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The cytology of the bispore formation in two
species of Lithophyllum and the significance of
the bispores in the Corallinaceae.

By SVANTE SUNESON.

Introduction.

In the diplobiontic Florideae one of the somatic phases, the tetra-
sporophyte, normally produces tetraspores, which give rise to the
gametophyte. The role played by the tetraspores in the life history of
these algae was revealed for the first time by YamanNoucul (1906) in
his classic work on Polysiphonia violacea. His thorough cytological
investigation i.a. showed that reduction division takes place in the tetra-
sporangium. Certain diplobiontic Florideae produce other sorts of spores
in addition to, or in place of the tetraspores. Well known are the mono-
spores, bispores, polyspores and paraspores (cf. KYLIN 1937 and FRrIrscH
1945). The developments of these spores have only in a few cases been
the subject of detailed cytological investigations. DREW (1937) e.g. found
lhat the nuclei of the polysporangium in Spermothamnion Snyderae
undergo a reduction division; the polyspores in this case are therefore
homologous with tetraspores. The parasporangium of Plumaria elegans
was shown by the same author (DREw 1939) to be very different both
morphologically and cytologically from the polysporangium of Spermo-
thamnion Snyderae. Parasporangia develop on triploid plants, and the
paraspores are formed without any reduction in the chromosome num-
ber. They reproduce the triploid plants.

In most cases. however, cytological data are lacking, and the signi-
ficance of the spores in question is therefore unrevealed (cf. DREW 1944).
Concerning the bispores, no cytological investigations dealing with the
chromosomes have so far been carried out. Bavcu (1937) intended to
perform a detailed cytological investigation of the bispore formation
in the Corallinaceae. The difficulties to obtain good fixations of the
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strongly calcified crusts and the rareness of nuclear divisions in the
material made it, however, impossible for him to study the chromosomes.
His study of the coarser features of the nuclei and the discussion bhased
on them are nevertheless of great value. — Having worked for many
years on the structure and life history of the Corallinaceae and being
interested in the problem concerning the role played by the bispores
in this group, I found it tempting to use my experience on the group
in trying to perform a cytological investigation in a few suitable species.
The investigation was started five years ago, and has mainly been carried
out during the summers at the Zoological Station of Kristineberg (west
coast of Sweden). My studies have led to the discovery that there is no
reduction division preceding the formation of the common, uninucleate
bispores in the Corallinaceae, whereas a reduction takes place prior to
the formation of the binucleate bispores, which sometimes occur in
this group of algae. Before presenting the details of my investigation.
a short account of the occurrence of bispores in the IFlorideae will
be given.

Bispores mainly occur in the two unrelated families Corallinaceae
and Ceramiaceae. BAucH (1937) gives a list of all the records to that
date. In the latter family a few species seem to have bisporic as well as
tetrasporic races, and one species is said to have a seasonal alternation
between bispore- and tetraspore-producing plants. In the Corallinaceae
the bispores are particularly frequent, and must in several species play
an important role in the reproduction. They occur in a rather great
number of the encrusling forms (Melobesieae), but are also recorded
in Amphiroa rigida (SUNESON 1937), belonging to the articulated forms
(Corallinae verae). BaucH (l.c.) distinguished between obligate and
facultative bisporic species among the corallines. In the former group
bispores are the only sort of spores hitherto known. In the latter group
BavchH made a distinetion between species which have distinct bisporic
and tetrasporic races, sometimes occupying different localities, and
species in which the bispores occur more occasionally, and not seldom
intermingled with the tetraspores in one and the same conceptacle. As
to the number of nuclei in the bispores BaucH distinguished two dif-
ferent types. In the common uninucleate type each single spore
of a bisporangium has only one nucleus: in the binucleate type
cach single spore has two nuclei. Bavcn assumed a reduction to take
place in the latter case. Concerning the chromosome conditions of the
uninucleate bispores he drew certain conclusions from the presence or
absence of sexual individuals in the bisporic species. In such obligate
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bisporic species and species with bisporic races, in which sexual plants
are said to occur together with the spore plants, he supposed that there
ought to be a regular alternation of generations and a reduction division
preceding the formation of the bispores. Similar discussions were given
by SUNESGN (1943 b, p. 57) in treating the Swedish corallines and in
dealing with the bispores of Schmitziella endophloea (SUNESON 1944,
p. 6). Although such considerations may be of great value, no de-
finite knowledge can be obtained without detailed cyto-
logical investigations of species belonging to the different
types mentioned above.

Material and methods.

In order to secure good fixations, I have for my investigation chosen
species, forming comparatively thin crusts. This is i.a. true of the sub-
genus Dermatolithon of the genus Lithophyllum (see FOSLIE 1904, p. 3.
and ROSENVINGE 1917, p. 262). The following two species have been
investigated: Lithophyllum litorale SUNESON ' and L. Corallinae (CROUAN)
HEeyDRICH. They are both epiphytie, the former growing on Fucus, the
latter on Corallina. As will be seen below, these species are also suitable
for elucidating the bispore problem, because the former is only repre-
sented by bisporic plants, the latter, however, by sexual plants as well
as plants producing bispores and tetraspores.

The best time of the year to get the proper stages of development
was found to be the beginning of May. Two parallel series of fixations
were always made, one in a modified Flemming’s fluid (chromic acid
1 gm.; glacial acetic acid 1 c.c.,, osmic acid 0.1 gm., sea water
100 c.c.), one in the Susa fixative (mercuric chloride 4.5 gm.,
sodium chloride 0.5 gm., distilled water 80 c.c., trichloracetic acid
2 gm., glacial acetic acid 4 c.c., 40 %0 formaldehyde 20 c.c.). These
fixatives I have employed before with good results for anatomical
studies (SUNESON 1937, 1943 b), and they were now found to be well
suited also for cytological work. It is important to fix the corallines at
diminished air pressure in order to make it easier for the fixative to
penetrate into the conceptacles. The fixatives used act at the same time

! Fosliella intermedia (FOSLIE) G. M. SMITH (1944, p. 226) seems to be identical
with this species, described by me in 1943. Further I must remark that it is not
justified to refer to the genus Fosliella (= Melobesia LAMOUR.) species, which have
a hypothallium consisting of oblique cells, and secondary pits between different
cell-rows (see SUNESON 1943 b, p. 59).
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as fixing and decalcifying media. The material was kept in the fixative
for about 24 hours. During that time the fluid was changed once or
twice. If necessary the decalcification was continued by employing the
same Flemming's fluid without osmic acid, respectively a 5 %o solution
of trichloracetic acid.

The material had to be sectioned. The best thickness of the sections
proved to be 5

6 . As division stages were not so very frequent I had
lo cut a large material. Fixings were made at various times during the
day, from early morning to afternoon. The frequency of division seemed
to be almost the same in the different fixations. However, this does not
say anything with certainty about the time of cell divisions in the
natural habitats, because the fixing had to be made in the laboratory.
After collecting, the Lithophyllum crusts were cut off together with
pieces of the host plant, and these pieces were kept in an aquarium,
from which portions were taken out for fixing.

For staining I have employed Heidenhain’s haematoxylin and the
Feulgen method. In the first case picric acid was used for the differen-
tiation. Sometimes erythrosin (1 %o in 96 % alcohol) was used as a
counterstain. The Feulgen method was very valuable and cleared up
some insecurities due to the fact that the haematoxylin stains not only
the chromosomes intensely but also the nucleolus and some contents
of the cytoplasm. Therefore, in a few cases I also re-stained haema-
toxylin preparations in Feulgen. For the Feulgen method I employed
leuco-basic fuchsin (2nd formula, see DARLINGTON and LA COUR 1942,
p. 110) and followed the schedule nr 6 in the same book (p. 122), but
the preparations were mounted in the ordinary way in Canada balsam.
The time for the hydrolysis was 15 minutes in the case of Flemming's
fixing and 6 minutes in the case of Susa. The time of staining was
3—3 1/, hours. As counterstain for the nucleoli I simply used a rather
weak aqueous solution of light green, in which the preparations were
pul for 3—4 hours after bleaching in SO, water and rinsing. After
some praclice I obtained very good results with the Feulgen method
on both sorts of fixations.

Lithophyllum litorale.

This species is rather common in the environments of Kristineberg.
It grows especially on old specimens of Fucus (SUNESON 1943 b, PL. VI,
nr 25). The morphology and general features of reproduction were
investigated previously by me (SUNESON l.c., p. 36, Pl. VIII, nr 39).
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FFig. 1. Lithophyllum litorale. Development of the bisporangium. Apomeiosis. a—b

nucleus in very early prophase: ¢ in an apparent resting condition; d in late prophase,

with nucleolus and about 30 unpaired chromosomes; e in metaphase; f ripe bi-
sporangium with ingrowing cleavage septum. — Haematoxylin. — X 1060.

Only bisporic plants, producing uninucleate spores, are known in this
species. In a few conceptacles I had found carpogonia together with
bisporangia, which must be regarded as an abnormality. Neither tetra-
sporic nor sexual individuals have been met with. Therefore no reduc-
tion division could be expected to take place in the bisporangia. This
was also verified cytologically by the present investigation.

The vegetative nuclei are small and poor in chromatin. They con-
tain a single spheroidal nucleolus. In the marginal cells, which by
dividing bring about the growth of the crust, the nucleus is somewhat
larger, and in the resting stage a number of chromatin granules in the
exterior can be seen. In a few preparations 1 have seen marginal cells
in division. The nucleus was in late prophase and contained a number
of minute dot-like chromosomes, the nucleolus having completely dis-
appeared. The number of chromosomes was estimated to about 30.

In the youngest sporangia the nucleus is comparatively larger and
richer in chromatin. It contains a single spherical nucleolus surrounded
by a number of chromatin granules (Fig. 2 b) or scattered chromatin
fragments (Figs. 1 a, b, 2 a), possibly corresponding to the spireme-
stage. A clear spireme was not observed. The sporangium soon increases
considerably in size, and the cytoplasm becomes strongly vacuolated
(Iigs. 1 ¢, 2 c—e). During this period of growth the nucleus does not
enlarge at first, and a diminuation of the chromatin takes place, until
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Fig. 2. Lithophyllum litorale. Development of the bisporangium. Apomeiosis. a—c

nucleus in early prophase; d—e growing sporangia with the nucleus in an apparent

resting condition; f nucleus in late prophase, with nucleolus and about 30 unpaired

chromosomes; ¢ do.. but the nucleolus has disappeared; h-—j nucleus in metaphase;

k ripe bisporangium with ingrowing cleavage septum. — Feulgen. — a, c—k X 1125;
b X 1370.

it is hardly detectable (Fig. 2e). The nucleolus does not change its
appearance. This approach to the resting stage was first recorded by
WESTBROOK (1928, p. 160) in the sporangia of Rhodymenia palmata,
and later on by her (WESTBROGK 1935) in a number of other Florideae.
The sporangium nucleus then enlarges considerably, and the chromatin
now appears as distinct dols, scattered through the nucleus (Figs. 1d,
2 f). Their number was about 30. The nucleolus has also increased in
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IFig. 3. Lithophyllum litorale. A. Conceptacle containing abnormal binucleate tetra-

sporangia; B. Abnormal binucleate tetrasporangium; C. Abnormal bisporangium with

the nuclei sticking together and distributed to one and the same bispore. — A X 260,
B—C X 560.
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size but does not show any trace of degeneration. The next stage in the
development (Fig. 2 ¢), which elsewhere would be diakinesis, shows
a nucleus, in which the nucleolus has disappeared and the chromo-
somes are unpaired. They appear as dots or very short rods. Their
number was about 30. In metaphase they aggregate in the centre, and
a definite spindle is seen (Figs. 1e, 2j). The spindle is intranuclear.
The nuclear membrane seems to disappear at late metaphase (Fig. 2 h).
The axis of the spindle is parallel to the longitudinal axis of the spo-
rangium, the two daughter-nuclei are later on distributed to the spo-
rangium-halves, and the cleavage septum begins to grow in from the
periphery and divide the protoplast into two spores, each with a single
nucleus (Figs. 1/, 2 k). The nuclei remain in the resting stage during
the ripening of the bispores.

A few abnormalities may also be mentioned. In one sporangium
the two nuclei were sticking together and had gone to the same pole,
the other bisporangium-half being without nucleus (Fig. 3 C). Another
abnormality is of greater interest. In one crust two conceptacles, con-
taining a peculiar type of sporangia, were examined. All sporangia
(possibly with one or two exceptions) had three ingrowing cleavage
septa but contained only two nuclei (Fig. 3 A, B). Such binucleate
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tetrasporangia have, so far as I know, not been recorded before. They
seem to be equivalent to the normal bisporangia in a cytological respect,
i.e. there has been no meiosis in the sporangium.

Lithophyllum Corallinae.

This species grows on the segments of Corallina officinalis in the
lower sublitoral region (SUNESON 1943 b, P1. VI, nr 28 and VIII, nr 38),
and is rather common on stone grounds off the coast of Kristineberg.
The morphology and general features of reproduction were investigated
previously by me (SUNESON l.c., p. 43). Of special interest in this con-
nection is the occurrence of the different sorts of propagation organs.
In northern seas the species was hitherto known to be represented
by sexual individuals (generally monoecious) and individuals with
normal, uninucleate bispores. Tetrasporangia had only been met with
in the Mediterranean and the Adriatic (for literature see SUNESON l.c.,
p- 47). In spite of this the species was considered by me to have a
regular alternation of generations also in the northern seas, and reduc-
tion division was supposed to take place at the formation of the
bispores.

However, studying a great material from Sweden, I now found
also tetraspores. They were not particularly frequent and occurred
intermingled with the bispores (Fig. 4 @, b). Further, in some crusts
I found bisporangia with four nuclei. The nuclei were mostly distributed
with two nuclei in each single bispore (Fig. 4 d, e). These sporangia
were often intermingled with tetrasporangia and normal bisporangia,
but in some crusts they were predominant. — A few abnormal sporangia
were also observed. In a couple of sporangia all four nuclei had passed
to one of the bispores, while the other contained no nucleus and was
very poor in protoplasm (Fig. 4 f). A similar sporangium was met with
in Lithophyllum incrustans by BAucH (l.c., Iig. 3 ¢). In a few sporangia
all or some of the nuclei had divided once more. Fig. 4 g shows a
bisporangium with eight, and Fig. 4 h with seven nuclei.

The cytological study gave the following results. Division stages
were observed in the carpogone-branch-initials. Fig. 5 a shows such a
cell with the nucleus in rather late prophase with 16 chromosomes.
distributed throughout the nuclear cavity as small dots. In Fig. 5D
there are reproduced two similar cells in a later prophase. The nucleolus
has just disappeared, and there are 16 chromosomes scattered in the
nucleus. The chromosome number of the sexual plants was thus deter-
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IFig. 4. Lithophyllum Corallinae. a, conceptacle containing tetrasporangium and

bisporangia with two nuclei; b tetrasporangia; ¢ bisporangium with two nuclei;

d—e bisporangia with four nuclei; f abnormal bisporangium, the four nuclei distri-

buted to one and the same bispore; g—h bisporangia with 8 and 7 nuclei. —
a—f X 645, g—h X 695.

mined to 16. In the bisporic plants it was found to be 32. The chromo-
somes could be counted in a few dividing marginal cells (Iig. 5¢).

Division stages of the sporangia were observed in many prepara-
tions. The development of the nucleus was mostly the same as in Litho-
phyllum litorale. Fig. 5 d shows a very young sporangium with an
irregular chromatin network in the comparatively large nucleus. At a
somewhat later stage there are seen a number of chromatin granules
in the nucleus (Fig. 5 e, j). During the growth period of the sporangium
the nucleus shows the same apparent resting stage as in L. litorale. In
late prophase the chromosomes as a rule were unpaired, just
as in L. litorale. They had the shape of dots or small rods. Their number
was 32. In Fig. 5 f and & the nucleolus has not yet disappeared, in Fig.
5 g and [ it has disappeared. Figs. 5 h, m and 7 a show nuclei in meta-
phase. These stages with unpaired chromosomes are interpreted
as belonging to the development of normal, uninucleate bi-
spores.

However, in a few preparations the nucleus was observed in an
obvious stage of diakinesis with paired chromosomes. The
e). Here we

number of gemini was the haploid number 16 (Fig. 6 a
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IYig. 5. Lithophyllum Corallinae. a, carpogone-branch-initial with nucleus in pro-
phase; b two carpogone-branch-initials with nucleus in late prophase, the nucleclus
has disappeared and there are 16 chromosomes scattered in the nucleus; ¢ marginal
cell of sporophytic crust, the nucleus in late prophase with 32 chromosomes; d—m
apomeiosis in bisporangia forming uninucleate bispores: d, e, j early prophase; f, k
late prophase with nucleolus and 32 unpaired chromosomes; g—I very late prophase,
the nucleolus has disappeared, 32 unpaired chromosomes; h, m metaphase. — a, ¢—h
haematoxylin; b, j—m Feulgen. — a, k—m X 1660; ¢, f—h X 1500; b, j X 1265.
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IFig. 6. Lithophyllum Corallinae. Meiosis in sporangia, forming binucleate bispores.

a

e diakinesis with 16 gemini (d and e the same nucleus); f anaphase of the
second meiotic division. — a—d haematoxylin, e—f Feulgen. — a—c, e X 1660,
d X 1500, f X 1265.

are apparently concerned with sporangia developing binucleate
bispores. Ripe bispores of that type were frequent in the con-
ceplacles in question. Fig. 7 b shows first metaphase of meiosis. The
metaphase plate and the spindle are narrower than in the apomeiotic
division (Fig. 7 @). The second meiotic division was only observed once
(Fig. 6 f). The two nuclei divided simultaneously and were in anaphase.
The axes of the two spindles were orientated somewhat transversely in
the sporangium. The ingrowth of the cleavage septum had already
started from the wall of the sporangium. Therefore it is certain that
the sporangium in question is a bisporangium and not a tetrasporan-
gium. In the tetrasporangium the cleavage septa are formed strictly
simultaneously (see ROSENVINGE 1917, p. 213, and BaucH l.c., p. 375).

BauvcH (l.c., p. 377) observed that the nuclei of the uninucleate
bispores were about twice as large as the nuclei of the tetraspores. I
have also found a similar difference in size. Fig. 8 4 shows the nuclei
of the uninucleate bispores of three bisporangia, and Fig. 8 B the nuclei
of one letrasporangium. The sporangia belong to one and the same
crust. Only very distinct nuclei from sporangia in corresponding stages
of development were figured. Fig. 8 €, D shows the same condition for
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Fig. 7. Lithophyllum Corallinae. a, metaphase of apomeiotic division; b metaphase
of the first meiotic division. -— Feulgen. — X 1280.

another crust. The nuclei of the binucleate bispores (Fig. 8 I') were also
found to be smaller than those of the uninucleate bispores (Iig. 8 F).
These conditions may imply that the second division is suppressed in
sporangia forming uninucleate bispores (for further literature see
BAucH l.c., p. 376).

Discussion.

The bisporangia of the Corallinaceae are undoubtedly homologous
with the tetrasporangia. Their form and characteristic arrangement in
conceptacles, where they often occur intermingled with tetrasporangia,
speak simply in favour of that view. The old interpretation of the
bisporangia as young stages in the development of the tetrasporangia
can be left out of discussion. The strictly simultaneous division of the
tetrasporangia. i.a., precludes that possibility. The reduction division
can as a rule be assumed to take place at the formation of the tetra-
spores. The only complete cytological proof of this is that given by
YamaNoucH1 (1921) for Corallina officinalis var. mediterranea. WEST-
BRCOK (1935, p. 573) reported a spireme stage in the young tetraspo-
rangia of Corallina of f.cinalis, and SUNESON (1937, p. 45) made mention
of a zygonema stage in the tetrasporangia of Jania rubens. Finally
BALAKRISHNAN (1947, p. 313) studied in Melobesia farinosa the prophase
stages of the tetrasporangium nucleus up to diplotene.

As to the bispores BaucH (l.c.), as mentioned above, distinguished
two different types, namely the binucleate and uninucleate bispores.
In the former each single bispore contains two nuclei, in the latter there
is only one nucleus in each single bispore. The formation of binucleate
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I'ig. 8. Lithophyllum Corallinae. A, C, E nuclei of uninucleate bispores; B, D nuclei
of tetraspores; F nuclei of binucleate bispores. — A and B belong to one crust,
C and D to a second, E and F to a third crust. — X 700.

bispores was assumed by BAucH to be accompanied by reduction divi-
sion. This assumption was found to be true in the present cytological
investigation. In some cases the uninucleate bispores were assumed to
be haploid, in other cases they were regarded as unreduced spores. The
present cytological investigation has shown that the uninucleate bispores
in Lithophyllum litorale and L. Corallinae are formed without any
reduction of the chromosome number. The chromosomes are unpaired
in late prophase. There is no diakinesis, and the division of the spo-
rangium nucleus is thus apomeiotic. Such an apomeiotic dyad division
has not, as far as I know, been recorded previously in the Florideae. An
apomeiotic tetrad division was. however, discovered by SVEDELIUS
(1937) in Lomentaria rosea, a species which is represented in the
northern seas only by tetrasporophytes. Further, Dasyca ocellata, accord-
ing to WESTBROOK (1935, p. 571), seems to have no chromosome-
pairing in the tetrasporangium, which is of particular interest, as only
tetrasporic plants are known in this species. Lithophyllum litorale has
no sexual individuals. It is an obligate bisporic species, according to
BaucH's terminology. The bispores are always uninucleate. They are
formed on diploid plants, without reduction division, and reproduce the
bisporic diploid plants. This was previously supposed to be true of the
obligate bisporic species lacking sexual individuals (see e.g. BAucH l.c.
and WINKLER 1942, p. 31), and is now cytologically proved by the
present study. Also in bisporic races of facultative bisporic species,
such as Schmitziella endophloea, the uninucleate bispores were supposed
to be formed without reduction division, when no sexual individuals
are found together with the bisporic plants (see SUNESON 1944, p. 6).
Finally the same condition was supposed to be true of the occasionally
occurring uninucleate bispores in normally tetrasporic species.
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Lithophyllum Corallinae, which in the northern seas was known
to have sexual and bisporic plants but no tetraspores, was supposed to
have reduction division prior to the formation of the uninucleate
bispores (SUNESON 1943 b, p. 57). However, as mentioned above, this
investigation has shown that there occur, also in the northern region.
tetraspores and binucleate bispores, intermingled with the uninucleate
bispores. IFurther it has been demonstrated that there is no meiosis at
the formation of the uninucleate bispores, whereas this is the case at
the formation of the binucleate bispores. Therefore, I am now of the
opinion that the sexual plants of this species are developed from tetra-
spores and binucleate bispores, and that the uninucleate bispores
reproduce the diploid sporophyte. It is true that the tetraspores and
binucleate bispores were not found so very frequently, but their fre-
quency ought to be great enough to warrant the production of the sexual
plants, which are rather common. Perhaps there might also be a
seasonal variation in the production of these spores. At my earlier
investigation of the species (SUNESON 1943 b, p. 43), which was carried
out on material collected in July and August, I only found uninucleate
bispores. The present study was based on material collected in the
beginning of May. It may be possible that tetraspores and binucleate
bispores are more frequent earlier in the spring.

BaucH (Le., p. 379) investigated Lithophyllum pustulatum from
Naples. His material conlained female plants and plants with uni-
nucleate bispores. For this bisporic population he supposed a regular
alternation of generations and meiosis prior to the formation of the
bispores (p. 387). The same conditions were also assumed by him to
be true of obligate bisporic species with sexual plants. The results of
the present investigation speak against BAucH’s assumption. I think that
it may be justified to generalize from the cytological data presented in
this paper and to regard all uninucleate bispores as
unreduced spores. Further I think that in places, where sexual
plants and plants with uninuclear bispores but not tetraspores are
known, closer examination will bring out the fact that also here tetra-
spores or binucleate bispores or both sorts of spores occur, just as I
found it to be the case in Lithophyllum Corallinae. As to Lithophyllum
pustulatum tetraspores are in reality recorded for the region of Naples
(SoLMs-LAUBACH 1881, p. 10).

Obligate bisporic species with sexual plants should, according to
BaucH (L., p. 386). constitute a rather big group of the Corallinaceae,
especially represented in the northern seas. It is true that in FOSLIEs
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(1905) monographic work on Northern Lithothamnia seven species are
said to have sexual organs and bispores but no tetraspores, namely
Lithothamnion glaciale, L. colliculosum, L. breviaxe, L.tophiforme,
L. Granii, L. vardéense and Lithophyllum macrocarpum (as to the last
mentioned species, see also FOSLIE 1909, p. 47). However, these species
seem to me to be rather dubious, and FosLIE himself admits that it is
often very difficult to distinguish them from related species, which have
tetraspores. After a certain hesitation he uses the sporangium type (bi-
or letrasporangia) in some cases as the only character of species. He
writes about this i.a. (FosLie 1905, p. 54): »It seems to be necessary
to set aside the irregularities mentioned as to the parting of sporangia
in certain species, and to give it the value of character of species in
others. Otherwise, we might have to unite species, which, when vege-
tatively typically developed. do not seem to belong to the same series
of forms, but which are, in their extreme forms, undistinguishable
except by the parting of sporangia. On the other hand, we shall in this
way have species stated which vegelatively show the same development
and are in most cases quite like each other except as to the parting of
sporangia, e.g. L. soriferum and L.tophiforme.» — In the following
pairs of species the sporangium type is the only distinguishing character,
the first mentioned species in each pair having tetrasporangia, the last
mentioned bisporangia: Lithothamnion intermedium - L. glaciale, Litho-
thamnion Ungerti - L. breviaxe, Lithothamnion soriferum - L. tophiforme
and Lithophyllum pustulatum - L. macrocarpum. Further, of the seven
bisporic species enumerated above, Lithothamnion colliculosum is said
to resemble certain forms of the tetrasporic species L. fornicatum; and
L. varddense is said to be hardly distinguishable from L. tophiforme.
According to ROSENVINGE (1917, p. 221) and myself (SUNESON 1943 b,
p. 13) Lithothamnion Granii and L. colliculosum are to be regarded as
forms of L. glaciale. Finally, as to the species complex Lithophyllum
pustulatum - L. macrocarpum, reference may be made to SUNESON
(1943 b, p. 42). I cannot agree with IFOSLIE in using the sporangium
type as the only character of species. This method must in some cases
lead to a very artificial grouping. I have previously (SUNESON l.c.,
pp- 42—43 and 47) criticized the method, when discussing the series
Lithophyllum pustulatum - L. macrocarpum - L. Corallinae. The method
led FosLIE (1909, p. 47) to refer the well characterized L. Corallinae
partly to L. pustulatum, partly to L. macrocarpum, the tetrasporic
plants to the former and the bisporic to the latter. FOSLIE never men-
tioned, to which species the sexual plants had to be referred!
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After the present cytological investigation I am still more convinced
that the type of sporangium cannot be used as the only character in dis-
tinguishing species. — Obligate bisporic species with sexual plants
cannot exist, if the bispores are uninucleate. The species described of
that type must be referred, as forms, to related species with tetraspores
(or binucleate bispores). On the other hand, there have been described
several species of corallines, which have no sexual reproduction bul
only propagation by means of uninucleate bispores. The sexual phase
has evidently been lost in connection with the development of apomeiosis
in the sporangium. That is what WINKLER (1942, pp. 29, 31) calls
apogonosis. Lithophyllum litorale is such a species. They must be
constant from one generation to the other and can be regarded as
microspecies, comparable with the microspecies in apomictic higher
plants, e.g. those of the genus Tararacum.

The geographical distribution of bisporic species is of special
interest. FOSLIE (1905, pp. 53—54) has pointed out that bispores are
only developed in the boreal-arctic and antarctic areas. From the tropics

there are, according to him, no records of bisporangia. The mosl
southern boreal area where bisporangia are developed, is said to be
the Mediterranean and the Adriatic. FOSLIE (l.c., p. 54) writes: » Within
the cold boreal area and the arctic one, the distribution of most all
species with sporangia four-parted proves o be more circumscribed
than that of species with two-parted ones. They occur particularly in
the southern part of these areas, while in the northern part species
with sporangia two-parted occur in great majority». These conditions
seem to me to bear resemblance to the higher plants. In the northern
areas with their colder climate vegetative propagation and apomixis
predominate in many species and genera {see GUSTAFSSON 1947, pp. 283,
291). Apomixis is connected with polyploidy and polymorphy. As we
know practically nothing about the chromosome numbers in the Coral-
linaceae, the question of the role played by polyploidy in the develop-
ment of the polymorphous populations of the Corallinaceae must be
left open.

Polyploidy has, however, been proved to occur in a few floridean
species. DREW (1934, 1943) found haploid, diploid and triploid plants
in Spermothamnion Turneri and also (DREwW 1939) in Plumaria ele-
gans. Whereas the triploid Spermethamnion Turneri does not appear
to fit into the life-cycle, nor to reproduce itself,' the triploid Plumaria

1 Possibly, according to DREWw, they produce tetraspores, for plants with
approximately half the triploid chromosome number occur. — After having com-
Pl A I
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elegans has become independent by the development of a particular
kind of spore, the paraspore, which has inabled it to spread both
rapidly and extensively (DrRew 1943, p. 27). It is of interest to point
out in this connection that the triploid Plumaria elegans has spread
farther to the north and thus has a wider distribution than the normal
generations, i.e. the haploid gametophyte and the diploid tetrasporo-
phyte (DREw 1939, p. 363: SUNESON 1938, p. 2). The normal alterna-
tion of generations, including sexual reproduction and tetraspore-forma-
tion, does not occur in northern seas, where the species is only repre-
senited by the triploid.

It is an interesting and important question, why and how apo-
meiosis has arisen in the Corallinaceae. Considering the high frequency
in the encrusting corallines of uninucleate bispores, it seems likely that
there is a genetical basis of bispory in this group. A similar idea was
also expressed by BauvcH (l.c., p. 388). However, the tendency to bispory
is more or less pronounced in different species. In a number of species
the bispores occur only occasionally and often together with tetra-
spores in one and the same crust, in other species the bispores pre-
dominate at least in some places (e.g. in Lithophyllum Corallinae in
northern seas), and in still other species (e.g. Lithophyllum litorale)
the bispory is obligate. The tendency to bispory therefore seems to be
influenced by various factors. At the present state of knowledge we do
not know, which these agents are. As for the analogy with apomixis
GUSTAFSSON's (l.c., pp. 295 et seq.) work with regard to higher plants
should be consulted.

Binuclear bispores are not recorded in so very many species. BAucnH
(l.e.) made mention of such spores in Lithothamnion polymorphum
from Heligoland and in Lithophyllum expansum from Naples. In both
species they were met with only exceptionally. the normal type of
spores being tetraspores. In Lithephyllum pustulatum (SUNESON 1943 b,
p. 42) I found a few sporangia with binucleate bispores intermingled
with normal tetrasporangia. BALAKRISHNAN (1947) recorded binucleate
bispores, in addition to tetraspores, in Melobesia farinosa from South
India. Finally, as has been described above, binucleate bispores occur
in the Swedish population of Lithophyllum Corallinae. In the literature
mention is not often made of the number of nuclei in the bispores, and
therefore this list of records of binucleate bispores may not reflect

pleted this work I have read a brief article by BARBER (1947) and a small paper
by DREW (1948), in which the polyploidy of Spermothamnion Turneri and Plumaric
elegans is discussed further, partly from a genetical point of view.

30 Bolaniska Notiser 1950.
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the real frequency of them. However, according to modern works with
accurate figures and according to my own experience it seems highly
probable that they are far less frequent than the uninucleate bispores.
As stated above, there is a reduction division preceding their formation,
just as in the tetrasporangia. Therefore I am of the opinion that they
give rise to haploid sexual plants. However, it remains to be investigated,
how they behave at their germination. Two possibilities seem to be most
likely: one that both nuclei take part in the development of the germling.
the other that one of the nuclei degenerates. I do not find it likely that
the two nuclei of a germinaling spore fuse with one another.

According to my opinion, the important thing in the development
of the sporangia is not if there are formed tetraspores or bispores, but
it there is a reduction division or not. The tetraspore and binucleate
bispore contain one, respectively two reduced nuclei; the uninucleate
bispore contains one unreduced nucleus. — The type of division of the
protoplast is not determined by the number of nuclei. This was also
pointed out by BaucH (Lc., p. 378). Sporangia with four nuclei may
develop four or two spores. Sporangia with {wo nuclei normally develop.
of course, only two spores, but exceptionally three cleavage septa may
be initiated, as was found in one crust ol Lithophyllum litorale (see
above p. 435, Fig. 3 A—DB).

The apomeiosis, which is characteristic of those sporangia develop-
ing uninucleate bispores, seems to pass off rather like a normal mitosis.
SVEDELIUS (1937) described an apomeiotic tetrad division in Lomen-
taria rosea, which seems to involve rather peculiar cytological features.
The chromosomes are said to migrate during the prophase into the
nucleolus and to divide also within the nucleolus. There should thus
be formed what has been called a »karyosome nucleus» in the tetra-
sporangium of Lomentaria rosea. In the two species of Lithophyllum,
investigated here, 1 never saw any relation between the chromosomes
and the nucleolus. The IFeulgen preparations were very distinet, and
[ never observed any chromatin in the nucleoli. The nuclear structure
was quite normal. — In one respect, however, the division of the spo-
rangium in Lithophyllum differed from a normal mitosis, namely in
the occurrence of an apparent resting stage during the growth period
of the sporangium. This behaviour of the sporangium nucleus was
recorded for a number of Florideae by WESTBROOK (1935), i.a. for
Corallina officinalis. BALAKRISHNAN (1947, p. 314) made mention of the
same condition in Melobesia farinosa, and I have figured it but not
mentioned it for several Corallinaceae in previous papers (SUNESON
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1937, Figs. 22, 27, 35, 36, 41; 1943 b, Fig. 5). It seems in fact to be
of common occurrence in the Corallinaceae with their large sporangia.
WESTBRCOK (1928, p. 160; 1935, p. 578), discussing literature on
similar conditions in sexual cells of animals, as well as in the sporangia
of some brown algae and in the spore-mother-cells of a few higher
plants, assumed that this resting stage is connected with the growth
period and synthetic phase of the sporangium. The last record of such
a resting stage in the sporangium is that given by IYENGAR and BALA-
KRISHNAN (1950) for Polysiphonia platycarpa.

As to the chromosome numbers, they were determined with rather
great accuracy to 16 (n) and 32 (2n) in Lithophyllum Corallinae. In
L. litorale the number was found to be about 30 (2n). Possibly the
number is also 32 in this species. All members of the Corallinaceae,
previously investigated, were found to have the haploid number 24 and
the diploid 48 (viz. Corallina officinalis var. mediterranea, YAMANOUCHI
1921: Corallina officinalis and Jania rubens, SUNESON 1937; Amphiroa
«berrans, SEGAWA 1941:; Mastophora Lamourouxii, SUNESON 1945 and
Melobesia farinosa, BALAKRISHNAN 1947). Of these previous investiga-
tions only that of YamMANoucHI deals with the chromosome numbers
of the different somatic phases. SUNESON as well as SEGAWA counted
the chromosomes in the spermatangia, which in the Corallinaceae are
cut off from their mother-cells and lie loose inside the conceptacle
(cf. also SUNESON 1943 a). BALAKRISHNAN, finally, determined the
number of gemini at the reduction division.

Summary.

1. Lithophyllum litorale SUNESON and L. Corallinae (CROUAN) HEYDR.
from the west coast of Sweden have been investigated with special
regard to the cytology of the bispore formation.

2. In Lithophyllum litorale only bisporic individuals are known. The
bispores are uninucleate, and there is no reduction division prior
to the formation of the bispores.

3. Lithophyllum Corallinae from northern seas was known to have
sexual individuals and individuals producing uninucleate bispores.
Tetrasporangia had only been met with in the Mediterranean. This
investigation has shown that there occur in the northern area also
tetrasporangia and sporangia with binucleate bispores. The com-
mon uninucleate bispores are formed without reduction division,
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whereas there is a meiosis preceding the formation of the tetra-
spores and binucleate bispores.

Meiosis is supposed to precede the formation of the tetraspores and
binucleate bispores in general, and these spores are considered to
give rise to the sexual plants. The uninucleate bispores are assumed
to be always formed after an apomeiotic division of the sporangium
nucleus, and these spores are supposed to reproduce the sporo-
phyte.

The obligate and facultative occurrence of bispores in the Coral-
linaceae is discussed. Obligate bisporic species can have no sexual
generation. Species which are said to have sexual individuals and
individuals with only bispores, must therefore be referred to
related species with tetraspores. Further, in localities where a spe-
cies is said to be represented by a bisporic race, alternating with a
sexual phase, a closer examination will probably prove that also
here plants with tetraspores or binucleate bispores occur.

The type of sporangium (bi- or tetrasporangia) cannot be used as
the only character of species, as has sometimes been done pre-
viously.

Attention is called to the predominance of the uninucleate bispores
in the Corallinaceae of the boreal-arctic and antarctic areas. Apo-
meiosis and loss of the sexual generation in the Corallinaceae seem
to bear resemblance to the vegetative propagation and apomixis of
higher plants, which are, in many species, more pronounced in
colder climates.

The pronounced polymorphy in the northern populations of the
encrusting Corallinaceae seems to be connected with the apomeiotic
bispore formation.

The question how apomeiosis has arisen, and the possibility of
polyploidy in the Corallinaceae are briefly discussed.

The binucleate bispores seem to be far less frequent than the uni-
nucleate ones. As there is a reduction division prior to their forma-
tion, they are assumed to give rise to haploid sexual plants.

The important thing in the development of ihe sporangia is not if
there are formed tetraspores or bispores, but if there is a reduction
division or not.

The apomeiotic dyad division, which has not been recorded pre-
viously in the Florideae, passes off rather much like a normal
mitosis. The organization of the sporangium nucleus is quite nor-
mal, and no chromatin was observed in the nucleolus. During the
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growth period of the sporangium the nucleus passes into an
apparent resting stage.

13. The chromosome numbers were determined to 16 (n) and 32 (2n)
in Lithophyllum Corallinae and to about 30 in L. litorale. Previously
only the numbers 24 (n) and 48 (2n) have been recorded in the
Corallinaceae.

The writer wishes to express his thanks to the Royal Swedish
Academy of Sciences and to Professor N. HOLMGREN for granting him
a working place and other facilities at Kristineberg. The author is
further greatly indebted to Dr. G. GUSTAFSON, Kristineberg, for his
kind assistance in the dredging of material and for his constant help-
fulness. The study was partly made while the investigator held scholar-
ships from the Hierta-Retzius Fund of the Royval Swedish Academy of
Seciences. A short paper on this investigation was read at the VII Inter-
national Botanical Congress (SUNESON 1951).
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Trematodon brevicollis Hornschuch, en for Sverige
ny arktiskt-alpin mossa.

Av HELMUT GAMS.

Den lilla Dicranacén Trematodon brevicollis uppticktes av HORN-
scHucH 1816 pa Teischnitz-sitern vid Kals i ostra Tyrolen och blev
sedan funnen pa ett trettiotal andra lokaler i Central-Alperna fran Lad-
schilz-siitern i Lungau i Oster (BREIDLER) till Bagnes-dalen (AMANN),
Mont Dolent (N1cHoLSGN) och Cime Bianche (CARESTIA) i viister, déir-
emot har den hittills ej patriffats i den bryologiskt vil utforskade
trakten mellan Brenner-passen och Piz Badus vid Gotthard (Fig. 1).
I Skandinavien blev den funnen forst av C. och R. HARTMAN 1854 pa
Dovrefjillet och sedan édven pa sex andra norska lokaler fran Lejrungs-
boden i Jotunheimen (KAURIN) i sdder till Venetvaara i Nordreisa 69°
47" N (JORGENSEN) och vid Kilpisjirvi (SAHLBERG) i norra Finland
(Fig. 2). Dessutom har den antriffats pa Gronland (Aulatsivik, BERG-
GREN 1868, Scoresby-Sund, HarTz 1892, Clavering O 74~ 6, GELTING
1934) och kring Issyk-Kul i Centralasien (Kungei-Alatau och Terskei-
Alatau, BROTHERUS 1896).

Vixtplatserna ligga i Alperna mellan 2200 och 3100 m, de flesta
mellan 2400 och 2700 m, i Jotunheimen och Dovre (HARTMAN och
KAURIN enligt HAGEN) mellan 850 och 1400 m, pa Bredikfjillet vid Mo
(ARNELL) vid ca 650 m omkring bjorkgriansen och i Finnmarken (AR-
NELL och JORGENSEN) ovanfor bjorkgrinsen. Arten dr alltsa utpriglat
arktisk-alpin och tillhor sannolikt HULTENs grupp 9 (»cirkumpolira,
arktiskt-montana viixter, som finns i Mellaneuropas berg, men ha stor
utbredningslucka i Sibirien»).

Enligt BReTHERUS 1923, JENSEN 1939 m.fl. var arten hittills ej
kiind fran de svenska fjillen, och det var vil dirfor forsta gangen den
antriffades i Sverige, nir forf. fann den den 25 juli 1950 tillsamman
med Konservator OLAV GJZEZREVOLL och EILIF DAHL under en inter-
nationell exkursion i Torne Lappmark. Den fanns pa ett kalkskiffer-
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IYig. 1. Trematodon brevicollis. Totalutbredning i Centralalperna. — Gesamtverbrei-

tung in den Zentralalpen.

deflationskomplex pa Vassitjakkos nordsida ca 1000 m &.h. tillsamman
med Dryas octopetala, Elyna myosuroides, Carex rupestris, nardina,
och glacialis, Chamorchis alpina, Oxytropis lapponica, Gentiana tenella,
Thamnolia vermicularis, Cetraria nivalis, Ochrolechia frigida, Fulgensia
bracteata ete., alltsa i en rent arktisk Carex nardina - facies av den i
Norden och Alperna vitt spridda och ofta beskrivna Dryas-Elyna-Carex
rupestris - sociationen.

Aven alla andra hittills foreliggande iakttagelser tyda pa att artens
ekologiska amplitud ir ungefir densamma som hos Elyna (Kobresia)
myosuroides. 1. HAGEN (l.e. p. 179) skriver om Trematodon brevicollis:
»En alpin xerofyt, som av og til gar noget nedenfor skoggrensen, og
som vokser pa tor muldjord, pa berg og i apne spraeekker, likesom pa
sandjord, som pa gamle vejer, og bland grus. Pa de fleste av vire
findesteder er den vistnok vokset pa skifer. I en av sine rejseskildringer
karakteriserer MOLENDO denne art (med et fra E. FrRIES [ant uttryk)
som en »nomade», forsavidt som den ikke holder sig lenge pa et og
samme sted, og dette er utvilsomt tilfeeldet ogsa i Norge; jeg har siledes
et par gange med ars mellemrum gjennemsekt Finsheens plata meget
nojaklig, uten at veere istand til at finde den, og jeg har likeledes for-
gjeves sokt den ved Kongsvold pa det sted. hvor KAURIN og RYAN fandt
den, uagtet det var mig ganske nejaktig angit>. Detsamma funno
LORENTZ, BREIDLER, HERZOG, AMANN m.fl. i Alperna. BREIDLER (1891,
p. 37) skriver: »Auf Humus, thonig-glimmeriger, auch etwas kalkhil-
tiger Erde der Triften und felsigen Abhiinge des Schiefer- und Urgebir-
ges, gern in sonnigen Lagen» och AMANN (1918 p. 69): »Xérophile,
humicole, indifferent — sur I'humus, les vieilles touffes de Silene
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I'ig. 2. Trematodon brevicollis. Hittills
kinda fyndorter i Skandinavien. — Die

bisher aus Skandinavien bekannten
I'undorte.

acaulis — souvent avec Plagiobryum demissum, Desmatodon spec. et
Campylopus Schimperi>. Aven HOLLER niimner fran Hohe Tauern som
ledsagande arter de habituellt mycket liknande Plagiobryum (Zieria)
demissum och Minuartic (Alsine) biflora. De flesta alpina och fenno-
skandiska lokalerna ha torr, subneutral humus pa mer eller mindre
kalkrika bergarter med kortvarig sniobetickning.

Utvecklingen av en stor, assimilerande sporogonhals hos alla arter
av Trematodon, Bruchia, Plagiobryum och Meesea, tlera Pohlia och
manga Splachnacéer och Funariacéer synes sta i samband med niirings-
torhallandena pa naken humus, jfr GREBEs uttalande: »So wiederholt
sich die langhalsige, schiefe, keilig-birnformige IFrucht der Meeseaceen
bei Bruchia, einer torfliebenden kleistokarpen Gattung, ferner bei Tre-
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matodon ambiguus, der stets auf moorigem Boden wiichst und den
Dicranaceen nahe steht; die alpine Art Trematodon brevicollis wichst
nur scheinbar auf nackter Erde: untersucht man aber néher, so findet
man sie von humosen schwarzen Teilchen durchsetzt, wie ich auf dem
Gipfel der Amthorspitze in Tirol an dieser hochalpinen seltenen Art
beobachten konnte».

Om vara Trematodcn-arter aro flerariga, som Plagiobryum, Tay-
loria och Splachnum, eller ettariga, som Bruchia och Funariacéerna, ir
annu en 6ppen fraga, som kan besvaras forst efter experimentella under-
sokningar.

Trematodon brevicollis - Plagiobryum demissum - societeten ir tyd-
ligen nira besliktad med det av HERzoG (1926 p. 51, 1944, p. 18) och
GAMS (1934 p. 52) beskrivna Stegonietum latifoliae, men iar nagot mindre
basifil och nitrofil.

Dessa blott nagra fa mm hoga mossor kunna litt forbises, och ut-
bredningen ir diarfor dnnu ej tillrickligt kiind. Trematodon brevicollis
ar tydligen ej, som SCHWAGRICHEN 1823 trodde, en enkel varietet eller
oreomorfos av den vitt spridda, i Alperna till omkring 2000 m och i
Skanderna till omkring 1000 m stigande Tr. ambiguus (HEDWIG) BRID.
=elongatus (STROM) HAGEN, utan en atminstone lika gammal oreofyt.
Bada arterna éro visserligen, som MOLENDO och HAGEN siga, »noma-
der», men den hittills kéinda arealen av Tr. brevicollis (fig. 1 och 2)
erinrar dock sa starkt om vissa andra oreofyters utbredning, att denna
likhet ej kan anses som tillfillig. Bade i Alperna och i Skanderna ér
utbredningen lika bicentrisk eller tricentrisk som t.ex. hos Carex bicolor
och Potentilla nivea, i Alperna dven hos Juncus arcticus, Carex atro-
fusca, Papaver Burseri, Oxytropis lapponica och triflora, Lomatogoniuim
carinthiacum m.fl., i Norden hos Carex parallela, arctogena och mis-
andra, Sagina caespitosa, Stellaria crassipes, Papaver radicatum, flera
Draba-arter, Rhododendron lapponicum m.fl. (jfr kartorna hos FRIES,
NORDHAGEN, ARWIDSSON, HULTEN m.fl.).

Som dessa och manga andra vixigeografer (i Alperna t.ex. BRIQUET,
CHODAT, PAMPANINI, HANDEL-MAZZETTI) ha pavisat, koncentreras dessa
arter kring vissa delvis perifera »Massifs de refuge» och mera centrala
nunatakomraden. Reliktforekomsternas alder édr dnnu dock myckel
omstridd. Trematodon brevicollis saknas i de perifera refugierna, och
utbredningen i uropa och Centralasien ér utpriglat kontinental. Det-
samma ir mdjligen forhallandet i Vistgronland, diar T. W. BOCHER ny-
ligen har pavisat en hogkontinental inlandzon med Elyneta och Cariceta
nardinae. Endast de centralschweiziska lokalerna kring Gotthard (fran
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Piz Badus i oster till Grimsel och Faulhorn i vister) ha ett mera neder-
bordsrikt, subatlantiskt klimat. Sliktet Trematodon synes dock ej vara.
som t.ex. Kobresia och Braya, av asiatiskt, utan liksom Dryas av ameri-
kanskt ursprung. Vi veta dnnu ej, i vilken istid dessa arter hunnit till
Nord- och Mellaneuropa. Manga arealer, som nu édro synnerligen rika
pa arktiskt-alpina arter i Central-Alperna, t.ex. Hohe Tauern, Oberen-
gadin, Saas-, Zermatt- och Bagnes-dalarna, ha varit starkt nedisade i
alla istider, och deras »nunatakflora» kan knappast vara éldre éin fran
senglacial tid (mdjligen fran Allerdd-oscillationen). I mindre nedisade
trakler, som kring Brenner (Hithnerspiel=Amthorspitze och Wolfen-
dorn) och Faulhorn kan nunatakfloran vara nagot dldre, méjligen fran
Aurignac-oscillationen, men knappast fran den sista varma intergla-
cialen, som HANDEL-MAZZETTI antog for vissa Taraxacum-forekomster.

Dessa fragor maste dock utredas med utgangspunkt fran andra
vixter med biitire kiinda arealer och framfor allt med fossilfynd, som
vi knappast kunna viinta oss att finna av slikten som Trematodon och
Plagiobryum.

Zusammenfassung.

Trematodon brevicollis, ein fiir Schweden neues arktisch-alpines Moos.

Die kleine Dicranacee Trematodon brevicollis, die frither nur aus dem norvegi-
schen und finnischen Teil der skandinavischen Gebirgskette bekannt war, wurde vom
Verf. im Sommer 1950 auch im schwedischen Gebiet (Torne Lappmark: Nordseite des
Vassiljakko) angetroffen. Die Art scheint ungefihr dieselbe 6kologische Amplitude
wie Elyna myosuroides zu haben. Sowohl in Skandinavien wie in den Alpen ist die
Verbreitung bizentrisch oder trizentrisch (Iig. 1—2); sie ist ferner ausgeprigt konti-
nental, was auch im Verbreitungsgebiet Zentral-Asiens, wahrscheinlich auch in dem-
jenigen Gronlands, der FFall ist. Nur in dem zentral-schweizerischen Gebiet kommt
die Art in einem mehr niederschlagsreichen, subatlantischen Klima vor.
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Ligusticum scoticum L., ny f6r Uppland, och andra
vixter frdn Oregrunds skirgard.

Av HHANS LUTHER.

Under VII Internationella Botaniska Kongressens algologiska ex-
kursion till Oregrunds skiirgard (C 111 a) gjorde forf. nigra fanerogam-
och mossfynd av intresse. Pa uppmaning av exkursionens ledare, fil.
lic. MATS W.ERN, har nedanstaende sammanstillning av fynden upp-
gjorts. For det vilvilliga ciceronskap, som mojliggjort mina iakttagelser,
star jag i stor tacksamhetsskuld till MaTs W.ERN.

Ligusticum scoticum L. Under exkursionen genomsok-
tes striitnderna i den man tiden det medgav med hiinsyn till en eventuell
forekomst av Ligusticum. Pa den nordligaste besokta stranden, N'W-
sidan av Orskiir N om Griiso, patriffade jag ett enda bestand av arten,
vilken hirmed faststiillts forekomma 1 Uppland. Sydgrinsen for artens
kinda forekomst vid Bottenhavet flvtitades genom fyndet 75 km i syd-
ostlig riktning.

Lokalen, som ligger 1,5 m 6ver havet och 20 m fran strandlinjen,
kan rubriceras som en diasporfilla for havsdrift fran NW. Vagorna sla
hiir vid hart vider hogt upp pa den fullt 6ppna stranden och stota mot
en liten bergviigg. Da de dra sig tillbaka kvarhalles drift litt i en ficka
mellan bergviiggen och nagra storre stenar. 1 denna ficka vixer Ligusti-
cum pa klapper-grusmark omgiven av driftvallsbestandsdelar av olika
slag. Den enda gruppen pa platsen mitte 1520 em i omfang, var
35 em hog och hade 5 fruktificerande stjilkar. Dirtill stodo 2 fjol-
ariga stjalkar kvar. Den glesa vegetationen mellan stenarna bestod i
ovrigt av Festuca rubra, Elymus arenarius, Juncus balticus, Silene mari-
tima, Lythrum Salicaria, Plantago maritima och Hieracium umbella-
tum. 1 nirheten av vixtplatsen noterades flera mer in knytnivsstora
stycken av oOstersjokalk (jfr KERSTIN CEDERGRENs [1945, s. 306
gift om Ligusticum-lokalers »anknytning till urkalkomraden»). Pa den

upp-

noggrant genomsokta stranden mellan Orskiirs fyr och Tirnudden
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(Generalst. kartbl. 99, Lovsta) patriffades arten icke i 6vrigt, ej heller
pa de delar av N-stranden 6ster om fyren som under denna exkursion
undersoktes av lektor E. ALMQUIST.

Griso-skiirgardens yttre delar ha hittills i floristiskt hinseende
mycket bristfilligt undersokts (jfr ALmQuisTs [1929] utbredningskar-
tor), varfor det ar tinkbart att Ligusticum dir kan ha ytterligare {ore-
komster. Arten forefaller emellertid att pa Orskiir vara av ungt ursprung
och har troligast spritt sig dit med havsdrift fran NW. Mirkligt nog
ar fyndortens huvudexposition exakt den i vilken det hittills kinda
utbredningsomradet i Gistrikland-Hilsingland ligger. Aven doc. S. AHL-
NERs fynd pa Iggon i Géstrikland — de sydligaste tidigare kiinda botten-
havsfyndorterna — éro samtliga beligna pa N-stranden (jfr K. CEDER-
GREN 1945, s. 307 och BJORKMANs karta 1947, s. 188). Pa basis av var
nuvarande kinnedom forefaller det diarfor sannolikt att artens sprid-
ningshird vid Bottenhavet legat norr om Iggon. Detta antagande forut-
sitter att Ligusticum haft mojlighet att fran detta tinkta spridnings-
centrum sprida sig till Iggén och Orskiir.

Artens spridningsbiologi torde inte ha varit foremal for en nir-
mare undersokning. NORMAN (1895, s. 315; se dven SERNANDER 1901 a,
s. 122) siger om strandflokan: » Foruden at den som strandplante ud-
spredes ved havets stromme, ser det ud til, at dens opstigning vderst
ude ved havet for nogen del skyldes sofuglene, da det just er pa fugle-
berge og i fuglebakker den stiger op, . . .». Med hinsyn till bottenhavs-
fyndorternas natur forefaller en fagelspridning fran en nordligare cen-
tralhiird till Iggon och Orskiir mindre trolig. Ytvattnets huvudstrom-
riktning vid den svenska bottenhavskusten dr som kéint sydgaende, en
cmstindighet som talar till forman {or en spridning med havsstrommar.

I frdga om den hydrokora spridningen ér det emellertid att mérka
att icke alla de umbelliferfrukter som till f6ljd av sin anatomiska bygg-
nad kunde formodas ha en god flytformaga verkligen #ro utluslu(lc
med en sadan. Medan RAVN (1894, s. 147) utan anforande av nirmare
data uppger en »langvarig Flydeevne» for frukterna av Cicuta virosa,
Sium latifolium, Berula erecta och Angelica silvestris fann SERNANDER
(1901 a, s. 151) att Angelica Archangelica ssp. litoralis frukter i sotvatten
sjonko inom 2 veckor, EXLUND (1927, s. 24) att Anthriscus silvestris
delfrukter floto hogst 4 dagar

FForst genom noggrannare efterforskllln“'u‘ lings Bottenhavets kust
samt flyt- ()Ch groningsforsok med Ligusticum-frukter kunna vi erhalla
sikrare forutsittningar for bedomningen av artens gatfulla upptri-
dande.
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KERSTIN CEDERGREN (1945, s. 308) citerar HJELTs (1911, s. 206)
»sasom manande till vidare undersokningar» publicerade notis om eit
osiikert Ligusticum-fynd pa 6n Hailuoto-Karlo utanfor Uleaborg. Upp-
giften publicerades av LEIVISKA (1894, s. 7), men har senare enligt
HUUMONEN (1912, s. 87) av L. sjilv meddelats bero pa en felbestimning.
Pa Karlo har Ligusticum icke patriffats, oaktat 6n i senare tid besokts
av flera botanister.

Sagina maritima G. Don. ALMQUIST (1929, s. 539) upptar
arten blott fran 3 fyndorter i Uppland, 2 i Stockholms skirgard samt
Tolvoregrund i Borstil sydost om Oregrund (svensk nordgriins). 14 km
oster om denna fyndort pétriffade jag S. maritima pa Singd, Ostra Hall-
skir i klippspringor i stinkzonen tillsamman med S. procumbens.

Vattenfanerogamer. Kinnedomen om salt- och brackvat-
tensfanerogamernas innergriinser i Ostersjon dr for minga arters del
mycket bristfillig. Den baserar sig ndstan genomgaende pa strodda, i
forbigaende gjorda iakttagelser. Det dr darfor ingalunda sikert att de
hittills innersta fynden representera verkliga innergrinser for arterna.
[ synnerhet en artgrupp har mycket forsummats: de arter, som i Oster-
sjons inre delar undvika standorter med for vagsvall skyddat, stagne-
rande vatten. Hit hora, sasom jag i annat sammanhang (LUTHER 1951)
pavisar, bl.a. Zostera marina, Ruppia spiralis och Zannichellia major.

Det har i regel icke hallits for mojligt att i sterilt tillstand skilja
de tva senare arterna fran ovriga representanter {Or samma slikten.
I sjilva verket foreligga emellertid karaktiarer som mojliggora en siker
bestimning av sterila ind. av de tva arterna (jfr LUTHER 1947).

Nordgrinsen for de tre arterna pa Sveriges ostkust har ansetts ga
genom Stockholms norra skirgard: Zostera marinas vid Lidofjarden i
Vild (SERNANDER 1901 b, s. 277), Ruppia spiralis i samma trakt (H. HES-
SELMAN 1 Bot. Not. 1901, s. 249) och Zannichelli« majors vid Blido
Kudoxa (Stockholmstraktens vixter 1914, s. 216). Hosten 1947 fann
jag i av fil. lic. MATs W.ERN till mig for bestimning overlimnat material
beligg av Zannichellia major fran Griaso s:n, Rivsten Trutbadan, grin-
sen for arten forskots alltsa betydligt norrut (fyndet har i Sv. Bot.
Tidskr. 29, s. 140 [1935] av B. WERN omnimnts sasom Zostera
marina) .

Da det var att férmoda att atminstone Ruppia spiralis och Zanni-
chellia major skulle forekomma pa flera stillen i Oregrunds skiirgard
dignade jag under och efter exkursion C III a en speciell uppmirksam-
het at standorter som syntes limpliga for denna artgrupp. Nordgrinsen
for bada dessa arter kunde genom de gjorda fynden flyttas till Orskiirs-
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sundet norrom Grison. Diaremot har Zostera marina fortfarande icke
patriiffats N om Lidofjiarden (jfr utbredningskartor i LUTHER 1950).

I Orskiirssundet (Grisé sm) erhdll jag vid skrapning pd 3—5 m:s
djup pa sand-grusbotten den 26.7.1950 (riklighet enl. Norrlins 7-gradig:
skala) :

Potamogeton pectinatus spridd, ster.

P. perfoliatus spridd, ster.

Ruppia spiralis t. spars., ster.

Zannichellia major rikl., fert.

Myriophyllum spicatum spars., ster.

Chara baltica spars., fert.

Ch. aspera spridd, ster.

Tillsamman med fil. lic. MATS W ERN var jag 31.7.1950 i tilifille
att ytterligare faststilla foljande torekomster (alla pa 2—4 m:s djup):

1. Gréaso s:n, Grisobaden (1 km N om Griso kyrka), sand: Ruppia
spiralis flickvis rikl., ster., tills. med Potamogeton pectinatus, Myrio-
phyllum spicatum, Chara baltica, Ch. aspera.

2. Griaso s:n, bukten S om Langvik, sand-sten: Ruppia spiralis
spars.. ster., tills. med P. pectinatus, Ch. baltica, Ch. aspera.

3. Borstil s:n, Bolka, Oregrundsgrepen, liten vik vid Skarbadorna
(NW om Oregrund), sten-sand. Rotfasta: Zannichellia major
spars., fert. jimte P. pectinatus, Tolypella nidifica, Ch. aspera. Dartill
som 16sa (benthopleustofyter) i en tit algmatta av Cladophora.
Ceramium, Ectocarpus ete.: Ruppia spiralis 1. rikl., ster. (stjilkar med
skarpa vinklar, bojda i flera ligen sedan de viints av vagsvallet), Zanni-
chellic. major t. spars., ster. (levande skott med ritter blott pa doda
stjilkdelar), P. pectinatus t. rikl., P. perfoliatus m. sélls.. Myriophyllum
spicatum m. sills. (med utvuxna rotter), Chara baltica sills. Losa, till
bottendriften horande viixter bora givetvis hallas i sir fran de rotfasta
(jfr LUTHER 1950, s. 26).

4. Oregrunds hamn, sand-gvttja. vatinet nagot fororenat genom
kloakutlopp: Ruppia spiralis rikl. (med upprita skott, blomknoppar
annu ej skonjbara), Zannichellia major spars., i blom, P. pectinatus,
P. perfoliatus, Ch. aspera.

Pa var och en av de sasom stickprov undersokta sand- eller sten-
sandbottnarna i Oregrundstrakten patriiffades alltsi atminstone den ena
av de tva eftersokta arterna, grinsen i Orskirssundet gor dirfor icke
intryck av att vara en verklig utbredningsgriins. Saliniteten ir har dnnu
i medeltal ca 5,0—5,5 %[y, (W.ERN 1950).
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De pa de 5 undersokta lokalerna antriffade fanerogamerna och
characeerna utgora alla karakteristiska foljevixter ill Zostera marina
t den Zostera marina - Ruppia spiralis - (Potamogelon pectinatus -) socia-
tion jag beskrivit frin sédra Finland (LUTHER 1951). Aven dir synas
Ruppia spiralis och Zannichellia major tala en nagot starkare utsétning
av Ostersjovattnet iin Zostera marina. Oregrundstraktens sandstriinders
vegetation representerar alltsa nirmast en av vattnets utsotning betingad
gransvariant av Zosterion-forbundet, dar ledarten Zostera till {oljd av
utsotningen saknas.

Vattenmossor. I Kallrigafjarden (Forsmark s:n. S om Kal-
lerd) patriffades 24.7.1950 vid skrapning pa 2,5—3,0 m:s djup pa sten-
gvttjebotten glest strodda 1osa skott av vattenmossor: Fissidens Julianus
spars., Fontinalis sp. (dalecarlica?, delvis med Membranipora crustu-
lenta - kolonier) t. spars., Amblystegium riparium spars. (det. R. TvoMI-
KOSKI). Mossorna ha antagligen drivits ut ur de dar som mynna ut i
fjirden. De erhillna exemplaren hade skjutit '/,—1 cm (Fissidens)
resp. 1-—4 cm (Amblystegium) langa unga skott, vilka antagligen upp-
stitt pa vixtplatsen. Saliniteten var hir 3,53 %y, (analysen utférd av
Havsforskningsinstitutet i Helsingfors), vilket torde vara den hogsta for
saval Fissidens som Amblystegium pavisade salthalten. Fyndet utvisar,
att vatten av den for submersa mossor anmirkningsvirt hoga salini-
teten icke far anses utgora ett hinder for dessa tva mossors vegetativa
spridning, diremot kan det inte anvindas som beligg for en eventuell
forméaga hos arterna att fortleva pa standorter av detta slag.
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Note on the chromosomes of Phleum echinatum.

By SVEN ELLERSTROM and JOE HIN TiJro.
Cyto-Genetic Laboratory, Svalov.

During a study of the chromosomes of various Phleum spp. with
the use of the oxyquinoline technique of Tyro and LEVAN (1950) one
species, Phleum echinatum HOST. turned out to be of especial interest.
While all other Phleum species so far known (see the chromosome
number lists of DARLINGTON and JANAKI AMMAL, 1945, TISCHLER, 1950)
have the basic number 7. Phleum echinatum had 10 as somatic number.
The chromosomes responded very favourably to the oxyquinoline tech-
nique, and a detailed knowledge of their morphology was easily
obtained.

The material originated from the Botanical Gardens of Palermo,
from which seeds were obtained. Eight plants were grown in pots. At
their flowering a control determination was made at the Botanical
Museum at Lund. Our plants agreed perfectly with herbarium speci-
mens of Phleum echinatum. Root tips were taken from the pot plants.
The root-tips were left during 4 hours in an aqueous solution of 0.002
mol/l 8-oxyquinoline. Orcein smears were then made. Several excellent
metaphase plates were obtained. The idiogram consists of 5 easily dis-
tinguished pairs. as can be seen from Fig. 1 « and b.

The following pairs were recorded:

I. Largest pair, with almost median attachment.

II. Second largest pair, submedian attachment.

IT1I. Smaller pair, about half the size of chromosome I with a sub-
terminal attachment.

IV. Smallest pair, terminal attachment. In some cases 4 centro-
meric chromomeres could be seen at the terminal end.
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Iig. 1. Phleum echinatum. a and b Metaphase plates of orcein squash preparation
after 4 hours treatment with 0.002 mol/l 8-oxyquinoline. ¢ Drawings of the 5 chromo-
some types.

V. Aboul the same size as pair III, subterminally attached. It has
a big satellite on its shorter arm of about half the length of the
longer arm.

The chromosome number 5 within a genus where most species
belong to the 7-series is of great interest. As is well known certain
genera of Gramineae are characterized by the basic number of 5. Various
workers regard to the 7-chromosome idiogram as derived from the
5-chromosome types, broadly speaking by duplication of 2 chromosome
pairs. The present 5-chromosome species, however, has quite a different
idiogram from at least the common species belonging to the 7-series.
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The following measurements of the chromosomes in Fig. 1 a were
taken (in ) :

Pair Member 1 Member 11
{ a Long arm Short arm | Sat. Tot. ' Long arm Short arm ‘ Sat. Tot:
I 4,7 4,2 8,9 4,7 4,4 I 9.1
11 1,3 3,2 7,5 4,5 3,4 * 79
11 4,7 1,1 5,8 4,7 1,1 5.8
v 4,1 — 4,1 4,2 4,2
LY 3,6 1,4 2,3 7,3 4,3 1.2 2,2 7

Another interesting point is the presence of one chromosome pair
with terminal centromeres. It can hardly be any question as to the real
terminal location of the centromere, as the 4 centromeric bodies of
similar appearance as in the big bi-armed chromosomes (I and 1I).
often are discernible. Chromosomes with purely terminal atlachment
are often considered as inconstant. The visibility of the four centro-
meric bodies in terminal position is interesting in itself, since their
appearance is most common in big bi-armed chromosomes and rare
in chromosomes with one long arm and one small head. Evidently the
absence of one arm makes them again more easily visible.

A study of the meiosis has been planned.
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Smirre uppsatser och meddelanden.

Nagra véxter fran Vastmanland.

Angso socken ir den enda inom provinsen, dir Orchis saumbucina vixer.
Den forekommer hiir ganska rikligt pa tre skilda lokaler. Vid Angsosund
vixer Sesleria massvis, vilken eljest ar sillsynt i Vistmanland. Ett par hundra
meter vaster om bron vid sundet pa en bergbacke utmed Milaren vixer Gera-
nium pyrenaicum fullt spontan.

Vid norra indan av bron dr man inne i1 Kungsara socken. Ett par hundra
meter nordvist hirom borjar en stor, vacker dng, Sundingen. Pa lagiangen
hir utefter stranden vixer bl.a. Hierochloé¢ odorata, T'araxacum palustre, Gen-
tianella uliginosa, den sistnimnda massvis. Har forekommer éven Orchis stricti-
folia sparsamt, och i somras upptickte jag ett enda exemplar av Orchis
cruenta, troligen det forst antriaffade i Vistmanland. 1 och ovan Sundingen
forekommer Melampyrum nemorosum massvis. Vid ett torp, Bjorsbo. viixer
Anthemis arvensis pa akrarna. Ett skogskirr, c:a 2 km oOster om Kungsara
Kkyvrka, ar den enda lokalen for Viola uliginosa i Vistmanland.

I en bickravin ett par hundra meter viister om Kungsara kyrka vixer
cfter en liangre stricka foljande Epilobium-arter tillsammans: . palustre.
E. roseum, L. rubescens. E. adenocaulum, alla rikligt, samt E. glandulosum,
sparsamt. IForra aret fanns hybriden FE. palustre > roseum. En Epilobium-
expert skulle troligen hitta flera hybrider pa denna lokal. I samma bick vixer
Sparganium ramosum och S. simplex om varandra. Dessa bada arter matte ha
svart att hybridisera, da jag efter manga ars sokande endast lyckats hitta en
cenda siker hybrid ar 1946.

Harsjon i Lillhirads socken ar en liten skogssjo beligen c:a 2 mil nord-
vist om Viisteras och 70 meter 6.h. Sjons omgivningar, i synnerhet pa sodra
sidan, torde hora till de mest intressanta i Vistmanland betriffande Kirr- och
myrvixter. I laggen intill blockmarken finns en massvegetation av krakbar och
tranbir. En form av Molinia, som blir dnda upp till en och halyv meter hog
med halvmeterlanga blad och en gles axvippa upp till en halv meter lang
vixer hiir. Aven en hogvixt form av Orchis maculata med langa spetsiga,
kolade och niistan oflickade blad antriffas hir. Utanfor laggen vidtar ett
sankt gungflykirr. I detta forekommer mingdvis av Carex limosa, C. lasio-
carpa, Rhynchospora «lba, Scheuchzeria pdalusiris, Drosera rotundifolia,
D. anglica och D.intermedia; iven hybriden D. anglica X rotundifolia upp-
trader hir varje ar. Mindre talrikt forekommer Malaxis paludosa, Juncus
stygius, Utricularia minor och Carex pauciflora. Lingre in mot sjon hojer sig
marken och Kirret évergar 1 typisk hogmosse. Hir viixer forutom hjortron
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och rosling Oxycoccus quadripetalus och O. microcarpus massvis. Aven mel-
lanformen eller hybriden mellan de bada sistnimnda forekommer talrikt.

I ett skogskirr 4 km soder om Harsjon, pa Gransta mark, vixer Equi-
setum arvense, E. silvaticum, E. [luviatile med var. verticillatum titt tillsam-
mans. I somras hittade jag nagra exemplar av hybriden E. arvense X fluvia-
tile 1 karret, troligen ny for Vistmanland. En egendomlig form av E. arvense
med grenade grenar liksom hos E. silvaticum fanns édven i kirret.

Vid Algruvan, Lillhédrad, vixer Epilobium palustre, dven vitblommig d:o,
E. rubescens, E. collinum, I£. montanum och E. adenocaulum. Sommaren 1947
hittade jag E. montanum X palustre och i somras E. collinum X montanum
pa lokalen.

I ett litet kiirr 1 Svartmossen, Skerike socken, vixer en del Carex-arter,
bla. C.limosa och C. magellanica rikligt tillsammans. I'orst i somras lyckades
jag finna ett par ex. av hybriden dem emellan.

I'yndet av rénnoxeln i Kumla, S:t Ilian socken, publicerades i Bot. Not.
1942, Exemplaret bestod da endast av nagra meterhoga stamskott. Nu har
det vuxit upp till 3—4 meters hojd och bar minst 60 st blomklasar i somras.
Den ir den enda kinda ronnoxeln i Vistmanland och vackert intermediir
mellan Sorbus aucuparia och intermedia. Den f{ridlystes 1943.

I ett dike vid Johannesberg, Viisteras, vixer Epilobium rubescens, I. pa-
lustre och E. parviflorum. 1 somras fanns flera exemplar av hybriden FE. pa-
lustre X parviflorum pa denna lokal.

For c:a 15 ar sedan hittade jag hybriden T'ypha angustifolia X latifolia
vid milarstranden pa Vistra holmen, 3 km siéder om Visteras. Den finns
tortfarande kvar men blommar ej varje ar. Hogsta antalet blommande exem-
plar pa ett ar har varit omkring 20 st. Pa samma holme vixer Festuca gigan-
tea sparsamt samt Agropyron caninum, Bromus arvensis och Sedum sexangti-
lare massvis. Pa alla tre Histholmarna forekommer hybriden Polygonatum
multiflorum X odoratum talrikt.

I Vister Vala socken, i trakten av Halvarsviken, viixer pa ett skogsfall
en c:a 2 meter hog tallbuske med ungefir 10 mm langa barr, Pinus silvestris 1.
{. brachyphylla WIiTTR. Det torde vara en av Sveriges sillsyntaste viixter.

Vid landsviigen mellan Virsbo stn och Vister Vala vixer pa ett stille
Chamaenerion angustifolium med rent vita blommor. Omkring 50 exemplar
plagar finnas arligen.

Viisteras 1 september 1950.
EEDVARD ALVEN.

Nytt fynd i Sverige av Illecebrum verticillatum.

Under mina undersokningar av floran i Skepparslov socken (belagen
c:a 1 mil V Kristianstad) fann jag den 21 juni 1950 ett par exemplar av Ille-
cebrum verticillatum L. Arten patriffades vid en skogsvig ej langt fran Bocke-
boda tillsammans med bl.a. Hieracium pilosella, Cerastium semidecandrum,
Stellaria graminea, Veronica chaemaedrys, Fragaria vesca, Agrostis tenuis,
Galium hereynium, Rumex (hyrsiflorus och Hypericum maculatum.
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Verdrestorg vorr JHecebrorm S,
verticitiofom L
[Svbotiontischer lovs)

IFig. 1. T.v.: Bild 6ver exemplar av Illecebrum verticillatum I.. himtat fran Bockeboda
i Skepparsliv socken i Skine. -~ Foto AKE PERSSON. - -~ T.h.: Den geografiska utbred
ningen av Illecebrum verticillatum. Enligt TRoOLL 1925.

L. M. NEUMAN omnimner (1885) det forsta kiinda fyndet i Sverige a»
Hllecebrum verticillatum L. fran barlastkajen i ndarheten av Essviken vid Sunds-
vall. ErRic HULTEN (1950) ger ocksa besked om (Karta 731, s. 186) att den ir
tillfalligt inféord och finns pa kulturmark endast pa denna plats i Sverige.
Formodligen upptrider Illecebrum verticillatum ej heller vild i Bockeboda.
I ndrheten av dess vixtplats finns niimligen en gammal plantskola och troligen
har vaxten inkommit tillsammans med froer fran dess egentliga utbrednings-
omrade i Mellaneuropa. Den iir en subatlantisk art och vixer i laglandsom-
raden pa akrar, fuktiga sandjordar och i uttorkade diken. Enligt ASCHERSON
och GRAEBNER (1919) omfattar dess geografiska utbredning Mellanryssland,
Osel, Danmark (sédra Jylland vid Ribe), S.V. England, Frankrike, V. Grekland
(Kerkyra), Nordviistafrika och Makaronesien. En i niagon man avvikande
bild av utbredningen limnar TrorLLs (1925) utbredningskarta, atergiven i
fig. 1. En karta over artens forekomst i Polen och angriinsande omriden finnes
hos CzEczoTT (1926).

Dansk Botanisk Forening anordnade den 5—7 augusti 1947 tillsammans
med Lunds Botaniska Forening en sommarexkursion till Sonderjylland. Dir-
vid demonstrerades for deltagarna Illecebrum verticillatum L. eller Krans-
blomstret Bruskbager, som danskarna kallade den, pia en fing vid Bredebros
jarnviigsstation. Vid en jamforelse mellan de exemplar, som finnas i Lunds
Botaniska Museums skandinaviska samlingar, finner man att arten insamlad
fran Bockeboda ir stérre och manggrenigare dn motsvarande fran Bredebro.
En god uppfattning av dess storlek och utseende limnar bifogade fotografi.

Illecebrum verticillatum 1.. hor till gruppen Paronychieae inom Caryo
phyllaceae och representerar den enda arten, som finns inom sliktet Illecebrum
Ruppr. Den skiljer sig fran Herniaria glabra och Centunculus minimus, med
vilka sma exemplar liatt forvixlas, genom de femtaliga snévita blommorna.
som sitta i kransar ovanfor de omvint-dggformade, motsatta bladen. En sak
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som kan vara av intresse att nimna i detta sammanhang ir att Illecebrum
verticillatum 1.. ofta uteblir fran sina standorter i aratal och sedan ater upp-
trider i miingder (»vagabonderande>, ASCHERSON 1919). LANGE (1886—1888)
lamnar uppgifter om dess forekomst pa ett flertal platser i Schlesvig och anger
dven 6n Falster, dir den funnits vid Nykjobing men nu sannolikt férsvunnit.

Det aterstar att se om fyndet i Bockeboda varit av mera tillfilligt slag
eller om det verkligen skall visa sig att Illecebrum verticillatum L. uppe pa
Nivlingedsen i Bockeboda funnit en fristad, dir den kan utvecklas och trivas.
I sa fall har Skanes flora fatt ett litet intressant tillskott.
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UNO HOLMBERG.

A peculiar origin of biotypes.

In Botaniska Notiser, 1907, p. 33—42, there was by the present writer
made an account of the origin of a Malva occupying as to its structure an
intermediary position between M. parviflora L. and M. oxyloba Boiss. In its
multiplication, it produced, in the same way as the species meniioned, geno-
typically homogenous offspring and hence constituted a biotype. It was first
given the name M. parvifloro-oxyloba, but lately, in Hereditas, 1949, it has
been given the name M. intermedia. The biotypes M. parviflora and M. oxyloba
differ from each other only in one gene, delermining the form and laciniation
of the leaves. The hybrid between them is thus a monohybrid, producing in
its multiplication an offspring consisting on one hand of hybrids that resemble
the mother, and on the other hand of biotypes that resemble her parents.
In multiplication of hybrids between these, it sometimes occurred that a
M. intermedia appeared in the offspring as a hybrid with M. parviflora. 1t
differed from each of the parents of the hybrid by a mutation of the gene
determining the leaf-structure. It thus owed its origin to a mutation of this
gene in M. oxyloba, because otherwise M. parviflora would have formed a
hybrid with the latter. It seems impossible to understand how a crossing of
M. parviflora and M. oxyloba could produce a M. intermedia. This applies also
to the appearance of the biotypes obtained in multiplication of M. oxyloba
and its descendants. A brief account of their origin is given in Hereditas, 1949.
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After some time of cultivation of the Malva biotypes mentioned, a plant
with more deeply laciniated leaves was found in 1909 in a culture of M. oxy-
loba. In its multiplication, this plant proved to be a monohybrid between
M. oxyloba and a new biotype given the name M. digitata. In the multiplica-
tion of this hybrid, a plant having even more deeply laciniated leaves than
M. digitata was found among its offspring. It proved to be a hybrid between
M. digitata and a new biotype given the name M. tenuifolia. A characteristic
of this biotype is its strong tendency to produce several types with less laci-
niate leaves when multiplied as a hybrid with other biotypes. Even in a pure
culture of M. tenuifolia, it could produce such biotypes for generations after
its appearance as a hybrid.

This appearance of new biotypes in the offspring of a hybrid seems to
indicate that a crossing between different biotypes may somehow stimulate a
gene mutation and thus give rise to a new biotype. In the course of investigations
into the origin of biotypes, it might be possible to find a new biotype in the
multiplication of the offspring of a hybrid between two different biotypes,
and continued research might prove the new biotype to be caused by a gene

ke, TEODOR HEDLUND.

Puccineilia phryganodes is not found in Iceland.

In a paper named »Some innovations and nomenclatural suggestions in
the Icelandic flora», published in Botaniska Notiser 1950, pp. 24—60, the
present writer reports the arctic species Puccinellia phryganodes (TRIN.)
ScrIBN. & MERR. as occurring in Iceland, on the authority of Dr. THORVALD
SORENSEN of Copenhagen. According to Dr. SORENSEN his first report was,
however, based upon a misinterpretation of the morphological characteristics
of the plant in question, as closer anatomical studies revealed that is was a
hybrid between P.maritima and P.retroflexa. Therefore, the two last-men-
tioned species should be regarded as being the only representatives of the
genus Puceinellia in Iceland.

ASKELL LOVE.

I wish to thank the Editor for kindly placing the above note at my
disposal.

Dr LOVE's last statement concerning the non-occurrence of P. phryga-
nodes in Iceland is actually correct: I told him so when we met during the
Stockholm Congress. On the same occasion, I remonstrated with Dr. LOVE
for referring to me in an unjustified manner about the determination of the
plants in question. Before our meeting in Stockholm I have never discussed
the matter with Dr. LOVE, nor has he taken the trouble to warn me against
kidnapping. How to defend oneself in a world like that!

My share, if any, in the erroneous statement of the occurrence of P. phry-
ganodes in Iceland can only be due to the fact that, one year an a half ago,
I was careless enough to ask a friend of mine who was to visit Iceland to get
hold of living plants of a queer Puccinellia from Borgafjord which I suspected

W o 5 e J
to be a P. phryganode HORVALD SORENSEN.
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Svensk Botanisk Litteratur 1949.

(Meddelanden fran Lunds Botaniska Museum, N:r 97.)

I'Orteckningen omfattar skrifter av helt eller delvis vetenskapligt-botaniskt
innehall, tryckta i Sverige 1949, samt vidare skrifter av samma art, publice-
rade i utlandet detta ar av svenska forfattare. Endast vetenskapliga arbeten i
cgentlig mening medtagas; populirvetenskapliga skrifter och recensioner ha
i allmiinhet uteliimnats. Kompletteringar mottagas tacksamt av utgivaren.

Forkortningar.

AfKMG: Arkiv {6r Kemi, Mineralogi och Geologi, Stockholm.

AHB: Acta Horti Bergiani, Stockholm.

BN: Botaniska Notiser, Lund.

I'S IForh.: Kungl. Fysiografiska Sillskapets i Lund Forhandlingar, Lund.

GIFF: Geologiska IForeningens i Stockholm IFérhandlingar, Stockholm.

Her.: Hereditas, Lund.

[CM: Fourth International Congress for microbiology, Copenhagen 1947. Report of
proceedings. Copenhagen.

KLA: Kungl. Lantbrukshogskolans Annaler, Uppsala.

KLT: Kungl. Lantbruksakademiens Tidskritt, Uppsala.

Medd. SS: Meddelanden fran Statens Skogsforskningsinstitut, Stockholm.

PCEC: Proceedings of the 6th International Congress of experimental cytology.,
Stockholm 1947. Experimental Cell Research, Supplement 1, Stockholm.

PCG: Proceedings of the 8th International Congress of genetics. Hereditas, suppl.
vol. 1949, Lund.

Ph. PL: Physiologia Plantarum, Kobenhavn (tr. i Lund).

SBT: Svensk Botanisk Tidskrift, Stockholm.

SGU: Sveriges Geologiska Undersokning, Stockholm.

SV Viixtsk.not.: Statens Viixtskyddsanstalts Vixtskyddsnotiser, Stockholm.

Viixtodl.: Viixtodling. Skrifter fran Institutionen for vixtodlingslira vid Kungl. Lant-
brukshogskolan. +. (I°6rsok rorande verkan av hormonderivat, dinitrobutyl-
fenol och isopropylfenylkarbamat pa ogris och kulturvixter.) Uppsala.

IForteckningen omtfatltar foljande avdelningar:
o o o

Anatomi, morfologi, embryologi.
IFysiologi, biokemi.

Genetik, (genetisk) cytologi.
Nomenklatur, systematik.
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Paleobotanik. pollenanalys.
Patologi.
Tillampad botanik. 1. Agrikulturcll botanik.
2. Skogsbotanik.
3. Hortikulturell botanik.
4. Medicinsk och farmaceutisk botanik.
Vixtgeografi (med floristik), ekologi.
Arsberiittelser, historia, personalia.
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polyploids in the family Gramineae. PCG, 461-—485.

TAVEAR, A., Linkage between sugary endosperm and embryo weight (fat con-
tent) in maize. PCG, 670—672.

THERMAN-SUOMALAINEN, EEVA, Investigations on secondary constrictions in
Polygonatum. Her., 86—108. :

— The action of pyrogallol on secondary constrictions. Her., 250-—251.

THoDAY, J. M., Direct and indirect effects of ionizing radiations on chromo-
somes., PCG, 672—673.

TosaGy, H. A., The control of chromosome dimensions in interspecific hybrids.
PCG, 674—675.

UNRAU, J. and SWENSON, S. P., The association of genes with specific chromo-
somes in common wheat by the use of nullisomics. PCG, 679—680.



482

244,
245.

246.
247.

248.

249,
250.
251.

DY

LJ4L,

1o
N

258.
259.

260.

261.

262.

263.

264,

265.

266.

267.

268.

269.

HAKON HJELMQVIST

VAARAMA, A., Permanent effect of colchicine on Ribes nigrum. PCG, 680-—681.
— Spindle abnormalities and variation in chromosome number in Ribes
nigrum. Her., 136-—160.

—  The chromosome number of Fumaria officinalis. Her., 251—252.
WEISATH, G., Genanalytische Unlersuchung eines teilfarbigen Samentyps von
Phaseolus vulgaris. Agri Hort. Genetica VII, 79—83. Summary 83.
WELLENSIEK, S. J., The principle of mass test-crosses in breeding cross-

fertilizers. PCG, 685—686.
WINGE, O., Inheritance of enzymatic characters in yeasts. PCG, 520—529.
OSTERGREN, G., A survey of factors working at mitosis. Her., 525—528.
— Equilibria and movements of chromosomes. PCG, 688—689.
—  Luzula and the mechanism of chromosome movements. Her., 445—168.

Se dven nr 35, 55, 103, 256, 271, 348, 349, 360.

Nomenklatur, systematik.

ALEEM, A. A., Distribution and ecology of marine littoral diatoms. Considera-
tion of the littoral diatom-flora with special reference to forms living in
gelatinous tubes. BN, 414—440, 2 pl.

BreEMEKAMP, C. L. B.,, On two new Malesian Acanthaceae found among the
plants collected by Zollinger. SBT, 61—64.

CLEVE-EULER, ASTRID, Litoral diatoms from Tristan da Cunha. Results of the
Norwegian scientific expedition to Tristan da Cunha 1937—1938. No. 18.
Publ. by D. Norske Vidensk.-Ak. i Oslo, Oslo, 1-—30, 3 pl.

DAHLGREN, K. V. O, En spontan bastard mellan Geranium lanuginosum och
G. bohemicum. BN, 359—365. Summary 364.

ERIKSSON, J., Notes on Corticium muscicola Bres. and its taxonomical position.
SBT, 310—315.

The Swedish species of the »Poria vulgaris-group». SBT, 1—25, 5 plL

— Two new resupinale Hymenomycetes from Sweden. SBT, 56—60.

HAGLUND, G. E., Supplementary notes on the Taraxacum flora of Alaska and
Yukon. SBT, 107—116.

Horw, L., Some aspects on the origin of the Gastromyceles. SBT, 65—71.

HORN Ar RANTZIEN, H. and OLSEN, S., A suggested starting-point for the
nomenclature of Charophyta. SBT, 98—106.

HurTeN, E., Flora of Alaska and Yukon IX (Boraginaceae-Campanulaceae).
Lunds Univ. Arsskr. N. . Andra avd. XLV:1, 1343—1482.

~— On the races in the Scandinavian flora. SBT, 383-—406.

HYLANDER, N., Calystegia silvestris, en forbisedd kulturflykting i Sveriges och
Danmarks flora. BN, 148—156. Summary 156.

ISRAELSON, G., On some attached Zygnemales and their significance in classi-
fying streams. BN, 313—358.

— Two freshwater Protoflorideae new to Sweden. BN, 366-—376.

KyLIN, H., Die Chlorophyceen der schwedischen Westkiiste. Lunds Univ. Arsskr.
N.F. Andra avd. XLV: 4, 1—79.

— Uber Porphyra umbilicalis und Porphyra laciniata. FS Férh. Bd 19,
218—220.
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LLAGERBERG, T., Some notes on the Phacidiaceae and a new member of this
family, Lophophacidium hyperboreum nov. gen. et spec. SBT, 420—437.

LamprecHT, H., Systematik auf genischer und zytologischer Grundlage. Agri
hort. genetica VII, 1-—28. Summary 26—27.

LANGLET, O., Vad skola vi kalla vira bjorkar? Skogen, arg. 36, 94.

LEVRING, T., Six new marine algae from New Zealand. Transact. of the R. Soc.
of New Zeal. 77, 394—397, 2 pl.

LUNDELL, S. et NANNFELDT, J. A., Fungi exsiccali suecici, praesertim upsalien-
ses. Fasc. XXXV—XXXVI (Nr. 1701—1800), Uppsala, (2 +) 45 s.

MAGNUSSON, A. H., Some new Norwegian lichens. Blyttia, 29—35. Sammen-
drag 35.

MoEwUS, LISELOTTE, Zur Biologie und Systematik der Gattung Iictochaete
(E. polymorpha und E. ramulosa). BN, 283-—312.

NANNFELDT, J. A., Contributions to the mycoflora of Sweden. 7. A new winter
discomycete, Urnula hiemalis Nannf. n. sp., and a short account of the
Swedish species of Sarcoscyphaceae. SBT, 468—484.

NILSSON, A., Venalmen, Ulmus glabra Huds. f. insularis n. f. Lustgarden 30,
125—129. Summary 129.

NoORLINDH, T., IFlora of the Mongolian steppe and desert areas. I. Pteridophyta,
Gymnospermae and Monocotyledoneae (Typhaceae-Gramineae). Sthm.
157 s., 16 pl., 1 6versiktskarta. (The Sino-Swedish expedition. Publ. 31.)

OLSEN, S., Illegitimate names in Nitella mucronata (Braun) Miquel. BN, 269—
276.

RECHINGER, K. H. FIL., Beschreibungen necuer orientalischer Pflanzenarten.
SBT, 37—45.

RoBaxk, H., A heterosporous Diplodia sp. isolated from necrotic bark tissue of
conifers in western Norway. SBT, 534—539.

RYDBERG, R., Notes on the Gasteromycetes in Sweden 1. SBT, 540—546.

SAMUELSSON, G.(t), Nordfjords Hieraciumflora. Publicerad efter hans doéd av
S. O. IF. OMANG. Arkiv f. Bot. Andra serien, 1, 1—270.

SANTESSON, R., Dolichocarpus and Xanthopeltis, two new lichen genera from
Chile. SBT, 547—567, 1 pl.

SKUJA, H., Zur Siisswasseralgenflora Burmas. Nova acta Reg. Soc. Scient. Upsal.,
Ser. IV, vol. 14: 5, 1—188, 37 pl.

VAN STEENIS, C. G. G. J., Account of Javan plants collected by C. I'. Hornstedt
in 1783—1784. AHB 15 (2), 39—43.

URSING, B., Svenska vixter i text och bild. [2.] Kryptogamer. Under medv. av
0. ANDERSSON, H. KyYLIN, J. A. NANNFELDT, H. PERSSON, R. SANTESSON.
Sthm, 529 s.

W.ERN, M., Remarks on Swedish Lithoderma. SBT, 633—670, 3 pl.

WEIMARCK, H., A revision of the genus Alepidea. BN, 217-—268, 8 pl.

Se aven nr 4, 6, 8, 221, 225, 231, 237, 386, 387, 440, 449, 461, 465, 467. 471, 476.
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Paleobotanik, pollenanalys.

CALDENIUS, C. och LINNMAN, GUNNEL. En senkvartir regressions- och trans-
gressionslagerfoljd vid Halmstad. (Pollen- och diatomacéflororna . . . av
GUNNEL LINNMAN.) SGU, ser. C, n:o 502 (Arsbok 42, n:o 11), 1-—26.

ERDTMAN, G., Palynological aspects of the pioneer phase in the immigration
of the Swedish flora. II. Identification of pollen grains in Late Glacial
samples from Mt. Omberg, Ostrogothia. SBT, 46—55.

— Ostergotlands natur genom tiderna. En vegetationshistorisk kavalkad.
Natur i Ostergotland, Sthm, 33—47.

FAGERLIND, I, Some reflections on the history of the climate and vegetation
of the Hawaiian Islands. SBT, 73-—81.

IFFLorIN, R., The morphology of Trichopitys heteromorpha Saporta, a seed-
plant of Palaeozoic age, and the evolution of the female flowers in the
Ginkgoinae. AHB 15 (5), 79—109, 4 pl.

FRrIES, M., (Rec. av) OLOF H. SELLING: On the Late Quaternary history of the
Hawaiian vegetation. GFF 71, 347—355.

HESSLAND, I., Investigations of the Lower Ordovician of the Siljan district,
Sweden. II. Lower Ordovician penetrative and enveloping algae from the
Siljan district. Bull. of the Geol. Inst. of the Univ. of Upsala 33, 409—428,
10 pl.

LUNDBLAD, BRITTA, A selaginelloid strobilus from East Greenland (Triassic).
Medd. fra Dansk Geol. For. 11, 351—363, 1 pl.

— De geologiska resultaten fran borrningarna vid Hoéllviken. Del 3: Micro-
botanical studies of cores from Hollviken, Scania. SGU, ser. C, n:o 506
(Arshok 43, n:o 4), 1—17, 2 pl.

— De geologiska resultaten fran borrningarna vid Hollviken. Del 4: On the
presence of Lepidopteris in cores from »Hdéllviken II». SGU, ser. C, n:o
507 (Arsbok 43, n:o 5), 1—12, 1 plL

SELLING, O. H., Hawaiian pollen statistics. SBT, 72.

OSTER, J. och LINNMAN, GUNNEL, TvA nya svenska fyndlokaler for fossilt pollen
av Viscum album L. GFF 71, 328—332. Abstract 328.

Patologi.

ANDREN, F., Ett par fall av kloratskada i vixthus. SV Vixtsk.not. 1949: 3, 7—9.
BIORLING, K., Virusgulsot hos betor. Sjukdomsbild och inverkan pa den svenska
sockerbetskorden. Socker. Handlingar. 5, 119—140, 4 pl. Summary 119—
120.
ExXSTRAND, H., Niringsforhallandena och vallgriasens dvervintring. SV Vixtsk.
not. 1949: 2, 5—9.
- Niringsforhallandenas inflytande pd utvintring av hostsidd och vallgris.
Viaxtnaringsnytt 5: 2, 8—12.
— Parasitidra gronalger pa viaxthuskulturer. SV Vixtsk.not. 1949:1, 13—14.
HOLMBERG, C., Fortsatta provodlingar 4 éldre potatiskriftomraden. SV Vixtsk.
not. 1949: 2, 15—16.
KAMMERMANN, N., Vad gor potatisbladmogelsvampen under sommaren? SV
Vaxtsk.not. 1949: 4, 5—38.
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K~igHT, C. A., Differences in chemical composition of strains of tobacco
mosaic virus. PCEC, 168.

LATARJIET, R., An experimental approach to the problem of virus growth. PCEC,
175—177.

PIriE, N. W., The association of viruses with other materials in the cells and
in extracts. PCEC, 183—191.

SHEFFIELD, F. M. L., The virus in the plant cell. PCEC, 178—182.

TUNBLAD, B., Nagra bidrag till kinnedomen om éppleskorven och dess bekiamp-
ning. Fruktodlaren, 42—47.

WaHLIN, B., Borbrist och rotfruktsodling — nagra aktuella kommentarer. SV
Vixtsk.not. 1949: 5, 14—-16.

Se dven nr 19, 40, 45, 78, 105—108, 190, 212, 270, 322, 339, 355, 356.

Tillimpad botanik.
1. Agrikulturell botanik.

BARTHEL, C., Mikroorganismerna i lantbrukels och industriens tjinst. 3 omarb.
uppl., Sthm. 320 s.

BJURLING, J., Resultat fran fosfatgodslingsforsok i sockerbetor inom Kristian-
stads lin. Sv. betodlares centralfor:s tidskr. 12, 35—-38.

BJALFVE, G., Inoculation trials of leguminous plants 1914—1948. Lucerne and
clover trials. KLA, 603—617.

—  Ympningsforsok i baljvaxter 1914-—1948. Forsok i lucern och klover. Sv.
Jordbruksforskn., 80—88.

BoNDORFF, K. A., Om kalk og kalkning. KLT 88, 379—391. Summary 390—391.

DeENwARD, T., Erfarenheter fran forsok med hormonderivat mot ogris lings
viigar sommaren 1948. Vixtodl.,, 65—72. Summary 71—72.

EMILSSON, B och GUSTAFSSON, N., Unders6kningar betriffande bekidmpning av
bladmégel och brunréta hos potatis. IV. Fortsatta forsok med blast-
dodande medel. KLT 88, 188-—200. Summary 199-—200.

EmILSSoN, B., LILLIEROTH, C. G. och NILSSON, R., Anvindning av gronings-
himmande medel vid lagring av matpotatis. I. Forsok under lagrings-
sisongen 1948—49. KLT 88, 487—506. Summary 504—505.

— — Behandling av potatis med groningshimmande medel. Forsok
och forskn. 6, 57—59.

HAGSAND, E. och VAZrTNOU, H., Hormonderivat i kampen mot ogris. VI. Ver-
kan pa kulturvixter i forsoken 1948. Vixtodl., 8-—-30, 4 pl. Summary
28—30.

— —— Hormonderivat i kampen mot ogris. VII. Verkan pa ogris i for-
soken 1948. Ibid., 31-—38, 2 pl. Summary 37.

HyrLMO, B., Ogrisbekidmpning med hogtryckspruta i konservirter. Vixtodl.,
59—~64. Summary 64.

JACOBSON, G., Nya erfarenheter av hormoner. — Samverkan mellan hormoner,
kalk och fosforgiadsel. Vixtnédringsnytt 5:1, 10—12.
JANSSON, S. L., Kalken och jordmansbildningen -—— kalkfrigans kéarnpunkt.

Vixtnaringsnytt 5: 6, 21—25.



486

330.

331.

332.

333.
334.

335.

336.

337.

338.

339.

340.

341.

342.

342a.
343.

344.

345.

346.

348.

349.

350.
351.

HAKON HJIELMQVIST

JANSSON, S. L., Reaktionens inverkan pa vaxiniaringens tillganglighet 1 marken.
Ibid. 5: 6, 12—18.

JAGERSTAHL, G.. IForsok med dinitrobutylfenol som ogrisbekimpningsmedel.
Vixtodl. 39-—48. Summary 48.

KNUTSSON, G., Samverkan mellan vaxtniringsamnena fosfor och kvive. Vixt-
niringsnytt 5: 1, 4—5.

LuNDpBLAD, K., Experiments on magnesium fertilization. KLA, 568-—592.

NILSSON, R. and FAHRAUS, G., On the effect of straw and straw extract on soil
and crop, especially in pot experimenlts with oats. KLA, 729—737.

OsvaLDp, ., Ograsforskningen under ar 1948 vid Institutionen fér vaxtodlings-
lara. Vixtodl., 5—7. Summary 7.
and HAGBERTH, N. O., The purity of potato stocks and the distribution of
potato varieties in Sweden 1937—1943. KLA, 778—784.

— och ABERG, E., Kampen mot ogriset. Vixtodl., 100--123. Summary 120
123.

PETERSSON, G., Vinderosion och markviard. Socker. Handlingar. 5, 219224,
Summary 219.

Porprrus, E.. Agroxonskador a sockerbetor. Sv. betodlares centralfor:s tidskr.
12; s. 54.

RoLAND, M., Isopropylfenylkarbamat mot flyghavre och kvickrot. Viixtodl., 49
58. 2 pl. Summary 57—58.

STENBERG, M.(T), EKMAN, P., LUNDBLAD, K. och SVANBERG, O.. Om kopparhaltl
i jord och vegetation och resultat av flerariga godslingsforsok i koppar.
Medd. fr. K. Lantbruksak:s vetenskapsavd. 4. Uppsala, 1—106. Summary
99—105.

SVANBERG, O., Mikroelement och nagra andra sekundira grundimnen i jord-
bruk och husdjursskotsel. Sthm. 161 s.

— Om biogena grundamnen. KLT 88, 515—522. Summary 522.

TEDIN, O., Tobaksodling och tobaksforiadling i Sverige. Sv. Jordbruksforskn.
59—67.

WIKSELL, G., Om édkthetsbestimning av Brassica-arters fron. Preliminirt med-
delande. Medd. {r. Stal. centr. [rokontrollanst. 24, 46—52. Summary 52.

ABERG, E., Effect of hormone derivatives on weeds and cultivaled plants. KLLA.
695—710, 4 plL
Hormonderivat i kampen mot ogris. VIIL Oversikt 6ver resultaten fran
aren 1946 till 1948. Vixtodl, 73--99. Summary 94 —96.

AKERMAN, A., Fortsatta studier rorande hostvetets vinterhirdighet. KLT S8.
157—187. Summary 185—186.

Siadessorters urartning. Sv. Jordbruksforskn. 53— 58.
och MAc KEy, J.. Forsok till stegrande av varvelets avkastning. II. Kors-
ningar mellan var- och hdstvete. Beskrivning av Svalofs Ellavarvete. Sv.
Utsiddestor. Tidskr. 59, 105—-117. Summary 115—116.

Se dven nr 38, 80, 227, 233, 304—3035, 315, 532.

2. Skogsbhotanik.

ALBORG, A. M., Vanlig gran och ormgran pa samma gang. Skogen, arg. 36. 114,
ARNBORG, T., Dalarnas skogar. Natur i Dalarna. Sthm. 78—86.
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ARNBORG, T., Bjorken. Sv. Skogsvardsfor:s folkskrifter ser. 11: 1, 1-—32.
IFran svedjebruk till hyggesbrinning. Program f. Norrl. Skogsvardsforb:s
exk. t. Halsingland 1949, Sthm, 5-——38.

Beskow, H. E., Utlindska trislag. 1I. Sthm. 196 s.

BJIORKMAN, E., Storage-decay in saw-thimber and pulpwood in Sweden. ICM.
397—398.

—  SAMUELSON, O., RINGSTROM, E., BERGEK, T., MALM, E., Om roétskador i

granskog och deras betydelse vid framstallning av kemisk pappersmassa
och silkemassa. K. Skogshogskolans skr. 4, 1—73, 2 pl. Summary 71-—73.

CARBONNIER, C.. De ddla Iovtradens fordelning pa boniteter i Halland, Skéane
och Blekinge enligt rikstaxeringen 1945—1946. Medd. SS 37:10, 1-—29.
Summary 27---28.
IEtt bidrag till kinnedomen om ckens produktionsvillkor. Sv. Skogsvards-
for:s Tidskr., arg. 47, 253-—274.

EKMAN, S, G, Skog i Nordamerika. (Under medv. av S. SIOSTEDT och U. DANIEL-
soN.) Filipstad. 312 s., 1 karta

GUSTAFSSON, A.. Genetlik och vixtforidling inom skogsbruket. Norrl. Skogsviards-
forb:s Tidskr., 164—182.

HERMELIN, S. A., En egendomlig »flygoxel» 1I. Lustgarden 30, 133—134.

Huss, E.. Tall- och granfroets grobarhet 1948. Skogen, arg. 36, 8—9.
Tall- och granfréets grobarhet 1949. Skogen, arg. 36, 338.

Jounsson. H.. Bjork, asp och poppel fran Nordamerika. En reseberiltelse.

Medd. fr. Foren. f. vaxtforadl. av skogstrad nr 50, 1—14.

MALMSTROM, C., Om betydelsen av hansynstagande till skogstypen inom skogs-
skotseln. KLT 88, 226—242. Summary 241-—242.

PerrINL S, Tillvixtprognoser vid skogsindelning. Tva problem. K. Skogshog-
skolans skr. 2, 1—12. Summary 11-—12.

RENNERFELT, E., Blueing and decay in wet mechanical pulp. ICM, 403—404.

SIOSTEDT, S., Skogsstudier i Finspangs bergslag. Natur i Ostergotland, Sthm,

107—117.
SOKJER-PETERSEN, .. Gran eller 16vtrid som undervixt i ekskog. Skogen, arg.
ol 21:

TIREN, L., Om den naturliga féryngringen pa obrinda hyggen i norrlindsk

granskog. Medd. SS 38:9, 1-210. Abridgement 119—176.
Skogstradens fruktsiattning ar 1949. Stat. Skogsforskningsinst. IFFlygblad
n:o 63, 1—12.

WECK, J., Murrayvanatallen. Erfarenheter vid acklimatisering av en nordameri-
kansk massavedstall i Europa. Sv. Papperstidn. 52, 340—341.

WESSTROM, E., Nigot om lovskogen och dess framtid i Ostergotland. Natur i
Ostergotland, Sthm, 63—68.

AKERHIELM, L.. Tallen pa sviltmarkerna. Sv. Skogsvardsfor:s Tidskr., arg. 47,
147--166.

Se dven nr 18, 5961, 181, 182, 405, 406, 434, 438, 462, 526.
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3. Hortikulturell botanik.

ARBORELIUS, M., IForsok att gro lupin. Tradgardstidn. 21:9, 15.

BuUursTROM, H. och GELIN, O. E. V., Ytterligare erfarenheter fran forsoken med
vixthusbelysning. Weibulls Allehanda 1949: I, 1—6.

DaHL, C. G., Froplantor av tulpaner. Téppan, 79—81.

—— Halmtackning av jorden i fruktodlingar. Tédppan, 177—179.

GEETE, E., »Stockholms ildsta trid.» Histkastanj konkurrerar med Djurgards-
ekar. Skogsigaren 25, 165—166.

GRANHALL, I., Frukttridens koldhirdighet och viéxtféradlingen. Fruktodlaren,
74—78.

GREEN, S., Grobarheten hos blomsterfré. Medd. fr. K. Lantbruksak:s triadgards-
avd. 2, 1-—203. Summary 196.

HERMELIN, S. A., Den klotformade l6nnen. Lustgarden 30, 130—131.

— Naturlig »ympbrygga» pa bjork. Lustgarden 30, 132—133.

HOMMERBERG, C., Gamlegéardstornen i Kampinge. Skénes Natur, 3—5.

JOHANSSON, E., Godslings- och bevatiningsférsok med jordgubbar. Arsskr. fr.
Alnarps Lantbruks-, mejeri- och tradgardsinstitut 1948 (Malmdo 1949).
57-—82. Summary 76—78. Appendix. Statistisk bearbetning av skorde-
resultaten . . . av R. LamMMm, 79—82. (Medd. nr 45 fr. Stat. tridgards-
forsok.)

JOHNSON, M., Murgréna. Triadgardstidningen 21: 7, 14—15 o. 24—28.

-— Perovskia. Intressanta buskar fran mellersta Asien. Ibid. 21:9, 12
29—30.

NILSSON, A., Ortartade tva- och flerdriga prydnadsviixters forméiga att uthiirda
strdnga vintrar. Erfarenheter frdn vintrarna 1941—42 och 1946-—1947.
Agri hort. genetica VII, 29—78. Zusammenfassung 75—76. Summary
76—717.

13 o.

NILsSON, F., Nagra intryck av frukt- och bérodling i Finland. Sv. Pomol. IF6r:s
arsskr. 49, 132—138.

Nitzerius, T., Dendrologernas dalafird 1948. Lustgarden 30, 73—85.

—— Ett par glimtar fran ett dendrologiskt studiebesok i Holland sommaren
1947. Lustgarden 30, 109—124.
Rhododendron rufum Batal. Lustgarden 30, 138—139.

NYHLEN, A., Blom- och kartfillning hos frukttrid. Tippan, 130-—131.

SODERBERG, E., Ett bidrag till jittebalsaminens, Impatiens Roylei Walp.. od-
lingshistoria. SBT, 129—130.

AMARK, M., Tva dppeltrid i Dalarna. Sv. Natur. Arshok. 50—55.

Se dven nr 63, 169, 214, 278, 303, 314, 467.

4. Medicinsk och farmaceutisk botanik.

NILsBY, I. and NORDEN, A., Studies on the occurrence of Candida albicans.
Acta Med. Scand. 133, 340—345.

SODERBERG, L., Hudretande och sjukdomsalstrande vixter. Tridgardstidn. 21: 4,
10—11 och 27—30.
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Vixtgeografi (med floristik), ekologi.

AHLNER, S., Contributions to the lichen flora of Norway. . Solorinella asteris-
cus Anzi new to Scandinavia. SBT, 157—-162.

ALBERTSON, N, Calliergon sarmentosum och Meesia {riquetra i sodra Sverige.
Nagra ord om Mellomsjomyren i Dala. SBT, 163—194, 2 pl. Zusammen-
fassung 188-—190.

ALBORG, A. M., Kolmérden. Natur i Ostergotland, Sthm, 118—129.

ALmQuist, E., Dalarnes flora. Sthm. XVI + 458 s.

— Dalarnas flora i vixtgeografisk belysning. Natur i Dalarna, Sthm, 55—73.

-—— Nya fynd av Hieracier och andra kirlvixter pid norra Oland. SBT, 125—
129,

AMINOFF, IY., Naturreservat a kronoparkerna i Dalarna. Natur i Dalarna, Sthm,
151—163.

ARNBORG, T., Synpunkter pa vegetationsanalysen vid undersékningar av nor-
diska barrskogssamhiillen. SBT, 195—-214. Summary 211-—212.

—— Siby Visterskog. Natur i Ostergétland, Sthm, 237—244.

ARRHENIUS, O., Artférdelningen i Stockholmstrakten. SBT, 215—222,

BERGMAN, (., Mistel [i Lossa socken]. Filtbiologen, arg. 2, nr 3. s. 16, 15.

BJORKMAN, G., Jéitturn. Natur i Dalarna, Sthm, 330—335.

DanL, E., A new apparatus for recording ecological and climatological factors,

especially temperatures, over long periods. Ph. Pl 2, 272--286.
DAHLGREN, K. V. O., Nagra nya fanerogamfynd fran Sala-trakten. SBT, 121-—

125,
DEGELIUS, G., Kalklavfloran vid Humlenis i Kristdala (Kalmar lian). BN, 444—
446.

Du Rierz, G. E., Huvudenheter och huvudgrinser i svensk myrvegetation. SBT,
274-—309, 6 pl. Summary 299-—304.

—  Myrar i Ombergstraktien. Natur i Ostergotland, Sthm, 186—191.

EckERBOM, L., I Ostergotlands skiirgard. Natur i Ostergotland, Sthm, 259—275.

EpiN, M. och HAGGLOF, M., Morkt kungsljus, lappspira, Oberea oculata och
goktyta. Faltbiologen, arg. 2, nr 3, s. 16.

ERIKSSON, K., Najas flexilis (Willd.) Rostk. et Schmidt fundet i Danmark. Bo-
tanisk Tidsskr., Bd 48, 223—230. (Tills. m. S.-E. OLSEN och C. E. REEN-
BERG.)

IFAEGRI, K., Ecologic problems of the Scandinavian Ice Age flora. [Rec. av]
FrIES, MAGNUS: Den nordiska utbredningen av Lactuca alpina, Aconitum
septentrionale, Ranunculus platanifolius och Polygonatum verticillatum.
Oikos 1:1, 142—146.

IF'AGERSTROM, L., Med dendrologer pa botaniska ulflykter i Abisko. Lustgarden

30, 1—39.
IForssLunD, K.-H., Dalafjillens vixt- och djurvirld. Natur i Dalarna, Sthm,
164—183.

IFRENDIN, H., Frostbrunnsdalen. Ibid., 291—299.

FrIES, C., Ombergsbygden. Natur i Ostergdtland, Sthm, 170—185.

FRIES, M., Den nordiska utbredningen av Lactuca alpina, Aconitum septentrio-
nale, Ranunculus platanifolius och Polygonatum verticillatum. Acta Phyto-
geogr. Suec. 24, 1—80, 6 hil. Deutsche Zusammenfassung 64-—73.
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GEETE, E., Hamra Nationalpark. Natur i Dalarna, Sthm, 213—220.

GERTZ, O.(T), Viaxtligheten i Lund. Lundensia (utg. av Foéren. Lundensare i
Stockholm), Lund, 37—54.

GJEREVOLL, O., Snoleievegetasjonen i Oviksfjellene. Acta Phytogeogr. Suec. 25.
1—106. Summary 103—106.

HAMMER, O.. Investigations on the nectar-flow of red clover. Oikos 1: 1. 34-—47.

HANNERZ, D., Vid Stingins killor. Natur i Osterg6tland, Sthm, 327—344.

HANNERZ, L., Biologiska notiser fran Luleatrakten. Vixter. Norrbottens Natur.
Smaskrift nr 2, 1949, s. 13.

HANSEN, S., Anmirkningsvirda vixtfynd i Genarps socken i Skane. BN, 447—
450.

— Bidrag till Skanes flora. 43. Cladium Mariscus i Skane. BN, 127—136.

HAsseLROT, K., Kidrna mosse. Natur i Ostergiotland, Sthm, 222—230.

HassrLow, O. J., Ny svensk lokal for Chara strigosa. BN, 447.

HEDBERG, O., Ombergs granskogar och deras historia. Natur i Ostergdétland.
Sthm, 161—169.

—  Vegetation och flora inom Ombergs skyddsomrade. K. Sv. Vetenskaps-

akad:s avh. i naturskyddsir. 5, 1—64, 10 pl. Summary 59—61.

HebLunD, L., Den nordiska utbredningen av Astragalus glycyphyllus L. SBT.
365—375. Zusammenfassung 374.

HILDE, G., Ndgot om Sdarnabygden och dess vixtliv. Natur i Dalarna, Sthm, 206--
212.

HOLMGREN, A., Ett urskogsliknande skogsreservat under Kiplingebergs fidei-
kommiss. Norrl. Skogsvardsférb:s Tidskr., 1---67.

HULTHEN, T., Bidrag till Skanes flora. 40. Anteckningar om floran i Andrarum
och Horrod. BN, 1-—48, 1 pl. Summary 44—46.

HYLANDER, N., Nya fynd av adventiva Hieracia silvaticiformia samt nagra
nyupptickta samforekomster av gammaldags grisfroinkomlingar. SBT,
407—419. Summary 418-—-419.

IVERSEN, J., Determinations of the specific gravity of the roots of swamp.
meadow and dry-soil plants. Oikos 1:1, 1—5.

JULIN, E., Vessers udde, en igenviixande léving vid Bjirka-Siby. Natur i Oster-
gotland, Sthm, 231-—236.

KARLVALL, F., Anteckningar om skivsvampar i Véstsverige. BN, 403—413.

— Intressant fynd av pyrenomycet. BN, 450—452.

KARVIK, N.-G., TvA anmiirkningsviirda viixtfynd i Artemarks socken, Dalsland.
[1. Cladium Mariscus. 2. Phyllodoce coerulea.] BN, 157—161.

KILANDER, S., Kirlvixternas hogsta zoner pa Helagsfjillet och i Sylarna. SBT,
26—36. Zusammenfassung 35—36.

— Nagra viixtfynd i Trondelagen. Blyttia, 102—104. Summary 103.

KLEFBECK, E., Naturen i Falutrakten. Natur i Dalarna, Sthm, 261—271.

LLAGERBERG, T., Vilda vixter i Norden. 2 omarb. och uték. uppl. Bd IV. Bora-

ginaceae—Compositae. Sak- och namnregister m.m. S. 1365—1852, 4 pl.,
216 firgbilder. Sthm.

LLAGERKRANZ, J., Oelandia, insula amoenissima, eller en vixtsamlares olindska
farder. Borgholm, 13 (+ 2) s.

LILLIEROTH, S., Om ogynnsamma fo6ljder av sjosinkning och vattenférorening
i nordvistra Skane. Skanes Natur, 6—418.
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LiLLiErROTH, S., Om syrgasforhallandena i nagra dammar 1 Aneboda. Skrifter
utg. av S. Sveriges Fiskerifor. 1949, 57—74.

LinDpSTROM, B.. Ruderatvixter [i Molndal|. IFaltbiologen, arg. 2. nr 3, s. 16.

LOHAMMAR. G., En bildsvit fran Dalalvens strander. Natur i Dalarna, 250—260.

—  En halofytforekomst i Vasterbottens inland och dess betydelse f{or tolk-
ningen av de s.k. havsstrandsrelikterna i Uppland. SBT, 448 459. 6 pl.
Summary 457-—459.

—  Uber die Verinderungen der Naturverhiiltnisse gesenkter Scen. Verh. d.
Int. Verein. f. theor. u. angew. Limn. X, 266—274.

LUNDEGREN, A., Nya hallindska viéxtlokaler. Hallands Natur, 27—32.

LUNDQVIST, G.. Svindsjon, Flinesjon och Hovran. Natur i Dalarna, 315 -321.

LuNpsTROM, A.. Handnunneort i Angermanland. FFauna och flora, 144,

LONNQvIsT, O., Pa svdberg och bickdalar i Norrbotten. Norrbottens Natur.
Smaskrift nr 1, 1949, 13--20.

MacNussoNn, A. H., En lavexkursion pa Norges sydkust. Nytt Mag. f. Natur-
vidensk. 87, 197—220. New species 216—220. [Summary]| 220.

MALMSTROM, C., Studier over skogstyvper och triadslagsfordelning inom Vister-
bottens lin. Medd. SS 37: 11, 1—231, 1 tavla. Zusammenfassung 195 —231.
(Bilaga 2. Jordprovens kemiska och mekaniska analys, s. 182185, av
KARIN KNUTSON.)

MARTENSSON, O., Bryum obtusifolium Lindb. en forbisedd fjallmossa. SBT,
460—467. Summary 466—467.

NANNFELDT, J. A., Nigra glimtar av vixtvirlden i Gryt. Natur i Ostergotland,
Sthm, 276—285.

NATHORST-WINDAHL, T.. Anmarkningsviarda fynd av hymenomyceter i Bohus-
lan, Vistergétland och Dalsland. BN, 201—212. Summary 211—212.
(S. 208-—209 Poria Nathorst-Windahlii Pilat sp. n. av ALBERT PILAT.)

NILSON, MARGOT, Bidrag till Skanes flora. 41. Nagra anteckningar om floran i
Eljar6d. BN, 49—70. Summary 69—70.

NILSSON, A., Dendrologiska iakttagelser pa 6n Ven. Lustgarden 30, 40--61.

NYHLEN, G.. Ceterach officinarum, en for Skandinavien ny ormbunke. BN, 395
402.

OsvaLD, H., Noles on the vegetation of British and Irish mosses. Acta Phyio-
geogr. Suec. 26, 1—62.

— Slitten [i Ostergotland]. Natur i Ostergotland, Sthm. 192-—205.

PERSSON, H.. Studies in the Bryophyte flora of Alaska-Yukon. SBT, 491--533.

PERTTULA, U., Uber die Phinologie und Vermehrungsikologie einiger ostlichen
Pflanzenarten in Juksowo siidlich des Swir I. Oikos 1:1, 83 113.

PETERSON, B., Glimtar fran den pagaende inventeringen av Hallandsfloran.
Hallands Natur 33-—39.

PETTERSSON, B., Gotlindska vegelationsproblem. Preliminiart meddelande. BN,
377394, 4 pl. Summary 393—394.

PETTERSSON, L.-E., Komosse. Filtbiologen, arg. 2, nr 4, s. 1, 6—7.

QUENNERSTEDT, N., Om diatoméerna Actinella punctata Lewis och Tabellaria
binalis (Ehr.) Grun. i svenska vatten. SBT, 82—97. Summary 95—96.

RopHE, W., Die Bekidmpfung einer Wasserbliite von Microcystis und die gleich-
zeitige Forderung einer neuen Hochproduktion von Pediastrum im See
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Norrviken bei Stockholm. Verh. d. Intern. Verein. f. theor. u. angew. Limn.
X, 372—376, 1 pl.
- The ionic composition of lake waters. 1bid., 377—386.

RureLT, H., Bidrag till Skanes flora. 42. Om flora och vegetation i Stehags
socken. BN, 109—126.

RUNE, O., Kobresia simpliciuscula funnen i Lappland. BN, 441-—444. Summary
443—444.

— Serpentinfloran — en botanisk gata. Norrbottens Natur. Smaskrift nr I,
1949, 2—7.

SAHLIN-WASSDAL, STINA, Min forsta skogsbacke. En liten biologisk skiss fran
Havero. Fran stad och bygd i Medelpad 5, 67—71.

SALOMONSEN, F., Strejftog i Hirjedalen. Sv. Natur, Arsbok, 42— 49.

SELANDER, S., Potentilla norvegica som spontan i Sverige. SBT, 117—121. Sum-
mary 121.

SJIORS, H., Hagar och slitterdngar i sodra Dalarna. Natur i Dalarna, Sthm.

300—314.

Nagra dalamyrar. Ibid., 87—95.

Nagra vixter funna huvudsakligen ar 1948. BN, 95—-103. Summary 102.
Om Sphagnum Lindbergii i sédra delen av Sverige. SBT, 568—585. Sum-
mary 577—>578.

Tisjon. Natur i Dalarna, Sthm, 229—237.

STEFANSSON, E., Ndgot om Transtrandsomradets flora. Natur i Dalarna, Sthm.
221—228.

STENAR, H., Floristiska strovtag kring Béverloken i Stroms socken. En lokal
for vildhumle och glesvia (Glyceria lithuanica) i Jamtland. Sv. Natur,
Arsbok, 34—41.

STALBERG, G., Om planktonstudier vid vattenverk och liknande anliggningar.
Vattenhygien, arg. 5, nr 1, 1—9.

SVEDELIUS, N., Nigra nyare undersokningar éver Atlantens algvegetation. SBT,
608—618.

SODERBERG, S., Ett par disksvampfynd varen 1949. BN, 161--162.

SORENSEN, I, Om kulturbetingad forstoreise av sydsvenska vattendrag. Skianes
Natur, 56—380.

THOMASSON, K., Uber das Auftreten von Brackwasserorganismen im Miiar-
plankton. Oikos 1:1, 56—64.

THORSLUND, P., Siljansbygdens natur. Natur i Dalarna, Sthm, 238-—249.

TORGARD, S., Drag ur Ostergitlands flora. Natur i Ostergotland, Sthm, 4862,

vaGra, E., En vegetationsprofil pa skogsbrandfiit i Muddus nationalpark. SBT.
619—632. Summary 629—630.

VAARTAJA, O., High surface soil temperatures. On methods of investigation,
and thermocouple observations on a wooded heath in the south of Fin-
land. Oikos 1:1, 6-—28.

WAHLBERG, L., Bidrag till kinnedom om hembygdens flora 1949. Visterbotten.
Visterb. lins hemb.-for:s arsbok, 88-—105.

WAHLIN, B., Boren — Roxen — Glan. Natur i Ostergotland, Sthm, 206—216.

WALDHEIM, S., Ett kalkkirr vid Orups almskog. Skénes Natur, 8194, 2 pl

VALLIN, H., Besék pa Hallands Viadero. |[Vaxtlivet s. 20—49.] Sthm, 79 s.
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WiIBECK, E., Kring Kyrksjon och Kyrksjoloten. Bromma Hemb.-for:s Arsskr. 20,
46—58.

WIDEHOLT-LILLIEROTH, GUNVOR och HESSLAND, I, Naturen kring Ahus. »800
ar i Ahus», Kristianstad, 5—13.

WITTING, MARGARETA, Kalciumhalten i nagra nordsvenska myrvatten. SBT,
715—1739, 4 pl. Summary 736—739.

ABERG, B., Om Kkirlvixternas hojdgrinser i Sarek. SBT, 740—767.

AHLMAN, S., Mosippan (Pulsatilla vernalis). Natur i Dalarna, Sthm, 74—77.

AKERBERG, E. and LESINS, K., Insects pollinating Alfalfa in central Sweden.
KLA, 630—648, =

ARERBLOM, B., En sydlindsk skonhet i Ostgotaskogen [Anthericum Liliago].
Natur i Ostergotland, Sthm, 322-—326.

AKERLINDH, G., Proportionality in water pollution. Acta Limnologica 2, 1—34.

OHRN, B., Takern. Natur i Ostergétland, Sthm, 140—160.

Se dven nr 18, 82, 225, 253, 256, 263—266, 275, 277, 279, 283, 284, 288, 289, 338,
357—359, 365, 370, 374, 530, 535, 536.

Arsberittelser, historia, personalia.

ALMQUIST, E., Fritz Agelin. 29/2 1876—6/2 1948. In Memoriam. SBT, 134—136.

Botaniska Foreningen i Goteborg. [Sammankomster ar 1948.] SBT, 137—140.

Botaniska Sektionen av Naturvetenskapliga Studentsillskapet i Uppsala. [Sam-
mankomster ar 1948.] SBT, 140—143.

Botaniska Sillskapet i Stockholm. [Sammankomster dr 1948.] SBT, 143.

Botanistklubben vid Stockholms hogskola. [Sammankomster dr 1948.] SBT, 144,

EKLUND, B., Organizacion y labores del Instituto de Investigaciones IForestales
de Suecia. Montes (Madrid) 5, 487—497.

ErpTMAN, G., Literature on palynology. XII. GI'F 71, 71—90.

FAGERLIND, IF., Skrivelse till storre akademiska konsistoriet vid Kungl. univer-
sitetet i Lund i drendet rorande aterbesittande av den lediga professuren
i botanik, sirskilt systematik, morfologi och vixtgeografi. Uppsala, 34 s.

I'ALCK, K., Sven Johan Enander. Salixpriasten. Kalmar nations skriftserie XXV,
1948, Uppsala, 25—36.

GUSTAFSSON, A., Fakta rorande botanikprofessuren i Lund 1948-—1949. Lund,
16 s.

HAKANSSON, T., Svensk botanisk litteratur 1948. BN, 453—480.

Inventeringen av Skanes flora. Av arbetsutskottet i Skéanes Flora. BN, 93—94.

JOHNSSON, H., Arsberiittelse éver Foreningens for vixtforidling av skogstrid
verksamhet under ar 1948. Medd. fr. Foren. f. vixtforidl. av skogstrid
nr 52, 1—27.

Kirg, L. E., Development of a world cataloguing service for plant breeders
and geneticists. PCG, 608.

KRrOOK, H., Lorenz Heister och Linné. Sv. Linné-Sillsk. Arsskr. 31, 57—72

LAGERBERG, T., Alrik Hiilphers . Lustgarden 30, 143.

L. [LiNNELL], T., Strandhugg 1949. [Redogorelse for biologilidr. for:s sommar-
exk. t. Smél., Oland, Ostergotl.] Medl.-bl. f. biol.-lir. for. 15, 73—81.

33 Botaniska Noliser 1950.
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531. MORNER, M., Ett bidrag till Peter Loflings levnadshistoria. Sv. Linné-Sallsk.
Arsskr. 31, 92—94.

532. NILSSON-LEISSNER, G., Redogorelse for verksamheten vid Statens centrala fro-
kontrollanstalt under tiden 1/7 1947—30/6 1948. Medd. fr. Stat. centr.
frokontrollanst. 24, 3—45. Summary 45.

533. NITzZELIUS, T., Den internationella dendrologkongressen i Sydtyskland. Lust-
garden 30, 150—151.

534. Societas pro IFauna et Flora Fennica. [Sammankomster ar 1948.] SBT, 144—
147.

535. SUN. [SUNESON], S., Vistra kretsens forsommarexkursion. Medl.-bl. f. biol.-lir.
for. 15, 69—71.

536. Svenska Botaniska Féreningen. Arsmotet 1948. Revisionssammantride. FFor-
eningens exkursion till 6stra Skiane 16—18 juni 1949. Foreningens exkur-
sion till Orn6é den 26 maj 1949. SBT, 151 o. 769—776.

537. Svenska Vixtgeografiska Sillskapet. [Sammankomster ar 1948.] SBT, 147-150.

538. WEIMARCK, H., Otto Daniel Gertz *20/5 1878 1 15/2 1948. Sv. Natur, Arsbok,
172—175.

539. —— Skrivelse till storre akademiska konsistoriet med anledning av aterbesat-
tandet av professuren i botanik, sirskilt systematik, morfologi och vaxt-
geografi, vid Lunds universitet. Lund, 10 s.

540. — Till storre akademiska konsistoriet i Lund. Lund, 4 s.

541. — Aterbesittandet av den lediga professuren i botanik, sirskilt systematik,
morfologi och vixtgeografi, vid Lunds universitet. JForklaring jamte bi-
laga. Lund, 14 s.

Se aven nr 287.

Komplettering till Svensk Botanisk Litteratur 1948.

521. ANDERSSON, A., Niringstillgdng och planktonutveckling i négra skanska sjbar.
Vattenhygien, arg. 4, nr 1, 9—24.

522. BURSTROM, H., Mineral nutrition of plants. Ann. rev. of biochem. 17, 579—600.

523. — och GELIN, O., I'6rsok med konstbelysning i vixthus vid Weibullsholm.

Weibulls Allehanda 8, nr 2, 1—5.

524. DoMEW, A., Monsterdstraktens vixtvirld. Stranda, Stranda hirads hembygds-
for:s arsskr. 21—22, 5—76.

525. EDMAN, G., Forsoken att forenhetliga den botaniska nomenklaturen. Sv. IFarm.
Tidskr. 52: 29—37, 41—46, 77—81, 105—113.

526. vON LEULER, H., BRAccO, M. et HELLER, L., Les actions de la streptomycine
sur les graines en germination des plantes vertes et sur les polynucleo-
tides. Compt. Rend. Acad. Sci. (Paris) 227, 16—18.

527. — und VON EULER, J., Uber die katalatischen Wirkungen pflanzlicher Zellen.
AfKMG 26 A, N:o 22, 1—12.
528. — HELLER, L. und HOGBERG, K. G., Nukleoproteide aus Pollen von Birke

(Betula pubescens). Ibid., 26 A, N:o 21, 1—15.
529. FAGERLIND, F., Compatibility, eu- and pseudo-compalibility in the genus Rosa.
AHB XV:1, 1—38.
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FLORIN, R., On the morphology and relationships of the Taxaceae. Bot. Gazette
110, 31—39.

—— Thore Gustav Halle zum sechzigsten Geburtstag 25.9.1944. Palaecontogra-
phica, Bd. 88, Abt. B, V—IX.

FrIieEs, L1SBETH, Mutations induced in Coprinus fimetarius (L.) by nitrogen
mustard. Nature 162, 846-—847.

IFriES, N., The nutrition of fungi from the aspect of growth factor require-
ments. Trans. Brit. Mycol. Soc. 30, 118—134.

GRIPENBERG, J., ERDTMAN, H. and ANDERSON, A. B., Antibiotic substances from
the heart wood of Thuja plicata D. Don. II-—IV. Acta Chem. Scand. 2,
625—650.

HeEDLUND, T., Om strisidens niringsupptagande med sarskild hansyn till gra-
flacksjukans orsak. Uppsala, 91 s. Zusammenfassung s. 83—88.

HOLMBERG, B., Zur Kenntnis des Frithjahrssafts der Birke. AfKMG 26 B, N:o 15.
1—6.

HusticH, 1., Den klimatiska hasardfaktorn for jordbruk och skogsskdtsel i Fin-
land. Ymer 68, 121—127.

HARD Av SEGERSTAD, I°., Elias Fries och N. J. Scheutz. Natio Smolandica.
Arsskr. utg. av Sméalands Nations kamratfor. Upps. XI, 47—54.

LArssoN, C., Examination of pollen grains in three cores from the Tyrrhenian
Sea. Goteborgs K. Vet.- o. Vitt.-Samh. Handl., 6 F., Ser. B, 5:13, 73—79.

LINDEBERG, G., Tensile strength and chemical composition of the middle lamella

of the flax fibre. Experientia IV, 476—477. Zusammenfassung 477.

—— and LANGE, P. W., Studies on the middle lamella of the flax fibre. (In-
troduction by T. SVENZON.) Ingeniorsvetenskapsak:s handl. 198, 1-—41.
LiNpsTAM, C. S., Floran i Lenhovda socken. Lenhovda. En varendssocken be-

rittar. Moheda. S. 26—45.

MaLM, M., On the permeability of the yeast cell and the effect of penetrating
substances, particularly of hydrogen fluoride. on the plasma. AfKMG
25 A, 1-—187.

MELIN, E., Recent advances in the study of tree mycorrhiza. Trans. Brit. Mycol.
Soc. 30, 92—99.

— and NORKRANS, BIRGITTA, Determination of biotin in beet molasses with
Neurospora crassa Shear and Dodge as a test-organism. Plant and Soil 1
(: 1, Jan. 1948), 2—10.
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Litteratur.

HuLTEN, Eric: Atlas Over vixternas utbredning i Norden. — General-
stabens litografiska anstalts forlag, Stockholm. 120 + 512 sid. Omkr. 2.000
kartor. Pris 70: — kronor.

Det éir givetvis omojligt att pa ett par sidor ge ett utférligt omdéme om
detta monumentala arbete, som utgor en sammanfattning av allt, vad vi hittills
samlat av kunskap om kirlviixternas utbredning i Norden. Som HULTEN i sitt
foretal framhaller, har det vildiga kunskapsstoff, som ligger till grund for
kartorna, varit spritt i tusentals skrifter, varigenom det viirdefulla materialet
varit minst sagt svartillgiingligt for in- och utlindska vixtgeografer. Nir nu
allt detta vetande samlats inom en volym, far detta hilsas med den storsta
tillfredsstillelse.

HurTeEN har lyckats forviirva manga medarbetare vid kartornas utarbe-
tande. Som den frimste bland dem ma namnas overste GEORG BJORNSTROM,
som :itagit sig den modosamma uppgiften att overfora lokaluppgifterna pa
kartor. De vid de nordiska botaniska museerna verksamma forskarna och
talrika enskilda ha limnat betydande bidrag fran sina resp. linder och om-
raden. Men HULTEN sjilv har haft tradarna i sin hand. Detta framgar bla. av
det viktiga och synnerligen intressanta avsnitt, som behandlar den nordiska
florans utbredningsgrupper och som belyses med kartor éver de urskilda 48
gruppernas totalarealer. Hir har HULTENs ojimforliga vetande om de arktiska
och cirkumboreala viixternas utbredning varit en ndodviindig forutsittning
for kapitlets fullbordande. Ingen annan #in han skulle ha kunnat prestera
denna framstilining och detta dartill pa ett s& knappt utrymme som pa 38
sidor. Man far blott hoppas, att det en ging skall bli honom mdéjligt att publi-
cera de enskilda arternas totalkartor, ty nu ir det vanligtvis omdojligt att med
ledning av de sammanfattande kartbilderna, dir ofta flera 10-tal arter hop-
triingts pa varje enskild karta, avgora hur de olika fasetterna te sig.

De 1.847 utbredningskartorna over arternas fordelning i Norden uppta
den storsta delen av volymen och iro naturligt nog den del, som tilldrar sig
det storsta intresset. Genom en samtidig anviindning av streck- och prick-
metoderna har HULTEN lyckats uppna mycket oversiktliga kartor. Streck-
ningen kan visserligen ofta fordolja intressanta detaljer och ger litt den fore-
stillningen, att ett omrade ér bittre utforskat, dn det i sjilva verket ar. Men
svarigheterna med en konsekvent genomford prickmetod hade sannolikt varit
sa stora, att de skulle fventyrat hela verket, och missvisningen — just pa
grund av den ojimna undersokningen — blivit sa elakartad, att man pa denna
punkt blott har att bija sig.
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Rec. kiinner bist till Skane och de olika arternas fordelning inom detta
landskap. 1 de allra flesta fall aterspegla kartorna fortriaffligt utbredningen

iven inom denna begrinsade areal, ehuru man — som HULTEN ocksa fram-
haller — ej far utfora en detaljgranskning under lupp. I nagra fall dr vil

forskjutningen av enstaka prickar storre én nodigt. Forarglig dr kartan over
Alchemilla alpina, dir Skane begavats med 8 skilda forekomster i norra och
mellersta delarna av landskapet, ehuru aldrig mer in en enda, mycket begrin-
sad lokal — den i Oderljunga varit kiind. Héir har nog en annan art blivit
partiellt inlagd pa fjilldaggkapans karta. Det dr mojligt, att andra botanister,
som kinna vil till andra delar av Norden, komma att uppticka liknande
misstag. Men rec. dr fullt forvissad om att sidana felaktigheter ej diro si manga,
att de mera avseviirt férringa viirdet av de publicerade kartorna. Dessa komma
att under en mycket lang tid framat utgora den fasta grund, pa vilken den
floristiska viixtgeografin inom Norden skall sta. I nagra fall skulle man ha
onskat en starkare genomford taxonomisk differentiering av det karterade
materialet, i synnerhet da utredningar nyligen publicerats. Detta giiller bl.a.
Carices Distigmaticae, dir Carex salina givits en alltfor vid omfattning, i det
savil C. recta som C. halophila dragits in, den senare som varietet, den forra
som synonym. Nagot liknande giller Festuca ovina och F.rubra, vilka dro
synnerligen heterogena begrepp. Man forstar emellertid forf., ty det skulle
avseviirt fordrojt utgivandet av verket, om tidsédande taxonomiska utredningar
forst mast goras inom de nimnda och f.6. askilliga andra komplex. De hér
framforda synpunkterna bora ej uppfattas som negativ kritik: talrika taxo-
nomiska problem inom den nordiska floran atersta att losa, dir friska krafter
bora siittas in. I ménga fall ha vi endast natt utanverken. Det ér att hoppas,
att de for botaniska faltundersokningar intresserade skola anviinda kartorna
mindre som ett bekvimt medel att uppsoka viixtarter pa redan forut kiinda
lokaler éin som stimulans till undersokning av sadana omraden, som nu visat
sig otillrickligt kiinda.

~ Rec. vill slutligen rekommendera HULTENs atlas till alla dem, som ha
intresse for den nordiska floran, dess taxonomi, ckologi, utbredning och in-
vandringshistoria. Den bor vara representerad pa lidroanstalternas bibliotek,
dia den ar oumbiirlig for undervisningen inom de nimnda dmnesgrenarna.

H. WEIMARCK.

Natur i Smaland. Under redaktion av ALBERT EKLUNDH och KAl CURRY-
LiNpAHL. 444 s. Kr. 32:50. Natur i Giéstrikland. Under redaktion av ERIC
PERSSON och Kar CURRY-LINDAHL. 330 s. Kr. 26: 50. Bokforlaget Svensk Natur,
Stockholm 1950.

I forlaget Svensk Naturs serie av landskapsskildringar ha ytterligare tva
delar utkommit, behandlande Smalands, resp. Gistriklands natur. De nya
delarna ansluta sig viirdigt till sina foregangare genom sitt rikhaltiga och om-
vixlande innehall och de talrika goda illustrationerna. Hir skola endast de
delar av innehallet beroras, som behandla landskapens vixtvirld.

I »Natur i Smaland» dr ett stort antal av uppsatserna av helt eller delvis
botaniskt innehall. Nagra av dem utgdra oversikter Over vissa drag i hela
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landskapets flora och vegetation. Sa ger E. WIBECK i uppsatsen »Smalands
skogar» en god bild av de olika skogstridens roll i olika delar av landskapet;
sirskilt Iigger man mirke till den motsiittning som rader mellan Kalmar lin
med dess rika forekomst av tall och iven av ek, medan i viistligare omraden
granen blir mera forhirskande. G. E. Du RieTz behandlar i uppsatsen »Sma-
lindska myrar» de olika myrtyperna och anligger dven regionala synpunkter;
motsatserna mellan 6stra och vistra Smaland betonas. Forf. framhaller bla.
det intressanta forhallandet, att atskilliga arter, som i Ostra Smaland endast
forekomma i kiirr, i viistra delen dven vixa ute pa mossplanen; detta antages
kunna bero pa att luften hiir innehaller fler mikroskopiska havssaltkristaller,
hirstammande fran viistkustens brinningar, vilka med nederborden tillforas
moessarna; fortsatta undersokningar fa vil prova denna teoris riktighet. S. LiL-
LIEROTH ger en oversikt éver Smalands olika sjotyper med hiinsyn till nérings-
och humushalt och den diirav beroende vegetationen: forf. beror iven den
inverkan som sjosinkningar och andra kulturingripanden medfort, foretag
som forstort stora naturviirden, i manga fall utan att limna tillndirmelsevis
det beriknade utbytet. I'. HARD AV SEGERSTAD bidrager med en uppsats »Om
Smalands flora. En overblick och utkast till historik.» Huvudsakligen uppe-
haller sig forfattaren vid den smaliindska florans utforskande och skriver om
de forskare, som varit verksamma hérvid: LINNE, WAHLENBERG, E. FRIES och
ScHEUTZ. Inledningsvis behandlas ocksa florans fordelning och de av forfatta-
ren uppdragna grinslinjerna mellan vistliga och oOstliga element, represen-
terade av Narthecium och Herniaria. :

Utem de allménna oversikterna éver landskapet innehaller verket atskil-
liga skildringar av vixtviirlden i speciella omraden. Sirskilt gynnat synes
Kalmar 1in ha blivit, bl.a. genom R. STERNERs skildringar fran det smalindska
kustomradet och andra ostliga nejder. Speciellt intressant forefaller hans
redogorelse for Allgunnen-omradet »En 6demarkssjo och en storskog i syd-
dstra Smaland»: i denna trakt rader en skarpt markerad omviixling mellan
karga skogsvidder och rika oaser med forvanande manga anspraksfulla arter;
dessas upptridande beror kanhinda pa gronstensmaterial i morinen. Den
egenartade 6n Jungfrun i Kalmar sund far ocksa en ingiaende vegetations-
beskrivning i en uppsats av G. E. DU RigTz och K. CURRY-LINDAHL.

Av bidragen fran ovriga Smalands-omraden bor sirskilt nidmnas H. Os-
vVALDs artikel om Komosse: den smalindska delen av den stora och intressanta
mossen blir ingiende belyst till sina olika utbildningstyper. Forf. berittar
dven pa ett roande siitt om den olika syn, som man under tidernas lopp anlagt
pa denna mosse; a ena sidan citeras en ildre forfattare, som kiinde sig »bok-
stavligen gripen av férfiran» Over att »i ett civiliserat och vilstyrt land»
antriiffa en sadan 6demark, & andra sidan den uppfattning om mossens stor-
slagna skonhetsviirden, som man pa senare tid natt fram till. Den relativt rika
floran i Jonkopings-trakten belyses i A. BERGQUISTs bidrag »Glimtar fran
sodra Vitterbygden», och O. RUNE behandlar i sin uppsats »Smalands Taberg»
siarskilt forekomsten av Asplenium adulterinum och dess foljevixter och de
problem, som hiinga samman med de pa serpentin och olivin férekommande
viaxternas utbredning.

Flera andra uppsatser, som dro av blandat innehall, limna ocksa sméirre
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botaniska bidrag fran olika trakter, och man far pa sa vis en ganska god
inblick i landskapets flora och vegetation. Man saknar dock en ingaende vixt-
geografisk skildring av hela landskapet; en sadan skildring skulle varit av stort
intresse med hiansyn till de starka motsiattningar mellan 6ster och vister. som
gora landskapet till ett grinsomrade mellan olika vixtgeografiska provinser.

Liksom Smiland viixtgeografiskt intager ett granslige mellan Gster och
vister, sa bildar Géastrikland ocksa ett grinsomrade, dock mellan norr och
soder. Detta belyses mycket instruktivt i ett flertal bidrag i »Natur i Géstrik-
land», sarskilt i den 6versikt Over landskapets flora, som lamnas av S. AHLNER.
AHLNER framhaller de motsittningar, som rada i landskapet mellan séder och
norr eller kanske snarare mellan sydost och nordvast och som taga sitt
uttryck bla. i att ett stort antal sydliga arter na sin nordgrins i sodra delen
av Gistrikland. Forindringarna i floran bero dels pa klimatiska forhallanden
— den s.k. limes norrlandicus gar fram genom landskapet —, dels ocksa pa
att det i sydostra Gistrikland finns en kalkhaltig morin, som ej har nagon
motsvarighet i andra delar av landskapet. I E. PERssONs bidrag »Skogslandet:,
som dock behandlar skogarna huvudsakligen ur skogsmannens synpunkt,
beroras ocksa motsittningarna mellan séder och norr. och i atskilliga redo-
gorelser fran speciella delar av landskapet framtriida dessa ocksa ofta tydligt.
J. JARBING skildrar t.ex. ett sydberg. Kungsberget, med ett stort antal sydliga
arter vid sin sodra sida, men med sidana nordliga arter som Phleum com-
mutatum och Lactuca alpina pa nordsidan. Fran Ockelbo-trakten och Tors-
akers-trakten limna J. BIDNER och W. ERIKSSON exempel pa samma motsitt-
ning, liksom S. LUNDGREN i sin uppsats »Dir Norrlandsgrinsen slutar>. S. Ar-
NELLs uppsats »Sidvasjon., en Gistriklands pirla» visar vilka vackra fynd av
orkidéer och annat, som kunna goras i det sydostliga kalkmorinomradet.
Bland ovriga botaniska bidrag boéra siirskilt nimnas I SI0rs’ skildring av
Jordbiarsmyren i sodra Gistrikland, dess bildning och olika vegetationstyper.
S. AHLNERs redogorelse for kustlandet och J. A. NANNFELDTs uppsats »Nagra
mirkliga viaxter fran Gistriklandskusten», som omtalar nagra intressanta arter
ur kustfloran och uppvisar, att det alltjamt finnes olika vaxtgeografiska och
taxonomiska problem i denna, t.ex. betriffande Deschempsica bottnica. Lathy-
rus maritimus och Ligusticum scoticum.

H. HIELMQVIST.
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Notiser.

Fysiografiska Sillskapets Linné-pris. K. Fysiografiska Sallskapet i Lund har
uldelat 1950 ars Linné-pris i botanik till professor HANS BURSTROM, Lund, for hans
undersokningar over de hogre vixternas niringsfysiclogi, sarskilt deras néaringsupp-
tagande och néaringstransport.

Doktorsdisputationer. 1°0r vinnande av filosofie doktorsgrad forsvarade fil. lic.
SIGVARD LILLIEROTH den 9 dec. 1950 i Lund en avhandling med titeln: »Uber Folgen
kulturbedingler Wasserstandsenkungen fiir Makrophyten- und Planktongemeinschaf-
ten in seichten Seen des siidschwedischen Oligotrophiegebietes» och fil. lic. BIRGITTA
NORKRANS den 12 dec. 1950 i Uppsala en avhandling 6ver d@mnet: »Studies in growth
and cellulolytic enzymes of Tricholoma».

Forskningsanslag. K. Vetenskapsakademiens Regnellska kommitté har utdelat
ett stipendium pa 25.000 kr. till fil. dr E. ASpLUND, Stockholm, f6r en botanisk forsk-
ningsresa till Ecuador, och ett anslag pa 20.000 kr. till professor . FAGERLIND, Stock-
holm, f6r en botanisk expedition likaledes till Ecuador. IFran Fonden foér skoglig
forskning ha bla. foljande anslag utdelats: Till professor H. BURSTROM, Lund,
9.500 kr. for undersokningar éver sulfitlutens godslingseffekt, till professor E. MELIN,
Uppsala, 11.060 kr. for undersokningar oOver niringstransporten till tallens rotter
genom mykorrhizasvampar, till laborator L. NORDSTROM, Stockholm, 3.200 kr. for
en undersokning rorande tallfréets grobarhet i hogre lagen i Norrland och mojlig-
heten att héja denna grobarhet, till fil. kand. E. RunQuisT, Sundmo, 5.730 kr. for
undersokningar over tallens cytogenetik. Fran Stalens medicinska forskningsrad har
ett anslag pa 6.420 kr. utdelats till professor H. BURSTROM och med. lic. A. NORDEN,
Lund, for en undersokning 6ver de patogena svamparnas tilivixtfaktorer. Fysiogra-
fiska Sallskapet i Lund har utdelat bla. ett stipendium pa 350 kr. till fil. mag.
\. ALMESTRAND for undersokning av tillvixtfaktorerna hos isolerade grasritter och
ett anslag pa 300 kr. till fil. kand. V. SToy for vissa kostnader i samband med en
undersokning av ljusets inverkan pa nitratassimilationen.

Seventh International Botanical Congress.

A very limited number of the complete series of Excursion Guides (24)
from the Seventh International Botanical Congress are available to libraries and
botanical institutions until April 1, 1951. Eventual copies being left after April 1,
1951 will be available also to individuals. Price for a complete series 25 Swedish
Kronor.

A limited number of copies of RoB. E.FRIES: A Short History of Botany in
Sweden are available to libraries, botanical institutions and individuals at the price
of 10 Swedish Kronor.
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Communication No. 4 (including the General Program) is available at
the price of 2 Swedish Kronor.

Above mentioned publications can be obtained by wriling:

Dr. EWERT ABERG, Office of the Secretary General, Seventh International Bota-
nical Congress, Uppsala 7, Sweden.
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