deseribed the majority
of species. would reconsider the systemalic position ol the group. with
respect to the morphological results, especially the question whether it
would not be most correct to regard il as a genus of its own.
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One more thing of interest may finally be added. A striking fact is
that in several characters Lhe tropical Nolhofagus species show fealures
that are reminiscent of the order Betulales and the family Betulaceae,
The dimerous female flowers, with their reduced perianth, and the
MMallened 2-winged fruils, resemble the conditions in Befulaceae; an
agreement is also that as in this family there is only one integument.
These similarities. however. certainly do not mean that there is any
direct phylogenetic line from this group to the Betulaceae, butl should,
as well as, for instance, the resemblances that are found belween some
Lithocarpus species and Juglandaceae (11jelmqvist. 1948, p. 62—63).
most probably be regarded as parallel phenomena, which are natural
in related groups.
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An Account of the Use of Radiography for the
Pictorial Reproduction and Study of Plants

By Tor NITZELIUS

Botanic Garden, Goteborg

Introduction

In the course ol morphological studies of plants the author of the fol-
lowing description was met repeatedly by the technical problem of how
the most appropriate pictorial reproduction could be made. In this
connection it can be slaled that the current methods such as drawing
(with or without mechanical help), photography with a lens camera,
slereo-photography, contact-printing. ete., have their advanlages and
disadvanlages. The disadvantages have often been due to lhe incon-
venience. the limited means of application or, in some cases, the imper-
fect accuracy of the methods mentioned above.

It has become evident that radiography is a method which. in many
respects. covers the demand for the most accurate and comprehensive
reproduction of plants or plant details. This method cannol be regarded
as new, and does nol differ from its application in diagnostic medicine.
However, lhe greal possibilities of radiography in botany have unlil
now been surprisingly little observed. Noles and small arlicles in photo-
graphic magazines were based merely on the aesthetic point of view.
The same can be said about the beautifully illustrated notes by Albert
D. Richards (1963, Scientifically. radiography has been practised only
for seed testing in forest breeding (Simak, Guslafsson and Granstrom
1953 and 1956 and Metzner 1962),

The purpose of this article is to reporl on the technique of reproduc-
tion of plant material by means ol radiography and to point out some
possibililies of its application in morphology and anatomy. The notes
are based on the author’s experiences in the reproduction ol a rather
large number of ligneous plants,
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General technique

The capacity of X-rays in penelraling different media is well known.
This capacity decreases in proportion to the density of the medium, i.e.
the varying absorptive powers of the structural elements on the X-rays.
In photographing plants upon special film. i.e. X-ray tilm under certain
conditions of time, voltage and strength of the electrie current, the more
dense organs of the plant (leaf-veins and olher more or less ligneous
parts of the vessel-system. the ovaries. stamens ete.) accordingly show
a higher absorplive capacily on the X-rays than the other organs (the
thinner parts of the lamina. pelals ete.). This gives on the film an
exacl contrasl picture ol the plant organs, which is exceedingly rich in
detail. Provided that the object and the film are localed within the
plane of focus and close together, there does not exist any problem as
regards adjusling and depth of field in the conventional photographic
sense. In using finegrain [ilms. which permit very great enlargmenl of
the negatives. even the smaller and otherwise scarcely observable parts
of plant can be studied easily.

In radiographing leaves and flowers of different ligneous plants,
some of which may illustrale the above account. the author has been
soft”, i.e.

13

using an X-ray apparalus of the tvpe Dermamobil producing
long-wave rays by current not exceeding 10 kV with a comparalively
limited power ol penelration. This is mosl suilable for the reproduction
of the plant organs, which are generally thin. No. or only slight. con-

[rast can be oblained by using “hard’
vollage exceeding 10 kV.

. 1.e. short-wave, rays with a

The focus used has been aboul 70 em. Generally the author has been
working with an X-rav (ilm of normal gradalion. which permits con-
tact-printing as well as moderate enlarging (type Hford Industrial CX).
Sometimes finegrain film (type Kodak Crystallex). permilling a con-
siderable degree of enlargment, was necessary. As a rule a voltage of
10 kV and a strength of current of 10 mA has been used. the time of
exposure varving between 1 and 3 minutes. When radiographing
extremely thin organs a softer degree of radiation was practised for
which the time of exposure was prolonged accordingly. In some cases
therefore voltage of 7 kV and a time varying between 3 and 15 minutes
was adviceable. This was so especially when radiographing very small
organs demanding a high degree of enlargment. and consequently the
use of finegrain film.
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Conclusion

Radiography is a diagnoslic auxiliary in plant morphology and anatomy,
of very great value for its capacily for absolutely accurate reproduction,
Even very small and otherwise unvisible parls of planls are clearly
reproduced, making disseclion in many cases unnecessary.

The usefulness of radiography in herbarium work is obvious. Dried
plants (even very old and britlle ones) are reproduced as easily as fresh
material. They generally give the scientisl negalives rich in detail. Con-
tact-printing or partial enlargements will enable him to pick out certain
essential details. Thus fragile or rare specimens of taxonomic units can
be senl as radiograph-negatives in any special size.

The consequences of further development ol this method are obvious.
For instance the use of contrast media in order lo bring out cerfain
essential details in living or dried plants has not been satisfactorily
invesligaled.

The author wishes to express his gratitude to professor Sven Roland
Kjellberg, Roentgen Department 1, Sahlgrenska Sjukhuset. Goteborg.
lor valuable support in every respect.
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TOR NITZELIUS: The use of radiography PL 1

PL La (above). Sophora lelraplera. 3/ nat. size. b (below) Crinodendron dependens.
2, Film: Nford Industrial CX. Voltage: 10 kV. Time of exposure: 1 minule. Her-
barium specimens.
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PL 1L Thuajopsis dolabrata. Filme: Tord Industrial CX: Enlargment: 5 <. Voltage
10 kV. Time of exposure: 1 minule. Fresh material
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PL 1. Ligustrum indicum, Film: Wlord Industrial CX: Enlargment; 2 Vollage:
10 kY. Time of exposure: 1 minute. Herbarium specimen.
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PL IV, Seiadopitys verticillata, Film: Hford Industrial CX; Enlargment: 5 <. Vollage:
10 KV, Time of exposure: 3 minules. Fresh leaves: nole the clearly visible two
vascular bundles and the connection between the two formerly separate leaves,
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PL Y Ergtheine crista galli Filme [Hord Industrial O8N Tolargment: 2 Vollage

10 KV Time ol exposure: T ominule. Herbarium specimen
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Pl VI Theobroma cacao. Filme kodak Crystallex: Enlargment: 5 . Voltage 7 WY
Time of exposure: 6 minutes. Fresh leal.
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Chromosome Numbers of Some Carex
Species from Spain

By EBBE KIELLQVIST and ASKELL LOVE

Institute of Systematic Botany, Lund. and Montreal, Canada

The genus Carex is one of Lhe largest genera ol amphimictic plants with
its more than 2000 species distribuled almost all over both hemispheres.
It is almost paradoxical that it covers larger areas of cold and moist
regions in the northlands than all other genera, though most of its
species grow in differenl Kinds ol habitats of more southern lands. Only
about 15 % of the species have so far been cylologically sludied, most
ol them from boreal and arctic regions where the species number is low.

The present wrilers had an opportunity to collect eytological material
of Carer [rom a more southern climate in 1962, in connection with
studies of the evtotaxonomy of the Iberian flora. Allogether lourteen
species of Carex were collected in two areas (Fig. 1), viz. the Cazorla
Sierras of the province of Jaén (1), and the Albarracin Sierras ol the
provinces Cuenca and Teruel (2.

The fixalions were made in the field in the Svalov modification of
Navashin's fixative (cf. Love & Live, 1954) and the preparalions were
made according to the paraffin melhod and stained in crysial violet
wilth anilin. Voucher specimens were taken ol the plants studied. and
duplicates of these are being deposited in the herbaria of Liverpool and
Lund under the collection numbers given below,

Carex Halleriana Asso
This is the only species of the seclion Hallerianae; il is a plant of dry
grasslands or thin [oresls in caleareous regions. It is common in the
mediterranean region but occurs also further north, up to southern Ger-
many. Austria and Hungary. The chromosome number of plants from
Casa el Foresta. Tragacele, area 2. collection number N433. was found
to be 2n=>54 (Fig. 2 C): this is the [irst report for this species.

16 Bolaniska Nofiser 1963.
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Carex asturica Boiss.
A representative of the section Panicae; it prefers alpine grasslands.
This species is endemic in the lberian Peninsula. Its chromosome num-
ber 2n=46 (Fig. 2 B) was counted on planls from Guadahornillos,
area 1. (N103); it is a new report.

Carex pendula Huds.

This species. which belongs lo the section Maximeae, grows in damp
woods and along shady streams from Denmark and the British Isles
southwards to North Africa and eastwards to western Asia. Heilborn
(11939) studied cultivated malterial of unknown origin and reported the
chromosome number 2n=>58, whereas Tanaka (1912 d, 1948} counted
2n=060 in plants grown from seeds originaling from the Botanical Gar-
den in Tabor in southern Czechoslovakia. Our specimens from a spon-
laneous population, from near Tranco close to the river Guadalquivir in
area 1 (N217), were found fo have 2n—=>58 chromosomes (Fig. 2 J).

Carex distans 1.
This species of the section Spirostachyae grows scaltered in marshes
and in cracks of wel rocks mainly near the coast all over sub-Allantic
Europe from Scandinavia to the Medilerranean and lhe Azores and
Madeira; it also reaches North Africa and western Asia. Our malterial
from Vadillo. area 1. (N188) was found to have 2n—74 chromosomes,
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Fig. 2. Chromosome illustrations of A, €. hispida Willd. 2n=42- B. . asturica Boiss

Zn=16: C. €. Hallerinna Asso 9n o 51, D, ( lamprophysa Sam. 2n- 60; 1. €. Mairii

Goss, & Germ. 2n+ 68: F. (. nevadensis Boiss. & Reul. 2n 68; G. €. distachya Desf

dn== 71 H. €. divisa uds. 2n=60; . . flacca Schreb, 2n=90- ] ( pendala Huds
2ni= 58

or the same number as previously reported by Heilborn (1924) and
Davies (1953, 1956 a. b) from Scandinavia. the British Isles and France

Carex Muairii Coss. & Germ

Another representative of the section Spirostachyae: it grows in wet
meadows and slopes. This species is endemic in southwestern Europe,
where it is rare in southern and western France and the Italian Riviera
and scattered in Spain from the Pyrenees to the Sierra Nevada. Our
material from Vadillo in area 1 (N140) was found to have 2n—68 chro-
mosomes (IFig. 2 E), which is the same number as previously reported
by Davies (1955) from Lumbreras in Spain.
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Carex nevadensis Boiss. & Reul.

An endemic lberian represenlative of the section Spirostachyae, mainly
restricted to alpine regions in Lhe Pyrenees and Sierra Nevada,
Our malerial originated Irom San Felippe near Tragacete in area 2
(N410). s chromosome number was found to be 2n—68 (g, 2 1),
which is a new report.

Carex flacca Schreb.

A species of the section Trachychlaenae growing in dry calcareous
grasslands, deep woods or bogs from Central Scandinavia, Iceland and
the British Isles southwards to North Africa and eastwards lo southern
Siberia, Our material originated from 10 km south of Tragacete in area
2 IN460). Its chromosome number was found to be 2n=90 (Fig. 2 J).
which is a higher number than the 2n=76 previously reported from
Scandinavia by Heilborn {1924, 1932) and Tanaka (1942 d, 1948), Ice-
land by Live & Love (19561, and Britain by Davies (1956 a. b). Although
our plants have a chromosome number dillering [rom these reports,
they doubllessly belong to the typical variely and can not be referred
to the taxon €. cuspidata Host. which is reported as a variely only of
C. flacea by Kiikenthal (1909) and others. 1t is a complex worthy of a
closer investigation,

ad - - T

Carex hispida Willd.
A medilerranean species of the section Trachychlaenae: il grows in
ditches and other wet places. especially near the coast. Our material was
from Guadahornillos in area 1 (N87). Its chromosome number was
found lo be 2n—42 (Fig. 2 A} it has not been reported previously.,

Carex divisa Huds.

A species belonging to the section Divisae and growing in moist often
sandy places from Belgium and southern Britain. mainly near the shore.
to the mediterranean region and Norlh Africa eastwards to Crimea
and the Himalayas: it is also reported from Soulh Africa where it may
be introduced. Our material originated from Vadillo in area 1 (N189).
The chromosome number of our planls was found lo be 2n=60 (Fig.
2 H). Tarnavschi (1948) reports 2n=14 from plants grown [rom seeds
from Montpellier in France, but since the number counted by the pre-
sent writers is closer lo the numbers known from other species of the
same section (ef. Love & Love, 1961, it is likely that the report by
Tarnavschi has been based on some accidental mistake,
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Carex divulsa Stokes

This species. which belongs to the seclion Muehlenbergianae and grows
in pastures, open woods. hedge-banks ete.. is common in southern
Europe. North Africa and weslern Asia but rarer in western Europe
though it is sealtered throughoul England and Wales and north to
soulhern Seandinavia. The material studied by us originated from Nava
de San Pedro in area 1 {N247), and Sierra Alta. Bronchales. in area 2
(N522). Its chromosome number was found to be 2n=>58. or the same
as previously reported by Tanaka (1942 b. 1948) from the Botanical
Garden of Tabor, Rodrigues (1953) from Portugal and Davies (1956 a,
b) from England.

Carex paniculata 1..

A represenlalive of the section Paniculatae: Lhis species ol wet and
shady places on peaty soils. is distributed all over Europe except the
far North and also in western Asia. Previous reports give the chromo-
some number 2n=60 'Tanaka 1942 b, 1948), 2n—=62 [Tanaka 1948)
and 2n =64 (Wulll 1939: Tanaka 1942 a: Love & Love 1944). Our spec-
imens originated from 30 km SSI2 Tragacele in area 2 (N487). Their
chromosome number was found to be 2n =60,

Carex lamprophysa Sam.

A representative of the section Stenorhynchae with preference for wet
meadows on elayey soils and with a Central-West European and medi-
terranean distribution. The closely related €. pulpina 1. also prefers
similar habilats, whereas its distribution is more continental. A good
comparison of these species has heen made by Samuelsson (1922}, Senay
(1945), Kern and Reichgell (1954} and Clapham, Tutin and Warburg
(1962): we just would like to stress that the best separating characler
is the papillose perigynia of €. vulpina as contrasted to the smooth peri-
gynia of €. lamprophysa (Fig. 3).

There has been some confusion as to the correct name for this spe-
cies, since its oldest name, €. nemorosa, proposed by Rebentisch (1804,
already had two previous homonyms. According lo Janchen (1959) and
many previous authors this is the plant described by Podpéra (1922) as
(.. Olrubae, but recent studies have shown that thal plant actually is
the hybrid €. vulpina <econtigua as originally conceived by Podpéra
{lLe.) (ef. Dostal. 1950: Jalas. 1958: Janchen, 1963). Therefore. the cor-
rect name of the species seems to he €. lamprophysa as described by
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Fig. 3. Part of perigynia of €. pulpina L. (left) and €. lamprophysa Sam. (right).

Samuelsson (in Nordhagen, 1940). A later synonym is €, subvulpina
(el. Senay. 1945),

(.. lamprophysa was reported from Lhe Iberian peninsula by Samuels-
son (1922), whereas Fernandes-Galiano and Heywood (1960) and others
seem to include it under the name C. valpina. According to Samuelsson
(L.e.) the lalter species in its strict sense is not represented from the
Iberian peninsula in eight of the largest herbaria of Europe and the
malerial available from this region in the herbarium in Lund also be-
longs only lo the former species.

[he two species here diseussed are not only morphologically and geo-
graphically dilferent, but also eytologically distinet. since €. pulpina
s. str. has the chromosome number 2n-==68 as reported by Heilborn
(1922, 1924}, whereas Tanaka (1942 D, 1948) reported 2n=60 for
C. lamprophysa. Our material of Lhe latler. originating from the neigh
bourhood of Tranco in area 1 (N220). also had 2n=060 chromosomes
(Fig. 2 D).

Carex leporina 1.
A species of the section Ovales usually distributed in acid soils through
out Iurope except the far north and far soulh: it also ocecurs in North




CHROMOSOME NUMBERS OF CAREX 247

Africa. Our specimens were from Sierra Alta, Bronchales in area 2
(N531). Their chromosome number was found to be 2n-=64, which is
the same number as reporled by Tanaka (1942 c¢, 1948) and Davies
(1956 a, b). Slightly higher numbers have been reporled by Heilborn
(1939) and Tanaka (1942 ¢, 1948) who found 2n=06. and by Wulff
(1938) and Tanaka (1942 ¢. 1948). who counted 2n=68 chromosomes,
bult these seem to be more rare deviations of the kind sometimes
observed in a few groups of the genus (ef. Tanaka 1948).

Carex distachya Desf.

A representative of the seclion Schiedeanae of the subgenus Indocarex;
this species grows among rocks and stones along roads ete. and is
strictly mediterranean in its distribulion. Our material was collected at
the lake near Tranco in area 1 (N 216). Its chromosome number was
found to be 2n=74 (Fig. 2 G}, which is the first report for the species.

Acknowledgements: This study was made possible by Grant 69 of the NATO
Rescarch Granl Program, for which the authors want to express their sincere
appreciation. They are also grateful to Frére J. P. Bernard for technical assist-
ance,

Summary

The following chromosome numbers are given for species of Carea from Spain:

Carer Halleriana Asso . ........ 2n=>54 Carexr hispida Willd. ..i... 000 2n=42
Carex asturica Boiss. .......... 2n 46 Carex divisa Huds. ............ 2n=~60
Carer pendula Huds., o ....... .. 2n 58 Carex divulsa Slokes .......... 2n=>58
Garex-distans Lo 0. oo vviavn 2n=74 Carex paniculata 1.. ........... 20n=>060
Carex Muairii Coss. & Germ. .... 2n=68 Carex lamprophysa Sam. ...... 2n 60
Carex nevadensis Boiss. & Reut, 2n=68  Carex leporina L. . ............ Zn=>061
Garer facea Sehveb. v cunnss 9n =090 Carex distachya Dest. . ........ 2n=T74
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Studies on Mire Vegetation in the Archaean Area
of Southwestern Gotaland (South Sweden)

III. On the Relation between Specific Conductivity and
Concentrations of lons in the Mire Water

By NiLs MALMER

Laboratory of Plant Ecology. Bolanical Museum of the University, Lund

(Meddelande fran Lunds Botaniska Museum. Nr 177)

Introduction

As the specific conductivity of the water is easily measured even in the
ficld it has often been used in order to estimate the tolal amounl of ions
in the waler. Especially when combined with delermination of pH it
has proved to give information of great ecologic significance in the
studies of mire vegetation. Cf.. ¢.g., Kivinen 1935, Sjors 1952, Gorham
1956 a, Gorham & Pearsall 1956, Pearsall 1956, Persson 1962, Malmer
1962 a and 1962 b. However, in interpreting the results of the measure-
ments it is necessary lo know the relation between lhe specific con-
ductivily of the waler and the concentration of major constituents found
in the waler at the ionic determinations,

The investigations have been performed in the Laboratory of Plant Ecology
at the Inslitute of Systematic Botany of Lund University {head of the institute
Professor H. Weimarck). Assistance as regards sampling has been given hy
Messrs. G. Ahrne, F. Andersson and M. Sonesson. Most of the laboratory work
and the ealeulations have been carried out by Mrs. Mimmi Varga. Docent Ake
Persson has critically read the manuscript.

Methods

The material treated in the present paper comprises mire water samples in
which pH. specific conductivity and all the major constituents (Na, K, Mg, Ca,
Cl, HCOy and S) have been analvzed. Sampling has been performed in the
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open water on the surface of the mires in the whole invesligated area in soulh-
western Gitaland during the years 1955—1960 at all times of the year except
when the mires are frozen. All the samples excepl two very devialing ones
represenling extremely rich fen vegetation have been included in this inves-
tigalion.

The pH was determined electromelrically (glass electrode). The specific
conductivity was determined at the same time as the pH by means of bright
platinum clectrodes (cell constant about 0.24). The reduced conductivity
{abbrev. .4 denotes the conductivity at 20°C multiplied by 10% when the
conductivity due to the hydrogen ions, has been subtracted. The [ollowing
values of the ionic conduelivities have been used at the caleulations concer-
ning the specific conduetivity: H* 325, Na* 45.1, K" 66.3, Mg®* 96.2, Ca*" 108,
Cl" 68,5, HCO5™ 404 and SO 145,

A thorough description of the investigated area and of the analytical methods
including ealeulations of the errors are given in Malmer 1962 a pp. 9 ff. and
pp. 186 ff. Some analyses are published there, too, (p. 303) and in Malmer
1962 b (Table A}.

Results

When all the analyses are laken into account the measured reduced
conduetivity is lower than but proportional to the reduced conductivily
calculaied from the ionic determinations (Fig. 1). The difference is very
variable. It is mosl evidenl al low ionic concentrations. In Central Sweden
similar conditions have been demonslraled by Gorham (1952 p. 222) and
Lhey appear {rom calculations founded on analyses given by Sjors (1948
p. 100). Tlowever, the same ecalculations on samples from the Lake
Districl in England (Gorham 1956 b) and northern Scotland (Pearsall
1956) show agreement between measured and caleulated conductivity
in similar types of waler.

When the pll is above 5 the measured reduced conductivily in the
invesligated mire waters is, on an average, only slighlly lower than
the calculated one (Fig. 2). These water samples are usually ralher
poor in humus and represent mainly spring and rich fen vegetation.
The same relation is found in lake waters poor in humus in South
Sweden (Malmer 1960, 1961). The differences belween measured and
calculated conduclivily may be due to the fact that the ionic conduct-
ivities at infinite dilution are used at the calculations. As this condition
is nol realized the somewhal lower measured conduclivily is easily
explained. When pll is lower than 4.5 the measured reduced conducet-
ivity is considerably lower than the calculated one. In these waters rich
in humus it can hardly be said to giv any reliable informalion about the
total conlents of ions. Most of these samples represent bog and poor fen
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Fig. 1. The measured reduced conductivity (along the ordinata) in relation to ihe
reduced conductivity calculated from the determinations of the major conslituents

{along the ahseissa), — lxplanalions. 1. Bog vegetation. 2. Poor fen vegetation with-
oul, e.g., Menyanthes trifoliata, Utricularia spp.. Carex lasiocarpa and Equisetum

fluviatile. 3. Poor fen vegelation with the mentioned species. 4. Moderately rich fen

vegelation, 5 Extremely rich fen vegetation. 6, Samples published in Malmer 1962 b

Tab. A. Circles denote samples represeniing mire expanse vegelation. squares wooded

hog and mire margin fen vegetation as well as (when oblique: spring fen vegetation
[Terminology according to Malmer 1962 a.)

vegelalion. The same condilions occur in similar types of lake water and
surface waler in mineral soil areas (Malmer opp.cc. and 1962 a p. 302).

In most of the samples the sum of calions (hydrogen ions--melallic
cations) is higher than the sum of anions (Fig. 3). The difference may
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Fig. 2. The measored reduced conducinvity in per cont of the caleulated reduced con-
duchivity ‘along the ordinata) in relation to the pH of the waler (along the abscissa),
— Further explanations in Fig. 1.

be estimaled al aboul 0.15 meg/l on an average. bul many limes il
amounts to twice this value. Only in samples representing rich fen or
spring vegelation is there a fairly good agreement belween the sum of
calions and the sum of anions if the analytical errors are laken into
accounl. In the investigated area equivalent amounlts of cations and
anions have been lound in lake waters poor in humus but not always
in acid surface water rich in humus from mineral soil areas (Malmer
Il.ce.). Analyses of acid mire walers from Cenlral Sweden published by
Witting (1947) and Sjors (1948) also indicate a greal excess of cations
over anions. However. on the British Islands Gorham (1956 h. 1958) and
Pearsall (1956 have found equivalent proportions in similar types of
waler.

Discussion

The analytical results from southwestern Gotaland trealed above indi-
cale considerable ditferences between acid waters rich in humus and
less acid walers not too rich in humus. In the former case Lhere is an
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IYig. 3. The relation between the sum of anions (along the ordinala) and the sum of
calions (hvdrogen ions-tmetallic cations; along the abscissa) Values in wee |
Further explanations in I'ig. 1.

excess of calions and the calculated specifie conductivity is higher than
the measured one. In the lalter case there are equivalent amounls of
cations and anions as well as a fairly good agreement between calculated
and measured values for the specific conductivity.

The lack of equivalence belween cations and anions in the most acid
waters rich in humus cannot be assigned to analytical errors, some ol
which have been discussed earlier (Malmer 1962 a p. 206). Duplicated
determinations of pH show a standard deviation of £7 %0 at the cal-
culation of hydrogen ions as equivalents. It does not seem probable that
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there is a great error in the determination of pll due lo a “suspension
effect” of the humus colloids (Jenny et al. 1950). Only in a few ol the
most acid samples does the hydrogen ion concenlration amounl lo as
much as 0.15 meg/l. The results of the measurements ol Lhe speeific
conductivity make such an error very improbable, too.

The conditions discussed above seem lo indicale that in walers rich
in humus the ions are often distributed on wo phases. All the anions
(C1 and SO2~) and the equivalent amounts of cations are dissolved in
the water. The specific conductivity measured in the water seems to
refer Lo this part of the ions which owing to the method used probably
includes the hyvdrogen ions measured at the determination of plIl. The
remaining part of the eations is probably adsorbed on the [ilterable
colloids in such a way that they do not affect the electric conductivity
and do not have any corresponding anions. Among the metallic cations
Ca*" above all but also Mg>~ ought to be adsorbed on the colloids. Cf.
the discussion in Malmer 1962 b pp. 35—36. A rough estimate indicates
that the equivalent conductivity of the adsorbed ions may be somewhat
less than 60. The sum of Ca®" and Mg?®™ usually amounts to about
0.08  0.15 meq/l. 1t is considerably lower only in the most dilule bog
waters, In proportion to the contents of humus in the waler (0.1-—0.2 g/1)
there may be about similar amounts of these two elemenlts as in the
peal (Malmer & Sjors 1955, Malmer 1962 a and 1962 b).

At a pll above 5 it seems probable that many times only an unimpor-
tant part of the calions are adsorbed on the humus colloids. The excess
of cations over C1~—S80,* "~ is balanced by HCO;~. The pH of the waler
mainly depends on this equilibrinm. too. In the more acid walers. where
the excess of cations is adsorbed on the colloids, the pII is related to
the distribution of the ions between the colloids and the water. The
normal seasonal variation in pH seems to follow the redox conditions
but not the variation in the concentration of metallic calions and anions
(Malmer 1962bh p. 24). However. in southwestern Gélaland extremely
low figures for pll in bog water (3.4—3.5) have been measured in
samples with unusually high concentrations of Cl-. No delerminations
of SO  are available from such samples.

In the acid bog waters from the British Islands investigated by Gor-
ham (1956 b, 1958) and Pearsall (1956) there are higher concentrations
especially of anions than in southwestern Goétaland (Malmer 1962 a
p. 208). In that way equivalence between calions and anions as well as
agreement belween calculaled and measured values of the specilic con-
ductivity is established. The pH is, however, lhe same in both areas.
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Bog waters in Central Sweden have the same pH, too. but the excess of
cations over anions is often grealer than in Soulh Sweden (Willing
1947, Sjors 1948]. It seems probable that sometimes nearly all metallic
cations are adsorbed on the colloids in these waters. As the anions have
a low equivalent conductivity compared wilh the hydrogen ions exlre-
mely low values and even negative ones may be found, when the
reduced conductivity is calculated.

The discussion above indicates that the specific conductivity depends
on the ions really dissolved in the water. In acid waters rich in humus
Lhere often seem to be, in addilion, considerable amounts of metallic
cations adsorbed on the colloids. The size and the chemical composi-
tion of this part varies both locally and regionally. Among other things
it is related to the organic and inorganic constiluenls in the water as
well as to the acid-base stalus, However, if these conditions are taken
into account, measurements of the reduced conductivity in order to
estimale the contents ol ions will always yield easily oblainable infor-
mation comparable with similar determinalions in less acid waters poor
in humus and of great importance in ecologic studies.
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Introduction

In this paper we intend to present principles and methods which under-
lie the ecologic soil moisture studies carried out in conneclion with our
mvestigalions of Scanian heaths and meadows. In a following paper
these methods will be exemplilied by results from two soil profiles.

Soil moisture as habital condition

In a paper by Sjors (1954), i.a. soil moisture is treated and his ideas
have guided our studies. Sjors (op.c. p. 85: translated from Swedish)
writes: “As direct ecologic condition (disregarding secondary effects,
e.g. on acid-base status. other supply of electrolytes and aeration) the
soil moisture can be characterized by the quantity ol available water
and the difficulty of plant laking it up. Excluding the effects of salts
the soil moisture tension expresses this difficulty. These two properlies
are interrelated funclions and their mutual relation is very different in
different soils and must be determined in each case”.

With this view in mind il is the actual available ' water. ils fluctua-
lions and retention that must be recorded. Occasional or a few

'In the following text available and unavailable alwayvs has the meaning of
available to plant respectively unavailable to plant.

17 Botantska Notiser 1963.
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observations of these soil moisture conditions give incomplele informa-
lion. Only when these determinalions are made throughoul the whole
vear their ecologic value will be salisfaclory. Observations ought to be
made during one or rather more years in order Lo estimate the effects
ol the duralion and appearance ol favourable and unfavourable periods.
Periods with strong drying up or drowning may in several cases give
rise to differentiation ol vegetation. In case of too scatlered observa-
tions it is possible thal extreme conditions would be overlooked or
overestimaled.

The retention of soil moisture

The soil moisture is often classified as gravitational, capillary and
hygroscopic water and water vapour (ef. Kramer 1949 p. 2527, and
the literalure quoted there; Veihmeyer 1956 p. 64). These different
classes of waler cannot practically be delimited from each other. There-
fore it is better to use a numerical expression like pI© to describe the
retention of water. Schofield 11935) defined pF as the common loga-
rithm of the height in em of a column of water corresponding lo the
free energy difference between free water and thal held by soil.
expressed as the pressure of the above mentioned column ol water.
Excluding the effects of salls, the retention of soil moisture expressed
as energy (e.g., erg/g) equals numerically this retenlion expressed as
pressure (e.g.. em waler column). By determination of soil moisture at
different levels of pressure the retention of soil moisture or soil moisture
tension is recorded. The soil moisture tension is the pressure expressed
in terms of the height in em of a column of water or in atmospheres
which must be applied lo remove water al a given soil moisture content
(Kramer 1949 p. 29].

Below some important limits referring to dilferent levels of soil mois-
ture tension are discussed.

Waterfilled (pl* <0] is the soil when the pore space is complelely
filled with water.

Maximal water capacity represents the water holding ability
of a soil. and il is the water conlenl which a layer (c. 1 cm) of fine
earth can hold in equilibrium and just in touch with a waler surface.
Minimal waler capacily or field capacily expresses the water
holding ability of a soil in situ (ef. Veihmeyer & Hendrickson 1949
p. 75). Instead of field capacity a laboratorial and standardized water
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capacily is used (ef. S. Andersson 1955 p. 25). It is defined as the
water contenl expressed in volume percentage held by a soil sample
saturated by water in undisturbed stratification at drainage equilibrium,
The drainage suction is determined by half the heighl of the soil sample
(cf. S. Andersson & P. Wiklert 1960 p. 158). It differs from tield capacity
mostly by a lower drainage suction. Thus water capacity has pF 0.4
respectively 0.7 [according 1o the height of soil samples). The field
capacity is assigned to a pI* of 2.0—2.7. The use of this standardized
waler capacity has the advantage that samples from the whole profile
can simultaneously be determined quickly and uniformly without any
regard to their actnal water contenls, Compared to field capacity in situ
the water capacity here applied will have a higher soil moisture con-
tenls {ef. S. Andersson 1955 p. 97; S. Andersson & P. Wiklert 1960
Afis (1957 p. 29) who

p. 156—163). This has also been proved by. ia. N
found that the numerical value of the laboratorial water capacity of a
sandy soil was three times that of field capacity in situ (el. Volk 1931,
1937: Laatsch 1957 p. 167). Further. the field capacily in situ depends
on, i.a., the level of subsoil waler table . the influence of which is
varying from lime to time.

To gel values corresponding to field capacity by determinations in
luboratory one has to use some kind of suction lechnic (ef. S. Anders-
son & P. Wiklert 1960 p. 157; Gerth 1962} by which a high drainage
suclion (pF 2.0—2.5) is obtained.

FFifteen-atmosphere percentage (pF 4.2} is delined as the
water contents expressed in volume percentage which are held by a
soil sample saturated by waler. in equilibrium with a pressure mem-
brane at an excess pressure of {ifteen atmospheres. These waler contents
can be compared to the permanent wilting percentlage which has been
shown by Richards & Weaver (1943). The permanent willing
percentage is usually defined as the water contents of soil where
the abilily of the plants to lake up water ceases and a permanent wilting
begins. i.e. the plant cannot recover though placed in air saturated with
water vapour (cf. Wiklert 1958 and the literature quoted there). It is
discussed whether the permanent willing percentage can be regarded
as o physieal soil constant. Slatyer (1957. and cf. also the literature
quoted there) emphasizes that it is the constitution of the plant itself,
mostly ils osmotic value. which delermines the permanent wilting
percentage. This osmotic value varies according to the age and
environment of the plant. When comparing species from different,
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extreme biotopes, greal differences in their osmotic value have been
observed.

Dryness (pI* 7) is reached by drying al 105°C of the soil samples.
It is used as a basis of all caleulations of soil moisture. Some wuter.
however. can be held in soil samples rich in clay even at dryness |12k-
strom 1927).

Considering methods applied here walerfilled soil. water capacily.
fifteen-atmosphere percentage and dryness are looked upon as con-
stanls characteristic of that horizon and the prolile where they are
determined.

The storage of soil moisture

The actual available water storage is part ol the lolal storage of soil
moisture which also includes the unavailable water (fig. 1). The upper
limit of maximum tolal storage coincides with that of the maximum
available storage. This limit is reached when a soil holds water capacily.
Wilhin the pore space also excess water may be found. This quantity
is not included in the soil moisture storage though it may contribule
to the water support of plants. The appearance of excess water in well
drained soils is only ephemeral. In cases ol long periods with excess
water the air support will be impaired. The tolal storage of soil moisture
includes the whole walter contents down to dryness, bul the lower limil
of the available water is the fifteen-almosphere percentage.

As mentioned these limits (water capacily and fifteen-almosphere
percentage) are soil physical constants (Veihmeyer & Hendrickson 1949,
Kramer 1956, Scheffer & Schachischabel 1956 p. 129. Walter 1960
p. 287]. Consequently the maximum available and the maximum total
storage ol soil moisture are constants. characteristic of the profile
studied, The unavailable water is praclically unimportant to the water
support of plants. Sometimes. however. il has a negative effect. i.e., when
the upper layer has been dried oul below the fifteen-atmosphere per-
centage. Under such circumstances an addilional quantily of precipila-
tion in the first place will supply the “dead waler” before the available
water will grow.

Like some other habitat conditions the soil moisture can be expressed
in terms of quanlily istorage) and intensily too (5jors 1956 p. 56. 1961
p. 6}. As a consequence of the comparatively great and rapid turnover
of the soil moisture. it is more the duration of the different levels of
water slorage than the storage itsell that is of interest. In order to gel



SOIL MOISTURE 261

Waterfilled soil
Excess water — 02
TOTAL STORAGE

Maximum —— : |
Actual ———— —
AVAILABLE STORAGE

Maximum - ——
Actual—. - <l
UNAVAILABLE STORAGE- — ——
pF=1 O] 2.3 4 .56 F

Fig. 1. Schemalie survey of soil moisture storage in relalion to soil moisture reten-
lion. Explanations: Kk = waler capacity; 15-alm = fifleen-atmosphere percentage;
t == dryness

an ecologic characterizalion of soil moisture. a deseription ol the inten-
sity is desirable. This can be made by giving the retenlion of soil mois-
ture. e.g.. in terms of pI.

Some aspects of soil moisture determinations

Various methods have been elaborated to determine soil moisture. Two
Kinds may be distinguished. on the one hand direct methods involving
weighing, drying and reweighing soil samples which gives the actual
water contents in ¢: on the other hand indirect methods such as elec-
Irical resistance method, neutron meter method ete. (ef. Kelley et al.
1946, Diez 1963 and the lilerature quoted therel. In the last-mentioned
cases the values measured give only relative information of soil mois-
ture. Generally a calibration is made by comparison to the common
gravimetric method. This calibration makes il possible to calculate the
water contents of the soil expressed as percenlage of weight or volume.

When long periods ol observalion are wanted the gravimeltric method
may cause difficulties. Sampling within a limited area will gradually
change the conditions of the soil. If an indirect method is used the
deposition of apparatus in the soil will often disturb the nalural condi-
lions. Further, the calibration implies special problems. Processes of
drying up cannol be calibrated in the same manner as processes of
wetling. Reliable values are obtained only from a limited part of the
calibration curve etc.
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In previous investigations the soil moisture has mostly been described
on basis of weighl. The great differences in bulk density hetween a soil
rich in humus and a pure mineral soil give incommensurable soil mois-
ture values when these are expressed in lerms of weight. Therefore it is
more advanlageous lto calculate soil moisture in lerms of volume.
Further, it is desirable to be able lo describe the struclure {(above all
the distribution of different pore sizes) which has a great influence on
the soil air and the soil moisture conditions {ef, Sekera 1931 p. 88, 1938
p. 286: Sjirs 1954 p. 86).

Methods

As basis of our soil studies we have applied much of the experimental
method of soil physical investigations elaborated by Dr Sigvard Anders-
son. Professor al the Agricultural College of Sweden. The melhod is
thoroughly described in a paper of 1955. By this method il is possible
to compare the waler turnover of different soil profiles in respect of
precipitalion, evaporation, transpiration and drainage. Here only the
main features of the field and laboratory work will be presented.
Shorter notes on determined units are added.

Field work. To gel an exact volume of soil samples, sampling is made with
cylinders of stainless steel with a eulling edge at the bottom. Cylinders of [wo
different sizes have been used: 5 em eylinders (height 50 mm: interior diameter
70 mm: volume 192.5 em?® and 10 cm cylinders (height 100 mm; interior
diameler 70 mm: volume 385 em?®). These eylinders are struck with a special
apparatus which slears the cylinders perpendicularly into the ground. In this
way evlinder samples are eul out from successively prepared levels of sampling,
until the whole profile is represented with two samples from each level, down
lo the depth wanted, Where closer sampling is necessary due to structure and
stratification 5 em eylinders are used, otherwise 10 em eylinders. FFrom every
sampling level also disturbed samples are gathered to be used al determina-
tions of. ia., fifteen-atmosphere percentage and pH.

The description of profile (ef. S. Andersson 1954, 1956) is made oul of
vertical and horizonlal sections. The sections are laken in the pit after finishing
cylinder sampling, by help of profile boxes of sheet-iron. The sections are
photographed in black-and-white {Kodak Panatomic-Xj and in colour (Koda-
chrome I1). The morphological description is made on sections in actual
condition using the Munsell Soil Color Charts (1954).

Laboratory work. Water capacily, wy, is determined by placing the
cylinder samples to waler saturation in destilled water of two em depth. After
1— 3 days (when waler saturation is observed) gravitational water is allowed
to drain off during 24 hours. Then the samples are weighed (G|.
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Actual water storage, w, The cylinder samples brought out in the
field are immediately weighed (G,} in the laboratory in order 1o be able to
calculate actual waler storage.

To registrate the yearly variation of the actual waler slorage, samples
(volume undefined) are gathered by an auger (Nads 1958 p. 23: Niiiis & Oden-
lun 1958 p. 193—194). The auger consists of a steel tube (interior diameter
26 mm) on which speeial head edges can be serewed. It is driven into the
ground with a sledge. Tubes of two different lengths have been used: 0.6 and
1.1 m. The obtained cores are immediately divided into pieces of 5 cm length,
which are put into lins of aluminium with nearly airproof lids. The ealeula-
tion of actual water storage inlo lerms of volume is made using dry bulk
density, v,.

Bulk density, v is the weight (G} of the volume unit of soil in undis-
turbed stratification (V).

Dry bulk densily, v, is defined as above, but is valid for samples dried
at 105°C.

After water capacily, permeability (sce p. 264} and moisture curve at drain-
age equilibrium (see p. 2641 have been determined, eylinder samples are dried
at 105°C. during 72 hours. After weighing (G,) and grinding (if needed),
samples are sieved and oceurring rools, stones and gravel are weighed. 'rom
the remaining fine earth, samples to mechanical analysis, determinations of
loss of ignition and bulk specific gravity are taken oul.

Mechanical analysis has been performed as combined sedimentation-
and pipelte analysis according to Tamm (1934). The following particle size
classes have heen used:

Diameter Class Swedish term
=200 mm  Boulders: ..o Block
200 — 60 P e [Storre sten
60 — 20 s DRONBE  oieinteminnis s o IMindre sten
M=~ i B o s e [Grovt grus
6 ] 9 ish Grave] ooy TR 1Fint grus
Fine earth: Finjord:
2 0.6 =4 (Ko [Grovsand
06 — 02 f e SO | Mellansand
0.2 006 5\ R R [Grovimo
ﬂﬂﬁ e 0.02 K Jr INe Sanad . .....ces900 li’-i"“]”
0.02 — 0006 ., | Silt [Grovmjila
G008 ~000 s [ PV B TR s | Finmjila
<0.002 P 0 [ O By RSy Ler

Loss of ignition has been determined in a muffle furnace al about
517 G
Bulk specifie gravity, s. Solid malerial volume has been determined
by titration with 96 % aleohol (S. Andersson 1955 p. 26). Bulk specific gravity
is used for caleulaling material volume and pore space.

.. is the volume which the solid material occupies
it it is packed in such a way that no hollow space occurs. Vg is generally

Material volume, V,,
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expressed as percenlage of volume referring lo the undisturbed sample (V).
and is symbolized by m.

Pore space, V,, is the sum of all the pores or cavities in a cerlain volume
(V). disregarding their conlenls of air andfor water. V is generally expressed
in percentage of volume referring to the undisturbed sample, and is svmbolized
by n. It is called porosity, and is usually caleulated as n—=100— m,

Determination of pI° has been made by drainage and by excess pres-
sure lechnics.

In a suction bed (see S. Andersson & PP. Wiklert 1960 p. 157) the cylinder
samples saturated by water are drained at different levels of suction, until
drainage equilibrium is reached. The suction bed consists of a double-bollomed
box of stainless sheel with a lid. On the inner perforated bottom which is
covered wilh a fine meshed nylon net and [ilter paper, a bed of (from Lhe
bottom) sand. fine sand and silt is pluced. I'rom the beginning the space
belween the two boltloms is filled with water, and even the bed is drowned.
The eylinder samples (the bottom of which is exchanged for a nylon net] are
then placed on the bed which may hold 20 cylinders. Through an outlet,
where the waler is allowed to drain over a perpendicularly movable overshot,
the bed and the samples placed there can be drained at the drainage suclion
wanted.

Water contenls of soil at higher pI® (> 3} are delermined in a pressure
membrane apparatus (Richards 1941, 1919). In this, water saturated samples
of fine carth (disturbed) placed in rubber rings (height 1 e¢m, diameter 5 em)
are subjected to desired excess pressure. In this way the soil moisture contents
at, eg. pl* 4.2, the fifteen-atmosphere percenlage (w45 .0, have been deter-
mined. By ealeulation of the water contenls into volume percentage. dry bulk
density is used.

On the basis of these values obtained by direct delerminations, the fol-
lowing units can be caleulated: available waler (w ), unavailable
waler (w5, and actual deficit (wy,. The latter is the difference
belween waler capacity and aclual water slorage.

Determination of permeability or k-value, ie. determination of
the rate of water percolalion through a soil salurated by waler. This has heen
made in order to clucidate the soil structure (8. Andersson 1955 p. 35). A per-
meameter with varied height pressure has been used. This is made of a tube
of plexiglass (interior diameter 70 mm) connected to the top of the sampling
eylinder with a coupling of rubber. During the delermination the lower end
of the sampling eylinder has been placed in a val with destilled water. The
tube is filled with destilled water and the height of this water column is
recorded at suitable times (S. Andersson 1953). The following formula is
applied to this permeameter:

C hy
=9 303 o =2 el honui
k=2.303 - log by em/ hour

: 1

C=—— a=—inlerior section area of tube
A=interior section area of sampling cylinder
I—height in em of evlinder sample
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For this permeameter a= A, therefore C=1

1-=5 or 10 according to the height of eylinder sample.
=time in hours
hy—first observed height of water column in em
hy=last observed height of water column in em
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Studies in Sanguisorba officinalis L.

By GERTRUD NORDBORG

(Meddelande [ran Lunds Botaniska Museum, Nr 179)

Introduction

Sanguisorba officinalis L. (section Eusanguisorba, Cesati 1840) occurs
in the temperate parts of Europe, Asia and America. The species does
not have a conlinuous distribution but is split into a number of widely
separated minor areas. It is regarded as circumpolar.

Distribution:

Europe: Northwards lo Tecland, northern and western Ireland, the border
between Scotland and England, the south of Seandinavia, Esthonia and the
southern Kola Peninsula; in the European parts of the Soviet Union except
the Ladoga-Ilmen region, from Karelen and the Dvina — the Petjora o the
Black Sea, the Crimea, the Don and Volga: Central Europe. southwards to
the Pyrenees, the northern Apennines, Montenegro in Jugoslavia and the
Rhodope Mountains in Bulgaria.

Asia: In Siberia eastwards to Kamchatka and the Sea of Okhotsk; in Japan,
Mongolia, China. Tibet and North Persia.

Ameriea: In Alaska from Bering Strait to Yukon: in the arclic parts of
America east of the river Mackenzie: in the United States very rare, noticed
from Maine and Minnesota; probably not native.

In Sweden Sanguisorba officinalis is found on Gotland and in a few
localities in central Sweden (compare lhe chapter Distribulion). In
Norway il is fairly common from Bergen southwards along the coasl
and on the islands. Furthermore it is known from some isolated local-
ities al Trondhjem and from Gjerpen at the northern part of the Oslo-
fiord.

The study of Sanguisorba officinalis is based on spontancous malerial,
cullivaled in the Botanical Garden. Lund. and on the writer's field
observations in Seandinavia. The cultivated material from Seandinavia
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is rich enough to give a fairly delailed view of the situation there. while
the samples from other parts of the distribution area are too few fo
give more than oullines.

Cultivation and Cytology

The material is rather sensitive to replanting as well as changes in lem-
perature. Some examples will illustrate this. On two occasions plants
have been sent here by air from Iceland. The first lime they were
placed at the beginning in a green-house, but they were soon affected
by mildew blighl and died in spite of syringing. The second lime they
were at once placed in the open air. Then most of them survived,
flowered and set sceds (this is nol the case on Iceland}. Of the
material from southern Europe lhe French samples have been least
coldresistant. Aboul 30 % of the plants have died during winler seasons.
Quite opposite qualities are shown by 8. officinalis from Norway and
the Kola Peninsula. from where all plants are alive. A certain hetero-
geneity in the European material can thus be discovered. but it is scar-
cely large enough to allow any general conclusions,

IFor the determining of chromosome numbers rool tips have heen
fixed in Navashin-Karpechenko and slained in crystal violel.

Numbers. carlier published:

2n=28. Nakajima 1936. Live 1954 b, Nordborg 1958. Sokolovskaja and
Strelkova 1960, Erdtman and Nordhorg 1961.

2n=42. Polva 1950, Love and Live 1956 h.

2n=56. Nordborg 1958, Larsen 1959. Erdtman and Nordbhorg 1961.

The number 2n=42 has not been found in the author’'s material.
Polya has reported it from Debrecen, Hungary. and Live from Ieeland.
the latter with some hesitation, (personal communication). as the slides
were nol very good. The Hungarian and leelandic plants which have
been cultivated by the writer have 2n=>56. I'ig. 1,

Localities and chromosome numbers for the experimental material
(first the Scandinavian and then the malerial from other countries in
alphabetic order. Culture no:s in parenthesis):

Sweden. 2n=28. Golland: Bal alvar (0704). Boge (0736), Biil, Gane,
alvar ground (1937}, Hejnum, Pinus forest (8033}, Othem, W of Klints, alyar
pool (8035).

2n=356. Anga, meadow at church (0702}, Alskog, park meadow (0773},
Norrlanda, meadow at church (1933 ), Anga, meadow (1934), Kriklingbo, at church
(19331, Gervide, Sjonhem (19381, Hartviksgard, Roma Kkloster (1938]. 1 km
S of the church of Anga (1939), Buttle, voadside SE of the church (8037),
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IYig. 1. Chromosomes in mefaphase of ) \\ \

Sanguisorba of ficinalis, 2n=>56. leeland

1.5 km N of Ala, dry meadow (8038}, Ostergétland: Degeron, Fridens-
horg (1997).

Norway. 2n=56. Hordaland: Solra, Taeclavag, roadside (0784), Slora
Sotra, Nipen [0785). Rogaland: Bua, N of Haugesund, meadow (0786),
Lyngholmen, meadow [0787), Karméy, Lilla Sund, Torvastad {(0788), Karmdy,
Eide, Kopervik (0789}, Sandvesanden, sand beach (0790, Skudeneshavn, grass
ground between rocks (0791), Madla, grassy plain (0792}, Sola, dry gravel
ground {0793}, Reviangen-Klepp (0794), Jaeren, Varhaug (0795), Ogna, grass
ground (0796), Egersund, Varberg, meadow (0797, Klungland near the church
(0798). Vestagder: Flekkefjord, Tjorsvig (0799), Feda (0757], Vanse
(0758). Telemark: Skien, Gjerpen, at church (0759).

Austria, 2n=56. Donau, Miihlachen (1909], Obertalheim at the Agerknee
(1915). Alital, Kotmiihle (8066).

Czecho-Slovakia. 2n=28. Cechy: Slaitkoy, meadow (1981), Choléiov,
meadow (1982), Praha (8107). M orava: near Brno {0618,

2n=756. Cechy: Merklin, meadow (1983), Gruhonice (1986). Morava:
Mikuliivka (1984}, Slovensko: Bralislava (8014).

England. 2n=28. Yorkshire. West Riding, Littondale (8045], Leeds (8133).

Esthonia. 2n—28. At the Kasari-river. (8041).

France. 2n=28. Les Landes, St Paul, 600 m W of Aurillac (1993), Les
Landes, Aurillac (1994), Les Landes, Miecage (1995}, Rochefort on the river
Doubs (8008), Grenoble (8020), Cole-d’-Or, Messigny (8055), Collines de Ball-
bronn (8070}, Cantal, Trizac (8146), Iautes FFagnes (8176), Jura, Ie lac de
Bellefonlaine (8238), Cote-d’Or, Moitron (8240}, Doubs, Le Brey (8132).

2n=56. In the near of Grenoble, meadow [8087], Grenoble (8048).

Germany. 2n=28. Kdln (0651], near Oldendorf (1924), Klagenfurt {1941).

2n=>56. Tiibingen (0649), Eberswalde (8105), Wupperial (8124}, Taunus
(8135}, Sachsen, Alt-Ottenhain (8046, 8136).

Holland. 2n=28. Near Wageningen, on the Rhine (1947}, Meppel (8282), near
Gramsbergen at the railwayv Zwolle Emmen (8283). on the river Waal, Nij-
megen (8287},
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Hungary. 2n=56. Mariabesnvd. near Budapest (8131), Jablunka. meadow
(1985).

Ieeland. 2n=56. Slope c:a 25 kilometres E of Revkjavik (1926), islet near
Revkjavik (8043).

Italy. 2n=>56. Savona, Acuabianca, Walle dell’Olba (8134), Udine (8116).

Japan., 2n—56, Peking (8047), 7 (8024).

Poland. 2056, Lyov (8019).

Soviet Union. 2n=28. The Kola peninsula, Kandalaksja (1998), Vladivostok
(8166, Komi. on the river Petjora (8186].

The lowest chromosome number hitherto published in Sanguisorba
is 2n=28, The writer has however [ound 2n—14in the American species
Sanguisorba annua Nutt.. which gives the basic chromosome number 7
for the genus. Therefore the eytotypes in S. officinalis has to be regarded
as tetraploids and octoploids.

On Gotland there are both tetraploids and octoploids (fig. 2}, in Nor-
way only octoploids. From other countries the two cytolypes have been
found only in Czecho-Slovakia, France, and Germany, In the writer's
material there seems to be a slight tendency for the tetraploids lo domi-
nale in the weslern part of Central Europe, the ocloploids in the easlern
partl. But the samples are rather few and possibly both levels exist at
least in the central area of the species in Europe. Map of the European
experimenlal material see fig. 3.

As will be seen in the following there are in some cases ecological
differences between the tetraploids and the octoploids, bul these dif-
ferences are nol characteristic of the whole area of the species. Nor
are they morphologically well distinguished from each other in most
characters.

Ecology

In Svensk Botanik 1807 Swartz remarked thal Sanguisorba officinalis is
not one of the common Swedish plants and has been observed only on
Gotland in the parishes of Alskog and Ostergarn. He also emphasized
the fact that it occurs on limestone and moist soil, which increases the
luxuriance of the plant.

In the main, this statement is still valid. Both chromosome types are
strongly bound to limestone on Gotland. S. officinalis is now most com-
mon in the parishes of Norrlanda, Anga, Kriiklingbo and Alskog.

The tetraploid is found only in a few localilies in a rather limited area
and never together with the octoploid. On the Biil alvar S. officinalis
(2Zn=28) has its richest occurrence on Gotland. The plant can be tound
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Fig. 2. Sanguisorba officinalis on Golland. The dols represent sample localities of

material in culture. The two cytolypes are well separated in distribution.

scaltered in an area of several square kilometres. Possibly this distribu-
tion can be connected with that of the other tetraploids and thus all of
them may belong to only one local populalion. The species occurs mostly
on limestone heaths where the rock lies naked or is covered by a more
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or less thin layer of soil. Only in a few cases there is a moraine laver
thick enough for pine forest to grow. and Gotland probably is the only
part of the world where S. officinalis can be found in a foresl. But it
mayv be observed that this is apparently due to the light-conditions,
which are very favourable in this tvpe of thin Pinus-forest. Similar
conditions are noticed for other heliophilous species.

A caretul analysis ol the Bal alvar has been made and combined with
observations and notes from B. Pettersson’s field studies on Gotland.
The alvar declines slightly towards the east and southeast. 1t is a plaleaun

|
|
|
TFig. 3. The distribution of the European experimental material.
of clayey himestone with small deposits of moraine. here and there
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covered by a rather thick layer of weathering material. which can be
described as lake marl mixed with gravel.

Low pine-forest with Juniperus-bushes and isolated broad-leaf
bushes, e.g. Crataequs oxyacantha, Prunus spinosa, Rosa majalis, Rham-
nus cathartica, R. frangula, Sorbus aucuparia, S. intermedia and Vibur-
num opulus grow on the moraine hills. Also Picea excelsa ol small size
and Taxus buccata appear there. The field layer is dominaled by grass
and sedges: Brachypodium silvaticum, Briza media, Calamagrostis varia,
Carex digitata, C. flacca, (. panicea, Melica nutans and Sesleria caeru-
lea. Among other species are noliced Anemone hepatica, Antennaria
diveca, Anthericum ramosum, Centaurea jacea, Filipendula vulgaris,
Galium boreale, G. triandrum, G. verum, Globularia pulgarts, Hieracium
piltosella, Inula salicina, Potentilla erecta, Solidago virgaurea, Succisa
pratensis, Thymus serpyllum and Viola arenaria, In the driest places
occur even Aretostaphylos unva-ursi and Vaceinium vitis-idaea. The
dominating moss is Ctenidium molluscum but on top of the moraine
hills grow also Dicranum polyserum, Hylocomium proliferum, Hypnum
cupressiforme, and Rhytidiadelphus triquetrus.

On the naked surfaces of clayey limestone the following species are
particularly noteworthy: Agrostis gigantea, Allinm  schoenoprasum,
Carex flacca, Festuca ovina, F. rubra, Leontodon aulumnalis, and Pri-
mula farinosa, Examples on other componenls: Calamagrostis varia,
Carex oederi, Carlina vulgaris, Cirsivm acaule, Daucus carola, Euphrasia
stricta ssp. gotlandica, Linum catharticum, Molinia caerulea, Odontites
verna, Ophioglossum vulgatum, Prunelle vualgaris, Ranunculus acris,
Sanguisorba officinalis, Succisa pratensis and Thymus serpylium. In
this as well as in the above mentioned vegetation on moraine are many
orchids: Anacamptis pyramidalis, Dactylorchis eruenta, D. inearnata,
D). spitzelii, Epipactis alrorubens (most commaon), E. palustris, Gymna-
denia conopsea, G. odoratissima, Herminium monorchis, Platanthera
bifolia, P. chlorantha.

The vegetation is variable depending on the moisture conditions.
From aulumn to spring mosl of the area is highly wet. partially with
wiler in open spols. in summer it is dried oul excepl in exlremely rainy
periods. The humus formalion is slight everywhere. Fig. 4 shows
S. officinalis on the open spaces of the Bil alvar. The picture is from
the extremely dry summer of 1959. Drying damages had arisen in
some places, but Sanguisorba was one of the few species which were
resistanl against the drought. and with its sanguine heads raised above
the eracked alvar ground.

18 Nolaniska Nofiser 1963.
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Fig. 4. Sanguisorba officinalis 12n=28) on the Bil alvar, Gotland. Sce the text,

The northernmost tetraploid locality of Gotland is situated west of
Klints in Othem. There Sanguisorba grows in an alvar pool. dominaled
by Carex flucea and (0. nigra. IFurthermore: Carex panicea, Centuiirea
jacea, Dactylorchis cruenta, . incarnala, Epipactis-species, Linum
catharticum and Suecisa praiensis.

The ocloploid (2n=>56] seems o be the type discussed by Swartz, It
is usually found in localities with a more uniform moislure and occurs
especially in meadows. A lypical 56-chromosome meadow form is repre-
sented in Alskog. Fig. 5. From an overgrowing park-meadow south of
Alskog the following noles ol habital condilion were made. Sanguisorba
grows preferably in a depression on an open plain of the meadow, sur-
rounded by Quercus robur. Other Irees: Malus silvestris, Populus fre-
mula, and Picen excelsa. The bush layer consists of Corglus avellana,




STUDIES IN SANGUISORBA OFFICINALIS 275

Fig. 5. Alskog, Gotland. Park meadow, a common biotope for Sanguisorba officinalis
[2n=>56.

Cralaegus calycina, Juniperus communis, Prunus spinosa, Rhamnns
cathartica, Rosa canina, Sorbus aucuparia. and Viburnum opulus. In
the field layer Cuarex fomentosa dominates. Besides Agrostis stolonifera,
Anthoranthum odoratum, Carex disticha, Deschampsia caespitosa, Fes-
tuea rubra, Filipendula ulmaria, F. vulgarts, Galium boreale, G. palustre,
Lathyrus pratensis, Leontodon autumnalis, Molinia caernlea, Poa com-
pressa, P. pratensis, Ranunculus acris, R. auricomus, R. [lammula,
R. repens, Salix repens, Scorzonera humilis, Sesleria caerulea, Succisa
pratensis, Tararacum suecicum, Trifolium repens and Violn canina.
The bottom layer is extremely poor with fragments of Climaciam den-
droides and a species of Campylium.



276 GERTRUD NORDBORG

The depression, deseribed above seems to be water-filled in winler.
Near this place Sanguisorba forms a rich conslituent in another, drier
meadow lype, which is still cultivalted. The surrounding tree vegetation
is preferably Quercus robur but also Belula verrucosa, Fraxinus excel-
sior and Malus silvestris. A thin bush layer with Corylus avellana and
some Juniperus. The field layer can be deseribed as an Anthoxanthum
odoratum - Festuca ovina - Rhytidiadelphus triquetrus associalion with
the following species: Anemone nemorosa, Antennaria dioeca, Calluna
vulgaris, Cerastium holosteoides, Filipendula vulgaris, Galium boreale,
Helianthemum nummularium. Hieracium umbellatum, Listera ovata,
Luzula multiflora, Lotus corniculatus, Orchis mascula, Platanthera
bifolia, Potentilla erecta, Primula veris, Ranunculus acris, Rumex ace-
tosa, Rhinanthus serotinus, Scorzonera humilis, Succisa pratensis and
Veronica chamaedrys. The boltom layer. which is luxuriant. is com-
posed of Hylocomium splendens, Rhytidiadelphus triquetrus, and
R. squarrosus.

In Norway S. officinalis has an atlantic occurrence (Faegri 1961). Its
habilat condition agrees to a certain exlant with the octoploids of Gol-
land. Tt is wsually found on moist meadow ground. grass-slopes, and
road-sides. An important difference is that the species is not bound to
limestone in Norway. Typical associaled species: Anthoxanthum odo-
ratum, Centaurea jacea, Dactylorchis maculata, Deschampsia caespi-
tosa, Filipendula ulmaria, Hypericum perforatum, Lotus corniculatus,
Polygonum viviparum, Ranunculus acris, Rumex acetosa. Bul S. offici-
nalis oceurs in Norway in other biotopes loo. Il can. e.g.. be a component
in Erica heaths. And it has even been found c:a 50 m from the sea right
in the sand together with Thalictrum flavum, Geraninm sanguineum,
and Honckenya peploides.

Also in other parts of Europe S. officinalis is mainly a plant belonging
to somewhal moist meadow grounds. This applies to both chromosome
types. Accordingly they cannot be separaled ecologically - al least
judging from examinations hitherto made — in the grealer part of their
exlension.

Some examples of associated plants from localities in Ceniral IZurope
will be pointed out. From Holland (prov. Overijssel. near Gramsbergen)
are noticed: Daclylis glomerata, Equisetum arvense, Filipendula ulma-
ria, Potentilla palustris, Veronica longifolin. Germany (Sachsen, Alt-
Ottenhain}: Molinia meadow with among others Carex panicea, Filipen-
dula ulmaria and Serratula tinctoria. France (Haules Fagnes, 640 mj:
dominants as Betonica officinalis, Geranium silvaticum, Rhinanthus
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minor and Senecio Fuchsii. From another localily (Cote-d’Or. Moitron):
in Juncus subnodulosus - communily. Austria (Obertalheim, at the
river Ager): in a meadow, entirely dominated by Anthriscus silvesiris.

While Sanguisorba officinalis in Scandinavia is found only al a low
level, never more than 100 m above lhe sea. it can in the rest of Europe
be found from the sea level to mountains of 2000 meters’ height.

Distribution

The unusual geographical distribution of Senguisorba officinalis has
been mentioned in the introduction. Some viewpoints on this, par-
ticularly as regards to the northern outposts with large distances from
each other, will be drawn up.

The montancous zone in Austria and Czecho-Slovakia locally can have
an oceanic climate similar to the Norwegian. Bul Faegri does not regard
Sanguisorba as a typical oceanic plant. as it is very eurytopic climato-
logically in Norway. Similarities between Norway and Golland are on
the other hand difficult to find. However, Iultén (1950) showed cerlain
parallels in distribution, e.g. Coronilla. The agreements between Gotland,
Esthonia and the Kola Peninsula are closer. Finally it can be called in
question, whether all octoploids derive their origin from one single
population.

The question has been raised. if S. officinalis is spontaneous on Gol-
land. Both of the “type”-localities described above prove this, Certainly
the S6-chromosome-type grows on very culture-affected ground, road-
sides. church meadows ele., bul il is less probable that it has been intro-
duced. The very few localities in central Sweden. however. are residues
from that time when it was cultivaled as a decorative and medical plant
particularly in monastery gardens. Also the ecological background in
Norway indicates ils heing sponlaneous there. Thal S. officinalis nowa-
days is a component in natural plant-communities is not a real prool of
its spontaneity. however.

Further and more obvious proof are [urnished by [lossil pollen.
Swedish late-Glacial finds are recorded from Skane (Magnusson 1962)
and Blekinge (Berglund 1963). The pollen from Blekinge has with com-
parison of recent pollen been fixed to ¢chromosome number type (com-
pare the following chapter and Berglund: Late-quaternary records of
Sanguisorba officinalis in south-eastern Sweden, published in this fas-
cicle). It is shown there thal the tetraploids as well as the octoploids of
S. officinalis existed in Sweden during the late-Glacial period. These
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finds indicale that bolh of them have come to Sweden from the
south.

From southern Norway Hafsten (1956) reports finds of pollen from
the pre-Boreal and Atlantic period. He questioned whelher Sanguisorba
died oul in the late-Glacial. when lhe forest invaded the country
and reimmidrated later. Faegri. on the other hand, does not think that
the forest was ever so dominaling that there was no possibility for
Sangirisorba Lo survive, I is reasonable to suppose thal the species has
had a continuous spreading sinee the late-Glacial period. A problem in
the distribulion is the few isolated [inds. Il is scarcely probable thal the
arca of the species has been larger in any period of lime, nor that
immigration in a later period can serve as explanation for these finds.
One of them. a sample from Gjerpen al the Oslo-fjord, has been studied.
Neither eytologically nor morphologically does it differ [rom those of
olher collections.

In whal way Sanguisorba has come to Norway is still a myslery.
Thal it should be a relict. which survived the glacial period. is nol
likely. even if the Norwegian malerial is cold-resistant. Perhaps it can
be assumed that it spread from the South in agreement with the species
found on Gotland.

The spontaneity of S, officinalis (2n=56) on Iceland is proved
through a flind of a pollen grain from the Atlantie time (Berglund 1963).

I"ossil pollen from the late-Glacial has. besides in Skane and on Gol-
land, been found in Great Britain (Godwin). Holland (van der Ham-
men). Denmark (Iversen), and Poland (Koperowa].

What can be established with assurance is that 5. officinalis has had
a considerably larger geographical distribution than the present in a
period when the competilion was slighl. Bul later it has not been able
to retain its position apparenlly owing fo the advance ol the lorest.

Morphology

Datas given below are based on an experimental malerial of some
hundreds of planlts.

The reot. The root is a lhick tap-root more or less branched. up to
3 ¢m in diameter. It forces very deep down inlo the soil (roots of more
than 2 m have been dug up). Above the rool merges inlo a rhizome,
which can be richly branched with a corresponding number of leaf
rosettes. Up to 30 have been observed on the same plant. Any absolute
differences between lelraploids and octoploids do nol exist. In most
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cases, however. the ocloploids have a strongly branched rhizome, the
tetraploids on the other hand a slightly or not at all branched one.

The stem. The stem is al least in the lower parl somewhat suffruli-
cose. round or slightly polygonal. furrowed. glabrous or thinly hairy.
From the main slem side-branches arise, which in adult specimens
reach to about the same height as the central one. The result is thal
most of the heads are on the same level. This ramilication, “capitula
in corvmbus”, to use an extreme expression, gives the plant a charac-
leristic appearance. In Lhis respect there are no differences between
the chromosome-types. The height of the plants is (30] 60— 80
(110} em. The tetraploid keeps wilhin the scope of the middle values,
while the octoploid covers the whole varialion.

The leaf. Owing to shorl internodes most of the leaves are siluated in
i roselte at the base of the stem. They are pinnate wilh 3—8 pairs of
leaflets. The caunline leaves ol Lhe stem are few, 00 5, the upper being
smaller and having fewer leaflets than the lower. Differences in colour,
carlier observed (Nordborg 1958) between tetraploids and octoploids
on Gotland are only applicable lo these populations. This confirms the
hypothesis that all tetraploids of Gotland should have a common origin.

Comparalive leal-characters (the measuremenls were taken on the
rosetle leaves on leallets next to Lthe lerminal leaflet. The figures repre-
sent minimum-. mean- and maximum-values|.

2n=28 2n=>56
Form of the leaflet . .............. rounded—ovate rounded—pointed-ovale
Skres of stheJeallal oo rolenrn cie s 15 27—40 mm  10-—-32—58 mm
Numbers ol teeth on halt of the leaflet 8—11—15 10—12—17
Length of the petiple e s i 0—>5 12 mm 0 7—19 mm
Length of stomacells . ... oovvvninnn 52—62-—37 u an- 66—T1 1

The leaflels have a cordate base. The margins are more or less den-
sely indented, deeply or shallowly or sometimes only notched. Each
tooth in general has convex sides attenuated into a point. The octoploids
are nol seldom double-indented. At the base of the pelioles — valid for
both 2n=28 and 2n =56 there may be a further pair ol small leaf-
lets. in literature often incorrectly called stipules. The size varies from
small rudimentary leaflets to 1 em long of the normal type. Variation
ol leaflets. see fig. 6.

Leaf anatomy. Photos of anatomical sections through leaf-stalks
and the middle-vein of leaflets show the usual anatomical conslruction in

-

the species. Fig. 7. The agreements belween tetraploids and octoploids
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Fig. 6. Variation in leaflets. The upper row the letraploid. the lower the ocloploid.
All Ieaflets are taken next to the terminal leaflet of a rosetle leaf.

are greal. Only a slight tendency towards differences in the formation
of the epidermic cells can be traced. These are in the octoploid slightly
more thickened, which will give the eells a rounder form. conltrary to
the more or less thin, angular cells of the tetraploid.

Length of stomata cells. In condilions as equal as possible
the measurements of the stomata cells have been made. For this purpose
the epidermis has been removed from the under-side of the uppermost
lealpair on the first developed rosette-leaves. The mean value for the
tetraploid is 62 p, for the octoploid 66. bul the minimum- and maximum-
mean values. respectively, are 52, 77 and 55, 74 u. which means that
they overlap considerably. The lenglh is extremely variable belween
different individuals ol the same locality bul also for one and the same
plant. Nol rarely the slomata cells of a leaf can be divided up into two
different groups of size, one ol which. the dominaling one. represents
the medium-size. while the other has values of the double size. As the
stomata-length apparently has no importance as a taxonomic character.
there is scarcely any need for publishing tables and diagram.

The flower. The flowers are collecled in more or less oblong heads,
1 -3 em. Each flower has 4 sanguine to very dark red. calyx lobes.
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Fig, 7. Anatomical seclions of leaf-stalks and the middle vein of leallets. To the left
the tetraploid [0704), to the right the octoploid (0792). A slight difference in the

appearance of epidermic cells.

The basal part of the calyx is green. united to form a part of the
receplacle, as the case is within lthe whole genus. The bracts of the
flowers vary in length from very short. and blunl, nol reaching outside
the sepals, to long. usually pointed, up to the double length of the
sepals. These differences do not always follow the differenlt chromo-
some lypes. but long-pointed bracts are considerably more common
in tetraploids. Petals are lacking.

The stamens are four in number with vellow anthers. sometimes
red-striated. and red filaments. as long as or shorter than the sepals.
Measurements of the length of the anthers show that significant differ-
ences exist between the two cytotypes. However. the values of some
tetraploids are quite separated from others and accord well with most of
the octoploids. On the other hand a few 56-chromosome collections from
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Fig. 8 Histogram showing the variation in size of pollen grains of tetraploid and
ocolploid S. officinalis. []: the tetraploid, _|: the ocloploid. As scen the overlapping
is small and the Iwo cytotvpes are rather well distinguished in pollen size

Golland have means, which coincide with the letraploids. That is. in
individual means a considerable overlapping exists. and the difference is
of Tittle value in the taxonomic treatment of the two chromosome types.

Pollen. The frequency ol morphologically good pollen varies be-
tween 90 and 100 % The size of the pollen grains 15 comparalively
constant for the respective eytotype. The values from the tetraploid lie
between 23 and 26 u and from the ocloploid between 28 and 31 u
Means: 25 and 30 u. The difference is large enough for using pollen
measurement as a method for determining lhe level of chromosome
number. 100 measurings were made from each head. The equalorial dia-
meter of the pollen has been used as a measure of the size. Ilistogram,
fig. 8.
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Pollen samples rom aboul ten localities have been given to Berglund
(L), who has prepared them according to the acetolysis method (Erdl-
man 1952) and examined them as a comparison to fossil finds. The
resulls are published by Berglund in this number of Bol. Not. Ile has
measured the polar axis of the pollen grains. These values. loo. give
record ol the difference between the tetraploid and the octoploid.

Ikuse, 1954, described pollen of two Lypes of S. officinalis from Japan.
one of the size 18- 19.5>19.5—21 p, one 21—22x23 24 u. Whether
in this case tetraploids and octoploids have been invesligaled is uncer-
lain, as the values are not in agreemenl wilth those published above.
Perhaps the values reflecl another method of measuring, She also points
out some morphological differences. S. officinalis has in conlrast lo
other known species of Rosaceae G-colporale pollen. The openings, the
apertures, are often placed in pairs. According lo Ikuse more or less
marked anastomoses between the apertures are observed on the larger
type. which is not the case on the smaller one. In the writer's material
the apertures are usually placed in pairs in both telraploids and oclo-
ploids. Anastomoses on the olher hand are rare. but have been observed
in both chromosome types.

In microscope preparations made by the acetolysis melhod the fol-
lowing morphological dilferences are seen:

2n=28 2n=56
G-colporate. in single cases 3-colporate G-colporale
marked consiriction in the equatorial plain without constriction

sonorate, with a thin, more or less distinet os  zonorate, with a broad os

Lrdiman’s nomenclature followed (Erdtman 1952). Photos of pollen from
the tetraploid and the octoploid in Erdtman and Nordhorg, 1961

The pistil is composed of one carpel. At the base of the style is
an annular neclarium. The stigma is very papillose. In the fruit (re-
ceptacle). also torus and the lower part of the sepals are joined. 11 has
four narrow angles or wings. The surfaces between them are smooth.

Variation in fruit size. From every locality the maximal
length and breadth of 20 fruils chosen at random have been measured.
\ slalistical treatment ol the material shows that no variation in fruoit
size actually exists belween collections of 28- and 36-chromosome
S. officinalis. In every case the variation within the one or the other
chromosome group is greater than between them.
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Fig. 9 The variation in fruits. To the left: 2n=28. Fruits more or less spoolshaped
with narrow borders. To the right: 2n=056, Fruoils somewhat friangular in shape,
with developed wings. — These two types are not limited to the respecltive chromo-

some number.

Means of the whole

Min. means Max. means malerial

Tetra- Octo- Tetra- Octo- Tetra- Oclo-

ploid  ploid ploid  ploid ploid  ploid
LeRgth oo vee s 3.1 3.1 4.0 3.9 3.5 3.4
Breadih oicivinass 2.1 2.2 2.4 2.5 2.2 2.8

The figures above give the lowest and the highest mean [or length
and breadth, which have been oblained for a plant but also the mean
value for the whole material. The mean error is of the size £0.05 0.08.
As is seen the values completely cover each other. On Lhe other hand
the ratio between length and breadth varies rather much. similarly in
the two cylolypes. however. The quotient length : breadth lies between
1.3 and 1.8 with 1.4—1.5 as the most usual values. This variation is
due to the difference in breadth of the wings (angles). The form of the
fruit. projecled on one plane is spool-shaped to broadly triangular, the
later type with broad wings at the base, upwards more and more
narrowing. Fig. 9.

Embryology

Buds of different ages have been stained in Haidenhain’s hiimatoxylin.
Fig. 10 a shows a longiludinal section through a flower of S. officinalis.
The formalion of nucellus follows the typical Rosaceae-patlern: several-
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I'ig. 10. a: longiludinal section through a flower of S. officinalis. b: a large number

megaspore mother cells and one L-nuclear embryo sac wilh degenerated macrospores.

lavered epidermis, one lo several layers ol cover-cells, and innermost a
multicellular archesporium.

Several cells in the archesporium are developed o megaspore mother
cells, fig. 10 h. At first a central MMC is developed and then secondary
up to 10. One of these, not always the central. however. undergoes
meiosis. and an embryosac will be formed according to the normal
type. The rest of the megaspore mother cells are reduced. In rare
cases one or another of them may develop. bul never longer than
lo a 2-nuclear embryo sac. - Any tendency to apospory has not been
established.
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Crossing experiments
A series ol crossings has been performed to show il sterility barriers
exisl.
11 S. officinalis 2n—28 > S. officinalis 2n=356
2} S. officinalis 2n=28 <

3) 8. officinalis 2n=28 >

S. minor ssp. minor {=ssp. dictvoearpal 2n=28

S. minor ssp. muricata 2n—28

41 5. officinalis 2n=28 3 S. minor ssp. verrucosa 2n 28

5) 8. officinalis 20=56 37 S. minor ssp. muricata 2n=56

Result: 13 Ferlility only with the tetraploid as . Together 85 re-
ceptacles were developed. but only one germinated and this plant died
already as a seedling. In the crossings 2} and 3) very lew perfect seeds
were received and only with S. officinalis as ¢. From Lhese seeds 3 and
I respectively have given plants. They have not yel been flowered. The
leaves resemble those of the mother individual and it is rather probable
that the plants are not hybrids but the resull of apospory in Sanguisorba
minor ssp. minor and ssp. muricala. The writer has found a tendency
to facultative apospory in the Sanguisorba minor complex and the
examination continues to invesligate this closer. The crossings 1) and b)
have nol given fruil-selting.

As is seen above Sanguisorba officinalis is genetically well separated
from the Sanguisorba minor complex. but also belween the tetraploid
and the octoploid of the species there is a sterility barrier.

Taxonomy

Sunguisorba polygama Nyl has been mainlained as a distinet species.
closely related to S. officinalis. It has by other authors been placed as a
subspecies or a taxon of doubtful rank. Nylander (1843) reports it from
Russian Lapland at the Lake Imandra. the river Neva and the village
of Kandalax, at the White Sea, and in Karelen. F'rom S. officinalis it
differs through “spicis sanguineis, tubo ecalveis [rucliferi marginato.
squamis lineari-lanceolatis et colore lotius plantae lactiori” (Le.). With
regard to morphological characters it occurs in the variation of telra-
ploid S. officinalis. For thal reason Sanguisorba polygame is included in
Sanqguisorba officinalis by the presenl writer.

The studies of Sanguisorba officinalis have shown, that two cylolypes
(lelraploid and octoploid) occur within the species. Besides a hexaploid
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has been recorded from Hungary. However, the author has nol been
able to verily this chromosome number in her material,

Crossings between Lhe two cylotypes have been unsuccesstul. Morpho-
logically the two types can be distinguished by differences in the pollen
grains. In other characters there is only a tendency. il it is even as
much as thal. to dilferences. Therefore it is. in spite of a sterility
barrier. searcely justified or at least nol suitable to make a division into
Iwo species.

Consequently, in the opinion of the writer. Sanguisorba officinalis
musl remain as one species. if possible with the chromosome number
following the name.
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Late-Quaternary Records of Sanguisorba
officinalis in South-Eastern Sweden

By BiORN [£. BERGLUND

Institute of Qualernary Geology, University of Lund

Sanguisorba of ficinalis L. is dilferentiated into two chromosome num-
ber lypes (2n=28, 2n=>56: Nordborg 1958, Erdiman and Nordborg
1961. Nordborg 1963). The best morphological differences belween these
lwo types are to be found in Lhe pollen grains (lIkuse 1956. opp. cilt.,
Erdtman. Berglund & Praglowski 1961 p. 53 £.). In this connection the
size of the pollen grains has been most siressed.

New invesligations of Gerlrud Nordborg's material from north-
western ILurope. foremosl from southern Norway and Gotland, have
given the following results (embedding medium glycerine jelly).

2n=28 (tetraploid). 10 pollen grains from 8 collects. Polar axis 23 -29 .
MV 26 . 2n=>56 (octoploid). 10 pollen grains from 8 colleclts. Polar axis 31—
36 . MV 33 w. Also in other characters the pollen grains of the two types are
different, which easily can be seen in a comparison ocular. Both types have
G-colporate pollen grains but sometimes the grains of the telraploid type are
J-colporate. The grains of the latler type have a narrow, complicaled equa-
torial colpus constrietion, in the octoploid one this is not the case. Both types
have zonorale pollen but the os is more distinet in the octoploid one because
its zonal os is wider {about 4 @ at colpi) than in the tetraploid one (about 2 p)
{ef. PL T in Erdtman & Nordborg 1961},

Numerous [inds of pollen grains from Sanguisorba officinalis have
been made in Lale-glacial layers in north-western Europe (British Isles,
Holland. Germany. Poland, Denmark. Sweden, Norway). In the British
[sles Lhese records are also verified by finds of fruils (Godwin 1956,
p. 118). But, as far as I know, different chromosome number types
have not hitherto been identified with certainty (cf. Averdieck & Dob-
ling 1969 and Erdtman & Nordborg 1961),

In pollen-analylical studies of the Late-quaternary history in south-

19 Notaniska Noliser 1963.
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eastern Sweden (prov, Blekinge) some [inds ol Sanguisorba officinalis
have been made. 11 seems to be possible Lo refer them to definile chro-
mosome number types.

Hallarums mosse, 16 km E of karlskrona, Sample number 356 [(62].
One pollen grain of S. officinalis 2n=28, Size 2522 p. Laver from the be-
ginning of the transition stage between the Younger Dryas and (he Pre-horeal
lime. Photo Figs. 1- 4.

Store mosse, 10 km NNE of Ronneby. Sample number 411 (61). One
pollen grain of S. officinalis 2n=2>56. Size 33 <23 u. Layver from the transition
stage between the Younger Dryas and the Pre-boreal time. Photo IFigs. 5—7.

Lésensjon, 12 km NE of Karlskrona. Sample number 381 (59). One
pollen grain of S. officinalis 2n=28. Size 2320 w. Layer from the transition
stage between the Younger Dryas and the Pre-boreal time. — Sample number
80 (59). One pollen grain of S. officinalis 2n=>56. Size 3226 w. Layer [rom
the Pre-boreal time. — Sample number 366 (59). One pollen grain ol S. offi-
cinalis 2n=28. Size 27 X 24 n. Layer from the Early Boreal time.

Fiarsksjon, 17 km E of Karlskrona. Sample number 51 (56). One pollen
grain of S. officinalis 2n=28. Size 29X 22 u. Layer from the Late Boreal time.

The finds have been made in sediments (clay gytlja, algae gyttja. fine detri-
tus gyttja) with no secondary (rebedded) pollen. Glycerine has been used as
embedding medium. By measuring other pollen grains it is stated that the
grains arc not swollen,

The three Lale-glacial finds originate from the transition between the
Younger Dryas and the Pre-horeal period, a stage described compre-
hensively by Iversen (1954). During Lhis lime the vegetalion can be
characterized in the following way. There oceurred a tree vegelalion
ic. 40 percent of the total pollen sum) with Betula, Pinus and more
seldom Populus, Sorbus and Prunus padus, a shrub vegetalion (10 —30
percent] with Juniperus (dominating), Saliv and Hippophaé, dwarf-
shrub vegetation (5 -10 percenl) with Betula nane and Empelrum,
and a herb and graminid vegetation (20--40 percent) with Arfemisia,
Atriplex-Chenopodium, Rumex acelosella coll.. Dryas octopetala, Saxi-
fraga aizoides and S. oppositifolia, Ephedra, Helianthemum cf. oelan-
dieum, Filipendula cf, idmaria, Urlica, Sanguisorba minor ete, Charac-
teristic for the transition stage is the rich occurrence of the thermo-
philous plants (the three last-menlioned) and Juniperus. As a whole
il was a mosaic vegelation wilh forests in places with favourable climale
and open areas with shrubs and tundralike vegetation. It was a short
stage with non-arctie climate bul delayed forest development. For this
reason there were still good existence possibilities for plants demanding
much light, plants of unstable soil ete. Among these heliophyles we find
arctic-subarctic species as well as species with southern distribulion.
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Figs. 1—7. Fossil pollen grains of Sanguisorba officinalis (1200 ).

Figs. 1—1. S. officinalis 2n=28. Hallarums mosse. Figs. 1, 2. Equatorial view: high
focus and optical section. Figs. 3. 4. Polar view: high focus and oplical
section.

Figs. 5—17. 8. officinalis 2n 56, Store mosse. Equatorial view: high focus, low focus

and oplical seclion.
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To the last-mentioned group the two lypes of Sangunisorba officinalis
may be included (cl. ecological data in Nordborg 1963).

The recent distribution ol Sanguisorba officinalis is rather unique.
The species occurs in widely separale areas in northern Europe (op.
cit.). The numerous fossil finds show that S. officinalis was common
and had a wide distribution during Late-glacial time. During the Post-
glacial lime a disjunction has taken place [(Godwin 1956 p. 118). —
According to the investigations in Blekinge it seems probable thal the
tetraploid as well as the octoploid type oceurred in southern Sweden
during Late-glacial lime. Laler on their distribution has been restricted
to Gotland.

Additional Note

During the printing following new [inds of Sanguisorba officinalis have heen
made,

T'rom the localily of Fiéirsks jon (se above) several pollen grains of the
two chromosome number types have been found in layer [rom the Sub-boreal
time.

Al an investigation of peat from a bog in Hornaf jordur, SE Iccland,
collected by prof. Carl H. Lindroth (Inslitute of Enlomology. Lund), one
pollen grain of S. officinalis 2n=>56 (size 32X29 w) has been found. The laver
has been dated to the Atlantic time (c¢. 4000 B.C.). which indicates thal the
recent Ieelandie population of S. officinalis is spontaneous (cf. Nordborg 1963).
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Néagra sOrmlindska svampfynd

Av ERIK JUuLiN

I.a. liroverket, Nykoping

Foreliggande uppsats utgor en sammanstillning av Ivnd av nagra in-
tressantare storsvampar, som under de tre sista aren gjorts huvudsak-
ligen i trakterna kring Nykiping. Fynden gilla discomycelen Sarco-
scypha coccinea och gastromycelerna Khizopogon roseolus, Bovistella
paludosa, Geastrum quadrifidum, . pectinatum, G. rufescens, G, fim-
briatum, Dictyophora duplicate och Phallus impudicus.

Insamlade svampprov [Orvaras i Uppsala universitets Bolaniska
museum, dir professor JJ. A. Nannfeldt amnat hjalp med bestimning-
arna, Mossprov [ran Biirstakiirrel ha bestimts, resp. konfirmerats av
fil. lic. Bengl M, P, Larsson och docent O. Martensson. Uppsala, saml
av med. o, fil. dr S. Arnell, Stockholm. och fran Sandstugukarret av
lektor E. von Krusensljerna, Djursholm. professor G. IZ. Du Rietz. Upp-
sala. och dr Arnell. Bestimningen av Chara contraria har konlirmerals
av fil. mag. Svante Pekkari, Uppsala. Carices av Fulvella-gruppen ha
bestimts av [il. dr L. FFagerstrom. Helsingfors. Vattenanalyser med av-
seende pa pH och specilik ledningsformaga ha ulforls av professor
H. Sjors, preparator 8. Eriksson och fil. lie. T. Ingmar pa Viixtbiologiska
och Limnologiska institutionerna. Uppsala. Till alla dessa personer och
institutioner riktar jag ett varml tack.

Sarcoscypha coccinea (Fr.) Lambolte

Denna vackra och tiimligen stora skalsvamp patriffades forsta gangen
i Sodermanland av fru Ingrid Eriksson, Stigtomta. under en av mig
ledd exkursion den 6 maj 1961 pa Linudden. 5 km VSV om Nykopings
cenlrum. Den viixte pa multnande loviridskvistar i ell par rishogar i
ostra utkanten av Linuddens naturparks viéstra parti. Huvudparten av
fruktkropparna befunno sig dolda i hdgarnas inre. Vegelalionen pa
fyndorten utgores av fuklig och skuggig asp-hassel-skog niira havel,
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Arten ir en vintersvamp. som hos oss normalt visar sig vid snosmiélt-
ningstid. men vid fyndtillfillet befann den sig dnnu i full utveckling av
fruktkroppar. Den stirsta av dessa miille i friskt tillstand 60 mm i dia-
meter, Den 24 maj sags blott fa [riska apothecier men manga i mer
eller mindre langl framskridet vissningsstadium.

IFoljande dr anlriffades Sarcoscypha coccinea pa en likartad lokal
norr om Nykopingsfjirden.

Sormlindska lokaler:

S:t Nicolai: Linudden 6. V. 1961 Ingrid Eriksson, 24. V, 1961 Lirik Julin,

12. V. 1962 Birger DPellersson. Svirta: Labro, hassellund 2 km S50 om
Sjosa gard, pa doda Kvistar pia marken 24. 1V. 1962 Larseric Eldeniis.

Rhizopogon roseolus (Corda) Th. I'r.

Den 29, IX. 1961 patritffades i etl Kirr vid stranden av sjon Yngaren
SV om Birsta Kronogird i Stigtomta sn, c¢. 16 km VNV om Nykiping
fvra fruktkroppar av en ftryffelarlad svamp. Den [6rst observerade
fruktkroppen stack upp ur den ett par em higa Drepanocladus revol-
vens - bard, vilken ulgjorde randen av en lag tuva. De tre andra doldes
av mossan och uppticktes forst, da jag lrevade med handen pa Dre-
panocladus-mattan. Svampfruklkropparna miitle i (riskt tillstand 49 <
36X32, 44X37X30, 43X32X27 och 32X21X21 mm. Den minsta
{vngsta) hade guldgult peridium och gragrén gleba, De tre storre voro
utviindigt morkl gulbruna och inuti mérkbruna. Tva av dessa hade
oregelbundna hal pa peridiet, och innehallet holl pa all flyla sonder till
en morkbrun viitska, som Ul konsistensen liknade en simmig sas med
karaktiristisk syrlig (ej lokartad) lukt. Denna visade sig under mikro-
skopel innehalla lalrika brett elliptiska, nastan firglosa sporer. Gleban
var hos de yngre exemplaren kamrad, och peridiet bekliddes hos samt-
liga glest av bruna myeeliestriingar. 1 samma Kirr hitlades, likaledes i
Drepanocladus revolvens - matta, ungeliic 25 m {ran den forsta fynd-
punkten f6ljande hosl en enda mjuk och sondersprucken men fnnu ej
helt upplost fruktkropp. Jag tvekar icke att trots den egendomliga bio-
topen hiinfora fruklikropparna till ovanstaende gastromyeet.

Kiirrel vid Birsta ligger helt pa den landvinning, som upphom. da Yngarens
valtlenylta under forra hiillflen av 1860-talet sinktes. I del gamla strandhaket
upprinna flera Killor, vilka fore sjons sinkning miste ha villlt fram pa sjo-
bottnen, Nu ge de upphov till slingrande vinnilar dver den niistan plana, av

sand bestaende landvinningsmarken och ha pa i runt tal hundra ar danat denna
till et kiire. Detta ulgires av en mot sjostranden relalivl dppen vta av elt par




NAGRA SORMLANDSKA SVAMPFYND 295

Fig. 1. Rhizopogon-karret vid Barsta, Stigtomta sn, Sodermanland. Mellan fondens

laga skogsrand och den storsta tallen Lv, skymtar Yngarens sjoyta. Vallenprov A
ar taget i det matt pa bilden synliga. oppna Killdroget niagol tiotal m nirmare sjon
it.v. utanfor bilden). — Foto Birger Pettersson 30. XL 1962.

hundra meters diameter, som mot land och 1 séder begransas av alskog. Over
denna oppna karrvta hija sig glest stérre och mindre, viitt flacka luvor med
Kirrmossor i de liga kanterna och skogsmossor i ecentrum. om detta ar till-
sickligl hogt, Bland de forra miirkas Philonotis calcarea, Drepanocladus revol-
vens, Bryum pseadotriquetrum, Callicrgon giganteum, Fissidens adianthoides
och  Paludellee squarrosa samt  levermossorna  Pellio  endiviifolia, Preissta
quadrata, Riceardica pinguis och Marchantue polymorpha. Pa gammal kospill-
ning upplrider Splachnum pasculosunm. Tuvornas Kirlviixter aro bla. Myrica
gale, smavuoxna individ av tall, en, glasbjork, klibbal, ronn och Rhamnus fran-
gula. Framiridande element daro Saliv repens. 'richophorum alpinum, Pri-
mula farinosa, Festuca ovina, Carex panicea, €. dioeca, C. pulicaris, (. Oederi
ssp. enoederi, C. lepidocarpa, C. hostiana och Eriophorum latifolivm, Mindre
talvikt upptrada Carer capillaris, €. lepidocarpa < Ocderi ssp. enoedert, Equi-
setum variegatum, Briza media, Sagina nodosa, Linum catharticam, Hieracium
lepidulum (det. E. Almquist), Galinm uliginosum, Polentilla erecla, Hieracium
auricila, Molinia coerulea, Sieglingia decumbens, Parnassia palusiris, Peuce-
danum palustre. Pinguicula valgaris, Platanthera bifolia, Carex rostrata och
(.. elala.
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De tuvorna till arealen vida dversligande plana ylorna mellan dem iiro
tickta av nagon till nagra em djupl vatten. De genomdragas av de nagot dju-
pare rinnilarna fran kiilllorna mot sjon. Dessa kiirrvtor ha en ganska fast
sandbotten. Gyltjebildningen har hittills varit sa obetvdlig, att bottnen alll jimt
huvudsakligen har sandens firg. Den glesa vegetationens dominerande Kirlviix-
ter iiro Eleocharis pauciflora, Utricularia intermedia, Equisetum palustre och
Utrictlaria minor i nu niimnd ordning. Sma, delvis prostrata skott av Phrag-
mites torckomma glest jimte Triglochin palustre. Bland mossorna spelar Scor-
pidium scorpioides den slorsta rollen. Chara contraria, delvis starkt kalk-
inkruslerad, har hiir sin enda hittills kiinda sérmlindska lokal. De talrika alg-
skyvarna innehalla Spirogyra- och Zygnema-arter.

Vid besok 1 kirret 21, IX. 1962 iakttogs i den tidigare Rhizopogon-forande
Drepanocladus revolvens - mattan och diven i manga andra tuvkanter i nér-
heten av denna en riklig forekomst av ¢. 5 em tjocka, tiimligen fasta, Nostoc-
geléliknande Klumpar. Professor H. Skuja, Uppsala, som beredvilligt under-
skt etl prov av en sidan geléklump. fann diiri flera bligronalger. Lyngbya
(flera arter), Aphanothece Castagnei, Oscillatoria (enstaka tradar) samt at-
skilliga dialomaceer.

Ovanstiende redogirelse for Birstakiirrels artbestand hiinfor detta till rik-
kKiarrens kalegori. Med hiinsyn bla. till férekomsten av Carer lepidocarpa,
C. elata och rikedomen av Eleocharis pauciflora jamle [lera exklusiva mossor
bér det niirmast belecknas som ett extremrikkirr. Det forefaller sannolikt, alt
killvaltnet kommer fran ett skalgruslager, som emellertid ej lokaliserats.

Tre vattenprov (belecknade A-—C), tagna 30. 11, 1962 [rin tre olika kiillldrog
i kiirvel, analyserades med nedanstiende resultal,

pll Hag~ + 109
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Viirdena pia sivil pll som specifik ledningsformaga Kunna siigas vara normala
for extremrikkirr.

Rhizopogon roseolus iir en i Sverige riitt allmiinl forekommande arl,
som idir kiind fran de flesta landskap. Den upplrider pa relativl torra
lokaler, »foretridesvis i barrskogar, men édlven pa tridlos mark. pa
nagol dppna, med lagl griis bevaxna stillen (Lex. vid skogsvigar o.s.v.,
aldrig i tita skogen) eller under mossa, helst pa sandjord» (Fries 1904,
s. 283). Varken i litteraturen eller i Uppsalamuseels rikhaltiga herbarie-
material har jag kunnal finna en enda uppgift om [6rekomsl i kirr
eller éver huvud tagel pa fuktiga lokaler. Upplridandet av Rhizopogon
roseolus 1 Biirstakiirret innebir salunda en for denna art helt ny bio-
lop. som visar. atl dess ekologiska amplitud fr vidare, in man tidigare
velal.
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Sormlandsk karrlokal:
Stigtomta: Barsta, karr vid Yogarens strand 29 IX. 1961 och 6. X. 1962
Erik Julin.

Bowvistella paludosa (1.év.) Llovd

Den 24 oklober 1962 fann jag i Sandslugukarret mellan Sandstugan och
Israelsberg 1 Svarta sn ungefar 5 km osterut fran Nykopings centrum
fyra fruktkroppar av ovannimnda art. Egentligen hade svampen hit-
tats redan foregaende host. Tjinsteman Everl Radstrom, Nykoping.
meddelade mig namligen, atl han da setl sma roksvampar ule 1 karret.
Visserligen kunde det knappasl vara fraga om nagot annal an Bopistella
peludosa, men utan belagyg vagade jag inte ga 1 god (6r uppgiften. Vid
elt gemensaml besok 1 karret 19. X. 1962 utpekade Radstrom del om-
rade. dir han aret innan sell roksvamparna. Vi kunde emellerlid inte
finna nagon fruktkropp. IForslt vid ovan namnda senare besok hittades
sadana.

Sandstugukarret ar ett ungefiir 400600 m stort extremrikkarr av back-
Karrtyp belaget mellan Sjosafjirden och vigen (stigen] Sand-—Sandstugan
Israelsberg. Det sluttar ganska kraftigt mot vaster. I den nordostra kanten
upprinna flera Killor. vilkas valten sannolikt passerar etl skalgruslager. I etl
grustag 500 m oster om Karrel ar detta synligt. Det innehaller bla. Litorina-
skal och ar salunda av marint ursprung. karrvels karlvaxtflora ar for sorm-
lindska forhallanden ovanligl rik med bla. tolv orkidcarter, rviklig Carex lepi-
docarpa och andra kalkbundna arter. Aven mossfloran ir den for extremrik-
Kirren typiska.

Bovistella paludosa forekom pa en c. 75X75 m stor. oppen. slul-
tande Karrvia 100 m rakt viister om Sandstugans bostadshus, har be-
namnd Bovistella-Karret. [ oster gransar detta till kirrkantens alskog,
i ovrigl till andra karrtyper. Cenlrall genom Bovistella-Karret slingrar
etl Killldrog vasterul fran alskogskanten 1 osler. ISl prov av dess vatten.
taget 2. XL 1962, visade pll 6.8 och %" - 10% 338.

Bovistella-karrel ar etl lagstarrkarr. Dess bottenskikl ulgores av laga
mosstuvor, vixlande med plana mossmattor. Foljande arter forekomma:

Anlacomnium palustre Paludella squarrosa

Bryum pseudotriguetrum Philonotis calcarea
Calliergonella cuspidata Pseudoscleropodium purum
Campylinm stellatum Scorpidinm scorpioides

Cratoneurum commutatum  Sphagnum warnstorfianum
Drepanocladus intermedius  Tomentypnum nilens

D). revolvens Calypogeia Meglanti
Fissidens adianthotdes Cephalozia bicuspidala
Mnium seligert (. media
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Fig. 2. Bovistelin-biotopen i Sandstugukiirrel, Sviirta sn, Stdermanland. — Tolo
Birger Peltersson 16, X1, 1962,

C. pleniceps Riceardia latifrons
Chiloscyphus pallescens R. pinguis.
Plagiochila asplenioides

Bland filtskiktsarterna 1 Bopistella-Kirret mirkas:

Briza media Epipactis palustris

Carex dioeca Eriophorum lalifolium

C. echinata Liparis Loeselii

€. hostiana Ophrys insectifera

C. hostiana > lepidocarpa Pinguicula vilgaris

C. lastocar pa Potentilla erecta

(.. lepidocarpa Primula farinosa

Dactylorchis incarnata Sesleria coerulea ssp. uliginosa
D. Traunsteineri Succisa pratensis

Eleocharis pauciflora T'riglochin palustre

Del forsta svenska fyndet av Bovistella paludosa gjordes sa sent som
1907 (Fries 1923, s. 155) i Uppland. Forst 1936 kom niista fynd, i Torne
Lappmark (Sandberg 1940, s. 74 ff.}. Sedan har arten pavisats i del
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ena landskapel efter det andra: Jimlland 1939, Vistergétland 1940
{Sandberg l.c., s. 76). Dalarna 1946 (Sjors 1948, s. 128 o. lab. L), Skane
1948 (Andersson 1950, s. 77), Smaland 1956 (Fridén 1959, s. 247),
Ostergotland 1956 (Fridén 1961, s, 244), Nirke och Viistmanland 1961
(Hakelier 1961, s. 621).

Det har hitvdats, att »forekomslen av Bovistella paludosa ir korre-
lerad med en alldeles speciell artkonstellation i bollenskiklet, i del alt
den ir intimt knulen till de mossmaltor, som domineras av Cratonen-
rum-arter, Drepanocladus intermedius och Campylium stellatum» (An-
dersson 1950, s. 75). Senare svenska litteraturuppgifter om Bovislellas
[6ljearter ge emellertid vid handen, att nagon intimare korrelalion mel-
lan denna svamp och Cratoneurum-arter ej existerar. Diaremot har kor-
relationen mellan Bovistella och de bada andra mossarterna bekriftals,
Ett nagol svagare samband synes ocksa finnas mellan svampen och
mossorna Bryum psendotrignetrum, Calliergon giganteum och Tomen-
typnum nitens. Dessa mossor {iro emellertid alla vanliga rikkiirrarter.
som ingalunda éro inskrinkta till extremrikkiirren, till vilka Bovistella
paludosa, sa vitt vi [or nirvarande vela, dr bunden, Man skulle kunna
uttryeka forhallandet sa. all Bovistella paludosa visserligen i regel
vixer lillsammans med de ovan nimnda mossarterna, men att dessa ej
visa nagon speciell sociologisk affinitet ill svampen, vilken ekologiskt
dr tydligt krissnare dn mossorna i friaga.

Bovistella paludosas niirmaste grannar bland mossorna voro i Sand-
stugukiirret Drepanocladus intermedius (3 fruktkroppar) och Bryum
psendotriquetrum (1 fruktkropp).

Sormlindsk lokal:

Svirta: Sandstugukirret 24. X, 1962 Erik Julin.

Geastrum quadrifidum Ders.

Nva sormlindska lokaler:

IHelgona: granskog 1600 m OSO om Rosenkiilla, ett [emtiotal dels fiirska,
dels gamla fruktkroppar pa barrsockeln kring storre gran i glest Oxalis-
bestand 20, IX, 1960 Erik Julin, S viirta: sydexponerad berghrant med kalk-
vegelation 700 m SO om Odeshy, nagra fildre [ruktkroppar under gran i glest
Oxalis-bestand 17, V. 1961 Britta Lindelot; ca. 50 m [rin platsen for ovan-
stiende fynd bland gles Oxalis och Poa nemoraiis under gran 22 dldre och
yngre fruktkroppar, de unga med blagradaggigt, de dildre med brunt endo-
peridinm 5. X, 1962 Erik Julin: berg 200 m éster om Uddebystugan 1961 Birger
Pettersson. Tunaberg: Pilthyttan, tva gamla fruktkroppar 8. IV. 1962 Staf-
fan Karlsson,
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Geastrum pectinatum Dervs.
Ny sormlindsk lokal:

Halla: Sund, nagra arels frukikroppar i Oxalis-granskog pa urbergskalk
nira stranden av sjon Yngaren (tillsammans med G. rufescens, se nedan) 3. X.
1960 Erik Julin.

Geastrum rufescens (Pers.) Fr.
Ny sormlindsk lokal:

Halla: Sund, nagra drets fruktkroppar i Oxalis-granskog pa urbergskalk
niira stranden ay sjon Yngaren (tillsammans med . pectinalum, se ovan) 3. X.
1960 Erik Julin.

Geastrum fimbriatum TFr.

Sormlindska lokaler (arten ny for landskapel) :

Swviirta: Skillkulla, sydsluttningen av den kalkvegelalionsklidda hajden
norr om garden pa naken barrmalta under granar en [irsk, en fjolars frukt-
kropp 9. IX. 1962, sex fiirska fruktkroppar 28. IX. 1962 Erik Julin, tio m dir-
ifran pa elt Rhylidiadelphus triguetrus - klitt block en arels och tre sannolikt
ildre fruktkroppar 14. X, 1962 Erik Julin och Evert Radstrom. Trosa
landssocken: bergig udde i Ostersjon e. 800 m S8V om Stensunds folk-
hagskola tre firska [ruktkroppar pa barrsockel invid granstam i gran-tall-al-
skog 6. 10, IX. 1962 Grette Armfelt-Hansell,

Dictyophora duplicata (Bosc.) Ed. Fisch.

Mellan Glashergel och Hallbosjon, 700 m norr om Viisby gird i Halla
sn 20 km VNV om Nyképing, patriffade jag den 19 aug. 1962 nagra
fullbildade fruktkroppar och »hiixiggs av Dictyophora duplicata. De
vixte pa elt c. 50 kvadralmeler stort omrade i 6vre delen ay del brant
sluttande strandhak. som [6re 1860-lalets sjosankning ulgjorde Hallbo-
sjons strand.

Vegelalionen pa platsen bestir av alskog med inspringd gran och
bjork. I det mycket glesa filtskiktel dominerar Owxalis. Mossor saknas.
Den nagol leriga mullmarken ér starkt paverkad av framp av betesd jur.
En mycket frekvenlerad kostig leder rakl igenom omridet.

Svampen upptiickles genom lukten. som &r viil sa stark och kvalila-
tivl densamma som hos Phallus impudicus. Luklen utgar fran gleban,
Sedan denna flutit borl, luktar svampen ytterst svagl. Haxigget luk-
tar ej.
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Saval de fullbildade fruktkropparna som haxaggen upptradde oftast
parvis. Ett par av vardera slaget gravdes upp. Det visade sig darvid.
atl de bada fruktkropparna i parel ulgingo fran var sin gren av samma
rotlika mycelstrang. Vid ett senare hesok. den 15 sept., visade sig [rukl-
kropparna blott en och en. De utgjordes nu av tva aldre, liggande och
alla haxagg. Den 21 sepl. fanns pa platsen en fullt utvecklad fruokt-
kropp. en annan, hos vilken receptaklel just sprangt peridiet och var
pa vag att skjuta 1 hojden. samt nagra agg. Ett av dessa visade den
koniska form, det erhaller slrax fore sprangningen. T'va dagar senare
hade denna (ruktkropp redan kollaberal och lig nu pa marken.

Dictyophora duplicata, som hor hemma 1 Nordamerika, antraffades
forsta gangen 1 Europa 1915, vid Paderborn 1 Wesllalen. Sedermera ha
fillkommit manga nya tyska lokaler. alla belagna vaster om Oder. samt
enstaka [ynd i Oslerrike, Frankrike och Danmark (Michael & Hennig
1960, s. 260). Som ny 1 Sverige upptacktes arten 1948 1 bokskog 1 Rod-
dinge och Tolanga 1 Skane (Andersson 19500 s. 72). LUt nyll fynd gjor-
des 1950 vid Folsvik 1 Varmland. Svampen vaxte dar »i ctt skuggigt
strandbuskage, bestaende av huvudsakligen al, bjork och gran. (Hojer
1951, s. 532). Vasbylokalen, den fjarde svenska, ar tydligen av samma
slag som den varmlandska.

Det har ansetls, alt Dictyophora duplicata kommil till Tyskland med
amerikanska tradplantor. Andersson (l.c.] accepterar denna teori och
tillimpar den pa de skanska lokalerna, dit svampen enligl honom san-
nolikt inforls med granfro fran mellersta Tyskland.

Pa den sormlandska lokalen har magon sadd eller planlering av
skogsirad emellertid icke agt rum elter 1919 och sannolikt ej heller
lidigare. Del ser darfor ut. som om man skulle fa lov att tillgripa en
annan forklaring till artens upptradande har. Darvid synes mig insekt-
spridning i [orsta hand bora komma 1 belraktande. Redan pa fynd-
platsen iakltogs talrika flugor pa svamparnas gleba. Tva hemforda
haxagg, placerade pa min balkong (tredje vaningen 1 en central del av
Nykopings slad). drogo. nar de ulvecklade sig. dit mangder av as- och
spyilugor saml ett individ av as-skalbaggen Silpha thoracica.

En supponerad spridning med asinsekter skulle, ehuru kanske ej
alldeles obligal. forutsatta ett nagot tatare lokalbestand an det f.n. kinda
svenska. Dictyophora kan 1 vart land knappast antas vara myckel for-
bisedd. Men med hansvn hll den relativi korta tid — blott nagra tim-
mar under vilken svampen genom indusiels styvvhet ar Litt att aven
pa nagot avstand skilja fran Phallus impudicus. kan mojligheten av att
den nagon gang har blivit forvaxlad med denna enligt min mening ¢
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Fig. 3. Dictyophora duplicata. T.v. et »hiixiiggs med uppspruckel peridium; i spric
kan skymtar den finnu fasta, ljusa gleban, T.h. en ndiistan fullt ulvecklad frukikropp
med bortflytande gleba och styvlt indusinm.

alldeles uteslutas. Sedan slojan forlorat sin styvhel, krymper den bide
omkretsmiissigl och pa lingden. Den kommer diirvid att hiinga till in-
till receptaklet och ir ofta synlig blott nagon eller eft par em under
hattkanten. Dess genom krympningen [(orminskade hal likna recep
laklets porer, och bestimningen fordrar nu en nargangen inspektion.
Hirtill kommer, som redan antvtts, fruktkropparnas efemira upplri-
dande. Man miste ha stor tur for all triiffa pa en fruktkropp i full ut-
veckling med styv, krinolinliknande sl ja.
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I torhoppning om att [lera lokaler majligen skulle kunna uppdagas i
Nyvkopingstrakten. vinde jag mig Lill ortstidningen Sodermanlands Ny-
heter med begiiran om publicering. Tidningen inférde ocksa pa fram-
Iridande plats en bild av svampen med atféljande redogérelse for fyn-
det. Den salunda erhillna tidningsreklamen medlirde visserligen flera
meddelanden om iaklagelser av liknande svampar. men i alla kon-
trollerbara fall gillde det Phallus impudicus. Dessa lokaler aterfinnas
nedan. Trots misslyckandet tror jag énda, att det kunde vara médan
vart alt underkasta dldre {och nya) Phalius-lokaler en kontrollunder-
sokning med Dictyophora i tankarna.

Den nakna hatten visar en detalj, som &r olika utbildad hos Dictyo-
phora duplicata och Phallus impudicus, och som av mig tillgiinglig lit-
teratur att déma ej tidigare synes ha beaklats. Sedan gleban runnit bort,
[ramtriider haltens underliggande ljusa innerskikl. Detla har en gropig
vistruktur, ej olik cellerna i en honungskaka. Ios Phallus impudicus
iiro dessa gropar mot hatlens spets langa och smala (lingden ofta 3—4
ganger bredden}, mot haillkanten rundade. Hos Dictyophora duplicala
firo groparna mera likformiga dver hattens hela yta (mol hallspelsen
ungefir dubbelt sa langa som breda). Gropviggarnas fria ytterkanter
iro hos Phallus impudicus jaimnare in hos Diclyophora duplicala.

Sormlindsk lokal:

Halla: Visby, i alstrandskog vid Hallbosjon 700 m norr om girden 19.
och 20. VIII, 15., 21. och 23. IX. 1962 Erik Julin.

Phallus impudicus (1..) Pers.

Nya sormlindska lokaler:

Bilinge: Hand, Larsro. fuklig alskog 20. VIIL. 1962 Hans Maoller, pa
samma lokal 19 fruktkroppar i olika utvecklingsstadier inom en yta av 10
kvm 16, IX.1962. Helgona: blandskogsklidd bergkulle vid Nykopings-
fifiirden mellan Brandholmen och Tjuvholmen, etl femliotlal fruktkroppar 8, X.
1960 Irik Julin. Ny kyrka: Sandstugan hésten 1962 Erik Andersson.
Oxeldsund: Jogersod, vid sophog i alskog 200 m frin ostra stranden 2. X.
1962 Christer Sundqvist,

Summary
Some finds of fungi in the Swedish province of Sédermanland

Sarcoseypha coccinea, Bovistella paludosa, Geastrum fimbriatum. and Dicigo-
phora duplicata are reported as new to Sodermanland. For Rhizopogon ro-
seolus, Geastrum quadrifidum, G. pectinatum, G. rufescens, and Phallus im-
pudicus new localilies are given.
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Rhizopogon roseolus, a common species, known from most Swedish pro-
vinees, always on £ dry localities, was here found in a new lype of habitat,
an extremely rich fen, where it grows among Drepanocladus revolvens. The
water has a high pll. lying between 7.4 and 7.9. and its electrie conductivity
ranges [rom 255 lo 295, This habilatl indicates that the species has a wider
ceological amplitude, than we up to now knew,

Bovistelln paludosa, a rare species, beeause its habituls - extremely rich
fens are rare, is up to now found in the provinces of Skane, Smiland,
Ostergitland, Vistergdtland, Nirke, Vistmanland, Uppland, Dalarna, Jimt-
land, and Torne Lappmark.

Dictyophora duplicata, previously known from the Swedish provinces Skane
and Virmland only, was in Sédermanland found under circumstances. which
seem to exclude an immigration by means of tree planls or seeds. A theory of
spread through insects is instead discussed.
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Vegetation pd 6n Senoren

IlI. Havsstrandvegetationen

Av BJORN IE. BERGLUND

Kvartirgeologiska institutionen, Lund

Bidrag lill Blekinges Flora. Nr 3
(Meddelande fran Lunds Botaniska Museum, Nr 180)

Denna uppsats ér en direkt fortséitining av Berglund 1962 och 1963 a.
Diir behandlades Senorens vegetationshistoria jimle oOversiktliglt ons
geologi, topografi, klimal m.m. respektive landvegelation.

Metodik

Strandvegetationen har undersikls med hjilp av bandprofiler av viixlande
bredd, Ys—1 m. Tickningsgraden har angivits i enlighet med Hult-Sernander-
Du Rielz’s 5-gradiga skala. Bandprofilerna askidliggores grafiskl, Staplarnas
hojd dr proportionell mol tickningsklassens mittviirde (Malmer 1962 ss, 48 {f.).
Referensviirdet for avviigningskurvorna éiir medelvattenytan i Karlskrona han-
delshamn.

Pa strandingarna har markprover lagits i anslulning till bandprofilerna.
30 g av den naturfriska torven (humuslagrets évre del) har extraherats med
250 ml vatten. Extraktets pH. specilika ledningsformaga, natrium- och klorid-
halt har bestiimls. 1 tre valtenprover fran havel har samma bestimningar
utforts. Analyserna har gjorts enligt Malmer (1960 ss. 80 [f.). Viirdena for led-
ningsformiagan, omriilknade il 20°C och mulliplicerade med 109, hetecknas
Hraqe Nalvium- och kloridviirdena avser numol/l extrakt, resp. liter havsvatten.
Analysviirdena for humuslagrel giller e for den outspiidda markviilskan men
de ir dock inhdrdes jimflorbara,

Nomenklaturen for Kirvlviixterna {oljer Hylander (1955) och for mossorna
Jensen (1939). Poa pratensis har behandlats kollektivt. I allménhel dir det
ssp. irrigata, som forekommer pa strandiingarna, Plantago major asyftar ssp.
intermedia.

Vid beskrivningen av havssirandvegetalionen indelas stranden enligt Du
Rietz 1950 (jfr schema hos Gillner 1960 s. 24); sublitoral. hydrolito-
ral (vattenstrand) skild fran foregiende genom ligvallenlinjen, geolilo-

2t Botaniska Noliscr 1963.
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Fig. 1. Schemaltiska vegetationsprofiler visande vegelalionen inom det sublitorala och

hydrolitorala billet 1 sundet mellan Senoren och Torhamnshalvon. Profilerna ér

karakteristiska for mindre exponerade kuster i blekingeskirgarden. Schemalic

transects showing the vegelation of the sublitoral and hydrolitoral belt in the strait

belween Scnoren and Torhamn Peninsula. The profiles are characteristic of less

exposed coasts in Lhe archipelago of Blekinge. xplanalions: Torv=peat. Gyilja=
gyttja, Grus med sten=gravel with stones.

ral (landstrand} skild frin féregiende genom medelvattenlinjen samt e p i-
litoral skild frin foregiende genom hogvattenlinjen. Vegetationen inom
geo- och epilitoral beskrives nedan under tre olika strandtyper. strandangar,
morianstrinder och klippstriinder.

Sublitoral vegetation

(For djupforhallanden. se Berglund 1962 fig. 2; vegetationsprofiler fig. 1).
Oversikiligt har de sublitorala viixtsamhiillena i Blekinge beskrivits
tidigare (Berglund 1963 b). Fanerogamvegetationen ir inskrankt till
mjukbotinarna. Under 2,5 m dominerar enartssamhiillen med Zostera
marina eller Zannichellia palustris. Mellan 1,5 och 2.5 m ér elt Ruppia
spiralis - Potamogeton peclinatus - samhille med Myriophgllum spica-
tum och Zannichellic palustris jimie enstaka exemplar av Potamogeton
perfoliatus, Ranunculus baudotii, characéer saml reducerade former av
Fucus vesiculosus utbildat. Det ar ett samhiille. dir dominanterna ofta
viixlar. Inom det sublitorala baltets dvre del i grunda vikar och fjardar
med skyddat lige dominerar characévegelation. I de mera exponerade
delarna av omradet dir erosionsfliickar betydligt vanligare. Aven ett
samhiille med losliggande Fucus vesiculosus har dir storre utbred-
ning,
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Fig. 2, Vy dver betad strandiing (bandprofil fig. 3i. Till viinster synes tita bestand

av Phragmites communis och Scirpus tabernaemontani. diirinnanfor en tuvig zon

med Eleocharis uniglumis - Agrostis stolonifera - samhille varpa foljer elt Juncus

gerardi - samhiille. — View of a grazed shore meadow (profile figure 3). To the left

dense slands of Phragmites and Seirpuas, in the middle a hummoeky zone with an

Eleocharis - Agrostis community and to the right a Juncus community. — Osterniis.
Aug. 1953,

Hydrolitoral vegetation

Vattenstranden formedlar dvergingen mellan havets viixtsamhiillen och
landstrandens. Vid exponerade striinder dominerar antingen alger
(Fucus, Enleromorpha), Ruppia maritima, Eleocharis parvulus eller
Eleocharis uniglumis. Vid skyddade strinder (med mera finkorniga
sediment) bildar Phragmiles communis, Scirpus maritimus eller Scir-
pus tabernaemontani tila bestand,
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g, 3. Bandprofil fran en strandang 200 m S8 osthigaste gdrden 1 Osternas. Rut-
storlek 11 m® Siffrorna I—Y betecknar 1 stort setl hyvdrohitoral, geolitoral {undre.
mellersta, dvree) resp. epilitoral. Samma beteckningar dlerfinnes 1 ovriga bandprofiler
I ansluining 1l vegetationsprofilen en avvigningskurva samt darunder eft diagram
med resultaten av de markkemiska undersoknimgarna. Till skillnad fran évriga
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Stranddngar

(Signalur 16 pa PL [. Berglund 1963 a; bandprofiler fig. 3. 4, 6, 7; foto
fig. 2. 5). De forekommande strandiingarna ir sma och i allminhet
beliigna i vikar med skyddat lige (lig. 2—86). LEndast vid udden Roaskir
i viistligaste delen av Torp féorekommer mera exponerade strandingar
(lig. 7). Pa skiiren och holmarna ulanfér Senoren finns ocksa dylik vege-
Strandiingarna var forr slattermarker.,

tation ehuru fragmentarisk.
numera fr de uteslutande belesmarker.

Vid de skyddade strandiingarna foljer pa vattenstrandens vass- och
sivruggar ett Eleocharis uniglumis-Agrostis stolonifera-
samhille. Detta dr en av kreaturstramp och uppfrysning tuvig zon med
bl.a. Samolus valerandi och Carex extensa. Den bildar en 6vergang ill
Juncus gerardi-samhillet, som intar storre delen av landstran-
den. 1bland upptrider nigra andra arter som dominanler vid sidan av
J. gerardi, exempelvis Blysmus rufus, Odontiles litoralis, Centaurium
vulgare, Festitea rubra eller nagot higre upp Leontodon autumnalis och
Potentilla anserina. Den senare upplriider rikligt, dir tang har anrikats.
Andra arter som tillhor detla samhélle ér Plantago coronopus, Spergula
salina, Carex distans och Bryum salinum, — Redan i geolitoralens dvre
del kan sotvattentillforseln orsaka en markant (éréindring av vegelalio-
nen. Detla mirks tydligast genom att Carex nigra, C. panicea och Jun-
cus arliculatus kommer in i Juncus gerardi - samhillet. Andra vikliga
arter dr Armeria maritimma, Potentilla anserina, Trifolium fragiferum,
Festuca rubra, Eriophorum angustifolium och Drepanocladus aduncus.

Ett Carex nigra-samhille fr utbildat i epilitoralens nedre del
{C. nigra dominerar fullstindigt). Det avlises i allmiinhel av fingsvege-
tation, exempelvis ett Molinia coerulea-Sieglingia decum-
bens-samhille med Centaurea jacea, Hydrocolyle vulgaris, Ophio-
qlossum vulgatinm, Selinum carvifolia, Tetragonolobus maritimus, Vicia
cracea, Agrostis tenuis, Anthoxanthum odoratum och Briza media. Slut-

undersokta strundingar har denna synnerligen svag lulning, Hir forekommer ocksé
crosionsfliickar. Topografin gynnar siledes en saltanrikning. — Belt transeet from
of the easternmost farm in Osterniis. Size of squares

a shore meadow 200 m S8
11 m® The figures -V indicate approximately hydrolitoral, geoliloral {lower,
middle. upper} and epiliforal. Below the vegelational profile a levelling curve and a
dingram of the soil chemical investigations, — 23 VII 1958,
Tilligg 1ill de fem dOversta rutorna (In addition lo the five uppermost squares):
Atriplex patula, Plantago major, Juncus articulatus, J. bufonius, Poa pratensis.
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Fig, 4. Bandprofil frin en mindre
hart betad strandiing 600 m ENE
ostligaste garden 1 Osternas, Rut-
storlek 11 m% — Belt transect
from a less intensively grazed
shore meadow 600 m ENE east-
ernmost farm in Oslerniis. Size
of squares Ix1 m? — 24 VII
19568

Tilliigg till de fyra oOversta ru-
torna (In addition to the four
uppermost squares): Agrostis fe-
nuis, Anthoranthum odorafum,
Briza media, Carex panicen, Ely-
trigia repens, Festuca ovina. Hol-
cus lanatus, Hydrocolyle vulga-
ris, Lotus corniculatus, Lycopus
curopacus, Nardus stricta, Poa
pratensis, Potentilla erecta, Pru-
nella vulgaris, Ranunculus acris.
Rhytidiadelphus squarrosus, Sa-
gina nodosa, Trifolium pratense,
T. repens. Vicia cracca, Viola ca-
nindad.
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IFig. 5. Strandiing med hogvuxen dngsvegetalion. Calamagrostis epigeios - Calystegia

sepium - samhiille (bandprofil fig. 6. Shore with tall herb meadow vegelation,

Calamagrostis - Calystegia communily [profile figure 6). Viisterniis. Aug. 1953,

ligen kommer elt Alnus glulinosa-samhiille, numera dock syn-
nerligen fragmentariskt, fore den helt terrestra skogsvegelalionen,

En avvikande strandingsvegelation ir den, som sliillvis forekommer
i en ofta endast ¢:a 10 m bred bard innanfor hydrolitoralens vassvege-
tation (fig. 5. 6). Den forekommer vid skvddade strinder. diir gods-
lingen dr relativt stark (jlr ulbredningen (6r Calystegia fig. 9). Hela
geolitoralen ir utbildad som etl [rodigt, ortrikt Calamagrostis
epigeios-Calystegia sepinm-samhiille med bl.a. Allinm sco-
rodoprasum, Lysimachia vulgaris, Lylhrum salicaria, Ophioglossum
vulgatum, Selinum carvifolia, Sonchus arvensis och Elytrigia repens,
Epilitoralens vegelation ar ett fingssamhiille med bl.a. Anthriscus sil-
vestris, Festiica arundinacen och Phalaris arundinacea. Hela strandvege-
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Fig. 6. Bandprofil fran en strand med hogortingsartad vegetation. Calamagrostis
epigeios - Calystegia sepium - samhalle, omedelbart nordvist om bron till fastiandet.
Rulstorlek 1/

<% m® — Belt transect from a shore. where the vegetation has the
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tationen har karaktiir av hogorting. Denna éir fortfarande foremal for
slatter.

De exponerade slrandiingarna skiljer sig 1 vissa avseenden viisentligl
fran de ovan beskrivna, Hydrolitoralen har ett glest Eleocharis uniglu-
mis - samhiille 1 slillet for slutna vassruggar. Inom geolitoralen har
Blysmus rufus - och Polentilla anserina - dominerade sambhiillen stirre
utbredning. 1 geolitoralens évre del finns en tangvall med Elytrigia
repens-vegetation med Atriplex latifolia, A. litoralis, Galeopsis bifida,
Potentilla reptans och Ranunculus repens. Den epililorala vegelalionen
ir biist utbildad pa de sma skiiren i viister. exempelvis St. Kyrkoskar.
dir den utgires av ett Arrhenatherum elatior - samhille eller Prunus
spinosa - snar med bla. rikligt av Scutellaria hastifolia (jfr denna arts
utbredning. fig. 10). Dessa bada samhéllen har sin nirmaste motsvarig-
het i den yltre skirgarden.

Havsvaltnels salthalt éir vid blekingekusten c:a 7 %oo. Analys av lre
valtenprover fran Senorens strinder har givit foljande resullal:

pH Rred Nammoll Cl mmol'l
Torpastdra del cee o 6.7 2980 125 112
Oslerniis ostra del ..., .. 6.8 3100 90 116
W Maocklobron, Vaslernis 6.8 3410 85 109

Resultalen av de markkemiska undersokningarna lramligges i dia-
gram i anslutning Lill bandprofilerna. De visar, all kurvorna [or speci-
fika ledningsformagan. natrium och klorid 16per parallellt. I'ran medel-
vattenlinjen stiger de mer eller mindre Lvdligt inemol geoliloralen, vil-
ket tyder pa en saltanrikning pa atminstone vissa av strandiangarna
(jir fig. 3). Pa en bestimd niva i évre geolitoralen sjunker emellertid
dessa viirden myckel plotsligl, stundom bildas dock tva »kniin» pa kur-
vorna. I epilitoralen dir viirdena mycket laga. Den kraftiga minsk-
ningen av elekirolythalten, rimst NaCl. torde ha sin forklaring i att
pa denna niva moler fastmarkens grundvatten (jfr Gillner 1960). 1
vegetationsprofilen molsvaras forindringen av att Juncus gerardi - sam-
hiillel avloses av Carex nigra - samhiéllel.

character of a tall herb meadow situated immediately northwest of the bridge to the
mainland. Size of squares Ya3<%s m® — 21 VII 1958,
Tilligg till de atla Oversta rutorna (In addilion Lo the eight uppermost squares):
Agrostis tenuis, Avena pubescens, Deschampsia flexuosa, Festuca rubra. Galinm
verwm, Linaria valyaris, Poa pratensis, Ranunculus acris, Rumer acetosa, R, domes-
tiews, Serophuwlaria nodosea.
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pH-kurvan har emellertid elt nagot ovintat [6rlopp. Virdena ir alltid
hoga vid medelvaltenlinjen, men de sjunker sedan, sa att kurvan har ell
tydligl minimum, dir évriga kurvor visar sitt tydliga maximum [6r att
sedan ater stiga till virden, som i évre geolitoral och epilitoral i allméin-
het dr nagot hogre dn ute vid vattenlinjen. De laga pll-virdena i geo-
litoralen kan mdajligen forklaras av atl vissa delar av detta bille ar en
oxidationszon. Reducerande svavelforeningar i1 konlakt med luften
oxideras. Analyserna visar ocksa, alt syra-bas-status i ovre delen av
geolitoralen saml i epilitoralen dr gynnsam, plIl ligger omkring 6. Inom
denna del av stranden ér i allmiinhet en rik fngsvegetation uthildad
med arter, som annars forekommer i kalktrakters fuktingar, t.ex.
Ophioglossum  vulgatum, Sculellaria  hastifolia och Tetragonolobus
maritimus (jfr karla fig. 8).

Vegetalionsundersikningarna visar, att det finns tva sirskilt viktiga
griinser i strandiingsvegetationen, griinsen mellan hydro- och geolito-
ralens viixtsamhillen saml griinsen mellan geo- och epilitoralens sam-
hillen. Den forra motsvarar medelvattenlinjen, den senare den linje,
som skiljer havsvattenpaverkad mark fran Overvigande sdlyattens-
paverkad mark.

I en tabell har jimlorelse gjorts mellan viistkustens och ostkuslens
strandiingsvegelalion (Dahlbeck 1945, Gillner 1960 resp. Sterner 1933).
Gillners schema (op. cit. 8. 92} har varit utgangspunkl for denna jam-
forelse. De blekingska slrandingarna i skyddat lige med storre sélbvat-
tenspiverkan motsvarar niira vistkustens Scirpus maritimus-
Alnus glutinosa-zonering och vegelationen kan benimnas pa
samma siitt. Den har nislan exakt samma utformning i Kalmarsunds
innersta och mellersta skiirgard. De mera exponerade strinderna med
mindre sitvattensinflytande, som ju dock dr fataliga inom Senoren-
omradet, har en Eleocharis uniglumis-Prunus spinosa-
zonering molsvarande vistkustens Salicornia strictissime - Rosa, Cra-
taegus, Prunus spinosa - zonering. Dessa skiljer sig i viisentliga delar
frin varandra. i synnerhel giller detla undre geolitoralens viixtsamhiil-
len. Salicornia spp.. Puceinellia maritima, P. distans och Artemisia meri-

Fig. 7. Bandprofil Irdn en exponerad sirandiing, udden Roéaskiir i viistligaste delen av
Torp., Rutstorlek 131 m?® Avviigningskurvans kron markerar tydliga tangvallar, —
Belt transect from an exposed shore meadow, the point of Réaskir in the weslern-
mosl parl of Torp. Size of squares 131 m® The tops of the levelling eurve are
caused by banks of sea wrack. — 29 VII 1958.
Tilliigg till de fyra oOversta rutorna (In addilion to the four uppermost squares):
Atriplex litoralis. Cenlaurea jacea, Trifolinm repens, Viola canina.
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Samolus valerand|

isatis tinctoria Selanum dulcamara

Fig. 8 Uthredningen av nigra strandvaxter. Samolus och Calystegia ar knulna kil
de skyddade stranderna 1 norr och oster. Scutellaria och etragonolobus till de nagot
mera exponerade strandernas angsvegetation 1 ovee geolitoral och epilitoral. Tsafis
och Solanum W de mest exponerade moranstranderna 1 vaster. — Distribution of
some shore plants. Samolns and Calystegia arve restricted lo the less exposed shores
in the north and east, Scutellaria and Tetragonolobus Lo the meadow vegetation in
upper geolitoral and epilitoral of more exposed shores and Isatis and Solannm to
the most exposed moraine shores in the west.
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tima dr sillsyntheter i den blekingska floran (jfr Holmgren 1942). Dir-
emol finns flera likheler inom epilitoralen. Kalmarsunds Phalaris arun-
dinacen - Prunus spinosa - zonering i yllre skirgaden Overensstiimmer
déaremot Lill allra stérsta delen med den blekingska zoneringen. Vistkustens
Salicornia europaea - Carex panicea, Sieglingia decumbens - Empelrum
nigrum - zonering forckommer i Blekinge men iir synnerligen sillsynt.
Oresunds strandingsvegelation éverensstimmer till slérsla delen med
den egentliga viistkustens, Forst inne i Ostersjon ersiitts Salicornia-
samhillen av Seirpus uniglumis - samhillen och Puceinellia maritima -
samhiillen av Agrostis stolonifera - samhiillen.

De langgidslade samhiillena i 6vre geoliloralen visar (lera gemen-
samma drag fran viistkusten till ostkusten. Dock saknas ell par sam-
hillen 1 Blekinge och vid Kalmarsund. Den értrika Calamagrositis epi-
getos - Calystegin sepinm - dingen har en intressant motsvarighet 1 det av
Gillner (op. cit. s. 90) beskrivina Calysteqium sepii maritimum, tidigare
av Nordhagen beskrivel fran sodra Norge, Detta viixtsamhiille innehal-
ler etl stort antal sydliga arter.

Moridnstrinder

(Thig. 10, 11). Dessa har den storsta utbredningen av alla strandtyper.
De har en helt annan karaktir dn viistkustens blockstrimder (Gillner
1959). Sten- och grusfraktionerna dominerar, men samlidigt foérekom-
mer ocksi en hel del ler. Delta gor att vegelationen blir en modifierad
strandiingslyp med sammantriingda zoner pa grund av strandens stirre
lutning. Bandprofilen representerar en morinsirand med skyddat lige.
Hydrolitoralvegetationen avviker ej frin strandingar, geolitoralens ve-
gelation kan beniimnas Agrostis stolonifera - samhiille eller stundom
Juncus gerardi - samhiille. Ilir dr vegetalionen gles med atskilliga helt
kala wytor. I geolitoralens dvre del saml i epilitoralen finns ofta en
Hydrocotyle-bard som lecken pa sotvattenspaverkan. I den grusiga jor-
den upptrider bl.a. Anagallis arvensis, Centaurium pulchellum, Sagina
marilima, mera sillan Gypsophila muralis samt pa svdligaste delen av
Senoren Myosotis laxa ssp. baltica. Isalis tinctorie och Solanum dulea-
mara (karta, fig. 8) fir helt knulna (ill de exponerade moranstrin-
derna, 1 epililoralen ér ofta en Alnus glutinosa - strandskog utbildad.
En sallsynt art, som stundom palrilfas invid de forsta albuskarna ir
Scutellaria hastifolia.
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Fig. 10. Blockstrand med skyddat Lige (bandprofil fig. 11). Till viinster hydrolito-
ralens forhillandevis glesa vegetation av Phragmites communis och Scirpus mari-
timus, lill higer en Alnus glutinose - bard, varpd foljer det epilitorala biiltets ekskogs-
vegetation. -~ Scheltered boulder shore (belt transect figure 11]. To the left Phray-
mites and Seirpus maritimus belonging to the hydrolitoral belt, to the right an Alnus
glutinosa border and an oak forest vegelation belonging to the epilitoral belt. —

Osterniis. Aug. 1953,

Fig. 9. Oversikl av strandiingarnas viixtsamhiillen i sodra Sverige, markerar att

samhiillet ifrfga ej forekommer inom omriddet. > markerar, att samhiillel i friga

forekommer pia mera exponerade lokaler med mindre sétvattenspaverkan, — Survey

of the plant communities on Lhe shore meadows in southern Sweden. — indicates

that the community is not found in the area. » indicates that the communily occurs
on more exposed localities with less fresh-water influence.
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Klippstriander

Dessas lavvegetation ar 1 stort seftt densamma som vid andra ostersjo-
kuster. Fran Blekinge har den i korthet beskrivits av G. 12 och G. Du
Rietz (1925). | Klippskrevorna forekommer en artfattig fanerogamyege
tation: 1 nedre delen Asfer tripolium, Plantago maritimea, P. coronopus,
Puccinellia retroflexa samt nagot hogre upp Armeria maritima, Coch-
learia dantca, Sagina marilimea, Viola tricolor och Festuca rubra. Pa de
mera exponerade hallarna 1 vasler. exempelvis Annaskar. dar godsling
av tang och fagelspillning ar storre. tillkommer Allium schoenoprasum,
Atriplex latifolia, . litoralis, Sedum acre, S. lelephium, Senecio visco-
sus, Spergula vernalts och Tripleurospermum maritimum. Dar vaxer
ocksa garna rikligt med Cynanchum vincetoricum. 1 Torhamns ytire
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skiirgard tillkommer pa liknande lokaler bla. Melandrinm viscosum,
Till viisentliga delar éverensstiimmer strandklippornas vegetation med
viistkustens, men vissa skillnader finns ocksa. exempelvis avsaknaden
av Silene maritima (Gillner 1959).

Summary

Vegetation of the Island of Senoren
Ill. The Shore Vegetation

This paper is a continualion of Berglund 1962 and 1963 a, where the vegeta-
tional history and the land vegetation have been treated respeetively.

The shore vegelation has been studied by belt lransects. In connection with
these soil samples have been colleeted from the humus layer. Thirly grams of
the fresh peal have been extracted with 250 ml waler. The pH, specific con-
ductivity, sodium- and chloride concentralion of the extract were determined
according to Malmer (1960 pp. 88 ff.).

The shore is subdivided according lo Du Rietz (1950. cf. scheme in Gillner
1960 p. 24), The communities of the shore meadows including the sublitoral
and hydrolitoral vegetation are summarized in figure 9. They are also com-
pared with corresponding communities of the Swedish West Coast (Gillner
op. cit., Dahlbeck 1945) and with the communities of the Swedish East Coast
(Sterner 1933). The more sheltered and fresh water influenced shore meadows
of Blekinge correspond to the Seirpus maritimus - Alnus glulinosa - zonation
of the Wesl Coast. They are also of much the same type as on the East Coasl.
The more exposed and less fresh water influenced shore meadows of Blekinge
correspond to the Salicornia strictissima - Rosa, Crataegus, Prunus spinosa -
zonation of the Wesl Coast but there are many important differences. On the
other hand corresponding vegelalion on the East Coast is very like thal in
Blekinge.

The diagrams of the soil chemical analysis show that the curves for specific
conductivity, sodinm and chloride run parallel to each other. In the geolitoral
belt there is a high sall concentration but in the uppermost part of this belt
the curves fall suddenly. Probably this is eaused by the confluent fresh water
from the epilitoral belt. In the vegelation this corresponds to the beginning of
the Carex nigra - community, The pH-values are high in the lower part of the
geolitoral bell, low in the middle of the this helt (probably caused by oxida-
lion processes) and high in the uppermost part of the geolitoral belt and in
the epilitoral belt. The acid-base stalus is consequently very good in the upper
parls of the shore meadows. Here is also a rich meadow vegetation with among
other species Ophioglossum vulgatum, Scatellaria hastifolia and Tetragono-
lobus maritimus (map figure 8).

The vegelation of the moraine shores (figures 10, 11] and the rock shores
is briefly described.

21 Dotanisha Noliser 1963,
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Studies in the Aegean Flora

V. Iberis arbuscula sp. nov.
By HANS RUNEMARK

(Meddelande [rin Lunds Botaniska Museum. Nr 181)

In 1958 during an investigation ol the island of lkaria a perennial, fru-
ticose member of Iberis was discovered. The plant cannot be referred
to any easl-Medilerranean species. but is apparenlly related to Iberis
gibraltarica 1., a rare chasmophyte in the area surrounding the Strait
ol Gibraltar,

The newly detected Iberis species is probably an obligate chasmo-
phyle. It has been found on a single precipice in the central part of
Lkaria (il has in vain been looked for in other parls of lkaria and on
the neighbouring island of Samos). The localily is a south-exposed,
c. 200 m high precipice of hard limestone with a horizontal extension
of ¢. 2 km. Il is situated between 600 and 800 m above sea level and
faces the sea. Among other chasmophytes occurring together with the
Iberis species may be mentioned Linum ggaricum Vierh., Cephalaria
sicheri Szabo, Coronilla emeroides Boiss & Spr., Cheiranthus cheiri L.,
Chamaepeuce alpini Jaub. & Spach.. Brassica crefica Lam.. and Carum
multiflornm (S. & S.) Boiss,

The Iberis species is a conlribution to the exclusive group of Aegean
chasmophytes with west-Mediterranean affinities. Other species be-
longing 1o this group are Asperula tournefortii Sieh., Cephalaria sieberi
Szabo. Seabiosa cretica L.. Senecio bicolor (Willd.) Tod.. Dianthus ar-
boreus L.. and Anthyllis aeqgaea Turr.

Iberis arbuscula sp. nov.

Orig. coll. Greece. ITkaria, 2—3 km N of “Praya " ¢, 700 m san. Rune-
mark and Snogerup 18.6 1958 (R, & S. 11481): holotype in LI, isolype in E.

Diagnosis. [heridi gibraltaricae 1., similis, sed differt siliculis obovatis. lobis
alarum rotundalis et sinu anguste lincari.
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Fig. 1. Iberis arbuscula sp. nov. (except. fig. 1 D). — A. Holotypus (<30 — B. In-
florescence; culivated material | x*31 — C. Silicula (4] — D. Silicula of 1. gibral-

tarica L. Gabraltar 1887 Reverchon. herh. LI} {04].
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Description. Perennial shrub 20 50 em high. Basal parts ligneous, 5—10
mm in diam. Flowering branches herbaceous, foliate. Leaves 1—3 cm,
glabrous, T leathery, spathulate to narrowly obovate, narrowing into a
stalklike base, sparsely denticulate towards the apex. Inflorescence con-
tracted. oblong to rounded, of 20—70 flowers. Flowers faintly pinkish
lo almosl while, marginal ones to 15 mm in diam.. the external petals
3 4 times as long as the internal ones. Sepals ¢. 6 mm ovale. greenish
with white margins and a pinkish spot al the apex, Siliculae slighlly
obovale (8 —10 mm long, 6—7 mm broad). wings 2—3 mm, dorsally
rounded, the notch between the wings very narrow. Style ¢. 34 mm.
Seeds not winged. 3—3.5 mm. Chromosome number 2n=14; chromo-
somes relatively large. one pair wilh distincl salelliles.

The description is founded on preserved material from the lype
locality. except for the flowers which are described on living material
cultivated in the Botanical Garden. Lund.

Cullivated material has been used for the cylologic investigation. The
chromosomes have been studied in somatic plates in roots using the
paraffin method (fixation in Navashin-Karpeschenko, slaining in cry-
stal-violet).

Affinities. On vegetative characlers and in flowering state I. arbuscula
can hardly be distinguished from I. gibraltarica L. (ef. e.g. the figure
of thal species in Curtis’s Bol. Mag. plate 124]. The two species also
have the same chromosome number, 2n=14 {cf. Manton 1932). How-
ever, there are greal differences between them in the shape of the sili-
culae (fig. 1 ¢, d).

Other perennial. fruticose members of Iberis, as I. sempervirens 1.
and [, semperflorens L., are easily distinguished from I. arbuscula in
habil, in the shape of siliculae, and in having entire leaves. They too
have dilferenl chromosome numbers 12n=22 and 2n=16 ?).

Summary

The new species {beris arbuscula Run, is described. It is a perennial. frulicose
chasmophyte found on the island of Tkaria in the Aegean Sea. The new species
is apparenlly related to I'beris gibrallarica L., a chasmophyte in the area sur-
rounding the Strail of Gibraltar. The chromosome number for I arbuscula
is 2n=14.

Reference
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Nagot om de skdnska Cochlearia-arterna

Av BORJIE LOVKVIST

Institutionen fér systematisk botanik, Lund

(With an English Summary|

Sliiktet Cochlearia representeras 1 Skane av €. danica L. och av typer
inom C. officinalis - komplexet. Viirdel av dessa typer har varil foremal
for synnerligen divergerande uppfatiningar och floraforfattare har be-
handlat komplexel pa skiftande sitl, medan diremot €. danica har an-
sells som bittre avgrinsad. Sliktet, och da framforalll C. officinalis -
komplexet, ir {oremal [6r ingaende undersdkningar pa flera hall i
viirlden. Nagra resultat, som natls pa skansklt material. kommer att
redovisas nedan.

Cochlearia danica L.

Savitt jag kan finna iir denna art imligen enhetlig i Skane, Vissa slor-
leksskillnader ér iakttagna, men dessa kan i stort setl betraklas som
modifikativa. E(t undantag ulgor en dviirglorm, som upptriider hiir och
var pa den skianska viistkusten, fram/foralll i sydvist. Egna experimen-
tella undersokningar, som bevisar, alt det hiir rir sig om en genetiskl
fixerad dvirgform. saknas, Pa engelskt malerial har Crane & Gairdner
(1923} visat, att dylika dvirgformer. geneliskl fixerade. kan uppkomma
iven efter artificiell sjilvpollinering.

KromoSomtalsundersokningar av plantor fran den skanska viistkus-
ten visar. alt €, danica har 2n—42, Detla lal har tidigare rapporterats
Lex. av Crane & Gairdner 11923). 1 deras arbete papekas ocksa all arten
uppvisar ell intressanl kromosomgarnityr med 14 langa kromosomer.
14 medellanga och 14 korta. Samma storleksskillnader kan iakttagas i
Skanemalerialel.
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Cochlearia officinalis-komplexet.

Linné beskrey €. officinalis redan i Species Plantarum 1753. 1 Systema
Naturae (10. ed. 1759) nimnde han for forsta gangen (. anglica, som
anses sta nira C. officinalis, och ir inrymnd i vad ovan kallas €. ofji-
cinalis - komplexet. Setl ur skansk synpunkt torde de stiorsta variatio-
nerna och den storre mangformigheten foreligga inom €, anglica |14g.
I b och ¢), medan C. officinalis (Fig. 1 a) i egentlig bemiirkelse ér tim-
ligen enhetlig,

Undersékningar over kromosomlalen hos plantor av den egentliga
€. officinalis har gjorls av Crane & Gairdner (1923), som fann 2n—28.
Kromosomerna var alla av ungefiir samma storlek till skillnad mot for-
hallandel hos €. danica. 1 det undersdkla malerialel fran Skane har
2n=24 visat sig vara del vanligaste talel. Pa nagra lokaler [6rekommer
dock andra tal, 2n—23, 26. 27, 28. 29. Det verkar dock som det vore
naturligast all betrakta 2n—=24 som det [6r arlen egenltliga talet. men
extra kromosomer kan forekomma. Att extra kromosomer tilllorts
genom hybridisering torde inte vara helt uteslutet. Korsningsexperiment
utforda av Crane & Gairdner (Le.) visar att detta dr mojligt. Pa Kulla-
berg forekommer dock en typ som synes ha 2n=28 fixeral, utan att det
rir sig om extra kromosomer, men kommande undersokningar far visa,
vad denna typ ir vird.

(. anglica - delen av komplexel éir, som ovan papekals, mangformig.
Kromosomtalsundersokningarna visar, att flera tal forckommer, 2n=236,
48. 60, samt alskilliga andra mellan 48 och 60. En tyvdlig skillnad tycks
finnas mellan forhallandena i oslra och viistra Skane, medan inga egent-
lign undersokningar iinnu foreligger over sydkustmalerial. €. anglica
ir ur morfologisk synpunkt Himligen enhetlig pa dstkusten och endast
ell kromosomtal dr kint. nimligen 2n=236. 1 vastra Skane ir forhal-
landena helt annorlunda. Diir finner man synnerligen viixlande tal,
medan 2n=236 synes vara sillsynl inom de omraden till vilka undersok-
ningarna hittills koncentrerats, Inom dessa dr plantor med lalen 2n=48
och 60 all belrakla som tillhérande rena populationer pia octoploid och
decaploid niva, baseral pa grundtalet 6. I bestand som ur morfologisk
synpunkt dr enhetliga cller har liten varialion forekommer endast et
kromosomtal antingen 48 eller 60. I hbestand med stor varialion varierar
ocksa kromosomlalen, och en hybridisering mellan planlor med 2n=48
och 60 har dgt rum. Inga sterilitelsbarriirer mellan dessa typer synes
forefinnas. och uppkomna primiirhybrider ir fertila med full frositt-
ning. trots all kromosomuppsiitiningen innehaller etl udda antal satser
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Fig. 1. a, Cochlearier officinalis L. s str. 2n-24. b, €. anglica L. 2n=148. c. (\. ang-
lica L. 2n=60. d. (. anglica = C. officinalis. Planta med 2n=>54 Om uppkomst se
text, e. €. anglica 2n -54. hybrid mellan plantor motsvarande b och c.
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om 6 kromosomer, Hirigenom ger primérhybriderna dels avkomma
sinsemellan och dels efter aterkorsning med nagon av ursprungstyperna.
Pa en lokal med stor morfologisk variation har en noggrann undersok-
ning visat att flertalet plantor har kromosomtal mellan 54 och 60. Iin
primiirhybrid (Iig. 1 ¢) mellan de tva kromosomtalstyperna, 48 och 60.
bor fa kromosomtalel 54, da konscellerna hos foriildrarna har 24 resp.
30 kromosomer. Vid en primdrhybrids aterkorsning med en 60-kromo-
somig lyp kommer talen bevisligen att ligga var som helst mellan 54
och 60.

Bland plantorna med 2n=>54 fanns en, som morfologiskt avvek fran
ovriga med samma tal (Fig. 1.d). Del torde varn niadvindigh med en
forklaring, hur en sidan planta kan ha uppkommit. Det framgar av
Fig. 1 e och d. att den senare plantan, trots samma kromosomtal som
den [orra, har klara drag av 24-kromosomig €. officinalis. Del iir vil
bekant, att s.k. oreducerade konsceller kan uppkomma. d.v.s. kKénsceller
med samma kromosomtal som de vegetativa cellerna. Sker detta pa
honsidan, kommer del alt efter befruktning bildas en triploid planta
efter en diploid moderplanta. och en hexaploid efter en tetraploid. Sker
bildningen pa hansidan, dr chansen for att cellen skall (a fungera
ganska liten, men den linns dock. For att denna avvikande planta, som
alltsa morfologiskt har klara drag av (. officinalis, skall fa kromosom-
talel 2n—=>54, masle en oreducerad hanlig konscell med 24 (i stillet for
det normala 12) ha sammansmilt med en reducerad honlig fran en
C. anglica med 2n=60. Aven om forklaringen ir nigol langsokl, torde
den i della fallet vara den enda verkligl tinkbara,

Hybridisering emellan andra kromosomtalstyper inom komplexet ér
kiinda lran andra geografiska omraden (Lovkvist 1963).

Nagra ekologiska anmdarkningar

C. danica. Denna art vixer ibland vid sjalva havsstranden, men van-
ligare etl stycke diirifran. T 8V Skane forekommer den gidrna i anslut-
ning Lill upphéjningar inom havsstrandingar. Den tycks undvika om-
raden med hog salthalt. vilket papekals ocksa av Dahlbeck (1945).
Inom andra delar av Skanes kusler forekommer den girna pa mer
eller mindre stenigl underlag, men visar sig ocksa vid sandiga havs-
striinder.

C.oflicinalis. Denna arl forekommer rikligast inom NV Skines
klippstriinder men kan mera tillfilligt sla till {or nagot eller nagra ar
langre soderut lings viistkusten, vanligen da pa steniga striinder.
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C.anglica, Typerna inom denna art vixer pa strandingar ay
skilda typer. men ocksa pa steniga strinder. Iin annan miljo, dir man
finner dem, iir i anslutming till tangvallar o.d. Forekomsterna i NO
Skane dr i anslutning fill den laga stranden, framféralll dir en viss
sandhalt fr for handen. Undersokningar dver de olika kromosomials-
typernas ekologi har annu inte hunnit giras i nagon storre utslrickning.

Taxonomiska anmédrkningar

Det torde inte vara hell slutgiltigt att den ovan gjorda uppdelningen av
Cochlearia-arlerna i C, danica och C. officinalis - komplexet éir den rik-
liga. Likheterna mellan C. officinalis s. str. och €. daniea ir si stora.
att dessa arter evenluelll kan tinkas sta varandra ndrmre idn de tva som
ovan inrvims i (. officinalis - komplexel. Kromosomialen i etl siadanl
malerial som delta kan tillmitas belydelse forst efter synnerligen in-
gaende undersikningar.

English Summary
Notes on the Cochlearia species of Skdne

The genus Cochlearia is in Skane represented by €. danica and tvpes within
the C. officinalis complex.

C. danica has 2n=—42 and is morphologically uniform, with a dwarf type as
the only exception,

In the complex, C. officinalis s. str. has 2n=24. bul plants with exira chro-
mosomes (2n—25—29) occur. They may have developed after hybridizalions.
but this is not proved. — €. anglica is polvmorphous with the investigated types
having 2n=236, 48, and 60. In Skine hvbrid swarms between types with 2n-— 48
and 60 arc met with.

Among the primary hybrids with 2n- 54 one deviating plant was found,
the probabe orvigin of which was from a normally reduced female gamele of
a Coanglica planl with 2n—60 and an unreduced male gamete from €. offici-
nalis s, str. with 2n=24,
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Nils Lilja och Skanes Flora

Av AXEL TORIE

Botaniska Tridgarden, Lund

Nils Lilja var en orolig natur. som sysslade med mangahanda ling.
ofta med [6ga framgang. Hir skall endast behandlas hans sysslande
med viixter, 1 synnerhel de skanska. Men forst nagra biograliska upp-
giller,

Nils Lilja var fodd i Blinkarp 1808 d. 17 okl.. gick i Malmo skola
1824 1828 och blev student i Lund 1829, diir han imnade studera till
priist. Sjukdom. han var lidvis nistan blind. hindrade honom att full-
folja detta; han [orsokte forsorja sig som skrifistillare. idkade (ro- och
blomslerhandel och hade ett kommissionskontor. Ar 1843 blev han
klockare i Billinge, men vanirivdes och [drsokte upprepade ganger
skalla sig en annan tjinst. Tliri hade han dock ingen framgang., men
han var ofta och under langa perioder ledig fran klockarebefallningen.
Han dog 1870 d. 19 dec.

Liljas hag for vixlernas varld viickles tidigt. Del var hans [ader som
ledde honom in pa den viigen. Denne hade ulan nagon som helsl hjilp
birjat syssla med naturen och synnerligast med viixlerna. Senare nir
sonen horjat skolan i Malmo och fatt nagon undervisning i naturveten-
skap blev det han som kunde underlitta och fordjupa sin faders och
sina egna strivanden i den riktningen. Siikert har de bada offral myc-
ken lid och moda pa att utforska vad som vixte i markerna bade niira
och lingre ifran deras hem. som fram (ill 1825 var Blinkarp och diir-
efter 1 nagra ar Ramstorp. ett litet hemman underlydande Trolleholm.
Detta Kommer till synes Lingre fram i tiden.

Niigra nirmare uppgifter om Liljas botaniska studier under skol-
tiden i Malmo och under de forsta studentaren i Lund linns inte pa
annat sitt dn all han visade sig vara val (6rirogen med floran i och
kring dessa bada stiider. Visserligen kallar han C. A. Agardh och Elias
Fries for sina lirare. men nagon examen for dem avlade han ej och ej
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Nils Lilja.

heller [6r ndgon annan. Det ser ul som om han mest studerade pa egen
hand och utan annal syfte in att tillfredsstalla sitl eget intresse,

Ar 1835 birjade Elias Fries, da professor i Uppsala, utgiva Flora
Scanica. Pa Lilja synes detta ha verkat sia. att hans eget sysslande
med Skanes viixter tog en fastare och mera bestimd form.

Pa hosten 1836 skriver Lilja till Fries och erbjuder sig att limna
vixlgeografiska tilligg till floran. Han siger sig sjilv ha tinkt atl ut-
arbela en flora éver Skane, men var likvil beniigen att sasom en tack-
samhetsgiird it Fries limna dessa uppgifter, som han annars varit en-
sam om. Han ftilligger: »Jag ir dfvertygad om, att ingen bolanisl i
Skane for nirvarande har mera reda pa skanska vextstillen din jag».
Han kommer ocksa med forslag att Fries matte hos Vetenskaps Aka-
demien ulverka resestipendium al honom. pa det att han dn mera skulle
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kunna uloka sina kunskaper om den skanska floran. Det gillde 1 syn-
nerhel de sydliga kusttrakterna och de nordligare delarna av land-
skapet som var foga ulforskade. Lilja vill ocksa alt Fries skaffar honom
en lorliggare il floran.

Hur Fries stillde sig till alll della fr inte kiint, Troligen har svaret
varit en besvikelse [6r Lilja, ty han tillgriper nu en annan atgird. Pa
nyaret 1837 forekommer i Altonbladet en langre insindare. skriven ay
Lilja, vari Fries™ flora blir foremal [6r en nargangen granskning.

Inledningsvis prisar han Fries, kallar honom ett »hotaniskt snille».
som Norden kunde vara stolt dver att dga, sa mycket mer som den bo-
taniska velenskapen forst hiivifran riknar sitt egentliga ursprung.

Om floran diiremot har Lilja mycket att anmiirka. Del s.k. naturliga
systemet som IFries anvinde var inle alls passande (6r en landskaps-
flora, da en sadan inle kunde Limna niagon helhetsbild av systemel. Iin
sidan flora var ju. menar Lilja, framfor alll avsedd [6r nyborjare och
det gives fa sadana som miktar studera denna velenskap efter ett na-
turligt system, 1 delta avseende var det gamla Linnéanska bade lattfatt-
ligt och dndamalsenligl.

Lilja har ocksa en del alt siga om hur I‘ries begriinsar arterna. vad
som skall kallas varietet o.s.v. Mest att anmiérka har han dock belrif-
fande vixllokalerna, som han finner vara mycket ofullstindigl an-
[6rda. Han riknar upp en mangd dels nya, dels gamla och dels sadana
diir vissa arter var ovissa eller helt [orsvunna. Dessa viixtlokaler och
annu dubbell flera siger han sig kunna tilligga. ty fiven han hade en
Skane-tlora under arbete och hade en langre lid varit verksam med att
skaffa sig noggranna uppgifter om vaxistillen. Dock ville han inte [or-
soka livla med Fries utan endasl, da vi pa modersmalel saknar en
Skane-flora, utgiva en sadan, som »jemte noggranna diagnoser och
vextstiillen. upptager vexlernas medicinska och ckonomiska nylla d.v.s.
forenar nojel med nyttans.

Nagon dag senare. i Aftonbladet 17/1 1837, skriver Fries, att niagon
polemik med Lilja kan det inte bli tal om. men om denne lagit del av
Flora Scanica i sin helhet hade hans insindare varit timligen
adverflodig. Da jag icke hade rum for nagon barlasl, forlsitter Fries,
uteslot jag hundradetals av mig sjilv vilkiinda viixtlokaler och an-
forde endast de visentligare och vikligare. — LEn av de arter som Lilja
omniamnde var Primula elalior och om den siger Fries »hade jag icke
Lillfille att speciellt anfora hvarje hage eller buske den vexer utis,

»All jag icke upptagit atskilligl som Hr Lilja saknar, har i synnerhet
tvenne skiil: det ena alt jag afhandlar atskilligl i andra arbeten: det
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andra uti en vana, som mangen annan torde finna besynnerlig, alt icke
skrifva ofver niagol som jag ej undersokt eller férstar bedéma . . .».
Han siger ocksa att han inte tinkt sig, att hans »Specialllora» kunde
vara av intresse for en storre allminhet och fér den skull inte latit
annonsera densamma. Till sist heter del: »Som jag dessutom star i for-
bindelse hos Hr Lilja for mycken artighet biade pa vers och prosa. sedan
han hérjade sina botaniska studier: sa far jag heligt [6rsiikra, att ingen
hogre dn jag kan glidja sig 4l Hr Liljas hastiga framsteg: all ingen vil-
ligare én jag skall erkénna viirdet af Hr Liljas upptickter. niir han
Iyckas gora nagra siadana och att jag al hjertat dnskar att dess hogt-
striifvande ande i den milda blomslerverlden matte finna ro».

Finna ro eller s6ka ro var nu nagot som inte alls passade Lilja. Tviirt-
om, fann han av Fries’ genmiile, trols dess bitande innehdll, ylterligare
beligg for, atl en Skane-flora, sidan han tinkt sig den, hade en mis-
sion att fylla.

Liljas Skianes Flora [(orelag fardig och ulgiven pa C. W. K.
Gleerups forlag redan 1838, (Samma ar fyllde Lilja 30 ar.) Floran ér
tillignad Tans Kungl. Hoghet Josef Frans Oscar, Sveriges och Norges
Kronprins och kansler for Lunds universitet. Infér honom redovisar
Lilja silt verk, som kunnat utkomma endasl tack vare den godhel som
Kronprinsen visal honom. (Lilja hade under aren 1834—1838 atnjulil
ett drligt understéd ur Kronprinsens privata handkassa.)

Foretalet éir vidlyftigt. Han vill tillkdnnagiva, alt han »icke ex pro-
fesso ir botanist». Dirmed menar han, att han icke pa statens bekost-
nad haft tillfille att forvirva sig nagon vidstriickt erfarenhet inom
naturens omrade och att arbetet ej gor anspriak pa nagon string och
kritisk vetenskaplighel, utan ér blott att betrakta som ett forsik att giva
den ostuderade en populir viixtbeskrivning och en hjilpreda vid bola-
niska excursioner. Vidare har arbetel ej tillkommit av skrivbegir eller
for att dirmed gora nagon ekonomisk vinst, utan endast dirfor att han
sedan barndomen sysslat med vixter och alt detta under hans fler-
ariga sjukdom varil hans enda tillflykl och trost. — Detta later betyd-
ligt mera dimpat dn inséindaren i Aftonbladet.

Floran upptager mer én tusen arler. numrerade i lopande t6ljd och
dven [6rsedda med de nummer som férekommer i Fries® flora. De bada
flororna upptager samma viixter men vinder sig till olika publik: I‘ries’
1ill den liarda virlden, Liljas till en storre allmiinhet. Den senare {6ljer
diarfor, som forut nidmmts, det Linnéanska systemet med de beteck-
ningar som héra dit, men ir for 6vrigt helt pa svenska.
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Med sa olika utgiangspunkter liter de bada arbetena sig knappasl
jamforas med varandra. iven om det skulle ligga nira till hands att
vilja gora sa. Lilja édr mangordig och berittande. | synnerhet giller
detta vixtlokalerna, som noggrannl uppriknas bade for allmiinna och
mindre vanliga arter. Manga av platserna synes Lilja ha sjily besokl.
Siirskilt ofta nidmnes lraklerna kring Blinkarp (Liljas barndomshem]|
och Ramstorp (dit fordildrarna flyllade 1825). Florans egentliga viirde
ligger vil i dessa lokalangivelser.,

Lilja har ocksa nedlagl [orljinst genom all anlora svenska och
skanska vixtnamn. Sirskill de senare varav han ndmner niirmare
hundralalel. som tydligen var i bruk dd, men som numera ofta ir
bortglomda.

Nagot mera patagligt erkinnande for sin flora synes Lilja inte ha
falt och ej heller fick han nagon officiell uppmuntran som kunde ha
stimuleral honom att fortsitlta pa den inslagna viigen.

Han fortsiitter emellerlid. I Botaniska Noliser, 1839. redogor han for
nagra viixtlokaler som han inle kinde till néir floran gavs ul. Det samma
gor han i flera nummer av Tidning [(Or tridgardsskilsel och allméin
vixtkultur, som Lilja gav ut under aren 1840—1848. Sa heler del i nov.
[841: »Vinner af Skanes [lora underriatias hiirmed, att den hos oss
sfillsynta Epipoginm Gmelinii fiv i somras funnen i lemlig miingd vid
Lindved och vixande pa en skogsudde som ulskjuler i Borringe-
sjon . ..o I aug, 1842 heter del: »Orobanche elatior forckommer i stor
miingd i akrarna och vid viigen iinda fran Raa till Sibyholmos,

Sedan Lilja ar 1843 flyttat ill Billinge. dir han blivil klockare, synes
han timligen snart ha (Orelagil en omfattande inventering av floran
bade i Billinge och Roslanga och Irakterna diaremellan. Resultatet har
han publicerat i Botaniska Noliser, 1846, i en avhandling pa 14 sidor
upptagande belydligt mer in femhundra arter. Han har saledes pa
della begriinsade omrade anlecknal ungefir hillften av Skanes da kiinda
arler. Sasom vixtlokal ndmnes i flera fall Billinge N 7, som ér kloc-
karegarden,

Upprepade ganger var Lilja under lingre eller korlare lid ledig frin
sin klockaretjinst och verkade da som tidningsman och hann med ati
vara redaktor [Or tre olika lidningar i Malmo. Sin vana trogen skrev
han om skanska viixler dven hiir. 1866 var han redaktor for Malmo
Handels- och Sjofarts-Tidning. Det var pa varen och han bérjade med
notiser om varviixter men overgick i en serie artiklar som upptog stort
ulrymme i tidningen. Anledningen var att Hartmans flora kommit ut i
en ny upplaga. den nionde. Vad som i den sades om Skanes viixter fann



336 AXEL TORJE

Lilja vara oriktigt, vilseledande. Detta var sa mycket mera beklagligl
som floran anviindes i undervisningen. Lilja redogor i sina artiklar for
drygt tva hundra skdnska vixters férekomst. Han hoppas att hirlill
skall tagas hinsyn nér floran nisla ging kommer ul i ny upplaga.

Samma ar (1866) ulkom en ny skiansk flora, skriven av 7. W. (.
Areschoug, da adjunkt vid Lunds universitet. Han nimner flera per-
soner som limnat honom lokaluppgifter, men Liljas namn férekom-
mer kanske inte mer in en gang och da foljt av fragetecken, Det synes
dock, atl Areschoug lill icke ringa del hiimtat sina lokalangivelser [ran
Lilja. Sirskilt giilller detta siadana orlsangivelser som Ramstorp, Roka-
holm, Gryttinge. Hjortardéd och andra, vilka genom Lilja blivit be-
kanla i de skanska flororna.

Tydligt dr ocksa att Areschougs flora inte lamnat Lilja nagon ro.
Sjilv hade han si gott som stindiglt samlat material till en ny upplaga
av sin flora. Han viinder sig genom brev eller pa annal sélt iven
genom uppmaningar i tidningar — till olika personer for att fa nya
uppgifter om vixtforekomster och [6r att fa de gamla kontrollerade. Lin
av dem som han pa detla sill var i livlig férbindelse med var en ung
botanikstuderande, Alfred Falck. I Lunds universitets bibliotek forvaras
13 langa brev som Lilja under aren 1866—1869 skrivit till Falck. I dem
diskuteras en stor del av de skanska vixternas forekomst m.m.
Tyvirr synes IFFalcks svar pa breven inte vara bevarade. Det visar sig

emellertid att Lilja i flera avseenden har en annan uppfatining éin den
som [6rekommer i Areschougs flora. Han ger sig ocksa in pa rent viixt-
systematiska fragor, vill stilla upp nya bade slilkten och arter och gora
omflytiningar bland de gamla. Detta och myckel annat kommer Lill-
synes i florans nya upplaga, som var under tryckning i tre ar. Den
langa tiden berodde till en del pa att Lilja gjorde ideliga findringar.

Slutligen pda varen 1870 kommer Skamnes Flora, innefat-
tande Skanes vilda och odlade vixter uti sin utokade
och forbillrade upplaga. Tryekt i Stockholm och utgiven pa L. J. Hier-
tas forlag dirstides.

1 forordel limnar Lilja foljande bekinnelse: »Frian mina skinska
skogars djup dfverlemnar jag hiirmed mitt lestamenle lill min skona
dlskade fiderneprovins. Sveriges rika. fruktbara och herrliga blomster-
land. som utgjorde min barndoms fértjusning. min ungdoms kiirasle
tillflykt och der jag édfven i alderdomen haft min bista och min ljul-
vasle sysselsiillning».

Den nya upplagan skiljer sig vidsentligt fran den férra. Sa har alla
viixterna givits svenska namn f6ljda av det lalinska som ir salt inom
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parentes. Lilja menade, alt i en svensk lirobok i viixtkunskap hade de
svenska namnen storre betydelse an de latinska, vilka senare dock icke
kunde undvaras. Det var Fries som inspireral honom dartill. Lilja har
mast nybilda en mingd namn, En del ir endast dverforingar eller dver-
sittningar fran lalin eller annat sprak. Nagra ha fortlevl. andra icke.

Lokaluppgifterna har atskilligl forindrats, nya har tillkommil, andra
har strukits. Viixter som i den forra upplagan ansags vara ovanliga ar
nu i flera fall allminna. Andra som redan tidigare forckom sparsamt
ar nu an mera sillsynlta eller kanske hell borta.

Som titeln anger inneholl floran odlade vixter ocksa. I forsta upp-
lagan fanns elt litet tilligg upptagande nagra kulturvixter. Defla ut-
byggde han vidare lill en Flora 6fver Sveriges odlade vex-
ter. som ulkom redan 1839 och [6ljdes aret dirpa av Forsta supp-
lementel, allt tryckt i Stockholm. Den fick emellertid en mycket besk
kritik i »Eos, Litteriir Tidning». 1840, Men redan 1842 var Lilja fardig
med en ny bok i samma dmne. nimligen Handbok i de odlade
vexlernas flora och deras kullur, Ett stort upplagt verk
varav inte stort mer éin borjan — tva hiften pa sammanlagt 276 sidor —
utkom. Det forsta blev obarmhirtigt nedgjorl i :Frey. Tidskrift for
vetenskap och konst», 1842, av signaluren »J. A.». — Troligen Nils
Johan Andersson, botanist och sedermera professor vid Bergianska
triidgarden.

Efter dessa bada misslyckanden dréjde det nira 25 ar innan Lilja
kom med nagon liknande handbok. dock begriinsad till Svenska
Foder- och Siddesviaxter. ulgiven 1867.

I den nya upplagan av Skanes flora fick Lilja utlopp for sitt vetande
om odlade viixter, framlor allt tridgardsviixterna, IElE sammandrag av
det viisentliga av vad han tidigare skrivit i detta dmne. kompletterat
med 30 ars erfarenhet. kommer hir till synes.

Forut éir namnt att Lilja lorsikie sig som viixtsystemaliker. Diarvid
hade han dock ringa eller ingen framgang alls. Viljan var nog god, allt-
for god. men hans livliga fantasi férde honom ut pa viigar som han
inte behiirskade. Del borjade och skedde i synnerhet i ovannimnda
floran dver odlade viixter.

Pa 1820-talet infordes fran Kina till England en ny viixt. som fick
namnet Primula sinensis. Den visade sig vara odlingsvird och kom diven
lill vart land. Nir Lilja skulle beskriva den for sin flora. fann han att
den inte var nagon riktig Primula-art ulan skilde sig frian detta slikte
i flera avseenden. lan ansag det berittigat att pa dessa olikheter stiilla
upp ett nytt slikte som han gav namnet Oscaria med arten O. sinensis
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foch en annan art). Direkt uttalat ir det inte, men tydligt dr att Lilja
pa detta siilt ville hedra sin villgirare Kronprins Oscar. Han blev dock
ensam om sill nya slikle. Oscaria nimnes endast som synonym. Slik-
let som sadant har Lilja kvar dnnu 1870 1 Skanes [lora. men nu har han
dindrat namnel till Primulopsis.

Betydligl mera invecklat blev ell anmat av Liljas namngivningsforsok.
Det gillde ett par blomsterviixter, som forls i odling under namnet
Calandrinia, Av heskrivning pa hur detta sliikle skulle se ul, drog Lilja
den slutsatsen att de inle alls kunde hora 1ill Calandrinia, utan maste
vara ell par helt andra. ej f6rul beskrivna och namngivna arter, som
Lilja nu utan nagra storre betiinkligheter dapte Lill Tegneria. Strax efter
dindrar han namnet till Khodopsis. Dirmed blev det viirre, detta namn
var redan upptaget pa annat hdll. Tlan forsoker yilerligare med elt
annal namn innan han atergar lill Tegneria med den motiveringen, att
en i hela Europa sa ryktbhar skald som Tegnér fortjinade elt namn i
blomsterviirlden. — Dessforinnan hade Lilja brevviixlat med Tegnér.
Lilja hade tinkt all ge ut en kalender och énskade bidrag fran Tegndér.
Denne synes ha svarat undvikande och menat atl viill ingen numera
fragar efter vad han skriver. Lilja svarar atl Tegnérs namn visst inte
var urmodigt och sjily hade han bidragit lill att hedra del genom all
sbenimna ett nyll sliikte av nagra bland de vackraste Sydamerikanska
viixter [6r Tegnéria: etl slikte som fortjinar detta namns. (Skriver
Lilja julafton 1839.)

Ytterligare ett par slikten lanserar Lilja i sin flora, Dessa och de
foregaende giver han forutom den svenska iven en latinsk beskrivning.
Sadan forekommer i floran, i Bolaniska Noliser, 1839. och i den tyska
tidskriften »Linnaear.

Som redan néimnts bley Liljas llora over odlade vixler kritiserad i
den litterira tidskriften »Eos». Kritiken var signerad +T» (vem som
dolde sig bakom den framgar inte) och gilllde framfor allt Liljas viixt-
systematiska dventyrligheler.

Av Liljas sitt att bestimma nya slikten, heter del, kan man med all
rittt pastia. all han mera skadar naturen med poelens 6ga fin med natur-
forskarens. Har man inle nagot biiltre att komma med. gor man klokt
i att avsta fran detta nyhetsbegiir. Onskligl vore att Lilja ville inhiimta
vad Linné¢ anfort i dessa stycken, ty ur dem kan hiimlas smings
gyllne lirdomar, som det icke hélves nigon svensk bolanist (dlmins-
tone hvarje. som vill upptrida sasom nyskapande {Orfattare) atl vara
okunnig omo».
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Bland mycket annat skulle han da icke, iven om han ainjulit nad av
nagon hogl uppsatt person eller av sympati for en beromd skald. brutil
mot hundraarig hiivd och uppkallat vaxtslikien elter personer som inte
alls hafl med bolanik eller naturvelenskap dver huvud att gora,

Del var viil della som féranledde Lilja att avsti fran Tegneria. vilket
namn han dock atertog sedan han funnit att den Ivske skalden Schiller
fall elt viixtslikte (Schilleria) uppkallal efter sig.

Man skulle kunna tro att Lilja efter den nedslaende kritiken. varav
vi endast berdrt en del. skulle vara mera alerhallsam. Men sadant var
inte hans kynne. kritik hade féga verkan pa honom.

Lilja idkade &ven frohandel och salde under nagra ar dessulom
planiskolealster. 1 sin tridgardstidning lit han trycka katalog over vad
han hade att silja och i den lick hans »namnfanlasi» fritt utlopp utan
afl mota motstand.

Detta och myekel annat kommer Lill synes i hans stora [lora 1870,

Nagra egentligen nya slikten att beskriva har han visserligen inte,
men han moéblerar om sa myckel mera bland de gamla. Delar och
bryler ut nya slikten. Av Bromus far han ut Bromopsis, av Malva
Malvaria o.s.v. Han forsdker ocksit ateruppliva [orlinnéanska slilklen
sasom Nummularia, vilkel han skiljer [ran Lysimachia. Pa ungefir
samma silt gar han fram bland arterna. Riaknar man med alla slikten
och arter som han velat omdépa blir det ett betydande antal. Men nagon
[ramgang hade han inte. T nagot iildre bolaniska samlingsverk fore-
kommer hans =namn» som synonymer, annars inle. Endasl i ett lall
har hans namngivning halt bestaende viirde, nimligen Godelia amoena.
Dock hiinger delta samman med om Godetia skall bilda ett egel slilkte
eller hora till Oenothera.

Allt detta bor emellertid inte forringa florans egentliga syfte och
virde. Den kommer viil alltid att bli en kiilla att (med urskillning) 6sa
ur nir man vill veta nagot om skanska vaxter i gangen tid det lir ju
handa fin i dag att niir floristen i Skane gar ul all soka nagon rar orl,
radfragar han forst - Liljas,

Sjilv liiste Lilja stora forhoppningar till sin flora. som han Irodde
skulle omfattas med allmiint intresse och bliva nagot av en [olkbok. Del
ir med en viss stolthet han skriver till Fries (25/1 1870): »Jag lror att
det blir den fullstindigaste provinsflora i verlden».

Men hur mottogs den? Tyviirr liksom [6rra gangen timligen Ijnml,
I Aftonbladet kommer en anmiilan vari man gor utdrag ur (drordet
och sager. att boken ér i hog grad dgnad att sprida értkunskapen lill en
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vidare krets in som hitlills varit och déirmed gora den till elt féremal
f6r folkundervisningen. — Men Aftonbladet stod ju niira lliertas forlag.

I ett par skanska tidningar [6rekommer korta noliser. Snillposten
hade en sadan, men efter nagra dagar (30/6 1870} kom en lingre och
mycket berbmmande recension skriven av N. P. Osberg, en av Liljas
viinner fran Lundatiden. han kallade sig nu privatliirare och var bosatt
i Malmé. Osberg ville hoppas alt denna flora icke skulle vara sista
alstret av Liljas nil fér en vetenskap, »hvars studium han hela sitt lif
med sa mycken virma omfattat och med sa mycken framgang odlat».

Den ekonomiska vinsten [6r Lilja var del ocksa klent bestillt med.
I brev till sin vin redaktor F. Borg i Héilsingborg beklagar han sig och
skriver: »Skam al Hierta alt icke gifva mig ett ére [6r hela detta dryga
arbete, som kostal mig mycken moda. Han dr millionér och for en god
saks befrimjande fdro nagra hundra rdr ju fér honom en spottstyvers.

Lilja skérdade nu som {orr varken guld eller fira, men han hade den
tilfredsstillelsen att se sitt livsverk 1 tryck. Han dog ju snart dérefler.

Pa Billinge kyrkogard ér till Liljas minne rest en gravvard, tilllkom-
men genom insamling bland viinner. Han hade trots allt manga sidana.

Anmérkningar

Den nimnda insindaren, som var infiérd i Aftonbladet 1837 d. 4 och 7 januari
och av Lilja daterad nov. 1836, ir veterligen férsta gingen Lilja publicerar nigol om
skinska vixter, Vad han hir anfor om viixtlokaler kommer igen i floran 1838, ’d
samma silt ir det med vad han skriver i Malmé Handels- och Sjofartstidning 1866
{april- maj), det upprepas i floran 1870.

Vid utarbelandet av denna uppsats har, sisom framgir, materialet hiimtats fran
tidningar och tidskrifter, frin Liljas skrifter och icke minst fran hans brev. Lilja
var en flitig brevskrivare. Nirmare 300 hrev — siikert flera — finnes bevarade och
forvaras i olika bibliotek och arkiv. De flesta avhandlar dock helt andra ting iin
bolanik. Tyviirr dr alla de brev han sjilv fatt mollaga icke hevarade.
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Smérre uppsatser och meddelanden

Ett par forbisedda vidxtuppgifter fran Sandhammaromradet

Arbetet med den nya skinska floran, som si framgingsrikt forls fram mot en
avslutning under professor H. Weimuarcks ledning, har givil en rad nya intres-
sanla fynd av mera siillsynta viixter inom det skanska omridet.

Det fir ju kanske icke si miirkvirdigl att en eller annan art pa delta sélt
tidigare kunnat gémma sig undan en mindre rationell inventering men det ir
kanske mera mirkligt att en del dldre lokaluppgifter for viixter med myvcket
begrimsad spridning i Skane i viara dagar skulle kunna letas fram ur tidigare
bolaniska Irvek.

Jag har ansett det viirt all hiir paminna om ett par sidana arter, som om-
niimnas i Bengt Fried. Cronbergs gradualavhandling «Oeconomisk beskrifning
Ofver Milarne uti Skitnes, vilken i februari 1762 ventilerades i Lund under
professor Clas B. Trozelii overinscende.

Denna lilla skrift redogor i 20 paragrafer f6r hushiallningen pa de sk
Milarne i Sandhammar-omradet och uppehiller sig diirvid huvudsakligen vid
skogsplanteringarna pa de omfattande flygsandsmarkerna. Skriften innchaller
emellertid ocksa niagra allménna iaktlagelser dver Milarnas vegetation och
diirvid var det speciellt § 14—16 som lilldrogo sig mitt intresse.

I § 14 siiges salunda »Pa sank-jord och dir tufwor warit fandt man nagra
stand af Sqwattran, ledum-+. Nolisen dr satillvida intressant som den icke synes
ha uppmiirksammats i nagon av de senare. detaljerade skanska viixtforteck-
ningar eller Iokalfloror, i vilka Ledum omniamnts. Den svdligaste pa senare
tid niimnda och kiinda lokalen {6r Ledum tlorde viil vara den i sanka betes-
marker pa Bertilstorps fdgor i Andrarums socken. vilken lokal jag tidigare
Mera ginger besokt med Ture Hulthén som ciceron, Ledum-lokalen vid Sand-
hammaren har legal flera mil lingre at sdder.

Men Cronbergs dissertation bjuder pia vtterligare en overraskning i uppgif-
ten i § 16 dir han nirmare beskriver Milarnas torvmossar: «Pa desse Torf-
masar viixte icke nagodt for Boskapen synnerligen godt och dugeligit griisslag:
ulan endast ett som af gemene Man kallas Tak eller Ag. Schoenus, hwilket
arligen af sin rot upwiixer till 2 a 3 alnars hogd. Brukas hiir & orten, i brist af
annat hé, till kreaturens féda om wintren. . . . Olinningen, . . . beljenar sig
jimwiil af detta griisslag lil lak-tikning». Enligt foregaende skulle delta ha
hort till Hagesta by. Ingenstiides i senarve litteratur har denna uppgift citerats
och lokalen fr i nutiden bortglomd. Cladium har, cfter vad jag kunnat finna,
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antriiffals inom Silvakra., Ivetofta, Kiaby och Arrvie saml iven uppe i Osby
socken i nordligaste Skane.

Aven om dessa bida forekomster falla naturligl in med resp. arters utbred-
ningsomride si synes del mig likvil vara viirt uppmiirksamhet dia bada repre-
sentera de sydligaste fyndorterna for dessa arter i vart land. Mirkligare dr
egentligen att det fortfarande dr mojligt atl i dldre botanisk litteratur finna
lokaluppgifter for sillsynta viixter, vilka uppgifter helt tappats bort under
florvistikens guldalder,

BERTIL LINDQUIST(T)

Nagra Orobanche-notiser

Ar 1939 gjorde undertecknad i Botaniska Notiser en [orteckning over de
Orobanche-arter som iakttagits mer eller mindre spontant viixande i Lunds
botaniska triddgard. Flerlalel av dessa — samtliga pa fritt land férekommande
arter. som med siikerhel kunnat konstateras — har alerhommit under senare
tid. flera av dem si gott som varje ar, andra under kortare perioder eller
enstaka ar. En ny arl har ocksa tillkommit, niimligen O. minor Sutt. som
under dren 1944, 1952, 1955 och 1957 antecknals som parasit pa Trifolium
repens, siviil pa Trifolinm-gruppen som ute i grismattan. Vidare har for at-
skillign av de jakttagna arterna noterats en del viirdviixter som forut varit
okiinda eller ovanliga for arten i fraga. De redovisas i det foljande.

0. lucorum. Denna art, som sedan gammalt forekommit pa Berberis i trid-
giirden nu mera sparsamt dn forr — och som fiven regelbundet brukat
viixa pa olika Thalictrum-arler, iakllogs ar 1951 pa Aguilegia vulgaris, Ar 1955
forekom den i stor ulstriickning pa denna viirdvixt: bland A, oulgaris i pomacé-
kvarleret ritknades ej mindre fiin 67 blommande stjilkar ayv O, lucorum, och el
tiotal forekom dessutom pa Aquilegia i den systematiska avdelningen. Ar 1951
forekom samma Orobanche-art dven pa Dicentra formosa och 1956 pa Tellima
grandiflora. Ingen av dessa viirdviixter éir kiind av Beck, som i sin monografi
i Das Pflanzenreich (1930) endast anfor Berberis och Rubus som siker! kiinda
sadana.

0. Hederae. En Orobanche iakllogs pa Aralic-gruppen sent pia hosten 1939,
niir gruppen rojdes av. Den vixte intill A, chinensis och har parasiterat pa
denna eller nagon annan Aralic-art. Troligen var det 0. Hederae:; materialet
var dock e¢j Fimpligt for en siker bestimning. — | en tridgard i Botaniska
Iriidgiardens niirhet, Tunaviigen 4, uppticktes i sepl. 1958 (av L. Viirendh) en
Orobanche, som visade sig vara 0. Hederae. Den viixte ett par meter fran en
viigg med murgrona; tydligen hade den sprilt sig hit fran Botaniska triidgar-
den, diir den regelbundet brukar viixa pa Hedera,

O. vamosa viixte i dildre tid ofta pi hampa, som odlades pa [Grsokstiltet med
bla. graminéer; ar 193¢ kom den ocksia upp pi samma viiedviixl, men i gagn-
viixtavdelningen, 19531 antriiffade akademilridgirdsmiistare A. Torje en Oro-
banche pi Macleaya cordata, som odlades pa det nimnda forsokstiiltet. niira
den plats dir hampa tidigare odlats och Orobanche ramosa [drekommit. Det
visade sig ocksa, atl det var fraga om denna art, vilken tidigare aldrig iakt-
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tagits pa Macleayga eller dver huvad nagon papaveracé, om den ocksa enligl
Becek (a.a.) kan forekomma pa viixter av atskilliga olika familjer. Den aterkom
ar 1953 pa samma virdvaxt.

O. erenala har brukat upptrida pa olika drtviixter (Lathyrus- och Vicia-
arter) men viixte hosten 1943 dven pa Tropacolum majus, dir den utvecklades
krafligt, samt pa Safureja hortensis, div den dock visade en hell svag utveck-
ling. Den forekom ocksa ar 1943 i en kruka med Pelargonium zonale, Detta
gav anledning LI omprévoning av del exemplar av Orobanche, som en gang
insamlats av Hj. Nilsson pa Pelargonium men ej lidigare kunnat sikert be-
stiimmas. Det Overensstammer pi det hela tagel med 0. crenata, men har
avseviirl mindre blommor. Del masle dirtor tillhora O. crenata var. silvestris
Beck. vilken utmirkes genom sma blommor och vanligen parasiterar pa Pelar-
gonium. Svirigheten vid bestimningen beror pa att varieteten i blomstorleken,
vilken anviindes som en gruppkaraktiiv, avviker frin gruppen Speciosae och
dverensstiimmer med Minores.

O. minor. Utom pd Trifolium repens har denna art en ging [orekommit som
parasil pia en i kruka odlad Campannla, (. garganica, Fnligt Beck ir arten
tidigare iakltagen pa en annan Campeanula, C. Poscharskyana,

I samband med de anférda Orobanche-arterna kan iven ett par Cuscata-
arter omnimnas. Den i triidgarden i stor utstriickning [6rekommande C. euro-
paea, som tidigare mest angripit olika Compositae, har ocksi parasiterat pa
skilda Tabiater, bl.a. Hyssopus officinalis och Stachys silvalica: ett bestind av
den senare arten dddades hell ay parasiten.

Cuscuta lupuliformis saddes nagon gang pa 1940-lalet och forvildade sig
sedan och angrep Rubus illecebrosus och Syringa reflera: pa den senare viixte
den Lill 1,65 meters hojd. — Samma art har [.6. enligt en insamling av K. I
Flinck ar 1961 térekommit till synes fullt spontan i Stockholm, Kungstriid-
giarden, dir den ocksid parasilerade pa en syrén: eljest brukar arten ofta fire-
komma pa Salix,

H. ITIELMQVIST

Summary

A number of new or rare host planls for some Orobanclte species were observed in
the Botanical Garden of Lund, viz. Aguilegia valgaris, Dicentra formosa, and Tellima
grandiftora for O, lucorum, Macleaya cordata for O, ramosa, Tropacolum majus and
Satureja hortensis for O, crenala, and Campanula garganica for O, minor.
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S. ARNELL: Hepalicae of South Africa. Published by Granl-in-Aid
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cil and distributed by the council. 411 p., 190 figs. Printed by Kungl. Bok-
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Hereby another new world is opened up lo the South African student. For
150 vears specimens collected haphazardly have been sent to Furope, named
and published by experts there in many languages and in many bhooks and
pamphlets, then the types were locked away as in a lireproof safe, inaccessible
to the South African public excepl by a long pilgrimage to many shrines, . . .”
That is the beginning of the preface of Sim's South African bryvophyte flora of
1926. It was the first hepalie flora of any southern hemisphere region.

Sim’s flora deals with no less than 671 bryophytes. 180 of them hepatics,
6 Sphagna and 485 mosses. All of them are figured though the quality of some
of these is not too good. It is in many ways an impressing work by a man
living isolated nol the leasl seientifically and also made in his free hours after
his professional work as a forestry officer. As regards the mosses Sim was
helped rather much by the British bryologist Dixon, one of the most excellent
specialists we ever have had. Unfortunately Sim had no contact with any
hepaticologist and the result has been thal his treatment of the hepalics is
inferior to his treatment of the mosses. For example: no less than 11 species
which are restricted to the northern hemisphere are included in his flora and
some of them are said to be common. It is true thal several are more or less
related to South African species but not all of them. Nevertheless Sim has
conlributed considerably in furthering our knowledge of South African hepatics
by bringing together a hepatic herbarium which contains his own rich col-
lections from various parts of the region as well as contributions from several
other collectors.

This herbarium of Sim, kept in the National Ilerbarium. Pretoria, has been
an important basis for later work by Arnell, who has revised it thoroughly.
During a South African spring (Sept—Nov., 1951) Arnell also made very
exlensive collections of bryophyles, concentrating upon the hepalics. For all he
collected in the Cape Peninsula and adjacent regions, in the Knysna region of
the Cape Colony some 400 Km East of Cape Town, in the Montague region
West of Knysna, in the Pretoria region and at the Victoria Palls. In a large
number of publications he has dealt with the results not only from his study
of his own material but also of that received from other collectors such as
Dr. B. J. Cholnoky, Dr. IZ. Esterhuyzen, Mr. S, Garside, and Dr. E. A, Schelpe.
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Then he has included published works on South African hepatics which
came after Sim. These are few but nevertheless important and include thorough
monographie work by the South African hepaticologists S. Garside and J. I,
Duthie on Riccia (subgen. Ricciella) and Oxymitra (4 resp. one new species)
and by the British bryvologist G. Wigglesworth on Riella (two new species).
Much use has also heen made of monographs and other publications on
tropical African hepaties by Dr. E. W, Jones, Oxford, and Dr. C. Vanden
Berghen, Brussels.

Dr. Arnell is better qualified for this flora work than any other recent
hepaticologist: he is not only one of the leading men in the field with a world-
wide experience bul also the only one to have studied the South African hepalic
flora in the ficld. He has also thoroughly studied regions of Southern hemi-
sphere of utmost importance for the understanding of the South African flora.
These include South America, Tristan da Cunha, Ausiralia and New Zealand.

Soulh Africa in the sense it is given here includes as well as the Union of
South Africa also S.W. Alrica, Bechuanaland, South Rhodesia and Portuguesc
LEast Africa. As regards Bechuanaland we know practically nothing and for
Portuguese East Africa we know a little more but the material collected there
refers almost entirely lo the region close to the boundary with South Rhodesia.

Arnell’s flora deals with 92 genera and 289 species, a considerable increase
compared with the 58 genera and 180 species given by Sim. Also inecluded are
some species which might be expected to oceur in the region. All species are
fully described and figured in a most valuable and detailed way and adequate
examinalion schemes given, With a master’'s hand the author has been able to
penetrate the jungle of synonyms, where we ia. meet with a Clasmatocolea,
which has been brought under 11 different genera and has been endowed with
no less than 21 different species names.

The largest gencra are Riccin (34 species, 19 of them Eu-Riceia, and 15 Rice-
ciella, Only North Africa scems to have a ehance to compete with South Afvica
in this respecl), Frullania (18), Plagiochila (15), Cephaloziella (12}, and Metz-
geria and Riccardia (10 each).

As regards the authors of the species it may be of some interesl to note that
Thunberg was the first one (o deseribe a South Afrvican hepatic: Pallavicinia
podophylla (Thunberg, as Jungermannia) Nees & Montagne, wilh a wide dis-
tribulion in South Africa, in the mountains of Central Africa, in Abyssinia,
and also in the southern parts of South America and Tristan da Cunha. About
50 %o of the species were desceribed in the nineleenth century before Stephani,
who himself contributed with 78 species. Sim stands for 21 and Arnell for 33
new species.

For non-bryologists the phytogeographical aspeels are the most interesting
and therefore I will concentrate upon them. For this purpose [ have used the
generally very valuable accounls of the tolal area of the different species given
by Arnell. Before that, however, it is necessary to warn the reader to review
the phylogeographical data criticallv. We know far less about the distribution
of the hepatics than of the flowering plants. Though the mosses are generally
better known than the hepaties it is only recently that the famous specialist
on African mosses the late Mr. R. Potier de la Varde (1958) reported the
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monolypic moss genus Oedipodiella (lam. Gigaspermaceae), supposed to be
a good endemic of South Africa, for the extreme N.LE. of Spain represented
there by an undescribed variety of the South African species.

Beginning with the higher umts 1 note that there 1s no hepalie family
endemic fo South Africa or even for Afvica. As regards genera until recently
only one endemic African hepatic genus was known. namely the monotypic
genus Sprucella with a wide distribution in West Africa. Some [ew genera have
in our time heen supposed to be endemic in South Africa but none have stood
up to a more thorough criticism. As vegards the genus Simia S0 Arnell 1962
(tam. Cephalozielluceae) deseribed as Cephalozia atroviridis Simoand widely
distributed in tropical and subtropical Africa I use the occasion lo note thal
the author has told me that it is quile possible that this genus is not an African
endemic but also represented outside the continent.

According lo Phillips (1926} the flora of the Union of South Africa already
then eontained 1.500 genera of flowering plants and of these no fewer than
488 were endemie. giving a proportion of aboul 30 "o, a figure quite different
from what we find for hepaties (and also the mosses). It may be added thal
several endemic South African families are represented among the flowering
plants.

As regards the distribution of the species T have tried to make a phvtogeo-
graphical arrangement of them and 1 begin with a table giving their distribution
more roughly:

Table 1
Hepatie species (lolal number 289 known from South Africa
Endemics of Afrvica . ..ooevuenn. vevemeesseses I8 Bneclog 254 Y
Soutliern Afcieat .. ooiaiiais . 139 - 81
Cape Provingd: s eiiasassinsbees 62 = 214 5
Cape Proper isensu Marlothi v 4D . 15.6

As regards the African species not restricted to South Africa there are species
rather widely distributed all over the continent with exception of the Medi-
terranean region. Morve frequently they are either restricted to West Africa,
this constitutes a large group. or they belong to an Afro-montane element with
its cenfre m the African mountains, this also is a large group. Also, it 1s ol
interest to mention that similar to the flowering plants there are comparatively
few elements that are common to South Africa and lo Madagascar and the
Mascarenian Islands.

That the species endemism is so high is not too surprising when we consider
the tact that the flora of flowering planls in South Africa is so extremely rich
not only in species but also in endemics. At least half the flowering plants in
Cape Proper are endemic therve.

It is of considerable interest to study the distribution outside South Africa
of the 71 species which are not restricled to Africa. In table 2. following, in
applicable parts. Weimarck (1941} in his thorough studvy of the phytogeo
graphical groups within the Cape flora I have tried to group them.

U Including SW. Africa. Bechuanaland, Southern Rhodesia and Portuguese Fasl
Africa {Mozambiquel: only few species known from these arcas.
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Table 2
Phylogeographical groups of species (71) not solely restricted to Africa.
Suhcosmopolitan (subtropical-tro- Hyperoceanic-bicentrie, South Af
pieal] i purunisermnnis e e &4 rican and North Allantic ..., 10 sp.
Smbantarelie s e g Vet North-hemisphere temperate .... 6 .,
South African — South American Mediterranean-oceanic .......... 3 .
fexceplt subantarctic part) .... 12 Enspecified . .qoovvivensen s 6

Ol rather great interest is lhe subantarctic group. With reference lo the
flowering plants we have well known phytogeographical conlacls between
South Africa and the Subantarctic region bul it is then the question of families
or sometimes genera which are common to both regions, not as here of species.
The distribution of the five Jamesoniella species found in Soulh Africa is
interesting: J. Rehmannii St. is endemic there and known only from the
Knysna forest in Cape Provinee, J, colorata {Lehm.) Spr. has a wide distribu-
tion in South America as well as in the Antarctic and Subanlarclic Islands,
in Tristan da Cunha, in Tasmania and in some localities in the Cape Provinee,
J.ooenops (L. & G.) St. oceurs in soulhernmosl South America and in one
locality each in the Cape Province and Natal. and finally J. paludosa Sl is
known from southernmost South America and, between 5,000—5.500 ft.. on
the mountain Fonteintjiesherg in the Cape Province.

Of the 15 species referred lo this group five have a circumpolar distribution
in the southern hemisphere, 9 are restricted to South America and Alrica and
only one, Psiloclada clandestina Mill,, is not found in South America: South
Africa, New Zealand, Tasmania. New Guinea and Amboina.

It is also worth while o say some words about the small genus Adelanthus.
Two of ils three South African species belong to the group under discussion:
Adelanthus unciformis Tayl, & ITook. is one of the most common hepaties in
southernmost South America but is also found in other parts of ithe conlinent.
In Africa we have it in the Cape Province, in Madagascar, in Mauritius, and
in Ruwenzori. It has also been found in Ireland. In 1903 one of the most
sensalional hepatie finds in Europe was made when Adelanthus uneiformis
was found on the island Achill off the west coast of Ireland. Since then it has
been found in two more lIrish localities.

The second species, A, sphalerus (Hook. & Tayl) St, closely related to
nnciformis, is confined to southernmost South America and the Table Moun-
tain of the Cape Peninsula.

The Table Mountain, where the species of this group are particularly con-
centrated and often occur in large quantities, is also the only locality in Africa
for a thivd Adelanthus species namely A, decipiens (ITook.) Mitl. Aparl from
this the distribution is: Western Irveland. most hyperoceanic parts of Great
Britain. Bretagne, and the Azores.

The species of this group are, as regards Africa. generally confined to South
Africa and here often only occur in the Cape Province.

The hyperoceanic-bicentrie. Soulh African and North Atlantic group is of
quite special interest because lhere seems not to be any correspondance with
regards to the flowering plants. Mosl of the species are confined in South
Africa to the Cape Proper. As regards their distribution in the northern
hemisphere most of them are restricted to the most hyperoceanic parts of
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Europe (often in Macaronesia, rarely only there] and in few cases also in the
most oceanic parts of Eastern North America. One species, Adelanthus deci-
piens, has been mentioned already, but other examples are as follows: Dre-
panolejeunea hamaltifolic (Hook.) Sehiffn.: most hyperoceanic parts of Great
Britain, France and the Iberic Peninsula, Cape Province. Natal. Transvaal,
Portuguese East Africa, Lophocolea fragrans (Moris & DN.) G. L, & N.:
Western Europe, Macaronesia, and, as var. capensis S. Arnell: Cape Peninsula
(Southern Apostels), Lejeunea Ecklonii Ldbg.: the Canaries. Cape Verde Is-
lands., Cape Province, Natal, Transvaal. Another Lejeunea species may also
be mentioned: Arnell notes L. Wilmsii St. from several localities in South
Africa and one in Angola bul remarks that it is probably identical with
L. Holtii Spr. from Ireland, westernmost Spain and Macaronesia.

A true Mediterrancan element hardly exists in South Africa, the very few
species to be considered are belter characterized as Mediterranean-oceanie,
When the Mediterranean type is more pronounced the species seem to be, as
regards their occurrence in South Africa, restricted lo Soulhwest Africa, I note
Riccla canescens St.: Algeria, Russia {deserts north of Kasp. Seal, the Canaries,
SW. Africa, several localities, Athalamia Spathysii (Ldbg.) Hattori (Clevea
Spathysii (Ldbg.} K.M.): the Mediterrancan area, the Canaries, SW, Africa:
Windhoek.

Finally there are some species which are hard to place phytogeographically.
1 mention Gymnomitrinm lacerctum (St.) Horikawa: alpine species rather
isolated in the genus {even brought under a genus of its own) and with a
scattered distribution: Ruwenzori: ML Elgon 3,000 4,000 m s.m., South Africa:
the Cape Province (Ceres Mansieberg), Natal, in two localities at respectively
8,000 and 9,000 ft., Japan, and, in a few scattered localilics, North and South
Ameriea, Riccia (Ricciella) Perssonii S. A, Khan: East Pakistan (Dakka), South-
west Africa (Okavango region, Omatako), R. (Ricciella) plana Tayl.: South
Africa, Australia, South America (Uruguay), and — more surprising — South
Europe. Riella affinis Tlowe & Underwood: South Africa {Cape Province, near
Grahamstown), the Canaries (Gran Canaria), North America (California) and

India (Benares) on one locality each. HERMAN PERSSON
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Doxarn N. MeVEaN & DERER A, RarcLirrE: Plant Communities of
the Scottish Ilighlands, Monographs of the Nature Concervancy
I. London 1962, 445 sid. 412 sid. planscher —2 utvikskartor, Pris £ 3 15 s. 16 d.

Vegelationen pa de Britliska darna erbjuder mianga intressanta mdajligheter
till jimforelser med nordiska forhallanden. Detta giiller inte blotl manga av
vira viixtsamhiillen med syvdviistlig eller sydlig priigel ulan iiven fjillvegeta-
tionen. Sedan hoérjan av delta sckel har Tanslevs :The British Islands and
Their Vegetation=, vilken utkommit i manga upplagor, varit det kanske vik-
tigasle slandardverket for forskare, som velat skaffa sig en bild av vegetatio-
nen inom detta omrade. Liksom i flertalet specialundersokningar spelar de
systematiska viixtsociologiska beskrivningarna av vegetationen en underordnad
roll i detla arbete. Dirigenom skiljer sig denna monografi pia ett markerat
sitll friin flertalet av dem, som behandlar omraden pa Europas fastland.

Det foreliggande arbetet om Skotltlands vegetation avviker pid méinga punk-
ter avseviirt fran tidigare brittisk tradition. T friga om metodiken foljer for-
faltarna i stort sett de principer. som sedan Linge varil allmiint vedertagna i
Skandinavien och Centraleuropa. De har silunda genomgaende striivat efter altt
ge en systematisk prigel dt sin beskrivning av vegetationen inom omradet.
I tre uppsatser av M. E. D. Poore i Journal of Ecology 43 (1955) har de for
forfatlarna grundliggande syvnpunklerna pa dessa problem ingiende disku-
terats. Som vegetationsenhel har de ofta anvint det av honom foreslagna be-
greppet »nodums, Dirmed betecknas en viixtsociologisk enhet, vilken utvalts
som sreferenspunkts i en vegetation, vars variation dr i stort sett kontinuerlig.
Inhetens sociologiska rang har ¢j nirmare definierats. Endast i de fall vegela-
tionsanalyserna tyder pa atl ett nodum har tillricklig grad av homogenitet och
distink! karaktir har det betecknats som en association av mera konventionell
karaklir. Genom limplig namngivning har erhallits anknytning till sadana
tidigare beskrivna enheter, vilka vunnit allméint burskap.

Inalles har nirmare ett attiotal associalioner och noda urskilts, Dértill kom-
mer en del alimiinna beskrivningar av mera speciell vegelation, t.ex. pi klippor.
Arbelet ger en fullstindig och fyllig bild av den skottska vegetationen med
undantag for de mera kullurpaverkade typerna. Dock behandlas ej havs-
strands- och sjovegelation. Till den rent beskrivande texten har fven fogats
ett rikhalligt malerial av vegetalionsanalyser. Med stod av skisser och vegeta-
tionsprofiler behandlas ocksi de olika viixtsamhiillenas lokala fordelning i
lerviingen, nagot som ofla forsummas 1 andra liknande arbeten, I beskriv-
ningarna av vegetalionen gores ofta jimforelser med forhiallandena inom andra
omriden, siirskilt Norge. Aven ell sammanfattande kapitel dignas helt it detta
och att inordna de olika enheterna i konventionella ordningar och férband.
Varje lisare med botanisk fialterfarenhet kan med utgangspunkt frin det pre-
senterade materialet utan sviirighet komplettera dessa jimforelser,

Aven om huvuduppgiften for forfallarna har varit att dstadkomma en ren
vegelationsbeskrivning, har de fiven fignal stor uppmiirksamhet at olika stand-
ortsforhallanden. Inte bara klimatet utan dven exempelvis snéliicke och olika
markforhillanden behandlas ingaende. Vegetationsbeskrivningarna komplet-
teras bla, med elt stort antal bestimningar av pH, Na, K, Ca och P i mark-
och vattenprover. Denna del av undersékningarna har mdijliggjort samman-
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stallandet av Listor angivande mdikalorvaxter for olika marklvper inom om-
radet. Ocksa 1 dessa fall erbjuder resultalen goda maojligheter tll detaljerade
jamforelser med nordiska forhallanden.

Genom denna allsidiga monografi far man en Klar bild av hur skiftande
vegetationen ar 1 Skottland. Inte bara de stora nivaskillnaderna mom omradel
utan ocksa de vixlande markforhallandena och olikheter ifraga om oceanitil
bidrar till den starka differenficringen av vegetalionen inom omdidet. 1 ett
antal diagram anges de olika vegetationsenheternas vertikala utbredning inom
olika omraden. T flerlalet fall har deras utbredning inom undersokningsom-
radel aven angivilts pa karvtor. Darigenom far lisaren allsidigt belvst omradels
regionala differentiering.

Det framgar av kartmaterialet hur obetvdlig utbredning skog har i vara
dagars Skottland beroende pa avverkning och bele. Med utgingspunkt fran
till svnes naturhiga forekomster av skog och uthredningen av olika viaxisam-
hallen har forfallarna sokt rekonstroera ek-, tall- och bjorkskogens saml den
alpina kalvegetationens ulbredning i Skottland under nuvarande klimathetingel
ser inmnan den stora skogskovlingen satte in. Enligt forfallarnas mening kan
inte nagon enhetlig och enkel klimatiskt betingad zonering av skogsvegelaltio-
nen pavisas eftersom skogstradens fordelning aven paverkas av markforhal
landena och regionala sardrag. Laglandsomraden i soder har salunda domi-
nerals av ekskogar. i nordost av tallskogar med inslag av ek och 1 nordvast
av bjorkskogar. Ek- och tallskogarna har pa hogre niva avlosts av en sub
alpin bjorkskogsvegelation {1 vissa fall med inslag av hassel!). Ur regional
synpunkl visar dessa och andra liknande drag 1 vegetationen enhligh forfattar-
nas mening all de skotska hoglinderna 1 vaxigeografiskt avseende nirmasl
anknyter fill Nordvasteuropa och da sirskill Norge. Det ar enligt deras mening
framst den storre oceanilelen. en slorre variation i1 fraga om temperaturfor-
hallandena samt en mycket ntensivare kulturpaverkan. som belingar avvikel
serna 1 Skotllands vegetation.

NiLs MALMER

HENNING WEIMARCK: Skanes Flora — Bokforlaget Corona AB. Lund.
Malmo 1963, 24+ 720 sidor. Pris inb. 45: —,

Den efterlingtade nyva Skane-floran har nu bhivit en 1 allo glidjande verklig-
het. Den 7 april 1963 lag den med vacker backsippefargbild pa bokomslagel
lockande. digra volymen forsta gangen 1 de skanska bokhandelsfonstren.
Sedan den senaste Skane-floran. 2:dra upplagan av I". W. C. Areschougs
Skanes Flora, 1881 ulkom, har den skanska floran undergalt belvdande for-
andringar. Naturlandskapet har 1 vasenthga delar blivit ett annat under de
senasl gangna 82 aren. Kulturens landvinningar ha gatt hart fram och i1 mangt
och mvcket omdanatl den skanska landskapsbilden. Ett flertal vaxtarter har
hiirvid helt forsvunnil. Vi behova har blott erinra om nagra av den forna
Skane-florans sannskyldiga prydnader, sadana som Kkullabergs jordviva
(Primula pulgaris), torvmossarnas myrbriacka (Saxvifraga hircalus) och
Immelns s jon ot (Irapa nalans). Nagra ar 1881 som sillsynta betecknade
arter ha av kulluren gynnats 1 sin fortsatta uthbredning och under de senaste
decennierna blivil allt allmannare. sa exempelvis virkorsorten (Senccio
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vernalis) och kanadabinkan (Erigeron canadense): den nu allmanna
gatkamomillen (Malricaria matricarioides) anges av Areschoug 1881
allenast fran Lund och Broby det aldsta skanska ex. 1 Lunds bol. mus. ar
fran Lund 1880, Om alll detta fa vi 1 den nva Skane-floran vardefulla npp-
lysningar.

Antalet 1 1963 ars Skane-[lora nytillkomna arter ar forvanansvart storl
Foruntom talrika nva adventivvixter moter hir ett 30-tal forst under senure
tid som medborgare 1 den sponlana skanska floran konstaterade arter. Som
exempel pa dyvlika fortjana har i1 forsta hand namnas sadana arler som Fgi-
setum telmateja, Iris spuria, Juncus maritimus och stygins, Luzula sylvatica,
Sehoenus nigricans, Carex obtusata, Betula nana. Beta maritima, Ranuncilus
fluitans, Rorippa microphylla, Cnidium dubium, Scutellaria minor. Cirsium
rivulare — pumera ulgangen? —; nagra av dessa nyva for Sverige! Senare lids
forskning har vid ingaende analys av de gamla kollektivarterna i flera fall
uppdelal dessa 1 olika arter. varigenom artantalet 1 vara floror over huvud
taget utokats. » Alchemilla vulgaris: - arterna och de bada Gentianella-arlerna
baltica och wuliginosa iro vilkiinda exempel hiarpa. Upptagandet i den nya
Skane-floran av de under senare tid 1 allt storre omfattning inom landskapet
uppmarksammade adventivvaxlerna vid kvarnar och fabriker ele. maste halsas
med den allra storsta tillfredsstallelse. De svenska botanisterna 1 gemen ha har
fatt en forut saknad mojlighet att 1 en svensk flora niarmare ira Kinna vara
mangen giang hogintressanta nya adventivforviry, Exempelvis av gras ha over
80 adventivarter upplagils i den nya Skane-floran.

Som en savskill beaktansvard fortjanst dr ocksa att nimna upptagandel i
den nya floran av i de angrinsande svenska landskapen och i Danmark men
¢ annu i Skane forekommande 126 arter. Som 1 Skane vildvaxande eller
naturaliserade kiarlvixter upptagas nu 1.204 och av adventiver 601: av hybri-
der ha dessutom 321 kunnal registreras mom landskapet.

De olika arternas [ormvaxling har 1 regel val uppmarksammals 1 resp. arl-
beskrivningar. Efter de vedertagna latinska formnamnen soker man dock
oftast forgives. De relat. fa i Lunds botaniska forenings senaste -« Forteckning
over Nordens vixters 1955 upptagna varictelerna och formerna horde forfatta
ren ha namngivil. da de inga 1 Skane-floran. framst i de fall, da dessa aro
sirskilt uppmiirksammade just 1 Skane. Sammanforandet av samtliga Rubi
corylifolii i en art. R corylifolins Sm.. 1 en sa omfattande flora som den nu
foreliggande nya Skane-floran, synes mindre valbetankt. Si 1 ogonen fallande
Rubus-former som exempelvis R. gothicus, R. Lagerbergii. R. pruinosus och
R. Wahlbergit hade varit val fortjanta av ett sarskilt omnamnande. Si aven
den som underart av Rubus idaens uppstallda formen anomalus Arrh.. vilken
karakteristiska form fdgnats en sirskild nppsats av Ernst Nilsson 1 Bolaniska
Notiser 1927,

Det droett 1 hogsta grad beromvarl arbele. forfattaren framlagl 1 sin nya
Skane-flora. Manga ars ingaende studier av den hogintressanta skanska Karl-
vaxtfloran ha hir givit Ul resultat en av vara fornamligaste landskapsfloror,
Tor den ulomordenthiga typografisha utstyrseln fortjana Bokforlagel Corona
och Forlagshuset Nordens Boktrvekeri en sarskild eloge.
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Notiser

Botanikprofessuren i Arhus. Laborator Axel Nygren, Uppsala, som uinimnts till
professor i hotanik vid Arhus universitet fran den I april 1963, har meddelat natur-
vetenskapliga fakulteten vid universitetet, att han avsiiger sig befatiningen i friga.

Lantbrukshigskolan. Till laborator i vixtfysiologi vid lantbrukshégskolan har ut-
nimnts docent N, G. Stenlid.

Doktorsdisputationer. Vid Lunds universitet har under virterminen 1963 [6ljande
doktorsavhandlingar ventilerats: D. 27 april »Studies on the effects of translocated
herbicids on aspen and pea with particular regard to the responses of the rootss
av L. Eliasson; d. 2 maj :Mesokratische Angiospermen im Kinozoikum urasiens»
av H. Tralau; d. 21 maj »Relations between earliness of spring wheat varieties and
some properties in connexion with their germination and seedling growth» av Kerslin
Lexander. Vid Uppsala universitet forsvarades den 20 maj avhandlingen »Compara-
tive studies in planl water relaiions: av P. G, Jarvis och vid Stockholms universilet
den 21 maj avhandlingen »Studies on the germination in seeds of Seots piner av
B. Nyman,

Forskningsanslag, Fran Lars Iiertas Minne har i april 1963 utdelats 800 kr.
till doc. M. Fries, Uppsala, for pollenanalytisk undersiékning pd Aland och i Upp-
land; 3.000 kr. till £il, mag. P. 12, Lindgren. Uppsala, {6r undersikning av havsalg-
vegelalionen i Giteborgs skiirgdrd; 2.300 ke, 1l fil. dr . Teiling, Lund, for en mono-
grali over sliklel Staurodesmus. — Fysiografiska sillskapetlt i Lund
har utdelat bl.a. 1.300 kr. till fil. lic. BR. Dahlgren for forlsatt arbete pid en monografi
over sliktet Aspalathus; 800 kr. till fil. kand. E. Helmer for fortsatt undersokning av
kolhydratmetabolismen under cellfillviixt och celldelning; 300 kr. till fil. kand.
. Nilsson fir en undersdékning rorande planterade barrskogar i centrala Skéine;
1500 kr till fil. lic. S. Snogerup for undersdokning av polymorfismen hos spontan
Cheiranthus cheiri och 1.000 kr, till fil. lic. S. O. Strandhede {or undersdkning av
extraskandinaviskt material av sliktet Eleocharis. Dessulom har 1.200 kr. tilldelals
kommissionen Skines flora och 1.100 kr. sektionen Blekinges flora, for inventerings-
arbeten. Ur siillskapels Nilsson-Ehle-fond har utdelats bla. 1.800 kr. till fil. kand.
G. Ising for framstillning av cylologiska preparat; 2.000 kr till prof. . Lamprecht
for geneliska studier av bla. drter, bénor och Chrysanfhemuam, samt 1.600 kr. till fil.
kand. G. Persson fir fortsatta studier éver finstrukturen i muterade segment hos
korn. — Fran Anna och Svante Murbecks minnesfond har fil. mag,
E. Kjellgvist erhallit ett anslag om 1.500 kr. for studier och insamlingar av Fesfuca
rubra i England. Skottland och pa Firdarna samt fil. mag, Karin Olsson 1.000 kr. fir
all i Holland, Belgien och Frankrike insamla material av huvudsakligen Lathyrus
pratensis. Fil. lic. R. Dahlgren har ur C. F. 0. Nordstedts fond erhallit 475 kr.
for studier av slikiet Aspalathus i herbarierna i London och Paris.
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