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Parthenogenesis and pseudogamy in Potentilla.

By G. GENTCHEFF and A. GUSTAFSSON, Institute of Genetics,
Svaldf, Sweden.

The occurrence of pseudogamy.

The phenomenon of pseudogamy was until last vear (1939) mis-
interpreted and its characteristic embryological features unknown.
The term itself was created by IFOCKE in 1881 to cover the cases
of embrvos formed without fertilization after the
stimulating influence of foreign pollen.

In 1900 HURST gave some convincing data regarding its occurrence
in the family of Orchidaceae. By pollinating Zygopetalum Mackayi
with pollen from six different species of Odontoglossum, Lycaste and
Oncidium he obtained progenies of individuals identical lo pure Zygo-
petalum Mackayi. The first invesligation of the embryology of Zygo-
petalum appeared as late as 1923 (SuesseNGurH 1923).  The ovule
contains one embryosac, with synergids, eggcell, polar nuclei and
antipodes. The embryosac is said to contain the reduced chromosome
number. Pollination is necessary. Unpollinated flowers degenerate
without seed or fruit development. Polyembryvony is frequent, owing
to the origin of embryos {rom the chalazal or integument regions (no
gamelophyie formation). Most probably apospory does not occur.
Since most Orchidaceae-genera do not produce endosperm (SCHNARF
1929), the resulls obtained in Hypericum and Potentilla {cf. below)
cannol be valid here.  Still; the possibility of a slight embryo-develop-
ment without any pollination is not excluded. The pollen stimulation
might affect the fruit (and sced) development only, as in experimental
parthenocarpy, and indirectly the full development of embryos. A
more elaborate study of EMC- and PMC-developient is very desirable.

The classic case of pseudogamy was described in a series of papers
by LIDFORss (1905, 1907 a, 1907 b, 1914). The complex subgenus
Eubatus of Rubus contains a great number of apomictic and polyploid
European biotypes (cf. GUSTAFSSON 1939 a). The few diploids known

8 DBotaniska Noliser 1940.
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are sexual (R, tomentosus and ulmifolius), and all pseudogamous apo-
micls are iriploid to heptaploid.  The diploids. il used as mother-
parents, give exclusively true IF)-hvhrids after eross-pollination. When
the polyploids are used as mothers. they give generally o more or less
metroklinous progeny. The melroklinous descendants originate cer-
tainly by means of apomictic processes. 11 is surprising thal the
successful crosses produce hybrids. propagating sexually.  I7, is alwavs
immensely polymorphous. No embrvological data were published |
Librorss or by later scientists.  LIDFORSS inlerpreted the pln]mblu
case of parthenogenesis in Rubus subgenus Iubatus as due to a stimu-
lation from special substances in the pollen tube, effusing to the
embryosac and the eggeell.  This view has since then been regarded
as valid for pseudogamy in general.  WINKLER (1908) postulated the
occurrence of a special growth-enzyvme (Wuchsenzym) in the pollen-
tube (p. 432).

The first embrvological study on induced apomixis was published
by PAce in 1913. The importance of this paper greatly increased
after NOACK's work of 1939.

In the Amaryllidae Zephyranthes (Atamosco) texana the embryo-
sac is produced without chromosome reduction. The egg-apparatlus
is normal. Pollen development is said to be regular. Pollen grains
germinate abundantly on the stvle, their tubes growing down to the
embrvosacs.  One of the sperm nuclei fuses with the polar nuclei to
give a pentaploid endosperm. Irequently the other sperm nucleus
is lying close to the eggceell but no fertilization takes place. Even when
the eggeell begins its first mitosis, the degencraling contents of the
sperm nucleus are seen close to the spindle.  The high number of
dividing eggeells studied, showing no evidence of any fusion, speaks
in favour of the above interprelation. The fact is strengthened by
WORSLEY'S cross-experiments in Habranthus (Zephyranthes), where
Habranthus X Hippeastrum gives a progeny without any trace of pater-
nal influence (cited from Lrnst 1918). Bul the exacl proof that an
induced embryo-formation (induced parthenogenesis) oceurs in Ze-
phyranthes is still Iacking (cf. SCHNARE 1929, p. 522). Like the male-
sterile apomict of Potentilla colline, mentioned below, the eggeell may
divide without any external stimulation.

Apomixis was repeatedly reported in the genus Rosa (TACKHOLM
1922, GUSTAFSSON 1931 a and b).  GusTArssoN showed that if apomixis
is present it cannot be of the aulonomous tyvpe, since emasculation
experiments fail lo produce seeds. Recent unpublished resulls suggest
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strongly that apomixis is considerably rarer than hitherto maintained.
The peculiar way of chromosome distribution in male and female
organs indicates a process of fertifization, similar to heterogamy. —
Ho“'n(lmn the genus Alchemilla, see p. 125.

FORENBACHER found in 1914 that the ordinary IEMC of Potentilla
silvestris gives a haploid embryosac after chromosome reduction. Later
this embryosac degenerates and is replaced by an unreduced aposporic
embryosac in the chalaza region. The experimental proof that a great
number of biotvpes ])el()n'fm“ to this complex genus are pseudogamous,
was given by MUNTzING (1928 and 1931). 3, 6, 7 and 2 biotypes
respectively of P. T(l])(’I‘I’l(l(’lll(}llf'fll'li, argentea, collina and Crantzii were
examined. In emasculated flowers no seeds were formed (only 2 seeds
from 157 flowers) and isolation experiments with the completely male-
slerile type C—B of P. collina gave no seeds either.

Three apomicts of P. Tabernaemontani crossed inter se and with
P. argentea, collina and Crantzii gave in all 22 individuals produced
by pseudogamy and 1 aberrant (=4 %). Six apomicts of P. argenteu
{intra- and inlerspecific crosses) gave 598 mother-like plants and 4
aberrants (=0.7 %) and 7 apomicts of P. collina produced in different
crosses 224 pseudogamous descendants and 3 aberrants (=1 %o).
Whether these aberrant individuals are sexually formed or nol,
MUNTZING could not decide at that time. Pseudogamy is undoubtedly
the most common way of seed production in the apomicts examined.

The chromosome numbers of these lypes vary from the diploid
(2n=14) to the 12x-state (2n=84). MUNTZING found the first case
of a diploid apomict among higher plants (the questionable case of
Zephyranthes texana excluded). Potentilla argentea conlains namely
diploid as well as hexaploid and octoploid apomicts.

Poporr (1935) made interspecific crosses of 15 different Potentilla-
spectes  with chromosome numbers ranging [rom 2x o 12x. 21
crosses produced offspring.  Two species are sexual (. geoides and
P, rupestris, both diploid). P. arguta is apomictic in spite of ils diploid
number and all polyploids examined are apomictic. No case of hvbrid
production occurred among the apomicts (160 plants raised). Pseudo-
gamy seems to he obligate.

The same result was obtained in SHIMOTOMATI's experiments (1935).
Eight different species were used as mother parents with chromosome
numbers from 2x (P. aurea) to 6x. The progenies consisted of 867
individuals.  Pseudogamy was alwayvs complete.

The mn])ryology of Potentillu was recently described by Poporr
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(1933), SuiMoToMAl (1935) and GENTCHERE (1937).  The structure
of the archespore is essentially identical for most apomictic Rosacen-
genera — aside of Potentilla for Alchemilla (MurBrck 1901, Boos
1924), Rosa (7, TACKHOLM 1922) and Sorbus (LILJIEFORS 1934). The
primary or axile EMC is surrounded by a great number of accessory
IEMC:s, which can display meiotic as well as ameiotic phenomena.  The
primary EMCG always degenerates in Alchemilla.  The same is appa-
rently also the case in Potentilla (GENTCHEFF).

Pororr fixed self-pollinated, cross-pollinated and emasculated
material.  In contrast to the results obtained by us he did not detect
embryo formation in emasculaled flowers {of P. hirta). Remnants
of the pollen-tubes were never seen in the micropylar region or in the
upper part of the embrvosacs (. hirta and muldtifiday.  Therefore, if
these negalive findings are valid. in the two species mentioned we have
an embryo stimulation over long distances (ct. the hetero-auxin experi-
ments belowj. In P. nmultifida nucellar embryony is frequent. Two or
three embryos are commonly formed, most frequently around the
micropvle close to the embryvosac and the egg apparatus.

GENTCHEFF found frequent apospory in P. argyrophylla.  Many
aposporous embryosacs are formed. although one single embryo usually
reaches full development. In P. nepalensis X splendens, which is com-
pletely sterile after self-pollination but produces some seed after back-
crossing wilth . nepalensis, most of the EMC:s degenerate fairly early.
Bul after ferlilization with P. nepalensis several nucellar cells enlarge
and give embryos. Poprorr made the inleresting finding that the sexual
specics I’ geoides shows a cerlain tendency ol nucellar embryony
although the functioning embryo resulls from a terlilization process.
This resembles the case of unstabilized apospory in Leontodon hispidus
(BERGMAN 1935).

AKERBERG (1936 a and b) showed that Poa pratensis is pseudo-
gamous and that unreduced embryosacs can be fertilized, a fact further
supported by findings in 1939, Chromosome nwmnbers of Poa pratensis
are fairly high (see also MUNTZING 1933 and 1940).  Apomixis is con-
necled with aposporous phenomena.

NOACK's paper of 1939 renders a new interprelation of the mecha-
nism of pseudogamy possible.  The tetrapioid species Hypericum per-
foratum 2n==32) is aposporous and pseudogamous. Reduced embryo-
sacs are formed but degenerale early and the rveduced eggecll is only
very infrequently functional. But even the unreduced eggeells can e
fertilized. After self-pollination 28 % of all embrvos are hexaploid
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(4x-+2x) and after pollination with H. guadrangulum (2n=16) 68 %0
of the embryos are pentaploid (4x-tx). 1. e. as in Poa pratensis the
aposporous eggeells behave sexually as well as asexually.  This re-
maining sexual tendency of the eggceell is manifested also by the
behaviour of the endosperm, which needs fertilization even in the case
of parthenogenesis. Only exceplionally can the endosperm divide with-
out fertilization.

Some old cases ol pseudogamy or presumed pseudogamy may also
he mentioned here. According to STRASBURGER (1878) nucellar em-
bryony is frequent in Citrus aurantium, Funkia ovata and Nothoscor-
dum fragrans.  The origin of nucellar embryos in Citrus is dependent
on a stimulation from the fertilized eggcell, by that also from the pollen
via the eggeell. The embryos arise close to the wall of the embryosac.
~— In Funkia ovata only one embryosac is formed with one eggcell
and two synergids. Not until the time of eggcell fertilization does the
development of adventive embryos take place. Their number is fre-
quently high. Most of them arise from cells in the nucellus epidermis
close to the eggcell. ERNST (1918) reexamined the nucellar embryvony
of Funkia ovata with regard to the question of pollen-stimulation. No
seeds or fruits were formed after emasculation but arose after self-
and cross-pollination, as well as after open-pollination. The same
seems to be true of Opuntia vulgaris (GANONG 1898) and Euphorbia
dulcis (HEGELMAIER 1903). In these two species a stimulalion from
or via the fertilized eggecell must occur in order to secure the growth
and embrvo formation of nucellar cells.

Nothoscordum f[ragrans is, as alreadyv mentioned. nucellar em-
bryonic. STRASBURGER mainlains that the formation of embryos begins
without any pollen stimulation. The embryvos degenerate, however, if
the ovule and the ovular tissue are not stimulated by pollen to develop-
ment. The necessity of a special substance, delivered by the pollen
(auxin?}, for the activation of the ovule seems plausible in this case.
According to BALLY (1916) fruit and seed formation is however partially
autonomous.

Pseudogamy has not often been referred {o in animals. One case,
examined by BELAR 1924, is of special interest in this connection.
BELAR was able to prove that in certain species of Rhabditis fertiliza-
tion is necessary despite the inhibition of nuclear fusion. Instead, the
stimulation by the sperms consists in a delivery of centrosomes to the
egg-nuclei, which then divide in the usual manner. The sperms them-
selves degenerate. The striking resemblance of this case to the endo-
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sperm fertilization in Zephyranthes, Hypericum and Potentilla is
obvious.

Hetero-auxin experiments.

In the early spring of 1939 the writers agreed upon an experimen-
tal attack on the phenomenon of pseudogamy. Primarily the applica-
tion or injection of helero-auxins in different concentralions and form
{paste or solution) was decided upon, pollen grains containing a high
amount of auxins (SODING 1938) and pseudogamy being up to that
time generally regarded as due to a delivery of special subslances from
the pollen tubes (Wuchsenzyme, WINKLER). As main material we
have used a series of Potentilla-species and types, kindly placed at our
disposal by Professor Dr. A. MUNTzING. The treated species were
P. Tabernaemontani, argented, Crantzii and colline, all pseudogamous
and preponderantly polyploid (some diploid P. argentea-biotypes are
known). The concentrations were 1 /o, 0.01 %0, 0.001 %0 and 0.0001 %/q
indole-acetic acid.

After the first experiments we concentrated our efforts on one
completely male-sterile biotype of P. collina (C—DB, 2n=235), emascula-
tions not being necessary. This type propagates by % obligate apo-
mixis.  Of 123 seedlings obtained in different crosses no more than
one was aberrant, the others being metroklinous (MUNTZING 1928),
Aside of the auxin treatment {olliculin, testosteron, aneurin were applied
in different concentrations. In all experiments emasculated or (in the
case of P. collina C—1B) untreated flowers were left as controls. Fixa-
tions were made 2, 4, 6, 8 and 10 days after the treatment or the isola-
tion. Unfortunately fixations were not performed after artiticial pol-
lination, since the embryology of the material was not examined until
the end of the summer. Then, however, some flowers appearing in
greenhouse malerial, were emasculated, pollinated and fixed.

The application of hetero-auxins had the wellknown effect of
fruit-production (parthenocarpy}, in the strongest concentration (1 %/
paste) as well as in the weakest (0.0001 /o solution). The ripe carpels
were large and well-developed, resembling those after open-pollination.
All types examined gave identical results. Controls, folliculin-, testoste-
ron- or aneurin-treated carpels did not enlarge. In no case were seeds
produced, not even in the auxin-experiments where fruit formation was
mosl successful, neither in the very low concentration of 0.0001 %/,
nor in the 1 %o paste. The ovule as a whole and even the nucellus
grew remarkably after these applications. The negative response of
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sced development is presumably in no way connected with a low degree
ol auxin penetration into the nucellus. If these findings can be gene-
ralized —— and their correctness is proved for three or four biotypes —
very tew Potentilla-apomicts develop seeds after a stimulation of
» Wuchsenzyme» exclusively.

Embryo development in Potentilla collina C—B.

As mentioned above seed is never produced after auxin treatment,
only a stretching or a growth of the nucellus and the ovule takes place.
The embryological examination of this apomicl, completely male-
sterile and pseudogamous, gave the surprising result, however, that
the formation and development of embryos proceed with or without
stimulation of auxins or sex-hormones until the embryos are fairly
wellsized. Then they degenerate, owing to a lack of nutrients, since
endosperm does not form.

This is not a rare phenomenon. We have counted hundreds of
ovules containing one or more embryos. Polyvembryony is frequent,
as many as five or six embryvos can reach the pluricellular stage and
most commonly two or three embryos arise in the same ovule. This
polyembryony is due to the occurrence of many embryosacs, rarely to
the division and development of synergids. Antipode or endosperm
embryos never occur.

Although we have not examined early embrvosac or EMC stages
in this study, we can give the following picture of the archespore and
its development in Potentilla (POPGFF, SHIMOTOMAI, GENTCHEFF).

As in Alchemilla and Sorbus the primary or axile EMC is sur-
rounded by cells, polentially generative. In some cases they may pass
through mitotic divisions, developing aposporically, in other cases they
may enter a meiotic prophase or even carry through the complete meiosis.
Evidently the somatic divisions, depicted in SHIMOTOMAI's short paper
(Iigs. 2 and 3). were taken {rom lateral cells. 1f the data from Alche-
milla and Sorbus can be applied also to Potentilla {cf. GENTCHEFF
1937), the true or axile EMC cannot develop but meiotically. There-
fore the numerous embryvosacs in P. collina C—-B should be derived
aposporically from lateral cells, potentially generative, or in some cases
from the chalaza region.

The tfacl must be stressed immediately that the embryosacs are
always regularly built. The two synergids and the eggcell are normal
in appearance. The polar nuclei of ripe embryvosacs lie in the middle,
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their number never heing higher than two. One or
two exltra nuclei were never seen, in conirast to the case after fertiliza-
tion or in Alchemilla. The fusion of the polar nuclei takes generally
place when the eggcell has divided or the embryo has reached a fairly
advanced stage. The antipodes disappear in ripe embryvosacs. In
voung stages their number is three.

Most of the embryosacs reach malurity simultaneously but a de-
layed onset of aposporous gametophyte formation is not infrequent (Fig.
27). These late accessory embryvosacs arise around the eggceell region.
Evidently a vacuolisation force is spreading from there {cf. GUSTAFSSON
1939). The polvembryo-formation bhegins successively or simul-
taneously. In the same ovule embrvos representing widely different
stages can be found. In other ovules well-developed embryos can
occur side by side.

Seeds are never formed without pollination.  Finally the embryos,
having sometimes reached the onchundred- or twohundred-cell stage,
degenerate. The secondary embrvosac nucleus (the fused polar nuclei)
begins its degeneration even previously., generally lying close to the
embryo. At an advanced stage the nucellus epidermis gets wrinkled
around the embryo and encloses it, the contents of the nucellus being
dissolved.

After this description the conclusion is warranted that partheno-
genesis in P. collina type C—B is autonomous but seeds cannot develop
since endosperm does not form without pollination. Endosperm

development is pseudogamous, embryo formation
is not. The influence of pollen tubes on the secondary embryosac
nucleus may consist of one or both of the following processes: 1) Either
a real fertilizalion of the secondary embrvosac nucleus is necessary,
seed formation of P. collina C-—13 being partially parthenogenetic, par-
tially sexual, or 2) a hormonal stimulalion exisls in pollinaled flowers,
forcing the recalcitrant endosperm nucleus to mitolic divisions. Since
the hormones used in these experiments cannot stimulate the onset
of endosperm mitosis, not even as a poison effecl, the first possibility
seems most likely, the existence of a special and specifie substance not
being excluded, however, occurring abundantly in the pollen-tubes
but in too low a concentralion inside the central nucleus (cf. the auto-
nomous beginning of mitosis in the eggcell).

Of all types studied this apomict shows the highest degree of
polyembryony and autonomous embryo development. These charac-
ters are connected with complete male sterility. This state of things
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is probably no chance coincidence. The same is met with in Alche-
milla (p. 126).

The embryo development of P. collina type C—G.
This penlaploid apomict (2n=35) produced 13 seedlings in
MUNTZING's experiments after pollination with PP, Tabernaemontani
and P. collina (lype C—F), all individuals arisen after a pscudogamous

process. P, collina C—G is not completely male-sterile but the pollen
is poor, the percentage of good pollen being on an average 9 %o (9 indi-
viduals examined). Malerial of voung flower buds, open flowers, young
and old fruits fixed after open pollination was placed al our disposal.
The embryo development has been studied specially.

Two groups of ovules exist: 1) ovules containing embryos and
endosperm, more or less developed, 2) embryos without endosperm but
with one degenerating secondary embryosac nucleus or two degene-
rating polar nuclei. In the first case we conclude that pollination led
to a stimulation process of the eggcell and the endosperm nucleus.
inducing both to mitosis. In ripe embryosacs from fairly advanced
stages three fusing nuclei can be seen frequently. Since the occurrence

of three nuclei in P. collina type C—B has not been noficed, nor their
occurrence in ovules from group 2 in P. collina type C—G, we regard
the ovules from group 2 as not fertilized or not stimulated. Despite
this embryos arise. However, if endosperm formation is excluded, they
never gain the size or reach the development characteristic of embryos
in P. collina C—-B. Besides, they degenerate early. Polyembryony is
infrequent and poorly expressed.

According to this interpretation the endosperm of ovules, belonging
to group 1, is formed afler the fusion of three nuclei, as this fusion
was directly found. The onsel of embryo formation without previous
fertilization or stimulation is likely, not so marked however as in
P, collina C-B.

The fusion of three nuclei being necessary for its development, [he
endosperm  will contain a chromosome number higher than 10x

(5x+ 5x -, |- As the third nucleus most probably is derived from a
reduced pollen grain (ct. Alchemilla, p. 128) and self-fertilization occurs.

the actual chromosome number woud be 354-354- 5 = = 88. Divisions

being rare in the material examined and the chromosomes difficult
to count accurately, no more than four endosperm numbers from dif-
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ferent ovules could be determined. The best nucleus gave *93 units
and the three others 91, 90 and 87 units. Apparvently there is
but small doubt that in lhese cases the central nucleus has really
become fertilized.

Thus we have found that in this tyvpe 1) normal seed production
is accompanied by endosperm formation (of the nuclear type), 2) that
in ripe embryvosacs three nuclei occur frequently, consisling of two
polar nuclei and a third nucleus of foreign origin, 3) that embryos
cannot reach maturity in cases when two polar nuclei still exist and
endosperm is not formed, and 4) that the chromosome counts have
proved a fusion of three nuclei in the case of endosperm formation.
The embryosacs mentioned in 2) have probably been fertilized and the
embryo formation in gametophytes with lwo polar nuclei (case 3}
implies presumably an autonomous parthenogenesis, less conspicuous
however than in P. collina C—B.

Embryo development in P. collina C—C and C—D.

P. collina C—C gave after pollination with P. Tabernaemontani
and Crantzii 19 seedlings, 18 of which were metroklinous. P. collina
C—D pollinated with P. Tabernaemontani produced an offspring of
37 metroklinous individuals. Both biotypes are predominantly or
absolulely pseudogamous. The pollen fertility is 39 %o and 44 %%
respectively and the somatic numbers 2n==42. Pollen sterility is less
expressed in the hexaploids than in the penlaploids.

Both types were emasculated in greenhouse cultures, some of the
flowers pollinated after emasculation. Fixations were performed 2.
10 and 20 days after emasculation, resp. pollination. In emasculated
flowers numerous embryos develop withoul endosperm formation.
polvembryony and autonomous parthenogenesis being present. Em-
bryvos reach a greater size than in P. collina C—G, before they begin
to degenerate, and are approximately equal-sized to the embryos in
P. collina C—B. Two polar nuclei or one secondary embryosac nucleus
are present. Sooner or later, without any mitosis occurring, they begin

degenerating.  In the case of pollination, however, endosperm is formed
and its nuclei abundant, similar in appearance to those afler open-
pollination. No chromosome counts have been possible to make.

These two biotypes propagate by seeds, conlaining parthenogenetic
embryos and pseudogamous endosperm, arisen after fertilization or
stimulation.
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Embryo development in P. argentea type A —H.

This hexaploid apomict (2n==42) was not included in MUNTZING'S
previous experiments. IEmbedded material of buds, flowers, yvoung
and old fruits was placed at our disposal.

In open-pollinated flowers embryo and endosperm formaltion start
almost simultancously as in P. collina C—G. In some ovules, probably
unpollinated. degenerating eggeells and polar nuelei (or secondary eni-
bryosac nuclei} were found. Infrequently degenerating embryos with-
out endosperin could be observed. Ripe seeds arise exclusively if
embryo and endosperm are present. The occurrence of three fusing
nuclei in the central region of the embryvosac was established.

A few good endosperm divisions were found. The best plate con-
‘ [ 42?
tained =101 chromosomes |=42-4421

), two others from different

A /
ovules similar numbers (98 and 102). In all cases the number is

certainly higher than 84. Fertilization and fusion of three nuclei is
necessary.

A short description of the figures (1-—24) will be given here. The
eight microphotographs are explained in connection with the plales.
Figs. 1-—8 concern P. collina C—B (male-sterile], no pollination having
occurred. Tiigs. 1—4 are from auxin-treated flowers, 2, 4, 4, 4 days
aller the application. The polar nuclei in IYigs. 1 and 2 have not fused,
in Fig. 2 they begin to degenerate, well-developed embryo occurring.

In Fig. 3 two embryos are seen, the central nucleus having degenerated.
In Fig. 4 the enormous nucellus growth is obvious, two embryos
occurring, one of which is very large. The centrai nuclei begin to
degenerate. Figs. 5—8 are from conlrol material, fixed 2. 10, 10, 10
days afler isolation. In Fig. 5 an embryo has developed, the central
nucleus still Iying separate. In Fig. 6 embryvo as well as central nucleus
show signs of degeneration. The contents of the nucellus have almost
entirely disappeared in Figs. 7 and 8. Nole especially the appearance
of nucellus in Iig. 8. In no case has endosperm been formed.

Figs. 9—12 are from P. collina C—-G (material fixed after open-
pollination).  Two groups of ovules appear (p. 117), one with embryo
and endosperm, one without endosperm but without or with embryo.
In the second case probably no fertilization has occurred. Figs. 9
and 10 illustrate embryosacs from ovules of type 2, showing one small
embryo-+one central nucleus, and one undivided eggcell+two polar
nuclei respectively. In Figs. 11 and 12 embryo and endosperm are seen.
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Figs. 1--8. P. collina C — B. 1-—4. Hetero-auxin treatment. Note the enlarged
nucellus in Fig. 4. — 5—8. Controls. No pollination, no hormonal treatment. For

further explanation, see the text. — > 235.



PARTHENOGENESIS AND PSEUDOGAMY IN POTENTILILA 121

Figs. 13—15 are from P. collina C—C( (greenhouse material).
Embryo formation occurs in emasculated tflowers (Figs. 13, 14: 20 days
after emasculation).  After pollination (Fig. 15: 20 days) endosperm
develops as well.

Figs. 16—20 are laken from fixed malerial of P. argentea A-—H

{open-pollination). As in P. collina C-—G two groups of ovules occur,
unfertilized and fertilized. Three nuclei in the central region can be
secen (Fig. 17), leading to a di- to (risomalic endosperm. Embryo
formation has taken place. Fig. 20 depicts a later stage with endo-
sperm.  Ifigs. 16, 18 and 19 are from unfertilized ovules, two polar
nuclei occurring (Fig. 18), central nucleus degenerating (I'ig. 16). In
hoth cases the eggcells have not divided, this being the case however
in Fig. 19.

Chromosome plates ave illustraled in Figs. 21—24. A prophase
of embryo mitosis with the somalic number (2n=35) is shown in
Fig. 21 (P. collina C—G). The late prophase in Fig. 22 shows approxi-
mately 87 chromosomes and lhe melaphase in Fig. 23 £93 units.
Both originate from endosperm divisions in P. collina C—G. A similar
metaphase from P. argentea A—I1 is seen in I'ig. 24, the chromosome
number being T 101.

Discussiomn.

Immediate results. — By this preliminary study evidence
has accumulated that pseudogamy in Potentilla consists of two pro-
cesses, 1) the development of the eggeell by parthenogenesis and 2) the
formation of endosperm by stimulation or fertilization. These two
processes are partly independent of each other, partly mutually inter-
acting. In the most extreme cases parthenogenesis is undoubtedly
autonomous, leading to a pluricellular embryo-stage without endo-
sperm formation (no pollination). Developing endosperm without
embryo is very rare [pollination). Iiven in the case of autonomous
parthenogenesis endosperm must be stimulated or fertilized.

Applied hetero-auxin paste or solution has no effect whatsoever
on endosperm formation, although fruils are formed and nucellus
becomes enlarged. Ifulure studies will show whether auxin treatment
may induce parthenogenesis in apoumicts, displaying a simultaneous
onset of embryvo and endosperm formation. Since the endosperm
divisions found conlain more than twice the somatic chromosome
number and the occurrence of three fusing nuclei in the middle region
of the embryvosac is established, the conclusion does not seem out of
the way that in order to produce endosperm the polar nuclei must
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25 25 27

Figs. 25—27. Microphotdgraphs from P. collina C — 15 — 25. Old embryo + de-

generating central nucleus. No pollination. — 26. Two embryos + one degenerating

central nucleus. — 27. One embryo. A somatic nucellus cell enlarging to produce
an aposporous gametophyte.

unite, not only among themselves, but with a third nucleus of foreign
origin. Pseudogamy is the single apomictic method in Potentilla.
Therefore The third nucleus is of male origin (in Alchemilla some
findings warrant the idea that two polar nuclei may fuse with one
antipode or synergic! nucleus!). If these results become confirmed for
a great material, pseudogamy would imply one process of apo-
Mixis alld one of fertilizatioll simultaneously.

Elldosperm alld elllbryo forlllation in relatioll
Io incompatibilit y. — In two papers Miintzing gave lhe out-
lines of a new explanation regarding the failure of seed-setting in
crosses between diploids and polyploids (Miintzing 1930, 1933). Ac-
cording to him, the ratio of chromosomes in embryo :endosperm :soma
is a fundamental principle for the survival or development of seeds
among higher 73 ‘s. This ratio is generally 2:3 :2=1:1.50 :1,
owing to double fertilization.

In this respect diplosporous and aposporous organisms behave

Figs. 9—12. P. collina C — G. Open pollination. — Figs. 13— 15. P. collina & C.

In fig. 13 and 14 embryo formation without pollination. In fig. 15 endosperm 20

days after pollination. — Figs. 16—20. P. argentea A — H. Open pollination. Note

the fusion of three nuclei in Fig. 17 (— the microphotograph in Fig. 29). — Figs.

21—24. Chromosome numbers from embryo (P. collina C — G 21, 2n = 35), endo-

sperm (P. collina C — G, 22—23, P. argentea A — H, 24). — Figs. 9—20 X 235,
Figs. 21—24 X 2400.
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Figs. 28—30. 28. P. collina C — B. Three embryos + two degenerating central

nuclei. — 29. P. argentea A H. Three-nucleus fusion in the polar nucleus region.

Cf. Fig. 17. — Fig. 30. P. collina C — G. Young degenerating embryo. No fertiliza-
tion has probably occurred.

quite differently from the normal. In Antennaria clioica, being sexual
and diploid, the ratio is 32 :48 :32=1 :1.50 : 1, but in 4. alpina it is
84 :84 :84=1:1:1, due to the inhibited fusion of polar nuclei. In
Eupatoriam cannabinum il is likewise 1 : 1.50 : 1, hut in E. glandulosum
either 51 :102 :51=1:2.00 :1 or 51 :51 :51=1:1:1, since polar
nuclei may fuse or fail to fuse before endosperm development. In the
pseudogamous Potentilla collina C—G the ratio is 35:£93: 35=
=1:2.66 : 1. in the sexual P. rupestris, 1:150 :1. 1In Hypericum
perforatum (selfpollinated) the proportion is most commonly 32 :80 :
32=1:2.50 : 1, exceptionally (the eggcell being fertilized) 48 :80 :32=
= 1.50 :2.50 : 1. After pollination with It. acutum (2n=16) the ratio
is 40 : 72 :32=1.25 :2.25 : 1 or less frequently 32 :72 :32=1 :2.25 :1,
i. e. self-pollination and cross-pollination give exactly opposite results
regarding the chromosome ratios.

The figures mentioned should be sufficient to show that most
probably the mutual relation of embryo, endosperm and somatic tissue
is of no great influence in apomicts. These differing from sexuals
in many respects, however, we dare not draw general conclusions
from their behaviour.

Tlie apomixis of Ale hemill a. — A full account of the
early stages was given hy Gustafsson 1935 and 1939 b. An inter-
pretation with regard to the embryo development will be furnished



PARTHENOGENESIS AND PSEUDOGAMY IN POTENTILLA 125

31 32

Figs. 31—32. P. collina C — C. — 31. Embryo degenerating. Emasculated flower.
32. Normal embryo and endosperm formation after artificial pollination. —
Microphotographs.

here in accordance with the data published by Murbeck 1901 a and b.
1902, as well as by BOOS 1924,

4. arvensis belongs to the subgenus Aphanes. Its approximate
chromosome number was reported as 48 (6X8, 8 being the basic num-
ber). The latter of the writers examined in 1935 some specimens from
Lund Botanical Garden and found the number 49—50. Since the basic
number is probably 7 (unpublished results from /1. tui/gwis-apomicts),
this biotype ought to be heptaploid. Apospory of the AlchemillaAdype
is present. Pollen-tubes grow down to the micropyle through the style
and the integument (chalazogamy, Murbeck 1901 b). Murbeck (1901 a)
found that the endosperm nucleus and the eggcell begin mitosis almost
simultaneously, the first endosperm division beginning somewhat
earlier than the first egg-mitosis. In several slides bodies were noticed
close to the eggcell and to the polar nuclei and regarded as sperm
nuclei. The eggcell fertilization could not be observed. The bodies
close to the eggcell consist according to B6ds 1924 of discoloured par-
ticles. Pollen-tubes always occurring and apospory being present,
apomictic propagation is probably pseudogamous. Pollen is regular
and completely fertile.

Biotypes belonging to Alcliemilla subgenus Eualchemilla have very
high chromosome numbers (they are not oktoploid but 13 15— 17-
ploid, 2n=+91—+105—+119, the basic number presumably being 7,
Gustafsson). Some apomicts lack pollen entirely, so for instance

9 Botaniska Notiser 1960.
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A dlpina, sericata, pubescens, vestita.  Others, as A, acalanguala, sub-
crenata, alpestris, produce fairly poor pollen.  One tvpe only (4. ar-
vensis excluded) has regular pollen formation, i. ¢. .\ speciosa. A
marked connection belween pollen degeneration and time of embrvo
formation exisls (cf. P. collina type C—B).

The ripe embryosac contains eggeell and two svnergids, two polar
nuclei and three antipodes. LEmbrvo formation and endosperm deve-
lopment are independent processes. The first mitosis of the egg in
A. alpina {completely male-sterile) begins already at a stage when
anthers and perigon have not yet opened. In one case 20 flower-buds
were fixed approximately 8 hours previous to their opening. Three
of these contained the first egg-mitosis, eight showed a two-celled
embryvo. In all cases the eggeell was covered with a cellulose-mem-
brane. IEleven out of 20 buds centained an endosperm with 2--8
nuclei. The fusion of polar nuclei is most likely omitted. contrasting
to the general behaviour. 1. e. of all apomicts examined, A. alpina
has left the sexunal or even the pseudogamous state most conspicuously
behind. The correlation between extreme partheno-
genesis and complete male-sterility argues strongly
for a hormonal interbalance of male and female
organs, This idea is supported from the fact that diplosporous
organisms display profound differences between male und female
meiosis (GUSTAFSSON 1938).

Endosperm formation begins usually later in the male-fertile
apomicts than in A. alpina and after the first egg-mitosis. In extreme
cases the embryo might have reached a 10—50—100 cellular stage
(A. speciosa, pastoralis, acutangula, alpestris) without any endosperm
occurring. The embryvological piclure is similar 1o that in P. collina
C—B. Endosperm formation is preceded by the lusion of polar nuclei.
On the other hand, endosperm formation starts sometimes very early
in relation to the egg-division, so for instance in .i. speciosa, where
the endosperm of two embryosacs had formed 8 respectively 32 nuclei,
the eggcell still being undivided.

In several slides (no less than 26 cases) the occurrence of three
for even four) nuclei in the polar nucleus region was observed.
According to MURBECK they consist of two polar nuclei plus one exira
nucleus, either of antipode or synergid origin.  Whether this is always
the case or pseudogamy of the Potentillu-type can also he present,
we dare not decide. The resemblance of these pictures to those occur-
ring in Potentilla made us discuss the possibility that the three fusing
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nuclei in P. collinte and argenter had similar origin.  Especially the
size of the third nucleus favoured this opinion. Since in the unpollinated
flowers three fusing nuclei were never seen, we regard the objection
as hardly probable. MURBECK found the three nuclei frequently lving
close to each olher and subsequently fusing lo one central nucleus.
According to him, most likely they also formed endosperm. I'n such
acase aninternal sexual condition remains, causing
the origin of an endosperm with at least three times the somatic chro-
mosome number. The common occurrence of more than two fusing
nuclei is very noliceable.

The genesis of Alchemillc or its European representalives gets now
an interesting explanation: First we have A. arvensis (the lype examined
by MURBECK and B0OOS), still pseudogamous, with regular pollen and
pollen-tube growth, the chromosome number Dbeing = 49, then the
greal number of Alchemilla vulgaris-biotvpes, partially pollen-sterile
and autonomously parthenogenelic, with fusion of the two polar nuclei
prevailing, endosperm frequently formed from three nuclei, chromo-

!

some numbers very high, many biotyvpes having £ 100 chromosomes,
and finally A. alpina, complelely male-sterile, with the fusion of the
polar nuclei probably omitted, embryo formation beginning extremely
early, chromosome number being very high. one hiolype examined
having = 120 chromosomes.

Apospory, nucellar embryvony and diplospory in
relation to sexuality. — The findings of autonomous partheno-
genesis in Pofentilla together with the endosperm ferlilizalion in Hype-
ricum and Potentilla seem to us to furnish the necessary dala for an
understanding of the different processes leading to the origin of agamo-
spermy.

In the case of apospory the following series of transitions
from sexuality with double fertilization towards autonomous partheno-
genesis exists:

A. No apomictic propagation bul aposporous gamelophytes are formed: Leontodon
hispidus (BERGMAN 1935) and others.
B. Induced apomixis == pseudogamy.
I.  The eggeell has greal sexual tendency ifertilization still possible in spite
of the unreduced number} but may also develop parthenogenetically.
The central nucleus must be fertilized. In the case of parthenogenetic
development the eggeell is stimulated from the developing endosperm
or from the pollen-tube: Hypericum perforatum (NOACK 1939).
1I. The eggcell can be fertilized or develop parthenogenetically. Fertiliza-
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lion or no fertilization of the central nucleus?  Stimulalion or no sli-
mulation of the eggeell?  Poa pratensis (AKERBERG 1939,

HI. The central nuelens must be fertilized.  The embryo formation * stimu-
lated from endosperm or pollen-tube.  Potentilla collina C—G. Probably
other Potentilla-apomicls.

IV, Tertilization of the central nucleus.  Autonomous  parthenogenesis:
P. collina C—B and others.

V. Pollination necessary.  Hormonal stimulation of eggeell and central
nucleus without fertilization?  Embryo and endosperm formed simul-
tancously: Alchemilla arvensis (MURBECK 1901, BOOS 1924).

C. Autonomous apomixis.

VI. Eggeell and central nucleus parthenogenetic.  Polar nuclei still tuse.
Internal three-nucleus fusions common: Many Alchemilla vulgaris-apo-
micts (MURBECK 1901},

VII. Iggcell and central nucleus divide autonomously.  No  three-nucleus
fusions: Hieracium pilosella-type of apospory [ROSENBERG 1908).

VI — VI but polar nuclei do not fuse and embryo formation is extremely
carly: Alchemilla alping (MURBECK 1901).

This scheme, as well as the following ones, does not eclaim to he
complete or even correct in all details. Especially the embryology
ol pseudogamy in Poa pratensis and Alchemilla arvensis needs a care-
ful study. The gradual increase in autonomous and obligate apomixis
is however obvious.

In the case of diplospory the transitions between sexuality
and autonomous apomixis are rare, Pou alpina not known for certain
as pseudogamous. The following series exists:

A, == A in the case of apospory. Tor instance Artemisia nitida and Ochna serralata

(CHIARUGL 1926, CHIARUGL and FRANCINT 1930).

3. Induced apomixis == pseudoganiy.

I. Pollination probable. Fertilizalion of the unreduced eggeell can occur.
Stimulation of the eggcell?  IFertilization or stimulation of the central
nucleus?  Poa alping (MUNTZING  1940).

1. Tertilization of the central nucleus necessary.  Stimulation of the eggeell?
Zephyranthes texvana [(PACE 1913).

. Aulonomous apomixis.

111 Mosl of the diplosporous species belong here.  Polar nuclei may fuse or
not.  Meciosis with subsequent chromosome reduction may occur.  The
nature of the first meiotic division or ils compensation scrves as division
principle (GUSTAFSSON, 1935, 1938, 1939).

In the case of nucellar ecmbryony the same transitions
exist as with regard to apospory. Pseudogamy does not imply a fertiliza-
tion act in the same sense however. Very striking is the necessity
in several genera of a normal egg fertilization, previous to the forma-
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tion or initiation of nucellar embryos.  Iere the pollen-tubes do not
conlain the stimulative substances necessary but these are at first
tformed in the fertilized egg (or owing to the fertilization in the embryo-
sac or nucellus). Other genera behave differently, the single stimula-
tion by the pollen-tube being fruit and seed development without the
initiation of embryo formation, this existing already in the unpollinated
flowers. The substances working here are probably similar in effect
and conslitution to those causing natural and experimental partheno-
carpy (growth hormones, auxins+hetero-auxins). In most cases of
nuceliar pseadogamy the embryos arise close fo the eggcell, an intense
growth force acting on integument or nucellar cells.
A, == A in the case of apospory and diplospory. ‘The nucellar embryvony only a
tendency: Potentilla geoides (POPOFF 1935).
B. Induced nucellar embryony - pseudogamy.
I. The formation of nucellar embryos dependent on the fertilization of the
eggeell and the division of the fertilized egg: Citrus aurantium (STRAS-
BURGER 1878].

II.  Nucellar embryony dependent on fertilization or pollen-tube stimulation.
Almost similar to 1: Funkia ovata, Opuntia vulgaris, Euphorbia dulcis
{STRASBURGER 1878, GANONG 1898, HEGELMAIER 1903, CARANO 1925, 1926).

111, Autonomous nucellar embryvony but stimulation to seed and fruit forma-
tion by the pollen-tube: Nothoscordum fragrans (STRASBURGER 1878},

C.  Autonomous nucellar embryony.

IV. Pollen-tubes not necessary but increasing the tendency ol apomictic embryo
formation (?). Ripe embryosacs are not produced: Nigritella nigra (Avzi-
LIUS 1928, 1932).

V. No pollen-tubes or fertilization necessary but nucellar embryony stimu-
Iated by the degeneration of aposporous embryosaes (?): Ochna serrulata
(CHIARUGI and FRANCINT 1930).

V1. No polien-tubes or ferlilization necessary.  Autonomous embryo, seed and
fruit formation: Caelobogyne ilicifolia, Xanthophyllum Bungei. Sarcococca
pruniformis (STRASBURGER 1878, LONGO 1908, WIGER 1930).

The occurrence of many transitions in apospory and nucellar
embryvony does not necessarily imply that the mosl extreme cases ol
apomixis have arisen via the less extreme cases. In many genera the
apomiclic propagation method in question may have arisen all at once,
its nature being dependent on the genolypical bhasis of the species or
genus,  In other genera, as for instance Alchemilla, most probably the
different transitions reflect the phylogenetic alterations of the species
groups.

Finally it ought to be pointed out that investigalions on the physio-
logy or chemistry of eggeell development must also take the different
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capacily in pseudogamous organisms of mitosis in eggeells und central
nuclei into account. TFuture work will presumably reveal great hor-
mone differences within the embryosac.

Summary.

The writers have examined the embryological basis of pscudogamy in some
biotypes of Potentille. In P. collinn € B parthenogenesis is aulonomous, i. c.
embryos are formed without the stimulation of pollen or pollen-tubes. Endosperm
cannot develop, however, without pollination. In P. collinae C—G and P. argen-
te. A—H the endosperm contains more than Iwice the somatic number (approxi-

2n) .
malely 2n — 2n + o |- A fertilization of the cenlral nucleus is necessary to initiate
endosperm division. Actually the fusion of three nuclei in the polar nucleus region
was observed. The application of helero-auxins in different concentrations failed
to produce seeds. If these data can be generalized, pseudogamy ol Potentilla con-

sisls of one process of apomixis and one process ol fertilization.

The lixed material of P, collina C—G and P. argentea A—H, as well as the
living plant material, was placed at our disposal by Professor Dr. A, MUNTZING,
Lund, Sweden.  We are indebted to him for valuable help and criticism.  The folli-
culin, testosleron and aneurin, used in these experiments, were kindly supplied
by the Rocketeller Foundation, Paris.
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On the morphology of Agropyron junceum (L.) PB.,
A. repens (L.) PB. and their spontaneous hybrids.

By G. OSTERGREN.
Institute of Genetics, Lund, Sweden.

The purpose of this paper is to give some notes on the morphology
of the material eytologically studied by me in another paper (OSTER-
GREN 1940). The chromosome numbers of the two species are: Agro-
pyron junceum (L.} P. B. 2n=28, and A. repens (L.) P. B. 2n=42.
Seven of their hybrids were found to have 2n=35, as expected from
the chromosome numbers of the parents. One hybrid was found to
have 2n=49. This hybrid is supposed to contain two gametic chro-
mosome sets from A. junceum and one from A. repens (14-+14-+421).
Origin discussed in the cytological paper. The hybrid with 35 chro-
mosomes is pentaploid, the one with 49 chromosomes heptaploid.

Identification of the material.

The material was identified with the aid of the descriptions given
by HOLMBERG 1926, That the plants considered by me to be hybrids,
really are so is evident from their extremely high sterility (OSTERGREN
I. c.). the fact that they contain odd numbers of chromosome sets,
their meiotic irregularities (OS$TERGREN L. c.), and their morphology’s
being in most characters intermediate hetween the supposed parents.
There are two types of Agropyron hybrids in Sweden which are rather
similar to cach other, A. junceum (L.) P. B.X AL repens (L) P. B. and
A junceuam (L) P. BOX AL litorale (Host) Dus. A, junceum Xlitorale,
too, has the chromosome number 2n=35 (SIMONET 1935). In order
to determine if the hybrids siudied here could beiong to 4. junceum <
litorale, they were compared also with the more extensive description
of this hybrid given by VESTERGREN 1925. If the characters given
there are reliable, it is rather certain that the individuals studied here
cannot belong to A. junceumXlitorale. The leaves of A. junceumX
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Figs. 1—4. Spikes. — Fig. 1, Agropyron junceum; Fig. 2, A. junceum X repens
(2n = 49); Fig. 3, A. junceum X repens (2n = 35); Fig. 4, 4. repens.
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litorale have larger nerves than ‘ A
those of A. junceumXrepens. Ac- /\\ 'f’ //{\\ /
cording to VESTERGREN (L. c. p. | \ r / { \

270—271) there are about 15 in ' ) ) )
. e . IFig. 5. Top of lemma. --- From left to right,
a leaf of 5 mm, whilst there are

/

!

\

Agropyron junceum, A. junceum X repens
25 in a 5 af of A. jun- . p o=
25 in a5 mm leaf of A. jun (2n = 491, A junceum X repens (2n = 35),

ceumXrepens. This last number and 4. repens.

ist best in agreement with my

material.  VESTERGREN also describes the types of hairs present on
the leaves of these hybrids, and I have the impression that the de-
scription of the conditions in A. junceumXrepens agrees with my ma-
terial. 1 have thus observed in my material (the heptaploid hybrid
too) those long hairs which often occur on the nerves of A. repens and
junceumXrepens. It seems to me that they are more common on the
tower leaves of a straw than on the upper ones. My hybrids do not
have such bristles on the free border of the vagina as are often present
in A. junceumXlitorade (VESTERGREN L. c. p. 271). The essential cha-
racter of A. junceumXlitorale, however, is the form of the upper end
of the lemma (VESTERGREN L. ¢. pp. 271—272}. [t is blunt but emargi-
nate on either side of the central nerve which protrudes very slightly
or not at all bevond the lateral lobes. There is no tendency in this
way in my hybrids (fig. 5).

AL junceumXlitorale is, as far as 1 can see, the only hybrid with
which a confusion might be considered probable. It is true that
foreign Agropyron species may occur occasionallv in Sweden, these
might form hybrids, and such hybrids might occur in my material.
Thus HOLMBERG (l. ¢. pp. 275--276) mentions A. infermedium (HOST)
. B. and A. elongatum (Host) . B. 1 have, however, seen no charac-
lers in my hybrids that require another origin than that suggested.

My hybrids are, then, hybrids between sections Juncea and Repen-
tier i the system of PRrRAT 1932 (pp. 230---246). The hybrid A. jun-
ceum X lilorale studied by SIMONET (1935) is a hyvbrid between sections
Juncea and Intermedia, as it is stated by PRAT that A, litorale belongs
to section Intermedic (1. c. p. 217 and 230--246). According to SIMONET
1934 the hybrid studied by him then, A. juncewm (L.) P. B. XA, litto-
reum (ScH.) Rovuy, is also a hybrid between Juncea and Intermedia
(l. e. p. 805). HOLMBERG and VESTERGREN sav that there are both
bearded and beardless individuals belonging to A. litorale (HosT) DuMm.
SIMONET (1934) considers A. litorale (HosT) DuM. a beardless species
and A. littoreum (ScH.) Rouy a bearded one. Perhaps then the plants
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considered by SIMONET as A. littoreum are identical with the bearded
individuals of A. litorale in the sense of HOLMBERG and VESTERGREN.
According to HOLMBERG Triticum littoreum SCH. is synonymous wilh
Triticum acutum D. C., but according to SIMONET il is one of the parents
ol 4. acutum (D. C.) Rorum el S. The two authors are unanimous
in considering A. ccutum a hybrid. but have different opinions as to
its parents. I do not think it necessary, however, to discuss these
questions in more detail in this paper. 1t seems rather probable to me
that neither SIMONET's hvbrid 4. junceum Xlitorale nor his junceumx
littoreum are synonymous with my hybrids between A. junceum and
repens. It seems to me that A. junceum>Xrepens has not been studied
cytologically before.

Morphology.

In their general appearance my pentaploid hybrids seem more
similar to A. repens than to A. junceum. The heptaploid hybrid is
more similar to 4. junceum than are the pentaploid hybrids.

A. repens seems in general to be taller than .1. junceum. The
hybrids are rather variable in heighi. Some peniaploid individuals
are more procumbent in their mode of growth than the most pro-
cumbent individuals of the parents ever seen by me. A repens, how-
ever, is a very variable species, and there may perhaps be individuals
of this species with a similar mode of growth, although [ have nol
seen them. It is not impossible, however. that such a hybrid mighlt
be able to transgress its parents in some characters.  Thus, JORNSON
{1938} has obscrved »lransgressive expression» of some characters in
F-hybrids between Triticum and Agropyron (1. ¢. pp. 432—435). The
heptaploid hybrid is taller than the pentaploid ones, and taller also
than some individuals of A. repens. In this respect, then, the hepla-
ploid hybrid does nol resemble A. junceum more than the others do,
but rather the contrary. No measurements of plant height were made.

In the figures of the cross seclions of the leaves (fig. 6—11) it
can be seen that the leaves of .. juncewm are thicker than those of
A. repens, and thal those of the hybrids are intermediate, the hepta-
ploid type being most similar to A. junceum. The differences arc due
chiefly to the different heights of the nerves. I have the impression
that such differences hetween the types studied are the rule, although
no measurements were undertaken. (These differences can be seen
even on the living plants, growing in the field; no sections are necessary
for that purpose.)
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Figs. 6—11. Cross sections of leaves. — Figs. 67, Agropyron repens; Iligs. 8—9,
S S gropy £
Ao junceum X repens (2r = 35); Fig. 10, A. Junceum X repens (2n == 49):
Ilig. 11, A. junceum. — X 88.

These figures also show that the underside of the leaves of A. jun-
ceum has a subepidermal layer of mechanical tissue. In A. repens
there is mechanical tissue under he epidermis only at the nerves. The
pentaploid hybrids agree in this respect with A. repens.  The hepta-
ploid hybrid, however. has « slight tendency to the formation of mecha-
nical tissue also belween the nerves, small islands of mechanical cells
occasionally being found there. As this subepidermal layer of mecha-
nical tissue is characteristic of {. junceum (DUVAL-JOUVE 1869, PrAT
1932, and others), this tendency in the heptaploid hybrid is in my
opinion strong evidence of its close relation fo this species. (It seems
probable, however, thal the amount of mechanical tissue may vary.,
e. g. under the influence of environmenlal factors, and that the dif-
ference between the pentaploid and the heptaploid hybrids in this
respect cannot be considered certain from a small number of observa-
lions.) Leal anatomy was studied in Triticum-—Agropyron hybrids by
JOHNSON 1938 (pp. 428-—430). The value of the cross section of the
leaf in recognizing grass hybrids was pointed out by KnorLr 1929.
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Table HI. Length of spikelets.

Material ! mm M-+ m n

30191210 523,04 40,22 50

Lo 110,00 4- 0,18 57

9l 70 1 13,88 4 0.26 33
o A, juncenm Y repens 2n =— 49 P20 11519 113002 21,56 - 0,29 155
A, junceum X repens 2n = 35 191213 07 1 1741403137

The leaves of A. junceum lack auricles, and those of 4. repens
have them (at least in my material). My hybrids have auricles.

Measurements of the spike length of my material show that the
hvbrids have longer spikes than either parent species (table I). Accord-
ing to HOLMBERG (l. c. p. 278) this is usually the case. The related
hybrid studied by SIMONET 1934 has according to him spikes of a
length intermediate between its parents (1. ¢. p. 804). The longer spikes
of my hybrids might perhaps be due to hybrid vigour, but may be
explained also in other ways. It may be due to the fact that all cha-
racters in a hybrid are not exactly intermediate hetween the parents;
the hybrid may in one character be more similar to one of the parents,
and in another more similar to the other. The axis of the spike has
in . junceum a small number of long internodes, and in A. repens
a great number of short internodes. If we assume that the hybrids
resemble A, junceum more in the length of the internodes, and A. re-
pens more in their number, the relation found can be understood.

The number of spikelets per spike is greatest in .. repens, and
smallest in A, junceum. The two types of hybrids are intermediate,
the penlaploid type being more similar to A, repens, and the heptaploid
one more similar to A, junceum (lable 1), The length of the spikelets
is also intermediate, and in this case, too, the heptaploid hybrid is
more similar to 4. junceum (table 111).

The measurements given in these tables (I, 11, and HI) have in the
case of A. junceum been made on many individuals, which do not
show any pronounced morphological differences. In the case of the
heptaploid hybrid they were made on a clone. The measurements on
the pentaploid hybrid were made on 4 individuals which show some
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differences. In . repens one or two (if two, both are given in the
tables) individuals were measured. In my opinion the individuals
measured are typical (lhe heplaploid hvbrid cannot be judged in this
respect as only one clone is known), and I feel inclined to consider
the measurements as illustrating characteristic differences.

The glumes and the lemmas are much broader in . junceum than
in A. repens, and the hybrids are inlermediate, the heptaploid one
being in this respecl much more similar to A. junceum (figs. 1--4;.
This relation is quite evident, although no measurements were made.

The hybrids in my material are beardless, although A. repens is
often more or less bearded. 1l seems probable that beards are £ reces-
sive (in the hybrid of SIMONET 1934 they were recessive).

The axis of the spike is much more fragile in 4. juncewm than in
A. repens. 1 have the impression that the hybrids are intermediate,
and that the fragility is more pronounced in the heptaploid one.

When the spikes are fully developed (during flowering and after)
they are hanging in A. junceum but upright in 4. repens. The hvbrids
have a slight tendency to hang and are thus intermediate. The hepta-
ploid hybrid seems to have a stronger tendency than the others.

According to VESTERGREN the anthers do not come out of the
flowers during tflowering in such hybrids. RAUNKIAER, however, has
seen them come out, and so have 1.

The two species are not so closely related that the correlation
usually found befween chromosome number and morphology holds in
a comparison between them. Thus the telraploid species, A. junceumn,
has a thicker stem, thicker leaves, and bigger floral parts (spikelets)
than the hexaploid repens. A. repens, however, is taller than jun-
ceum. Pollen and stomata were measured, and in most of the cases
studied cell size was found to be larger in the lelraploid species. (For
details on the correlation between morphology and chromosome num-
ber in closely related tyvpes, see MUNTZING 1936.)

Discussion.

The assumption that the heptaploid hybrid conlains two gamelic
chromosome sets of A. junceum and only one of repens is in agree-
ment with the fact that this hybrid is in many respects more similar to
A. junceum than are the others. Il is evident that the morphology of
an individual must be affected not only by the kind of genectic tactors
present in it, but aiso by the number of times the different factors are
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repeated. This is shown also by the well-known existence of morpho-
logical differences between the aneuploid types of a species and the
corresponding normal type.

If the heptaploid hvbrid in a certain character is more similar to
junceum than are the pentaploid hybrids, it is probable that the dit-
ference beltween the two species in this character is caused by differen-
ces in chromatin quality. If it had been caused by the difference in
chromosome number, we might have expected the heptaploid hybrid
to be more similar to repens in this character. As the heptaploid hybrid
in plant height is more similar to repens, it might be suggested that in
this character the difference between the two species is caused chiefly
by their chromosome numbers. (It is evident, however, that a single
heptaploid clone can give no idea of the varialion which may exist
within hybrids of that kind, and that no certain conclusions can be
made from so small a material.)

The discovery that the hybrid between A. junceum and A. repens
consisls of two caryologically different types conlributes to the explana-
tion of the variation for which this hybrid is well-known. It is known
that some of the hybrids are more similar to one of the parents, and
some of them more similar to the other. HOLMBERG 1926 (p. 278)
thus mentions the forms subjunceum and laxum. TFocke 1881
suggests that such types may have arisen through back-crosses to the
parents (1. ¢. p. 411). As is suggested in myv cyvtological paper, the
heptaploid hybrid may have arisen in this way, but also in another
way. If the egg-cells functioning in a back-cross were not unreduced,
we might expect an occurrence of aneuploids. No cerlain aneuploids
were found, however, in my rather small material. Evidence in favour
of the occurrence of back-crosses is the fact that RAUNKIAER 1927
(p- 346) thinks he has found a triple hybrid A. juncenm Xlitorale X
repens.  Another cause of the variation in junceumXrepens is Lhe
variation of its parents, especially of A. repens, as junceum is a rather
uniform species.  (This cause of the variation is pointed out also by
VESTERGREN 1. c. p. 284, RAUNKIAER, loo, has found A. junceum
to be a uniform species L. ¢. p. 338.) As the variation is caused by more
than one thing, we probably cannot simply identify my heptaploid hybrid
with the form subjunceum, especially as this form is said to be a Tow
tvpe, whilst my heptaploid is taller than the common hyvbrids.
Another cause why the hybrid between junceum and repens has heen
considered so variable is probably wrong determinations. In herba-
rium material VESTERGREN thus found among A. junceum Xrepens the

10 Botaniska Notiser 1940.
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hybrids A. junceumXlitorale, and A. litorale Xrepens, and the species
A. elongatum, A. intermedium, and A. litorale.

IDARLINGTON 1937 (p. 234) has placed 1. acutum among the spe-
cies of known origin, considering it to be synonvmous with A. jun-
ceumXlittoreum, as suggested by SIMONET 1934. In the opinion of
some other authors, e. g. HOLMBERG 1926, Triticum acutum is svno-
nymous with A. junceumXrepens. In my opinion it is quite im-
possible to consider A. «cutum a species. It has, il is true, a pro-
nounced vegetalive propagation, bul that cannot make a species of it.
It has scarcely more right to such a position than any sterile F,-hybrid.
The tact that A. acutum some time, long ago, happened to be deseribed
as a species has no influence on that matter.

Summary.

The author bas found A junceum X repens to cousist of two tvpes with dif-
ferent chromosome numbers. One is considered to conlain one gamelic chromo-
some sel from each parent, the other, two gamelic sets from junceum and one
from repens. The identity of the material is discussed, and it is considered rather
certain that the hybrids really are juncewm X repens. The morphology of the two
hybrid types is described, and in most characters found to be in agreement with
the assumptions made as to their constitution, ithe one supposed to contain more
of junceum being more similar to that species. The discovery of two caryological
types in A. junceum X repens coniribules to some extent to the explanation of the
varialion of this hybrid.
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Artemisia borealis Pall. var. bottnica (Kindb.)
Lindb. fil.

Dess systematiska stdllning och forekomst i Fennoskandia.

Av STELLAN IERLANDSSON.

{ Upsala botaniska bytesforenings katalog varen 1873 upptages en
tor vetenskapen ny Artemisia-art, A. bottnica LUNDSTROM, mscr. Ori-
ginallokalen var belidgen vid Pite dlvs utlopp i Bottniska viken, och
upplickaren var framlidne prof. A. N. LUNDSTROM.

Som art blev 4. bottnica icke langvarig. Redan samma ar kallar
KINDBRERG (1873, p. 48] den for A. campestris #bottnica. 'Till skillnad
fran huvudarten skulle denna varietet hava »holkar dubbelt storre,
jimte bladen silkesludna» (KINDBERG 1. c.). Aven HARTMAN (1879)
[or den som varietet under A. campestris. Som motivering till denna
placering tframhaller HARTMAN, att han endast sett pressade exemplar,
och pa dem kan han icke avgora, om A. bottnica ir att betrakta som
egen art eller blott en form, som fran huvudarten avviker betrdffande
hérighet, korgarnas storlek m. m. Enligt HARTMAN (1879, p. 7) skiljer
sig var. bottnica fran huvudarten genom »blomkorg. dubb. stérre &n
hos hufvudformen, med starkare hariga holkfj. Var. liksom hufvudf.
med mer och mindre hariga stjelkar och blad.»

I vira floror har den, allt sedan KINDBERG och HARTMAN placerade
AL bottnica som varietet under A. campestris, tatt behalla denna plats.
I'ndast hos NEuMAN (1901, p. 21) finnes en antydan till en annan
placeringsmdojlighet. NEUMAN (1. c¢.) skriver, att var. bottnica »bildar
overgang mellan A, campestris och den sibiriska . borealis PaLLAS,
till vilken den dven kan foras.» Tidigare hade dock NEUMAN ({1882,
p. 178) uttalat den formodan, att var. bottnica torde vara identisk med
den i Skane forekommande A. campestris {3 sericea {. adscendens. Han
tilliigger dessutom (NEUMAN, L. ¢.) »den bor liksom f. prostrata hintoras
till § sericea sasom en av dess former».

Senare har dr. H. LINDBERG, Helsinglors, tagit upp fragan om var.
bottnicas systematiska stallning. I ett brev till II. HIELT har han med-

.
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delat, att L. b. var. botinica bor placeras under den mangformig:
A, borealis ParL. Med anledning av detta meddelande har HiELT (1926,
p. 75) fort den Lill A. borealis.

I samband med andra undersdokningar kom jag in pa fragan om

A. b. var. bottnica ralteligen horde hemma. At enbart pa grund
av dess isolerade utbredningsomrade vid nordligaste delen av Bottniska
vikens kust, svil i Sverige som i Finland, féra den till 4. borealis,
liter sig icke gora, dven om dess forekomst sammanfaller med A. bo-
realis’ cirkumpoldra utbredning. D& LINDBERG icke offentliggjort de
undersékningar, pa vilka han grundav sin uppfatining, och pa vars
tillforlitlighet jag icke tvivlar, har jag icke haft nagon annan uivig
in att sjilv loretaga en utredning for att torvissa mig om riktigheten
av placeringen.

Var. bottnica foreter likheter med savil A. borealis som campesiris.
Di den forstndmnda av dessa forst hell nyvligen uppdagats inom Fen-
noskandias floromrade (REGEL, 1928 p. 179) 1ag det ju niira till hands
att féra den till A. campestris. Genomging av herbariematerial av
A. borealis fran Asien, Nordamerika, Gronland och Alperna visade
till fullo mangformigheten hos denna art. Men granskningen adaga-
lade ocksd, atlt en typ, som liknade A. b. var. bottnica, finnes pa Kamt-
chatka. Polymortien visar sig i bladformen, korgarnas storlek, harig-
het m. m. Den kan vara genetiskt betingad. Men standorten spelar
dven en stor roll. l)e‘H‘u har jag betriffande A. b. var. bottnica kunnat
konstatera. Det iir nimligen stor skillnad i utseendet pd exemplar,
som vuxit pa ren sandmark, och sadana, som vuxit bland block och
strandklapper.

Pa grund av stora variationer i habitus har jag vid mina under-
sokningar huvudsakligen hallit mig till holkfjillens och blommornas
uiseende. Forberedande undersokningar visade nimligen, att skillna-
der foretunnos 1 korgarna hos A. borealis och campestris, vilket gjorde .
det mojligt faststilla, till vilken av dessa arter var. bottnica borde hora.
Vid undersdokningarna har jag anviant material av 4. borealis, A. b. var.
nana, A. b. var. bottnica och A. campestris.  Hur resultaten av under-
sOkningarna av holktjillens och blommornas utseende uifallit framgér
av feckningarna i fig. 1 och 2. Utom dessa teckningar har jag vtier-
ligare en del, men pa grund av nuvarande férhallanden har jag icke
kunnat fa dem publicerade, emedan jag mast begriinsa uppsatsens om-
tang. Jag har diarfér endast medtagit de teckningar, vilka varit abso-
lut nédvindiga.

Se vi forst pa teckningarna i fig. 1, kunna vi genast konstatera
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S5.&rlandsson del.

Fig. 1. a == involucres (holk{jilli. b ray-flowers (stralblommori, ¢ = disk-flowers
(diskblommor) of 1. Artemisic borealis: Greenland oce.: Umanak {J. LAGERKRANZ.
1937); 2. A, boredlis: Novayva Zemlva: Krestovii Fjord (B. LyNGE, 1921); 3. 4. Do-
realis var. bottnica; Sweden: Pitsund 1S, ERLANDSSON, 1934); 4. A, b, var. boltnica:
Sweden: Sandskir (S. ERLANDSSON, 1934): 5. A, borealis var. nana; Germany: the
Tyrol, Grossglockner (H. FriEDEL. 1936). TInvolucres 9 X magn., ray-flowers and

disk-flowers 13 X magn.
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S.&rtandsson del.

Ilig. 2. a == involucres. b == rag-flowers, ¢ — disk-flowers of Artemisic campestris.

L. Sweden: Upsala, Krondsen (8. ERLANDSSON, 1937); 2. Sweden: Skivde, Vamb

1S, ERLANDSSON, 1922); 3. Sweden: Malmé, Ribershorg (S, Ervanpssoxn, 1937):

4. Belgium: Liége (O. pE DIEUPONNE). Involucres 9 X magn., rav-flowers and disk-
flowers 13 > magn.

samstimmigheten i utseende hos holkfjill, disk- och stralblommor.
Den enda skillnad, som kan iakttagas, visar sig i storleksvariationen.
Analysen av korgarna visar, att savial A. b. var. bottnica som A. b. var.
nana hor till A, borealis” formkrets. Betriffande harigheten hos disk-
blommmorna, dr den icke konstant. Jag har nidmligen sett exemplar av
Ao borealis fran Gronland och 4. borealis var. nana fran Alperna, som
sakna hiar. Men i regel har diskblommorna har.

Overgi vi sa till fig. 2, kunna vi dven for korgar fran A. campestris
konstatera den inbérdes likformigheten i utseendet hos holkfjall, disk-
och stralblommor fran olika individ och fran skilda lokaler. Ndgon
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sd stor inbordes storleksvariation som hos A. borealis coll. har jag icke
kunnat konstatera hos A. campestris.

Av dessa leckningar framgar det med all énskvird lvdlighet. att
LINDBERGS placering av var. bottnica under A. borealis dr fullt moti-
verad.

I litteraturen patritfa vi en del mer eller mindre schemaltiska teck-
ningar av holkfjall och blommor hos A. borealis coll. Savil BoORrza
(1933, PL 11, fig. 18) som Gams (HEGI, 1929, fig. 377} hava schematiska
leckningar, vilket bl. a. [ramgar dirav, att de pa savil disk- som stral-
blommor f{érekommande tuberklerna saknas. Likaledes saknas hér
pd diskblommorna, men f{ranvaro av dessa kan icke tillmétas nigon
storre belvdelse, efter vad jag tidigare papekat om deras forekomst.
Hos HarrL and CLEMENTS (1923) forekomma utméirkta avbildningar
av bl a. disk- och stralblommor hos A. campestris pacifica (Pl 14,
fig. 8 and 10) och A. campestris spithamnaea (tillhér A. borealis’ form-
krets; PL 15, fig. 8 and 10). Jamforelse mellan dessa figurer och de
1 fig. 1 och 2 visar Overcnsstimmelsen mellan 4. campestris pacifica
och A. campestris & ena sidan och mellan A. borealis coll. med A. cam-
pestris spithamaea & den andra.

Harigheten hos en del diskblommor har redan tidigt uppmarksam-
mats.  Salunda anmirker LEDEBOUR (1844 46, p. H68-—569) forve-
komsten av har pa blommorna hos tva varieteter, men han omtalar
icke, om det ir hos disk- eller stralblommorna. Efter mina undersok-
ningars resultat maste harigheten i det har fallet gilla diskblommorna.
LepEBOUR (1. c.} skriver: A. borealis v Wormskjoldii — — —— scorollis
apice pilosiusculis glabrisve» och foér ¢ Ledebourii — — —— »corollis
apice glabris v. raris pilosiusculis».

Betriffande blommornas firg limnar LEDEBOUR (1844—46) icke
nagra upplysningar. Ej heller Gams (HeaGi, 1929) eller HaLL and
CLEMENTS (1923) angiver nagon blomfirg. Diremot skriver HULTEN
(1930, p. 181) om A. borealis »with more or less pink flowers». HULTEN
har dessutom i ett brev meddelat mig, alt alla exemplar av 4. borealis,
som han sett pa Kamtchatka, haft réda blommor. Hos de flesta her-
barieexemplar av arktiska A. borealis, som jag undersoki, ha blom-
morna varit mer eller mindre rodbruna, vilkel tyder pa, atl de i levande
tillstand varit roda. Hos A. b. var. bottnica dro Mommorna gula—gul-
roda.  Savil disk- som stralblommornas kronflikar dro i kanten mer
eller mindre gulbruna—brunrdoda till firgen. Dessutom hava disk-
blommorna lingsgaende rander av varierande lingd och av samma
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tiarg som kronflikarnas kanter. Disk- och stralblommorna hava pa
utsidan oregelbundet stréodda tuberkler.

Det har ifrdgasatts, om A. borealis ir en egen art eller icke. Detia
beror sikerligen pd den stora mangformigheten, i det att det finnes
typer, vilka till habitus dro synnerligen lika A. campestris, t. ex. 4. D.
var. bottnica. Denna polymorfi resulterade tidigt i uppstillande av
elt flertal varieteter. Salunda upptager LEDEBOUR (1844—46) icke
mindre dn sju av BESSER uppstillda varieteter, nimligen Purshii,
Adamsii, Wormskjoldii, Ledebourii, Pallusii, Mertensii och Schanginii.
Diartill kommer den av FERNALD (1927, p. 93) beskrivna var. latisecta
samt den édven till A. borealis horande A. campestris spithamaea
(HULTEN, 1930, p. 180).

HALL and CLEMENTS (1923) ar av den asikten, att A. Dorealis hor
till A. campestris. 1 deras monografi éver Nordamerikas Artemisior
upptages foljande sex undervarter: typica, pacifica, caudata, borealis,
spithamaea och pycnocephala. De tre forstnimnda av dessa bilda en
grupp, de tre senare en annan.

Aven GaMS har i HEGIs Ilustrierte Flora von Mittel-Europa (1929)
fort A. borealis till A. campestris. Enligt GaMms uppdelas den sist-
nimnda i foljande underarter:

A. campestris subsp. eu-campestris BRIQUET et CAVALLIER (=subsp.
typica HALL and CLEMENTS).

A. campestris subsp. alpina (DC. som varietel, FRITSCH som art) =
(Oligocarpus alpinus JORDAN et FOURR.=A. nana var. parviflora
GAUDIN).

Ao campestris subsp. borealis (Pallas som art; inkl. 4. nana GAUDIN).

Belriffande A. b. var. bottnica silter GamMs den under subsp.
alpine men framkastar samltidigt den mdajligheten. att den kan vara
uppkommen ur hybridisering mellan subsp. alpina och borealis.

HuToNEN (1933) har i sin finska flora acceplerat Gams system och
sitter A, campestris L. subsp. alpina (DC.) GaMs var. botinica
(LuNDsTR.) LINDB. fil. och icke som hos HIELT A. borealis PALL. v.
bottnica (1.UNDSTR.) LINDB. fil.

HUuLTEN (1930) bibehaller A. borealis PALL. i vid bemiirkelse. Be-
tiriffande A. borealis p4 Kamlchatka framhaller HuLrTEN (1930, p. 181)
»Although a certain variation in the dissection of the leaves can be
proved, almost all Kamtchatka specimens together form a fairly di-
stinct type characterized by narrow linear leaf-sections adpressed silky
pubescence and comparatively small heads with more or less pink
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flowers.  They differ in these respects from the majority of the speci-
mens from the shore of the Arclic Ocean (which more closely resemble
the primitive figure given by PArLLAS loc. cil.), and especially from the
Luropean, which have broader, often lanceolate leaf-sections (less
dissecled leaves). looser woolly pubescence and much larger heads. Tt
seems clear that a pronounced genetical difference exists belween these
Iwo types.»  Han siger dessutom, atl da han icke setl tillriickligt med
material fran Amerika och Cenlral-Asien, kan han icke komma till
klarhet betriffande de olika tyvperna.  De ovan relaterade typerna hiin-
[6r han till var. Ledebourii och var. Mertensii pa grund av den huvud-
sakliga skillnaden i flikigheten hos bladen.

Att A, b. var. bolinica hor Gill A, borealis anser jag nu faststillt.
I'ragan giller nu, om var. botinica dr identisk med nagon av de hos
LEDEBOUR upptagna varicteterna. Betriffande bladform och harig-
het, &ven pa holkfjill, dverensstimmer den néiirmast med beskrivningen
for var. Mertensii, men dven betriiffande var. Schanginii har den likhet,
sarskilt korgarna, som hos denna varietet angives vara mindre &n hos
Ovriga varieteter. Hos dessa bada varieteter ndmnes icke nigot om
har pa blomkronans spetsar. Det gar salunda icke att helt identifiera
A b. var. bottnica med nagon av de hos LEDEBOUR upptagna.

Taga vi 1 betraktande den relativt langa lidryvmd, som {orflutit,
sedan A. b. var. bottnica inkom till Bottniska vikens kust och genom
landhdjningen natt fram till sina nuvarande lokaler, ér del icke nfgot
som hindrar, att den nuvarande populationen hirstammar fran nagra
14 genetiskt lika individ. 1 en tidigare uppsats har jag visat, att A. b,
var. boftnica har det somaliska kromosomltalel 2n=36, under det ait
A, borealis tran Gronland har 2n=18 (ERLANDSSON, 1939}, Detta visar,
att A, borealis dr en polyploid art, och HULTENs (1930, p. 181) gjorda
pastaende om atminstone tva genetiskt skilda typer pid Kamtchatka, an-
ser jag mycket sannolikt. P4 grund av alt var. bottnica genom sin iso-
lering kommil att avvika sa myckel l'rful de i arktiska trakter térekom-
mande typerna av A, borealis, anser jag, del vara biisl. bibehdlla den
som en sérskild varietet. tills en l'ullstun(‘hg revision av A, borealis
foreligger.

Hrerr (1926 p. 75) sitler pa (Orslag av LINDBERG var. bottnicu
under A. borealis och kallar den A, borealis Pavri. var. bottnica
(LunpsTR.) LINDE. fil. LEmellerlid tycks LUNDSTROM icke hava publi-
cerat nagon diagnos, tv HARTMAN (1879 p. 7) skriver A. campestris L. Y
botinica (LUNDSTR. in sched.). Jag har icke lyckals uppdriva nigon
beskrivning gjord av LUNDSTROM. KINDBERG (1873 p. 48} har limnat
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en mycket kortfattad diagnos, och eftersom den dr den férsta, har den
enligt géllande nomenklaturregler prioritet.  Varieteten skall salunda
heta:

Artemisia borealis PALL. var. bottnica (Kinpg.) Linps. fil. Som

svnonymer fa vi foljande:

Ao bottnica LunpSTR. mser. (Upsala botaniska bylesforenings katalog varen 1873).

Ao campestris L. Fbottnica 1.UNDSTR. (KINDBERG, 1873).

Ao borealis PALL. var. bottnica (LLuNDSTR.) Linps. fil. (HJELT, Conspeclus Florae
Fennicae, Vol. VII, p. 75, 1926).

Ao campestris subsp. bottnica (ARWIDSSON, 1931).

A, campestris L. subsp. alpina (DC.) Gams var. boftnica (LUNDSTR.) LINDB. fil.
(HIrTONEN, Suomen Kasvio, 1933 p. 704).

Till habitus ér det icke stor skillnad mellan A. borealis var. bottnica
och A. campestris. De viktigaste olikheterna finnes i blomstillningen.

Blomkorgar runda, 3,1—4,2 mm, skaftade och oskaftade i
ganska tit klase. Holkftjall omvant dggrunda med bred, sonder-
trasad, hyalin kant. TIran mitten utga langa har. Blom mor gula—
svagt gulroda med oregelbundet strodda tuberkler. Diskblom-
mor bigarlika, med i spetsarna mer eller mindre langa har. Stral-
blommor rorlika, harlosa.

For niarvarande kan man utan overdrift siga, att det rader verkligt
virrvarr betriffande systematiken hos A. borealis tack vare den mang-
formighet, som forekommer. Som exempel pa hur det tor nirvarande
dr, kan jag ndmna féljande. I Riksmusei herbarium ligga nagra Arle-
mistor fran Sibirien, vilka av R. PAMPANINI Destamt (1938) till 4. cam-
pestris var. robustior Kocn (1837, p. 368). Denna varietet dr av KocH
beskriven frian Alperna och fores av Gams (HEGL 1929) till A. campestris
subsp. alpina.  Jag har i den man det varit majligt undersokl korgarna
och darvid funnit, att ett individ fran Jenisej. Vologovo (coll. M. BREN-
NER. 1876) tillhor A. borealis’ formkrets och icke A. campestris. Enda
avvikelsen ir, att diskblommorna dro harlosa. En grundlig revision
av A borealis coll. ir mer iin 6nskvird. IEn sadan revision bor kombi-
neras med kulturforsok bl a. for kromosomtalsritkning och undersok-
ningar over apomixis. Det senare av den anledningen alt vi kitnna en
apomiktisk art, nimligen A. nitida fran Svdost-Alperna. I samband med
revision bor fiven A. canadensis MicH. medtagas, di denna art otvivel-
aktigt hor till A. borealis (jfr HALL and CLEMENTS, 1923 p. 124).

Betriffande uthredningen av A. borealis var. bottnica i Fennoskan-
dia dr den begrinsad till kusten och 6arna vid nordligaste delen av
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Iig. 3. The disiribution of Artemisia borealis var. boftnica and A. borealis (the
localily on the north coast of the Kola Peninsula) in FFennoscandia.
O == withoul near specification ol locality.
— = the north limit of .4 campestris in Sweden and Finland.

Bottniska viken (fig. 3). Genom att A, b. var. bottnica blivil éverfivttad
fran A. campestris Ull A. borealis 14 vi forklaring pa dess nordliga iso-
lerade utbredning. Den tillhor niimligen den intressanta Primula sibi-
rica-gruppen, vars konstituenter invandrat till Bottniska vikens dversta
kustomriden efter sista istiden (IERLANDSSON, 1939 b). Foérekomsten
av en A. campestris-typ pa ett fital spontana lokaler 1ldngt norr om
huvudartens nuvarande nordgrins i Fennoskandia ar ju ur viixtgeo-
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Fig. 4. The total distribution of A. borealis PALL. coll.

grafisk synpunkt ganska egendomlig. Pa kartan fig. 3 fir nuvarande
nordgrinsen for A. cwmpestris i Sverige och Finland markerad med
en heldragen linje.  (Jfr STERNER, 1922, PL 5. Map. 3.) ALMQUIST
(1929, p. 417) riknar A. campestris lill ekvixtgruppen i inskrinkt be-
mirkelse. Denna grupp anser ALMQUIST i sin helhet i forsta hand vara
beroende av temperalurférhallandena (1929, p. 419). Skulle A. b. var.
bottnica hora till A. campestris, hade den mojligen kunnat riknas som
relikt fran postglaciala virmetiden. Nu néir vi kiinna dess svstema-
tiska stallning, behova vi icke tillgripa en sadan moltivering for att {or-
klara dess isolerade uthredning.

Att A. D. var. bottnicas uthbredning sammanfaller med den totala
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[Or A, boredalis framgar av kartan fig. 4. Som jag redan omtalat, ér
Ao borealis funnen av ReEcrEL (1928, p. 179) vid Charlowka pa Kola-
halvéns nordkust.  Genom detta fynd och placeringen av var. bottnica
till 4. borealis har denna art i sin cirkumpolira utbredning endast en
lucka fran nordkusten av Skandinavien till Ost-Gronland.

Kartan 6ver A. borealis’ cirkumpolira utbredning iir sammanstilld
dels efter kartorna hos FERNALD (1925, p. 339) och HEGI (1929, p. 670),
dels fran herbarierna i Stockholm, Upsala, Lund och Kiépenhamn, sami
doc. &, HULTENS privata.  Dessulom har mediagits en del sidkra littera-
turuppgifter. PPa grund av ovlrymmesbrist mediages endast en lokal-
forteckning for A. borealis var. bottnica.

Till doc. E. HUuLTEN, Lund, och dr. H. LINDBERG, Helsingtors, ber
jag fa framfora mitt hjirtliga tack for dlskvirt limnade upplysningar.

I nedanstaende lokalforteckning forekomma {6ljande férkortningar
av olika samlingar:
Universitetets Botaniska Museum. Upsala (U).

Vixtbiologiska Institution, Upsala (V).

» Botaniska Museum, Lund (Lj.
Bolaniska Avdelningen, Naturhistoriska Riksmuseum, Stockholm (R}.
Botaniska Triadgarden, Goteborg (Gl.
Universiletets Botaniska Museum. Helsingfors ().

Artemisia borealis Pall.

Lapponia murmanica. Charlowka (REGEL, 1928, p. 179).

Artemisia borealis Pall. var. bottnica (Kindb.) Lindb. fil.

Sverige Haparanda skiirgird: Torne Ifuré. 1923 G. LiTTMARE (R;

— Hanhinkari, Harro, Sandskiir. TH. ARWIDSSON (Bot. Not. 1931). — Seskaré,
ostsidan bland strandklapper. 1934 S. Erraxpsson (R). — Torvikari, bland
strandblock. Skidr SE om Seskard. 1934 S, Erpanpsson (R). — Polkky,

bland block och strandklapper. Skiir W om Seskard. 1934 S, ERLANDSSON
(R). — Maloren. V. 1% Hora (G). - Sandskitr vid Maléren. 1873 . Bucnr

(U): 1934 S. ERLANDSSON. — Neder-Kalix: Bitskirsnils, blockstrand. 1934
S. ERLANDSSON (R). — Ranei: Rorbiek, sandfiilt vid kusten. 1936 S. ERLANDS-
sox (R): 1923 K. LinpELL (R}, — Lulea skiirgird: Smaskiren. 1875 E. BAck-
STROM (L). -— Pited: Pite dilvs utlopp 1. 9. och 15. 9. 1871 A, N. LUNDSTROM
(G, R, U, V); 1870 E. LuxpBerG (Vi: D:o 1872 (L, R, U), 1879 (R): 1879
J. E. A DEGERMAN (L, U, R). — Pitsund. 1884 J. . A. DEGERMAN (R, V):

1893 A. ULaNpER (R). 1916 M. RusBex (L, Rj; 1917 M. ExcsteEDpT (R); 1908
och 1910 E. MARKLUND (G, L, R): 1932 E. NORDSTROM (G); 1934 S. ERLANDS-
SON (R}. — Pitholm, 1884 T. H. BiorkrrLoM (L): 1913 E. MarkLUND (R);

1934 E. NorpsTROM (R): Pitholm. in litore. 1898 P. Jonanssox (R, U). —
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Pited skitrgard: Rebben. 1917 X0 MARKLUND (Sv. Bot. Tidskr.). — Huvan.
1878 . LuxDRERG (G, L. R). -~ Krikviken (p:a fastlandet), Degersten, Stor-

Rebben, Stenskir, Stora Huran, Lilla Huran, Sandskirsgrundet, Inre Bondo-
kallen. TH. ARWIDSSON (Bot. Not. 1931).

Finland Kemi: miiki (backe). 1932 A, HEIKKINEN (H). — Kemi,
Ajossaari. 1895, 1897—98 K. J. E. Euxserc (G, H, L, R. U); 1895—96
A, RANTANIEMT (H); 1927 och 1929 M. J. KoTiLaINeN (G, L, R). — Kemi;

Ajos, Rivinnokka, hiekkakan talla (sandfall): 1930 V. RASANEN (H). — Simo:
Montaja, sandfilt. 1901 V. W. WESTERLUND (H); 1902 II. LINDBERG (H). —
Liminka s:n, utan nirmare angiven lokal. M. BrENNER (Bot. Not. 1879,

p. 134). — Pyhijoki, in litore maritimo. L. J. WicHMANN (HIELT, 1926, p. 75).

Summary.

On the northern coast of the Gulf of Bothnia, also on the mainland and on the
islands, there grows a form of Artemisia, the name of which hitherto has been
Artemisia campestris L. var. bottnica (LuxpsTR.) Linps. fil. The I'innish botanist,
H. LInDBERG has explained, however, that this variety does not belong to A. cam-
pestris L. but to the arctic-circumpolar species 4. borealis PALL. (HJELT, 1926, p. 75).
As LINDBERG has not published his investigation, 1 have been able to make an
investigation in order to form my own opinion on the taxonomical position of this
variety.

A. borealis is a very polymorph species and this fact has lead to the descrip-
tion of several varieties. Iniroductory investigations showed that involucres, ray-
flowers and disk-flowers in the heads of 4. borealis PALL. and A. campestris L.
were very different. The results of the investigation was that var. bottnica belonged
to A, borealis and not to A, campestris (figs. 1 and 2).

Var. bottnica was al first regarded by its collector, the late prof. A. N. Lunp-
STROM, as a separate species, which was named A, botinica. We know now, that
it is a variety of A. borealis. But LUNDSTROM has not described A. bottnica. The
first short description is given by KINDBERG (1873, p. 48) and he also plased it as
a variety of .\, campestiris. According to the rules of nomenclature the name of
this variety is

Artemisicc borealis PALL. varv. bottnica {KINDB.) LINDB. fil. Syn.:

A bottnica LuNpsTROM mser. (Upsala hotaniska bytesforenings katalog varen 1873).
A campestris L. ¥bottnica LUNDSTR., (KINDBERG, 1873).
A borealis PALL. var. bottnica (LUNDSTR.) LinpB. fil. (HIELT, Conspectus IFlorae

Fennica, Vol. VIL p. 75, 1926).

A campestris subsp. bottnica (ARWIDSSON, 1931].
A campestris L. subsp. alpina (DC.) GAMS var. boltnica (LUNDSTR.) LiNDR. fil.

(HI'roNEN, Suomen Kasvio, 1933, p. 704).

It has been impossible to identify this variety with any earlier described.
Until a complete revision of the polymorph A. borealis PALL. is made, this variety
may for the presenl be called A. borealis var. bottnica.

The distribution of A. borealis var. bottnica in Fennoscandia is given in fig. 3
and of A. borealis coll. in fig. 4. The full drown line in fig. 3 shows the north
limit of A. campestris in Sweden and Finland.
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Cyto-Genetic Studies in Rumex.
By ASKELL LOVE.

Institute of Geneties, Lund.

1. Studies on polyploidy and pollen size in Rumex Acetosella L.

The species Rumex Acetocella 1.. is the principal species in the sce-
tion Acetosella MEISN. of the genus Rumex L. Itis characterized by having
the basal leaves hastate, the inside parts of the perigon unenlarged,
and scarcely as big as the fruit itself. The plant is herbaceous and
the flowers are dioecious (MURBECK 1899: ASCHERSON and GRAEBNER
1908-—1913: STEFANSSON 1924; LINDMAN 1926). The plant, and parti-
cularly the leaves, are fleshy and with an acid taste. The species
Rumex Acetosella L. has been divided into several forms and varieties
according to different characters e. g. as to the form and colour of the
fruit, or to the number of the basal lobes of the leaves (more than
two: . multifidus (1..) MURB.; none: f. infegrifolius WALLR.). All the
narrow-leaved plants with no, two or many basal lobes have also been
called either var. tenuifolius A. & G. or f. angustifolius Kocu {(WITTE
1906 a, b).

The geographical distribution ol the species is not very well known,
It seems, however, to be distributed all over the northern hemisphere,
besides South Africa and the southern part of South America and
Australia. It bas probably been hrought into many of these countries
from western Europe. Still less 1s known about the distribution of the
forms and varieties, but they seem to be found in most of the countries,
where the main species grows.

Rumex Acetosella 1.. has Dbeen cytologically examined by Rorn
(1906), who found the chromosome number n==16, and later among
others by MEURMAN (1925 a, b), who was of the opinion that the chro-
mosome number was 2n=41 in the male and 2n=42 in the female
plant. Furthermore KIHARA (1925, 1927 a. b, 1929) found the chromo-
some number to be 2n=42, both in male and female individuals.

11 Botaniska Notiser 1940.
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Fig. 1. Somalic metaphase chromosomes from a hexaploid root-tipeell in a male
Rumex Acetosella (2n = 42) X 2300. — Fig. 2. somatic metaphase chromosomes
from a diploid root-tipcell of a female plant of Rumexr Acetosa (2n = 14) X 2300.

JENSEN (1936 b), however, determined the number to he n=22, 2n=44.
According to TISCHLER (1926, 1931, 1935, 1938) only numbers as
2n=ca 42 have been found in Rumex Acetocella 1..

1. Somatic chromosomes. In the spring and summer of 1939,
the main species and some of the forms and varieties of Rumex Aceto-
sella 1.. were received from different parts of Sweden and from Iceland.
They were all planted and cultivated on the fields belonging to the
Institute of Genetics in Svalof.

The root-tips were fixed in chrome-acetic-formalin and all prepara-
tions were stained according to the gentian-violet method.

The somatic number of the chromosomes in the main species was
found to be 2n==42, hoth in male and female plants. The same number
has been determined by KiHAra (1925, 1927, 1929), and according to
his studies on the meiotic divisions. the species is hexaploid, with the
basic number x=7. All the chromosomes are very small, and at the
magnification of ca. 2300 times, mostly used, the morphological details
of very few of them can be seen after use of this fixative. It seems
to me, however, that most of them have a subterminal or submedian
cenlromere [DARLINGTON's terminology 1937), as ONO (1930 b, 1932,
1935), KiHara and Yamamorto (1931), Yamamoro (1933 b, 1934,
1935 a, b, 1936, 1938) and SiNoTO (1936, 1937 a, b) have found in
Rumex Acetosa 1. YaAMAMOTO (1938) and ONo {1935) used the dif-
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IFig. 3. The habitus of a normal hexaploid male plant of Rumex Acetoselln (2n — 42).
--- Fig. 4. The habitus of a tetraploid male plant of the var. tenuifolius of Rumex
Aeetosella (2n = 28). Fig. 5. A leaf of the normal hexaploid Rumex Acetosella.

— Iig. 6. A leaf of the tetraploid var. tenuifolius. - Fig. 7. A male flower of the
hexaploid species. — Fig. 8. A male {lower of the tetraploid variety.

ferent positions of the centromere for distinguishing a number of dif-
ferent karvotypes.

The size of the chromosomes in Rumex Acetose L. is more than
twice of that in Rumex Acetosella L. Fig. 1 shows the somatic chro-
mosomes of a normal male plant of Rumex Acetosella (2n=42) and
Fig. 2, for comparison, the size of the somatic chromosomes of a4 normal
female plant of Rumea Acetosa, both enlarged ca. 2300 times.

2. Comparison between tetraploid and hexaploid plants. The mor-
phology of a normal male plant of Rumex .Acetosella L. is drawn
in Fig. 3, on a somewhati reduced scale.

Some plants, however, which I have received from Uppsala in
the central part of Sweden, Ostersund in the province of Jimtland
and Ahus in the province of Scania in South-Sweden, showed a dif-
ferent chromosome number. This was 2n=28, i. e. the tetraploid
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9 10
Fig. 9-—10.  Somatic melaphase chromosomes from the root-lipcells of the telra-
ploid R. Acetosella var. tenuifolius (2n = 28). Fig. 9 from a male, Fig. 10 from a
female individual. X 2300.
number (LOVE 1940). The morphology of these plants is indicated
in Fig. 4, which rather well shows its habitus. All these plants belonged
to var. tenuifolius A. & G, {. multifidus (1..) Murs. or f. integrifolius
WarLLr. The leaves are more narrow than those of the main species,

which is best seen by comparing Fig. 5 — which shows a leaf of normal
Rumex Acetosella L. (2n=42) — with Fig. 6, which shows a leal of

ar. tenuifolius A. & G. (2n=28), both drawn at the same scale. The

basal lobes are often more than two and as narrow as lhe leaf itself.

The planls are prostrate and often form a thick carpet. Further, it
seems that this type is able to mulliply vegetatively with groundshoots
more intensively than the main species. The stalks are nuimerous but
prostrale, only raising some centimeters above the ground. The leaves
are thicker than those of the main species, having more blue-green
colour and tasting somewhal acidly.

The chromosome number of this type was exactly the same both
in the male and the female individuals. The size of the chromosomes
was about the same as in the normal hexaploid species.  Fig. 9 shows
@ somatic metaphase plate from a rool-tipeell of the male tetraploid
plant, and I'ig. 10 the same of a tetraploid female individual.

The type with the chromosome number 20=28 is quite normal
sexually.  No intersexes have vet been found, neither in this nor in
the main type.

Comparing lhe tetraploid and hexaploid plants we find, that the
morphological differences are very distinet, as has been previously
mentioned. The comparison of the details shows the same differences
as often before have been found between diploid and tetraploid plants
of same species (MUNTZING 1936).

The tetrapioid plant had smaller stomata than the hexaploid
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Table 1. Length of stomata in tetraploid and hexaploid Rumex Acelosella 1.
1 unit = 2,5 .

Length of stomata in units ! ‘ i )
I ‘ . n M b m i Ratio
1213 14715]16 17.18 19 20 21 22 23 | ;

i i

\ ‘ ‘
Hexaploid ... C2 4 I 9 611 4618892026 118
Tetraploid .. 2 3 [ 8|9, 7.6 5 1 | 16 116,00 1- 0,29 100

Difference 2,89 - 0,39; D/m 7,45,

i'Table 1). The difference in length was 2,89 0,39 (D/m=7,45) cal-
culated from the measurements of the stomata on the central paris of
the leaves. The ratio tetraploid : hexaploid was 100 : 118.

The flowers of the letraploid, and particularly the muale flowers
are smaller than those of the hexaploid. Fig. 7 shows a male flower
of the hexaploid tvpe with 2n=42 and TFig. 8 the same of the tetru-
ploid type with 2n=28 chromosomes, both in the same magnification.
The fruits too are evidently of a smaller size. Measurements of the
anthers showed a distinet difference in length, and the ratio of the
tetraploid : hexaploid was 100 : 122, The anthers of Rumex Acetosa L.
(2n=14, 15) arc considerably larger (ratio tetraploid Rumex Aceto-
sella : hexaploid Rumex Acetosella : diploid Rumex Acetosa 100 : 122 :
178.).

Bolh types of Rumex Acetosella studied were found to have rather
good pollen.

3. Sex determination and pollen size. The determination of sex
in Rumex Acetosella .. has been discussed rather much since the
cytological studies on it began again. MEURMAN (1925 a, D) said that
it had tripartite sex-chromosomes, which also Kinara and ONoO
(1923 b) had found in Rumex Acetosa 1.. MEURMAN supposed that the
female plants had 4 X-chromosomes (2 X;+2 X,) and the somatic
number 2n=42, but the male individuals 2 X+ Y-chromosomes (X, -+
+X,4Y) and the somatic chromosome number 2n=41. Shortly after-
wards KiHArRA (1925) declared, that he had found both males and
females with the somatic number 2n=42 but also one male plant with
2n=41. Later on KIHARA (1927, 1929) stales that Rumex Acetosella L.
have no visible sex-chromosomes. In 1930 ONO (1930 a) reports that
he had found an intersexual plant with 2n=41; n=20, 21. JENSEN
(1936 a, b) says, that the number is n=22, and that no sex-chromo-
somes are distinct in Rumex Acetosella 1.
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Table 2. Pollen diameter in Rumex Acelosella 1.. and Rumex Acelosa 1.
(Units: 1 == 2,5 p).

Units

Plant No. - M-+ m
[ 8 9 10 11 n
fORO0100 0 — 9 104 150 5 268 . 9,56
R. Acetosella | R. 085 ' — | 11 56 0 150 29 243 1 9,37
21 == 42 R. 074 | — 38 156 250 8 452 | 9,50
R. 067 | | 22 115 200 @ 13 350 | 9,58
Total — = 83 1 431 750 © 48 | 1312 938 - 0,02
R. la 1 41 150 15 — 207 | 8,86
R. 5a 4 . 64 150 : 221 8,69
R;;“‘_"f’i‘gl“ R. 14a 5017 150 29 201 9,01
whE=— R. 17a 2 46 150 , — 202 ] 8,97
R. 0110 — 321530 34 — 216 | 9,01 ‘
‘ Total | 12 1 200 | 750 85 | 1047 | 8,86 4= 0,03 |
\ 5 ‘ ‘
| R 1 P21 150 0 130 25 326 8,51
R Acelosq | R 10 bo1s 150 R 185 | 8,09
Joacetesd R 13 41 150 9 — 200 7,88
2n = 14,15 | X . M - ona
CORO16 .16 150 37— — 203 | 8,14
LOR.18 P71 150 0 12 1 — 934 | 7.83
! Total | 162 = 750 | 210 | 26 -— . 1128 | 8,09 4 0,02

It is rather difficull to settle this question hecause the chromo-
somes are very small and crowded. 1 myself have only found the chro-
mosome numbers 2n=42 in the main species and 2n=28 in the variety.
Bul according to the metaphase plates of the root-tipcells one pair
of chromosomes seems to be somewhal larger than the rest, and this
may be the sex-chromosomes.

In nature the female plants of Rumex Acetoselle 1.. are on the
whole in majorily {(OHGA; cit. from SINOTO 1929, p. 177). However,
since the same plant is able to multiply vegetatively over a wide area,
it is not easy to count the proportions of cach sex. The same prepon-
derance of females has been found in various other dioecious plants,
as e. g. in Rumex Acetosa L. [1TOFFMANN 1885, Rorn 1906, CORRENS
1922, K1HARA and ONO 1923 b, TURESSON 1925), Rumex thyrsiflorus
IFINGERH. (RAUNKIAER 1918), Melandrium (STRASBURGER 1900, SHULL
1910, CORRENS 1917, 1927), Cannabis sativa L. (WINGE 1923, SINOTO
1929, RieDpE 1925), Humulus lupulus 1. (WINGE 1923, SINOTO 1929),
Humulus japonicus 8. & Z. (WINGE 1923, SINOTO 1929) elc.

The reason for this has been very much discussed, but many wor-
kers have supposed that it is due to pollen tube competition (cf. COR-
RENS 1922). Therefore, some investigators (cf. SINOTO 1929) have
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suggested that, on account of the different mass of chromatin in the
poilen grains with X and Y, measurements of the pollen size might
give a bimodal curve. SINOTO (1929) measured 500 pollen grains bul
got as a result an unimodal curve.

I myself measured 1312 pollen grains of the mains species (2n=42j
and also got a distinctly unimodal curve (Table 2, diagram 1). The
measurements of 1047 pollen grains from the var. tenuifolius A. & G.
[2n=28) gave the same result (Table 2, diagram 1). The teiraploid

Diagram 1. Pollen size in Rumex types with 14—15, 28 and 42 chromosomes.
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plant had smaller pollen grains than the hexaploid, as can be seen in
the table. The difference was 0,720,037 (D/m=19,46). The ratio
hexaploid : tetraploid was 100 : 92, Itven though the chromatin mass
of Rumex Acetosa 1. seems lo be considerably larger than that of
Rumex Acetosella L., the pollen grains from diploid plants of this
species (2n=14, 15) are smaller than those of the letraploid Rumex
Acetosella 1.. (2n=28). The difference was 0,77 =0,037 {D/m=20,51).
The ratio was here 100 : 91 (or hexaploid Rumex Acetosella : tetraploid
Rumex Acetosella : diploid Rumex Acetosa 100 :92 :84). In spite of
this chromosomes, anthers, stomata, flowers and fruils of Rumex Ace-
tosa are in every respect larger than those of Rumex Acetosella.
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No unreduced pollen grains have been observed, neither in tetra-
ploid nor hexaploid plants.

4. Geographical distribution. In connection with his genecological
investigations TURESSON (1925] discusses Rumex Acetosella L. lle
has observed two different tvpes, one with rather broad leaves and ercct
habitus from gravelly localilies in Scania, the other with narrow leaves
and prostrate habite from calcareous localities on Oland. The latter
type is {. angustifolius Kocu or var. tenuifolins A. & G., which according
to TURESSON constilutes an oecotypus campestris of the species Rumex
Acetosella L.

According 1o the results described above, this type distinetly differs
from the main species by another number of chromosomes. So far
crosses between this type and the main species have not been under-
taken, but no hybrids have been found in nature. Therefore I do not
think it is correct to call this tyvpe an ecotype, following the terminology
of TURESSON (1922 a, b).

Judging from the few observations hitherto performed on the
distribution of both types in Sweden and Iceland, the hexaploid type
grows on the whole on gravelly localities on the lowland and in the
neighbourhood of cultivated fields. The tetraploid type, however, is
particularly to be found on sandy localities near the coast or in cal-
careous mountain regions, and is most common where plants as e. g.
Festuca ovina, Calluna vulgaris, Antennaria dioeca, Cetraria islandica
and Cladonia are to be found.

Thus it seems, that the tetraploid type is more hardy than the
hexaploid, a fact which also HAGERUP (1933} has found in the diploid
Vaccinium uliginosum L. f. microphylla LGE. from the arclic regions
of Greenland and the northern arctic continents, where the tetraploid
Vaccinium uliginosum 1. (f. yenuina HERD.) can nol grow.

II. Chromosomes and pollen size of Rumex Acetosa L.

The investigations on Rumex Acetosa 1. from Sweden and Iceland
have shown, that the chromosome number is the same in both these
countries and the same as in the malerial examined before, or 9n=14 ¢,
15 d. (Kmara and ONO 1923 a. b, 1925, 1927, SinoTO 1924, 1925,
1928, 1936, 1937 a, b, JARETZKY 1928, ONO and SHIMOTOMAI 1928,
ONO 1928, 1930 a, b, 1935, KiHARA and YAMAMOTO 1931, TAKENAKA
1931, 1935, 1936, 1937, 1938, YAMAMOTO 1933 a, b, 1935 a, 1936, 1937,
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Table 3. The sex ratio in Rumex Acelosa 1.,

Females Males

Locality - T — N
Number /o Number | 0/0
Kallstorp oo [ 160 i 69,9 . 69 | 30,1
Skéralid ....... : 93 73,2 34 26,8
Trolleholm........................ . 132 : 75,0 | 14 25,0
Total ... 385 724 147 27.6

Ratio ... 100 38

1938).  1In my material from Iceland I have found the karyotypes VI
and VII and from Sweden the karyotypes I, IV, V, and VI, according
to the terminology of YAMAMOTO 1938. Since my material has not yet
been thoroughly examined from this point of view, a more full account
will be given later on.

In a certain Carex species HEILBORN (1939) reported, that material
from the Faeroes seems to have larger chromosomes than the Swedish
malerial.  Similar conditions seem to occur in Rumex Acetosa L. mate-
rial from Iceland showing somewhat larger chromosomes than plants
from Sweden.

As mentioned above, female plants of Rumex Acetosa L. are known
to preponderate over the males. (HorrMANN 1885, RorH 1906, Cor-
RENS 1922, KiHARA and ONO 1923 b, TURESSON 1925).

Counting this interrelation in some localities in Scania I got the
ratio 100 female : 38 male individuals (Table 3).

The reason for this preponderance of females has been very much
discussed. RoTH (1906) is of the opinion that it is due to apogamy.
SINOTO (1929) does not think, that this is possible, but suggests instead
of this, that it is due to certation between male and female determining
pollen grains. In connection with this, SINOTO supposes that, since the
chromatin mass of Y,+Y, is likely lo be larger than that of X, the
mass of the male- and female-determining pollen grains is not the
same.  Because of this, the pollen size might give a bimodal curve,
and, indeed, after measurements of 605 pollen grains he got a vaguely
bimodal curve.

I myself measured the size of 1128 pollen grains from five different
plants of Rumex Acetosa L. with the result given in table 2 and dia-
gram 1. The curve is here distinctly unimodal.
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Summary.

Rumex Acelosella L. and Rumex Acetosa L. from various localilies in Sweden
and Jeeland were cyto-genetically examined.

1) It was demonstrated, thal the common type of Rumer Acetosella 1. is
hexaploid with the somatic chromosceme number 2n = 42, bul in the var. tenui-
folius A. & G. the tetraploid number 2n =28 was found. This number is new in
Rumex Acetosella 1.

2} A distinet difference was found belween the size of pollen grains, flowers,
anthers, stomata, and the morphology of both the types. The ratio of stomata
length in telraploid : hexaploid was 100 : 118, and of the anther length 100 :122.

3) The size of the pollen grains showed dislinetly unimodal curves in both
types of Rumex Acetosella L. and in Rumexr Acetosa L.

4} The hexaploid Rumex Acetosella 1.. grows mostly on gravelly localities,
on fields, at road-sides etc., but the tetraploid grows on sandy or calcareous loca-
lities and in the mountains.

5) The chromosome number of Rumex Acetosa L. proved to be 2n = 14, 15,
both in the types irom Sweden and Iceland, and some of the karvoltypes ot
YAMAMOTO (1938) were found.

6) The pollen size of Rumex Acefosa L. was not so large as in the telraploid
Rumex Acetosella 1.. The ratio of pollen size of hexaploid Rumex Acetosella : tetra-
ploid Rumex Acetosella : diploid Rumex Acetosa was 100 :92 : 84, However, the
chromosomes, anthers, stomata, flowers and fruits of Rumex Acelosa are in every
respect larger than those of hexaploid Rumex Acetosella.
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The identity of the genus Acroschizocarpus.
By Eric HULTEN.

(Meddelanden fran Lunds Botaniska Musecum, N:r 48.))

In »Botanikai Kozlemények» bd 37 (1940) p. 1 Dr. IE. GOMBOCZ
described a new Cruciferous Genus, Acroschizocarpus and in the same
place a new species A. Kolianus as the single representative ot that
genus.

The specimens on which this new species was founded were col-
lected by Dr. LEL1zABETH KoL of the University of Szeged, at Savage
River in Mount Mc Kinley National Park, Central Alaska. The de-
scription was accompanied by a photographic picture of the plant and
two drawn figures. These figures show beyond any doubt that the
plant Dr. GomBocz had at hand, when he described the genus Acro-
schizocarpus was Melanidion boreale GREENE. This plant was de-
seribed in Ottawa Naturalist 25 (1912) p. 146, The type-specimen was
collected by the Canadian geologist D. D. CAIRNES on July 4th, 1911
north of Runt Creek at the boundary-line between Yukon and Alaska
territories (long. 1417 W, lat. 667 18" N} at an altitude of 2.300 feet,
Next year CAIRNES collected the plant again 42 miles north of the first
locality at long. 1417 W and lat. 67° N (Geol. Surv. Canada, Dept. of
Mines Summ. Rep. 1912 p. 439). Both specimens are preserved in the
Ottawa herbarium.  With the exception of a small specimen in the
author’s herbarium obtained from one of Mr. CAIRNE’s assistants this
is all material known of the genus Melanidion until it was found in
Mc Kinley Park by Dr. KoL and described as Acroschizocarpus by
GoMmBocz.  The type-specimen, which is a fruiting branch without
basal leaves is figured in fig. 1, together with two of the three specimens
from the second collection of CAIRNE's, which are in flower. This
photograph was kindly sent to me some years ago hy Mr. A. IS, PORSILD,
keeper of the Ottawa herbarium and I express my best thanks to him
for sending it. Later I myself had an opportunily of examining the
type-specimen in Ottawa.
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Fig. 1. Melanidinn boreale Greene. The typespecimen to the right.

As The name Acroschizocarpus indicates Gomsocz lays much stress
upon The opening of The laterally compressed pods, which he considered
to lake place from the apex and not as usual within The family Cruci-
ferae from the base. This conception might he based on too small
material. Several pods in the Ottawa material of the plant open along
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one side, while the opposile suture is only partly or not at all burst
open. It seems to me that not too much stress should be laid on the
mode of opening of the pod, as its walls are very thick and firm and
does not always burst along the sutural lines. Pods that do not open
at all are not rare within the family, and the pod of Melunidion can
be said to represent an intermediate stage between a dehishent and a
indehishent pod, this being caused by the thickness of the tissues in
the valves.

Gomsocz thought that the petals were white. This is also the
case wilh the dried fragments of the petals found in fruiting specimens,
but when the plant is in flower they are purple.

Without doubt Melanidion is a very isolated genus. GREENE says
that he is unable to name any genus to which it is closely allied, and
GoMmBoOcCz considers it to be closest related to the genus Hedinia from
Central Asia. Hedinia has, however, a characteristic, which is rare
within the family, viz. foliaceous bracts in the raceme. Melanidion
Iacks this characteristic.

To me it seems that it should be placed close to Smelowskia. In
Smelowskia ovalis JONES the sepals are persistent and the pods open,
sometimes seemingly from the apex, much in the same wayv as in
Melanidion.
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Bidrag till Skdnes Flora.
6. Om floran i Sjobotrakten.
Av H. WEIMARCK.

(Meddelanden fran Lunds Botaniska Museum, N:rv 49.)

Som ett led i den pagaende invenleringen av Skanes flora under-
sokte jag sommaren 1939 floran i ett antal socknar i det centrala
Skane. Da utgangspunkten for exkursionerna var Sjobo, har omradet
tor enkelhetens skull hir kallats Sjobo-omradet eller Sjobotrakten. Om-
radet omfatiar Bjorka, Blentarp, Everldv, Ilstorp, S. Asum, Sovde och
stdra delen av Oveds socken till landsviigen Sjoho—Oveds station och
strandremsan mellan Vambsjon och jiarnvigen till omkr. 500 m NNV
denna station. Omradet har en areal av omkr. 210 kvkm.

Det ir med spénning, som man forsta gangen beger sig ut till det
omrade, man valt f6r sommarens inventering, ty fdven om datskilliga
“dixtarter dro bekanta fran bestimda lokaler inom detta omrade, maste
det dnda betraktas som foérhallandevis oként.  Oként dartor, att forst
niir kunskapen om omradet och dess flora sammanférts pa en hand,
kan den sammanfattande oversikten nas. Hirmed menar jag nalur-
ligtvis ej, att allt det spridda kunnandet ér till ingen nytta. Tvirtom,
ty om man vet, att en viss art med bestimda krav forekommer pa en
bestimd lokal, sa dr just den lokalen intressant och lockande redan
fran borjan. Det dr framst i denna mening, som all den gamla littera-
turen, d. v. s. de dldre generationernas arbete, har en sa stor betydelse
och nodvindig uppgift i det nu pagaende filtarbetet.  Ocksi nir det
giller forstielsen av den hastigt eller langsamt skeende fordndringen
i miljo eller artsammansittning, utvecklingen i en bestimd riktning,
iro dessa dldre uppgifter nédviindiga. Varje bidrag som kan givas till
var alltfor bristfilliga kunskap om denna utveckling, fr av storsta
virde.

Arbetet har bedrivits efter samma linjer som i Orkened (jmf.
WEIMARCK 1939). Efter ett antal orienterande exkursioner ha pa ge-
neralstabskartan 24 sektioner markerats, vilka anvints som areal-

12 Botaniska Notiser 1940.
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enheter. Den tlidigare anvinda orienteringsmetoden {or bestimmande
av en lokals exakta lige har delvis Overgivils av den orsaken, att da
nu nva generalstabsblad sa smaningom utarbetats over landskapel.
orternas namn ofla givas en annan placering. Den forut anvinda
metoden att angiva lokalen i forhallande till en viss bokstav i ett orls-
namn kan dartfor ej anvindas.

UndersOkningarna borjade tidigt pa varen: den forsta exkursio-
nen gjordes den 10 april, vid vilken tidpunkt flera arter hade hunnit
fram till blomning. Varen 1939 var ovanligt lidig, vilket Dl. a. fram-
gar darav, att de sista exemplaren av Gagea stenopetala anlecknades
den andre maj. Den arten dr prakliskl taget omdojlig att upplicka, da
blomningen ér passerad.

Under tiden 10 april—15 maj foretogos, sa snart tiden tillat, tor-
nvade exkursioner inom omradet. Den 15 maj {flyvttade jag med
familjen ut till Sjobo for att sedan under hela sommaren fram till den
27 augusli dgna mig uteslutande at uppgiften.

Under exkursionerna ha 780 arter kiirlviixter antecknats inom om-
radet.  Atskilliga av dessa iro specialiserade pa stindorter av siregen
natur och dro dirfor antriffade pa endast en eller ett fatal lokaler.
72 arter ha antecknats fran alla 24 sekiionerna och dessutom 165 fran
minst 19 (omkr. 80 %) sektioner. Motsvarande siffror for Orkened
voro 542 anftriffade arter, varav 114 fran alla 25 sektionerna och 72
fran 20 (80 %) sektioner. De betydande olikheler, som vi hiir finna
vid en jimforelse av de bada omradena, sammanhinger framtor allt
dirmed, att Orkened iir en artfattig och timligen enhetlig socken,
medan Sjobo-omradel dr artrikt och synnerligen heterogent och mosaik-
artat uppbyggt med hinsyn till markbeskaifenhet, niirings- och vaiten-
tillgang.

For den ritta forstdelsen av delta komplicerade omrade fr en korl
beskrivning av dess topografi, jordarter och historia efter istiden nod-
dindig.  (Denna foljer i huvudsak MUNTHE, JOHANSSON och GRON-
WALL 1920.)

Sjobo-omradet utgér den syvdostra hillften av en avlang skal, som
1 vister och soder begrinsas av Romeleasens urberg, 1 éster och norr
huvudsakligen av hojder med bergarter {ran silur (colonusskiffer) och
jura. Skalens botten ligger pa en hojd dver havel av 30 & 40 m, medan
Romeleasen reser sig 100, ja med smiirre omraden omkr. 150 m hogre.
I dster och norr utgér nivaskillnaden 70 a 80 m. I sydost genombrytes
skdlkanten av Fyledalen vid Eriksdal, och i nordvist fortsities den
av Kévlingeadalens villdiga strak.
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Da vid istidens slut isen bhorjade avsmilta fran Skane, skedde
della forst i de centrala delarna. I soder och sydost lago ismassorna
Einge kvar, varigenom det 1 landskapets inre bildade smiltvalinet
hindrades att avrinna al det hallet.  En liknande barridir kvarlag i
Romeledasens fortsiittning norrut at IZsiovshallet och pa Soderasen.
Vattnet i Sjoboskalen sleg darfor sa linge. tills det slutligen borjade
avtappas over den ligsia passpunkten, i trakten av Eslov.  Allteftersom
isen i nordviist smillte undan, tog sig smiltvattnet nya vigar, [orst
sannolikt genom Braan vid Ortofta och sedan genom det nuvarande
utloppel genom Kivlingeans dalging.

Denna ulveckling karakteriseras av elappvisa sinkningar av is-
sjons yvla med perioder av stagnalion diremellan.  n sadan stagna-
tion markeras av Nedre Romeleissjon och senare av Sovdeissjon, som
hade en hojd over havet av 60 4 80 m. Vid dessa sjoars stritnder hil-
dades erosionsterrasser, delvis finnu vil svnliga, t. ex. pa flera stillen
mellan Simonstorp och Agerup i Blentarps socken. Till det noggran-
nare faststillandel av dessa linjers forlopp 1 terrdngen, kan utbred-
ningen av vissa vixter limna goda upplyvsningar. In sadan ledart ér
Teesdalia nudicaulis, vilken upptrider som karaktirsart pa sand och
¢rus nedom strandlinjerna men helt eller niistan helt saknas déirovan.
I sjilva strandlinjen, dér leran urlakats och sand och grus kvarlim-
nats, bildar Teesdalia pa flera stillen en jamn och tit bard, litt aft
observera.

Vid ett senare, ligre stadium i issjons historia (ungefir 50-meters-
nivan) avplanades isilvsgrusfilten vid Sjobo, Sabelbjiar vister om
Sdvde och Vallerodshacken dster om Blentarp till ungefiir vattenytans
niva, Vid nagon édldre stagnation har den over stora omraden ganska
jimna sjobottnen varit tickt av issjolera, tv plataerna av isidlvsgrus,
vilka bildats av isilvar vid hastig avsmiltning, underlagras av ett lager
sadan lera. Detta forhallande dr. som vi senare skola finna, av den
allra storsta betvdelse for forstaclsen av den dverraskande goda distri-
butionen av mera cutrofa eller kalkgvnnade arter.

Siankningen av vattennivan har sedan framskridit sa langt, att
endast vissa djupare depressioner framirida som sjoar.  Dessa édro
Ellestasjon, Snogeholmssjon, Sovdesjon och Vambsjon.  Flera av dem
ha genom kanalisering viterligare sinkls. Flera slarrtorvkier, dir
f. 6. sa golt som undantagslost brinntorv brutits, markera sadana
sankor, vilka till en borjan varit vattenfyllda smasjoar men sa sma-
ningom vixt igen och ulfyvllts.

De tva viktigaste darna inom omrddet dro Asumsan (Tolanga
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Fig. 3. Snogeholmssjon vid holmen strax oster om Snogeholm. Nymphaeid-birden
ar bildad uteslutande av Limnanthemum; dirinnanfor ett bélte av Phicigmites.
Sjon har sinkts i borjan av 1930-talet. Al/nus har snabbt erdvrat den blottlagda
sjobottnen, vilket tydligt framgir av bilden sividl pa den nérliggande holmen (till
hoger) som pa den lingre hort beligna stranden (till vinster). -
Foto Oscar Gemrin, 7. 1939,

Asums—Bjorkaidn) och Klingvallsin. Asumsin upprinner pa sddra
delarna av Linderddsésen och genomsédtter déarefter siluriska skiffer-
omraden, innan den nér Sjoboskdlen. Den har delvis en betydande
dalgdng, t ex. 6ster om S. Asums kyrka, med ofta vil markerade
strandbrinkar hdégt ovan den nuvarande nivan. Dessa grusiga, ofta
steniga och vidl vatten- och luftdrédnerade sluttningar Oversilas i kon-
taktzonen mellan underlagrande lerlager och grusskikt av vatten, hér-
stammande frdn de norr ddrom utstrickta skifferhjderna och ler-
mordnomradena. Héirigenom skapas forutsdttningen for den frodiga
lundvegetation, som dr sd karakteristisk for dessa strdk. Eken ar det
dominerande trddslaget. 1 varaspekten framtrdda sidrskilt Alchemilla
pratensis, Corydalis intermedia, Corydalis pumila, Pulmonaria offici-
nalis, Ranunculus ficaria och Mola hirta. Négot senare tickas omra-
dena av Lamium Galeobdolon-Melica n/ii/Vora-samhéllen. Inom om-
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Fig. 4. Eriophorum latifolium pa den oversilade sluttningen vid Vitabick. — Foto
41. W EIMARCK, 7. 1939.

rddet endast hédr antrdffade &dro Brachypoclium pinnatum, Corydalis
cava och Geranium palustre. 1 de torrare delarna av det grusiga strak,
som markerar den forna isdlvens Ovre rand, upptridder den annars
sdllsynta Peucedanum Oreoselinum som karaktérsart.

Klingvallsans kéllsjo dr Ellestasjon. Denna ligger pd och grénsar
intill omraden, tdckta av issj6- och mordnlera. Ellestasjon och de
nedanfor liggande Snogeholms- och Soévdesjéarna ha dtminstone delvis
av denna orsak eutroft vatten. I synnerhet géller detta S6vdesjon, som
ligger inom de néringsfattiga sand- och grustrakterna, sa karakteris-
tiska for stora delar av Sovde socken. Fran Ellestasjons litoral hér-
stamma de enda fynden inom omréddet av Ecliinodorus ranunculoides,
och i Snogeholmssjon har den fran boérjan odlade Limnanthenmm
nymphoides numera spritt sig s, att den Overtagit ndckrosornas roll.

Klingvallsan far ocksé ett betydande vattentillskott frdn de Ostra
kanterna av Sjoboskalen. Kéllorna och &versilningsomradena, som
framtrdda frdn trakten nordvidst om Eriksdals station och foérbi Tagra,
torde till stor del drdnera omrdden, uppbyggda av sibiriska skiffrar.
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Fig. 5. Karups kirr. Myrmalmskirren i Sjobotrakten ligga alla pi sandslitten pa
nigon km:s avstind frin Romeledasens urbergsomride. — Foto H. W eimarck, 5. 1939.

I de fall, da jag varit i tillfille alt bestimma dessa vattens pH, har detta
visat sig ligga anmérkningsvéart hogt: flera kdllor hdr nédde ett pH
av 8,2. 1 oversilningsomradet vid Vitahdck &ar t. o. m. kalkstuffsbild-
ning i gang. Omradena, som bevattnas av dessa kéllvatten, bestd av
isdlvsgrus och sand och ha en frodig, calcifil flora. Vid Vilahédck
och kérret ddrnedanfdor antecknades de enda lokalerna for Juncus
subnoclulosus och Schoenus ferrugineus. Bland andra, men inom om-
rddet d4ven pé& andra hall upptridande arter av samma kategori, méar-
kas Curex fluua, Kriophorum latifolium, Juncus fuscoater och Petasites
albus. Sarskilt de tva forstndmnda arterna, Juncus subnoclulosus och
Schoenus ferrugineus, fa betecknas som indikatorer pa slan d-
orl med liog kalkhalt

litt sédrskilt beaktande fortjina de hédr och var inom sand- och
grusomrddena upptridande 6versilningskédrre n. De upptrdda
|id grusterrassernas sluttningar i kontaktzonen mellan is-
dlvs gruse n och under lagrande issjolera. Ofta dr slutt-
ningen Overtdckt av grusras eller flygsand, sd att issjolerans nédrvaro
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Fig. (& Varaspekt i naken bokskog pa sand c:a 800 m SO Sovdeborg. — Foto
Sydsv. Dagbl. Snillp., 27. 4. 1939.
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blott réjes genom den eultrofa vegelationen pa den fuktiga sluttningen.
Med nagon vana uppticker man emellertid, att vattnet inom samma
plaldomrade overallt framviller pa ungefiir samma horisontalniva.
Delta ér siirskilt tyvdligl betriffande nordsluttningen av den grusplati,
som stricker sig forbi Bjorka titl S. Asums kyrka. Typiska for dessa
oversilningsomraden dro Carex lepidocarpa, Hypericum acutum, Scir-
pus compressus, S. pauciflorus och Sparganium ramosum.

Av en annan lyp én kalkkédrren och oversilningskérren iro de
sirskilt vister om Klingvallsan forekommande myrmalmskirren. Dessa
fa sitt vattentillskolt huvudsakligen fran Romeleasens urbergsomraden.
Den hoga jarnhalten far diarigenom sin forklaring.  Floran inom dessa
kiirr dr eutrof: de flesta arterna dro gemensamma med de kalkrika
kiirren men icke med de oligotrofa kirren. Differentierande art,
d. v. s. typisk £or myrmalmskiirren men ej representerad i kalkkarren,
iro Viola epipsila.  Arten aterfinnes ej heller inom nagon annan kiirr-
lvp inom omradel. Viola epipsila &r hir indikator pa myur-
malmskérr,

I savil de kalkrika Kiirren som i myrmalmskérren har en intensiv
brianntorvstikt forekommit. 1 dessa [Orsiggar fortfarande igenvix-
ningen och ateruppbyggnaden. De blotaste partierna koloniseras forst
av Typha latifolia, ofta ocksa av Phragmites. Sedan den av dessa ar-
ter nybildade torven néatt vattenytan, overtages deras rvoll av Carex
paniculata.  Atminstone i de fall di en viss variation i vattenstandet
under olika arstider gor sig géllande, far paniculata-kérret tyvpen av
ett pelarkirr.

I depressioner inom sand- och grusomriaden forekomma ocksa
oligotrotkirr. Dessa dro helt omslutna av sand och grus och torde i
regel alminstone ej na kontakt med eventuellt underlagrande lera. ISit
utpriiglat sadant Kirr linna vi strax oster om Sovdeborg och flera i
omradena sydost om Sovdesjon.  Kirret vid Sovdeborg har man sokl
drianera genom ett omkr. meterdjupt dike, som slutar blint i den kring-
girdande sandasen.  Hér gar sanden alminstone ned il dikels botten.
Indikatorer pa oligotrofkirr av denna typ éro inom
Sjobo-omradetl Eriophorum vaginatum, Trientalis, Vaccinium myrtillus,
V. uliginosum och V. vitis idaea.

Vistliga arter.

Inom omradet éro 14 £ utpriiglat vistliga arter representerade.
Dessa dro karakteristiska for Sydsveriges suboceaniska provins men
aro ej eller blott sparsamt foretridda inom den mellanbaltiska. De



BIDRAG TILL SKANES FLORA . SJOBOTRAKTEN 183

viistliga arterna ha edafiskt vitt skilda krav: nagra bora nirmast foras
titl den oligotrofa tvpen, andra till den cutrofa, nagra forckomma ute-
slutande pa fuktiga lokaler, andra pd torra, sandiga. Dessa arlers
lokal- och individlirekvens dro dirfor inom omradet i {Orsta hand be-
roende pa de forhandenvarande, edafiska Dbetingelserna.  Ingen av
arterna befinner sig efter allt att doma hir niira sin (absoluta) klima-
tiska ostgrans.

Den viistliga gruppen indelas hiir i 5 underavdelningar. varvid
hinsyn tagits till standortens beskaffenhet.

a. Huvudsakligen oligotrofa arter, torekom-
mande i mossar, kirr och pa fuktiga hedar.

Erica tetraliv — Sovde sekt. 4, ¢. 400 m NO Hoghult, pa tuvor i
dritnerat Kirr: Sovde, sekt. 9. ¢. 500 m SO Tannhusel, pa Sphaynum
pcdustre-tuva.

Den rikaste av de bada lokalerna ar den vid Hoghult, dir arlen
uppltrider talrikt.  Erica intager hir tuvor i del nagot upphdjda mitt-
partiet och forekommer tillsammans med Andromeda polifolia, Erio-
phorum polystachyum, E. vaginatum och Vaceinium uliginosum. 1
den sodra, lagt Dbeligna kanten av kirret, diir drineringsvatten fran
de ovanfor beligna lerakrarna kommer, upplrida Carex pulicaris och
Primula farinosa.  Detla vatten avledes emellertid genom ett dike till
ell nirbeliget storre floddike, varigenom de mera oligotrofa arternas
stiandort ej torde influeras diarav. — Den andra lokalen, den i kalk-
kiirret nidra Tannhusel, utgores av en liten mossbhiink, hojande sig om-

H, m dver de omgivande brinntorvstagen. Medan pH {0r Fricd’s

kring
standort bestimdes till 5,6, var pn i det nirbeligna kiirrvattnet vid bin-
kens bas 8,2,

Lgendomligt ér, att Erica hell saknas pa de vidstrickta, slillvis
ganska sanka hedmarker, kallade Sovde ljung, som striicka sig mellan
Lotienstorp och Trulstorpsgardarna.  De likna mycket Skanors ljung.
ditr Erica upptrider som karaktirsviixt, likasa hedarna pa Jylland.
Sannolikt &r luftfuktigheten {or lag i Sjobo-omradet, tov att Irica
skulle kunna hitvda sig pa dylika standorter.

Sovde, sekt. 8, c. 500 m SV Trulslorp,

Gentiana pneumonanthe
fuktig sandmark.

Arten hor till de sent blommande typerna, vilka, liksom de tidi-
gaste varvixterna, alltid dro svarast att fa med nagorlunda fullstéiindigt
vid en inventering. Folkskoleinspektor BRANDT har meddelat mig, att
han funnit arten nira Sovdesjons svdostra del, diar liknande sankmar-



184 H. WEIMARCK

ker fro vanliga. Sannolikt dr denna art representerad pa flera lokaler
inom omradet.

Galium scatile
tiga marker, huvudsakligen inom det flacka sandomradet: antecknad
fran 17 sektoner.

allmiin och ofta upptriiddande massvis pa fuk-

Hydrocotyle vulgaris — spridd 6ver hela omradet: kind fran 21
sektioner.

Juncus squarrosus — hiir och dir pa fuktiga hedar och mader:
antecknad fran 10 sektioner.

Pedicularis silvatica — observerad inom 6 sektlioner.

Radiola multiflora — Blentarp, sekt. 3. nedom Ramnakullen vid
bicken: Sovde, sekt. 8, 1 km NO Trulstorp, fukltig sandmark. — Pros-

ten N. JOANSSON har meddelat mig, att han iakttagit Radiola i Blen-
tarp. sekt. 4. c. 1,6 km NNV Blentarps kyrka., pa en gangslig, som
emellertid 1939 upplojts.

b, Arterupptridande pa mera niiringsrika loka-
ler, vid bdckar eller vid kiallor,

Scirpus setaceus — Blentarp, sekt. 3, nedom Ramnakullen, 1 bick-
fara; Blentarp, sekt. 4, 800 m NO Simonstorp, killflode vid bick; d:o,
Rasakra. i litet kiirr: Everlov, sekt. 1, 300 m N Rodde, i Kirr; Everlov,
sekt. 2, 500 m NV Ostarp, vid kallflode i bickdalen; Everlov, sekt. 3,
500 m NO Henriksdal, 1 kanten av alkirr; d:o, ¢. 1 km NV Everlovs
kyrka, vid biicken; Sovde, sekt. 5, ¢. 300 m N Roshus, i fuktigt strak;
Oved, ¢. 500 m S Torp, fuklig, N-exponerad shulining.

Da arten synes vara mycket torbisedd, ha alla Jokalerna hiir upp-
riknats.  Den upptriider ofta i ringa méngd. Den mest typiska lokalen
ar oversilningsmarker, som uppsta i kontaktzonen mellan isilvsgrus
och underlagrande issjolera.  Arien hor diarfor sokas framfor allt pa
grusplataernas slultningar,

c. Mera cutrofa arter., huvudsakligen i lundar
och fuktiga bok- och ekskoganr.

Geranium palustre — S, Asum, sekt. 3, c. 1 kim OSO Asums gard,
fuktig sluttning invid Asumsdin.

Polygonatum verticillatum - har och dir inom hela omradet;
funnen i 12 sektioner.
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d. Arter upptridande pa torr, sandig eller gru-
sig mark.

Hypochoeris glabra — ofta upptridande massvis, sirskilt pa san-
diga Akrar tillsammans med Arnoseris minima; antecknad fran 11 sek-
tioner.

Hypochoeris radicata allmén: kiind fran alla (24) sektioner.

Teesdalia nudicaulis allmén och karaktirsart for de sandiga
omradena; funnen i 22 sektioner.

Teesdalia synes icke upplrida pa lera. Dess grins t. ex. mot mo-
rinleran pa Romeledasen dr svnnerligen skarp. Sa upptrider den vid

Ramnakullens fot och strax vister om Simonslorp (bada lokalerna i
Blentarp, sekt. 3) som en tickande bard just i Romeleissjons s{rand-
brink. Dirovan saknas den helt.

e. Upptriddande pa akrar.

Stachys arvensis — lstorp, aker 300 m O listorps kyrka, sparsamt:
S. Asum, sekt. 3, dker 500 m V Barleja, sparsamt. — Arten ir sannolikt
vanligare an som ovan kunnat angivas. Den ér synnerligen latt att
for])lﬂd om den upptrider i ringa mangd.

Ostliga arter.

Vid diskussionen av arterna inom denna grupp har jag medtagit
de arter, som HARD (1924) riknar till Herniaria-gruppen, dven om
niagra av dem ej dro siirskilt utpriglade eller rent av borde inordnas
pa annal hall.  (Jmf. AumQuist, 1929.) Manga av dessa arler iiro
cutrofer eller kulturmarksarter. Av denna anledning &dro atskilliga
av dem ganska allminna inom omradet, lika allminna som Hypochoe-
ris radicata och Teesdalia bland de viistliga arlerna.

Allmanna till timligen allmiinna éro:

Aphanes microcarpa (13 sektioner), Anchusa officinalis (21 sekl.),
Chaerophyllum temulum (12 sekt.), Herniaric glabra (21 sekt), Pa-
paver Argemone (15 sekl.), Papaver dubium ({21 sckt.) och Potentilla
reptans (13 sekl.).

Mera spridda édro:

Aphanes arvensis (8 sekl.), Campanula persicifolic (6 sekt.), Dian-
thus deltoides (8 sekl.), Gagea minima (4 sekl.), Helleborine latifolia
(6 sekt.), Lithospermum arvense (7 sekt.), Malva alcea (6 sekt.), Satu-
reia Acinos (5 sekt.), Veronica hederifolia (8 sekt.), Viola hirta (8 sekt.),
Viola stagnina (flera lokaler i 3 sekt.) och Vogelia paniculata (5 sekt.).



186 H. WEIMARCK
Av de Ovriga arterna, som av HARD riknas till denna grupp. iro
nagra T sillsynta, andra c¢j alls antriiffade.

De silllsyntare aro:

Allium scorodoprasum — kulturmarksart; funnen i llstorp samt
i S. Asum sekt. 2 och 3.

Arabis hirsuta — kind fran Bjorka, S. Asum sekl. 1 och Oved.

Arctium lappa — kulturmarksart; anlecknad fran Sovde sckt.
2 och 8.

Carex vulpina — i dngar: S. Asum sekt. 1 och Sovde sekt. 4.

Corydalis cava — S. Asum, sekt. 2, ¢. 500 m NV S. Asums kyrka.

i sydsluttning mot Asumsdn (notarie H. KOLLIND).

Av LecHe (1744, n. 54}, uppgiven tor »Blentarp, Lillevang» men
har dir ej aterfunnits vnder inventeringen, trots noggrant sokande.
Denna art brukar hora Gl de av ortsbefolkningen mera kiinda, men
den dr ej bekant for blentarpsborna sisom vixande dér.  Sannolikt
har viixtlokalen genom hygge eller rent av genom uppodling sa f6r-
indrats, att arten forsvunnit.

Corydalis pumila —— Bjorka, 1 km O Bjorka kyrka i bokbacke nira
an; S. Asum, sekt. 1, 500 m SO S. Asums kvrka 1 ekbacke: S. Asum,
sekt. 2, 500 m NV Asums kyrka i sydsluttning mot an; S. Asum, sekt. 3.
600 m O Asums gard, svdbrant i ekbacke. —— Samtliga lokaler befinna
sig 1 Asums-Bjorkadns dalgdng, pa lerblandad moriin eller i sluttningar,
som oversilas av vallen, drinerande lermorin.

Cuviera europaea — Sovde, sekt. 9, 500 m SO Skiipperod, fuktig ek-
bokbacke.

Arten dr sedan gammall kind fran Roddinge, diir den viixer pa
liknande lokal. Omradet S Skiipperod bevatinas av en rad killfloden,
framspringande nedom de hoga grusbranterna och sannolikt dtmin-
stone delvis hirstammande fran silurlagren i hojderna ovanfor. Loka-
fen hor till de rikaste inom omradet, en dngsskog med bl. a. Agropyrum
caninum, Brachypodium silvaticum, Bromus asper, B. racemosus, Hel-
leborine latifolia, Neottia nidus avis och Sanicula europaea.

Datura stramonium — kulturbetingad eller forvildad: Sovde, sekt.
6, vid Sovde kyrka pa kyrkogardsmurens sydsida: Blentarp, sekt. 5.
Bosarpsuimark, vid ladugarden.

Delphinium consolida — Iverlov, sekt. 1, 1 km SV IIemmeslorp
(norra). — Lokalen &r meddelad av prosten N. JOHANSSON. D& arten

ir en sent blommande hostviixt, dr det troligt, att den finnes pa flera
stillen men ej blivit antecknad; kompletterande uppgifter onskvirda.
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Gagea stenopetala — Everlov, sektl. 3, sandiga akrar. 1 km och
1,3 km OS50, 500 m S, 1 km V och 1 km SV Everlovs kyrka: lstorp,
400 m N Ilstorps kyrka, sandig aker.

Denna art dr sannolikt ej ovanlig inom dessa omriden. Den till-
hor emellertid de allra tidigaste varviixterna, och blomningen iir hastigl
over. De sista fynden gjordes den andra maj! Kompletterande upp-
gifter dro dirtéor i hog grad onskvirda.

Onopordon acanthium — tidigare viixande i S. Asum, sekt. 1, strax
O kyvrkan, dil den emellertid blivit inplanterad.  Ar numera genom
viigbreddning forsvannen.

Ribes alpinum —— antecknad frin Bjorka, Blentarp, sekt. 2. Ever-
Jov, sekt. 2 och S. Asum. sekt. 1.

Silene nutans —— endast antrittad 1 Sovde, sekt. 8.
Trifolium agrarium — kiind fran Blentarp, sekt. 2 och 5, Sovde.

sekt. 9 och S. Asum, sekl. 2. Den rikaste forckomsten #ar den i
Blentarp, sekt. 5, pa Vallerddshacken, ¢. 1 km O Blentarps kyrka i
vigskirning.

Bromus tectorum -— S. Asum, sekt. 1 och 2, i sydsluttningar pa
isilvsgrus.

Av andra Ostliga arter, funna inom omradet, miarkas framfor andra
Draba murdalis och Helianthemum nummularinm.

Draba muralis — Bjorka, vid bron dver an, c¢. 400 m N kyrkan:
d:o, i vagskirning, ¢. 800 VNV kyrkan; S. Asum, sekl. 2, 300 m N
vadstillet vid Nymolla, brant grushacke: d:o, 500 m O Nymolla pa
hanvallen; Oved, 500 m S Torp, pa banvallen.

Helianthemum nummularium — S. Asum, sekt. 2, 800 m ONO
Nymolla, pa svdexponerad, stenig backe, ett 10-tal individ.

Andra anmérkningsvirda vixtfynd.

Mopecurus aequalis — llstorp, c¢. 1 km O Skarrie, kiirriing pa is-
alvsgrus.

Blechnum spicant — Blentarp, sekt. 6, ¢. 1 km V Karups gard i
bicktara (leg. S. WALDHEIM). — Arten dr lidigare uppgiven for om-

radet av LECHE (1744, 20, 21}, som anger Simonstorp, »Folahagen»,
som fyndort.  Den har forgives eftersokts dir.

Calamagrostis neglecta — S. Asum, sckt. 1, ¢. 1 km N Sjobo sta-
tion i litet kiirr: Sovde, sekt. 5, 100 m N Roshus i videkérr.

Carex caespitosa S. Asum, sekt. 2, ¢. 700 m NO Nymélla i kalk-
kiirr; Oved, ¢. 500 m SO Torp i kérr.
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Carex [lava —- Blentarp, sekt. 4, ¢. 1,3 km NO Blentarps kyrka i
kéarr; d:o, ¢. 800 m NO Simonstorp, kiarring i backdal: Everlov, sekl. 1,
c. 1,2 km NO Blentarps kyrka i kiirr; Everlov, sekt. 2, 500 m NO Ostarp
i biickdal: Iistorp, 1 km NO Ilstorps kyrka, vid dike; S. Asum, sekt. 2,
300 m NV Asums kyrka pa slutining mot an; d:o, 700 m och 800 m
NNO Nymolla i kirr: S. Asum, sekt. 3, ¢. 2 km NV Asums kyrka i
kiarr; Sovde, sekt. 1, ¢. 1 km SO N. Lien i kirring: Sovde, sekt. 9,
500 m SO Tannhusetl 1 kérr: d:o, 300 m NV Vitabick oOversilad slutt-
ning med kalktuff: Oved. 500 m SO Torp i kiirriing.

Arten dr inom Skane mycket f6rbisedd och kommer sikerligen
Inom
omradet foredrager den kalkrika lokaler och upptrider i storre mangd
endast dar. — Lokalen i Blentarp sekt. 4, 800 m NO Simonstorp, ar
synnerligen rik pa Carices av denna grupp.
C. Hornschuchiana, C. lepidocarpa, C. Oederi v. oedocarpa, (. flavaX
Hornschuchiana, C. flavaXlepidocarpa och C. flavaXX Oederi v.
carpa.

Carex Hartmani —— S. Asum, sekt. 2, kalkkirr ¢. 800 m NO Ny-
mélla; S. Asum, sekt. 3, ¢. 2 km NV Asums kyvrka, kalkkiirr i hbokskogs-
brynet.

inom de mera eulrofa delarna att visa sig vara ganska vanlig.

Har antriffades niimligen

oedo-

-

Carex Hartmani beskrevs som ny av CAJANDER (1935). Den har
forut betraktats som identisk med C. polygama SCHKUHR ecller med
vissa lyper inom denna arls formkrets. Da €. Hartmani, sa vill jag
har mig Dbekant, icke har omtalats i svensk litteratur, ma det anses
limpligt att efter CAJANDERs framstillning i nedanstaende schema
meddela de viktigaste eller atminstone de littast iakttagbara karaktirer,
som utmirka de bada arterna till skillnad fran varandra. Hirvid har
foga hinsyn tagits till de bada underarter, i vilka CAJANDER uppdelat
C. polygama. Betriffande dessas differentiering hénvisas lill original-
arbetet. Slutligen fortjanar det i detta sammanhang papekas, atl inom
Skane hittills blott patriftats €. Hartmani, medan €. polygamu ej ir
antriffad.

(. polygamau. . Hartmani.
Blad
toppax klubbformigt med vil utvecklad

(ljust) bla- eller blagra-grona; Blad rent grona, blott i nedre delen

+ blagréna; toppax  cylindriskt, &-del

&-del; Q-ax i regel 2—3, rundade—av-
langa; fruktgomme med raka eller svagt
krokla kaunter, otydliga nerver och at-
minstone till mitten med stora papiller;
nét ndende till mitten av fruktgommet
eller nagot hogre.

svagt uivecklad eiler saknas; Q-ax i re-
gel 3--4, de understa cylindriska; frukt-
gomme med tydligt krokta kanter, [ram-
triidande nerver och overallt fina papil-
ler; not naende till fruktgéommels topp.



BIDRAG TILL SKANES FLORA 6. SJOBOTRAKTEN 189

Carex lasiocarpa — Sovde, sekt. 8, ¢. 1 km V Sovdeborg 1 kérr.
Carex lepidocarpa —— funnen inom 11 sektioner. — Arten betraktas

i allméinhet som kalkbunden, vilket emellertid ej synes vara si utprig-
lat inom detta omrade som pa andra hall.  Den &r hiir i delta avseende
i varje fall mindre ulpriglad an C. flava. C. lepidocarpa ir liksom
sistndmnda art inom Skéne myvcket {6rbisedd och synes ofta vara (or-
vixlad med C. Oederi (v. oedocarpa!).

Carex paniculataXremota (C. Boenninghauseniana) -— Sovde,
sekt. 9, ¢. 800 m NO Tagra vid killa i bokskog. Hybriden upptridde
i en ensam tuva och antriffades av deltagare 1 den bolaniska kursen i
Sjébo.  Denna hybrid var forut kéind blott fran tre lokaler i Sverige
(HOLMBERG, 1927: NILSSON, 1930).

Chimaphila umbellata — Lverlov, sekt. 3, ¢. 1,5 km NV Ostarp i
tallskog intill landsviigen Everlov—Veberod; Sévde, sekt. 6, 1 tallsko-
gen niira Bellevue. — Den forstnimnda lokalen pavisades for mig av
prosten JOHANSSON, som iakttagit den dir under manga ar; den sist-
nimnda fyndorten éir sedan linge (LirLya, 1870) kind i bolanisk
litteratur.

Echinodorus ranunculoides
400 m OSO Ladugéard, talrik.

Elymus arenarius — Bjorka, grusbacke 400 m SO Bjorka kyrka;
d:0, 300 m N Skarrie vid basen av flygsandsdyn: Lverlov, sekt. 1.
Rodde, vid vigen nédra bron Over bicken; Everlov, sekt. 2, 400 m SSO
Hemmestorp (norra), vid basen av sandkulle; d:o, ¢. 1 km NV Ostarp,
pa sandsluttning; Sovde sekt. 6 o. 7, Bokeberga & omse sidor om viigen

Sovde, sekt. 3, Ellestasjons strand,

Sjobo—Sovestad, nedom striket av isiilvsgrus; Oved, vid Vambsjon
400 m V Oveds stalion, pd stranddyner.

En markant skillnad kan iakttagas i denna arts upplridande vid
havs- eller insjostriinder och pa sandmarker, avligsna fran vatten. Vid
stranderna intager nimligen Elymus girna dynernas rygg, i de mera
torra omradena diremot alltid deras bas. Trots sin utpriglal xero-
morfa byggnad torde denna art saledes icke fala en alltfér stark ut-
lorkning.

Epilobium adnatum — Sovde, sekt. 7, ¢. 1 km ONO Snogeholm vid
stranden av Snogeholmssjon.

Epilobium collinum — Blentarp, sekt. 1, ¢. 1,5 km SO Bonnarp,
pa vigkant; S. Asum sekt. 2, ¢. 1,5 km NV S. Asums kyrka vid
markvag.

Denna arts utbredning i Skane éir mycket obetydligt kiind. Den
forvixlas latt 1 falt med E. montanum, men upptrider garna pa tor-

13 BRotaniska Noliser 1940,
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rare standorter dn denna. Steniga, torra backsluttningar synas vara
dess ritta hemvist.

Fuphrasica suecica — Everlov, sektl. 2, ¢. 400 m SO Hemmestorps
molla, pa fuktig dngsmark. — Arten intog hic nagot 10-tal kvim och

upptradde talrikt. Den stod i full blom vid mitt hesdk pa platsen den
12 juni.

Festuca ovina v. capillata — Blentlarp, sekt. 4, ¢. 1 km NNV Blen-
tarps kyrka i odlad tallskog.

Filipendula hexapetala — S. Asum, seki. 1, Grimstofta, pa stenig,
nigot fuktig ljungbacke niara Asumsén; S. Asum, sekt. 2, 500 m V
S. Asums kyrka i ekbacke nidra Asumséan; S. Asum. sekl. 3, dngsmark
¢. 1 km O Asums gard; Sovde, sekt. 8, ¢. 600 m V Sivde kyrka, pa
grushackens slutining mot Sovdesjon; Oved, c. 300 m SO Torp. pa
stenig, ndgot fuktig backe av urbergsmorin.

Filipendula hexapelala {ar sannolikt anses vara sparsam édven i
andra delar av mellersta Skane. Arten synes endast upplirida i en he-
stimd miljo, nédmligen steniga eller grusiga och nidgotl fuktiga backar
(jmf. HArp, 1924, 92, 93). Denna standoristyp dr ej sirdeles vanlig i
sédra och mellersta Skane.

Gymnadenia conopsea — Blentarp, sekt. 4, ¢. 800 m NO Simons-
torp, pa dng vid bicken; Everlév, sekl. 1, ¢. 1,2 km NO Simonstorp,
pa éng vid bicken.

Hypericum hirsutum — S. Asum, sekt. 2, kalkkirr ¢. 800 m NO
Nymolla; S, Asum, sekt. 3, ¢. 2 km NV Asums kyvrka, i kalkkérr i bok-
skogsbrynet; Sovde, sekt. 4, c¢. 700 m O Assmiésa, pa fuktig, lerblandad
urbergsmorin.

Hypericum humifusum — hir och var inom omradets flacka
grus- och sandfalt; funnen i 10 sektioner.

Juncuas subnodulosus — Sovde, sekt. 9, kirret 400 mu SO Tann-
huset. — Arten vixer hir utefter diken och bickslrak, som vallnas
fran i sluttningarna i NO framspringande killor. Vatinet dr hir syn-
nerligen kalkhaltigt. Ltt flertal vattenprov fran artens standort visade
pH=8,2.

Koeleria glauca — Bjorka, c¢. 500 m V Skarrie, pa flvgsandsdyn:
Everlov, sekt. 1, 300 m NO Rodde, pa flygsand (S. WALDHEIM). — En

sedan linge kiind lokal inom omradet ér den pa sanddynerna intill
Oveds station. Hir eftersoktes arten emellertid ett flertal ganger for-
gives. Sannolikt har den hir utplinats, dd detta omriade numera ér
en livligt besokt badplats. Déremot aterfanns lokalen invid Kloster-
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sagens station i Vambs socken, dir arten fortfarande upptrider i
méingd.

Linncaea borealis -— Blentarp, sekt. -, c. T km NNV Blentarps kyrka,
i odlad tallskog. Lokalen pavisad fér mig av prosten N. JOHANSSON.

Litorella uniflora — Sovde, sekt. 3, ¢. 500 m SV Ellesta vid Ellesta-
sjon: Sovde, sekt. 8, ¢. 300 m SO Trulstorp vid dike pa sandmark.

Myrica gale -—— Sovde, sekt. 9, c¢. 300 m SSO Jordboden, pa moss-
bhink 1 kalkkérr.

I'vndet, som utgjordes av en enda buske. maste anses myckel over-
raskande, dd Myrica dr att beteckna som en oligotrof vixt. Busken
viixte pa en vall, som kvarlamnats mellan tva torvgravar. Del kapil-
lirt fran det underliggande kalkkirret uppstigande valinel miste vara
myckel obelydligt. Jamfor i detta avseende den i samma kiirr upplri-
dande Erica (sid. 183).

Ornithopus perpusillus — Everlov, sekt. 1, ¢. 1,5 km NO Simons-
torp, pd sandig dker, massvis; Everlov, sekt. 2, ¢. 1 km V Ostarp,
sandig fker, sparsamt; S. Asum, sekt. 1. 600 m S Gumparp, mellan
sandig dker och ljungbacke, talrikt.

Denna art dr tidigare bekant som vildviixande endast pa Nybro-
filtet oster om Ystad. Hur vixten kommit in inom omradet, om genom
fagelspridning, genom kloverfrd eller pa annal sitt, undandrager sig
vart bedomande. Mycket mojligt dr, att den under ling tid forekom-
mit héir, men att den blott under mycket varma och torra somrar som
den dr 1939 tormar ndmnvirt hivda sig.  LErfarenheten om dess mve-
ket vixlande upptridande vid Nybro tvder pa ett sadant samband.

Petasites albus — Blentarp, sekt. 2, 700 m NO Agerup, i biickfara
1 bokskog; Everlov, sekt. 1, alsnir vid biack. 500 m NV Roddemdolla;
d:o, 300 m NO Stampen vid biick; d:o, 600 m SV Ostarp i alkiirr;
Sovde, sekl. 2, 300 m NNV Gelsholmen, vid bhiick. massvis; Sovde, sekl.
9, 300 m V Jordboden, alkirr vid killa.

Picris hieracioides — S. Asum, sekt. 3, ¢. 1 km NO Asums gard, pa
backe med i dagen gaende skiffer.

Sanguisorba minor — Blentarp, sekt. 5. ¢. 1 km O Blentarps
kyrka, i vigskirningen pa Vallerodsbacken.

Schoenus ferrugineus — 300 m NV Vitabiick, pa oOversilad slutt-
ning med ung kalktuff; d:o kalkkirr, 300 m SSO Jordboden.

Sovde, sekt. 6, 600 m SV Sovdeborgs slott,
i ekbacke, tickande omkr. 1 kvm. — Lokalen éir sedan linge bekant
(IFrRIES, 1835, 98).

Sedum sexangulare
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Trifolium striatum — S. Asum, sekt. 1, ¢. 1 km NNO Sjobo station,
pd gruskulle (S. WALDHEIM); Sovde, sekl. 1, 600 m SV Ugglesjo, pa
stenig moriinbacke; Sovde, sekt. 3, 500 m SV Ellesta nira Ellestasjon,
grusbacke.

Veronica monlana — Blentarp, sekt. 1, I km SO Bonnarp, fuktig
bokskog vid biick; Blentarp, sekt. 3, 500 m SV Simonslorp, bickfara
i bokskog; Sovde, sekt. 4, 700 m SO Assmasa, i fuktig bokskog; Sovde,
sekt. 5, 500 m SV Snogeholm, i bokskogskéarr; Sovde, sekt. 7, 700 m
NV Sagmollan, bokskogskirr.
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Uber die Nomenklatur zweier Ranunculus-
(Halerpestes-)Arten.

Von NILS HYLANDER.

Vorliegender kleiner Aufsatz ist durch die Arbeit von H. LINDBERG:
Ranunculus scalsuginosus Pallas. (R. cymbalaria Pursh.) in Botaniska
Notiser 1939 veranlasst und beabsichtigt nur, ein nomenklatorisches
Ubersehen darin zu berichtigen, um zu vermeiden, dass die schon vor-
her allzu verwickelte Nomenklatur der skandinavischen Getfassptlanzen
noch mit einem {iiberfliissigen — weil unbrauchbaren - — Namen belastet
wird, nimlich Ranunculus salsuginosus Pall. — von Ranunculus salsu-
ginosus Georgi um ein Jahr antedatiert.

In der Tat wurde die zugrunde liegende Namensverwechselung i. J.
1819 durch voN SCHLECHTENDAL geklirt, und beide Namen — PALLAS
sowie GEORGI'S — sind im INDEX KEWENSIS getrennt aufgefiihrt, ob-
wohl der letztere merkwiirdigerweise ohne ldentifizierung. Betreffs
der von LINDBERG vorgenommenen Zusammenfithrung sowohl des
asiatischen »R. sarmentosus Adams» wie des amerikanischen R. Cym-
balaria Pursh (sowie auch stidamerikanischer Formen) wage ich mich,
wegen mangelnder Kenntnis grisserer Herbarmaterialien, nicht néiher
zu dussern als mit einer Vermutung ithrer Richtigkeil. HANDEL-MAZZETTI
{1939) nimmt zwar wie Ovczinvokiv (in F1. URSS. VII, 1937) den
entgegengesetzten Standpunkt ein; andererseits fassen manche friihe-
ren Autoren seit den Zeiten DE CANDOLLE's die Arl in demselben weiten
Umfang wie LINDBERG, hochstens unter Erwithnung einiger Extrem-
formen als »Rassen» oder »Varietilen» (z. B. DE CANDOLLE 1818 u.
1824, v. SCHLECHTENDAL 1819, LEDEBOUR 1830 u. 1842, BRITTON &
BrowN 1913, und — nach HANDEL-MAzzETTI 1939, worauf ich hin-
weisen mochte — »autt. plur. asiat.»: so auch FRISENDAHL 1921).

Wie LINDBERG sagt, wurde diese Art, und zwar eine asiatische
Form davon, mit bindrer Nomenklatur erst von PALLAS 1776 publi-
zierl, zwar ohne nihere Beschreibung aber durch den Hinweis auf die
Tafel XIII: 2 bei AMMANN 1739 und das Aufnehmen des dazu gehorigen
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Textes in klarer und auch nach den neuesten Nomenklaturregeln be-
friedigender Weise. Ungliicklicherweise war aber schon cin Jahr
frither in der Arbeit: Bemerkungen einer Reise im Russischen Reich
im Jahre 1772 von J. G. GEORGI cin Ranunculus salsuginosus auch
giiltig beschrieben worden, der zunichst auf den Ranunculus foliis
radicalibus oudlibus, petiolalis tridentatis bei GMELIN 1769 fussle, unter
dessen Belegen aber durch diesen Hinweis auch eine Pflanze aus dem-
sclben Werke AMMANN's wie oben war; jedoch nicht die Nr. 107 — die
R. salsuginosus Pall. ausmacht — sondern Nr. 105.  Samen dieser
Pflanze, die durch die Beschreibung von GMELIN sowie durch die von
ihm herangezogenen Synonyme ihrer Identitit nach ganz klar ist,
wurden offenbar schon in den nichsten Jahren aus Russland nach ver-
schiedenen ausliindischen botanischen Giirten gesandt, wodurch man
die Pflanze gut kennen lernte, wihrend gleichzeitig ihre Beschreibung
durch GEORGI aus irgend einem Grunde verschollen wurde —— nicht
aber die spiitere PALLAS sche Publikation der anderen Art. So kam es,
dass AMMANN's Ranunculus Ny 105 binnen kurzem von zwei verschiede-
nen Autoren nach kultivierten IExemplaren beschrieben und schoén ab-
gebildet wurde. 1776 erschien R. ruthenicus Jacq., 1778 R. plantagini-
folius Murr., und unter einem dieser Namen ist die Arl seilher meistens
bekannt - ihre Artrecht der vorigen Art gegeniiber wurde wohl nie-
mals bezweifelt, denn sie ist besonders durch die weit grosseren Bliiten
und durch die dickeren, beinahe lederartigen Blitter mit £ ovaler,
ganzrandiger oder nur an der Spitze (2-)3-gekerbler Spreite leicht
kenntlich und gut geschieden. Merkwiirdigerweise geriet aber Jac-
QUIN bei der Neubeschreibung fehlerhaft als ein Synonym die AMMANN'-
sche Art Nr. 107 anzufiihren; dies kann meines IErachlens aber kaum
Anlass geben, den JAacQuin'schen Namen als ungiiltig zu belrachten.
denn seine Beschreibung ist ja ganz deutlich auf die von ihm gesehenen
Gartenexemplare begriindet.  Dieser Unfall bei JACQUIN scheint spi-
teren IForschern entgangen zu sein; dagegen hebt VON SCHLECHTENDAL
(I819) hervor, dass bei MURRAY (1778) in der Synonvinice seines neuen
R. plantaginifolius dasselbe falsche Zilal sich finde. Dies ist nicht
ganz richtig: die Sache liegt bei MURRAY etwas komplizierter: ja, es
scheinl mir sogar ganz unklar, wie man diesen FFall nach der moder-
nen Typenmethode beurteilen soll. MURRAY ziehl niamlich gleichzeitig
mit seiner eigenen Beschreibung zwei dltere, in der Tat hierher gehé-
rende Namen als Synonvme heran, und zwar GMELIN'S Ranunculus
foliis radicalibus oualibus, petiolatis tridentatis sowie den auch vom
letzgenannten Autor dazu gefiihrten Ranunculus plantaginis folio, foliis
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partim integris partim bifidis vel trifidis aus einem STELLER'schen
Manuskript — daneben aber auch, obwohl mit deullichem Zaudern.
die Nr. 107 bei AMMANN mit der Bemerkung: »Descriptio forsitan hue
pertinet, non vero icon cit. Tab. 13. fig. 2». Aber von der mil MURRAY'S
yneuer» Art sicher identischen Nr. 105 bei AMMANN sagl er, diese moge
vielleicht hierhergehoren, die Beschreibung sei aber zu diirftig, um
sichere Schliisse zu erlauben; besser diirfte jedoch — nach MURRAY —-
jene Art, AMMANN Nr. 105, mit R. salsuginosus P allas passen, wire
es nur nicht so, dass dieser Autor sich bei seiner Beschreibung auf das
Bild (XIII: 2) bei AMMANN stiitze, ein Bild das woll doch unmdoglich
7zu R. plantaginifolius passe. Wozu er die erstaunende Bemerkung fiigt,
er sei verwunderl, dass GEORGI — obschon ohne PALLAS’ Namen zu
nennen —— Ranunculus salsuginosus mit dem obenerwéihnten Synonym
von- GMELIN versehen und doch nicht die Verschiedenheit zwischen
diesem und der Figur (XIII: 2) bei AMMANN bemerkt habe. MURRAY's
selbstbewusste Schlussworter, seine neue Beschreibung und Abbildung
sollen diese »memorabilem plantam» aus dem Dunkel hervorziehen,
sind also won ein wenig beschrinkter Wahrheit.

Fiir die Nomenklatur von noch grosserer Bedeutung war es aber,
dass die Verwechselung der beiden homonymen Arten von GEORGI und
ParLas auch in dem grundlegenden Werke, DE CANDOLLE’s Systema
naturale zuriickkam, sodass die GEORGYI'sche Art als » Raununculus salsu-
ginosus Pall.» bezeichnet wurde, wihrend im tbrigen alle Literatur-
angaben betreffs beider Arten richtig sind. Wie schon oben gesagt,
wurde dies in VON SCHLECHTENDAL's Animadversiones 1819 korrigiert,
ohne dass jedoch DE CANDOLLE, bei der einige Jahre spiiter folgenden
Bearbeitung der Ranunculazeen im Prodromus, aul SCHLECHTENDAL'S
Berichtigungen — in diesem Falle wie iiberhaupt —— irgend eine Riick-
sicht nahm. Die nicht selten gebrauchte Bezeichnung »R. salsugino-
sus DCo sollte also mit R. salsuginosus Georgi ersetzt werden. Das
Verdienst um die Wiederentdeckung des GEORGI'schen Namen gebiihrt

HANDEL-MaAzzZETTI. Dieser — der in seiner Arbeit 1939 die Gattung
Halerpestes aufrechthallel — hat aber da den Namen R. salsuginosus

als ein Nomen ambiguum verworfen und fiir die GEORGI'sche Art den
Namen Halerpestes ruthenica (Jacq.) Ovez. gewiihlt.  Der Schluss ist
bet dieser Gattuugsabgrenzung richtig, die Primissen aber nicht. Is
handelt sich ja nédmlich hier nicht um eine Art, deren urspriingliche
Fassung von verschiedenen FForschern verschieden beurteilt und deren
Name damit auf verschiedene Sippen bezogen wurde, sondern eine Ver-
wechselung zweier, von verschiedenen Autoren beschriebener, auf ver-
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schiedene Typen Dbegriindeter aber mit gleichlautenden Namen ver-
sehener Arten, von denen die iltere unrichtigerweise vernachlissigt
wurde. Solange die Nomenklalurregeln keine Nomina specifica
conservanda et rejicienda zulassen, muss der Name Ranunculus scdsu-
ginosus Georgi slalt R. ruthenicus Jacq. (oder R. pluntaginifolius Murr.)
gelten.  Unter Halerpestes ist dagegen eine Kombination von GEORGI'S
Namen nach der heutigen Homonymregel leider nicht moglich, denn
es gibt schon eine von GREENE (bei der Verdffentlichung der Gattung
Halerpestes) gebildete Kombination Hdlerpestes salsuginosa (nicht sal-
suginea, wie es bei LINDBERG 1. ¢., p. 686 stehl), die auf R. salsuginosus
Pallas begriindet wurde. (Da GREENE I c¢. offenbar beabsichtigt,
simtliche Halerpestes-Arten — soweit sicher unterscheidbar

aufzu-
zithlen, die GEORGI'sche Art aber gar nicht erwiihnt, ist es denkbar,
dass er diese und die von PALLAS nichl hat auseinanderhalten konnen,
oder hat er wirklich gemeint, »R. ruthenicus» gehore nicht in dieselbe
Gattung?} Da JacQuiN's Name R. ruthenicus nach der Typenmethode
nicht »iberfliissig» war, istl unter Halerpestes der richiige Name
H. ruthenica (Jacq.) Ovez.

Der alteste giiltige Name der anderen Art (AMMANN Nr. 107) ist
— bei der weilen Fassung von LINDBERG — R. Cymbalaria Pursh, der
aus 1814 stammt, oder — als Halerpestes — H. Cymbalaric (Pursh)
Greene (1900): fiihrt man dagegen die asiatischen Formen in eine be-
sondere Art zusammen, soll diese Ranunculus sarmentosus Adams
-— bzw. Halerpestes sarmentosus (Adams) Kom. — heissen, falls nicht
R. halophilus Schlecht. (1820) hierhergehort.

Was nun schliesslich die Frage nach der Gattung betrifft, so scheint
mir der verschiedene Bau der Fruchtwand dieser heiden Arten den
echten Ranunculi gegeniiber — im ersteren IFalle ohne, im letzteren
mit Hartschicht; siche PRANTL 1888, LLoNAY 1901 -— ein so durchgrei-
fendes Merkmal zu sein, dass es am richtigsien ist, sie von Ranunculus
zu trennen. Vielleicht hal diese Gruppe! — wie es PRANTL will.
GREENE aber verneint — mit der asiatischen Gattung Oxygraphis (wie
sie. HANDEL-MAzzZETTI abgrenzt) eine nithere verwandtschaftliche Be-
ziehung: es diirfte jedoch sicherer sein, mit HANDEL-MAZZETTI die bei-

' Zu dieser sind nach HANDEL-MAzzETTL 1939 noch die Deiden asiatischen
Arten H. tricuspis (Maxim.) Hand.-Mzt. und H. lancifolic (Bertol.) Hand.-Mzt. zu
rechnen; auch gehodrt wohl hierher wenigsiens cin Teil der von DE CANDOLLE
(1. cc.) in die Ndhe von Ranunculus Cymbalaric gestelllen Arlen, einige vielleicht
nicht einmal als von dieser artverschieden (cfr INDEX KEWENSIS unter R. tridentatus
. B. K.).
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den Gattungen Halerpestes und Oxygraphis bis auf weileres getrennt
zu halten. |Unter Oxygraphis sollten sonst die korrekten Namen der
beiden Arten bzw. Oxygraphis salsuginosa {Georgi) Hyl. n. c. und
O. Cymbalaricc (Pursh) Prantl sein.| Die Typart der Gattung Oxygra-
phis Bunge ist O. glacialis (Fisch.) Bge, mit der die Hederpestes-Arien
im Fruchtbau tibereinstimmen: als Gattungscharakter wurde aber vom
Autor nicht nur dieses Merkmal sondern auch ein anderes hervorgeho-
ben, namlich das Persistieren des Kelches withrend der Postfloration.
Wegen dieser beiden Abweichungen vom normalen Ranunculus-Schema
wurde in spiteren Zeilen die Gattung Oxygraphis nach zwei ganz ver-
schiedenen Richtungen erweitert. Iirstens wurde sie um einige Arten ver-
mehrt, bei denen wie bei der Typart der Kelch (bisweilen auch die
Corolle) wihrend der Postfloration stehen bleibt: so wurde von AIT-
CHISON & HEMSLEY {ap. ArrcHISON 1882) eine Oxygraphis Shaftoana
aus Afghanistan aufgestellt und von FREYN R. glacialis 1., R. Chamis-
sonis Schlecht. und R. Andersoni A. Gray hierhergezogen (ersterer als
O. vulgaris Freyn). Eine solche LErweiterung muss man aber mit
HANDEL-MAZZETTI ganz ablehnen: denn diese zwar biologisch interes-

sante Erscheinung — deren Vorhandensein bei R. glacialis wohl zum
erstenmal. wie VON SCHLECHTENDAL angibt, von WAHLENBERG 1812
beschrieben wurde — tritt offenbar in verschiedenen Verwandtschafts-

kreisen der Gruppe Ranunculeae auf und berechligt daher nicht, die
genannten Arten von Ranunculus loszuldsen (wie schon WAHLENBERG
fir R. glacialis vorschlug), noch weniger mit Oxygraphis zu vereinigen.
LEbenso wenig gegliickt scheint mir das Vornehmen PRANTL’s, mit
Oxygraphis aul Grund des iihnlichen Fruchtbaues die amerikanischen
Gattungen KNumlienic Greene und Cyrtorrhyncha Nutl. einzuverleiben
(in welch letztere R. Cymbalaria trotz der ganz fremden Tracht von
BRITTON cingezogen wurde). Es scheint mir dies auf eine Uberschiit-
zung ecines einzigen »feineren» morphologischen Kennzeichens gegen-
tiber den simtlichen Habitusmerkmalen (wie auch gewissen Bliiten-
merkmalen) zu beruhen, die zu einer beinahe gleich unnatiirlichen
Sammelgatiung wie Ranunculus in der Fassung von Asa Gray fihrt.
Nimmt man so noch — wie PRANTL 1891 geneigt ist und LoNay 1908
tul — Trautvetteria I'. & M. in Oxygraphis auf, so hat man m. E. die
Gattung in cine Karikatur einer natiirlichen Gruppe verwandelt.
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Notes on South African Marine Algae. I

By GEORGE I'. PAPENFUSS.

Since the latter part of 1935 the writer has been engaged in a
study of the marine algae of South Africa. The first three yvears and
a half provided an opportunity of becoming familiar with a large
number of species in their natural state, while the past yvear has been
spent at Lund in a more critical microscopic study of the species. and
a consultation of the types and the literature. It is hoped thal the
results of this study will finallv appear in monographic form: but as
it will require several vears hefore that objective is realized, certain
preliminary notes will be published from time to time. The present
paper is the first of a short series dealing with such noles.

In the course of this investigation the writer has received and
is still receiving generous assistance from many persons and institu-
tions. These will be acknowledged in the final work. The writer
should like to express his apprecialion here, however, lo Professor
HAraLD KyLiIN for granting the facilities of his laboratory and for
professional assistance in many problems, and fo the Carnegie Cor-
poration of New York for financial assistance provided through the
University of Cape Town.

Chlorophyceae.

Chaetomorpha robusta (Avesch.) comb. nov. Lychaete robusta
Aresch., Phyc. Cap.: 8, 1851. Chaetomorpha clavata Kiitz., Spec. Alg.:
380, 1849 (in part); Tab. Phye., 3: 19, pl. 62, fig. 1. 1853 (not Con-
ferva clavata C. Ag., Syst. Alg.: 99, 1824).

This species is commonly known by the name Chaetomorpha cla-
vata but an examination of the type of €. clavata (No. 7787 in Herb.
Agardh}, which was described by C. AGArRDH (1824, p. 99) on a plant
from the West Indies, has shown that the South African plant is an
entirely different species; and it is necessary lo restore the specific
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name robusta under which it
was described by Areschoug
(1851. p. 8).

Chaetomorpha clavata is
a small species. Howe (1920,
p. 599) who has obtained it
in the Bahama Islands gives
the diameter of the filaments
as 400—800 p. In the type
the filaments measure about 2
cm in length and about 700 p
in diameter. C robusta (fig.
1) on the other hand is one
of the largest of known spe-
cies of Chaetomorpha, the
filaments frequently attain-
ing a length of 20 cm or
more and a diameter of 1—
1.5 mm.

In this connection atten-
tion might he drawn to the
fact that Howe (loc. cit.)
places (with a query) the
Conferva intestinalis Ag. as
a synonym under Chaeto-
morpha clavata. The type
specimens of these two plants
suggest, however, that they
represent distinct species.

1. Chaetomorpha robusta (Aresch..) Papenf
(in Herb. G. F. Papenfuss).

Caulerpa filiformis (Sulir) Hering, Ann. and Mag. Nat. Hist.,
8: 91, 1841. Amphibolis filiformis Suhr, Flora, 17: 737, pi. 2, fig. 13,
1834. Caulerpa ligulata Harv. ex J. Ag., Till Alg. Syst., 1: 10, 1872.
Caulerpa flagelliformis forma typica (in part) and forma ligulata Web.-
v. Bosse, Monogr. des Caulerpes: 274, pi. 24, figs. 7—38, 1898.

This species (fig. 2) is known in South Africa by the name Caulerpa
ligulata hut this name must yield to the older C filiformis. W EBER-
vaN Bosse considers the South African plant to he a form of c. flagelli-
formis (fig. 3) which was described by C. Acarpu (1822, p. 447) on
a specimen that was collected at Cadiz by CaBrera. C. flagelliformis
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9 3

Fig. 2. Caulerpa filiformis (Suhr) Hering (in Herb. G. F. Papenfuss). — Fig. 3.
Caulerpa flagelliformis C. Ag. The larger of the two specimens on the type sheet
(in Herb. Agardh).

seems to be a very rare species and is known only from the type spe-
cimen (No. 16375 in Herb. Agardh). A comparison of South African
specimens with the plant from Cadiz shows, however, that C filifor-
mis should be retained as a distinct species. In C flagelliformis the
frond is more or less cylindrical while it is compressed in C filiformis.
The bases of the fronds in the South African plant have, moreover,
distinct annular constrictions, a feature which is not apparent in
C. flagelliformis, in the dried condition, although it is diagnosed by
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Fig. 4. Codium platylobium Aresch., leclotype (in Mus. Botan. Stockholm).

G. Agardh as being subarticulate. Another striking difference between
the two species lies in thefact that the bases of the fronds and the
rhizome are much thickerand tougher in C flagelliformis than in
C. filiformis.

Weber-van Bosse refers to and has figured (loc. cit.,, pi. 2-1,
fig. 8) a South African specimen in Hohenacker’s Algae marinae sic-
catae, No. 480, which she believes to he representative of C flagelli.
formis. The writer has nothad the opportunity of examining the spe-
cimen in question hid theone under this number in the issue of
Hohenacker’s exsiccata belonging to Herb. Mus. Uppsala is typical
C. filiformis. It might also he added that the writer has had ample
opportunity of becoming familiar with C filiformis, which is very
common in certain parts of South Africa, hut has not seen plants that
could he referred to C flagelliformis.

Caulerpa Van Bosseae nom. nov. Caulerpa filiformis Harv. ex
L Ag., Till Alg. Syst., 1: 5, 1872.

This species is not known to occur in South Africa. It was de-
scribed hy J. Agardh on one of Harvey's specimens from Friendly
Island. The binomial Caulerpa filiformis Harv. ex J. Ag. (1872) is
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invalidated, however, by (. filiformis (Suhr) Her. (1841 and the spe-
cies is accordingly renamed in honour ol Madame WEBER-VAN BOSSE
who has contributed muych (o our knowledge ol the genus Caulerpa.
The type specimen is No. 16347 in Herb. Agardh.

Codium platylobium Arvesch., Nova Acta Reg. Soc. Sc. Upsal,
Ser. 3, 1: 367, 1854. Codium Lindenbergit Binder ex Kiilz., Tab. Phye,,
6: 34, pl. 97, 1856; Schmidt, Bibl. Bot. 23, Heft 91: 60. fig. 43, 1923.

An examination of ARESCHOUG's specimens of Codium platylobium
has shown that they are of the planl that is generally known as €. Lin-
denbergii. As the binomial C. platylobium is the older, it must supplant
C. Lindenbergii. The specimen that has been selected as the type is
photographically reproduced as figure 4.

Phaeophyceae.

Chlanidophora plumbea (Aresch.) comb. nov. Zonaria plum-
bea Aresch., Phye. Cap.: 25, 1851: Nova Acta Reg. Soc. Se. Upsal,,
Ser. 3, 1: 362, 1854.

An examination of the type of this little known plant (fig. 5) has
shown that the thallus is distromatic and the species is accordingly
transferred to Chlanidophora.  Cerlain species of Padina are also dis-
tromatic but ARESCHOUG's specimens lack the inrolled meristemalic
margin and the concentric zones of sori characteristic of this genus.
(According to ARESCHOUG, loc. cit., the sori of this species are »in
lineas concentricas subapproximatis»; but his specimens, two in num-
ber, conlain very few sori and these can not be said to be arranged in
concentric zones.)

Chlanidophora plumbea differs in certain features from the type
species of Chlanidophora, €. microphylle (Harv.) J. Ag. (1894, p. 16). In
C. microphylla the cells in the two layers are of equal dimensions
while in C. plumbe« the cells on one surface are considerably elongated
in a direction perpendicular to The plane of the thallus. C. microphylla
resembles Halopteris in general habit while (. plumbea resembles
Stypopodium zonale or certain species of Padina.

Two other species of Chlanidophora have been described thus far,
C. repens Okam. {1907, p. 112; 1931, p. 55) and C. abyssicola Setch. and
Gardn. (1925, p. 658). C. plumbea agrees with C. repens in the absence
of paraphyses in the sporangial sori and in having these covered by an
indusium. C. abyssicola differs {rom C. plumbea in conlaining para-
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Fig. 5. Chlanidophora plumbed (Aresch.) Papenf. The larger of the two specimens
on lIlie type sheet (in Mus. Botan. Stockholm).

physes in the sporangia! sori and in having multisporic sporangia. In
C. plumbea The sporangia are tetrapartite.

From the foregoing discussion it seems likely that at least two
genera are included in Chlanidophora, one containing paraphyses in
the sporangial sori and the other lacking them; hut until the asexual
reproductive organs in the type species, C. microphylla, have been
discovered, it is not possible to decide which of the species should be
removed to a new genus.

Stypopodium zonale (Lamour.) comb. nov. Fucus zonalis La-
moiir., Diss.: 38, pi. 25, fig. 1, 1905. Zonaria zonata C. Ag., Syn. Alg.
Scand.: XX, 1817. Zonaria zonalis Howe in Britton, Flora of Ber-

14 Botaniska Notiser tdhO.
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muda: 507, 1918.  Zonaria lobata C. Ag., Svsl. Alg.: 265, 1824. Stypo-
podium lobatum Kiitz., Tab. Phyc., 9: 25, pl. 63, tig. 1, 1859.

Certain authors (BORGESEN, 1914, p. 431 1926, p. 94; HowEg, 1918,
p. 807: SETCHELL and GARDNER, 1925, p. 659: TAYLOR, 1928, p. 125
and others) do not accept Stypopodium as a distincl genus bul include
it under Zonaria. As has been pointed out by WEBER-VAN BOSSE
(1913, p. 177) it differs, however, from Zonaria in the irregular arrange-
ment of its medullary cells. Additional features in which Stypopodium
and Zonaria differ from each other are: (a) In Stypopodium each
medullary cell is covered by a layer composed of several epidermal
cells while in Zonaria each medullary cell is covered by a layer con-
sisting of only two epidermal cells. (b) In Stypopodiuuim the sporangia
form four spores while in Zonaria thev usually form eight spores.
(c) In Zonaria the sporangial sori contain paraphyses while in Stypo-
podium they lack paraphyses. In view of these differences it seems
desirable to retain Stypopodium as a genus distinct from Zonaria. The
writer has not had the opportunity of examining the tyvpe of Stypo-
podium zonale (from Santo Domingo, Haiti) bul the South African
plants agree well with the specimens from the West Indies thal are in
Herb. AGARDH.

In this connection it might be pointed out that KyELLMAN and
SVEDELIUS (1910, p. 186) and ScuMipT (1938, p. 217) distinguish the
Zonariinae from the Padininae by the absence of hairs on the slerile
parts of the thallus in the former. This character does not hold,
however, for it has been shown by Hauprt (1932 that the sterile parts
of the thallus in Zonaria Farlowii contain concenlric bands of hairs
and the writer has also observed hairs on the sterile thallus of an as
vet undetermined species of Zonaria {from South Africa.

Dilophus Suhrii (Kiitz.) comb. nov. Stoechospermum Suhrii
Kiitz., Tab. Phyve., 9: 17, pl. 41, fig. 2, 1859. Zonaria marginata Sulr,
Flora, 17, Bd. 2: 723, pl. 1, fig. 6. 1834 (nol Zonaria marginata C. Ag.,
Syst. Alg.: 266, 1824). Dictyota marginata Aresch., Phye. Cap.: 23,
1851. Dictyota prolifera Suhr, Flora, 22, Bd. 1: 66, pl. 1, fig. 39, 1839;
Kitz., Tab. Phyc., 9: 5, pl. 9, fig. 3, 1859 (not Dictyota prolifera La-
mour., Nouv. Bull. Se. Soc. Philom., 1: 331, 1809).

In this species the thallus grows by means of an apical cell and
contains a polystromatic medulla. These features show that the plant
must be referred to Dilophus.

As a synonym under Dilophus Suhrii should be included Dictyota
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prolifera Suhr (1839, p. 66), the only existing specimen of which is
now in Mus. Botan. Stockholm. This specimen had been in IHerb.
SONDER (acquired by Stockholm) where KiTzING saw it and made the
tigure reproduced in his Tabulae Phycologicae, 9, pl. 9 (tig. 3). SuHR
when describing the species gave the locality as Madagascar and
remarked that he had received only one specimen. The specimen does
not agree enlirely with SUHR’s figure of the habit but agrees fairly
well with KUTZING's figure. KUTzING (loc. cit.) points out that the
type locality, Madagascar, as given by SUHR is in error and that the
specimen was collected at Algoa Bay by EckrLon. On the sheet con-
taining the specimen the locality name »Algoa Bai» has been crossed
out and »Madagascar» substituted. In addition the sheet contains the
following mnote by SONDER: »Zonaria prolifera Suhr. Dictyota! Sdr.
SunR hat den richtigen Standort durchstrichen und Madagascar dafiir
hingeschrieben. LECKLON hat sie in der Algoabay gesammelt —— Das
ganze ist ein junges Pflinzchen. Sdr. Kitz. tab. phycol. Vol. IX. t. 2315».

As SONDER correctly remarked, the specimen is a young plant:
but of its identiiy with Dilophus Suhrii there seems to be no doubt.
Its place of origin, Algoa Bay, is also the type locality of D). Suhrii,
the original specimens of which were likewise collected by IECKLON.

In connection with Dictyota prolifera Lamouroux (1809, p. 331),
which invalidates D. prolifera Suhr, it might be pointed out that a
study of LAMOUROUX's type (from Australia) may prove it to be identi-
cal with a subsequently described species of the Dictyotales. J. AGARDH
(1848, p. 97) places D. prolifera Lamour. under »species inquirendae».
He cites LAMOUROUX's IEssai p. 58, where only the name of the species
is given, and remarks that the species is not described. The species
was, however, described by LAMouroux in 1809.

Ecklonia fastigiata (Endl. et Dies.) comb. nov. Pinnaria fasti-
giata Endl. et Dies., Bot. Zeit., 3: 289, 1845.

This species is known only from the type (fig. 6) which is pre-
served in Herb. Naturhist. Mus. Vienna. The specimen was collected
at Port Natal by PoOprrig and apparently represents a distinct species of
Icklonia.

The mosl obvious characters that distinguish E. [astigiaia from
other species of Ecklonia are found in its pinnae. These are slender,
uncorrugated, spineless, and very narrow, almost stipitate, at the base.
The latter feature was also referred to by ENDLICHER and DIESING
in their diagnosis of the species.
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Fig. 6. Ecklonia fastigiata (Endl. et Dies.) Papenf. Type specimen, about IU nat.

size (in Ilerl). Naturhist. Mus. Vienna).

It seems probable that Porric had obtained his specimen from the
drift as a fair amount of collecting has been done in the Durban
region without anyone, as far as the writer is aware, having found this
species again. It is likely that the plant occurs in the St. Lucia Bay
region. This possibility is suggested by the fact that Dr. M. A. Pocock
gathered on the beach at St. Lucia Bay two unidentifiable specimens
of an Ecklonia which an inhabitant of the region suspected of being
representative of a »large» seaweed occuring along that coast. None
of the other South African species of Ecklonia apparently extend as
far north as Durban.

Ecklonia Richardiana J. Ag., Sp. Alg. 1: 147, 1848.

This species, described by J. Acarpm from New Zealand and
Australia, is here recorded for the first time from South Africa. The
writer is indebted to Miss H. M. L. payment of Rhodes University
College, Grahamstown, for calling his attention to the fact that a
spineless Ecklonia of the E. radiata type occurs on the Transkei coast
at Dwesa (Bashee River mouth), and for a specimen of the species
from this locality. The plant (fig. 7) has been collected subsequently
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Fig. 7. Ecklonia Richnrdiana J. Ag., specimen from South Africa, about *5 nat. size
(in Herb. G. F. Papenfuss). Photo, Dr. M. A. Pocock.

by Dr. pocock and the writer at Qora River mouth and by Dr. pocock
at Cape Morgan, near Kei River mouth. It seems likely that the species
is of fairly wide distribution o1 the east coast of the Cape Province
but has been overlooked by earlier collectors. The South African
plants agree well with those of this species from New Zealand and
Australia that are in Herb. AcarpHh.

DE Toni (1889, p. 780; 1895, p. 355) regards E. Richardiana as a
form of E. radiatu. 1t seems desirable, however, to retain it as a sepa-
rate species as it differs in certain features from E. radiata, In E. Ri-
chardiana (fig. 7) the pinnae are simple while in E. radiata (fig. 8)1
they are lobed. The lobed condition of the pinnae in E. radiata is
also clearly shown in Tur~ner’s (1809, pi. 134) excellent figure of the
species. In E. radiata the pinnae are also broader and longer and the
plant as a whole is much more robust than in E. Richardiana.

E. Richardiana differs from E. fastigiata in containing teeth along
the margin of the pinnae, in having shorter and broader pinnae and
in having a shorter and thinner stipe (cf. figs. 7 and 0).

1 The writer is indebted to Mrs. G. E. Perrin of Launceston, Tasmania, for

tlie specimen (ex Low Head, Tas.) which is photographically reproduced as figure 8.
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Fig. 8. Ecklonia radiata (Turn.) J. Ag. Specimen from Low Head, Tasmania,
/s nat. size (in Herb. G. F. Papenfuss). Photo, Dr. M. A. Pocock.

Ecklonia exasperata (Turn.) ,1. Ag., Sp. Alg., 1: 140, 1848. Fucus
radiatus B exasperatus Turner, Fuci, 2: 101, 1809.

De Toni (1889, p. 780; 1895, p. 354), in agreement with Turner,
places Ecklonia exasperata (fig. 9) as a form under E. radiata (fig. 8).
JI seems necessary, however, to regard these two plants as different
species, as was done by .I. Agardh (1848, p. 140). The most obvious
difference between them is that the rhachis and the pinnae in E. ex-
asperata contain numerous spine-like processes while these are absent
in E. radiata. E. radiata is also a more robust species than E. exaspe-
rata (compare figs. 8 and 9).

In the South African plants of E. exasperata, the pinnae are of
a somewhat thicker texture and are less sinuated than in the Australian
specimens of this species that are in Herb. Agardh. The general habit
of the plants from the two regions suggests, however, that they are of
the same species.

According to Barton (1893, p. 112) this species is recorded by
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Fig. 9. Ecklonia exasperata (Turn.) J. Ag. Specimen from South Africa, x/s nat.
size (in Herb. G. F. Papenfuss). Photo, Dr. M. A. Pocock.

Areschoug from Table Bay; but this statement is in error as Are-
schoug (1851, p. 30; 1854, p. 360) states that it is not known from
Table Bay, which is in accordance with the fact. It is a species that in
South Africa attains its best development along the east coast of the
Cape Province.

Bifurcariopsis gen. now

Plantae solitariae, e basi lignosa modice ramosa exeuntes; frondes
erectae, teretes, dichotome ramosae; receptacula terminalia, juvenilia
versus apicem angustata, adultiora + truncata, sectione transversali
ramis sustinentibus majora; oogonia oosporas 4 efficientia. 1

Plants solitary, arising from a slightly branched woody holdfast;
fronds erect, terete, dichotomously branched; receptacles terminal,

1 The writer is indebted to Docent H. W eimarck for the Latin version of
the description.
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(Fig. 10. Bifurcariopsis capensis (Aresch.) Papenf. (in Herb. G. F. Papenfuss).

tapering when young, in older stages ending more or less abruptly and
of greater diameter than the supporting branches; oogonia producing
four oospheres.

Bifurcariopsis capensis (Aresch.) comb. nov. Fiicodium ca-
peuse Aresch., Nova Acta Reg. Soc. Sc. Upsal., Ser. 3, 1: 339, 1854.
Fucus capensis Kiilz., Tab. Phyc., 10: 7, pi. 16, fig. 2, 1860. Pelvetia
capensis De Toni, Syll. Alg., 3: 215, 1895. Pycnoplujcus laevigatas



NOTES ON SOUTH AFRICAN MARINE ALGAE. 1. 213

Kiitz., Tab. Phye., 10: 9, pl. 22, fig. 2, 1860. DBifurcarica laevigala
Barton, Jjourn. Bot., 31: 82, 1893: Schmidt, Hedwigia. 77: 230, 1938.
Fucodium tuberculatum var. dumosa J. Ag., Sp. Alg., 1: 205, 1848.

This species (fig. 10} has been placed in various genera by dif-
ferent authors. ARESCHOUG (1854, p. 339). who first described the
species, placed it in Fucodium, a genus which is synonymous with
Xiphophora, Pelvetia, and several other genera of the Fncales. DE
TONI (1895, p. 215) places it in Pelvetia 1o which it obviously does not
belong as this genus is characterized by having flat fronds and oogonia
with two oospheres. Pycnophycus Kiilzing (1843, p. 359}, under which
genus KUTzING (1860, p. 9) described the species as P. laevigatus, is
not available as it is founded on Bifurcaria tuberculata, the tyvpe species
of the genus Bifurcaria.

BARTON (1893, p. 82) and SCHMIDT (1938, p. 230) refer the species
to Bifurcaria. It differs, however, from the other species of Bifurcaric,
B. tuberculata and B. brassicaeformis, in two important features viz.,
the absence of a rhizome and the formation of four oospheres in the
oogonia. These characters show that this species should be excluded
from Bifurcaria.

Bifurcariopsis might be compared with Xiphophora in which genus
sach oogonium also forms four oospheres. Xiphophora has compressed
fronds, however, and in that respect differs from Bifurcariopsis in
which the fronds are terele.

Rhodophyceae.

Erythrotrichia Harveyt (Aresch.) comb. nov. Bangia Harveyi
Aresch., Phye. Cap.: 17, 1851.

An examination of ARESCHOUG's tvpe material, as well as material
collected by the writer, has shown that this species belongs to Erythro-
trichia.  The plant occurs on Macrocystis in Table Bay and belongs
to that scction of the genus in which the erect filaments arise from a
basal disc.  The [filaments are gregarious, unbranched. uniseriate at
first. the distal parts later becoming several cells wide and ribbon-
shaped with a maximum width of about 85 y. The maximum length
of the filaments is about 5 mm.

Chaetangium ovale (Suhr) comb. nov. Dumontia ovalis Subr,
Flora, 23: 274, 1840. Delesseria saccata Lamour., [Ann. Mus. IHist
Nat., 20: 125, 1813 (in part)|. Chaetangium saccatum J. Ag., Ofv. Kgl.
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Sv. Vetensk. Akad. Forhandl., 6: 89, 1849; Sp. Alg.. 212): 459, 1852,
Halymenia saceata b simplex C.o Ag.. Sp. Alg. 1(2): 208, 1822 (in part).

The change in name of this well known species is unfortunately
necessary owing to the fact that Delesseria saccata Lamour., based in
part on the South African plant, is a nomen nudum and the binomial
Dumontia ovalis Sulir (1840} antedatles Chaetangium saccatum J. Ag.
(1849).

Delisea flaccida (Suhr) comb. nov. Sphacrococcus flaccidus
Suhr, Flora, 17, Bd. 1: 728, pl. 1, fig. 11, 1834. Chondrodon flaccidus
Kiitz., Tab. Phve., 18: 25, pl. 70, figs. a-—c¢, 1868. Calocladia Suhrii
J. Ag.,, Linmaea, 15: 21, 1841. Delise« Suhrii J. Ag., Sp. Alg., 2(3): 783,
1863.

It is necessary to restore the specific epithet under which this
plant was first described by SuHR (1834). J. AGARDH (1841) renamed
the species owing to the fact that the name given to it by SUHR was
not appropriate; but this custom is not in conformity with the rules
of botanical nomenclature.

Ptilophora diversifolia {Suhr) comb. nov. Phyllophora diversi-
Jolice Suhr, Flora 23, Bd. 1: 262, 1840; Dreége, Zwei Pflanzengeogr.
Doc.: 155, 211, 1843. Polyphacum Smithiae Barton, Journ. Bot., 31:
175, 1893. Ptilophora spissa Barton, Journ. Bot., 34: 197, 1896; Delf
and Michell, Ann. Bolus Herb., 3: 104, 1922,

The writer has been fortunate in being able to examine one of
SUHR’s specimens (in Herb. Berlin) of this little known plant and to
establish that it is a species of Ptilophora. Since the plant was first
collected by DREGE (1843, p. 155) on the east coast of South Africa
between the Umtentu and Umzimkulu Rivers, il has apparently been
found only by Flanagan at Kei Mouth. The record of BARTON (1893,
p. 175) of Polyphacum Smithiae and those of Barton (1896, p. 97)
and DELF and MICHELL (1922 p. 104) of Ptilophora spissa ave based
on I'LANAGAN's specimens of . diversifolia (in Herh. TySON, Dept.
Botany, Univ. Cape Town).

The true Ptilophora spissa (ef. KUtzING, Tab. Phye. 19: 17, pl
45, figs. e—g) also seems to be a very rare plant and has apparently
been collected only by DREGE on whose specimens the species was
described by SuHR (1840, p. 262). DREGE (1843, p. 157) found it on
the coast between the Umzimkulu and Umkomaas Rivers.

The specimen of . diversifolia that is in Herb. Berlin (fig. 11)
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is cystocarpic. The cystocarps
are formed on small lateral
branches and are bilocular. One
of FLANAGAN’s specimens in
Herb. Tvyson is tetrasporic and
shows that the sporangia are
likewise formed Ol1 small lateral
branches.
A characteristic feature of
both P. diversifolia and P. spissa
is the presence of small proli-
ferations o11 the surface of the
fronds (cf. Iviitzing, 1869, pi.
45, figs. e, f).
Attention should be called
to the fact that IVUOTZING (1847,
p- 25) in his diagnosis of Ptilo-
phorci gives as one of the cha-
racters of the genus the pre-
sence of microscopic bristles 011
the thallus (cf. IVUTZING, 1869,
pi. 45, fig. g). ScHMITZ (1894,
p- 193) attaches considerable v
importance to these bristles as
a character of this genus, and
says in connection with his

reasons for rejecting Ptilophora
Fig. 11. Ptilophora diversifolia  (Suhr)

pralifera (Harv.) J. Ag. as a Papenf. Eectotype ’(’111 lﬁerL. %erfin}.

species of Ptilophora: »Das-

jenige Merkmal, das am auf-

fallendsten Ptilophora spissa auszeichnet, die eigentiimlichen Stachel-
haare, das fehlt Pt. prolifera vollstindig». These bristles are also
present in P. diversifolia but a study of them in both P. diversifolia
and P. spissa has shown that they are not a part of these plants but
the spicules of an incrusting sponge. An examination of sections ol
the plants shows that the spicules project from the surface of the
thallus but are not united with the cells of the plants. Final proof of
their animal nature was obtained through the kind assistance of Pro-
fessor T. GisLin of the zoological institute of Lund. It was found that
if parts of the plants are boiled for a short time in potassium hydroxide
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(IKOH), the animal tissue is broken down and the spicules become
detached from the plants while (he plant tissue retains ils normal
appearance.

In the preceding paragraph it was noted that ScuMmrrz does not
accept Ptilophora prolifera (Harv.) J. Ag. as a species of Ptilophore.
Several fine specimens of this Australian plant, including one com-
municaled by HARVEY, arc present in Herb. Acarpn.  In habit they
show a striking resemblance with P. spissa and P. diversifolia and il
seems likely that Gelidiam proliferum Harv. should be referred to
Ptilophora.

Desmia Hornemannii Lyngbye, ' Tent. Hydr. Dan.: 35, pl. 7,
fig. ¢, 1819; J. Ag., Sp. Alg., 2 (2): 641, 1852, Chondrococcus Horne-
manni Schmitz, Engler’s Bol. Jahrb., 21: 170, 1896 (in part). Sphaero-
coccus Lambertii Suhr, Flora 17, Bd. 2: 728, 1834 (nol Sphaerococcus
Lambertii C. Ag.). Chondrococcus Lambertii Kiitz., Bot. Zeit., 5: 23,
1847 (in partj: Tab. Phyec., 17: 28, pl. 95, figs. a—Db, 1867; Schmitz,
loc. cit., 21: 171, 1896: Kvylin, Lunds Univ. Arsskr., N. F., Avd. 2, 34 (8):
8, 1938.

A comparison of some of SUHR's specimens of Sphaerococcus Lamn-
bertii with LYNGBYE's original material of Desmia Hornemanni has
shown that these names apply to the same species. SuHR's plants
came from South Africa while the place of origin of LYNGBYE's material
is uncertain. LYNGBYE (1819, p. 35) gave the locality as Helsingor
in the Oresund, but this was in error, as has been pointed out by
ScHMITZ (1896, p. 171) and by ROSENVINGE (1931, p. 617), and the
plants probably were collecled by FFORSSKAL, during his expedition 1o
Arabia and Egypt, somewhere in the Red Sea or in the north western
part of the Indian Ocean.

In connection with the South African plant that SuHr called

L1t is to be noted that this species has alway been erediled lo MERTENS who
presumably wrofe the review of TUurRNER's 1Tuci in Gollingische gelehrie Anzeigen
for 1815, Bd. 1, Stiick 64 (pp. 625-—6401 where on p. 633 reference is made to
Fucus Hornemanni.  No author’'s name accompanies this article nor is it listed
under MERTENS's name in the index number covering this period of this journal.
[t may be assumed, however, thal the article was written by MERTENS as it is
credited to him by his contemporaries, and as, according to ROSENVINGE (1931,
p. 617}, the writing in the name Fucus Hornemanni on the type sheet of the species
is that of MERTENS. The name Fucus Hornemanni as used by MERTENS is, however,
a nomen nudum and the validity of this species dates Irom 1819 when it
was first described by LYNGRBYE.
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Fig. 12. Desmia Hornemannii Lyngb. Specimen from South Africa (in Herb. G. F.
Papenfuss). — Fig. 13. Desmia tripinnata (Hering) J. Ag. (in Herb. G. F. Papenfuss).
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Sphaerococcus Lambertii, it should be noted that Sumngr, although
usually credited with the species, did not describe it as new but
referred it to Sphaerococcus Lambertii C. Ag., which is the Auslralian
Callophyllis Lambertii (Turn.) Grev. This nomenclatural complexity
is, however, dissolved by the fact that Sphaerococcus Lambertii Suhr
(1834) is synonymous with Desmia Hornemanni Lyngbve (1819).

Scamitz (loc. cit) and subsequent authors dealing with Desmin
Hornemannii (fig. 12) have assigned it to the genus Chondrococcus
KuUrzinGg. This procedure is, however, contrary to articles 50 and 51
of the International Rules of Botanical Nomenclature (1935) and it
seems desirable to restore the generic name Desmia, even though two
of the three original species of this genus belong to Desmarestia Lamou-
roux (1813). The genus Chondrococcus was, moreover, founded by
KUTzING (1847, p. 23) on two species, C. Lambertii and C. abscissus,
of which only part of C. Lambertii, judging from KUTZING’s synonymy
in his Species Algarum (1849, p. 752), consisted of material of Chondro-
coccus as interpreted by later authors. The remaining portion of
KtrziNng's Chondrococcus Lambertii belongs to Callophyllis Kiitzing
(1843) viz., Callophyllis Lambertii, and his Chondrococcus abscissus
belongs to Melanthalia Montagne (1843) viz., M. abscissa.

Desmia tripinnata (Her.) J. Ag., Sp. Alg., 2 (2): 640, 1852.
Rhodhymenia tripinnata Hering in Krauss, Flora, N. R., 4, Bd. 1: 209,
1846. Chondrococcus tripinnata Delf and Michell, Ann. Bolus Herb.,
3: 118, 1922, Chondrococcus Hornemannii Kylin, Lunds Univ. Arsskr.,
N. I, Avd. 2, 34 (8): 8, 1938.

This species (fig. 13) has [requently been referred to Desmia
Hornemannii (as Chondrococcus Hornemannii) from which it differs,
however, In its smaller size and more delicate fronds. It also inhabits
a different level on the shore, being exposed during low tide while
D. Hornemannii grows in the upper levels of the sublittoral zone or in
rockpools somewhat higher up and apparently never, or bul rarely,
becomes exposed.

Anatheca dentata (Suhr) comb. nov. Halymenia dentata Suhr,
Flora, 17, Bd. 2: 734, pl. 1, fig. 8, 1834 (not Kallymenia dentata J. Ag.).
Sarcodia capensis J. Ag., Till Alg. Syst., Afd. 4: 65. 1884: Kylin, Ilori-
deenordn. Gigart.: 56, pl. 20, fig. 50, 1932.

An examination of some of Sullr’s specimens of this species (in
Mus. Botan. Stockholm) has shown that his plants 1'op'resont the tetra-
sporic generation of the plant that was later described by J. AGARDH

.
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as Sarcodia capensis.  The species should, however, be referred to
Anatheca which agrees with Sarcodia in many respects but differs from
it in forming its procarps on papillae and not directly on the frond.
The type species of the genus Sarcodia is S. Montagneana (Hook. et
Harv.) J. Ag. of which the writer has seen a number of specimens
in Herb. AGARDH, including a cystocarpic plant (No. 29853) of the
original material of HOOKER and HARVEY from New Zealand. In none
of the cystocarpic specimens in Herb. AGARDH do the cystocarps occur
on papillae.

ScHMITZ (1896, p. 374) when describing Anatheca did not refer
to papillae but KYLIN who has examined a fragment of an authentic
specimen of the type species, 4. Montagnei, savs (1932, p. 24): »Goni-
moblasten in besonderen kleinen Papillen in der Thallusfliche einge-
lagert, — -—— -—» and on p. 25: »Die Karpogoniste kommen in kleinen
Papillen an der Thallusfliche vor, und zwar in etwa derselben Weise
wie bei Meristotheca papulosa, — — —>». For a characterization of
the genera Anatheca and Sarcodia and the tfamilies to which they Dbe-
long compare KYLIN (1932, pp. 13, 24, 54, 56).

Dicurella scutellata (Her.) comb. nov. Sphaerococcus (Chondrus)
scutellatus Hering, Ann. and Mag. Nat. Hist., 8: 91, 1841. Chondrus
scutellatus Krauss, Flora, N. R., 4, Bd. 1: 210, 1846. Gigartina fasti-
giata J. Ag., Sp. Alg., 2 (1): 276, 1851 (with respect to syn. of Hering
only): Barton, Journ. Bot., 34: 459, 1896; De Toni, Syll. Alg., 4 (1):
206, 1897 (with respect to syn. of Hering only). Phyllotylis flabellatus
J. Ag., Ofv. Kgl. Sv. Vetensk. Akad. Forhandl.,, 4: 9, 1847. Dicurella
flabellatee Harv., Ner. Austr.: pl. 50, 1847; J. Ag., Sp. Alg,, 2 (2): 632,
1852: Kylin, Florideenordn. Gigart.: 55, 1932. Dicurella affinis J. Ag.,
Sp. Alg,, 2 (2): 632, 1852; Kylin, loc. cit.: 55, pl. 19, fig. 48,

This species of HERING has suffered misinterpretation ever since
it was founded. In 1851 J. AGARDH (Sp. Alg., 2 (1), p. 276) placed it
(with a query) as a synonym under Gigartina fastigiata J. Ag. and it
has remained in this equivocal position up to the present time. BARTON
(1896, p. 459), who has reexamined HERING's type, savs: »Major REIN-
BOLD most kindly sent me from the Hamburg Herbarium the original
specimen of Chondrus scutellatus Hering, collected by Krauss at Port
Natal. The fruiting specimen= Gigartina fastigiata J. Ag., and the
sterile plant is clearly different, having the whole interior filled with
roundish, thick-walled cells». The writer has had the opportunity
of studying these particular specimens. They are accompanied by a
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label containing HERING's original description in a slightly modified
form as well as one inscribed with »>Gigartina [astigiata J. Ag.» in
BARTON's handwriting.  The sterile plant (consisting ol a few frag-
ments) referred to by Barrton is indelerminable.  Fortunately, how-
ever, these fragments are ol no significance as far as the identity of
Sphaerococcus scutellatus is concerned, as it is clear from HERING'S
diagnosis of the species that he was dealing with a fertile plant. BARTON
identified the fertile plant as Gigartina fastigiata J. Ag., bul this deter-
mination is incorrect. The plant differs irom G. fastigiata J. Ag. or
any other species of Gigarting not only in its anatomical structure,
which is enlirely cellular. but also in having scriately divided tetra-
sporangia which occur in superficial sori at the apices of the branches.
These features suggest a relationship with Dicurella and a comparison
with the species of this genus has shown that Sphaerococcus (Chon-
drus) scutellatus lering is identical with the later described Dicurella
flabellata (J. Ag.) Harv. As a synonym under Dicurella scutellata
should be included also D. affinis J. Ag., the validity of which species
has been questioned previously by KYLIN (1932, p. 55).

Before ending this account of Dicurella scutellata, il is necessary
lo discuss the question regarding the probable place of origin of Lhe
tvpe specimen. HERING, in his original description ol the species, did
not give the locality while Krauss (1846, p. 210), who collected the
specimen, gives Table Bay as the locality. On the label accompanying
the type is written: »Port Natal coll. Dr. Kravss». The locality name
»Port Nalal» was probably assigned to the specimen by HERING but
is in error as this species does not occur at Port Natal. [ts eastern-
most region of occurrence in South Africa probably does not extend
much bevond Port Elizabeth where, however, it is still present. It seemns
safe to conclude that the type locality is Table Bay where the plant
is common and from which place Krauss recorded it.

Tylotus capensis  (Schm. ex Mazza) comb. nov.  Gracilaria ca-
pensis Schm. ex Mazza, Nuova Not., 18: 134, No. 166, 1907.

This species (fig. 14) was described for the first time by MaAzza
on material sent to him by BECKER who collecled it at Port Alfred. The
wriler has not had the opportunity of studving Mazza's specimens,
which are in the herbarium of the Royval University of Padova, but
has seen BECKER’s duplicates, which are in the herbarium of the bo-
tanical department of the University of Cape Town, and has also
himself collected the plant at the type locality.
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14 15

Fig. 14. Tylotus capensis (Schm. ex Mazza) Papenf. (in Herb. Becker, Dept. Botany,
Univ. Cape Town). — Fig. 15. Tylotus denticulatus (Schm. ex Mazza) Papenf. (in
Herb. G. F. Papenfuss).

An examination of the species shows that it belongs to Hie Graci-
lariaceae. It, however, forms its tetrasporangia in sori and accordingly
does not belong to Gracilarici. The sori are not localized at the tips of
the branches which fact suggests that it belongs either to Curcliea or
to Tylotus. The anatomy of ttie thallus and the structure of the go-
nimoblast show, however, that the species should be referred to
Tylotus.

Tylotus denticulatus (Schm. ex Mazza) comb. nov. Gracilaria
(lenticulata Schm. ex Mazza, Nuova Not., 18: 138, No. 172, 1907.

This species (fig. 15), like the preceding one, was described by
Mazza on material sent to him by Becker who collected it at Port
Alfred. The writer has seen BEckEr’s duplicates and has also collected
the plant at Port Alfred and other localities on the east coast of South
Africa. The species should be referred to Tylotus for the same reasons
as those given under Tylotus capensis.

15 Botaniska Notiser 1940.
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Epymenia capensis 1. Ag.) comb. nov. Rhodymenia capensis
J. Ag.. Anal. Alg., Cont. 2: 38, 1894: Kvlin, Florideenordn. Rhodyme-
niales: 21, pl. 8, fig. 19, 1931, Epymenia stenoloba Schm. ex Mazza,
Nuova Not., 18: 191, No. 199. 1907: Kvlin, loc. cit.: 32, pl. 19, fig. 45.

An examination of J. AGARDH's specimens of (his species has
shown that the reproductive organs are formed on proliferations arising
from the surface of the (hallus and the species is accordingly trans-
ferred to Epymenica. It is proposed to designate as tyvpe the specimen
(No. 26950) that has been photographically reproduced by KyLiN (1931,
pl. 8, fig. 19).  As a syvnonvin under E. capensis should be included
E. stenoloba Schm. ex Mazza. authentic malerial ol which the wriler
has seen in BECKER's herbarium (Univ. of Cape Town).

Griffithsia confervoides Suhr. Flora. 23. Bd. 1: 281, 1840. Grif-
Jithsice caespitosa Harv. ex J. Ag. Sp. Alg., 2 (1): 82, 1851, Griffithsic
corallina Barton, Journ. Bot.. 31: 113, 1893: Delt and Michell, Ann.
Bolus Herb., 3: 115, 1922,

This species is commonly known in Soulh Africa as Griffithsic
corcdlina but a comparison of it with the Iluropean plant of this name
has shown that the South African plant is o different species. SUHR
in 1840 described it (from IFalse Bay) under the name Griffithsia con-
fervoides and remarked that he had also seen a few [lilaments from
the Kaffrarian coast. The writer has not been successful in locating
any of SUHR's specimens from Ifalse Bav but has scen three specimens
(two in Mus. Botan. Stockholm and one in Herh. Agardh, No. 19762)
under this name in SUHR'S writing from »Kaffernkiiste». SUHR
probably received these specimens after his description of the species
had been published. It has not vet heen established whether the plant
from the East coast (= Kalfrarian couast) is identical with the plant from
False Bay and neighbouring regions, but from the three specimens of
SUHR from »Kaffernkiiste» it is clear that the binomial Griffithsia
confervoides applies to the species which in South Africa passes as
G. corallina.

Ballia sertularioides (Suhr) comb. nov. Callithamnion sertulc-
rioides Suhr, Flora, 23. Bd. 1: 282, 1840.

The writer has heen fortunate in being able lo examine one of
SUHR’s specimens (Herh. Berlin) of this little known species.  The type
locality is Table Bay where it has also been found once by Dr. M. A, Po-
COCK on a specimen of Plocamium membranaceum which was casl
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ashore at Blaauwberg,
and once by Ilie writer
at Oudekraal. In addi-
tion it has been collected
in fair quantity at Lam-
berts Bay by members
of the Department of
Zoology of the Univer-
sity of Cape Town. A
portion of Dr. Pccock’s
specimen is photogra-
phically reproduced as
figure 16. As will lie
seen from this figure,
the plant is a Bcillia. All
Ihe material thus far
examined has been ste-
rile but the vegetative
structure of the species
leaves 110 doubt as to its
generic position. A cha-
racteristic feature of the
species is that it does not
become corticated.
Microcladia capen- Fig. Hi. Balli({],nselfltéarivi'dgs I;(S)g&g)l’apenf. X 33
sis (Kiitz.) comb. nov.
Ceramium capense Kiitz.,
Linnaea, 15: 740, 1841; Tab. Phyc., 13: 3, pi. 5, figs. c—e, 1863.
Various authors have referred a South African plant to Ceramium
rubrum but a comparison of this plant with preserved material of
C. rubrum, collected by Dr. E. Baarpseru at Herdla on the west coast
of Norway, has shown that the South African plant differs from
C. rubrum in having larger primary cortical cells and in being more
extensively corticated. Judging from Kuorzing’s description of Cera-
mium capense in Linnaea (Vol. 15, p. 740) and from his figures in
Tabulae Phycologicae (Bd. 13, pi. 5), it is safe to conclude that the
so-called South African C rubrum should be referred to this little
known species of IvCrzing. The plant is fairly common in certain
localities but has suffered misinterpretation. It is the only South
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African Ceramium-like plant that permits comparison with C. rubrum:
but as KUrziNG (1841, p. 740) correctly remarked the corlical cells
(especially the primary ones) are larger in lhe South African plant.
As pointed out above, C. capense Kiitz. is also more extensively corli-
cated than C. rubrum and for this reason it is here transferred lo
Microcladia with which genus it has more in common than with
Ceramium.

Acrosorium maculatum (Kiitz.) comb. nov. Aglaophyllum ma-
culatum Kitz., Tab. Phye., 16: 13, pl. 34, figs. d—e, 1866. Nitophyl-
lum maculatum Grun., Algae Novara: 85, 1867. Nitophyllum unci-
natum var.? maculatum De Toni, Syll. Alg., 4 (2): 651, 1900.

This species was founded by KUrtzING in 1866 on a specimen that
he saw in Herb. SONDER. The writer has nolt had the opportunity of
secing this specimen but has seen the one on which GruNOw inde-
pendently described the species in 1867. GRUNOW's specimen (Col-
lectio GRUNOW No. 17254, in Herb. Naturhist. Mus. Vienna) was sent
to him by REINHARDT who found it in Herb. BINDER under the mscr.
name Nitophyllum maculatum Sonder. GRUNOW gives a good descrip-
tion of the species. His specimen is sterile but agrees with KGTZING's
excellent figure of the habit of the plant. The species is fairly com-
mon along the east coast of South Africa and characteristically has
the discoloured spots mentioned by GruNow and clearly indicated in
Kurzing's figure d (loc. cit., pl. 34). GruUNOW mistook these spots for
tetrasporangial sori, but as will be seen from KUrzIiNG's figures the
sori are localized at the apices of the branches, a feature which shows
that the species belongs to the genus Acrosorium (cf. KYLIN, 1924,
p. 76).

In addition to the plant received from Herh. BINDER, GRUNOW also
had specimens that occurred as epiphytes on Cladophora IZcklonii. The
latter specimens could not be located in Herb. Naturhist. Mus. Vienna,
but they probably are not of Acrosorinm maculatum as the region of
distribution of this species does not coincide with that of Cladophora
Ecklonii (=C. capensis), which inhabils the colder south and west
coast walers of South Africa.

The Botanical Laboratory, Universily of Lund. April, 1940.
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Some new Salix species and hybrids.

By BJORN IFLODERUS.

Salix bhutanensis FLODERUS, spec. nov. (9).
3 m altus. Ramuli divaricati, biennes 4 mm crassi

Frutex 1.5
nodosi brunnei vibicibus ligneis nullis, annotini (amentiferi) haud
tenuiores in parte inferiore glabri in superiore sat dense cano-lanati,
novelli ¢. 1,8 mm crassi dense albo-cane lanati foliis ¢. 11 praediti.
Stipulae nullae vel usque 2 mm longae lanceolatae glanduloso-serratae
hirsutae. Petlioli ¢. 3 mm longi crassi cum basi costae dense albo-
lanati.  Folia c. 30X 15(—50<20) mm magna elliplica basi obtusa
(—lruncata) apice acutiuscula integerrima plana, nervis secundariis
c. 8—11 vix elevatis et reticulo supra obsolete impresso instructa, supra
viridia subtus glaucescentia utrinque demum costa albo-lanata excepla
glabrescentia.

Ramuli novelli floriferi c. 10 infra ramulos novellos foliiferos
superiores (1-—)2 e gemmis usque 7 mm longis ovoideis castaneo-fuscis
hirsulis cadueis erupti; gemmae inferiores (requiescentes) usque 3{~-5)
mm Jongae obtusae nilide rutilae-—brunneae glaberrimae. Pedunculi

feminei c. 10 mm longi crassi lanati, foliis 3—4 ¢. 10 mm longis ovato-
rotundatis  supra  glabrescentibus  subtus albo-micante longisericeis
caducis praediti.  Amenta feminea (permatura) praecocia divaricata
H0-—-70X20 mm magna densiflora. Squamae c¢. 1,8 mm longae lanceo-
latac brunnescentes—-{ulvae longisericeae. Neclaria feminea singula
ventralia ¢. 0,8 mm longa cylindrica integra. Pedicelli usque 1 mm
longt villosi.  Capsulae usque 6 mm longae angusle ovoideo-conicae
apice rostratae demum stramineae vel viridule brunnescentes glabri.
Stvli 1-—1.5 mm longi integri vel apice fissi.  Stigmata suberecta apice
saepissime fissa.  Semina 1.5 mm longa.

IIab. Asia, Bhutan centr. Chendesi 75007 12, V. 1937 I'. LupLom et
G. SHERRIFF 3028 @ Hb. Brit. Mus. - FFig. 1.

In a small Scdiz-collection from Bhutan the author recently found
a rich sheet of this form which mayv represent an undescribed species.
Though the structure of staminate aments is unknown, it is evident
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that the species belongs to the Salices Chrysanthae Koch.  Hs right
to a place in this group is proved. in the author’'s opinion, by ils
thick, lanate shoots and glossy. orange-coloured basal buds, ils short.
stoutish, woolhairy and small-leaved peduncles and precocious, long
and multiflorous catkins with long-hairyv. silky-tomentose scales and
single, ventral, cylindrical nectaries, long and finepointed, pale and
glabrous capsules, long styvles and narvow, [requently cleft stigmas.

Salix caprea 1. > rorida Lacksch., hybr. nov.

Differt a S. caprea L. ramulis tenuioribus aequalioribus nitidule
subolivaceis, gemmis minoribus acutis subrubicunde fulvis, peliolis
brevioribus (5—10 mm longis) teneris, supra cum basi costae plerum-
que hirsutis subtus glabris, stipulis (rarissime persistentibus) rotun-
dalis, foliis lanceolalis apice acutis tenuioribus planis, nervis secun-
dariis magis numerosis (c. 1012} gracilibus ornalis, el a S. rorida
LackscH. foliis remote serrulatis obsolete glanduliferis partim sub-
integris, utrinque pilis brevibus curvatis villosulis vel glabratis.
(FLODERUS.)

Hab. Sibir. Altai, Kalmuckia Muita 4. IX 1924 S. J. ENANDER »S. cap-
rea L. Xdaphnoides ViLL. sf. Pihlii» Hb. Stockh. 52 fol.

The specimen on which the foregoing diagnosis is founded was
brought home from Altai in 1924 by the Swedish salicologist S. J. ENAN-
DER. Owing to the advanced season al which the material was col-
lected it lacks some characteristic tvpe-atiribules. But it is evidently
to be interpreted as the bastard belween S. caprea L. and S. roridu
LackscH., which seems to have been overlooked hitherto. On the
same occasion Dr. ENANDER found genuine specimens of S. rorida in
the same habitat; though the branches of these have lost their previous
pruinose coaling, as have also those of the hyvbrid, their well-preserved
rounded stipules, however, fully confirm the determination.

S. capreaXrorida displays an inleresting analogy with the closely
related hybrids 8. caprea xdaphnoides and S, acutifolic X capreax
daphnoides which occur in several localilies in Europe.

Salix helvetica ViLL. X purpurea L. hybr. nov. .

Synon. 8. Traunsteineri (supercaprea X purpureay A. & J. KERN., Austerr.
Weid. 143; ANDERsS. ap. DC., Prodr. XVI: 2 {18681 p. 308: SEEM., Synops. (1909
p. 296,

Differt a S. helvetica VILL. ramulis sat aequalibus, gemmis rostratis,
foliis estipulatis, maturis apice acutatis acriterque glanduloso-serratis
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Fig. 1 Salix bhutanensis Frop. size 1:1.
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supra glabrescentibus, plurinerviis (usque 18), amentis sessilibus haud
foliatis, stylis vix manifestis, ¢t a S. purpurea 1. foliis novellis obtusis
subintegris supra puberulis subtus pilis densissimis sat longis praeser-
tim apice micante albo-sericeis, amentis crassioribus cano-tomenlosis.

Hab. Austr. Tirol. bor. N:o 143 Salix Traunsteineri Nobis (super-
capreaX purpurea) Kitzbiithel in Nordiirol. KERNER. — Saliv Traunsteinert
A. KerneEr @. Tirol: Jagerstiitten pr. Kitzbiihel c:a 1840, leg. TRAUNSTEINER
comm. J. MURR.

In the Herbarium Stockholmiense the author has been in a posi-
tion to make a detailed examination of three authentical specimens
of S. Traunsteineri KERN. (). This rare Saliz-form was interpreled
as a bastard between S. caprea L. and S. purpurea L. by carlier salico-
logists ~— N. J. ANDERSSON and O. v. SEEMEN -, by the former,
however, wilh some reservation.

That S. purpurea is one of the parents of S. Traunsteineri is
evident, but of S. caprea the author has not been able to find any
characleristic traces. Iivervthing goes lo prove that the other com-
ponent of the hybrid is S. helvetica ViLL. The following features
characleristic of this species can be recognized in S. Traunsteineri: its
brown-black young branches, its shorter and narrower, dense flowering
aments, its extremely short and lanuginous pedicels and short and
lanate capsules and, finally, the densely glossy-haired surface of the
underside of the young leaves. Iividently, the last-mentioned character-
istic feature cannot be due to a crossing between S. caprea and
S, purpureda.

The nearest relalive of this hybrid, known lo the author, will be
S, lapponum 1.XS. purpurec L., which hybrid was produced in the
vear 1919 in several forms (& %) by Dr. 12, MARKLUND during his
numerous Salix-hvbridizing experiments at the Botanic Garden of
the University of Uppsala.
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Uber den Gynidzeumbau der Gattung Scleranthus.

Von K. V. OSSIAN DAHLGREN.

In seiner Arbeit {iber die Embryologie der Cenlrospermen schreibt
ROCEN (1927, S. 149} wie folgt: »Das Gyndzeum von Scleranthus wird
von zwei Fruchtblittern konstituiert, bei deren Verwachsung ein deut-
lich markierter Griffelkanal entstehl. Dieser ist schon anfinglich stark
papillos (Fig. 250 a} und erleidet cine bemerkenswerte Lntwicklung,
die sich u. a. aus Fig. 250 b ergeben diirfte. Man sieht dort an einem
dlteren Stadium, dass der obere Teil des IFruchtknotens papillos auf-
geschlitztes Aussehen erhéalt, wéhrend der eigentliche Griffel riick-
gebildet wird.» Um die Darslellung zu verdeullichen reproduziere ich
hier (Bild 1) dic beiden angefiithrten Bilder in RocENs Abhandlung.
Der Autor kann wohl kaum etwas anderes meinen als dass »ein deut-
lich markierter Griffelkanal» auft Bild 1 « zu sehen sei; und es missen
wohl weiter die in diesem »Kanal» sichtharen Papillen sein, die nach-
her so kriiftig an Grosse zunehmen, dass der Fruchtknoten ein »papillos
aufgeschlitztes Ausschen» bekommen soll (Bild 1 6). Man fragt sich
wirklich, wo die beiden Griffel oder Narben, die eine Scleranthus-Bliite
kennzeichnen, auf der Zeichnung geblieben sind.  (Diese gibl einen
Fruchtknoten wieder, dessen sagittal geschnittene Samenanlage offen-
bar einen fertigen Embryosack hat.) -— Danach heisst es etwas dunkel:
»Diese eigentiimliche Ausbildung eines Teils der IFruchtknotenwand
ist um so bemerkenswerter, da ja Scleranthus eine (rockene Schliess-
frucht hat.»  ROCEN sagt er habe »dem diesheziiglichen Entwicklungs-
verlaul» nicht folgen konnen und figt hinzu: »Aber wenigstens bei
den Caryophyllaceen steht dieses Verhiillinis  ziemlich (sic!)  ver-
einzell da.»

Ich habe ROCENS Angaben nicht bestiligen koénnen. Wie aus
meinen Mikrophotographien hervorgeht ist die angebliche papillose
Ausbildung des Fruchtknotens weder bei Scleranthus perennis noch
bei Scl. annuus vorhanden. (Die obere Partie der Fruchtknotenwand
wird viel dicker im Vergleich zu der unteren wie z. B. die Bilder 2 und
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4 b zeigen). Wahrscheinlich hal ROCEN nur e¢inige wenige Priiparate !
gemacht, und die auf Bild 1 b reproduzierlen haariihnlichen Papillen
nach einem schiefgeschnittenen, schlecht gefiirbten Schnitt, den er in
der Lile gianzlich missdeutet hat, gezeichnet.

Dass ich dazu gekommen bin mich ctwas mit Scleranthus zu be-
schiiftigen ist durch folgende Angabe bei ROCEN veranlasst worden:
» Eigentiimlicherweise ist die endgiltige Orientierung der Samenanlagen
bei den beiden untersuch-
ten Arten nicht gleich. Scle-
ranthus  perennis  kehrt
niamlich die Mikropyle nach
oben, Scleranthus annuus

nach unten.» Dass zwei
Arten derselben Gatlung
ihre Samenanlagen in ver-

—

i,

"/ /’,‘ schiedener Weise orientie-
‘ ren ist allerdings sehr be-
merkenswert jedoch nicht
einzig dastehend. So hat

a

schon BUCHENAU (1869) be-

Bild 1. «a. Scleranthus annuus. Nach ROCEN.
b. Scleranthus perennis. Der obere Teil des
Fruchtknotens sollte papillos aufgeschlitzt sein. .
Nach ROCEN. — Vergr. 60. trop war im Gegensatz zum
Verhéltnis bei Alisma plan-

obachtel, dass die Samenan-
lage bei Alisma natans epi-

tago und anderen Spezien innerhalb der IFamilie, die apotrope Samen-
anlagen haben. Ir hat dies so bedeulungsvoll gefunden, dass er fiir
die erstgenannte Art die noch bestehende Gattung Elisma geschaffen
hat. Nun ist es sehr interessant, dass die Samenanlagen bei der Gat-
tung Damasonium zwei Samenanlagen haben, eine epi- und eine apo-
trope. (Siehe auch DABLGREN 1928, Bild 8.) Von diesem Typus sagt
BUCHENAU sehr zutreffend: »Durch Fehlschlagen bald der einen, hald
der anderen Samenknospe konnten heide Fille daraus hervorgehen, —
Ein anderer IFall von verschiedener Orientierung der Samenanlagen
ist bei der Galtung Stilbe (Verbenaceae) nachgewiesen worden, wo

1 »Die embryologische Untersuchung». schreibt Rocin, (I c. S. 148), »ist hier
mit nicht geringen Schwierigkeiten vereint, da die Beschaffenheit der Fruchtwand,
besonders bei ilteren Stadien, die Gilite der Fixierungen beeintriichligt und das Schnit-
ten (sic!) erschwert.» Die Schwierigkeiten diirften jedoch vorzugsweise von der
Beschaffenheit des urnenférmigen Rezeplaculums herrithren; der Name Scleranthus
(Hartbliite) wird wohl auch damil zusammenhingen.



UBER DEN GYNAZEUMBAU DER GATTUNG SCLERANTHUS 233

a P
Bild 2. Scleranthus perennis. a. Samenanlage (mit fertigem Embryosack im fol-
genden Schnitte). Vergr. 110. b. Samenanlage mit jungem Embryo. Vergr. 100.

JuneLr (1934, s. 54) bei St. ericoicles apotrope Samenanlagen konsta-
tiert hat, obwohl diejenigen der anderen Arten epitrop sind.

Widhrend einer Excursion in Schonen 1924 habe ich auf einem
Sandfeld bei Ilarlosa Material vom Bastard Scleranthus annuusXpe-
rennis eingesammelt. In dem grellen Sonnenlicht stach der Bastard
deutlich gegen seine Elternarten ab, unter denen er recht hiufig vor-
kam. Nachdem Rocens Abhandlung erschienen war, interessierte es
mich nachzusehen welcher Orientierungstypus der Samenanlage beim
Bastard der dominierende sei. Es zeigte sich, dass die Mikropyle nach
oben gekehrt war, wie es bei Scleranthus perennis der Fall ist.

Von Scleranthus annuus hatte ich allerdings schon 1916 einige
Notizen nebenbei mitgeteilt, meine Prédparate sind aber leider verloren
gegangen, und ich konnte mich nicht an die Beschaffenheit der Samen-
anlage erinnern. Indessen kam mir die Angabe {iber die Orientierung
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der Samenanlage bei dieser
Art etwas fraglich wvor.
Krarrs (1917. S. 322) Um-
risszeichnungen von frithen
Stadien der Entwicklung
der Samenanlage gaben kei-
nen Anhalt fiir die Beur-
teilung der Sache; aus einer
mehrmals  reproduzierten
Zeichnung (z. B. in Eng-
Lers Syllabus) geht doch

W o * % t

. mH E hervor, dass der gebogene

Embryo im reifen Samen
seine Radicula und seine
(Kotyledonen nach oben keh-
ren, was ja nicht besonders
gut mit der angegebenen
Richtung der Mikropyle
ibereinstimmt. Einige Pro-
W * beschnitte zeigten auch,
dass die Samenanlage —
trotzdem dass RocEin be-

stimmt das Gegenteil be-

Bild 3. Scleranthus annuus. Junge Samenan- hauptet _ von demselben

lige mit Embryosackmutterzelle. Vergr. 210. Typus ist wie bei Scleran-

thus perennis (Bild 4), ob-

wohl ich erst jetzt dazu komme diese Beobachtungen zu verdffent-
lichen.

Die von Rocein (Bild 1@ mitgeteilte Eigur eines Schnittes durch
ein junges Gyndzeum bei Scleranthus annuus ist der Wirklichkeit
derart undhnlich, dass die Frage berechtigt ist. ob er iiberhaupt eine
Sclerantlms-BKiie abgezeiclinet hat. Bild 3 zeigt also eine junge Samen-
anlage mit einer Embryosackmutterzelle, und auf Bild 4 a sehen wir
eine andere mit einem zweikernigen Embryosack. Irgend welche Um-
kehrung der Samenanlage ist nicht eingetreten, und der Suspensor
des Embryos 1bleibt daher auch nach oben gerichtet (Bild 4 b).

Von Scleranthus perennis schreibt Rocin, dass die Entwicklung

1 Neulich hat SoutGes (1938, S. 1404) eine ausfiihrliche Darstellung der spe-
ziellen Embryoentwicklung hei Scleranthus perennis gegeben.



UBER DEN GYNAZEUMBAU DER GATTUNG SGLERANTHUS 235

a b
Bild 4. Scleranthus annuus. a. Samenanlage mit zweikernigem Embryosack. Vergr.
110. 5. Samenanlage mit fiinfzeiligem Embryo. Vergr. 100.

anfangs wie hei Sel. annuus verlduft, dass aber allmédhlich »eine eigen-
timliche Riickkrimmung» der Samenanlage eintritt, wodurch die
Mikropyle gegen die Griffelbasis gewandt wird. »Der Fall», schreibt
er, »besitzt bei den von mir untersuchten Arten der Caryophyllaceen
kein Gegenstiick»; leider kommt er nicht einmal bei Scleranthus peren-

nis vor.

Zusammenfassung.

1) Die von Rockn bei Scleranthus angegebene papillose Ausbildung des oberen

Teils des Fruchtknotens existiert nicht.
2) Fehlerhaft ist auch seine Behauptung, dass die Samenanlage bei Scleranthus

annuus ihre Mikropyle nach unten kehrt.

Uppsala, Botanisches Laboratorium, Mirz 1940.
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Smaérre uppsatser och meddelanden.

A short note on parasitic Fungi from the Azores.

In 1937 the Swedish botanist Dr. HErMAN PERSSON and his wife visiled
the Azores, chiefly for studies of the Mosses. However, they also brought
home with them a collection of ferns and phanerogams. Part of this collec-
tion now belongs to the Botanical Garden, Gothenburg and part to the Bota-
nical Department of the Swedish Museum of Natural History in Stockholm.
Personally I have studied the material belonging to our museum and tried
to pick out the few parasitic fungi represented in it. Dr. PERSSON has studied
the material in Gothenburg and sent me the specimens he thought were
wilh fungi.

The material 1 have at my disposal is neither large nor very important,
but as we slill know very little about the fungi of the Azores I think it will
be of some value to publish the determinations. Probably many valuable
news concerning the fungi of the Azores would be found if one studied the
whole collection of phanerogams from the islands, which are in different
herbaria. I have had no reason, however, to make such a study.

I know only of the following papers dealing with the fungi of the Azores.
BERKELY (1874) mentions onlv 2 species collected by the Challenger expedi-
tion on San Miguel. TRELEASE has listed 43 species of fungi from the
islands, of which 14 belong to Uredinales. TuTiy and WARBURG mention
5 species from the Azores, all Uredinae, 3 of which have not carlier heen
known from the islands.

In my list here are mentioned 10 species from the Azores 8 of which
are new to the islands. With the 46 species from the Azores already known,
we still have only 54 from these islands, which of course, is a veryv small
parantage of all existing species.  Since I am sure many species of great in-
terest are to be found in these islands, with their remarkable flora of higher
plants.

Dothideaceae. Phylluchora Trifolii Fekl.  San Miguel: Furnas on
T'rifolium Ligusticum Balb.  Sao Jorge: Villas das Velas on Trifolium scab-
rum L. '

Mycosphacerellaceae. Mycosphaerella sp.  Sao Jorge: belween
Calheta and Topas on dead leaves of Carex azorica Gay. The very common
genus Mycosphaerella was not recorded hitherto from the Azores.

Mollisiaceae, Fabraea Saniculae (Wallr.) Rehm. St. Jorge: inter
Calheta et Topas c. 600 m s. m. on Sanicula azorica Guthn.  No Fabraeo is
hitherto mentioned as occurring on the Azores.

It is very uncertain if F. Suaniculae really belongs to the genus Fabraea,
but no research has been made on this point. I was not able to find any
16 Botaniska Notiser 1940,
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differences between the Fabraea-specimens on Sanicula azorica, which species
is endemic on the Azores and is very close to S, europaca L.

Melampsoraceae.  Hydospora Adianti—Capilli veneris P, el
H. Sydow. San Miguel: Capellas on Adianthum capillus veneris 1.

This interesting species which occurs in Southern Europe, Algeria, and
Persia is new to the flora of the Azores

Melampsora hypericorum (DC.] Schroel.  Pico: inter Lageno et Caes,
on Hypericum humifusum L. San Miguel: Lagoa do Congro on the same host.

This species has earlier been collected on the islands on Hypericum
foliosum Dryand.

Pucciniaceae. Phragmidium Potentillae (Pers.) Karst.  San Mi-
guel: Furnas on Potentilla procumbens Sibth.  This species is not hitherto
recorded from the Azores.

Puccinic Frankeniae Link. On specimens of Frankenia pulverulenta in
the herbarium collected at San Miguel: Ponta Delgada 1898 by KNuT BOHLIN.
The species which is not hitherto recorded from the Azores was also collectled
on the island San Miguel by HuxT.

Puccinia obscura Schroet.  San Miguel: Lagoa do Congro.  On leaves
of Luzula multiflora (Retz.) Lej. 'This fungus is not earlier recorded f{rom
the Azores.

There has been much confusion concerning the Luzula multiflora-group
in the Azores. TRELEASE mentions L. campestris DC. and TuTiy and WaR-
BURG L. multiflora DC. var. congesta Lej. As already stated above, the ma-
terial collected by PERSSON belongs to L. multiflora (Retz.) Lej.

Puccinia silvatica Schroeter.  San Miguel: Lagoa do Congro. On Carex
vulcanica Hochst.  The species is new to the flora of the Azores.

KUKENTHAL in his Carex-monograph states that Carex vulcanica is only
a subspecies of Carex pilulifera L. Regarding this I agree with more recent
authors, who consider C. vulcanica to be a distinct species.

Uromyces Poae Rabenh. 1I, 11I.  San Miguel: FFurnas on Poa trivialis 1.
This common, widely distributed species is new to the flora of the Azores.

Mucedinaceae. Ramularia punctiformis (Schlecht.) v. Hoh. San
Miguel: Furnas — Epilobium obscurum Schub.

This is the first Ramularic mentioned from the Azores. It seems possible
that this species (Syn. Ramularia I'pilobii Karst.. Ramularia montana Speg.)
is polymorphous although the species on Chamaenerium, Epilobium palustre,
L. roseum and E£. Hornemanni has been considered as distinet new species.
Since, however, personally I have never studied thoroughly the difficult genus
Ramularia T am unable to clear up this question at present.

Stockholm, Botanical Department, Swedish Muscum of Natural History.
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Inventeringen av Skanes Flora.

Under ar 1939 har inventeringsarbetet bedrivits efter samma principer
som ar 1938 (jmf. Bot. Not. 1939, 397—398).

Registreringen. Disponenl GUsSTAF SVENSON har under ir 1939 fortsatt
arbetet med litteraturen och praktiskt taget slutfort detta. Overste GEORG BIORN-
sTrROM har fullbordat registreringen av dldre anteckningar, och folkskoleinspek-
tor TH. BRANDT har avslutat arbetet med registrering av lektor HArRD Av SE-
GERSTADs anteckningar. Genom vart och ett av dessa registreringsarbeten ha
omkr. 25,000 lokaluppgifter tiltkommit. Dessutom ha dverste GEORG BJORN-
STROM, kyrkoherde O. J. HassrLow och tandlikare P. Turvesson Kimnat upp-
gifter pa lokaler, belagda med exemplar i deras herbarier. Sammanlagt om-
fattar nu det registrerade materialet omkr. 80,000 uppgifter. Registerlap-
parna ha under vintern 1938/39 ordnats pa arter och diro dirmed klara ait
inforas i kortfackskapets slutliga register. Hiirmed ha ett antal vngre del-
lagare varit sysselsatta en kvill i veckan.

Fdltarbetet. Under aret ha flera Skianebotanister slutfort de dr 1938 pa-
hirjade omradena, andra ha piborjat eller slutfort nva.  Sammanlagt ha nu
26 botanister varit verksamma vid detta arbete. — Av de nedan som nya
upptagna omradena har Sodra Mellby undersokts for flera ar sedan.

Foljande socknar ha under 1939 inventerats eller iro fortfarande {ore-
mal for inventering:

Benestad: BORIE EMILSSON Hstorp: H. WEIMARCK
Bjorka: H. WEIMARCK Lund: GUSTAF SVENSON
Blentarp: H. WEIMARCK Sddra Mellby: E. Aspruxp
Brunnby: SEVERIN AXELL ) Oderljunga: Asta LuNnpu
Lspo: GEORG BJIORNSTROM Sovde: H. WEIMARCK
Everlov: H. WEIMARCK Tossjo: SEVERIN AXELL
Finja (vistra delenj: GEORrRG BJORN-  Viilinge: GERTRUD JONSSON
STROM Sodra Asum: H. WEIMARCK
[Forslov: A, UGGLa Oved (sodra delen, 1 sekt.): H. Wt
Grimanstorp: TORE DONNER MARCK.

De inventerade omradenas liige och storlek framgir av omstiende karta,
diir de i likhet med foregiende dar utmirkts med en Dbred, heldragen ran.
Den inventerade delen utgor omkr. 2,600 kvkm, d. v. s. nagot mer éin /s av
hela landskapet.

I likhet med féregaende dar ha specialister pa kritiska slikten och vissa
kryptogamgrupper varit verksamma inom landskapet.



240 SMARRE UPPSATSER OCH MEDDELANDEN

nattar
wu
, vonare A TN
. 7

agertun

:ﬁi

o '~

A v .

gt wetiby b 5 Grnestod
/ artinge, o S0
" “.SM orslon

P
i '"N'“\‘\h:mc:nd"‘. v Yremg

LANDSKRONA P4

FALSTERBO L)

o ' v 3 - s Nymit

Under 1939 holl Sektionen Skianes Flora tva sammantriiden

den 15 februari, arsdagen {6r Sektionens tillkomst, med {6redrag av
1. WEIMARCK om floran i Orkened:

den 18 november med foredrag av T, BRANDT, AsTA LUNDH, BORIE
EMILSSON och OLOF ANDERSSON om resp. Hyby, Oderljunga, Benestad och
den skinska svampfloran.  Efter {oredragen oljde samkviim pia Botaniska
Museets forelasningssal.

Sektionen Skanes Flora vill hitr framfora sitt vordsamma tack till

Kungl. Fysiografiska Sillskapet i Lund. som i likhet med
dr 1938 understodde arbetet med 800 kr., varav 635 kr. fordelades mellan
5 studerande for undersékningar inom Skine och 135 kr. anviindes till inkép
av anteckningsbocker, papper och kartor samt till bitriide vid pressning:

alla dem, som bidragit till wiférandet av det omfattande registrerings-

och faltarbetet.
Arbetsutskottet.
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Inligg i frdga om nordgrinsens ldge inom Sverige for
Centaurium umbellatum Gilib.

Uti Botaniska Notiser har RIKARD STERNER nyligen (1939, h. 4) publi-
cerat en ingaende, sorgfillig utredning av nomenklaturen for skiktet Cen-
taurium och for tva av dess arter: €. vulgare Rafn och (i viss man) C. um-
bellatum Gilib,

Om den sistnimnda arten, betecknad som »the rarest and most sou-
therly» av Sveriges tre viisentligare arter (den 3:e=(. pulchellum Druce),
siiger STERNER: »In south Sweden it reaches its northern limit as far
south as in the northern part of Gotaland.» (Spirr vid citer.) Denna
utsago svnes tarva nagon kommentering resp. korrigering.

Forekomst av C. umbellatum inom Svyealands provins Soderman-
land &dr niamligen, redan 1 latt tillgdnglig litteratur. vil konstaterad. Efter
det att dr 1858 (i HaArTMAN's flora, uppl. 7) en lokal publicerats: »Sodmld.
Akerd: €. DRAKE.», och en annan tillkommit i samma floras uppl. 10 (1870):
»Sodmld. Utacker i Raby enl. C. IND[EBETOU|.», giver THEDENIUS i sin flora
(1871} foljande sammanfattning: »Nyvkopings lin: i grannskapet av de stora
sjoarna Yngaren och Langhalsen, t. ex. vid Utiker i Raby socken:; Akerd i
Bettna socken och i Bjorkvik [socken].» I enlighet hiirmed upptages ocksi

denna provins — Sédermanland — som den nordligaste i flororna av HART-
MAN  (1879), NEUMAN-ALFVENGREN (1901). LiNxpyaN (1918 o. 1926) och

KROK-ALMQUIST (1935).

Utover de 3 redan publicerade socknarna (Raby, Bettna och
Bjorkvik) kunna hir framliggas tvenne. nimligen:

dels, pa grund av forf:s egen iakttagelse (under en jakttur omkr. 1890):
Lerbo sn (Gotthardsberg),

dels, med stéd av herbarie-exemplar 1 Riksmuseum: Bogsta sn
(Tornby) — AX. LINDSTROM 1891.

Summa summarum hava alltsa 3 Sé6dermanlandssocknar uppvisat
Centaurium umbellatum som gést inom sina granser.

I Upsala Bot:a instit. och i Riksmuseum forefintliga pressexemplar med
uppgiven fyndort: »Soderteljes resp. »Nicolai sn (Andebolj» hava hitrvidlag
icke blivit medriknade, enir i forra fallet etiketten uppenbarligen dir skri-
ven av en mycket ung scolaris, och i senare fallet etiketten hiirror frin en
man. vilkens lokaluppgifter a fackmannahall »anses 1 viss utstriickning bero
pa s ko oetikettforviixlingars.

Eljest forefaller sistndmnda uppgift skiilligen rimlig. i det att lokalen
nitra ansluter sig, som ett S-O:ligt led, till hiir beskrivna 3-sockenbiiltet.

Dessa 5 Sodermanlands-socknar iro placerade inom ett tviirbitlte, med
Lerbo som W-lig utpost och Bogsta som den O-ligaste.  Fran de 4 hiilrovan
nimnda detaljlokalerna —— Gotthardsberg. Akerd. Utiker och Toérnby — ut-
gor avstandet till niirmaste punkt a  Sodermanland-Ostergétlandsgriinsen
(=Svealand-Goitaland-grinsen) resp. 16, 18, 25 och 33 km.

Vid Dbeaktande av nu niémnda faktiska foérhallanden finner {o6rf:n
STERNER's forliggande av nordgriinsen till nordliga delen av Goétaland
ej vara ndjaktigt exakt (bl a. strider ju detsamma mot — 1 och for sig rik-
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liga — uppgifterna i giangse floror om Sédermanland som nordligaste provins
for utbredningen). Riktigare hade naturligt nog varit alt angiva artens sven-

ska nordgriins sasom forefintlig inom sodra delen av Svealand (in the
southern part ot Svealand)!
Canre. T, MORNER.

Litteratur.

Die natiirlichen Pflanzentamilien nebst ihren Gattungen
und wichtigeren Arten, inshesondere den Nutzpflanzen.  Unter Mitwirkung
zahlreicher hervorragender Fachgelehrten begriindet von A, ENGLER und
K. PraxtL.  Zweite stark vermehrte und verbesserte Auflage herausgegeben
von A, ENGLER (). TFortgesetzt von . Hanrys. — Leipzig. Verlag von
WILHELM IENGELMANN.

Band 17 b. Angiospermac. Reihen Rhoeadales und Sarraceniales, redi-
giert von I. Harms. 779 S, 486 IFig.  1936.

Band 5bh.  VIIL. Abteilung: IZumycetes (I'ungii. Klasse: Ascomycetes.
Reihe Euascales.  Unterreihe VIII.  Tuberineac, bearbeitet von EbDUARD
IF1IscHER. 42 S., 22 IMig. 1938,

I det senast utgivna fanerogambandet av ENGLER-PRANTLS andra upp-
laga ha foljande statt for bearbetningen av de olika familjerna: I¥r. BoLLE
(Resedaceae), L. DieLs (Droseraceae). I'r. FEppE (Papaveraceae), H. ITaARMS
(Nepenthaceae), 19, Pax (Moringacae, Brelschneideriaceae), I°. Pax und
K. Horesaxy (Capparidaceae, Tovariacae). O. 15, Scnurz (Cruciferae) och
J. C. TH. UrHor (Sarraceniaceae). Harms limnar en redogorelse for de
olika asikterna om ordningarna Rhoeadales” och Sarraceniales’ omfattning
och deras stillning i svstemet.  Utgivaren kan inte ansluta sig till de av
E. R. Saunxpers m. fl. forfiiktade asikterna om fruktbladens morfologi. Det
vanliga antalet karpeller tolkas dirfor som 2 1 st. f. 4 (2 fertila och 2 sterila).
Fragan utvecklas vidare av respektive medarbetare under de olika familjerna.

Papaveracéernas blombyggnad erbjuder siirskilt intresse pa grund av

/

talforhillandena (2- eller 3-talsserier) och den hos de zvgomorfa blommorna
utvecklade transversaldorsiventraliteten.  Anmidillaren vill ifragasitta lamp-
ligheten av att, som i kapitlet om blommans byggnad skelt, anviinda termen
»symmetrisk» som beteckning or en blomma med endast ett symmetriplan.
»Ensymmetrisk» hade varit tyvdligare.  FEpprE gar vid behandlingen av blom-
byggnaden ut frin Mursrcks omfattande och noggrant utforda undersok-
ningar.  Blomkapitlet avslutas med en overskadlig uppstilining av de olika
skiktenas blomformler.  Som {lertalet forskare anser FEDDE [FFumarioideac
vara den mest hiirledda underfamiljen i motsats till LEGER, vars avbildade
fylogenetiska schema gir ut pid en evolution i motsatt riktning.  Familjens
systematiska stillning dryftas ingaende. Tor vissa specialutredningar hin-
visas till forfattarens monografi i ENGLERs Das Pflanzenreich.

Den ojimforligt storsta parten av innehallet tillkommer familjen Cruci-
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dirda forsok att klassificera

ferac.  Ett flertal forskare har gjort beaktans
dessa viixter.  De olika systemen har emellertid Dlivit mer eller mindre arti-
ticiella.  Det av Scnunz uppgjorda stamtriidet over Cruciterae grundar sig
i forsta hand pa blommans och fruktens byggnad samt hjiirtbladens lige i
frona.  Stor betyvdelse tillmiites ocksi honungskortlarnas gestalt och anord-
ning liksom form och inbordes forhallanden hos epidermiscellerna i fruktens
skiljevigg. Som mindre viktiga i sammanhanget betecknas olika slags harig-
het samt mirkets form och gynoforens utbildning.

Vid behandlingen av fam. Sarraceniaceae limnas utforliga uppgifter i
fraga om de insekter, som tjina vixten till foda, liksom i fraga om dessa
viixtarters ekologi. I dversikten av fam. Nepenthaceac tilldrar sig de olika
refererade asiklerna om Nepenthes-bladets morfologi ett stort intresse.  Sarra-
ceniaceae och Nepenthaceae formodas ha uppkommit ur en gemensam Rana-
les-gren.  Droseraceae anses e¢j vara niirmare besliktad.

Band 5D (Ascomycetes) utkommer i hiiften. Nu féreligger en bearbet-
ning av Tuberineae av Eptarp FiscuHer. 1 den utférliga litteraturforteck-
ningen finner man fdven en avdelning for lokala bearbetningar, dir Tn. M.
IFrRIES svensksprakiga oversikt av de skandinaviska formerna ocksia har tagits
upp.  Ontogenin ir, som framgar av texten, blott ofullstiindigt kind. Geo-
grafisk utbredning, stindortsforhiallanden och anviindning beskrives ingdende.

IFor en privatperson ligger det i regel utanfor mdéjligheternas griins att
anskaffa Ingler-Prantls standardverk med dessa minga viilskrivna och rikt
illustrerade band. Man fir hoppas pa storre spridning till hiblioteken av
detta forndamsta allmént botaniska uppslagsverk i var tid. 1’4 de biologiska
Liroverksinstitutionerna har arbetet en uppgift att fylla, inte minst som ut-
gangspunkt for allehanda vetenskapliga undersékningar.

ARNE HASSLER,
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Notiser.

Letterstedtska priset, 650 kronor. tilldelades vid K. Vetenskapsakademicns
sammanltride den 28 februari 1940 docent RupoLny FrLorix for hans arbete »Die
Koniferen des Oberkarbons und des unteren Perms, T, 11V,

Doktorsdisputation vid Lunds Universitet. 171, lic. HakaNx HIELMQVIST fér-
svarade 16r vinnande av filosofie doktorsgrad den 6 mars 1940 en avhandling
Studien iiber die Abhéngigkeit der Baumgrenzen von den Temperalurverhidtnissen
unter besonderer Beriicksichtigung der Buche und ilhrer Klimarassen-.

K. Vetenskapssocietetens i Uppsala Linnépris tilldelades 1940 docent G. MaLI-
STROM, Stockholm, f6r hans arbete .llallands skogar under de senaste tre hundra
aren» och professor Il. OsvaLD, Uppsala, [6r hans arbete »Myrar och myrodling».

En kommission »Skanes Flora» inom K. Fysiografiska Sallskapet i Lund.
Vid sammantrade den 10 april 1940 beslot K. Fysiografiska  Sillskapet att
inom Sillskapet inriifta en kommission »Skénes Flora» med {indamal alt dvervaka
anvindningen av de medel, som av Sillskapel stdlles (ill disposition {6r invente-
ringen av Skdnes Flora samt att genom redogorelser vid sammantriden underrilla
Sillskapet om arbelets fortskridande. Till ledaméter i kommissionen utsigos pro-
fessor H. KYLIN, professor HERIBERT NILSSON och docent O. GERTZ.

Undertecknad onskar-for en evtogenetisk undersékning erhalla material av
Anthoxanthum fran alla delar av landet (fron celler plantor).  Fron Iran olika
plantor boira ej blandas. Noggranna lokaluppgitter hora medldlja.

GUNNAR OSTERGREN
€. 0. amanuens
Institutionen for dcftlighetsforskning, Svalov.
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Insamlingen till Botaniska Notisers Jubileums-

argang 1939.

Varen 1938 utsiinde styrelsen {or Lunds Botaniska Forening elt
upprop med vadjan till Foreningens medlemmar alt genom penning-
bidrag medverka till utgivandet av en jubileumsargang av Bolaniska

Notiser for ar 1939.

Féljande personer horsammade styrelsens viidjan:

K. Afzelius

L. Almquist
Axel Andersson
Sven Andersson
K. Anerud

A Arrhenius
Th. Arwidsson
E. Asplund

Hj. Barr
J. B. Bengtsson
A. Bery

(;. Bernstrom
Ch. Birch-Iensen
K. Bjorling

(. Bjornstrom
(.. Bliding

(:. Borgstrom

T. Borgoall

Th. Brandt

K. Bikman

(:. Bids

(i. R. Cedergren
O. Dahlgren
Th. Dahlgren
(. Drake af Hagelsrum
A Edelstam

B. Egerstrom
G. Elander

R. Erhardt
K. Falck

E. Flodmark
R. Florin

Th. Folin
S.-S. Forssell
. Th. Fries
H. Fries

R. E. Fries
0. Gert:z

C. . Gustafsson
A. Gustafsson
A Hafstrom
N, Hagman
T. Hasselrot
B. Hederén

0. Heilborn
Il. Hesselman
. Hjelmquist
Hj. Holm

Bj. Holmgren
. Hultén

A, Hdakansson
(:. llien

E. Ingvarsson
AL Jansson
. Jonsson

. L. Kiellunder
. Kierkegaaurd

C

N

E. Kjellyren
S. Lagergren

J. Lagerkran:z

R. Lamm

H. Lamprecht
Gunvor Landgren
S, AL Larsson
IZbba Larsson

T. Levring

0. Lidén

J. Linders

. G. Lillieroth
B, Lindquist

AL Lindstedt
Hildur Ljungdall
L. Ljungstrom
I1. Lundbory
Sara Lundborg
L. Lundstrom

J. Lybing

C. Malmstrém
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J. Mauritzon

A. Miintzing

S. Mdrtensson
Hj. Mdller

C. Th. Morner
J. A, Nannfeldt
H. Nilsson
Heribert Nilsson

;. Nilsson-Leissner

T. Norlindh
. M. Norrman

E. Rennerfelt

A Roos

A von Rosen

0. Rosenbery

(i, Samuelsson
(.. Scholander
(. Schiffer

R. Sernuander

J. Sjdgren

L. (:. Sjistedt
M. Sjdgwall

. Tometorp
S. Torgard
Vioi Tdckholm
A. Uddling

A Ulricet

H. Vallin

A, Vilke

H. Virgin

E. Wall

H. Weibull
H. Weimarck

(:. Norrman J.oAD O, Skarman S, Wiedling
Elsa Nyholm J. AL Snell H. Witte

H. Osvald H. Stenar Th. Wol/
Louise Overton R. Sterner ;. Abery

0. Palmgren S, Suneson E. Akerlund
I1. Persson N, Svedelius A. Akerman
J. Rasmusson S, Thunmark

Dessutom bidrog Nordstedtska  Fonden genom  professorerna
Harald Kylin och Heribert Nilsson med elt storre belopp.

Insamlingen inbragle sammanlagt kronor 2.674: 17, niamligen un-
der ar 1938 1,252:41 och under ar 1939 1.421:76.
rikenskaper over insamlingen ha utan anmirkning reviderats for ar
1938 av G. Nilsson-Leissner och Olof Tedin den 4 mars 1939 och for

ar 1939 av Sven T. Andersson och Oscar Palmgren den 21 april 1940.

Sckreterarens

Foreningen beviljade vid sammantride den 26 april 1940 full och
tacksam ansvarsfrihet.

Till alla de personer, genom vilkas viilvilliga stod ulgivandet av
Botaniska Notisers jubileumsargang mdojliggjordes, och till alla dem,
som ar 1939 bidrogo med vetenskapliga uppsatser och avhandlingar
i tidskriften, fa undertecknade framfora cett varmt och vordsamt tack.

Lund i april 1940,

Svante Suneson H. Weimarck

ordforande i Lunds Botaniska Forening redalktir for Botaniska Notiser



