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Cytogenetic studies on dioecious Melandrium.
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I. Introduction.

The original task of taxonomy is first and foremost to separate
and define species and other systematic units. In order to make the
idea of the species name as uniform as possible when applied to dif-
ferent groups of organisms, almost all noteworthy taxonomists, both
past and present. have accepted the view that types named as species
must be biologically isolated from one another in nature by a barrier
of sterility, i.e. the species name should be used only for the naturally
isolated organisms differing in the same sense as, e.g., apple and pear,
donkey and horse.

Although most of the taxonomists have to the best of their ability
attempted to follow the principle of biological isolation in their works
on species designation, they have mostly had to restrict their studies
to morphological characteristics and geographical distribution. In a
number of cases it is practically impossible to determine with any
certainty merely on the basis of morphological and geographical dif-
ferences whether two or more types are biologically isolated or not,
wheretore the methods of the older taxonomists caused them to make
a number of mistakes. Owing to these mistakes in particular, but also
to the need for investigation into the biological nature of species
differences in general, the taxonomy of the last decennia has sum-
moned the aid of a number of other branches of biology. Thus, modern
taxonomy is assisted by such branches of science as, e.g., ecology,
palaeontology. physiology, selection theory. statistics, embryology and,
last but not least, cytogenetics. The most important of these sciences
coming to the aid of taxonomy is without doubt cytogenetics, which
is the only discipline of science that can be used for analysing the bio-
logical sterility barriers between types of species value. Inversely. it is
only by cytogenetical analyses that the absence of sterility between
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types of lower range can likewise be stated with any certainty. Thus,
cytogenetical investigations may be used for controlling whether two
types mostly designed with the same species name really belong to
one or more biological species, as well as for examining the biological
value of two or more related types designed as species by most taxo-
nomists. By a close collaboration of pure taxonomy and cytogenetics
it may therefore be possibly fully to ensure that the species name given
by the taxonomists is always equivalent to the types biologically
isolated from one another in nature by barriers of sterility.

The present paper is intended to be a report on investigations
made in order to control the species value of the two strains Melandrium
album (MiLL.) GARCKE and Melandrium rubrum (WEIG.) GARCKE,
originally described by LINNAEUS (1753) under the collective name
Lychnis dioica 1.. The Linnaean species was originally divided into two
by MILLER (1768), but although its division is accepted by the great
majority of European taxonomists (ctf. ASCHERSON and GRAEBNER,
1929) it is still not generally accepted. According to a number of students
(cf. e.g. BAUR in ASCHERSON and GRAEBNER, 1929) both forms are
found to cross freely in nature and to form a swarm of hybrids, which,
according to BLACKBURN (1924), are completely fertile and without
meiotic irregularities. Genetically, they are not found to be specifically
different by SHULL (1912 cf. also WARMKE and BLAKESLEE, 1940),
DE VRIES (1903), WINGE (1938 a) and WARMKE and BLAKESLEE (1940),
and their sex determination is based on the same cytological and genetic
mechanism (cf. WARMKE and BLAKESLEE, l.c.). Although the above-
mentioned authors are inclined to consider the two species merely as
two systematically lower forms of the same species, none of them have
made sufficiently comprehensive investigations into their cytogenetics
in order definitely to demonstrate the biological value of both these
types. The intention of this paper is to remedy this deficiency in our
knowledge of these two strains.

The present investigation may be divided into four groups. Iirstly,
genetical analyses have been made on a fairly large scale in order to
complete the results obtained by previous authors. As the present writer
has not been able to cultivate and study a satisfactorily large number
of individuals of the material every year, the number of observations
is somewhat lower than might be desirable. As the results, however,
coincide with those obtained by previous writers, our knowledge of the
genetical differences between M. album and M. rubrum is no doubt
sufficient to base fairly far-reaching discussions upon it. Secondly,
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the most extensive studies have been devoted to the cytological be-
haviour of the species and their hybrids, in order to discover possible
differences in the cytology of intra- and interspecitic hybrids. In con-
nection with this part of the work somewhat extensive comparable
examinations have been made of the pollen sterility and its causes
within the different individuals, partly in order to obtain certain results
as to the possible differences in sterility between intra- and inter-
specific hybrids of Melandrium, partly to check our knowledge of the
nature and causes of pollen sterility in these dioecious plants. Thirdly,
a short explanation of the sex mechanism of both the species is given
on the basis of studies made by previous authors as well as by the
present writer. Finally, the author noles the taxonomical consequences
of the results obtained and gives a survey of the systematic arrange-
ment of the strains studied.

II. Material and methods.

1. The material.

The two dioecious strains Melandrium «lbum and M. rubrum are
represented by somewhat multiform types in Eurasia, North Africa
and North America. Some of the characteristics regarded as typical
of the one strain in some places may be absent in that tvpe in other
places or found in both the strains elsewhere. The main differences in
the material from Scandinavia are listed in Table 1. The flowers of
male and female individuals of M. album and M. rubrum are shown
in Figs. 1-—4.

It should be added to the scheme in Table 1, besides the charac-
teristics listed, that there exist a number of smaller or almost in-
definable differences between the Scandinavian populations of hoth
the strains. They manifestly differ, e.g.. in habit and stature, as well
as in the branching of the inflorescenses and the form of the nodiums
etec. In material from localities in south and south-east Europe, how-
ever, these characteristics may be found in both the strains, so that
they are certainly not peculiar to one of the types only. The same applies
to leaf colour and hairiness, the form of the leaves and certain other
characteristics.

The material for the present investigation was collected mainly in
Sweden. in the provinces of Scania, Jimtland and Dalsland and in the
surroundings of Stockholm. The material from Jamtland was sent to
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Table 1. Morphological differences between Melandrium album and M. rubrum.

Characteristic. M. album. M. rubrum.

Flower Colour pure white, buds faint-  Colour  purplish-red. buds
ly vellowish, night-flowerer, faintly vellowish, day-flowe-
the flowers relatively large. rer, the flowers relatively

small.

Petalophore of high. low.

males.

Calyx much inflated with marked not inflated and especially in
veins, green, short-haired. sunny localities vividly co-

loured  with  anthocyanin.
long-haired.

Capsule about twice as large as that rounded-ovoid, thin. with re-
of M. rubrum, ovoid, hard, curved capsule teeth.
with erect capsule teeth.

Seeds yellowish-grey. black-brown.

Rosette-leaves relatively narrow, spatulate, broader than in M. album,
dull dark green, with short with more rounded apices,
hairs. dark green and somewhat

shiny, with longer hairs.

Quer-wintering underground. aboveground.

system

Styles long and slender, with incon- shorter and relatively heavy.
spicuous stigmatic papillae. with prominent stigmatic pa-

pillae.

me by Mr. SVEN KILANDER, phil. mag., and the material from Dalsland
by Mr. C. MOSSBERG, phil. mag., to both of whom I am very much
obliged. Seed material from other countries was obtained through
the seed exchange of the Botanical Gardens at Lund.

All the original material, as well as the progenies, was given current
numbers. The population plants of M. rubrum cultivated in the experi-
mental fields at Svalov originated from (the field numbers in brackets):
Fagelsang in the neighbourhood of Lund (M 01-—M 06), Lund (M 07—
M 04%), Svalov (M 062, M 098, M 0102—M 0275), Konga in the neigh-
bourhood of Rostanga (M 045—M 061), Kéillstorp (M 063—M 083),
Ostersund (M 084—M 086), Mellerud in Dalsland (M 0100—M 0101)
and Basel in Switzerland (M 0749—M 0753). The population plants
of M. album originated from: Ostersund (M 087). Svalov (M 099).
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Iligs. 1—+4. Flowers of Melandrium. Fig. 1, album Q; Fig. 2, album &; Fig. 3,
rubrum Q: Fig. 4, rubrum J&.

Stockholm (M 0276-—M 0298, M 0535—M 0539, M 01420—M 01461),
Modena in Italy (M 0525—-M 0529), Basel (M 0530—M 0534, M 01521
M 01526) and Liege in Belgium (M 01404—M 01419). Plants M 088—
M 097 are natural M. album > rubrum hybrids from Sem in the parish
of As in Jamtland, and all other numbers not listed above belong to
intra- or interspecific hybrid offspring in /;, F, and back-crosses.

All but five plants were found to be strictly dioecious. Three indi-
viduals from Konga (M 048, M 050 and M 052) were androherma-
phrodites (cf. LOVE., 1942 b), and one plant from Svalov (M 062) and
another from Killstorp (M 082) were gynohermaphrodites of the same
type as those reported by AKERLUND (1927). The sex mechanism of
these and other intersexual individuals and their progeny will be
discussed in a later paper.
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2. Methods.

a. Crosses. — For the crossing experiments buds of female
flowers were selected and isolated in the usual way some davs before
opening. When pollinating. some anthers of male flowers were stroked
against the stigmata and were finally left between them. Isolation was
maintained until the seeds were fully ripe and the capsule open.

b. Cyvtological methods. The chromosome number of
all the plants cultivated has been determined in the root-tip cells. The
best fixative for this purpose was the 8 : 2 of LEWITSKY (8 parts 1 %
chromic acid : 2 parts 10 %o formalin, mixed immediately before use:
Lewrrsky, 1931). The 13 micra thick sections of the root-tips were
stained according to the iodine-kalium-gentian-violet method after a
12 to 24 hours’ rest in a mordant solution of 1 % chromie acid.

The meiotic divisions were studied in material fixed in the modi-
fication of NAVASHIN's fluid used at Svalov (cf. MUNTZING, 1933), after
a short pre-treatment in 96 % or absolute alcohol or CARNOY 3 :1.
Also permanent smear-preparations were made according to the method
of OSTERGREN (1942). but it did not succeed as well for Melandrium
as the ordinary paraffin methods.

All drawings were made with the aid of a camera lucida.

Ill. Genetical section.

1. Introduction.

Natural hybrids between different strains of Melandrium have
been known by taxonomists since before LINNAEUS, and hybridization
experiments between the white- and purple-flowered types have been
carried oul by numerous authors during the last two centuries. These
experiments may. however. be classified under two groups. according
to the time at which they were made. Experimenls carried out before
the beginning of scientific genetics may show the dominance ete. of
different factors as well as the fertility of the hybrids, but only the
later experiments are of any value for the genetical understanding of
the differences met with between the strains. Some of the most remark-
able experiments of the former category were made by GARTNER (1838,
1849), GODRON (1866), MENDEL (cf. CORRENS, 1905), FOCKE (1881)
and GAGNEPAIN (1896, 1897). and the latter category is — with the
exception of authors studving only the genetics of sex — represented
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by DE VRIES (1900, 1903), CORRENS (1900, 1902, 1903, 1905. 1907 a. b.
1913), BATESON and SAUNDERS (1902), SHULL (1908, 1910 a, b, 1912,
1914 a. b), BAUR (1910, 1911, 1912, cf. also ASCHERSON and GRAEBNER,
1929). BLARINGHEM (1922), BEGuiNOoT (1915)., WINGE (1927, 1931,
1937). AKERLUND (1933), SANSOME in SANSOME and PHILP (1939, p. 142)
and BAKER (1943). The most valuable results obtained by the earlier
authors will be referred to in the following pages.

2. Results of earlier authors.

A. Hairiness. — The inheritance of hairiness has been studied in
M. album and M. rubrum by GODRON (1866). DE VRIES (1900, 1903)
and BATESON and SAUNDERS (1902). In the experiments made by
GODRON (Lc.) normal plants of M. album were pollinated with pollen
from a normal plant of M. rubrum and from a male of »Lychnis
Preslit», which is a glabrous form of M. rubrum. All the [, plants
from both crosses were hairy.

In the experiments performed by DE VRIES (l.c.) and BATESON
and SAUNDERS (Lc.) a glabrous mutant of M. album and a glabrous
offspring of this plant after a cross with M. rubrum (ctf. DE VRIES 1897)
were used. The hybrids in F; showed a marked dominance of the
hairiness and in F, and back-crosses it was clearly demonstrated that
the hairiness of the leaves of both M. «album and M. rubrum is due
to one dominant gene.

The difference in length of the hairs ot M. calbum and M. rubrum
has been studied only by GAGNEPAIN (1896, 1897). who found it to be
intermediate in F,; in both directions.

B. The capsule. — The inheritance of the form of the capsule and
the direction of the capsule teeth was first mentioned by GAGNEPAIN
(1896, 1897), who studied the F,; hybrids in both directions. The size
of the capsule of M. album Xrubrum and M. rubrum > album was found
to be intermediate, though somewhat closer to M. album than to
M. rubrum. The capsule teeth were likewise intermediate, but the teeth
of M. rubrumXalbum were somewhat more recurved than those of
M. album X rubrum, i.e. some matroclinal effect was observed.

DE VRIES (1903) studied inter alia the capsule teeth in F, of
M. album glabr«a><rubrum. In I, he obtained 142 plants with recurved
teeth as in M. rubrum, and 53 plants with erect ones as in M. album.
According to a y* analysis made by the present writer, this may be a
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3 : 1 segregation, as the results obtained give a ¥*=0.240, i.e. 0.7>P>0.5
(cf. BONNIER and TEDIN, 1940).

A 3 :1 segregation of recurved capsule teeth was also observed
by CORRENS (1905), who also noticed (1907 a, 1913) that the size of the
capsule of the hybrid is intermediate between the parents. In I, some
differences in the recurvature of the teeth is met with in different
families. CORRENS (l.c.) gives only the percentages of plants with the
different characters in F,, and not the empirical data nor the total
number of plants studied.

According to BATESON and SAUNDERS (1902), however, their mate-
rial did not show a 3 :1 segregation for recurved capsule teeth. In
their I, material the capsule teeth might be directed obliquely upwards
as in M. album, or be turned downwards and slightly recurved, or be
in any intermediate position, but the recurved form characteristic of
M. rubrum was extremely rare. They make no assumption as to the
inheritance of this character.

C. Seed colour. — The seed colour of M. rubrum is black-brown,
but that of M. album is yellowish-grey. In F; in both directions studied
by GAGNEPAIN (1896, 1897) the seed colour was intermediate. In F,
studied by BATESON and SAUNDERS (1902) the seeds were found to
be of all tints from yellowish-grey to black. No other reports on this
character are known by the present writer.

D. Petal colour. — The petal colour of M. album and M. rubrum
has without doubt caused the original division of the Linnaean species
Lychnis dioica into two, as it is the most obvious difference hetween
the two types. The inheritance of the petal colour has been studied
by a number of investigators, but no fully acceptable explanation of
its genical basis has as vet been given.

Most of the pre-Mendelian investigators give only a description
of the F, plants or in a few cases also of the F, generation, but the
numbers of the different categories are never given. The first artificial
hybrids between white- and purple-flowered strains of » Lychnis» seem
to have been made by BARTRAM (ca. 1740, cf. ZIRKLE, 1935, p. 145 and
147), who only mentions that the colour of the flowers was intermediate
between that of the parents.

GARTNER. -— The experiments made by GARTNER (1849) seem to
have been fairly extensive. although it is not easy to ascertain from his
rather confused book the actual results obtained from each cross. He
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made the cross M. album Xrubrum in both directions. The petal colour
of the hybrids was a somewhal lighter purple than that of M. rubrum.

GODRON. — The material used by GODRON (1866) was partly the
pure strains M. album and M. rubrum and partly the form »L. Preslii».
The hybrids were made only in one direction, with M. album as mother.
The F, hybrids of M. album Xrubrum Preslii were found to have a
dark calyx and their petal colour was a somewhat lighter purple than
that of the father plant. The same was the case when a normal
M. rubrum was used as a male. From the latter cross, however, an I,
generation was raised, consisting of only white and purple flowered
individuals but no intermediates. The number of plants in the two
categories is, unfortunately. not given.

MENDEL. — According to two of the letters of MENDEL to NAGELI
in the yvear 1870 (cf. CORRENS, 1905), he has made the cross M. rubrumX
album. He intended mainly to control the genetics of sex, but in the first
letter he reported that the [/, generation was composed of about 200
uniform hybrid individuals.

FFOCKE. -— FockE (1881) studied the hybrid M. album X rubrum.
Most of the individuals in his material were intermediate as to the
petal colour, although a rather wide variation was met with in some
cases. In later generations he observed both white- and purple-flowered
individuals as well as a number of intermediate types.

GAGNEPAIN. — The extensive experiments by GAGNEPAIN (1896,
1897) comprise unfortunately only one generation, but the results
obtained in this F; showed a very remarkable difference. The hybrids
in both directions were intermediate in respect of petal colour, but
when the mother used was M. album the colour was lighter than when
the mother belonged to M. rubrum, i.e. a reciprocal matroclinal dif-
ference was observed.

DE VRIES. — The first author to study the segregation in I, of the
petal colour was DE VRIES (1900). He reported a complete dominance
of purple over white, and in F, he expected to find a 3 : 1 segregation.
Later on (1903) pE VRIES confirmed these results but mentioned that
»die Bastarde scheinen im Ganzen etwas blasser zu sein als die reine»
M. rubrum. The observed segregations in purple : white were 138 : 57
(p. 191) and 116 :42 (p. 153). According to a y* analysis made hy
the present writer, the empirical data observed by DE VRIES (l.c.) give a
72=0.883 and a value of P between 0.3 and 0.5 and resp. 7*=0.102
0.80>P>0.70 for a segregation in 3 :1, which supports the above-
mentioned assumption of bE VRIES. He concludes from his results that
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M. album should be regarded as a recessive mutation of M. rubrum
or of a putative purple-flowered common ancestor of both the strains.

CORRENS. — A note on the hybrids between M. album and M. rub-
rum is given by CORRENS (1900). He found that the purple flowers of
the hybrids were lighter than those of M. rubrum. Thus, the colour
of the petals was assumed to be not completely dominant. This assump-
tion was confirmed in a later paper (CORRENS, 1903), where a variation
in the flower colour of the F, individuals is also mentioned.

BATESON and SAUNDERS. — The results obtained by CORRENS (l.c.)
in the I, generation were confirmed by BATESON and SAUNDERS (1902),
but in £, the colour of »the corolla varied from the deep red of
M. rubrum »to the palest pink. but was rarely, it ever, pure white.:

SHULL. — SHULL (1908, 1910 a, b, 1912) has maide very extensive
experiments in order to determine the inheritance of petal colour in
Melandrium. In the first paper 1908) he reports observations indicating
an incomplete dominance of purple over white, giving a 1 :2 :1 segre-
gation in purple: more or less pale purple: white. On the whole about
50 individuals from each of 83 crosses were examined.

In a second paper SHULL {1910 a) reports the results of detailed
studies of the problem of colour inheritance in Melandrium. He ob-
served that the purple flowers in his material could be divided into
two classes, bluish-purple and reddish-purple. The former colour was
able to change to red by treatment with alkalis, and the latter to blue
by the addition of weak acids. From the results of the crosses SHULL
(l.e.) concluded that the bluish colour is formed by »the combined
action of two genes, B and C, the one probably representing the capacity
to produce a chromogene of the flavone series, the other representing
the production of an oxidase. The red color is in this case produced
by an added factor, R, which modifies the bluish color produced by
B and €. The R may be perhaps an acidifier, a reducing agent, or a
partial inhibitor of the oxidizing action of B.»

In the third paper (1910 b) SHULL mainly reported the results of
studying the inheritance of sex in his material, but he also gave a short
report on the inheritance of flower colours. In a back-cross between
a heterozygous purple and a homozygous white he obtained a wide
variation in the petal colour of the offspring, but as 52.606 % 0.551 %
of the offspring was found to have coloured flowers, the results were
in agreement with a simple dominance of coloured over white.

Later on, SHULL (1912) reports that in about 300 families resulting
from matings between white-flowered individuals all the progenies
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were white-flowered. In a similar number of crosses between white
and coloured individuals the whites were invariably shown to be reces-
sive to colour.

The results of three crosses between a progeny of M. album from
Germany and a white-flowered strain from Cold Spring Harbor, USA.,
showed. however, rather interesting differences. Two of these matings
of two different German white-flowered females with pollen from a
single Cold Spring Harbor white-flowered male resulted in 182 indi-
viduals with completely white flowers. A third family was essentially
reciprocal to the two above-mentioned, as it was produced by crossing
a female sib of the male from Cold Spring Harbor previously used
with pollen from a German white-flowered male. The offspring con-
sisted of 77 individuals with reddish-purple flowers. SHULL (l.c.)
supposes that these different results may indicate an unsuspected
heterogeneity in the German strain, but no studies of the genetics of
these individuals in later generations were made in order to ascertain
whether some experimental error may have caused this unexpected
result. A cross between two white-flowered plants from Germany
resulted in 84 offspring, all white-flowered.

Both white-flowered and purple-flowered plants from Cold Spring
Harbor were also crossed with German plants of M. rubrum. The two
families 7092 and 1093 were produced by crossing a single white-
flowered female of the Cold Spring Harbor strain with two males of
M. rubrum, one derived from seeds collected al Furtwangen in the
Schwarzwald, and the other from Oefingen in Baden. A female sib of
the plant from Oefingen was crossed with pollen from a white-flowered
sib of the mother of families 1092 and 1093. The offspring thus repre-
sented as nearly as is possible in dioecious material a reciprocal to
1093. Two other families (10206 and 10207) were produced by crossing
two females grown from seeds from Oefingen with pollen from a
pure-bred purple-flowered male from Cold Spring Harbor. The M. rub-
rum plants had reddish-purple flowers, and as this colour is epistatic
to bluish-purple, which according to SHULL (l.c.) may be found latent
in white-flowered plants, he only expected that the ', progeny of any
of these five crosses would have practically the same flower-colour
as M. rubrum. This expectation was realized. as the flowers of all the
262 individuals cultivated were found to be reddish-purple.

One cross, however, gave a totally different and completely un-
expected result. A mating between a female of M. album and a male
of M. rubrum, both originating from Germany. produced an F, con-



136 DORIS LOVE

sisting of 23 white-tflowered plants (with flowers nearly identical with
those of the mother plant in form) and 4 purple-flowered individuals.
Some of the white flowers became faintly and unevenly streaked and
washed with purple just as they were fading. a feature never observed
in other white-flowered plants in the cultures of SHULL. In some other
characteristics these individuals showed an apparent hybrid nature.

This segregation of types in F; was assumed to afford further
evidence of the heterogeneity of the material of M. album. SHULL (l.c.)
concluded on the basis of these results: »If the white-flowered mother
were heterozygous in a dominant white factor, the expected result of
a cross with M. rubrum would be 3 white-flowered to 1 purple-flowered,
or in this particular family 20 white-flowered to 7 purple-flowered,
to which expectation the observed result is in sufficiently close agree-
ment considering the small number of individuals. The same result
would be attained if the rubrum parent were heterozygous in respect
to both the primary factors for color, € and R, it being assumed that
the album parent lacked both these factors.»

BLARINGHEM. — In the experiments by BLARINGHEM (1922) a
ariation from white to purple already seems to have been found in
the F; generation of the cross M. album Xrubrum, and in F, also he
observed wide variation. He concluded: »1l apparait d’autre part claire-
ment, d’apres la variété des tons roses et les pourcentages des blancs
et des roses en Iy et Iy, que le caractere couleur de la corolle ne suil
pas dans sa transmission une ségrégation mendelienne simple.»

BAUR. — A short note on the hybrids of Melandrium is given by
BAur in the Flora by ASCHERSON and GRAEBNER (1929). He has made
a large number of crosses between M. album and M. rubrum in both
directions. In his experiments the F; is alwayvs found to be almost
completely intermediate and the colour of the petals was lighter than
that of M. rubrum. In F, a large segregation is melt with. but no
detailed results are given by BAUR.

WINGE. — WINGE (1927, 1931), studyving mainly the inheritance
of sex-linked characters and the intersexuality of Melandrium, reports
(1927) that in his material, comprising 462 plants, the I, generation
was practically intermediate between the two strains. From an I, cross
between two of the F, plants 456 individuals were obtained. and it
was noted that »segregation took place in the ratio 3 more or less
red-flowered to 1 pure white-flowered specimen.» In the later paper
(1931) he mentions the possibilities of sex-linkage of colour-genes. He
found differences between males and females in the intensity of petal
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colour in F,, although no simple segregations were observed. Later on
WINGE (1937) mentions that the segregation of these hybrids is so
wide that a complete analysis of all the types is practically impossible.

AKERLUND. —— The results of the very extensive hybridization ex-
periments made by AKERLUND are not vet published, but in a preli-
minary paper (1933) he reports that in [/, »eine intermediiire, hellrote
Farbe» was found in his material. and in F7, a segregation in all colours
between the white of M. album and the purple of M. rubrum was
observed. Through the kindness of Dr. AKERLUND. the present writer
is able to mention here some of his very interesting results. As already
mentioned in his work in 1933, he observed reciprocal differences in
some of the crosses indicating plasmatic influences on the genetical
results. Unfortunately, no direct evidence in support of this view can
be given as vel, but an I, progeny giving the segregation of 55 more
or less purple to 1 white may possibly be a result of plasmatic obstruc-
tive influence on the M. rubrum plasm in question, as observed
by the present writer in one offspring of one M. album female
individual (see p. 156). The entire I, progenies, including segregations
of the type mentioned above, were found to segregate in 4926 more or
less purple to 1029 white. This result hardly coincides with a 3 :1
segregation, but as it also includes families with a possible plasmatic
influence etc., a statistical analysis of the totals will be of no value
for detecting the real segregations of the material in £,. In all the
material of the back-crosses of F, with different plants of M. album
the results obtained strongly indicate a monofactorial inheritance of
purple flowers. The totals of back-crosses gave 1847 more or less purple
and 1903 while individuals (x*=0.418, 0.70>P>0.50). The back-
crosses of F'; males to different M. album females gave the total of 421
more or less purple to 430 white individuals (1*=0.048, 0.90>P>0.80),
and this total includes segregations as 213 more or less purple to 213
white, 12 more or less purple to 20 white (y*=1.016, 0.50>P>0.30).
90 more or less purple to 109 white (7*=0.909, 0.50>P>0.30), 48 more
or less purple to 52 white (%*=0.080, 0.80>/,>0.70) and 20 more or
les purple to 17 white (y*=1.218, 0.30>P>0.20).

BAKER. — The latest report on experiments on the inheritance of
flower colour in Melandrium is that published by BAKER (1943) in a
preliminary note. He found the production of petal-anthocyanin to be
dominant in crosses in both directions, and in a back-cross between
the F, and M. album segregation took place in the ratio one plant with
coloured petals to one with white petals, i.e. a monofactorial segregation.
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He has made some chemical analyses of the flower colours. but as he
proposes to deal with the matter in detail elsewhere. he gives only
fragmentary information about the results. He found that anthoxanthin
was present in both species, in M. album at a higher ratio than in
M. rubrum. In M. rubrum and the hybrids it works as a co-pigment
to the anthocyanin.

3. Own results.

A. Introduction. The present writer regards il as having been
clearly demonstrated by the results obtained by the previous writers
mentioned above that the inheritance of the hairiness and possibly
some other of the characters mentioned is due to one gene. But although
some of the investigators suppose that the inheritance of. e.g.. the
direction of the capsule teeth and petal colour may each be only
single gene characters, others do not regard them as being due
to monofactorial inheritance. The present writer has therefore made
some new hybridization experiments in order to obtain a thorough
basis for a discussion of the genetical differences between M. album
and M. rubrum. The offspring was also intended to form a basis for a
close analysis of the cytological differences as well as the sterility
phenomena of M. album, M. rubrum and their hybrids.

As the place in the experimental fields was rather limited. only a
limited number of plants were grown after each cross. Consequently.
the numbers in each of the segregation classes are sometimes rather
low, but as most of the results obtained by some of the previous authors
are found to point in the same direction as the present ones, they may
be used to support the hypothetical explanation of the genetical basis
of the segregations. As all the characteristics were not analysed in the
same individuals owing to differences in sex or in flowering period
etc., the numbers of individuals are not the same in the different
analyses.

All but one of the hybridization experiments gave in I, results
corresponding to those expected from the previous observations men-
tioned above. Therefore, all the progenies will be treated together, apart
from the exceptional one, which is treated in a separate chapter (p. 155).

The F, hybrids genetically studied were the following: (the num-
bers in brackets are the numbers of individuals.):
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M. rubrum X M. album:

M 076 (Kallstorp) XM 087 (Sem) (17),

M 042 (Lund) XM 087 (Sem) (5),

M 036 (Lund) XM 0281 (Stockholm) (27),

M. album X M. rubrum:

M 0279 (Stockholm) XM 0763 (I, from M 050, Konga) (25).

M 0285 (Stockholm) XM 0648 ({from M 04 [Lund] XM 086 [Oster-
sund]) (237).

(M 099 [Svalov] XM 0100 [Mellerud| is dealth with separately on
pp. 155—159).

B. Capsule teeth. — According to the citations made above, the
direction of the capsule teeth in F, should be intermediate between
that of the parents. This is indeed the case in all the females of the
M. rubrum X album crosses M 042 X M 087 and M 036 X M 0281,
but in cross M 076 XM 087 the capsule teeth are practically as much
recurved as those of pure M. rubrum. In both the M. album Xrubrum
crosses M 0279 XM 0763 and M 0285XM 0648 the direction of the
capsule teeth is intermediate. Although. then, most of the hybrids are
intermediate in respect of the capsule teeth, a slight difference was
noted in the maternal direction. When M. album is used as female
parent the teeth are not so much recurved as when the mother belongs
to M. rubrum.

In F, and back-crosses the results given in Table 2 were obtained.

Table 2. Segregation of capsule teeth in F, and back-crosses.

Cross pollination Recurved Intermediate Erect. n
Bestbaiean i S 6 9 3 20
Fy > album = = 10 14 24
F, X rabrum ..... o 6 4 10

As the F, generation showed an incomplete dominance of the
recurved capsule teeth, three classes may be expected in I, i.e. recurved,
intermediate and erect teeth. These three classes proved to be repre-
sented in the frequencies 6 : 9 : 5, which may quite well be a 1:2:1
segregation (7*=0.3, 0.90>P>0.80). In the back-cross with M. album
the result was 10 intermediate to 14 erect (x* for 1 :1=0.34, 0.70>P>
0.50). and in the back-cross with M. rubrum the result was 6 recurved
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w

6
Figs. 5—10. Capsules of Melandrium. — Iig.
5, capsule of rubrum: IFig. 6, capsule of al-
bum X rubrum; Fig. 7, capsule of album; Iigs.
8§—10, sections through a capsule tooth of
rubrum (Fig. 8), album > rubrum (Fig. 9) and
8 9 10 album (Fig. 10).

to 4 intermediate, or practically 1 :1. These results indicate that the
recurvature of capsule teeth in Melandrium is due to one incompletely
dominant gene. This gene, however, only indirectly affects the recurva-
ture, because it primarily affects the wall of the capsule. In M. album
the wall of the capsule is very hard and thick, in M. rubrum it is rather
limp and thin. In the F; hybrid the main part of the capsule is of the
M. rubrum type, but its upper part is almost as hard as that of M. album.
The recurvature of the teeth is directly dependent upon the hardness
of the wall. This factor is denoted as R by the present writer. RR is
found in M. rubrum, rr in M. album.

It is not quite certain whether the minor differences in the direc-
tion of capsule teeth observed in F; are due to influences of a genelical
or plasmatic kind. They are, however, not observed in F,, where all
the capsules in the intermediate class are found to be almost of the
same type in respect of the recurvature of the teeth. Capsules of both
the strains and their hybrids are shown in Figs. 5—10.

C. Capsule colour. — The colour of the capsule has not been men-
tioned in the previous publications on the genetics of Melandrium. It
is, however, quite different in both the species, as the capsule colour
of M. album is greyish-yellow, whereas that of M. rubrum is greyish-
brown.

In all the F; plants obtained by the present writer the capsule was
greyish-yellow. In F, and back-crosses the results given in Table 3
were obtained.
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Table 3. Segregation of capsule colour in F, and back-crosses.

Cross pollination Greyish-brown Greyish-yellow n
TSl vt = 6 14 20
FrisC albunisie v nn 24 24
o xembraom st e 3 7 10

The segregation 14 : 6 in F, is what one might expect for a 3 :1
segregation (y*=0.125, 0.80>P>0.70), and the complete lack of the
greyish-brown class in the back-cross with a/bum and the segregation
in two classes in the back-cross with rubrum indicate that the greyish-
vellow colour of the capsule of M. album should be dominant over the
greyish-brown one of M. rubrum. Such a conclusion is, however, some-
what too hasty, as is shown by the observation that «ll the individuals
with greyish-brown capsule were completely purple-flowered like
M. rubrum, but the plants with grevish-vellow capsule always had a
white or intermediate petal colour. The present writer is inclined to
believe that the capsule colour is inherited together with the antho-
cvanin of the petals, i.e. when the amount of anthocyanin is as much
as in M. rubrum (AA) the colour of the capsule becomes greyvish-brown.
but when the individual is heterozygous (A«) or recessive (aa) as to
the factor for anthocyanin the capsule colour becomes greyish-yellow.
Thus, the factor for capsule colour is assumed to be the same as that
for anthocyanin in the petals (see below).

D. Seed colour. — The seed colour of the FF; hybrids is, according
to GAGNEPAIN (1896, 1897) and the results obtained by the present
writer, intermediate between that of the parents. In F,, BATESON and
SAUNDERS (1902) were not able to classify the seeds after their colour,
nor was the present writer able to make any such classification either.
Nevertheless, it seems as if only.about one quarter of the seeds might
be classified as having quile the same tint as occurs in M. album.

IE. Petal colour, — Although the petal colour is the most studied
character of Melandrium, its inheritance has until now been an open
question. Some of the investigators of the problem (DE VRIES, 1900, 1903:
SHULL, 1908, 1910 b, 1912: WINGE, 1927, 1931: BAKER. 1943) have men-
tioned that their results, which are mostly given only in percentages.
coincide with a 3 : 1 segregation of coloured and white flowers in F,;
others have presumed the occurrence of two or more factors for colour
(SHULL, 1910 a) or a sex-linkage of colour factors (WINGE, 1931) but

10 Botaniska Notiser 19%.
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most of the investigators have been unable completely lo classify the
material in 7,. Unfortunately, many authors have merely stated that in
I, a segregation in all tints between white and purple has heen observed
in their material.

In the material studied in the present paper an incomplete domi-
nance of the purple colour has been observed in F,; of all the M. rub-
rum X album crosses as well as in all but one of the M. album X rubrum
offspring. None of the various offspring is, however, completely uni-
form in petal colour. Some matroclinal differences are also observed
in F,, as the M. albumXrubrum plants are of a lighter purple
(no. 591 and 597 in Code des Couleurs by KLINCKSIECK and VALETTE,
1908) than the reciprocal hybrids M. rubrumX<album (about no. 566
in Code des_Couleurs), according to the analyses made by the present
writer in sunny weather. Small differences in the intensity of colour
are observed between the males and females. the males being of a
somewhat lighter purple than the females, though the differences are
not statistically significant.

In I, and back-crosses il was easy to classify the individuals into
a white and a coloured group, but the coloured flowers showed all
tints between the purple of pure M. rubrum and palest pink. They
could, however, be divided into classes according to the intensity of the
colour, which was studied by the aid of Code des Couleurs. The flowers
of M. rubrum were found to vary in the intensity of purple between
the numbers (from dark to light): 577—581, 582, 566, 581, 581 —587,
581—586 in Code des Couleurs: the class for pink flowers in Table 4
varies without distinet limits between light purple (no. 561, 587. 586,
587—592, 586—597, 592, 592—596), pink (no. 561—566, 566, 591,
991—597, 597, 591—578 D) and pale pink (no. 591—596, 572, 571,

596, 5960596, 553 A, 3 A). (Two numbers indicate an intermediate

tint between the two colours). The flowers classified as white are white
or ivory.

The results obtained from the studies of flower-colour intensity in
F, and back-crosses of the material of the present writer are given in
Table 4. All the values of flower colour given in this paper refer to the
pigmentation as seen in bright sunlight on the upper side of the petal.
since differences in intensity always occur between the upper and lower
surface of the coloured flowers of Melandrium. It is to be observed
that the limits between the classes were set before any statistical treat-
ment of a possible 3 :1 or 1 :2 :1 segregation was contemplated.
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Table 4. Segregation of petal colour in F, and back-crosses.

Cross pollination White Pale-purple to pink  Purple n
PSR s e 8 16 7 31
I 1l SR e e e = > 3 8
B Al s S a5 23 27 - 50
Album 3 B s wiin ninsvonssseses v 7 6 13

Although the variation in the pink class is large, the segregation
of the F, may represent a 1:2:1 segregation (1*>=0.097. 0.98>P>0.95),
and if all the pink and purple individuals are included in the same
class a segregalion into 8 white to 23 coloured is obtained. i.e. a 3 :1
segregation giving a 7*=0.005. 0.95>P>0.90. In the back-cross with
M. rubrum 5 pink to 3 purple individuals are obtained. indicating 1 : 1
segregation. The back-cross with M. album resulted in 23 white to 27
pink or pale-purple plants (7% for 1:1=0.160. 0.70>>0.50), and the
cross M. album X F,; gave 7 white to 6 pink (7* for 1 : 1=0.039. 0.90>
P>0.80). If the two last-mentioned classes are taken together. the
result is 30 white to 33 pink, corresponding to a y* for 1:1=0.071,
le. 0.80>P>0.70.

From these results as well as from the results from previous in-
vestigations cited on a preceding page it may be concluded that the
colour of the flower of M. rubrum is due to only one factor for antho-
cyvanin. As the flowers of the hybrids are intermediate, this factor is not
completely dominant. The variation in the colour of the /7, and F,
pale purple and pink flowers, as well as the blueness of the flowers of
M. rubrum and the hybrids indicate, however, the existence of some
co-pigment or some other chemical or physiological variability, modi-
fving the colour in the direction towards more or less blue.

A close chemical analysis of the material lies outside the scope of
the present work. but in order to throw some light on the problem with
a view lo discussing the inheritance of flower colours in Melandrium
in greater detail, some analyses of a preliminary nature were made on
the basis of the methods given by LAWRENCE and SCOTT-MONCRIEFF
(1935) and ScoTT-MONCRIEFF (1936, 1938). The writer is greatly in-
debted to Dr. H. KayMER, of the Chemical Laboratory of the Swedish
Seed Association at Svalov, for his very valuable assistence in carryving
out these analyses.

The first results of the chemical analyses showed clearly that the
colour of the flowers of M. rubrum gave a strong reaction of antho-
cvanin., which is not found in the petals of M. album. This anthocyanin
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seems to be rather heavy and quite possibly it belongs to the cyanidin
group. No reaction indicating the occurrence of more than one pigment
of the anthocyanin group was obtained. The factor for anthocyanin is
termed A, its recessive a.

The very first analyvses indicated the occurrence of a co-pigment.
Closer analyses excluded the occurrence of tannins but showed that the
co-pigment in M. rubrum is an anthoxanthin of the ivory flavone type
(cf. also SHULL, 1910 a). The same pigment is found in the white
petals of M. album, where it gives a more positive and stronger reaction
than in M. rubrum. It is, therefore, suggested that the co-pigment is
due to one factor, I, for ivory flavone. In M. album this factor is assumed
to occur as a double-dominant (/). but in M. rubrum its double-reces-
sive (i) is met with, producing a lesser amount of the ivory flavone
co-pigment.

The variation in the intensity of the purple colour of the petals of
M. rubrum was found to be correlated with variations in py of the cell sap.
This variation could also be obtained in an extraction of the colour if
alkalis or acids were added to the solution in small quantities. The
present writer studied the py differences in the petals of a number of
individuals of M. rubrum, M. album and their offspring by direct
measurements, using freshly ground petals, by means of a glass
electrode py-meter (STRUERS) very kindly lent to me by the Chemical
Laboratory of the Swedish Seed Association at Svalov. Before testing,
all petals were detached from the un-coloured petal basis. 1—2 g of
fresh petals of fresh flowers were ground finely with 10 times their
weight of aired distilled water and tested within a few minutes of the
beginning of the experiment. The readings were taken every minute
until constant, and most of the tests showed only a very slight rise of
pu after the first minute. All the tests were made on the same dry and
sunny day in the beginning of June, 1943.

The py of different population plants was analysed with the results
given in Table 5. The py of the petals of 9 individuals of M. rubrum
was found to be MTm=5.34 = 0.06, the values being found to vary
between 5.1 and 5.6 in different individuals, as shown in Table 5. The
same results for M. album were M+ m=5.73 £ 0.04, the values varying
between 5.5 and 6.0. The difference between the values obtained for
M. album and M. rubrum is of quite considerable statistical significance.
giving a t=5.409, <0.001%

In F, intermediate values of py were obtained, though somewhat
higher (5.6—6.0) in M. albumXrubrum than in M. rubrumXalbum
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Table 5. The values of py in petals of Melandrium.

S Py values
Strain n M+ m
5115205354 Do 06D 819,960

M. rFabrum: 2 1 2 3 1 - — -— 9  5.34 4 0.06
M. album ... — | — — 1 1 4 S 1 /10 | 5.73 4 0.04

(5.2-—5.6). These differences are, however, of no statistical significance
as the number of observations in each case is far too low (n=4).

In F, and back-crosses a fairly wide variation in py was noted
within the limits of the observations made of the parent species. In
triploids and tetraploids with a very intense purple colour the value
of pp=2>5.1 and 5.0 respectively was obtained.

From these differences in py some conclusions may be drawn as
to their inheritance. Differences in py of the same type as in Melandrium
are met with in a number of other species, according to ScoTT-MON-
CRIEFF (1936, 1938). and except in Nasturtium the more alkaline py
is found to be recessive. Thus, it might be suggested that the more
acid py in M. rubrum is due to an incompletely dominant gene. P,
a hypothesis supported by the intermediate tvpe of the I, and by the
low value of py in the triploids and tetraploids studied. The possibility
is. however, not excluded that the py value is inherited by more than
one factor, and the variations in intensity of colour between the two
sexes may then possibly indicate a sex linkage of one or more such
factors for py. Such factors may, however. be rather weak, as only
slight differences in colour intensity and py were observed between the
two sexes in the present material. For the present this last-mentioned
possibility will not be taken inte consideration and only the value of
one, not sex-linked, factor for py will be discussed.

The results of the genetical and chemical analyses of the petal
pigments are partly confirmed by the results briefly mentioned by
BAKER (1943). He reports that in his material of M. rubrum and M. al-
bum and their hybrids anthocyanin is found to give a 3 : 1 segregation.
In both the species he observed anthoxanthin. in M. album somewhat
more than in M. rubrum, and he mentions that in the hybrids the
segregations are complicated in F, by the variations in anthoxanthin.
Apparently, however, he has not examined the variations in py in his
material.

The results of the analyses of the flower colour of Melandrium
obtained by the present writer clearly show the causes of the wide
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variations in flower colour found in F, by the present writer and by
all previous authors, except GODRON (1866). The difference in antho-
cyanin in the petals, used by taxonomists as the most distinct charac-
teristic distinguishing the two strains, is due to only one incompletely
dominant gene. The variation in colours in F, cannot be classified in
only three types: white, purple and intermediate like that in /'y, owing
to the co-pigmentation ot ivory flavone (I or i) and the variation in
pu of the cell sap (P or p). The factors influencing the flower colours
of M. rubrum (except possibly sex-linked genes) are: AAi{PP: those
of M. album are: aallpp, and the Fy is denoted as AaliPp. Only the
presence of A in the F, results in coloured petals. but the intensity
of this colour is affected by the I or i as well as by the P or p factors.
As, however, the pj; of sap may also be affected by other agents of a
genetical or phenotypical character, it is evident that to draw up classi-
fication of the different types of intermediate petal colours in F, and
later generations will be a Herculean task.

IF. Size of fiowers. —— Some observations were made on the size of
petals and flowers in the pure strains and their hybrids, in spite of
the fact that the inheritance of these characters could not be closely
analysed owing to the restricted material in /7, and back-crosses. The
flowers of M. album are. on the whole, larger than those of M. rubrum,
though a fairly wide variation is found to exist in both strains owing
to the modifying influence of climatic and other external factors. Some
of the factors influencing the size of flowers are very probably sex-
linked, as the male flowers are the larger ones in M. rubrum and the
smaller ones in M. album.

In order to obtain comparable figures relating to the size of the
flowers, three different measurements were made ol each flower. First.
the length of the calyx was measured, thereafter the length of the
flower as a whole (IFig. 12) and finally the diameter of the corolla
(Fig. 11). The values obtained are compiled in Tables 6—8. Every
value in the Tables is a mean value of measurements of ten different
flowers from each plant. All the measurements were taken in the sum-
mer of 1943 and the M. album and M. rubrum individuals used were
all the offspring of intraspecific crosses.

The length of the calyx (Table 6) is found to be different in M. al-
bum and M. rubrum in males as well as in females, and the calyx of
the males is significantly larger than that of the females in M. rubrum
(t=5.326, P<0.001%%%) while it is smaller in the males than in the
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females of M. album (t=9.655, 5

P<0.001%%%) The differences

in the size of the calyx be- Howe

tween the males of M. rubrum length

and M. album are statistically  diome

very significant (¢ = 12.661,

P<0.001%%%) and so are the L NG
n 12

same differences between the
females of M. album and IFigs. 11—12. Measurements of flower size.
M. rubrum (t = 36.571, P< IYig. 11, diameter of corolla; Fig. 12, Length
0.001 In the F, ll}'])l‘ids of calyx and flower.

almost intermediate values are

obtained, but differences in direction lowards the mother are ob-
served between M. album >Xrubrum and M. rubrumXalbum. Hence,
the calyx of the males of M. album X rubrum I, is significantly larger
than that of M. rubrumXalbum F, (t=5.538, P<0.001%
ficantly smaller than the calyx of the pure M. «lbum males (t=2.347,
0.05%>P>0.02). The calyx of the males of M. rubrum X album is also
significantly larger than that of pure M. rubrum males (1=4.689,
P<0.001%
are also found in the calyx size of the females (t for M. clbum X rubrum :
M. rubrum X album=3.817, P<0.001%
of the calyx between the sexes of the F, are nol as significant as those

#), and signi-

). The same differences in direction towards the mother

#). The differences in the length

observed in the pure species (t for M. rubrumXalbum I :?=2.667,
0.02>P>0.01%%: t for M. album X rubrum J : $=0.453, 0.70>P>0.60).

Only a limited body of material of F, could be measured at the
same lime as the measurements given in Table 6 were made. The
variation in the size of the calyx in F, was, however, practically as
wide as between the shortest calyx of M. rubrum and the longest one
of M. album (cf. Table 6) in males as well as in females. A statistical
analysis of the material in /7, is considered not to be reliable owing to
the wide variation in the low number of observations.

The length of the flowers (Table 7) is found to show the same
differences between the sexes as the length of the calyx, i.e. the flowers
of the males are significantly longer than those of the females in
M. rubrum (t=9.589, P<0.001%*%)
reciprocal differences (the male flowers shorter than the female,
=7511-P< (0 00]*%=
longer than the flowers of M. rubrum (t for the differences between the
males=18.102, P<0.001#%**

and in M. album are tound the

The flowers of M. album are significantly
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As in respect of the length of the calyx, the length of the flower
is found to be intermediate but matroclinal in the F; hybrids
M. album Xrubrum and M. rubrum X album. The differences between
the reciprocal hybrids are not, however, as wide as in regard to the
length of the calyx. The difference between the males of M. album X
rubrum and M. rubrum X album gives t=15.450, P<<0.001%%%_ hut the
difference between the females gives only t=1.936, 0.10>P>0.05%,

In F, a wide variation is found both in males and females from

the length of M. rubrum to the length of M. album flowers. Almost the
same variation is met with in males and females.

The diameter of the corolla (Table 8) shows the same tendencies
as both the above-mentioned characters, but the differences between
the male and female flowers show only a low degree of significance
in M. album (t=1.162, 0.30>P>0.20) as well as in M. rubrum (t=2.169,
0.05%*>P>0.02).

In F, reciprocal differences in the diameter of the corolla are mel
with between the males of M. album Xrubrum and M. rubrum X album
(t=2.941, 0,01%%>P>0,001"
0.70>P>0.60). The male flowers of F, in both directions are some-

but not between the females (t=0.458.

what wider than the female ones (¢ for M. album X rubrum &' : 2 =2.545,
0.02>P>0.01** and ¢t for M. rubrumXalbum & : $=3.571, 0.01**>
P>0.001° In F, the same wide variation as in the length of the
calyx and the length of the flowers is observed in the diameter of the

corolla in both males and females.

Owing to the limited amount of material it is impossible to lay
dawn any principle governing the inheritance of the size of the flowers
or the numbers of factors influencing it. It is certain, however. that
differences between the sexes are found in both the species and that
these differences must be assumed to be due to sex-linked factors.
According to observations, which cannot be shown in Tables 6—8. no
correlation is met with between the length of the calyx on the one
hand and the length of the flower and the diameter of the corolla on
the other hand, as the I, plants are found to have, e.g.. a short calyx
and a long flower with a wide corolla, a long calyx with a short flower
and a narrower corolla, and all other combinations of these charac-
teristics. The length of the flower and the diameter of the corolla are,
however, closely correlated to each other, as plants with long flowers
(=long corolla) are always found to have a wide corolla.

Whether or not the reciprocal differences observed in I, are due
to sex-linked factors or to plasmatic influences remains an open



Table 6. Length of calyx in Melandrium (in mm).

Strain 9 |10i11 12|13‘14\15 16‘17 18‘19!20121\22‘23 24 1 25 | 26 |27 | 28 | 29 | 30|31 |32)|33 |34 |35]| 36 n M-+4+m
M. rubrum o) e e 3 5 4| 4 3 1 1| — | ok i Ml Sl il Foc i ol D SR B G R e B R e Bt el e 21 13.29 4 0.37
M. rubrum Q'2|7 9| 5 3‘~w-~-—‘——ﬁ——‘~‘ ———l—‘—‘—‘—}——‘—g— — | — | —| 26 | 11.00 4 0.22
M. album gl=| === —|=l=]—l=| 2} 2] 2] 2] 2} 23|} e e e e ——;—,—‘— 17 20.76 4 0.46
M. album o e ER B B ey | P e P e B i e e B | 3| 5 3}2 shrlir Sl g 1 99| %I L03s
album X rubrum d‘— — === = 1 1 1 =1 1 4| 3| — — = | =|—=|— PR e Bt Ben e pree iy P B ) 19.00 4 0.59
abum X rubrum Q| — | — | — | — | —| —|—|—| 2| 5| 6| 6| 5 —|—|—|—|—|—|—|—|= ‘—‘—‘—‘— 24 | 19.29 1+ 0.26 |
rubrum X album §| — | — | —  — | — | 1‘ 5 3‘ T — ==l ke e e e I B —’—» ‘——‘— —i—-—— 10 15.40 - 0.27
rubrnm)(album@“—“— —_ | — | = 1 1 ol 1o B2 | — | — | — | — | | — | — el B B e —s e | =] 10 17.00 - 0.54
1F1><Fl g 1! — —| 1|— — ===l i 5 1| — 2 1| 1| — 1| — i 58 e 1 1| —|—] 1 1 19 23.84 4 1.72
| F, X F, G Al i et 22 | e e il e e B & N S B O e R RE e g —|—1 1], — | 16 | 22194185
Table 7. Length of flowers in Melandrium (in mm).
Strain 14 15\16\17}18119}20{21:22 23 24|25 2627 28|29 30 31 32 33 34 35 36 37 38 39‘40!41142143;44“5}46}47‘48149}50 n M+m |
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question. The present writer suggests, how- b
ever, that a great many of these differences

may be caused by different genes in the X

and Y chromosome. This suggestion is sup-

ported by the differences observed between 13 14
both the sexes of the pure strains as well as o

by the fact that the differences between the Figs. 1314 Petaloplivie of

sexes in F, are not as pronounced as those  yeiandrium. — Fig. 13, al-
observed in the pure strains. bum: Iig. 14, rubrum.
G. Petalophore. In my material of M. album and M. rubrum

a difference is noted in one of the interior characters of the male
flowers, viz., a difference in the size of the socle attaching the stamens
and petals to the bottom of the flower. In M. album the petalophore is
relatively high but in M. rubrum it is low (Figs. 13—14). Although this
character might be a secondary sex character. it is. however. not found
to be sex-linked. as is shown by the data in Table 9, including the male
individuals only.

Table 9. Segregation of petalophore in Melandrium.

Cross pollination Low socle High socle n
EoCR = . = 5 12 17
F, X rubrum e 9 14 20
I, > album s ] 4 4

The socle form of M. album is met with in all the F, males, i.e. it is
to be regarded as a completely dominant character. In F, and back-
crosses a 3 : 1 and 1 : 1 segregation in favour of a complete dominance
of the M. album socle is observed. In F, the observed values indicate
a 3 :1 segregation and in F, Xrubrum y° for 1:1 is 0.100. 0.80>P>
0.70. The size of the petalophore is inherited irrespective of all other
characteristics analysed.

H. Other differences. — Differences other than those analysed above
have not been genetically examined in any detail. though some observa-
tions were made on their behaviour in F,.

When sown in February to April, practically all individuals of
M. album were found to flower in the late summer, but only about 10 %o
of the material of M. rubrum sown at the same time flowered the first
summer. I, was found to be almost intermediate. as about 50 %0 of ii
flowered the first summer.
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On sunny days the flowers of M. album open in the evening. the
flowers of M. rubrum in the morning. The F, is almost of the same
type as M. rubrum.

According to FOCKE (1868, 1881). the pollen of M. album is some-
what larger than that of M. rubrum, and in F; the pollen is of two
categories, corresponding to the size of the parents’ pollen. In order
to control the correctness of this observation the present writer made
some measurements of pollen from the pure strains as well as from
their offspring. The results are given in Table 10.

Table 10. Pollen diameter in Melandrium.

Pollen diameter. 1 unit 25 Number

Strain n M-+ m of indi-

151120 188 14 {7154 16 17| 18119120 viduals
M. album ......... — — — 6 20 62 164 161 72 16 500 17.47 4 0.05 1
(=M rabInG. —1 20175 21201471 41 5 500 14.26 4 0.04 4
album X rubram! 5 24 37 45:126) 1451102 15} 1 200 15.37 4+ 0.07 10
rubrum X album 12 23 60 96 109 120 65 13 2 — 500|14.93 -+ 0.07 5)

The pollen diameter of M. album is evidently larger than that of

M. rubrum, and a statistical comparison gives t=50.156, P<<0.001%%%,
A statistical analysis of the differences between the F; hybrids and
their parent species gave the following results:

M. album : F, (rubrumXalbum), t=29.535, P<0.001*
M. album : Fy (albumXrubrum), t=24.419, P<0.001%
M. rabrum : I, (albumXrubrum), t=13.704, P<0.001%%*
M. rubrum : F, (rubrumXalbum), t=8.272, P<0.001*

Thus, the pollen of the I, hybrids is significantly larger than that
of M. rubrum and significantly smaller than that of M. album. The
values of t shows, too, that there is a tendency in the maternal direction,
as the values of ¢ are considerably higher when the /7 is compared
with its father strain than if it is compared with its mother strain.
The difference in pollen size between M. album X rubrum and the reci-
procal M. rubrumXalbum is also statistically significant (t=4.444,
R=0.001%2%):
influences or by sex-linked genes is an open question.

Whether these differences are caused by plasmatic

It is worth while here to emphasize that all the pollen curves of
the present material of the pure strains as well as of their offspring
are completely unimodal in all the plants studied, contrary to the report
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by GREGUSS (1927), who found a bimodal variation of pollen size in
Melandrium. The present results coincide with the measurements made
by WESTERGAARD (1940) and LOVE (1940).

The leaves of M. rubrum are mostly broader and shorter than
those of M. album and their colour is a somewhat fresher green. The I,
is intermediate in respect of these characteristics. The habitual dif-
ferences between the strains may be characterized as being due to the
almost complete lack of a rosetle and the long outstanding branches
of M. album, while M. rubrum is found to have a large rosette and
relatively shorter branches. The | is intermediate, and the same is
observed in respect of the over-wintering system, which is based mainly
on the presence of a rosette in M. rubrum and its absence in M. album
(ef. AKERLUND, 1933). In F, and back-crosses a wide variation in these
immeasurable characters is observed.

According to a number of floristic works (ef. ASCHERSON and
GRAEBNER, 1929), differences in the occurrence of odour in the flowers
and of glandular hair are found in Melandrium, the flowers of
M. rubrum being without odour and the glandular hair being found
only on M. album plants. In the present material. however, both M.
album and M. rubrum flowers have a faint fragrance when just opened
and glandular hairs are observed on some of the individuals of
M. rubrum (cf. also SIMMONS. 1907): moreover, a lack of glandular
hair is not uncommon in some proveniences of M. album. Again, the
differences in leaf form, leaf colour and habit found in the Scandi-
navian material are not generally found in material from southern and
astern Lurope nor in the American material (cf. SHULL, 1912).

[. Crosses with natural hybrids. — A number of natural hybrids from
localities in Jiamiland have been genetically studied to a certain extent.
The petal colour of these individuals is the main characteristic used by
taxonomists, but hybridity in other characters is also observed in mate-
rial with purple, pink or white flowers from the same localities,
indicating a free combination of the different characteristics of both
the strains in /', and later generations in nature. For instance, not a
single individual classified as a natural hybrid was found to be hybrido-
genous in all characters (=F;) in a large population studied at Oden-
sala by Ostersund in the summer of 1942, and all the hybrid characters
of natural hybrids studied experimentally were found to give a 1 :1
segregation when crossed with its double-recessive. All the natural
hybrids with more or less pink petals were found. e.g.. to be hetero-
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zygous in the factor for anthocyvanin (A«a). and as some of the back-
crosses were found to vary somewhat in the intensity of colour they
very possibly should also be regarded as hybrids in one, or both, of
the genes I and P. Hybridity in both the last-mentioned characters in
pink plants is. however, not a rule, as some of the offspring after a
back-cross were found to give uniform pink and white in the pro-
portion 1 : 1.

4. Review of the genetical results.

According to the genetical analyses of the morphological differences
between M. album and M. rubrum given above, these two strains are
found to differ in a number of factors giving a single 3 : 1 segregation
as well as in some characteristics giving more complicated segregations.
Although the two strains differ in certain other characteristics, the
morphologically most valuable characteristics are analysed in the
present paper. viz. direction of capsule teeth. capsule colour, seed
colour, petal colour. size of flowers, petalophore etc.

On the basis of the present as well as of previous investigations
the inheritance of a number of the characteristics becomes fairly clear.
The hairiness of the strains is due to one dominant gene, here named H.
In the form Preslii, which is regarded as a species by some botanists
in Central Europe (cf. ASCHERSON and GRAEBNER, 1929). this factor
exists as a double-recessive, hh, and, according to the results of
DE VRIES (1897). it may possibly be found as a heterozygote, Hh, in
some other places. The form alpestre (cf. LINDMAN, 1926), occasionally
observed in, e.g., the mountainous regions in the province of Jimtland,
is quite possibly such a double-recessive, and in that case it is identical
with the form Preslii.

The direction of the capsule teeth is determined by one incompletely
dominant gene (R), which occurs as a double-recessive (rr) in M. al-
bum. This gene determines primarily the hardness of the capsule wall.
The colour of the capsule, the seed and the petals is supposed to be
due to the same pleiotropic gene for anthocyvanin, although the material
studied is far too small to confirm this assumption. The gene for
anthocyanin (A) is found as a double-recessive (aa) in M. album and
as a double-dominant (AA) in M. rubrum. In the F/; hybrids the hetero-
zygosity for anthocyanin results in an intermediate flower colour. The
capsule colour of the F; hybrids and the F, plants with pink flowers
(Aa) is. however. the same as in the double-recessive M. album (aa).
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but the present writer assumes that although the heterozygotes have
pink flowers the amount of anthocyanin is insufficient to give a dark
colour to the capsule and seeds. Thus, the flower colour in F, is found
to segregate in 1 white : 2 more or less pink : 1 purple, but the capsule
colour segregates in 3 vellow : 1 dark. All the dark capsule individuals
have purple petals and the yellow capsule individuals have white or
pink petals, while all the I, individuals with dark capsule and purple
petals have black-brown seeds.

The petal colour is, however, determined or modified by two other
factors. The strain M. album is double-dominant in the factor I for
ivory flavone, and the presence of its recessive causes the production
of a smaller amount of this anthoxanthin. The strain M. rubrum is
dominant in the factor P causing a higher acidity than in the recessive
(pp) M. album. These two factors cause the wide variation in F, and
later generations. complicating and confusing the genetical analyses
of the flower colour of Melandrium made by some previous workers.

This explanation of the inheritance of flower colours in Melandrium
is completely sufficient to explain the wide variation in F, observed
by practically all previous writers. The factor A gives a good 3 :1
segregation and a 1 :1 segregation in back-crosses to M. album (aa).
as lhe absence of A gives no anthocyanin. The factor I is only stronger
than i, and the same applies to P and p, but as all the individuals with
aa will be white, in spite of the variation in [/ and P (11, Ii, ii: PP, Pp,
pp). only genetical and chemical experiments can, theoretically, reveal
differences between the white-flowered individuals of the F, generation.
Only 1 :16 of the white-flowered F, individuals will be genetically
album-coloured, but 4 : 16 will breed true as to all the colour factors.
— The individuals with A4 will be purple-flowered, but owing to the
ariation in [ and P the intensity varies relatively a good deal. Similarly,
only 1:16 of the purple-flowered individuals will be genetically
identical to M. rubrum and 4 : 16 will breed true as to all the colour
factors. Thus, in reality only one individual of 64 will be genetically
identical to M. rubrum and one genetically identical to M. album in
respect of flower colour. All the other individuals are new combina-
tions of the factors for flower colours (cf. Diagram 1).

The individuals heterozygous for anthocyanin, Aq, will vary in
the factors 7 and P and. thus, also in intensity of colour. As I/, Ii and
ii as well as PP, Pp and pp differ only in the quantity of ivory flavone
and the degree of acidity respectively, 16 different pink colour types
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AlP AiP Alp Aip all ail alp aip

. AlP AiP Alp Aip alP aiP alp aip
all 3P AP AP AIP AP KPP AP
e AlIP AiP Alp Aip alP aiP alp aip
M A A aE A SP . KB AP AP
AlIP AiP Alp Aip all ail’ alp aip

Alp Alp Alp Alp Alp Alp Alp Alp Alp
; AlIP Ail Alp Aip allP ail alp aip
Al Aip Aip Aip Aip Aip Aip Aip Aip
AIP AIP AiP Alp Aip alP ail alp aip
alP allP alpP alpP alP alpP alP alP

4iP AlP AilP Alp Aip alP aiP alp aip
ailP aiP ail aiP aiP aiP aiP ail

Alp AlIP AiP Alp Aip alP aiP alp aip
alp alp alp alp alp alp alp alp

= AlP AiP Alp Aip alP aiP alp aip
aip ; !
aip aip aip aip aip aip aip aip

Diagram 1 (see the lext).

will be expected in the la class, varyving from the light pink {o the
pale purple colour of petals.

Differences in the Dbluish character of the flowers (cf. SHULL.
1910 a, 1912) in I, as well as in later generations may be explained
as being due to the presence or absence of the dominant factor for
acidity (PP, Pp or pp). As the genetical formulae of the parents in the
crosses between red- and blue-purple flowered individuals examined
by SHULL (1910 a) are not exactly known in each case. il is impossible
to give a complete explanation of all his results of these hybridizations
without a number of more or less uncertain suggestions. Almost all his
results, however. are explainable on the basis of the present hypothesis.
Only the cross M. albumXrubrum resulting in 23 white- and 4
purple-flowered individuals (SHULL. 1912) is not easy explainable on
the basis of the present interpretation. Mayvbe it has to be explained
as a result of an inhibitor of anthocyanin.

The differences in the intensity of the purple colour in males and
females in F, (WINGE. 1931) are not made clear on the basis of the
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present explanation. but the present writer is not inclined to assume
the occurrence of sex-linked colour-genes (WINGE, lLc.). It is, however,
quite possible that, e.g., tactors for p;; may be found in the sex-chromo-
sonies, an assumption supported by the observations made by STANFIELD
(1937), who found py to be higher in females than in males of
M. adbum.

In nature. white-flowered individuals of M. rubrum have occasion-
ally been observed by taxonomists. No individuals of this kind have
been included in the present investigation, but a study of herbarium
material in the Botanical Museum at Lund has shown that they display
no hybrid characters (cf. also BAKER. 1943). It is assumed that these
individuals are only double-recessive in the factor for anthocyanin
(aa), which might have mutated in the recessive direction (.- «).

The petalophore of M. album is dominant to that of M. rubrum.

The pollen size of M. rubrum is perhaps incompletely dominant
to that of M. album, as the pollen size of the I, plants is intermediate
between that of the parents and both the back-crosses come closer to
M. rubrum than to M. album. It seems, however, to be influenced by
more than one pair of factors, as shown by the results in F,.

Characters such as the size of the flowers, day- or night-flowering,
rate of development (flowering the first or second summer), leaf-form
and habit are doubtless caused by more than one factor, and it seems
not unreasonable to assume a polymerical and pleiotropical inheritance
of these characters. At present, however, no explanation based on ex-
periments can be given.

IV. The occurrence of plasmatic influences.

1. Introduction.

As has been briefly mentioned above in the genetical part, some
reciprocal differences were met with in the material in /', a fact also
observed by GAGNEPAIN (1896, 1897). WINGE (1931) and AKERLUND
(1933). Some of these differences may doubtless be caused by sex-
linked genes [WINGE, l.c.), but others are possibly the result of some
differences of a plasmatic nature. Some of the results obtained by the
present writer, however, strongly indicate plasmatic influences, although
the present writer is aware of the difficulties in the way of giving an
absolutely certain interpretation of such phenomena when the material
has not been studied in a series of generations. With reservation for a
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possible genetical interpretation of the present results when they have
been more closely investigated, results that indicate plasmatic in-
fluences will be mentioned here, as they may be of some interest in
connection with the question of plasmatic differences between and
within species in particular and the problem of plasmatic influences
in general.

2. The results.

The observations made by the present writer on these problems
an be classified under two groups. In the first category comes the
offspring from a single M. album X rubrum cross (one female plant from
Svalov crossed with a male from Mellerud). with a clear deviation from
the normal characteristics of F; in favour of M. album. In the second
category, which will be more closely studied in connection with the
phenomena of intersexuality to be published in a later paper, progenies
of M. rubrum Xrubrum crosses with a certain type of gynoherma-
phroditism show a tendency to intersexuality transferred to all the F;
individuals from the mother. In F,, however, this tendency is not
carried further by the males, but the progenies of F, females have not
vet been thoroughly studied. At present only this short intimation of
the phenomenon will be given, as it indicates the existence of a plas-
matic effect within the pure strains of Melandrium. It also seems to
indicate that some plasmatic influences on the determination of sex,
as observed by OEHLKERS (1938, 1940, 1942) in Streptocarpus, may
occur even in crosses between strains of a normally dioecious species.

The offspring from the abnormal M. albumXrubrum cross
mentioned above included in IF; ten individuals, five of which were
males. When flowering in the experimental field, these plants showed
a striking resemblance to the mother plants, as will be shown by the
following statements.

A. Observations in F,. — a. Petal colour. — The petals of
all ten individuals were pure white, as in pure M. album plants. When
fading, however, they acquired a very faint pink tint, which never
has been observed in my pure strains of M. album.

b. Size of flowers. — The flowers were of almost the
samt size as those of M. album. There seems to be one difference,
however, as both male and female flowers are found to be inter-
mediate in size compared with male and female flowers of the pure
M. album, though the male flowers are somewhat smaller than those
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ol the females. The difference between the size of the male and female
flowers is, however, not very great in this ;. but is considerable in the
pure strain of M. album.

c. Other morphological characteristics. — The F,
hybrids under consideration were of the M. album type in charac-
teristics such as the almost total lack of anthocyanin on stems, leaves
and calyces, the inflated calyces, as well as such characters as habit
and the type of petalophore. The hairiness, however, was of almost
the same type as in normal M. album Xrubrum hybrids.

d. Pollen size. — The pollen of M. album is significantly
larger than that of M. rubrum: moreover, the normal [, hybrids are
found to differ from the parent species (cf. p. 150). The pollen of the
exceptional male I7; plants showing plasmatic influences was, however,
found to be of practically the same size as in pure M. album (t=0.298,
0.80>P>0.70).

e. Cvtological characteristics. — The -cytological
studies of the five male individuals showed meiotic irregularities (bridges
with fragments) in three plants, in 7, 9 and 13 %0 of the cells respec-
tivelyv. The chiasma frequency of the individuals varied between 13.2
and 15.2, the mean value being 14.45. This result is closer to M. album
than to M. rubrum, as may be seen by comparing it with the results
given on p. 168.

f. Fertility. — The seed setting of the females was very good,
and the pollen fertility of the males varied between 45 and 90 /o of
good grains, the mean being 70 %o of filled grains.

3. Observations in F, and back-crosses. —— In order lo ascertain
whether these album-like individuals really were hybrids or not, some
hyvbridization experiments were performed in the summer of 1942, The
seeds were sown in the spring ol 1943 and most of the offspring
flowered in the autumn. Only the colour of the flowers could be
analysed in most of the plants, owing to the late and very limited
flowering. The results were as follows:

a. F, (adbum X rubrum) X F,; (album X rubrum). A white-
flowered F; female was crossed with a white-flowered 7, male. The
cross resulted in 11 plants, all of almost the same type as the parents,
except for one plant, which deviated in having very faint pink petals
and an intermediary habit.

b. FF, (album A rubrum) X I, (rubrum > album). — A white-flowered
I, female was pollinated with pollen from a male of the reciprocal

11 Botaniska Notiser 1944.
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cross with pink petals and other normal hybrid characteristics. It
resulted in 9 plants, two of which were faintly pink-tinted on the petals.

c. Iy (albumXrubrum) X M. album. — The cross between white-
flowered F'y female and a pure M. album male resulted in 25 individuals,
all resembling M. album. One individual was, however, found to have
a few very faint pink-coloured flowers.

d. I, (abumXrubrum) XM. rubrum. — The offspring of the
cross white-flowered I, female with a M. rubrum male consisted of 7
individuals, all of the same type as the mother.

e. I'y (rubrumXalbum) X F; (album Xrubrum). — A normal pink-
flowered female from the cross M. rubrum X album was pollinated with
pollen from a white-flowered male of the cross M. album Xrubrum.
The F, offspring was made up of 19 individuals, 13 of which were
more or less pink-flowered and 6 white-flowered. This result may coin-
cide with the 3 : 1 segregation that might be expected if both the parents
were real hybrids (Aa).

3. Conclusions.

The results of the genetical analyses of the M. album-like I,
hybrids from the exceptional M. album Xrubrum tfamily clearly show
that in all crosses with these [/, hybrids as females the M. album-
plasm seems to exert a fairly strong influence at least on the flower
colour. In the single cross with a white-tflowered male from this family
and a pink-flowered female from the reciprocal cross, the segregation
is found to be about the normal 3 : 1 one, as may be expected if both the
parents are heterozygous in the factor for anthocyanin. The white-
flowered individuals in the family treated of here are thus really hybrids
in a genetical sense, although the plasm of the mother plant seems to
give an unusually strong tendency in favour of M. album. Such a strong
obstructive plasmatic influence has never been reported in material
of Melandrium studied by other writers, but it may possibly be of
almost the same type as the plasmatic influence observed in crosses
of Epilobium (cf. e.g. MICHAELIS, 1938, 1939, 1940 a, b, ¢, 1942 a, b, c,
1943: MICHAELIS and V. DELLINGSHAUSEN, 1942: MICHAELIS and Ross,
1943). In Epilobium, however, such a plasmatic influence seems to be
the rule (MiCHAELIS, 1942 ¢), but in Melandrium it is exceptional.
Weaker reciprocal differences in hybrids due to plasmatic influences
seem to be relatively frequent in some plants, although the phenomenon
is not reported from a great number of plant genera (cf. CORRENS,
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1928 a: CORRENS and v. WETTSTEIN, 1937; BRUCHER, 1938, 1939;
SIRKS, 1938; HERTWIG, 1942).

Plasmatic differences between two species should, according to a
number of investigators (cf. v. WETTSTEIN, 1924, 1928 a, b, 1930, 1934,
1937: SCHWEMMLE, 1941; MELCHERS, 1935: CORRENS, 1928 a: DAHL-
GREN, 1925, 1943: OEHLKERS, 1942), afford evidence of biological dif-
ferences of great value for the isolation of the species. This is perhaps
a rule within some groups of plants where these differences occur
between all the strains of the two species. When, however, such dif-
ferences are only occasionally found between the two species, they are
certainly of no value for their biological isolation, and the fact that such
differences are observed between different races of the same species
(Epilobium hirsutum, cf. MICHAELIS, l.c.) as well as between related
species of the same genus, really indicates that plasmatic effect should
be regarded more as a difference of race than as a difference of species
(cf. OEHLKERS, 1942). In Melandrium the exceptional occurrence of a
strong plasmatic effecl certainly has no bearing on the biological
isolation between the white- and purple-flowered strains, especially
when it is considered that a plasmatic effect of some weaker kind seems
lo occur in crosses between races of the pure strains as well as between
the strains themselves (unpubl. data).

V. Cytological section.

1. Introduction.

During the past three decades a large number of cytological exa-
minations have been made of forms of Melandrium. Primarily, these
cvtological investigations were carried out in order to study the occur-
rence of sex chromosomes. The first investigation of this kind was
made by SYKES (1909) of Melandrium album (?) and STRASBURGER
(1910) of M. rubrum, though their results were completely negative
as they were not able to observe any heterochromosomes at all in their
material. The studies of M. album made by SCHURHOFF (1919) also
gave only negative results. The sex chromosomes were, however,
recognized in 1923 by two scientists independently of each other, viz.
BLACKBURN (1923) and WINGE (1923), both studying material of
M. album, and later on their results were confirmed in material of
M. rubrum by BLACKBURN (1924, 1928, 1929), AKERLUND (1927) and
LOVE (1940, 1942 a. b) as well as by HEirz (1925 b) who studied the
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preparations previously examined with negalive results by STRASBURGER
(1910). Sex chromosomes were also studied later on in M. album by
BLACKBURN (1924, 1928, 1929), MEURMAN (1925 a, b), HEITZ (1925 a, ),
BELak (1925), BRESLAWETZ (1929), LiNDSAY (1929, 1930), GEITLER
(1929). WESTERGAARD (1938, 1940), WARMKE and BLAKESLEE (1939 a.
b, 1940) and ONO (1939, 1940). BLACKBURN (1928, 1929) also investi-
gated material of M. divaricatum and M. glutinosumn, finding sex chro-
mosomes in both these forms, and already in 1924 she had been able
to report the occurrence of sex chromosomes in the natural hybrid
M. album X rubrum.

Subsequently, a number of investigations have bheen made mainly
in order to count the number of chromosomes in the species in question.
The first report made by SYKES (1909) giving n=6 (2n=12) is not
correct, although it seems to have been confirmed by WaNG (1934)
studying plants infected by Ustilago violacea. The first correct chro-
mosome count of Melandrium was made by STRASBURGER (1910) in
malerial of M. rubrum, which was found to be diploid with n=12
(2n=24) chromosomes, and this number was also arrived at in materal
of M. album by SCHURHOFF (1919). These numbers have since been
confirmed for both M. «album, M. rubrum and their hybrids by the
above-mentioned authors when studying the sex chromosomes in mate-
rial of these plants. The same diploid number is also reported by BLACK-
BURN (1928, 1929) for M. divaricatum and M. glutinosum:; moreover
it is the same in M. eriocalycinum, according to unpublished results
obtained by the present writer. The letraploid number 2n=48 has been
observed in a M. rubrum-like strain by the present writer (LOVE,
1942 a), although the occurrence of this strain in nature has not been
thoroughly investigated as vel.

Finally, cytological investigations have been made in order to
ascertain the meiotic behaviour of the strains. Although the great
majority of the investigators listed above have studied the meiotic
divisions, only a few have made observations on the meiotic behaviour
as a whole. BLACKBURN (1924) studied the meiosis of M. album,
M. rubrum and their natural hybrids, and observed only a completely
regular division in all the individuals examined. HEITzZ (1925 a. b)
observed non-disjunction and tripolar spindle in some material of
M. album. Inversion bridges and some other irregularities were observed
in some population plants of M. rubrum by the present writer (LOVE.
1940), and in triploid and tetraploid individuals raised from diploid
hybrids between plants of M. album ftrom very different localities
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bridges and fragments, univalents ete. were observed by WESTERGAARD
(1940). None of these investigators, however, report the frequency of
the different irregularities met with in their material.

The present cytological investigation was made mainly in order lo
detect possible differences in the cytological behaviour of pure strains
and hybrids between strains of different proveniences as well as between
strains of M. album and M. rubrum. For this purpose a large number
of individuals ought to be studied cytologically, but owing to the
limited resources of the present writer only a relatively low number
of plants could be analysed. As, however, all the results are found to
coincide, the malerial is assumed to be a fair sample of these forms of
Melandrium, sufticient to form a solid basis for a discussion of the bio-
logical differences between the different strains.

2. The mitotic chromosomes.

The mitotic chromosomes of almost all the plants cultivated were
studied in root-tip cells. The chromosome number of all individuals of
M. album and M. rubrum from natural localities was found to be
2n=24, except for the tetraploid material observed by LOVE (1942 a).
Moreover, all the experimental and natural hybrids were found to have
only the diploid chromosome number, and no deviation from the exact
number was observed in the 1500 or so plants examined.

In order to detect eventual karyotypical differences between the
sets of chromosomes in M. album and M. rubrum as well as between
material of the same type from different localities, great care was
taken in measuring the chromosomes in the most beautiful somatic
plates. All the efforts were, however, unsuccessful, as all the autosomes
possess a median or submedian centromere without any special cha-
racteristic secondary constriction and are almost indistinguishable
from one another. In some individuals belonging to different pro-
veniences of both the species a satellite was observed on one of the
smallest chromosomes with a median or submedian centromere. It is,
however, impossible to decide whether the satellite is found on the
corresponding chromosome or not in all the cases studied.

Some differences in the reactivity to fixations of M. album and
M. rubrum are observed, and they may possibly be due to some physio-
logical differences between the strains. The somatic chromosome plates
of M. album are clearer and the chromosomes are more distinet than
those of M. rubrum after the same treatment, as has also been reported
by BLACKBURN (1924).
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3. The meiotic divisions.

A. Normal type. The meiotic divisions were studied in 29 in-
dividuals of M. album, 111 individuals of M. rubrum (intersexual
individuals, cf. p. 165, excluded), and 80 individuals of experimental
hybrid offspring, total 220 individuals. In 127 of these plants completely
regular meiosis was observed, as can be seen in Table 11 (for details.
see Table 18, p. 180, etc.).

Table 11. Frequencies of meiotic irregularities in Melandrium.

A Regular Co Trans- Other irre- | "o plants with
Strain b Inversions locations sulatitics disturbed
meiosis ocations gularities Heiosis
M. album
population......... 10 2 = 16.7
hybrids oo 7 10 = 58.8
Total 17 52 = 41.4
M. rubram
population......... 22 8 2 2 36.3
hybeidS s a2 15 24 8 41.6
Total 67 32 2 10 39.6
M. album < rubrum
Res e 12 11 — 1 50.0
Ee o 10 5 D) 41.2
EOcalbuniii 12 7 1 40.0
Fsxrubrim: 5. 9 7 3 52.6
Total 43 30 — i 46.3
Aggregate 127 74 ] 17 42.3

As the meiotic behaviour shows no essential differences in M. al-
bum, M. rubrum and their hybrids, the following chapters are to be
regarded as a description of the meiosis in both the strains as well as
in their hybrids. However, when any differences seem to occur, this
is mentioned in every case.

Although the present writer has made great efforts to obtain some
information about the prophase stages, these gave only minor results
of no special interest here. The same negative results were obtained by
WESTERGAARD (1940), but BLACKBURN (1924) seems to have been able
to observe the prophase stages in some detail.

In all the plants the stages from diakinesis up to second telophase
and tetrads were studied. As far as possible at least thirty cells were
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IFigs. 15-—19. Inversion bridges from different individuals. — Figs. 15-—16, bridges

with fragments at anaphase I: I'ig. 17, an inversion bridge at anaphase II; Figs.

1819, bridges with fragments at metaphase II. persisting from anaphase I

IFig. 17 from a NAVASHIN fixation, the other from OSTERGREN's smear, all magnified
X ca. 1800.

analysed in respect of the chiasma frequency at metaphase I, and some
hundred cells were analysed at other stages.

All the individuals with apparently regular meiosis (57.7 %o of the
material) are certainly to be regarded as being free from more im-
portant chromosomal aberrations, but they are certainly not absolutely
free from heterozygosity for somewhat small inverted segments, duplica-
tions, ete. Nor in any case is the occurrence of relatively long inversions
in chromosome parts with a low frequency of chiasmata influencing
the pairing properties inconceivable in these individuals.

B. Inversions. — Real inversion bridges, i.e. dicentric chromatids
and acentric fragments (cf. DARLINGTON, 1937), were observed at
anaphase in a number of individuals of the pure strains as well as of
the hybrids. The frequency of the inversion heterozygotes is seen in
Table 11, and the frequencies of the bridges with fragments in each plant

are given in Table 18 (p. 183-—184). Some cells from different individuals
that were helerozygous for inversions are illustrated in Figs. 15—19.

It is clear from the differences in size of the fragments as well as
from the frequencies of the bridges within different individuals that
the inversions lie on different parts of different chromosomes. In almost
every case, however, the fragment is rather small, indicating a more
or less terminal position of the inverted segment on the chromosomes.
As the frequency of the bridges is rather low in most of the individuals,
the inverted sections are assumed to be small or located within parts
of the chromosomes with a low frequency of chiasmata.

In a number of individuals the frequency of real inversion bridges
showed a rather interesting difference at anaphase I and anaphase 11
(cf. Table 18). In a number of plants the bridges were found to be
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considerably more frequent at the second than at the first division.
The bridges at anaphase 11 were in the great majority of cases of thal
type which is to be interpreted as the result of the forming of a »loop
chromatid at the first division by one chiasma within the inversion
and one chiasma proximally between the inversion and the centromere
(cf. DARLINGTON, 1937).

C. Segmental interchange. — In two population plants of M. rubrum
from Svalov evidence was obtained of the occurrence of segmental
interchange between non-homologous chromosomes.

M 0122. Some hundred cells at diakinesis and later stages were
closely examined in this individual. All cells at diakinesis were quite
regular, but at metaphase I three cells with a ring of four (Figs. 20-—29)
were observed. At anaphase I two cells showed »lagging» of the amphi-
bivalent, but all the other cells were quite regular. The ring is composed
of autosomes only. as the sex chromosomes are found as a bivalent in
Figs. 20—22. The ring of four is certainly complete in Figs. 20—21 but
in Iig. 22 it is not impossible that the configuration may consist of an
open chain of four. The low frequency of the occurrence of an amphibi-
valent indicates that the interchanged segment must be very short. As
the different cells observed were in different stamens, it is nol very
probable that the exchanges of segments have occurred in this very
plant, as may possibly have been the case in the material of Secale
with a low frequency of amphibivalents studied by DARLINGTON (1933)
and MUNTZING and PRAKKEN (1941).

M 0134. — In this plant some hundred cells at diakinesis up to
anaphase Il were closely examined. Univalents were met with in about
10 %0 of the cells at metaphase I, but in one cell not only univalents
but also a chain of four chromosomes was observed (Figs. 23—24).
This chain is composed of two autosomes and the pair of sex chromo-
somes. The exchanged segment must have been small as the frequency
of the configuration is so low, but it may be composed of some parl
of the segment homologous in X' and Y, as the X seems to be found
at the one and the Y at the other end of the configuration shown in
Figs. 23—24.

These are the first cases of segmental interchange between auto-

somes observed in Melandrium and the second case of segmental inter-
change between autosomes and sex chromosomes in dioecious plants.
The first case is that of a large segmental interchange between the sex
chromosomes and one pair of autosomes in Humulus Lupulus (SINOTO,
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Figs. 20 . Segmental interchange. Iligs. 2022, three different cells from
M UI‘:‘?. Fig. 23, one cell from M 0134, drawn separately in Fig. 24. —
Magnification > ca. 1800.

1929), causing a chain of four or five in all the cells. An interchange
between the non-homologous parts of the sex chromosomes has been
examined by the present writer in an intersexual line of Melandrium
rubrum (LOve, 1942 b and unpubl.).

As the frequency of amphibivalents in the two individuals studied
is very low, it is not improbable that such an amphibivalent might be
observed in some more individuals of the present material, it a suf-
ficiently high number of cells could be examined. This possibility is,
however. of theoretical rather than of practical interest to the present
investigation.

D. Bridges without fragments. — In inbred material of intersexes of
M. rubrum originating from Konga in the province of Scania (cf. LOVE,
1942 b), bridges without detectable fragments occurred in the low
frequency of 1-—2 % in three individuals in I, and I,( Figs. 25—26). It
may be suggested that this phenomenon is due to some kind of chro-
matid reunion (McCLINTOC, 1941: DARLINGTON and UpcorT, 1941;
LEVAN, 1942). it will be more closely studied in a later paper on the
cylological behaviour of this intersexual family.

IZ. Other irregularities. In some plants non-conjunction of one
pair of autosomes was met with in some different but very low fre-
quencies.

In one progeny of M. rubrum (M 011 Lund XM 0100 Mellerud) the
XY pair was found as univalents at metaphase I in a large number of
cells (1-—76 %) in six out of eight brother individuals (IYig. 30).
however, the sex chromosomes were found one on each side of the
plate in all these cases, and in all cells studied at diakinesis they were
found as a bivalent, this phenomenon is very possibly due not to non-
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Figs. 25—34. Different irregularities at meiosis. — Figs. 25-—26, bridges without

fragments after inbreeding; IFig. 27, an accessory plate: Iigs. 28—29, non-disjunc-

tion; Fig. 30, precocious separation of sex chromosomes: Figs. 31-—32, lagging uni-

valents al anaphase I; Fig. 33, univalents at metaphase I: Fig. 34. dyads in M 0641.
— Magnification of Fig. 34 X ca. 1000, the other X ca. 1800.

conjunction but rather to an unusually high degree of precocious separa-
tion or desynapsis. Precocious separation of the sex chromosomes is
met with in a much lower degree in other individuals, where the sex
chromosomes are found to go to the poles somewhat earlier than the
autosomes. The same phenomenon has been observed among higher
plants in Melandrium by BLACKBURN (1924) and HEITZ (1925 a,b),
and in Rumex angiocarpus by A. LOVE (1943). Precocity of the sex
chromosomes seems to be rather frequent among lower plants (cf.
BELar, 1929: DARLINGTON, 1937; GEITLER, 1938).

Non-disjunction of autosomes and sex chromosomes was met with
in the population plants of M. album examined by HEITZ (1925 a, b).
In my material of M. album, M. rubrum and their hybrid offspring
no absolutely certain case of non-disjunction of autosomes was observed.
although some pair of autosomes was seen to form an accessory plate
in a few cases (Fig. 27). In one of the otherwise regular population
plants of M. rubrum from Svalov (M 0119) such plates occurred in 6
out of the 200 cells analysed (3 %), but in no cell out of the 1000 or
so anaphase 1 cells examined was the distribution observed to be other
than normal, viz. 12 : 12, In two cells of another plant of M. rubrum,
M 0699 (M 01 Lund XM 010 Lund) the sex chromosomes were found
in the neighbourhood of one of the poles, either as a result of non-
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disjunction or as an accessory plate (Ifigs. 28—29). In some cells of
plant M 0699 tripolar spindles were observed. This has previously been
noted by HErrz (1925 a, b) in M. album.

Two univalents at metaphase I (IFig. 33), the lagging of univalents
(Fig. 31
at anaphase I were observed in some cells in a small number of plants.
As no cell at late anaphase I nor at metaphase Il in these plants was
found to contain any other number of chromosomes than n=12, this
phenomenon probably has very little bearing on the problem of sterility.
These irregularities were relatively frequently observed in plants hetero-

32) or difficulties in the separation of one or two bivalents

zygous for inversions, and when no bridges were observed it is very
possible that these minor disturbances at meiosis may be due to hetero-
zygosity for some minor chromosomal irregularities.

In one male plant, M 0641, produced as a hybrid between a female
M. rubrum from Lund and a male M. album X rubrum hybrid after a
cross Ostersund X Ostersund, dyads were formed immediately after the
first division (FFig. 34). Except tor the occurrence of a bridge with a small
fragment in 2 % of the cells at anaphase I, the division was completely
regular. The dvads were formed in 85 %o of the cells examined. The
second division was mostly regular. but in a few cells no wall was
formed in one of the dyads, resulting in a triad instead of a tetrad in
0.5 %o of the cells examined. This phenomenon is certainly not a fixa-
tion artefact, as it was found in all the preparations of the plant, both
in smear and permanent fixations. As it was also observed with practic-
ally the same frequency in preparations from different times it might
be suggested that this phenomenon is due to some genically controlled
physiological abnormality.

Some kind of so-called »cytomixis» (ef. VAarRaAMA, 1941) was
observed in a few cells in some plants of M. album and M. rubrum
in 1942, though not in 1943. It is regarded therefore as a result of some
external disturbances and not listed in Table 18. In one individual,
however, a M. rubrum hybrid (M 0698) between the female M 07 from
Lund and the male M 010 from the same population, cytomixis was
observed with as high a frequency as 15 % of the cells examined at
diakinesis and metaphase 1 in 1942 and on almost the same scale in
1943. As the same frequency of the phenomenon was observed in dif-
ferent fixations from different periods, the cyvtomixis in this individual
is not to be regarded as a fixation artefact nor as a result of some
external disturbances, but whether it is genically caused or not is of
minor interest to the present investigation.
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I'. Chiasma frequency. —— The chiasma [requency was analysed in
almost all the plants studied at metaphase I, with the results given in

Table 12. In order to conlrol possible differences between population

plants and hybrids as well as between plants with regular and disturbed

meiosis.

Table

12

has been divided

into a

number of

groups.

The

chiasma frequency of each plant studied is givenin Table 18 (p. 180, ete.)

in connection with the studies of the pollen sterility of the material.

Table 12. Chiasma frequency in Melandrium.

x-ta per

Number of

Strain Meiosis Offspring x-ta per cell chroniasome | i dunls

M. album ... Regular Population 1474 + 0.15 1 0.614 4 0.006 10
» » Hybrids 14.51 4+ 0.21  0.604 - 0.009 7
» Inversions Pop.-+-hybr. 1462 4+ 0.06 0.609 4 0.002 12
Total (Mean)..........cccoceon) 14.62:4-0.03 10.609 -1-0.001 29
M. rabrum... Regular Population 13.94 - 0.05  0.581 4 0.002 20
» » Hybrids 13.94 4- 0.03 | 0.581 4 0.001 13
» Inversions Population 14.94 4+ 0.06 0.617 4 0.003 8
» » Hybrids 14.37 4 0.05  0.599 -+ 0.002 23
» Other irreg. Pop.— hybr. 13.94 4 0.05 0.581 4 0.002 9
Total (Mean)........civeieenen] 14,30 4-10.02 10.596 = 0.001 103
N N Regular Hybrids 13.83 - 0.07  0.573 4 0.003 12
N Inversions » 14.04 + 0.06  0.585 + 0.003 11
P Other irreg. » 12.37 4+ 0.09  0.515 4+ 0.004 1
Lotal i(Mean)i. b s 13.41 4 0.04  0.559 + 0.002 24
EiCE Regular Hybrids 14.10 - 0.06  0.586 -+ 0.003 10
Dffeae i Irregular | » 1411 4 0.07  0.586 4+ 0.003 7
Total«(Mean)iciinn i . 1411 4 0.05 0.586 4 0.002 17
F, > album  Regular Hybrids 13.94 - 0.05  0.581 + 0.002 12
» Irregular » 14.07 + 0.07  0.585 + 0.003 8
Total (Mean) ciivoviiiiiiooe 1400 4 0.04  0.583 4 0.002 20

F, < rubrum Regular Hybrids 13.71 4-0.06 [ 0.571 4= 0.003 9 [
» Irregular » 13.77 4= 0.06 | 0.573 4 0.003 10
Totals (Mean). il = 13.74 4+ 0.04  0.572 4 0.002 19
Aggregate (Mean) 14.06 4- 0.01  0.586 4+ 0.001 212

The chiasma frequency of M. album is higher than that of

M.

rubrum in the present material. According to Table 18 (p. 180, etc.). how-

ever. the variation within both the strains is relatively large. and in

some of the categories of M. rubrum (Table 12) the chiasma frequency
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is even higher than in the

corresponding categories of }: °:8‘ ‘} :,

M. album. The frequency of ° ’
35

chiasmata is somewhat lower
in the intraspecific hybrids

than in the population plants.
and in the interspecific hy- 8 e‘ :% ‘: ‘ 2{
brids it is somewhat inferior to 36
that of the int ‘;lsl)('(’iﬁ(' D IFigs. 35--36. Metaphase I chromosomes drawn
The results given in separately. Fig. 35. M. album: Fig. 36,
Table 12 seem to indicate M. rubrum. Magnification > ca. 1800.
that the inversion heterozy-
gotes of M. rubrum and the I, have somewhat higher frequency
of chiasmata than that of the corresponding material without meiotic
irregularities, Whether this phenomenon is due to a mere coincidence
or is caused by some genetical agents is uncertain, although the
differences seem to be of some statistical significance.
The chiasmata were always found to be completely terminalized
at late diakinesis and metaphase I, as is also reported by BLACKBURN
(1924) and WESTERGAARD (1940). (See Figs. 35-—36.)

C. Summing up. [t is evident from the results of the studies of
the cytology of Melandrium «lbum, M. rubrum and their hybrid off-
spring that these strains show practically the same cytological behaviour.
Their somatic chromosome number is the same and no differences in the
morphological tvpe of the somatic chromosomes could be observed.

At meiosis about 40 % of the individuals of the pure species and
46 %o of the interspecific hybrids show meiotic irregularities. The
differences between the pure strains and their hyvbrid offspring are,
however. not of any statistical importance. as the intraspecific hybrids
of M. album show a higher frequency of disturbances (58.8 °/o) than.
e.g.. M. album Xrubrum F, (50.0 °0). The most frequent irregularities
are inversion bridges. but they are only observed with a low frequency
in each individual. Inversion bridges are not any more frequent in
the interspecific hybrid offspring than in the pure species. Segmental
interchange of small segments is observed in two population plants of
M. rubrum only, but no evidence of the occurrence of such interchanges
in the hybrids is found in the present material. In inbred material of
M. rubrum intersexes bridges without fragments, possibly the result of
chromatid reunion. are observed. Other irregularities such as univalents.
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laggings atl anaphase l. non-disjunction. cyvtomixis ete. have been
observed in M. rubrum and the interspecific hybrids with almost the
same frequency.

The chiasma frequency of M. album is possibly somewhat higher
than that of M. rubrum, and in both the intra- and interspecific hybrids
it is inferior to that of the population plants,

None of the cytological differences between the present material
of M. album and M. rubrum are greater than those observed by a
number of previous workers studving the differences between two
varieties of the same species (cf. SHARP, 1934. DARLINGTON, 1937). They
do not indicate the occurrence of a cytological isolation barrier between
the two strains.

VI. Pollen sterility.

1. Introduction.

In earlier botanical literature the sterility phenomena were often
divided into two categories. intra- and interspecific sterility. Later
researches made on the basis of modern scientific cytogenetics have
shown, however, that both these groups of sterility are caused by
practically the same agents. though with differences in quantity.

A sterility barrier between different species may be caused by.
e.g. differences in chromosome number, but a sterility barrier is also
found between a large number of species with the same chromosome
number. As the species studied in the present paper are found to have
the same diploid chromosome number only the latter category will be
referred to here in detail.

The sterility barrier between two species with the same chromo-
some number may be complete. i.e. no hybrids between the species
are obtained. In most cases. however, a few hybrid seeds are obtainable.
but then the I, plants are found to be almost completely sterile and
are incapable of giving rise to any progeny (HOLLINGSHEAD. 1930:
DERMEN, 1931: McCRAY, 1933: Sax, 1931, etc., cf. SHARP, 1934: DAR-
LINGTON, 1937: DOBZHANSKY, 1937): or else they are very sterile and
give rise to a few [, individuals which are found to be considerably
less viable than the parents. owing to the meiotic and genetic irre-
gularities in the F; plants. No clear line of demarcation can be drawn
between this state and the partial sterility met with in some species.
but if a number of combinations are tried. sterility and subsequent
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decreased viability of the hybrids will be found in «ll combinations
between two species though only in some combinations between races
of the same species. In the latter case, moreover. no decreased viability
will be observed in at least the majority of the F, progenies. Further,
the degree of sterility is for the most part considerably higher in inter-
than in intraspecific combinations (cf. TURRILL, 1940: DARLINGTON,
1940: DOBZHANSKY, 1937). According to some taxonomists (cf. MURBECK,
1943) partial sterility should be considered as intraspecific, complete
or almost complete sterility as interspecific.

As all kinds of sterility may be classed under two groups. ac-
cording to whether it affects the haplophase or the diplophase, no
essential differences are found between intra- and interspecific sterility.
Haplontic sterility »is caused by the genotypical constitution of the
haplont, which is a function of the reduction division» (MUNTZING,
1930. p. 315). Diplontic sterility. on the other hand. is »caused by an
absolute or partial lethality of the diplophase». (MUNTZING. l.c.).

According to the causes of sterility these two head groups may be
further divided into some subgroups. All sterility may be caused by
internal (genetical or plasmatic). or external (physiological) disturban-
ces. The latter category is met with only in the diplontic group and
is caused by. e.g.. differences in nourishment, supply of water. tempe-
rature etc. Concerning the former group it may conveniently be
separated into three, chromosomal and genic sterility (DOBZHANSKY,
1937; A. LOVE, 1943) as well as plasmatic sterility. which latter is
really only an internally caused type of physiological sterility. As all
chromosomal disturbances may be regarded as genical and as a
majority of so-called genical disturbances are really due to chromo-
somal disturbances. it is impossible to draw an exact line of demarca-
tion between these two categories. In the present paper. however. a
practical boundary-line will be drawn in that the term chromosomal
sterility is used as an indication of sterility caused by meiotic disturban-
ces resulting in easily observable cytological phenomena, such as bridges
at anaphase, amphibivalents at metaphase, univalents, differences in
the number of chromosomes in both plates etc. The term genic sterility
includes sterility caused by minor not easily observable chromosomal
disturbances (duplications. deletions, small inversions, small segmental
interchanges. etc.) as well as by genes, although the present writer is
not inclined to draw a distinct line between genes and chromosomal
rearrangements. The present classification is first and foremost of a
practical nature: consequently the category of chromosomal sterility
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will include only sterility obviously caused by directly observable
meiotic disturbances.

Haplontic chromosomal sterility, i.e. the occurrence of a clear corre-
lation between meiotic irregularities and sterility of pollen grains. is
observed within a number of Angiosperms. Hitherto diplontic chromo-
somal sterility has certainly been proved to occur only in Notonia
grandiflora studied by GANESAN (1939) and in the species of Rumex
subg. Acetosella examined by A. LOVE (1943). The latter category is
assumed to be the most frequent one in animals.

In a review of the sterility phenomena MUNTZING (1939) showed
that partial pollen sterility is considerably more frequent in allogamous
than in autogamous plants. This fact was suggested to be due mainly
to heterozygosity for structural chromosomal differences which. theore-
tically, may be expected to be more frequent in the allogamous than
in the autogamous species. One of the allogamous strains studied by
MUNTZING (l.c.) was the dioecious Melandrium rubrum, which was
found to have more than 10 %o sterile pollen in 66.7 %o of the 57 plants
studied. The mean fertility was 82.0 %o filled grains. These results were
confirmed by the preliminary results obtained by the present writer
(LOVE, 1940), who studied the pollen fertility of 77 male plants of
M. rubrum and found more than 10 % sterility in 67.5 %o of the plants
and a mean fertility of 80.6 %o of filled grains. Moreover the first
results obtained by the present writer (LOVE, l.c.) seemed to confirm
the hypothesis set forth by MUNTZING (l.c.) concerning the causes of
the sterility, as inversion bridges and other meiotic irregularities were
found to occur in the partially sterile plants. Although no detailed
statistical analyses were made of the correlation between the occurrence
of meiotic irregularities and pollen sterility, the writer suggested that
the hypothesis of MUNTZING (l.c.) was correct in respect of Melandrium.
The high frequency of partially sterile plants was assumed to be caused
by a high frequency of different kinds of meiotic irregularities. Or,
using the terminology given above, the pollen sterility of M. rubrum
would mainly come in the haplontic chromosomal category.

This preliminary interpretation was, however. not very well
supported experimentally. In the same year WESTERGAARD (1940)
showed that the pollen of autotriploid males of M. album was morpho-
logically fairly good. indicating the occurrence of diplontic chromo-
somal sterility. This disproportion between the results of the present
writer in M. rubrum and those of WESTERGAARD in M. album neces-
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silated a thorough investigation ol the real nature of the intraspecific
sterility of Melandrium.

As previous authors studying the fertility of interspecific Me-
landrium hybrids have stated that the morphological fertility of the
pollen of the males as well as the seed-harvest of the females is
surprisingly good in the I, offspring (GARTNER. 1849; GODRON, 1866:
FOCKE, 1881: SHULL, 1912 and previously; BLACKBURN, 1924: CORRENS,
1927 and previously; DE VRIES, 1903; WINGE, 1927, 1931, 1937, 1938 a;
AKERLUND, 1933; WARMKE and BLAKESLEE. 1940) the fertility of the
present material has been scrutinized in different ways. Firstly. the
morphological pollen fertility of population plants and intraspecific
hybrids has been investigated and compared with that of the inter-
specific hybrids. Secondly, variations in the fertility of the same indi-
viduals have been studied. Thirdly. the significance of meiotic irregula-
rities for pollen sterility has been examined in order to ascertain the
occurrence of haplontic and diplontic sterility in the pure strains and
their hybrid offspring. Finally, the germination of the pollen of some
individuals of the pure strains as well as their hybrids has been studied
in order to ascertain whether there are any differences in the germina-
tion percentage between intra- and interspecific hybrids of Melandrium.
The results of these investigations are given in the following pages.

2. The morphological pollen fertility.

The morphological pollen fertility of a number of male individuals
of population plants and hybrids of and between M. album and M.
rubrum has been determined in acetocarmine-glycerine. At least 200
pollen grains were studied in each individual, but frequently about
1000 grains were examined. In Table 13 all data, except those obtained
from the inbred intersexual strain from Konga, which will be discussed
separately below, are included. The results given in Table 13 show
that the pollen fertility of M. album and M. rubrum population plants
cultivated by the present writer is inferior to that reported previously
by MUNTZING (1939), LOVE (1940) and WESTERGAARD (1940). Ac-
cording to the above-mentioned papers of MUN1TZING and LOVE, the
fertility of M. rubrum was found to be 82.0 %/ and 80.6 %o respectively
and in 66.7 %0 and 67.5 %/ of the material less than 90 °/¢ morpho-
logically good pollen were counted. In 5 diploid plants of M. album
studied by WESTERGAARD (l.c.) he found 96.2 °o morphologically
good pollen, bul no reports are given as to the variation between

12 Botaniska Notiser 1944.
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Table 13. Pollen fertility in Melandrium,

No. of Vo
M m [Pl L,
0 5 1015202530354045505560657075808359095100 n to 909 o |)I:|E
M. album \
population — —— 1 1) 1}— — 41 312 6 11 5] 9118 9] 6| 8 66 /4.2 -L- 2.1 57 86.4
hybrids ... — — — |- 120 2 2 2184 31 71101 6f 1 43! 72.0 4- 2.2 12 97.7
' M. rubrum ‘
population — 1 — 2 —I- 11 2! 3114117116;11|28/31!51:53{35{10] 275|78.0 1 1.7 230 83.6
hvbrids ... 1 11 2} 4| 4] 11 3| 5] 6/ 5] 2i 5/{10]14133]18{ 5 119;70.2-1- 1.8 114 1958
I Moa>r
B —— - 31 4| 5! 41 2, 6] 4] 6/16120] 6 76 74.7 4+ 2.1 70 92.1
F, = = — 11— 7] 7! 9/13! 5] 9/29/19{14} 5 11917221161 1149538

Table 14. Pollen fertility of the same M. rubrum males in different years.

Yeéar 45 850 ~55 606> G035 80 -85 90 .95 100 n M4 m
IO oy T 1 1 5 g | 6 6 40  82.25 4 2.24
19492.........| — 2 3 1 1 6 3 7 8 8 1 40 | 79.75 4-1.95
1943 3 PR 9 4 S 6 1 40 84.50 + 1.35

the different plants. The 275 population plants of M. rubrum
listed in Table 13 were found to have a mean morphological fertility
of 78.0 %o good grains, and as many as 83.6 %o of the plants showed
a lower fertility than 90 % of filled grains. In the 66 population
plants of M. album the corresponding values were 74.2 % of filled
grains and 86.4 %0 of plants with more than 10 %o sterile pollen. The
fertility of the I'; hybrids of M. album and M. rubrum is somewhat
reduced. as the mean value for the 43 M. «lbum F, individuals in-
vestigated was 72.0 %o of filled grains, and 97.7 °0 of the plants
showed fertility lower than 90 %/ of filled grains, while the same
values for the 119 M. rubrum F, plants were 70.2 °/o fertility and
95.8 % of the planls were partially sterile.

The 76 F, plants of the cross M. album Xrubrum showed that their
morphological pollen fertility was practically the same as thal of the
population plants, thus higher than the fertility of the F, offspring of
the pure species themselves. The mean value calculated was 74.7 %
filled grains, and 92.1 %o of the individuals showed fertility lower than
90 %o filled grains. In 119 I, plants of the interspecific cross the same
values were 72.2 % and 95.8 %o respectively, i.e. practically the same
degree of partial sterility as in the other hybrids.

It is worth while calling attention here to the facl that, although
the material included in Table 13 is fairly comprehensive, the numbers
given are only the first count from every individual. Since not all the
individuals were investigated at the same period. it might possibly have
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been better to give a mean value of more than one examination of every
individual. but as only a part of the material could be studied more
than once the present writer considered it to be most convenient to
use only the value obtained immediately after the first flowering in
spring time of each individual for this calculation. One thing, how-
ever. is very clear from Table 13. The morphological pollen [ertility
of the species hybrid is not inferior to that of the pure species or their
intraspecific hybrids. although a fairly high degree of partial pollen
sterility is characteristic of all the material.

However. in the material studied it was observed more than once
that the average values may vary a good deal under different periods
and vears. But no difference in fertilitv between flowers on different
branches of the plant have ever been observed at the same time. Some
individuals of the pure strains and hybrids have been tested for this
purpose. Similar differences. which are quite possibly due to differences
in the nourishment of the flowers. have been observed in some other
material (LIDFORSS. 1905, in Rubus: WANSCHER, 1941, in Prunus per-
sica: MUNTZING and PRAKKEN, 1941, in Secale). but they are probably
not detectable in normal plants under normal conditions (ef. MUNTZING,
1930. in Galeopsis: A. LOVE. 1943, in Rumexr subg. Acetosella: and
others).

Some data from plants investiged for more than one year will be
found given separately in Table 18 (p. 180. etc.) showing the values for
cach of the individuals eyvtologically examined. but the fertility values of
40 male individuals of M. rubrum examined every vear from 1941 to
1943 are given in Table 14.

The mean values for 1941 and 1942 give t=0.842. 0.5>P>0.4;
1942 : 1943 give t=2.000, P=0.05* and 1941 : 1943 give t=0.860,
0.4>P>0.3. Thus. the morphological fertility of the pollen grains of
these 40 individuals was fairly considerably reduced in 1942, compared
with 1941 and 1943. This phenomenon cannot be due to the age of
"ZING (1930) in the annual strains of
Galeopsis. but here the values of 1941 and 1943 were found during

the plants. as observed hy MUN1

normal humid weather and the 1942 values were counted after an
extremely dryv and hot spring season. It is to be assumed therefore
that the differences observed are due to differences in the supply of
water or in the nourishment of the plants. i.e. this variation in pollen
fertility observed at different periods in Melandrium is presumably to
be classified as a diplontic physiological (extragenic) sterility.

In view of the somewhat high degree of moditiability of the pollen
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fertility mentioned above it might be suggested that, although the
hybrids show almost the same degree of fertility as the pure species. it
could be due to a mere coincidence. It is not unreasonable to assume
that considerably more morphologically good grains of the hybrids than
of the pure species might be unable to germinate. It was. therefore.
necessary to experiment on the germination of the pollen grains from
different individuals.

3. Pollen germination experiments.

All the pollen germination experiments described below were
arried out in the summer of 1943. In order to obtain a germination
as uniform and rapid as possible, rather extensive preliminary experi-
ments were made, and all the methods emploved by A. LOVE (1943
on Rumex subg. Acetosella were tried with my material of Melandrium.
The most useful method was a germination on a very thin substratum
of 1.5 % agar and 1.5—1.6 n solution of saccharose on an object-glass
in a moist chamber (cf. Kunn, 1937: A. LOVE, 1943). The pollen ger-
minated mostly within 15 minutes at temperatures between 15 and
20 C and formed long and slender tubes. which never burst during
the first hours of germination.

As it is somewhat difficult to ascertain exactly whether a pollen
grain is filled or not when it is not fixed in acetocarmine, the author
counted the germination frequency of all the grains., the morpho-
logically bad ones included. Thus, the values obtained in the germina-
tion experiments should correspond completely to the values obtained
in acetocarmine, provided the completely fertile grains are morpho-
logically good.

The values of morphologically good pollen given in Tables 15— 17
were obtained at the time of the germination experiments. The number
of examined pollen grains (n) refers to the germination experiment bhut
not to the examination of the percentage of morphologically filled
grains.

The results of the germination experiments are given in Tables
15—17. In all the experiments it was observed that no morphologically
bad grains germinated, but in a few individuals with morphologically
inferior grains only a few of the good grains germinated. Practically
no differences between the pure strains and their intra- and interspecific
hybrids were observed, indicating that the morphologically good grains
are functionally as good in the hybrids as in the parents. The germina-
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Table 15. Pollen germination of Melandrium rubrum.

: : "o filled pollen:
U o morphol. good 90 germinating e :

Plant no. pollen pollen n U0 germinating

pollen

Population plants:

MO0 ot 85—90 87 151 1.0

MA046=5 s 60—65 33 68 1.2

M 054 o 85—190 54 156 1.6

M060 == 5 0—175 64 78 R

M 0110 75— 80 68 197 1.1

M09 80--85 73 100 59!

M 0133 85—90 88 200 1.0

WO 52 5, 6065 64 111 1.0

M 0171 85—90 90 142 1.0

M98 i S0—355 41 100 1.3

Hybrids:

M 0648 cooiiiiviivin 90—95 94 100 1.0

M 0660 ... 75 - 80 63 200 1.2

M 0680 15—50 34 115 1.4

M 0695 = 80—85 | 84 100 1.0

M.0698- i 80—85 73 100 11

M 0699 7580 69 100 1.1

M 0702 ...... 45—30 39 200 1.2

M 0710 5560 o1 110 11

ME0TIOE rdss i 80 -85 83 200 1.0

M=0720 e o 85 90 64 100 1.4

M 07255 s 7580 | 59 97 1.3 !

M 0730 > 80 -85 I 64 133 1.3 i

MS0736 e 0—=25 | 5 250 1.0

Mean g, s eeerneess 76 00 68.2 1303 111

Mean 69 00 60.2 1522 1.15 |

hyhrids:sasisees ¥ |

tion energy was practically the same in all the individuals. as long
and well-formed pollen tubes were formed after almost the same lapse
of time. In the individuals with a relatively high frequency of non-
functional grains, however, only part of the grains were found to
germinate as rapidly as in the relatively fertile individuals: moreover
the tubes were shorter after the same interval of time.

As the triploid males of M. album studied by WESTERGAARD (1940)
were found to have the unexpected high fertility of 88.4 %o filled pollen
grains and practically the same high degree of fertility was observed
in the autotriploid material obtained from the colchicine-tetraploids of
M.rubrum produced by the present writer. it was particularly interesting
to control the germination of pollen of triploids and tetraploids. The
pollen of the autotriploid plant M 01034 was found to be 85—90 %o
fertile and the germination percentage was 75.6 %o (123 pollen grains
examined). while the autotetraploids (with XYXXY. second generation)
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Table 16. Pollen germination of Melandrium album.

i U0 filled pollen :
00 morphol. good ¢ 0 germinating !

Plant no. n U0 germinating
pollen pollen X £
| pollen
Population plants:
MUt 85 90 90 146 1.0
b Sl SO 95—100 96 200 1.0
MA0287 i s 50—355 13 100 1,2
Ma0525 i m 90—95 87 100 1.1
M5 70—75 63 200 1.2
M 0536 .. .ioiniss 75—80 79 100 1.0
W00 s 8085 77 100 gl
M 01424 25—30 15 99 1.8
M 01428 e 50—55 39 105 1:3
M-01458 . =i, 60 65 57 100 1.1
Hybrids:
M 0540 55 s 80—85 76 200 1.1
M 0541 ... ol 45—50 50 100 1.0
ME0SET o i 80—85 7i!) 100 1.0
M=0548 s 7580 76 100 1.0
M0684 rciomssl 65—70 53 200 1.3
Mo0589 s s 45—50 42 100 1.1
AL-0693- 7 v 85—90 88 200 1.0
‘\Icunlmlmll......,. 65 Y0 64.6 1250 1 1.01
‘““““h_\mmh 70 %o 66.3 1000 | 1.06

M 01035 with 75— -80 %0 and M 01037 with 80—85 e filled grains
showed the germination percentages 65.4 %o (113 grains studied] and
70.2 % (131 grains studied) respectively. Thus. the great majorily of
the filled grains of the triploids and tetraploids are functionally good,
i.e., the chromosomal sterility of the triploid individuals is probably
of the diplontic type. although it is not improbable that at least a part
of the pollen sterility is due to chromosomal sterility of the haplontic
type in the same individuals.

It may perhaps be objected in regard to the observations on the
functional fertility of the pollen grains of the M.album < rubrum hybrids
that it is not absolutely certain that all the germinating pollen grains
really are functionally good and able to fertilize the ovules. Owing to
technical difficulties it is not possible to control the correctness of such
an objection, but as no unexpected displacements in the segregations
in the material of the present and previous writers were observed. and
in view of the fact that practically all the ovules are found to form
seeds in the female F, individuals. it is to be assumed that practically
all the germinating pollen grains will actually be able to fertilize the
ovules.
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Table 17. Pollen germination of Melandrium album < rubrum.

0 ofice T Vo filled pollen :
0 morphol. good Y0 germinating

)]« O yOT 1 H
Plant no. pollen pollen ‘ n 0 germinating
| pollen
I
M-0595 55 i 80—85 76 100 151
M-0388 . ric.vicis 856—90 88 100 1.0
M 0600 85—90 83 100 1.1
M 0601 ... Aan 55—060 49 100 1.2
M0B0 7 s 8590 ; 86 | 200 1.0
M 01568 iisain i 60—65 1 54 | 100 1.2
M 01376 50—55 54 200 1.0
M 01378 80-—85 83 100 1.0
M 01379 75—80 ‘ 74 100 1.0
M 01382 40—435 32 100 1:3
15
MO1226 7 s ine 6065 | 52 100 1.2
M- O123T = s iss 8085 83 100 1.0
MO 2320 i 8085 79 100 1.0
M -O123% - iicionis 7580 68 100 1.1
M 01230 i 6570 65 100 120
M01236: = o 60 65 55 100 1.1
Iy OZ albam: ‘
MOL208— icoiviiviv 7580 78 100 1.0
M 01215 50—55 47 100 1.1
M 01219 70—175 67 100 11
M 01220 75—80 73 100 11
M0131 0 o 80—85 77 100 15l
MEQL3260 i 60—65 63 100 1.0
F, X rubrum:
MEOT256 v 8085 82 100 1.0
MOI248 = oo ii 30—55 17 100 15l
M-O1254 = oo iiiii, T0—175 71 100 1.0
)lt*;ll]l,-l ............... 72 0o 679 1200 1.06
Meang: v 72 %o 67.0 600 1.07
Mcun,,-l < albun 70 %0 67.5 600 1.04
A\lcunl,l Serubrim. - 69 Vo 66.7 300 1.03

4. Pollen sterility and meiotic irregularities.

According to the hypothesis set forth by MUNTZING (1939) and
LOVE (1940) the high degree of partial pollen sterility in Melandrium
is caused by a high frequency of meiotic irregularities. i.e. the pollen
sterility is mainly of a haplontic chromosomal nature, as is very fre-
quently observed in Angiosperms. The only method of ascertaining the
correctness of this assumption is to compare the degree of pollen fertility
and the frequency of meiotic irregularities in each individual.
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Table 18. Meiotic behaviour and pollen fertility in Melandrium.
A. Plants with regular meiosis.
>ollen fertility S I PEER
Strain Field No. S el
1941 | 1942 | 1943 |redtency)
|
M.ialbunl =50 M 0525 population 70—75 | 90—95 14.57
| M 0536 » 79— 80 | 75— 80 15.53
M 0539 » 65——701 75—80 13.07
M 01404 » - ) 14.43
M 01424 » = 15.00
M 01427 » e 15.97
M 01428 » 14.57
M 01443 » = 14.80
M 01444 » = 15.37
M 01524 » : 14.07
M 0542 M 099 X M 087 - 25-—60 15.37
M 0544 » - 60—65 80-—85 15.00
M 0545 » z 75—80 15.03
M 0547 » 8590 8085 14.00
M 0548 » - 75—80 75—80 14.33 |
M 0589 » 40—45 45 --50 13.17 f
M 0593 » 85—90 85--90 14.70
| M. rubrum M 070 population = 8590 14.13
3 M 084 » — 856—90 14.10
M 0109 » 80--85 80—85 16.60
M 0110 » 85—90 80—85 75—80 14.27
M 0119 » 80—85 75—80 80—85 12105
M 0130 » 90—95 75—80 75—80 12,77
M 0133 » 85—90 90—95 85—90 13.89
M 0141 » 80 -85 80—85 1237
M 0146 » H—80 70—80 13.80
M 0168 » 75—80 ' 80—85 80—85 14.23
M 0170 » 65—70 85—90 85—90 -
M- 0171 » 95—100 95—100 85—90 14.87
M 0195 » 80 -85 70— 75 = 14.83
M 0198 » 50—>556 | 90—95 | 50—55
M 0199 » 90—95 80—85 90—95 12.00
M 0200 » 95—100 80—85 75—80  14.20
M 0205 » 70—75 ' 60—65 - 14.07
M 0210 » 75—80 | 65—70  70—75 13.13
M 0212 » 95-—100! 80—85 | 85—90 14.07
M 0219 » 9095 85—90 8085  14.20
M 0224 » 85—90 70—75|90—95  15.13
M 0225 » 85—90 90—95 85—90  14.00
M O0654 M 04 > M 086 - 7580 80—85| 1220
M 0656 » — 50—55 | 50—55 13.73
M 0676 M-085 XM 02 80—85 ' 15—20 14.10
M 0680 » ~ 70—80 | 45—50 13.30
M 0699 M 01 M 010 80—85 | 75—80 13.37
M 0700 » 85—90 | 65—70 -
M 0701 » — 70—75 80—85 13.80
M 0702 » 60—65 | 45—50 15.00
M 0704 » 70—75 - 12187
M 0705 » ~ 80—85 80—85 13.17
M 0709 » — 85—90  65—70 13.00
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Table 18. A. (continued).

181

Pollen fertility Hiasm

Strain Field No. - f(:"“‘n_m‘.‘,

1941 | 1942 | 1943 |y
Merabrum= 25 M 0710 M 01 X M 010 3560 5560 15.10

M 0711 M 01 X M 086 - 6D—10:470—=15

M 0730 M 039 M 053 — 70—80 80—85 13.00
M 0734 M 075 XM 02 30—35 14.13
M 0739 » 4550 | 50— 55 14.27
M 0772 M 083 7 free poll. - 0—5 [85—90  13.47
M 0775 » — 75 —80 |} 75—80 14.20
M 0776 » 30—40 40—45 14.27
M 0779 » 30—35 14.70
M 0782 » 30—355 — 13.63
M 0784 » = 90—95 85—90 13.70
M 0789 » 10—15 {15—20 12.30
M 0801 » 20355 8085 15.77
M 0802 » = 35—40 : 13.73
M 0808 M 062 < free poll. — 4550 14.47
M 0809 » — 80—85 85—90 16.63
M 0813 » 70—75  80—85 12.90
M 0816 » 8085 8590 14.77
M 0819 » - 50—55 80—85 14.43
M 0821 » e 60-—65 65— 70 14.43
M 0822 » = H0—45 45—50 12.90
M 0828 » = 50—55 14.87
M 0834 » = 55—60 | 50—535 14.93
M 0837 » - 6570 13.27
M 0838 » = 30—35 35—40 13.23
M 0841 » — 80—85 8085 14.47

M O0842 » 7580 5055 14.17 |
M O0843 » — 75—80 | 85—90 13.70
M 0845 » - 40—45 40—45 14.47
M 0848 » 50—55 | 55—60 13.23
M 0851 » - 15—20 ' 40 —45 12.87
M 0853 » 30—55 | 50—55 13.40
M 0857 » 145—50 | 50—55 1473
M 0859 » 86—90:185—90 14.67
F, album > rubrum M 0601 M 076 < M 087 75—80 | 55—60 13.10
M 0607 M 042 XM 087 85—90 | 856—90 12.20
M 0974 M 076 M 087 80—85 14.37
M 0977 » 80--85 14.07
M 01191 M 0285 X (04 X 086) 15—80 12.44
M 013681 M 0279 X (050 X 050) il 60—65 1410
M 01370 » 70—75 13.03
M 01374 » 45—350 15.83
M 01376 » 20-—55 15.03
M 01378 » 80 85 14.44
M 01749 M 036 > M 0281 60 65 15.07
M 01757 » - 55—60 12.27
F, album > rubrum M 01223 (076 X 087) > (076 < 087) 90—95 14.37
M 01231 » — 80 -85 14,44
M 01232 » 8085 15.50
M 01235 » - 65—70 13.47
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Table 18. A. (continued).

Pollen fertility o] R ;
Strain Field No. : f('l_"‘l\_m‘_l
1941 | 1942 | 1943 ('TEQUERED
F, album ~ rubrum M 01236 (076 < 087) > (076 % 087) x = 6065 14.90
E M 01299 (042> 087) X (076 X 087)  — 85-90  13.20
M 01310 » T0=T5"- L7
M 01846 (076 X 087) > (076 2 087) 50—551 19,47
M 01868 (076 X 087) > (042X 087) — — - 180—85 | 18.43
M 01871 » —  195—100, 14.97
F oo albuim i M 0556 (083 X 087) X 087 80—85 80—85  12.90
M 0559 » J 75—80 12.80
M 01205 (076 X 087) X 0281 = 50—35 | 15.70
M 01208 » = 75—801 1443
M 01215 » = 50—55| 14.33
M 01216 » = 85--90  13.07
M 01219 » 2 70—75 | 14.57
M 01220 » — 75—80| 14.37
M 01314 (076 >7087) > (099> 087) 80-—851 1973
M 01326 » - = 60—65  14.50
M 01773 (076 X 087) XX 0281 —~ 50—55| 13.83
M 01791 » == 65—70  14.00
F, X rubrum._ . ;.. M 0610 (085 > 087) > 086 75—80 85—90 12.47
M 0622 09 X (085 X 087) 758017 == 13.80
M 0624 » 60—65|75—80! 12.43
M 0627 » 80—85 | 85-——90| 13.47
M 0629 03 >< (085 X 087) 45—50 | 60—65 | 12.97
M 0646 » ‘ 75—80]1 75—80/1 14.97
M 01246 (076 5C087) % (043 086) - 80—851 14,27
M O01248 » = 50—55 | 14.73
M 01258 » 35—40! 15.00
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Table 18. Meiotic behaviour and pollen fertility in Melandrium.

B. Plants with meiotic irregularities.

Pollen fertility Chiasma °/0 bridges+fr. /0 e
Field No. g UV, | aggings | foities
1941 1942 1943 l G i ol | AIl [atMI| atAl 00
M. album
M 087 population 80—85 90—95!85—90; 17.27 3 0.2 — —
M 0533 » — 95—100 80—85  15.00 2 = - =
M 0540 099 < 087 = 75—80 80—85 13.07 050 o =
M 0541 » —  45--50 45—50 1480 025 -
M 0546 » 70—75{70—T75 14.57 0.2 = —
M 0549 » = 80—85 8085 14.43 0.5 = 4
M 0684 » = 35—4065-—-70 15.20 = 7 = —
M 0587 » = 65—7050--55 14.00 8 9 —
M 0590 » 40-—4570—-75  15.00 13 5 — -
M 01259 (099 XX 087) X 0281 80-—85 14.33 40 = = —
M 01264 » == — 65—70 14.17 2 = = e —
M 01283 » 8085 13.57 25 3 ==
M. rubrum
M 010 population —  85—9085—90  16.80 0.1 1 = — -
M 046 » T 155—60 60—65 14.77 e 1 1 1 =
M 054 » 8590 70—7585—90 14.73 1 3 = 1 =
M 066 » — 70—7570—75 1423 1 S 2 = ! —
M 086 » = 70-—75 14.10 6 12 = == —
M 0122 » 4550 50—-55 50—55 ‘ = 0.61
M 0134 » 60—65 5560 60—65 — 10 — 0.21
M 0152 » 7580 55--60 60—65 13.80 0.1 e o= - e
M 0156 » 95—100 70 75 85—90 13.09 — 0.1 - —
M 0165 » 90—95 75—80185—90 15.27 > 0.2 -
M 0185 » 85--90 8590 80 -85 14.93 = = — 32
M 0220 » 80—85 H50—55 5055 14.87 — 0.2 e — &
M 0659 04> 080 = 80—85 1297 1 : - =
M 0660 » S 80—85 7580 14.93 1 10 1 —
M 0677 085 > 02 = 90 —95 80 85 13.13 1 = = —
M 0698 01 > 010 = 80—85 8085 13.00 159
M 0707 » 65—70} — 13.23 e 2 2 =
M 0712 01 X 086 - 9095 7580 14.80 2 9 2
M 0714 011 X 0100 80 —85 8085 14.20 = 764
M 0720 » 80—85 8590 14.27 604
M 0721 » = 70—75|70—75  14.23 = = 54
M 0723 » 80-—8585--90 14.30 = 14
M 0725 » — 180—8575—80 — ~ 501
M 0726 » 75—80 14.23 - 14
M 0729 011 > 056 — 40—45 40 45 13.13 3 2 =
M 0736 075 XX 02 0—5 | 0—35 14.13 5 — =
M 0737 » A 30—3575—80 14.77 2 B =
M 0738 » — 30—3580--85 1490 5 — — =
M 0742 081 > 059 - 65—70|  — 1 = = =
M 0743 » = 25—3020—25 14.33 24 30 = =
M 0746 » = 55—60150—55 15.47 4 = 25 =
M 0747 » 40—45 45—50 14.30 B 2 = =
M 0771 083 > free poll . 25—-30135—40 12.23 1 I — - .
M 0781 » 10—15 13.43 1 — — — =
M 0787 » 50—55 4550 14.13 0.2 == = =
M 0792 » 30—35 15.60 1 B} s o 5
M 0815 062 > free poll. o 80—85 8085 15.83 B} = ==
! amphibivalent c¢f. p. 164. 2 accessory plate, cf. p. 166. ¥ cytomixis. + precocity cf. p. 165.
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Table 18. B. (continued).

Pollen fertility Chiasma °/0 bridges+fr, /0 0 111‘(],“‘:_
Field No. e UDIY. | Inggings || asits
1941 1942 | 1943 IEERET A1 | A M [apMI| atal || u,
M. rubrum
M 0817 062 < free poll. = 40—45 35—40 13.83 2 0.5 =
M 0831 » — 20—25 50-—55  13.77 1 1 -
M 0844 » = 75—80 75 —80 13.47 - 1 - 25
M 0846 » 90 —95 85—90 13.73 2 — -— —
M 0847 » —  155—6055—60 15.10 2 — -
M 0850 » — 65—70/60—65] 1543 2 — . -
M 0855 » — 150—55/65—70] 17.20 1 = -
I, album X} rubrum
M 0595 076 > 087 758080 85 12:87 = = 10 — =
M 0599 » — 80—85 85—90 13.97 3 e
M 0600 » — 80—85 85—90 14.83 6 = -
M 01082 0216 > 0277 — 85—90 80 —85 13.07 1 = 1 =
M 01091 » = 150—50 14.43 2 1 — =
M 01369 0279 > (050 X 050) 75—80] 12.40 1 = — -
M 01372 » — 165—70 13.47 1 = =
M 01377 » 4550 15.70 2 < = — -
M 01379 » — 30—55 14.33 1 = = <
M 01382 » — 40—45| 13.27 3 = —
M 01750 036 > 0281 = —  50--55| 1444 8 1 = -
M 01758 » — 70—75 1452 2 — = =
F, album > rubrum
M 0573 (076 < 087) > (076 X 087) = = 190—95 15.37 0.5 0.5 — — =
M 0581 » — — 75—80 14.40 — 5 s
M 01226 » 60—65 14,44 = 10
M 01234 » — — 75—80 14.50 — = 7.9 — =
M 01849 (042X 087) X (076 X 087) — —  85—90 12.80 ) — = =
M 01854 » = == J=—=]8 13.23 2 1 - — S
M 01856 » = 60—65 14.00 5 2 > 0.9 =
I, 2 album
M 0357 (085 XX 087) X 087 85—90/ 1490 | 40 0 — 1|
M 0564 » — - 756—80 15.87 45 = =
M 0565 » - 75—80 1417 20 - 2
M 0568 » — 50—355 14.37 2 — —
M 01321 (076 < 087) > (099> 087) 1550 12.27 6 0.5 —
M 01323 » — 30—35 13.37 = 0.5
M 01780 » — —  |60—65 14.00 3 - - =
M 01781 " 7580 13.57 1 —
I, > rubrum
M 0619 09 > (085 > 087) 75—80|70—175 13.10 0.5 —
M 0620 » —~ 80—85|81—85 14.67 1 = = —
M 0630 03 > (085 > 087) — 55--60[55—60 13.00 4 10 -
M 0633 » 70 —75/85—90 13.63 = e 10 -
M 0639 » 55—60/70—75 12.27 | 0.5 —— - -
M 0640 » — 85—90/75—80 14.00 — 3 — =
M 0641 » — 65—70/70—75  13.70 2 - - — 853
M 0642 » = 50—55/45—50 15.83 - — — 53 ==
M 0643 » — 50—55/55—60 13.27 o — 5
M 01254 (076 > 087) X (04X 086) — — |70—75! 14.27 8 — - — —
12 br.L-2 friin 6 % at A I. 22 br. in 2900, = 3 dvads, cf. p, 167.
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All the data obtained of value lo this problem in the cytological
analyses and in the investigations of the pollen fertility are summarized
in Table 18, By a simple comparison of the fertility and the meiotic
disturbances it is clear that the pollen fertility is much lower than
might be expected from the frequency of meiotic irregularities.

As the frequency of amphibivalents is very low it is practically
impossible to acertain whether these disturbances affect the pollen
fertility of the plants. Mayvbe it is a mere coincidence that the two
plants that are heterozygous for segmental interchange. M 0122 and
M 0134, show so low a fertility as 45—50 %0 and 55—65 %o of the
good pollen grains respectively. These percentages almost tally, how-
ever, with the expected 50 %o sterility if a genelical non-disjunction of
the chromosomes forming the amphibivalent in the few cells observed
would result in pollen sterility. Theoretically. the amphibivalent might
be composed of four chromosomes denoted. e.g.. as AB, CD and AC. BD.
In most of the cells these chromosomes form the bivalents AB-BD and
AC-CD or BA-AC and BD-DC. Random disjunction of the two bivalents
gives in both cases 50 %o cells with AB+CD or AC+BD. and 50 %o
with AB+AC or AB+BD. It is very probable that all the gametes with
double segments or without these segments will be unable to function
and be even morphologically sterile. i.e.. sterility of the same kind as
that observed by previous workers studving plants that are heterozygous
for segmental interchanges (McCLINTOC, 1931: COOPER and BRINK,
1931; RHOADES, 1931. 1933; ERLANSON, 1931; HAKANSSON, 1931;
SANSOME, 1932; SAX and ANDERSON, 1933; MUNTZING, 1937, 1939;
MUNTZING and PRAKKEN. 1941 and others) should also occur in Me-

landrium. This assumption coincides with the fertility counts for the

individuals in question: it would seem., therefore, as il the segmental
interchange causes the morphological sterility of about 50 %0 of the
pollen grains in Melandrium also. Therefore, it is very probable that a
chromosomal sterility of the haplontic category is found in these plants.

No definite correlation is observed bhetween the degree of pollen
sterility and the frequency of meiotic irregularities as a whole (Tables
18 and 19). since the sterility is mostly far higher than might be ex-
pected from the frequency of chromosomal aberrations. The most
frequent disturbances met with in the material are bridges at anaphase
caused by heterozygosity for inversions. No correlation exists between
the frequency of inversion bridges and pollen sterility, and although
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Table 19. Pollen fertility of plants with and without meiotic irregularities.

Strain 0 5 101520253035404550556065707580859095100 n M4 m
M. album:
regular ... — =111 — 21 1 — g A 17 | 67.5 4 5.2
irregular... = - i di=—i ] 12 70.8 + 5.6
M. rubrum:

regular ... .\— —| 1 1 9022031 7 23 351 913y 81 41 67 68.8 -} 2.3
irregular... 1 - 1 12123 20 TE8 41 & 4 3 61-5/-3 44 63.1 - 3.5

Inlerspecific

hybr. offspr.:
regular ;.. ——i— 1 Li=6E-1E b2 3720 =61 14 =1 43 72.6 + 2.2
irregular... : 1 15 2100 381 25581 621 b= 37 68.5 4 2.5

most of the individuals with inversion bridges are found to have a
much inferior pollen fertility than might be expected. the contrary
case is not uncommon either (cf. in Table 18. e.g. M 01259 with 40 %
bridges at anaphase-1 and 80—85 %o fertile pollen: M 0557 with 40 %
bridges at anaphase and 8590 % fertility and M 0564 with 45 %
bridges and 75—80 /o fertile pollen).

The variation in chiasma frequency is relatively wide in the mate-
rial. As the values obtained for M. album seem to be considerably higher
than in M. rubrum. no calculations as to the possible correlation between
chiasma frequency and pollen sterility were made for the whole material,
but only for the population plants and intraspecific hybrids of M.
rubrum (the fertility values obtained in the same vear as the values of
chiasma frequency used in the calculations). The correlation coefficient
was found to be r=—0.00007, i.e. there is no correlation between pollen
sterility and chiasma frequency.

The results of the above analysis show clearly that the partial
pollen sterility in Melandrium is to be regarded mainly as a result of
diplontic extragenic disturbances. In some degree. however, it may be
of a chromosomal or genic nature. It is suggested that the chromo-
somal sterility in Melandrium helongs both to the diplontic and the
haplontic categories. The results obtained in triploids as well as in the
inversion heterozyvgotes seem to indicate a diplontic elimination of
chromosomally defect individuals. The results mentioned above for the
individuals that are heterozygous for segmental interchange seem. how-
ever. to indicate the occurrence of haplontic elimination of chromo-
somally aberrant gones. Therefore. it is not impossible that at least a
portion of the partial sterility of the pollen grains is due to haplontic
genic sterility. caused by undetectable chromosomal aberrations, or
by genes.
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5. Pollen sterility aiter inbreeding.

The material of M. rabrum included androhermaphroditic indi-
viduals from Konga. These individuals were found to have one ab-
normal  X-chromosome (LOVE, 1942 D). After selfing some seeds
were produced and in 1943 plants belonging to I,. I, and I, were
cultivated in the experimental fields at Svalov. The cytogenetical ana-
lysis of these plants is not vet completed, but in connection with the
results obtained from the fertility of normal dioecious individuals a
few of the results of the analyvsis of the pollen fertility of the material
after inbreeding will be given below.

The fertility of the plants originally collected varied hetween 70
and 90 %0 of filled grains. In I, the fertility of the five individuals
cultivated varied between 80 and 90 %o of good pollen, in I, it was
70--90 %o and in I, the pollen fertility varied between 55 and 90 %o of
good pollen grains. The mean fertility of the I, to I, was 86.2=4.3
of filled grains. Thus, the pollen fertility of the inbred lines is not
inferior to that of the pure M. rubrum material.

Owing to irregularities in the gvnoecia of the androhermaphroditic
plants their seed-harvest is very poor. The vitality of the inbred material
shows moreover a marked reduction in /. but at present it is not possible
to decide whether the viability of I, and I, is inferior to that of I,.

6. Conclusions.

The results of the sterility analyses show two fundamentally im-
portant facts. First and foremost they clearly show that the pollen
sterility of the species cross Melandrium album Xrubrum is actually
not inferior to that of the parent species. Secondly. they indicate a
higher frequency of diplontic extragenic sterility than of intragenic
sterility of the pollen grains. contrary to the assumptions made by
MUNTZING (1939) and LOVE (1940). The first statement is mainly
supported by observations of the morphological pollen fertility as well
as ol germination experiments with the pollen grains. Consequently.
the conclusion must be that no sterility barrier exists between the two
strains Melandrium album and M. rubrum. The second indication is
supported, inter alia, by the observations of variations in the pollen
fertility of the same plant during different periods. as well as by the
lack of correlation belween the degree of pollen sterility and the oc-
currence of meiotic irregularities in almost all the individuals.
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The degree of partial sterility of the pollen of both the strains of
Melandrium is relatively high in the present material. but in fact no
significant differences are observed between the population plants and
the intraspecific hybrids. The relatively wide variation met with in
the fertility of the pollen in different periods strongly indicates that a
large part of the pollen sterility is the result of some physiological.
extragenic disturbances. The possible occurrence of a zygotic elimina-
tion of defect nuclei. i.e. diplontic chromosomal sterility. cannot be
decided from the present material, but it might be assumed that the
complete lack of plants with 2n=24 = one or more chromosomes in the
present material is due to such an elimination. The results from the
two male M. rubrum plants that are heterozygous for segmental inter-
change indicate that a haplontic chromosomal sterility also occurs in
Melandrium, and according to WINGE (1928, 1937) and CORRENS
(1928 b) genic haplontic sterility is found in individuals with the gene
for »narrow leaves». which is sex-linked and lethal to pollen.

To summarize the results obtained. it is to be concluded that in
the dioecious jorms of Melandrium it is diplontic physiological sterility
that mainly causes the decreased [ertility of the pollen grains. In addi-
tion, diplontic chromosomal as well as haplontic genic and chromosomal
sterility seem to occur in the species. No sterility barrier (s observed
between M. album and M. rubrum.

VII. Sex determination.

1. Introduction.

The sex mechanism of Melandrizm has been studied by the present
writer in the course of somewhal extensive experiments in order to
control the genetics of intersexuality in the different forms. A more
detailed report of these experiments will be deferred until later. as
practically speaking they do not belong to the problems discussed in
the present paper. As. however, an assumption is sometimes made in
literature (WINGE, 1931; WESTERGAARD, 1940) that there might be a
difference in the relative strength or proportionality of the sex genes
of M. album and M. rubrum, a short comparison of the sex mechanism
of both the strains will be given here. The assumption made by WINGE
(.e.) was based on the discovery of hermaphroditism in some F,
offspring of the cross M. album < rubrum. Such intersexes have, how-
ever. not been observed in experiments by other authors. although
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intersexuality after »inbreeding» (SHULL, 1910 b, 1911, 1914 a) and after
intraspecific crosses (LOVE, unpubl.) is known in the genus. The present
writer is not. therefore, inclined to accept the hypothesis set forth by
WINGE (L.c.) as being very well founded. On the other hand. genetical
differences in the strength of the sex genes seem to exist between
different races of both the strains. according to incomplete experiments
performed by the present writer (LOVE. unpubl.).

2. Cytogenetics of sex.

A. Genetical basis of sex determination. —- When CORRENS (1907 a. b)
performed his classical experiments on sex determination with Bryonia,
he also studied Melandrium to some extent. Previously KOELREUTER
(1776) and GARTNER (1849) had made the cross M. album 9 X M. visco-
sum <, where all the offspring were hermaphroditic or almost herma-
phrodite, like the father. CORRENS (l.c.) repeated this experiment on a
fairly large scale. and found that the cross succeeded only when M.
viscosum was used as the male parent. All the offspring of four female
plants (three pure M. album and one M. album Xrubrum) pollinated
by M. viscosum proved to be females. but they had fairly well-developed
staminal rudiments. Though CORRENS was not able to examine the
reciprocal hybrids, he concluded that the females of Melandrium must
be homogametic in respect of sex-determining genes, and that the
males would be heterogametic. As there were no differences in the
offspring when M. album and M. album Xrubrum respectively were
used as mothers, he assumed that there was no difference in the sex
mechanism of M. album and M. rubrum.

The hypothesis put forward by CORRENS (l.c.) as to the hetero-
gamety of the Melandrium males was subsequently confirmed in three
different ways.

SHULL (1910 b, 1911, 1914 a), HERTWIG and HERTWIG (1922) and
WINGE (1931), when studving the offspring of hermaphroditic in-
dividuals, found that nearly all of these individuals were genetically
heterogametic and that pure males in crosses with hermaphrodites be-
have as if they were heterogametic.

In connection with their studies on sex-linked genes. BAUR (1910,
1911, 1912), like SHULL (1914 a. b) and WINGE (1927, 1931), also found
the Melandrium males to be heterogametic in respect of the sex factors.

CorgreNs himself (1917, 1918, 1921 a, b, 1922, 1926, 1927, 1928 b)
came to the same result through his experiments on the differences in

13 Botaniska Notiser 1944.



190 DORIS LOVE

frequency of males and females in Melandrium. Such differences in
the sex ratio had previously been reported by GIROU DE BUZAREINGUES
(1831 a, b, 1833), HOFFMANN (1871, 1885), HEYER (1884), MENDEL (cf.
CORRENS, 1905), STRASBURGER (1900. 1910) and SHULL (1910 b) as well
as by later authors (WINGE. 1923, WARMKE and BLAKESLEE, 1940;
LOVE, 1940) for both M. album. M. rubrum and their hvybrids. Ac-
cording to CORRENS (lc.) these differences are due to competition
between the male and female determining pollen grains of the hetero-
gametic father plant (cf. also TISCHLER, 1925).

To sum up the results of the genetical investigations into the sex
mechanism of Melandrium. it is clear that the males are the heteroga-
metic sex in both M. album and M. rubrum as well as in their hybrids,
and that neither the strains nor their hybrids show any differences in
the sex ratio.

B. Sex chromosomes and localization of sex genes. — Sex chromo-
somes were observed in male plants of M. album simultaneously by
BLACKBURN (1923) and WINGE (1923). and in next vear BLACKBURN
(1924) could report the occurrence of exactly the same mechanism in
M. rubrum and M. abum X<rubrum. These observations have since
been confirmed by MEURMAN (1925 a.b). HEITz (1925 a.b). BELAR
(1925). LINDSAY (1929, 1930) and BRESLAWETZ (1929), as well as by
WESTERGAARD (1938, 1940). WARMKE and BLAKESLEE (1939 a, b, 1940).
ONO (1939, 1940) and the present writer (LOVE, 1940, 1942 a. b).

From the very beginning there has been a dispute as to whether the
X or the Y chromosome is the larger in Melandrium. BLACKBURN (1923,
1924) reported the Y to be larger than X, while WINGE (1923). MEURMAN
(1925 a.b), BELar (1925). HEITZ (1925 a.b), BRESLAWETZ (1929) as
well as BLACKBURN in a later paper (1928) found the contrary. Thanks
to the more exact methods used by later workers studying diploid as
well as autopolyploid strains. it has been possible to confirm that the
original opinion given by BLACKBURN (1923, 1924) is really the correct
one. The Y is the longer sex chromosome in M. album (WARMKE and
BLAKESLEE. 1939 a. b, 1940: WESTERGAARD, 1940, ONO, 1939, 1940) as
well as in M. rubrum (LOVE. 1940, 1942 a. h: WARKME and BLAKESLEE,
1940).

Although the same relation in size between the two sex chromoso-
mes appeared to exist in M. album and M. rubrum, the possibility was.
theoretically. not excluded that some differences in the length of the
different arms might occur between the strains, The present writer has
not, however, been able to observe such differences hetween the sex
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chromosomes of the root-tip cells of M. album, M. rubrum and their
hybrids. All the material has been found to have the same length of
X and Y and the same location of the centromere when fixed in LEWIT-
SKY's 8: 2. The results obtained by WARMKE and BLAKESLEE (1940) in
material of M. album and M. rubrum fixed in NAVASHIN's fluid coincides
with the results obtained by the present writer.

Studies of experimentally produced tetraploids of M. album and their
progeny showed (WESTERGAARD, 1940) that the sex is not determi-
ned by the phenomenon of balance between the number of X chromoso-
mes and the number of haploid sets of autosomes as in Drosophila (cf.
BRIDGES. 1939) and Rumex sect. Luacetosae (ONO, 1935: YAMAMOTO,
1938: TAKENAKA, 1938: cf. A. LOVE, 1944), as the tetraploids with XXXV
are found to be males. According to WESTERGAARD (l.c.) the sex of the
male plants of M. album is determined by a balance between very strong
male-determining elements in Y and female-determining genes in X' and
the autosomes. Practically the same conclusion was drawn indepen-
dently by ONO (1940) studying M. album and by WARMKE and BLAKES-
LEE (1940) studyving M. «lbum and M. rubrum. The autotetraploid
material of M. rubrum obtained from colchicine treatment by the
present writer likewise coincides with the hypothesis of WESTERGAARD
(Le.). In one progeny, however, androhermaphroditism, i.e. males
which may occasionally produce intersexual blossoms. was observed
in both the male individuals cultivated. but in another tetraploid pro-
geny no intersexuality was observed. Androhermaphrodites were also
observed in the tetraploid material of M. album studied by WARMKE
and BLAKESLEE (1940; cf. also BLAKESLEE, 1941) and WESTERGAARD
(L.c.). and it is suggested that this is due to some variation in the strength
of the sex genes occurring between races of both the strains. This
problem will be examined more closely in connection with the studies
of the intersexuality of diploid races of both the strains.

The pairing property of the sex chromosomes has been investigated
in all the material of the interspecific hybrids studied in the present
paper. No disturbances in the pairing at diakinesis and metaphase |1
were observed, which al least indicates an almost complete homology of
the so-called homologous segments in X' and Y in both the strains.
However. it is only by comparing the behaviour of XY and XX in the
prophase stages of M. album, M. rubrum and their hybrids, that any
possible smaller differences may be revealed in the sex chromosomes of
both the strains. and the present writer has not been able to make any
such comparisons as vet.



192 DORIS LOVE

3. Summing up.

To summarize-the results of the studies on the cvtogenetical basis
of sex determination in Melandrium, it might be concluded that in all
material hitherto studied of M. album, M. rubrum and their hybrid
offspring no indications of differences in the sex mechanism have as
vet been found between the strains. Both strains are found to have the
same cytological sex mechanism based on an XY mechanism with strong
male elements in the Y chromosome, and no differences in the pairing
property of the sex chromosomes in intra- and interspecific hybrids
have so far been observed. Some racial differences in the strength of
male or female elements may, however, exist between races of both the
strains.

VIII. Vitality of the hybrids.

The two strains M. album and M. rubrum are ecologically some-
what different, at least in Scandinavia and Germany. M. album is
most probably introduced into these regions. It grows in open fields. at
roadsides etc.. while M. rubrum, which is indigenous to these countries.
is found in sheltered woods in lowland districts, but it is also found in
open fields in mountainous regions. where the covering of snow pro-
tects the young shoots in winter. Both types are perennials. The diffe-
rences in the ecology of the two strains may be elucidated by a study
of their overwintering system. In M. album the overwintering leatbuds
are closed and prolected by carth, whereas the overwintering syvstem of
M. rubrum forms a leaf-rosette above the surface of the earth (cf.
AKERLUND, 1933).

When cultivated in open fields M. rubrum is found to be not so well
able to overwinter and endure drought as M. album, very probably as
a result of the differences in the overwintering and root systems.

The present material. cultivated chiefly in the years 1940-—1943. has
overwintered in the experimental field at Svalov only under the covering
of snow, so that practically no differences have been observed in
the percentage of overwintering of M. album, M. rubrum and their
hybrid offspring, as nearly all the material was found lo overwinter
throughout those years. In the dry summer of 1942, however. the
drought caused some selection in the material. In M. album only 3.7 %o
(4 out of 107) of the individuals were killed by the drought. in M.
rubrum, however, 16.4 %0 (133 out of 812) of the individuals died; in
F, the corresponding number was 8.4 %0 (26 out of 311), and in F, the
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individuals killed by drought were 8.6 %0 (8 out of 92). In I, Xalbum
3.4 % (3 out of 88) and in F,Xrubrum 5.9 ° (4 out of 68) of the
individuals were spoiled by drought. As, however, the number of indivi-
duals was too low at the time of observation, these differences are not
statistically very significant. but the observations for the hybrids in F,
and F, lie practically intermediate between those of the parents.

Although, owing to somewhat favourable conditions during the win-
ters, the present material showed no ditferences in winter-hardiness, such
differences were rather marked in the material studied by AKERLUND
(1933). The material he investigated was cultivated in the experimental
fields at Svalov, and after a cold winter without any layver of snow, a
considerable selection was observed in the parent species as well as in
their hybrids. As the material after the selection was compared with the
material planted in the fields two yvears earlier, perhaps not all the selec-
tion is due to the cold. though the cold is assumed to have caused the
largest part of the selection. AKERLUND (l.c.) concluded on the basis of his
resulls that a vitality barrier existed between the two species M. album
and M. rubrum, causing a successive disappearance of the hybrid off-
spring due to natural selection. As this conclusion disagrees with the
fact that. e.g. in mountain regions in the Alps and other regions in
Central Europe (cf. BAUR in ASCHERSON and GRAEBNER. 1929). as well
as e.g. in the province of Jaimtland (own observations) very large colonies
of hybrid swarms are found to dominate the pure strains in some
places. the present writer has made some detailed analyses of the
results obtained by AKERLUND (l.c.). The results given by AKERLUND
(Le.) in »Tabelle 1» that are of value for the present analysis are com-
piled in Table 20.

AKERLUND (L.c.) used material of M. album from Swedish localities.
but in the hybridizations with M. rubrum material of the latter strain
from Scania as well as from Schwarzwald was used. In his paper pu-
blished in 1933 he gives no information as to the origin of the M. rubrum
plants included in the »Tabelle 1>, but in a personal communication he

Table 20. Overwintering of Melandrium hybrids (cf. AKERLUND, 1933).

Number ~ Number of Over- Variation between the

Strain of plants wintering parcels in %0 of over-
pul'ce]s 1930 1932 00 wintering
M. -albini-Scania ... 18 908 562 61.9 43.7—75.0
M. rubrum Schwarswald. 6 106 8 7.5 0 25.0

F, (Scania XX Schw.)..... 53 4828 274 5.7 0 =949
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gave the present writer the information that all the M. rubrum plants
listed there originated from Schwarzwald. The M. rubrum material from
Schwarzwald is ecotypically different from that from Sweden (cf.
TURESSON, 1925) so that it is not convenient to make a comparison
between the overwintering of this population material and I, and F,.
including crosses between M. album and M. rubrum from Swedish loca-
lities. Accordingly, only the directly comparable material is compiled
in Table 20.

As Table 20 shows. the overwintering percentage of M. album is
significantly higher than that of M. rubrum. The overwintering of the
I, hybrids is. however, practically the same as that of M. rubrum
(72=0.591, 0.50>P>0.30). This fact is also pointed out by AKERLUND
(Le.). who assumes that it is due to the fact that »durch Umkombination
der Faktoren der Eltern erhalten wir in F, eine Unzahl neue Typen, umso
mehr als es sich hier um eine Artkreuzung handelt.» The present writer,
however. is not inclined to accept this interpretation on account of the
following facts: Firstly, the I, offspring studied by AKERLUND (l.c.) is
found to be killed by cold te almost the same extent as the parent line of
M. rubrum. The selection is based on differences in the overwintering
system of M. album and M. rubrum, and according to the results obtai-
ned by AKERLUND (Lc.) and the present writer, the overwintering system
of the I, is practically intermediate between that of the parents, while
in I, almost all the individuals are found to be intermediate, though
more like M. rubrum than M. album, since they mostly overwinter as a
more or less developed rosette. This indicates a polymeric inheritance
of the overwintering system with a dominance of at least the majority
of the factors of M. rubrum. During a winter like that which selected
the material in question. practically all individuals overwintering above
the surtace of the soil will be killed. Thus. the high degree of selection in
I, may be caused merely by the dominant genes for overwintering in
a rosette. In material of M. rubrum from more southerly countries pre-
liminarily studied by the writer no rosette is found in some strains.
while a small rosette is observed in some material of M. album from
southeast and southern IEurope. Therefore. the genes for overwintering
in a rosette are considered to be regarded simply as race genes but not
as being specifically different. Secondly, no physiological disturbances
are observed in I, offspring of M. album X rubrum, nor are other signs
noted of a lower viability of the F, due to an unsuitable recombination
of characters other than those mentioned above. Thirdly, in the material
studied by AKERLUND (l.c.) no statistically certain differences are
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observed before and after the selection in characters without ecological
value. It is. moreover, somewhat difficult to imagine the ecological value
of characteristics such as, e.g., the colour and size of the flowers and
other morphological differences used as taxonomical characteristics of
M. album and M. rubrum.

The present writer regards the results of the selection observed by
AKERLUND (Lc.) as being due merely to the differences in the over-
wintering system of the two parent strains. Such differences may also be
found between different ecotypes of the same species (TURESSON, 1922,
1925: CLAUSEN, KECK and HIESEY, 1940). and although they are cer-
tainly of a great ecological value, their taxonomical value is but slight.

It is worth while mentioning here that the whole question of the
occurrence of a barrier ol vitality between different species is a
somewhat obscure problem. When an [, is meiotically or genetically
irregular owing to wide differences between the parents. the I, offspring
is found to be unbalanced and less vital than the parents. In such cases
the so-called vitality barrier is only a kind of diplontic sterility caused
directly by visible or invisible irregularities in the meiotic divisions of
the ) plants. This occurs in all crosses between material showing large
meiotie irregularities, but the question of its occurrence in other groups
of hybrids is very obscure. Genetically. it is quite incorrect to speak of
the occurrence of vitality barriers between distinet types which do not
show distinct sterility barriers. and it is almost impossible to find any
reason why such a vitality barrier, caused by a recombination of the
factors determining the physiological reaction of the forms. should be
effective in separating two completely interfertile types. while differing
only morphologically in a number of characteristics of no ecological or
physiological value. In the view of the present writer it would be
expedient only to include the so-called barrier of vitality between real
species in the group of sterility phenomena. In that case it is in reality
nothing but a kind of diplontic genic or chromosomal sterility.

IX. Discussion.

The present investigation has been carried out mainly in order to
ascertain the biological value of the two strains Melandrium album and
M. rubrum. The examinations were made on the basis of cvtogenetical
experiments and practically all methods of any value were emploved
for detecting the occurrence of an isolation barrier. All the results are
found to indicate the same trend, but before the taxonomical and bio-
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logical assessment thereof is made, a short review will be given of the
present taxonomical and biological species delimitation.

a. Species delimitation. — Practically all important biologists at the
present time agree with the view that only those forms that are biolo-
gically isolated by sterility barriers should be denoted as species (Du
RiETZ, 1930: STOJANOFF, 1936: DOBZHANSKY, 1937: WINGE, 1938 a:
DARLINGTON, 1940: CLAUSEN., KECK and HIESEY. 1940: SIRKS. 1940:
TUrRILL, 1940. and others). The sterility barriers between different
species are of a genetical nature. as has been found in a number of
experiments performed by a large number of scientists. IEach species is
composed of a high or a low number of races. which may be regional
or local and morphologically or only physiologically different. They
may differ in one or more morphological or physiological characters.
which are determined by one or more genes. As has been shown. e.g.,
by BAUR (1924, 1932) in Antirrhinum, TAMMES (1925) in Linum, EAST
(1935) in Nicotiana, as well as by a number of other workers (cf.
CLAUSEN, KECK and HIESEY, 1940: OEHLKERS, 1942), there is no fun-
damental difference belween different species and races of the same
species with respect to their gene differences. Two biologically isolated
species may differ in only a few morphological characteristics, and races
within the species may differ in a large number of characteristics, or
vice versd.

The sterility barriers between diftferent species may be of different
kinds. Purely genetical barriers are probably not met with between
species. although simple gene changes and a gradual differentiation
among the genes causing a gradual morphological differentiation are of
considerable significance for genetical and morphological separation.
Rearrangements within the chromosomes through inversions, segmental
interchanges, delations. duplications ete.. in such morphologically some-
what different forms frequently result in a gradual differentiation
between the forms., and although chromosomal rearrangements in et
per se cause no differences in the gene content of the form, they can
make the forms entirely intersterile when sufficiently numerous changes
have occurred. In these cases genetical and chromosomal changes may
be formed quite independently of one an other. Such a type of species
differentiation has been most closely studied in the genus Drosophila
(cf. DOBZHANSKY, 1937), and it is certainly the most frequent type in
plant and animal genera with the same chromosome number but a
clear barrier of sterility. The question of whether so-called sterility genes
may be of importance in forming barriers of sterility between different
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species has not vet been thoroughly examined. but the observations
made by HOLLINGSHEAD (1930) in Crepis, where a complete sterility
barrier seems to be caused by a lethal factor effective only in inter-
specific hybrids, possibly indicates that in some cases alone gene diffe-
rences may make an isolated species. In the view of the present writer,
however, it is not impossible that the so-called sterility genes are due
to any chromosomal alterations.

Polyploidy is another factor causing sterility barriers. Where diffe-
rences in chromosome number occur between Iwo types the morpholo-
gical differentiation is mostly secondary. In some groups of plants, dys-
ploidy may also have had some bearing on the species isolation. although
this point has not vet been thoroughly studied.

Within the biologically isolated groups there is a high or a low
number of genetically different races. Each race is a group of biotypes
characterized by their fitness for a particular environment within the
range of the species as a whole. They may be denoted as ecotypes
(TURESSON. 1922). but taxonomically they will be designated as different
subspecies if they are morphologically distinguishable and distributed
in different environments. Within the morphologically distinguishable
ecotypes or subspecies, ecolypes of a lower range. physiologically and
ecologically but not morphologically distinet, are fairly frequent, and
morphologically distinct types of no ecological value are also quite fre-
quently observed. The latter tyvpes are classified by taxonomists as varie-
ties or forms, according as they differ in many or in few inherited
factors. The »varieties» of the early taxonomists (e.g. LINNEUS, 1753)
are often found to be identical with the subspecies of the present time.

b. Are Melandrium album and M. rubrum isolated by sterility
barriers? — The results of the present investigation may be assessed
on the basis of the above-mentioned considerations. The first and most
important question, then, is, whether or not there exists a barrier of
sterility between the two species of Melandrium.

Parallel investigations of the cytological behaviour and the sterility
of pollen give a very good indication of the nature of biological isola-
tion mechanisms between two forms, or of the absence of such
mechanisms. Real species hybrids. i.e. hybrids between two species
biologically isolated by a barrier of sterility, may occasionally show
practically regular pairing at metaphase I, although the chiasma fre-
quency may be relatively much lower in the I/, hybrids than in the
parents. If these forms are biologically different and are really isolated
by sterility barriers. the pollen of these I, hybrids is sterile or non-



198 DORIS LOVE

functional. owing to unfavourable genic combinations as a result of
the random distribution of the parental chromosomes amongst the
pollen. In a few cases the pollen of such [, plants may function. but
the offspring then shows a low degree of viability owing to unbalanced
gene combinations: i.e. in these cases diplontic sterility of the Iy is
detectable only in the very decreased viability of the I, offspring. It
is not unlikely that the more or less regular pairing in these individuals
is the result of the existence of some small homologous parts in the
chromosomes. and it is not impossible that the pairing may in some
cases be the result of pairing of not homologous parts of different
chromosomes owing e.g. to a high tendency to a two-by-two pairing of
the chromosomes (MUNTZING and PRAKKEN, 1940). Species hybrids
with a high frequency of sterile pollen grains have been described. e.g.
in Primula floribunda Xverticillata (NEWTON and PELLEW, 1929). Aqui-
legia chrysantha X flabellata (SKALINSKA, 1932), Pisum humile X sativum
(Lurrov, 1930), Nicotiana paniculata X solanifolia (GOODSPEED. 1934).
Nicotiana longiflora X alata (AVERY, 1938). Tragopogon pratensis X por-
rifolius  (WINGE, 1938 b). Mirabilis Jalapa Xlongiflora (PRAKKEN,
1944), etc.

Most frequently, however, real species hybrids show marked
irregularity in the meiotic divisions. The chromosomes are generally
univalents. although a wide variation in the number of bivalents is
observed in hybrids with only a partial pairing at meiosis. Species
hybrids with very irregular meiosis are described. e.g. in Nicotiana
(GOODSPEED, 1934), Crepis (BABCOCK and NAVASHIN, 1930). Ribes
(MEURMAN, 1928). Rosa (ERLANSON. 1929), Brassica (KARPECHENKO,
1927; MORINAGA, 1931; FRANDSEN, 1943), Viola (CLAUSEN, 1931),
Aegilops (PERCIVAL, 1930), Gossypium (WEBBER, 1934) and in several
other genera (cf. DARLINGTON 1937, DOBZHANSKY 1937). In all these
species hybrids with faulty chromosome pairing there is generally a
high degree of sterility caused by an irregular distribution of the
univalent chromosomes. In species hybrids with partial pairing of the
chromosomes there is a low frequency of viable gametes and an I,
offspring may be produced. The F, individuals show, however. a very
variable degree of viability due to an irregular distribution of the
chromosomes of the parents and thus also due to unbalanced gene-
tical constitution.

Species hybrids are mostly so sterile that, it they do flower. no
gametes at all are produced. Thus. the barriers of sterility between
the two parent species is complete. Such cases are reported from a
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number of plants. as may be seen in all the textbooks on genetics
and cyvtology.

In the present material the meiosis of the 7, hybrids is. practically
speaking. as regular as in the pure species in respect of the pairing
properties and chiasma frequency. Moreover, the meiotic irregularities
are not more frequent in the I, plants than in the pure species. The
pollen sterility of the hybrids is no lower than that of the parents and
the viability of the I, is not reduced. Thus. no sterility barrier is found
between the strains Melandrium album and M. rubrum. They are two
completely interfertile groups of practically the same character as. e.g..
the four subspecies of Rumex Acetosa in Scandinavia (A. LOVE, 1944)
and the two subspecies of Bromus hordeaceus (NILSSON, 1937, cf. Hy-
LANDER, 1941). The case of Melandrium is also almosl identical to that
found. e.g.. in crosses in Vitis (NEGRUL, 1930). Lariv (H. J. SAX, 1932),
Fragaria (YARNELL, 1930). Centaurea (MARSDEN-JONES and TURRILL,
1937, TuURRILL, 1934, 1940), Silene maritima and S. Cucubalus (cf.
TurriLL, 1940). Symphytum (FE£GR1, 1931), Solanum Lycopersicum
(AFIFY, 1936) and others.

In view of the negative results of the analysis of the possible oc-
currence of sterility barriers between M. album and M. rubrum, the
present writer considers them to be merely ecotypes of the same species.
As they are morphologically different they must be taxonomically
classified as two subspecies.

c. The significance of the genetical and plasmatic differences. —
The results of the genetical ete. analvsis of the two strains clearly
show thal they differ in a number of genetical factors giving 3 :1
or more complicated segregations. As genetical differences alone are
not able to make a distinct species out of two not biologically isolated
forms, these differences are only ol value for the taxonomical determina-
tion of the two subspecies. According to WINGE (1938 a. b), polymerical
inheritance is characteristic of species differences. but according to
CLAUSEN, KECK and HIESEY (1940), OEHLKERS (1942) and others.
such differences are as frequent between races of the same species as
between species biologically isolated by sterility barriers. In Melandrium
polymerical inheritance is met with in a number of characteristics of
ecological and taxonomical value. but as the biological isolation
mechanism is absent. the polymerical inheritance is found to be only
intraspecific in this case.

According to some writers, the species differences might sometimes
be due to plasmatic differences (ct.. e.g.. v. WETTSTEIN, 1924, 1928 a. b;

T
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CORRENS 1928 b, CORRENS and V. WETTSTEIN, 1937: MELCHERS, 1935)
but other writers (e.g. OEHLKERS. 1942) are not inclined to regard such
differences as being of specific value. since they are observed both as
species and as racial differences. It is evident. however. that plasmatic
differences may give a blended tvpe of segregation, but if no sterility
barriers exist between the forms. this is only of secondary value. The
plasmatic differences noted in the present material represent merely
a racial characteristic, as they have been observed in only a few cases.

X. Taxonomical consequences.

As mentioned in the discussion. the two strains Melandrium album
and M. rubrum are not found to be biologically different species. They
are to be regarded as different forms of the same species, just as
LLINNAEUS (1753) originally regarded them. They are biologically dif-
ferent ecotypes. but as they differ somewhat morphologically they
have to be regarded as taxonomically different subspecies (cf. DU RIETZ,
1930. CLAUSEN. KECK and HIESEY. 1940).

It is worth mentioning here that within the two subspecies in
question there exist a number of ecotypes of a physiological character
(TURESSON, 1925), as well as some morphologically distinet but eco-
logically not distinet varieties and forms may be found in both the
subspecies.

The biologically and taxonomically mosl correct names of the
forms mentioned in the present paper are:

Melandrium dioecum (1..) D. LOVE, comb. nova.
Svn.: Lychnis dioica LINNAEUS (1753), Saponaria dioica MOENCH (1794).

ssp. album (MiLL.) D. LOVE. comb. nova.

Svn.: Lychnis alba MILLER (1768), Lychnis arvensis SCHKUHR (1791).
Lychnis vespertina SIBTHORP (1794). Lychnis pratensis RArN (1800), Silene
dioica CLAIRVILLE (1811), Melandrium pratense ROEHLING (1812), Agrostemma
dioicum Dox (1831), Saponaria vespertina FENzZL in ENDLICHER (1841), Me-
landrium vespertinum FRIES (1842). Lychnis dioeca REICHENBACH (1844),
Melandrium  dioicum CoOSSON & GERMAIN (18451, Silene pratensis GRENIER
& GODRON (1848), Melandrium album GARCKE (1858), Lychnis dioica % cam-
pestris WAHLENBERG (1824). Lychnis dioica % albiflora DE NOTARIS (1844).

ssp. rubrum (WEIiG.) D. LOVE, comb. nova.

Syn.: Lychnis dioica 5 rubra WEIGEL (1769). Lychnis dioica MILLER
(1768). Lychnis sylvestris SCHKUHR (1791). Lychnis diurna SIBTHORP (1794).
Lychnis rosea SALISBURY (1796}, Silene silvestris CLAIRVILLE (1811), Melan-

drium silvestre ROEHLING (1812), Agrostemma silvestris DoN (1831)., Sapo-
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naria diurna FENZL in ENDLICHER (1841), Melandrium diurnum FRIES (1842).
Silene diurna GObRON (1847), Lychnis rubra Patze, MEYER & ELKAN (1850),
Melandrium rubrum GARCKE (1858), Melandrium purpureum RUPRECHT
(1860), Melandrium dioecum SIMONKAI (1886). ScHINZ & THELLUNG (1907).
Lychnis dioica x sylvestris WAHLENBERG (1824), Lychnis dioica 2 rubriflora
DE NOTARIS (1844).

forma glaberrimum (SEKERA) D. LOVE, comb. nova.

Syn.: Lychnis diurna var. glaberrima SEKERA (1848). Lychnis Preslii
SEKERA (1848), Melandrium diurnum 3% alpestre FRIES (1858-—1864), Melan-

drium Preslii NYMAN (1865), Melandrium silvestre var. Preslii DoMIN (1904,
Melandrium dioecum var. glaberrimum ScHINZ & KELLER (1914).

forma lacteum (HARTM.) D. LOVE. comb. nova.

Syn.: Melandrium sylvestre var. lactea HARTMAN (1843), Melandrium
diurnum 3 expallens LANGE (1864), Melandrium rubrum f. expallens KRAUSE

in PRAHL (1890), Melandrium dioecum f. expallens SCHINZ & KELLER (1914).
Melandrium rubrum f. lacteum ASCHERSON & GRAEBNER (1929).
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Summary.

1) The purpose of the present investigation has mainly been to control
the cytogenetic differences between Melandrium album and M. rubrum. No
barrier of sterility is observed between the two strains. and as no other dif-
ferences can be found of importance as marking delimitations between different
species, it is concluded that the strains should be regarded merely as two
subspecies of one and the same species. Thus, they are described as ssp.
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album (MiLi.) D. LOVE and ssp. rubrum (WEIG.) D. LOVE of the species
Melandrium dioecum (1.} D. LOVE.

2} The chromosome number of both the subspecies is the diploid 2n=24.
The males have 22 autosomes and XY sex chromosomes. the females 22 auto-
somes and XX sex chromosomes.

3) After a survey of the genetical results obtained by previous workers.
the author’s own results of a genetical analysis are given. The inheritance
of capsule teeth. capsule colour. seed colour. petal colour. size of flowers.
petalophore. pollen size and certain other characteristics have been studied.

4) The capsule teeth of ssp. album are erect. those of ssp. rubrum are
recurved. The difference is due to different hardness of the capsule wall.
In F1 the capsule teeth are intermediate. in F2 they give a 1 :2:1 segregation.
and in both the back-crosses a 1 : 1 segregation is observed.

5) The capsule colour of ssp. album is grevish-vellow. that of ssp. rubrum
greyish-brown. In Fi the colour is grevish-vellow. and in F2 a 3 : 1 segregation
in greyish-yellow and greyish-brown is met with. In a back-cross to ssp. album
only greyish-yvellow capsules are found: in a back-cross to ssp. rubrum the
segregation is possibly 1 :1. The capsule colour is assumed to be due to the
same factor for anthocyanin as produces anthocvanin in the flowers. When.
however. the heterozvgotes (Aa) have pink flowers. the capsules are found to
have the same colour as aa individuals. All individuals with purple flowers
(A4) have grevish-brown capsules.

6) The seed-colour inheritance could not be analysed with any certainty.

7) The petal colour of ssp. album is white or ivory, that of ssp. rubrum
is purple. and the F1 hybrids are found to be intermediate. though somewhat
variable. In F2 a wide variation in colour is met with, but a 3 : 1 segregation
in coloured : white is usually found in F2. and in the back-cross to ssp. album
a 1:1 segregation is observed. On the hasis of chemical analyses the in-
heritance of flower colour in Melandrium is found to be due to one factor for
anthocyanin (4), which is absent (aa) in ssp. album. This colour is modified
or co-pigmented by a factor for ivory flavone (/1) in ssp. album, found in
small quantities (ii) in ssp. rubrum, as well as by a factor for acidity. which
is found as a double-dominant (PP) in ssp. rubrum, as a double-recessive (pp)
in ssp. album. The wide variation in flower colour in F2 can be elucidated
by the aid of these three factors. It is quite likely. however. that sex-linked
factors for acidity are also present.

81 The flowers of ssp. album are considerably larger than those of ssp.
rubrum. Its genetical interpretation cannot be given with any certainty on
the basis of the present material. It is evident. however. that sex-linked modi-
fiers of the size of the flowers are found in hoth the subspecies.

9) The petalophore of ssp. album is high. that of ssp. rubrum is low.
The high petalophore is found to dominate over the low. giving a 3 : 1 segre-
gation in F2 and a 1 :1 segregation in the back-cross to ssp. rubrum.

10) The pollen is significantly larger in ssp. album than in ssp. rubrum.
In Fi intermediate values are observed. but if ssp. album is used as a mother
the pollen is significantly larger than if the mother belonged to ssp. rubrum.
The pollen curve of each individual is distinetly unimodal.
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11) Natural hybrids studied are hardly ever found to belong to an Fu
progeny. They may be heterozygous for a high or a low number of genes.

12) Plasmatic differences are observed in the material. Minor differences
that have not vet been completely analysed exist in the offspring of some
gvnohermaphrodites. but very marked differences, in the colour of the flowers
for instance. are found in one progeny of a cross between a female plant of
ssp. album and a male of ssp. rubrum. To judge from the results obtained
in F2 and back-crosses. this difference may be due to a plasmatic inheritance
of a strongly obstructive character.

13) No karyotypical differences between ssp. album and ssp. rubrum
are observable by the methods used by the writer.

14) The meiotic behaviour of 220 male individuals of the pure strains
and their hybrids has been examined. Meiotic irregularities were observed
in 42.3 % of the individuals (cf. Table 11).

15) The most frequent irregularities were bridges with fragments at
anaphase, due to heterozygosity for inversions. As the frequency of bridges
was rather low. it is suggested that the inverted segments are small or located
within parts of the chromosomes with a low frequency of chiasmata. In some
individuals the forming of a »loop> chromatid at metaphase I seems to be far
more frequent than the other tvpe of dicentric chromatids.

16) Heterozygosity for segmental interchange is observed in two popula-
tion plants of ssp. rubrum. As, however, the frequency of amphibivalents is
very low, the interchanged segments are assumed to be rather small. In one
of the plants the interchanged segment includes the sex chromosomes.

17) Bridges without fragments, possibly due to chromatid reunion, are
observed in inbred hermaphroditic material of ssp. rubrum.

18) Irregularities are observed such as non-conjunction of autosomes,
desynapsis or precocious separation of sex chromosomes, non-disjunction of
autosomes and sex chromosomes, univalents at metaphase I and »cytomixis».
In one hybrid plant the cell wall is formed immediately after the first division
of the otherwise normal pollen mother cells.

19) The chiasma frequency of the pure strains and their hyvbrids was
analvsed. The results are given in Table 12 (p. 168).

20) The morphological pollien fertility of ssp. album, ssp. rubrum as
well as of their hybrids is rather low, but the fertility of the hybrid albumX
rubrum is not inferior to that of the pure strains. Practically all morpho-
logically good pollen grains are found to germinate. but a fairly wide variation
in pollen fertility due to climatic influences is observed.

21) No correlation is observed between the pollen sterility and the
occurrence of meiotic irregularities. except perhaps in the case of segmental
interchange.

22) No correlation is found between pollen sterility and chiasma
frequency.

23) Although a marked decrease in vitality is observed after inbreeding
of hermaphrodites. no decrease in pollen sterility is met with.

24) From the results of the analysis of pollen sterility and its causes it is
concluded that most of the pollen sterility of Melandrium is caused by extra-
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genic agents, i.e. it is assumed to be mainly of a diplontic physiological nature.
However, chromosomal and genic haplontic as well as chromosomal diplontic
sterility also seem to occur in Melandrium.

25) The sex determination of Melandrium is based on an XX : XY
mechanism with strong male-determinants in the Y, female-determinants in
the X and the autosomes. Some racial differences in the strength of the male
or female elements may occur between races of both the strains.

26) The vitality of album Xrubrum hybrid offspring is not inferior to
that of the pure strains. Owing to a polymerical inheritance of differences
in the overwintering and root system, practically the same low percentage of
overwintering individuals may be observed in F2 and ssp. rubrum after a hard
winter in fields without a layer of snow.

27) The taxonomical and biological significance of the present results
has been assessed in a separate chapter. As no sterility barriers are found
between the two strains studied, they are classified as two ecotypes of the
same species, but as they are morphologically somewhat distinct, they have
to be classified taxonomically as subspecies. The most correct taxonomical
names of the types mentioned in the work are given in the last chapter of
the paper.
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Pleospora betae n. sp., die Schlauchfruchtform
von Phoma betae (Oud.) Fr.

Von KARL BIORLING.

Der Name des Pilzes Phoma betae ist mit einigen der wichtigsten
Krankheiten auf geziichteten Zucker- und Fullerriiben (Beta vulgaris
L..) verkniipft. Seitdem FRANK vor 50 Jahren Phoma betae als wahr-
scheinliche Ursache der Herz- und Trockenfiule der Riiben beschrieb
(FrRANK 1892) und KRUGER im folgenden Jahr dessen Anteil an dem
Wurzelbrand nachwies (KRUGER 1893). sind viele verschiedene Auffas-
sungen beziiglich seiner parasitiren Natur herangefiihrt worden. Einige
Forscher (KRUGER & WIMMER 1909, SCHANDER & FISCHER 1915) haben
jedenfalls hinsichtlich der Herzfiaule den Pilz als bedeutungslosen
Saprofyt betrachtet, withrend andere ihn als primiiren Parasit (FRANK
1894, RostruP 1894 u. a.) oder als Schwiicheparasit (GAUMANN 1925)
belrachtet haben.

Unsere gegenwiirtige Kenninis der Atiologie jener Riibenkrank-
heiten, an welchen dieser Pilz mitwirkt, gibt im grossen und ganzen
folgendes Bild. Phoma betae ist einer der drei oder mehr Pilze, die jeder
fir sich oder zusammen als priméire Parasiten den Wurzelbrand ver-
ursachen. Betreffs der Herz- und Trockenfiule kommt der Pilz zwar
als sekundirer Schiidling in befallenen Geweben vor, diese Krankheit
ist aber ithrem Entstehen nach von physiologischer Art, und wird durch
Bormangel verursacht (BRANDENBURG 1931). Ferner kommt Phoma
betae in nekrotischen Flecken auf den édlteren Blittern von Riibenpflan-
zen ersten Jahres vor (PooL & Mc Kay 1915), auf Blittern und Stengeln
von Samenriiben (FRANK 1898), und schliesslich so gut wie regelmiissig
auf Riibensamen (EDSON 1915 u. a.).

Die Entwicklungsgeschichte des Pilzes ist bis jetzt nur unvollstin-
dig bekannt. Die Pykniden wurden zuerst in Flecken auf Riibenblattern
von OUDEMANS (1877) unter dem Namen Phyllosticta betae beschrie-
ben, bei einer spiteren Gelegenheit von PRILLIEUX (1891) als Phyllo-
sticta tabifica. Dass Phoma betae auf den Wurzeln und Hypocotylen
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und Phyllosticta betae auf den Blittern identische Organismen sind, ist
spiater u. a. von PooL & Mc Kay (1915) nachgewiesen worden. Der
erstgenannte Name ist sodann mit Beriicksichtigung der Prioritit
OUDEMANs ausschliesslich als Benennung des betreffenden Pilzes ver-
wendet worden.

Ausser diesen asexuellen Fruchtkérpern fanden PRILLIEUX und
DELACROIX schon im Jahre 1891 auf toten Blattstielen von Riiben ersten
Jahres eine Ascomycetenart, Mycosphaerella tabifica (P. & D.) Johans.
(=Sphaerella tabifica P. & D.), welche fiir das sexuelle Stadium des
Pilzes gehalten wurde. Diese Annahme, auf die Beobachtung gegriindet,
dass Fruchtkorper von Mycosphaerella tabifica zusammen mit Pyk-
niden von Phoma betae vorkamen, wurde nicht durch verwandtschafts-
beweisende Kultur- und Infektionsversuche mit Ascosporen bestitigt,
und muss somit als sehr unsicher bezeichnet werden. Den meisten auf
diesem Gebiet wirkenden Forschern ist es auch nicht gelungen, weder
Mycosphaerella tabifica noch ein anderes sexuelles Stadium wiederzu-
finden. Eine Ausnahme bildet PALM, der in einigen FFallen auf toten
Ritbenblittern »einige mehr oder weniger gutentwickelte Fruktifika-
lionsorgane» einer Ascomycetenart angetroffen hat, die aus vielen, nicht
nither angegebenen Griinden als mit Mycosphaerella identisch ange-
sehen wurde (PALm 1934), aber auch dieser Fund wurde nicht durch
konklusive Infektionsversuche bestitigt und beweist somit nichts von
der Zusammengehorigkeit des Mycosphaerellastadiums mit Phoma
betae.

Trotz der offenbaren Unsicherheit der Beobachtungen, auf welche
PRILLIEUX und DELACROIX ihre Annahme gegriindet haben, ist Myco-
sphaerella tabifica jedoch sowohl in fiihrenden pflanzenpathologischen
Handbiichern (SORAUER 1928, HEALD 1933) als auch in rein myko-
logischen Werken (GAUMANN & DODGE 1928, GWYNNE-VAUGHAN &
BARNES 1937) ohne Vorbehalt als das sexuelle Stadium von Phoma
betae herangefithrt worden. Da diese Angabe meinen Beobachtungen
nach nicht mit den tatsiichlichen Verhéltnissen tibereinstimmt, und weil
ferner der Gegenstand von sowohl theoretischem als praktischem Inte-
resse ist, scheint mir eine Berichtigung begriindet zu sein.

Eigene Beobachtungen. — Im Zusammenhang mit einer Untersuch-
ung iiber das Vorkommen von Phoma betae auf Samenpflanzen von
Zuckerriiben und seine Einwirkung auf die Quantitit und Qualitit der
Samenproduktion fiihrte ich im Winter 1942

43 ein Uberwinterungs-
versuch aus mit einigen von Phoma stark befallenen Stengeln von
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PLEOSPORA BETAE N. SP.

Iig. 1. Schlauchfruchtkorper von Pleospora betae n. sp. auf einem toten Samen-
ritbenstengel. > 5. Fig. 2. Mikrophoto von Schliuchen. Lebendes Material im Was-
ser. Die Schliiuche bis aul das Doppelte ihrer urspriinglichen Linge gequollen. > 500.

Samenpflanzen. Die Stengel, die von Pflanzen genommen wurden, die
im Herbst 1942 in gewohnlicher Ordnung Samen getragen hatten, wur-
dem im Freien tberwintert und im Februar 1943 untersucht. Hierbei
beobachtete ich cin reichliches Vorkommen von IFruchtkorpern einer
unbekannlen Ascomycetenart, am nichsten zur Gattung Pleospora ge-
horend, und ausserdem einzelne IFruchtkorper einer Art, die mor-
phologisch gut mit Pleospora herbarum (Pers.) Rabenh. {iberein-
stimmte.

Nachdem durch vorbereitende Keimungsversuche konstatiert wor-
den war, dass die Ascosporen beider Fruchtkorpertypen unmittelbar
keimfihig waren, wurden auf synthetischem Nihragar einige 50 Einzel-
ascosporenkulturen jeder Art angelegt. — Die Kulturen der als Pleospora
herbarum angesehen Fruchtkdrper gaben séimtliche Konidien von
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Macrosporium sarcinula Berk.. womit die Identitit dieser Pleosporaart
mit Pl herbarum als festgestellt betrachtet wurde.

Samtliche Einzelascosporenkulturen der Fruchtkoérper des unbe-
kannten Ascomyceten entwickelten dagegen nach 5—6 Tagen Pykniden
einer Phomaart, deren Pyknosporen an Grosse und Aussehen gut mit
jenen des Phoma betae iibereinstimmten (Fig. 6). Das Aussehen und
die Zuwachsgeschwindigkeit der Kulturen waren auch solcher Art. dass
sie in die Serie von verschiedenen Kulturmorphotvpen von Phoma betae
cingeordnet werden konnten. die ich bei fritheren Versuchen aus befal-
lenen Riiben in verschiedenen Entwicklungsstadien isoliert hatte.

Infektionsversuche auf Blitlern und Stengeln lebender Samen-
ritben ausgefithrt mit Pyvknosporen und Myzeln aus den Einzelasco-
sporenkulturen der unbekannten Ascomycetenart, zeigten ferner, dass
der Pilz unverletzte Gewebe zu befallen vermag. Symptome mit brau-
nen, streifenformigen Nekrosen wurden sowohl in diesen Versuchen
als auch in Kontrollen mit urspriinglichem Material von Phoma beiae
konstatiert. In simtlichen Nekrosen wurden normale Pykniden des
Pilzes gebildet (Fig. 5). Komplettierende Infektionsversuche auf Riiben-
keimpflanzen verliefen auch positiv, indem typischer Phoma-wurzel-
brand eintrat. Diese Beobachtungen und Versuche diirften mit voller
Gewissheit die Zusammengehorigkeit zwischen PPhoma betae und der in
Rede stehenden Ascomycetenart beweisen.

Eine nihere Untersuchung der verschiedenen LEntwicklungsstadien
der Schlauchfruchtkorper zeigte, dass diese als kompakte vegetative
Hyphengeflechte (Stromata) angelegt werden. Im inneren basalen Teil
werden ascogene Hyphen differentiiert, aus welchen anfiinglich einzelne
Asci zwischen den paraphysoiden Interthecialfasern emporwachsen
(Fig. 3). In élteren Stadien fiillen die Asci das Innere des Stromas aus,
und bilden ein Pseudohymenium (Ifig. 4). Die Entwicklung folgt dem-
nach dem asculokuliren Typus (NANNFELDT 1932). — Die tibrigen
morphologischen Einzelheilen der Fruchtkorper stellen die Art in die
Reihe Pseudosphaeriales und die Mehrzelligkeit der Ascosporen zeigt,
dass sie der Gattung Pleospora gehort. Da die Art von friitheren be-
schriebenen Plarten durch den Bau und die Griossenordnung der Asco-
sporen gut abgegrenzt ist, wird sie hier mit folgender Diagnose als neu
beschrieben.

Pleospora betae n. sp.

Pseudothecia sparsa, substratu fusco vel nigrescenti immersa,
primo epiderme obtecta postremo nuda, coriacea, atra, semiglobosa,
250—340 u lata, 160—205 y. alta.
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Iig. 3. 4. Schlauchfruchtkorper von Pleospora betae n. sp. 3. Junges Stadium mit

emporwachsenden einkernigen Schliuchen. 4. Alteres Stadium mit reifen Schlauch-
sporen. < 200. Fig. 5. Pykniden von Phoma betae auf einem Samenriibenstengel.
200.  Fig. 6. Pyknosporen von Phoma betae. >< 1000.

Asci subeylindracei. inferne parum elongati, 8-spori. 105—126 .
longi, 13,0—14.5 u. lati.

Ascosporae lineis duobus inconspicuis dispositae, ellipticae, parie-
tibus transversalibus 3 (rarius 4--5) instructae, ad eos constrictae,
leviter luteo-virides vel hyalinae, 19.5-—25.0 p. longae, 8,5—10,0 y. latae:
cellulae intermediae pariete longitudinali inconspicuo vel nullo in-
structae.

Fila interthecialia paraphysoidea tenuissima, parum ramosa, pluri-
cellularia, 1,5-—1,8 y. lata.

Status conidii: Phoma betae (Oud.) Fr.
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Hab. in caulibus mortuis plantae annuae secundariae Beta vulgari
in hiberno post maturitatem seminum.!

Die Konidienformen der Gattung Pleospora Rabenh. gehoren im
allgemeinen zu den imperfektien Gattungen Macrosporium, Helminto-
sporium, Alternaria und Sporodesmium. Phomapykniden kommen
jedoch als Nebenfruchtformen bei einigen Arten vor. nidmlich bei Pl
albicans IFuck. mit Phoma albicans Rob. et Desm. (PRILLIEUX 1896)
und Pl. Rehmiana mit Phoma medicaginis Malbr. et Roum. (SORAUER
1928). Dagegen scheint es sehr unsicher, dass eine Phomaart in die
Entwicklungsgeschichte irgendeines Vertreters der Gattung Mycosphae-
rella Johans. (=Sphaerella [IFries| Ces. et Not.). zu welcher Phoma
betae bis jetzt gerechnet worden ist, gehort. Nach den eingehenden
Untersuchungen KLEBAHNSs {iber die verschiedenen Konidienformen der
Gattung Mycosphaerella (KLEBAHN 1918) kommen in dieser Hinsicht
nur Septoria, Ramularia und Cercospora in Betracht. Verschiedene spii-
tere Untersuchungen haben zwar die Anzahl sicherer Nebenfruchtfor-
men dieser Gattung betrichtlich vermehrt, aber einige zuverlissige Bei-
spiele von der Zusammenhorigkeit einer Mycosphaerellaart mit einer
Phomaart scheinen noch nicht erbracht worden zu sein.

Fortgeselzte vergleichende Ziichtungsversuche auf synthetischem
Néahragar mit Einzelascosporenkulturen von Pleospora betae, bei wel-
chen die Ascosporen zum Teil direkt aus dem Ascus mit Mikromani-
pulator herausgenommen wurden, zeiglen, dass viele morphologisch
und physiologisch verschiedene PPhomabiotypen isoliert werden konn-
ten, nicht nur aus einem und demselben Fruchtkorper, sondern auch
aus einem und demselben Ascus. Die Verschiedenheiten in physiologi-
scher Hinsicht bezogen sich u. a. auf die Zuwachsgeschwindigkeit und
die Pathogenitit. Nihere Einzelheiten beziiglich dieser Biotypenvaria-
tion sind in einer folgenden Mitteilung tiber Phoma betae zur Veroffent-
lichung vorgesehen.

Schlussbemerkungen. Die biologische Bedeutung des sexuellen
Entwicklungsstadiums scheint in diesem Falle zweifach zu sein. Auf
der einen Seite tragen die Schlauchfruchtkorper durch den Zeitpunkt
und die Art ihrer Entstehung gewissermassen dazu bei, die Uberwin-
terung der Art zu sichern. Wenigstens diirfte dies urspriinglich der Fall
gewesen sein, bevor Beta vulgaris in ihren gegenwiirtigen Formen kulti-

' 19l dr. T. NORLINDH, der mir bei der lateinischen Diagnose half. spreche ich
hiermit meinen Dank aus.
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viert wurde. Nach den Beobachtungen von PooL und Mc Kay (1915)
sind nimlich das vegetative Myzel und die Pykniden nach 5—8 Monaten
saprofytischen Daseins in der Erde nicht linger lebensfihig und diese
Organe sichern demnach nicht immer allein die Uberwinterung des
Pilzes. In der Praxis wird aber diese verbreitungsbiologische Funktion
des sexuellen Stadiums bedeutungslos, da die Kontinuitiit des Pilzes von
einer Wirtspflanzengeneration bis zur nachsten ausserdem und in sicher
hoherem Grade durch verschiedene Kulturmassnahmen, wie Ernte und
Verwahrung der Samen, aufrechterhalten wird. Dies hat begreiflicher-
weise zur Folge eine unabsichtliche und unnatiirliche Uberwinterung
und Verbreitung der Pykniden und vegetativen Myzel, die so gut wie
regelmiissig ein saprofytisches Dasein in toten Blattresten u. dgl. auf
den Samenkniueln fiithren. In einigen Fillen wird zwar der Pilz vor
dem Séden durch Beizung des Saatgutes mit chemischen Mitteln getotet,
aber oft wird dies nicht zur Ausfiithrung gebracht. Die Propagation
mit dem Samen ist zweifelsohne von viel grosserem Umfang als die
Uberwinterung und Verbreitung durch die Ascosporen. Bei nicht kulti-
vierten Betaarten. z. B. Beta maritima L., die auch von Phoma betae
befallen wird, diirften dagegen die Schlauchfruchtkoérper nach wie vor
ihre urspriingliche Bedeutung als Uberwinterungsstadien haben.

Wenn auch die rein verbreitungsbiologische DBedeutung der
Schlauchfruchtkérper wenigstens beziiglich geziichteter Betaformen
augenscheinlich gering ist, so ist auf der anderen Seite ihre allgemeine
Bedeutung fiir die Existenz des Pilzes offenbar. Trotz der deutlich sehr
geringen Frequenz dieser Stadien im Verhiltnis zu den vegetativen
(Pykniden und Myzel) ist ihre Gegenwart doch sehr wichtig, weil sie
als Organe der sexuellen Fortpflanzung eine Voraussetzung der nattir-
lichen Erhaltung der Variation innerhalb der Art sind. Das Vorkom-
men von Schlauchfruchtkérpern in dem Entwicklungseyvklus von
Phoma betae gibt uns wenn nicht eine vollstindige Erklirung des Bio-
typenreichtums innerhalb der Art so doch einen neuen Aspekt der
Variationsmoglichkeiten des Pilzes und der Konsequenzen, die jene fiir
seine parasitische Titigkeit nach sich ziehen.
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Bidrag till Skanes Flora.

26. Flora Farhultensis. Eun aterfunnen ungdomsskrift
av Johan Wilhelm Zetterstedt.

Av OTTO GERTZ.

[ den oversikt 6ver skanska florans édldre litteraturhistoria, som
jag ar 1933 offentliggjorde i Lunds Botaniska Forenings Jubileums-
skrift, omnidmnde jag (p. 127, not) en gammal handskriven, av JOHAN
WILHELM ZETTERSTEDT uppriittad vixtforteckning for trakten kring
Kullen, Flora Kullensis. Till grund fér mitt meddelande rérande denna
handskrift 1dg en anteckning av CARL ADOLF AGARDH i hans dagbok
Autopsia. AGARDH omtalar dér ett besok i Farhult 1811 hos déarvarande
kyrkoherden, tidigare akademiadjunkten, teol. doktor LARS PETER
WAHLIN och omnédmner diirvid fiven handskriften i fraga. AGARDH skri-
ver betriffande sitt besok: »Dr WAHLIN arbetar pa en beskrifning 6fwer
Kullen forsedd med kartor, har dfwen latit M|agiste|r ZETTERSTEDT
uppritta en Flora Kullensis; deribland fans likwél ingenting synner-
ligen mirkwiirdigt. Wi okade den pa», tilligger han, »med Stellaria
crassifolia och nagra Alger, som wi {unno wid stranden.»!

Ar 1936 har jag dvenledes med nagra ord i Skanes Nalur (p. 57)
omniamnt AGARDHs ovan anforda anteckning. Da vixtforteckningen i
fraga av allt att doma var den [drsta, som upprittats over Kullabergs-
trakten, och den pa denna grund synles mig erbjuda stort intresse
dven for var nuvarande kiinnedom om Skanes flora, gjorde jag efter-
forskningar efter doktor WAHLINS efterlimnade papper. Men de per-
soner, till vilka jag viinde mig med forfragningar hirom, kunde icke
lamna nagon upplysning betriaffande hans litterira kvarlatenskap och
dess ode.

Emellertid funnos ifragavarande papper i behall, och dven nyss-
nimnda Flora Kullensis var bevarad. Ar 1942 éverlimnades salunda till
Lunds universitetsbibliotek en storre, fran LARS PETER WAHLIN hér-
rorande samling handskrifter, vilken sedermera dir registrerats och
katalogiserats. Bland dessa handskrifter finnes en Flora Farhultensis,
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vilken trots rubrikens nagot avvikande formulering befunnits identisk
med den genom AGARDH kiinda, av JOHAN WILHELM ZETTERSTEDT
forfattade IMlora Kullensis. Identiteten bekriiftas jimvil genom 1ol-
jande, med annan stil — WAHLINS egen — i handskriften gjorda an-
teckning: Stellaria crassifolia funnen af Hr Demonstrator AGARDH. Se
RE([T]|z1I andra Supplement.» Avenledes har AGARDH i samma vixtfor-
teckning med egen hand infort namnen pa fyra a kusten vid Farhult
funna brun- och rodalger.

Av AGARDHs anteckning i Autopsia framgar, att forfattaren till
Flora Farhultensis, sasom redan namnts, i&r JOHAN WILHELM ZETTER-
STEDT. Vad angar tiden for skriftens tillkomst, maste denna vara efter
14/, 1805, di LLARS PETER WAHLIN blev innehavare av Farhults pastorat,
och fore 1811, det ar AGARDH besokte trakten. Pa ett stille i vaxtfor-
teckningen — vid Funaria hygrometrica — hénvisas till Svensk Bota-
nik. Citatet avser uppenbarligen planschen 228: bandet 4 av nimnda
planschverk, déir mossan beskrives, utkom 1805 (BOREN, 1920, p. 63),
varfor forteckningen troligen tillkommit efter sistnimnda ar. Till for-
teckningen 6ver vixterna i Farhult hor dven en kortfattad »Uppsatts
pa de Blommor som planteras i Trigarden», vilken likaledes hérror
fran ZETTERSTEDT. I denna uppsats citeras [6r Saponaria officinalis
Flora Oeconomica av RETzius, vilken utgavs forst ar 1806. Forteck-
ningen over triadgardsvixterna kan saledes ej ha tillkommit fore sist-
nimnda ar, och detsamma torde gélla for Flora Farhuliensis i dess
helhet. 1 AGARDHs Autopsia néimnes vidare ZETTERSTEDT magister.
Detta bevisar visserligen icke, att ZETTERSTEDT innehade magister-
graden — han blev magister ar 1808 — redan da han sammanskrev
sin vixtforteckning for Farhult, men det éir dock i hog grad sannolikt,
att skriften hirror frin niamnda eller nagot foljande ar. Sa sent som
1811 — det 4r AGARDH besokte Farhult — kan den icke ha utarbetats,
emedan ZETTERSTEDT di befann sig pa vetenskaplig resa pa Oland
(Biogr. Lex., bd 23, 1857, p. 78). Det har i sjilva verket kunnat med
full visshet faststiillas, att forteckningen i fraga hirror fran ar 1809. 1
Lunds Botaniska institutions herbarium foérvaras salunda originalexem-
plaren till féljande tva arter, som ZETTERSTEDT niimner i Flora Far-
hultensis och enligt egenhiindig anteckning a herbariepapperet antrif-
fat vid Farhult: » Lysimachia Nummularia Linn. Ad Farhult in Scania
lecta 1809 ab J. W. Zetterstedt. — Ononis hircina Willd. (arvensis
Linn.) fl. alba. Inversura agri juxta viam prope Wiakdp in paroecia
Farhult Scaniz: florens lecta d. 10 Julii 1809. J. W. Z.» — I herbariet
finnes dnnu ett vixtexemplar, som torde hiirleda sig fran ZETTERSTEDTS
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vistelse i FFarhult: » Pimpinella magna L. W. in Kullaberg Scaniz legit
J. W. Zett. 1809.»

Vixtforteckningen i Flora Farhultensis édr alfabetisk efter de
latinska sliktnamnen, vilka dir inforts tor hela den skandinaviska flo-
ran. De arter, som antriffats i trakten av Farhult, ha darefter anteck-
nats efter resp. slikinamn, varvid i allménhet fiven deras vixtplats
angivits. Forteckningen foreter stor likhet med registret tiill SAMUEL
LiLJEBLADs Svensk flora (1798), men upptager ocksa ett antal slikt-
namn, som dir saknas. En nirmare undersokning ger vid handen, att
Florae Scandinavie Prodromus (Index, pp. 375 ff.) av ANDERS JAHAN
RETZIUS (1795) legat till grund for vixtférteckningen i Flora Farhul-
tensis.

For de anforda arterna meddelar ZETTERSTEDT, som namnt, i regel
uppgifter om deras vixtplats och allminna upptriiddande: »vixer pa
backar, pa torra stillen, pa dngar, i skogsiingar, pa kiarringar, i betes-
marker, bland buskar, pa odlade stillen, pa dkerrenarne, i akrar, pa
tomier vid gardar, vid hus och byar, pa vata stillen, vid vatten, i vatten,
i diken, i kérr, vid hafsstranden» o.s.v.

I manga fall forekomma dirjimte mera bestimda lokaluppgifter
frin trakten av Kullen. Bland dem finnas emellertid inga fran det
egentliga berget. Utom det mera centralt inom omradet beligna Farhult
nimnas Tranekirr, Jonstorp (annexforsamlingen till Farhult), Visby,
Bjorkerdd, Doinge, Lilla Snored (Snorrod), Lénhult, Pottmjohult och
Viakop samt inom Farhult Oderbicken, Filaden, Vistra girdet, torv-
mossen m.m.

Sasom redan AGARDH framhallit, upptager Flora Farhultensis icke
nagra floristiska séillsyntheter. Forteckningen ar ocksa i atskilliga héin-
seenden ofullstindig. ZETTERSTEDT har uppenbarligen endast nagon
kortare tid sommaren 1809 vistats i Farhult, och han synes icke ha
varit i tillfélle att vid skilda arstider floristiskt undersoka trakten. Detta
giller sirskilt betriffande varfloran, vilken ZETTERSTEDT icke torde i
detalj ha inventerat.

Ehuru endast en enkel forteckning, utgor ZETTERSTEDTs Flora Far-
hultensis den forsta kiinda foregangaren till de redogorelser for Kullens
flora, som limnats av ELIAS FRIES i Flora Scanica (1835), av NILsS LiLJA
i Skanes flora (1838) samt av GYLLENSTIERNA (1851) m.fl., i senaste tid
av BLOMQVIST (1934),> ANDERSEN (1935), GERTZ (1935, 1940, 1942) och
andra. Den synes déirfor vil vird att i tryck offentliggoras. Detta sker
i det foljande i form av utdrag. For oversiktlighetens skull har dérvid
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redogorelsen for kryptogamerna ryckts ur den alfabetiska forteckningen
och anforts i en senare avdelning for sig. Alla mera allménna uppgifter,
som ZETTERSTEDT meddelat angaende viixtplatsens art och topografi,
ha uleslutits, da de erbjuda foga av intresse utover den redogorelse,
moderna floror ddrom meddela. Avenledes ha pa en del andra stillen
uteslutningar foretagits.

Flora Farhultensis anvinda nomenklaturen aterfinnes i
LiLJEBLADs ovan anfoérda flora (1798), i ELiAs FRIES' IFlora Scanica
(1835) samt i HARTMANs Handbok i Skandinaviens flora (1879), varfor
nagon narmare utredning av de behandlade vixternas nu gillande
namn icke ansetts erforderlig. Endast pa ett par stéillen, da uppgifterna
givit sarskild anledning dartill, har jag bifogat nagra forklarande noter.

Den 1

Flora Farhultensis.

Achillea millefolium

— Ptarmica

Acorus Calamus. Vid Farhults Preste-
gard i ganska stor mingd.

Aithusa Cynapium. Pa odlade stillen
vid Farhult.

Agrimonia Eupatoria. Pa
vid Wiakop.

Agrostemma Githago

Agrostis canina

— Spica venti

Aira montana

—— cespitosa

— canescens. Vid Oderbiicken pa -
laden.

Alisma Plantago

akerrenar

Alopecurus geniculatus

Alsine media

Anagallis arvensis. Vid akerrenar vid
Farhults Prestegard.

Anchusa officinalis

Anemone nemorosa

Anthemis arvensis

— Cotula

Anthoxanthum odoratum

Anthyllis vulneraria

Anthirrhinum Linaria. Pa akerrenar
vid vigen fran Farhult till Wiakop.

Apargia autumnalis. Vixer med Hie-
racium Auricula.

Arctivm Lappa. Vid vigen till Wiakop
ete.; dfven i Farhults Trigard.

Arenaria serpyllifolia

Arnica montana

Artemisia vulgaris. Utmed vigen vid
en gard mellan Jonstorp
Wisby.

— Absinthium. Pa muren kring Far-
hults Trigard i myckenhet.

Arundo Calamagrostis. Bland buskar
pa dngen Oster om Farhult.

Asperugo procumbens. Vid stenfotar
af hus.

Atriplex laciniata. Vid hafsstranden.

—— hastata. Vixer med foregaende.

Avena pubescens

och

Bellis perennis. 1 betesmarker: édfven
pa grisvallen Farhults Trigard.

Betula alba

- Alnus
Brassica campestris
Briza media
Bromus arvensis
— secalinus
Bunias Cakile. Vid hafsstranden.
Callitriche verna. Vaxer i Oderbicken.
— autumnalis
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Caltha palustris

Campanula rotundifolia

— Trachelium. Bland buskar pa
ingen oOster om Farhult.

Cardamine pratensis

Carduus crispus. 1 kirr vid Farhult.

— lanceolatus. Vid vigen mellan IFar-
hult och Jonstorp.

Carex leporina. Pa akerrenar vid
Bjorkerod.

— vulpina

— hirta. Vid spangen, som gar ofver
Oderbicken 1 Bjorkerodds ing.

— [lava. Pa Filaden vid Doinge.

— arenaria. 1 sand vid hafsstranden.

Carlina vulgaris. Vixer pia Filaden
oster om Farhults by.

Carum carvi. Vid Doinge.

Centaurea cyanus

— Jjacea

— scabiosa

Cerastium vulgatum

Cherophyllum sylvestre

Chelidonium majus

Chenopodium viride

— glaucum. Vid Doinge, vid sjelfva
husen 1 myckenhet.

— wurbicum. Pa kyrkobacken vid Far-
hult.

Chrysanthemum segetum

— Leucanthemum

Cnicus palustris. Pa
Farhult.

Kirrangar vid

— «acaulis. Pa Filaden: kallas ock
Carduus acaulis.
Cochlearia Armoracia. Odlad 1 Far-

hults Trigard.

Comarum palustre

Convallaria majalis

— multiflora

— Dbifolia

— verticillata. Bland buskar pa dingen
oster om Pristegarden. ganska
sparsamt.

Convolvolus arvensis

Coreopsis tripartita. Icke sallsynt i si-
des akrar kring Farhult.
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Cornus svecica. Denna i Skane sill-
samma vixt finnes pa flera stillen
vid Farhults Pristegard.

Corylus avellana

Cratwegus oxyacantha

Cuscuta europea. Pa Humle i Farhults
Trigard.

Cynoglossum officinale. Pa Kyrkobac-
ken vid FFarhult.

Cynosurus cristatus

Dactylis glomerata

Drosera rotundifolia

~ anglica. Vixer vid vatten pa Iila-
den oster om FFarhults by.

Empetrum nigrum. Pa betesmark (Fi-
laden).

Epilobium angustifolium

— montanum

— palustre. Vid vatten vid Lilla Sno-
red ete.

Erica vulgaris

— tetralix. Pa ett stille i Filaden, pa
flera stillen i torfmossen.

Erigeron acre. Pa torra stillen vid
Doinge etc.

Eriophorum polystachyon. Vixer i
kirr allmin. Froen éiro forsedda
med ovanlig lang ull.

— vaginatum. Vaxer med foregaende.

Lroum hirsutum. 1 Farhults Tragard
bland gronsaker.

Erysimum Cheiranthoides

LEuphorbia Peplus

— Helioscopia

Luphrasia officinalis

— Odontites. Viaxer som ogris i Far-
hults Trigard: dfven pa akrar.

Festuca arenaria. Vid stranden i sand.

— elatior

— decumbens. Pa nagra stillen bland
buskar i dngar kring Farhult.

— rubra. Allméin i dngar vid Farhult.

— adscendens. T diken samt pa aker-
renar vid Bjorkerod.

— [luitans

— ovina

Filago montana



I'ragaria vesca

Fraxinus ex|c|elsior. Pa ingar kring
IFarhult.

Fumaria officinalis

Galeopsis Tetrahit vulgaris

— Tetrahit cannabina

Galium boreale

— palustre

— verum

— aparine

— uliginosum

Gentiana Pnevmonanthe. Pa ingen vid
Bjorkerod.

Geranium cicutarium

— molle

Vixer i1 akrar bland
Rag: dafven i1 Farhults Triagard.

— rotundifolium. Bland gronsaker i
Farhults Tragard.

— robertianum. Bland
hafsstranden.

Geum rivale

— urbanum

Glaux maritima. Vid stranden.

Glechoma hederacea

Gnaphalium dioicum

— uliginosum. 1 diken pa Filaden
etc:

Heracleum Sphondylium

Hieracium Auricula

— murorum. Pa ingar kring Farhult
allmiin.

Hippuris vulgaris. 1 Oderbicken all-
min.

Holcus lanatus

Hottonia palustris. 1 dammar vid Far-
hults prestegard.

— dissectum.

stenar vid

Humulus Lupulus. Vixer vid vagen
mellan Wiakop och Lonhult: pa
ingen oster om Farhult.

Hyoscyamus niger

Hypericum quadrangulare. Pa aker-
renar vid Farhult.

Jasione montana. Vixer i Bjorkerods
ang samt i dngen oster om Farhult.

Inula Salicina. Bland buskar pa éingen
oster om Pristegarden.
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Iris Pseudacorus. Vid vatten vid Far-
hults trigard och flerestides.

Juncus effusus. Vid vatten utmed
stenmuren kring Farhults tri-

gard.

— campeslris

— squarrosus. 1 kirr vid Farhult all-
min.

—— articulatus

— filiformis. Pa vata stillen pa ingen
oster om Farhult.

— bufonius. Vid vigen till Wiakop
fran Farhult i myvckenhet.

— conglomeratus. Pa vistra Girdet
bland Pilbuskar.

Juniperus communis. Pa Filaden.

Lamium album

— purpureum

— amplexicaule

Lapsana communis

Lathyrus pratensis. Vaxer pa dngar
vid Farhult.

Lemna minor. Beticker stundom hela
vattenytan i dammar vid Farhult.

Leontodon Taraxacum

Leonurus cardiaca. Pa
kring Farhults Trigard.

Linum catharticum

Lolium perenne

— temulentum varietas. Vixer bland
Lin.

Lonicera Periclymenum. Vixer i ett
kirr vid Tranekirr i Jonstorps
Forsamling.

— Xylosteum. Vixer 1 angar spar-
samt; i Farhults Triagard vid Tri-
den.

stenmuren

Lotus corniculala

Lychnis Flos cuculi

— dioica. Vid Pottmiohult, har roda
blommor.

Lycopsis arvensis

Lycopus europcus. Vixer i diken pa
Filaden: vid viigen till Doinge etc.

Lysimachia vulgaris

— thyrsiflora

— Numularia. Vixer vid Pottmiohult.
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Lythrum Salicaria. Vid vatten kring
IFarhults Tragard samt flerestiides.

Malva rotundifolia. Vixer som ogris
i FFarhults tragard.

Matricaria Parthenium. Vid stenmuren
vid Déinge.

Melampyrum cristatum

—— nemorosum

— pralense

—— sylvaticum

Melica ceerulea

Mentha arvensis. Vixer pa vita stal-
len: bland gronsaker i Farhults
trigard.

Menyanthes trifoliata. I karr vid Far-
hult.

Mercurialis perennis. Pa édngen oster
om Farhult, altid i skugga.

Myagrum sativum. Pa Linakrar.

Myosotis palustris

—— scorpioides

Myriophyllum spicatum. Vixer i vat-
ten, Oderbicken.

— verticillatum. 1 Oderbicken.

Nardus stricta. Pa Filaden.

Nymphcea lutea. Vixer i vatten vid
Bjorkerod.

Ononis arvensis. Pa Bjorkerods ing
samt flerestides. Vid Wiakép med
hvita blommor.

Ophrys ovata

— monorchis. Pa vata stillen pa
ingen oOster om IFarhult.

Orchis maculata

— latifolia

— ('()”()[).S'(’(l

Orobus tuberosus

Oxalis acetosella. Vid buskar pa skogs-
iangar.

Panicum viride. 1 Farhults Trigard
vid utgangen at Wistra giirdet.
Papaver dubium. 1 akrar bland Rag.
Pa stenmuren kring Farhults Tri-

gard.

Paris quadrifolia

Parnassia palustris. Pa vata stillen pa
ingen oOster om Farhuit.

Pedicularis palustris

— sylvatica

Phalaris arundinacea. Vid
angar.

Phleum pratense

— nodosum. Pa akerrenar kring I'ar-
hult.

Pimpinella magna. Vid buskar pa
ingen oOster om Pristegarden all-
min.

— Saxifraga

Pingvicula vulgaris. Pa Fialaden vid
FFarhult.

Plantago major

— lanceolata

— dubia. Vid hafsstranden.

— coronopifolia. Pa Filaden vid
Oderbéacken allméan.

— maritima. Vid hafsstranden.

Poa pratensis.

— trivialis

— annua

Polygala vulgaris

Polygonum aviculare. Det grona, som

Farhult 1

beticker Farhults  Pristegards
gard, ar till storre delen denna
vixt.

— amphibium

— Convolvolus

— Persicaria. 1 Farhults Triigard
samt pa odlade stillen almin.

Populus Tremula. T dngar icke sill-
sam kring Farhult.

Potamogeton natans. 1 Oderbicken.

Potentilla anserina

— argentea

— reptans. Pa Filaden oster om Far-
hults by.

Prunella vulgaris

Prunus spinosa

— Padus. Vid Pottmiohult.

Quercus Robur

Ranunculus acris

— Jlammula

— aqoatilis. I Oderbicken.

— repens. Icke sillsam: finnes éfven
i Farhults Triagard.
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Ranunculus sceleratus. Vid vatten vid
Lilla Snored.

Rhamnus frangula. Allman kring Far-
hult, dfven i Triagarden.

Rhinanthus Crista Galli, mas et fe-
mina?

Ribes rubrum. 1 dngar kring IFarhult.

Rosa canina. 1 angar Kring Farhult.

Rubus idceus. 1 Farhults trigard och

flerestides.

ceesius. Vid stenlagde giirdesgar-

dar allmin: dfven i Farhults Tri-

gard.

Rumex acelosa

acetosella

crispus. Hog och stor i IFarhults

Tragard.

— maritimus. Vid hafsstranden.

Sagina procumbens

Salix repens. Vaxer pa Filaden etc.

— cinerea. Allmén kring Farhult.

— phylicifolia* Vaxer pa dngar.

Salsola Kali. Pa hafsstrand.

Sambucus nigra

Scabiosa arvensis

— succisa. En variation med hvita
blommor vixer pa Bjorkerods ang.

Scirpus cwspitosus

— palustris

— sylvaticus. 1T Oderbicken, der den
loper genom Bjorkerods dng.

Scleranthus perennis

annuus

Scorzonera humilis

Serophularia nodosa. Vid Stenhigna-
den kring Farhults triigard.

Scutellaria galericulata

Sedum Telephium. 1 akrar vid IFar-
hults by.
acre

Selinum palustre

Senecio vulgaris. Vixer som ogris i
Farhults trigard.

— Jacobewa. Pa dngen oster om Far-
hult (inom stenmuren vid Natu-
rens kulle i myckenhet).

— sylvaticus

GERTZ

Serratula arvensis. Pa stenmuren Kring
FFarhults triagard: dfven pa akrar.

— tinctoria. Pa dngar kring Farhult.

Sherardia arvensis

Sinapis arvensis

Sisymbrium amphibium. Pa vata stil-
len, vid L. Snored etc.

— Sophia

Sium latifolium. 1 Oderbicken ete.

Solanum Dulcamara. Vid muren kring
FFarhults trigard och flerestides.

— nigrum

Solidago virgaurea. Bland buskar ned
vid Canalen i Farhults trigard;
ifven i dngar.

Sonchus oleraceus. Bland gronsaker
i Farhults trigard allmint.

— arvensis. Med foregiaende.

Sorbus aucuparia

Sparganium simplex. 1 vatten vid Lilla
Snored ete.

Spergula arvensis

— nodosa. Pa sidlindta stillen.

Spirca Ulmaria

Stachys palustris. 1 akrar vid Wiakop.

Stellaria graminea

— crassifolia. Funnen af Hr Demon-
strator AGARDH. Se RE[T]zII andra
Supplement.

T'anacetum vulgare. Pa akerrenar mel-
lan Viakop och Lonhult.

T halictrum  flavum. Vid stenmuren
bland buskar vid Doinge.

T hlaspi arvense

— Bursa Pastoris

Thymus Serpyllum. Vixer pa Fila-
den allmén: finnes stundom med
Iudit blomhufvud och blad.?

T'ordylium Anthriscus. Vixer pa aker-
renar och torra stillen mera spar-
samt. Bland vinbirsbuskar i Far-
hults trigard. Kallas ock Caucalis
Anthriscus.

Tormentilla officinalis. 1 dngar, dfven
pa Filaden allmin.

T'rientalis europcea. 1 éingen soder om
Pristegarden.
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T'rifolium pratense

— arvense

- repens

— agrarium. Pa torra stillen kring
Farhult.

— [Jiliforme. Pa @ingen oster om I'ar-
hults Pristegard.

Triglochin palustre

— maritimum. Pa hafsstranden.

Triticum repens

Trollius europceus

Turritis glabra. Pa akerrenen vid
dammen utfor Pristegarden.

Urtica urens. Vid pristegarden all-
man.

— dioica. Med foregaende.

Vaccinium Oxycoccos. Pa tufvor i
kirret utanfor Farhults trigard.

— Muyrtillus. I angar mera sparsamt.
Vid Bjorkerod allmiin.

— uliginosum

— Vitis ideea. Pa Filaden oOster om
Farhults By etec.

Valeriana dioica, mas et femina. Pa
sidlinta dngar allmin.®

— officinalis

Veronica officinalis

— chamaedrys

— scutellata. 1 diken pa Faladen.

— serpyllifolia

— agrestis. Bland gronsaker i IFar-
hults trigard.

Viburnum Opulus. 1 dngar kring Far-
hult.

Vicia sativa. Vixer som ogris i Far-
hults trigard: iafven i akrar.

— sepium

— cracca

Viola bicolor

— tricolor. T sanden vid hafsstrand.

— palustris. Pa fuktiga stillen i Fila-
den.

— canina

Zostera marina. Vixer i hafvet; upp-
kastas pa stranden.
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Iquisetum arvense
Ophioglossum vulgatum.
opna filtet i angar.
Polypodium filix mas. Bland buskar
vid Farhult.

— filix foemina. Vixer med forega-
ende.

— Dryopteris

— vulgare. Vixer inom sjelfva sten-
muren vid stora vigen vid Far-
hults by.

Vixer pa

Bryum undulatum. Vixer pa tufvor.

— scoparium. Vixer vid stubbar, i
tufvor ete. allmin.

Fontinalis antipyretica. Vixer 1 vat-

ten.

Hypnum parietinum. 1 skogsiangar
vid Farhult.

— squarrosum. Vixer med forega-

ende allmén.

— dendroides. I vata dngar vid Far-
hult.

— alopecurum. Vixer med foregaen-
de mera sparsamt.

Marchantia polymorpha. Vixer i di-
ken pa Filaden samt flerestiides
allmén.

Mnium hygrometricum (Funaria hyg-
rometrica Sv. Botan.). Vixer i
kirr vid Farhult.

— serpyllifolium. Vixer pa vata stil-
len i Farhults trigard och flere-
stiides.

Polytrichum commune. Vixer i skogs-
ingar och betesmarker allméan.
Sphagnum  palustre Linné  (capilla-
ceum Swartz). Vixer i1 sanka kirr

allméan.

Fucus vesiculosus. Vid strinderna i
hafsviken allmin.

— Serratus L.

— Sacharinus L.

— Brodiwi Turn. l

— Furcellatus L.

framkastas till
kusten af
storm.”
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Agaricus Georgii. Vixer pa dngen so-
der om Prestegarden.

Lycoperdon stellatum. Viixer i Trigar-
den vid Farhults Pristegard.

— fastigiatus. Vixer med foregaende.
ventosus. Vixer pa stenar vid Far-
hults by.

pascalis. Vixer pa torra stillen pa
“iladen och flerestides.
pyxidatus. Vixer med foregaende.

Lichen coccineus. Vixer pa torra stil-

len. — ciliaris. Vixer pa trid allmin.
— rangiferinus. Pa torra stillen all- — physodes. Vixer pa bjork allmiin.
miin. — olivaceus. Vixer pa trid allmiin.

— fraxineus. Viaxer pa trid. stellaris. Vixer pa trid allmén.

Den hér atergivna redogorelsen for Flora Farhultensis ar atfoljd
av en serie bilagor, diribland nagra av ZETTERSTEDT upprittade vaxtfor-
teckningar, vilka hinfoéra sig till hans exkursioner vid samma tid i
trakten kring Hoganis. Dessa forteckningar upptaga arter, som an-
triffats »pa de torra och sandiga stillen, som dro kring Hogands Gést
Glifvare] Gard; pa hafsstranden; pa akerrenarne; i akrarne ibland
siden; vid viagen mellan Géstgifvare Garden och Ryd; i Canalen; pa
sjelfva stora dngen, som bestar af skogiga, torra och sidlindta stillen;
i diken; i nagra skogsdungar i oster fran Grufvorna till stérre delen
bestaende af unga Bjorkar och Afar» m.m. De viixter, ZETTERSTEDT
antecknat fran dessa exkursioner, aterfinnas till storsta delen 1 den
forut nimnda Flora Farhultensis. Foljande arter nidmnas dock endast

fran Hoganéstrakten:

Agopodium Podagraria
Agrostis stolonifera
Anemone Pulsatilla
Arenaria rubra
Artemisia campestris
Cardamine amara
Cochlearia danica
Conium maculatum
Crepis biennis

Datura stramonium
Draba verna
Hieracium Pilosella

— umbellatum
Hypericum perforatum
Hypocheris radicata
— maculata

Juncus vernalis
Laserpitium latifolium
Lathyrus palustris
Marrubium vulgare

Matricaria Chamomilla
Plantago media
Potamogeton crispum
— pectinatum
Ranunculus auricomus
Rhamnus catharticus
Rubus fruticosus
Statice armeria
Stellaria uliginosa
Veronica arvensis
Viola arvensis ®

— monlana

Equisetum palustre
Lycoperdon Bovista
Lichen candelarius
-— cocciferus

— Prunastri

— saxatilis
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Bland de mera anmérkningsvirda vixter — till antalet 21 —, som
speciellt fran Farhult upptagas i ArRescHOuGs flora (1881) och som
viisentligen blivit kiinda genom apotekare RAGNAR WALLENGRENs ('®/,
1863—*2[, 1893) insamlingar i borjan av 1880-talet, anforas fyra redan
av ZETTERSTEDT. Dessa dro Cornus suecica, Pimpinella magna, Scirpus
ceespitosus och Setaria (Panicum) viridis.” Av vixtarterna fran fynd-
orter i trakten av Hoganiis — ARESCHOUG upptager dirifran 19 arter —-
iro vidare genom ZETTERSTEDT kiinda Datura Stramonium och Melam-
pyrum nemorosum."’

Vixtforteckningen i Flora Farhultensis omfattar 331 fanerogamer
och 36 kryptogamer. Dértill komma {ran trakten kring Hoganis ytter-
ligare 37 viixtarter, varav 6 kryptogamer. Dirmed uppgar sammanlagda
antalet arter, som genom ZETTERSTEDT blivit redan i borjan av 1800-
talet bekanta fran Kullabergsomradet, till 40+.

Noter och anmérkningar,

' LARs PETER WAHLIN (**/; 1772—%/y 1834), adjunkt i historia och romersk
villtalighet vid Lunds universitet, sedermera kyrkoherde i Farhult, slutligen i Norr-
hviddinge, teologie doktor och prost. En ildre slikting, provinciallikaren assessor
ANDERS MAGNUS WAHLIN (*/1y 1731—'/12 1797), utgav 1769 en Flora Junecopensis.
Den pa LLARS PETER WAHLINs iniliativ uppréttade I7lora IFarhultensis (Kullensis)
synes 1 viss man ha tillkommit med Flora Junecopensis som férebild, ehuru sist-
nimnda vixtforteckning ej ir alfabetiskt uppstilld, utan foljer LINNEs Flora Svecica
(1755).

JOHAN WILHELM ZETTERSTEDT (*°/5 1785—%%/1» 1874) var botanices demonsira-
tor och adjunkt i naturalhistoria, sedermera akademisekreterare, slutligen professor
i botanik och praktisk ekonomi vid Lunds universitet. Hans botaniska produktion
finnes anford i KrROKs bibliografi (1925, p. 783). ZETTERSTEDT har idven limnat en
del bidrag till RETzIUS' andra supplement till Skandinaviens flora (1809). I'6r flera
ar sedan inkopte jag pa ett antikvariat i Lund ZETTERSTEDTs handexemplar av den
iryckta forteckning, Conspectus plantarum, han utgav over vixterna i Lunds bota-
niska triidgard (1838). Detta exemplar, vilket ér interfolierat och innehaller ett stort
antal senare gjorda anteckningar rorande tridgardens vixtbestind under ZETTER-
STEDTs prefekttid, har éverlimnats 1ill Lunds universitetsbibliotek.

2 Vid citat av denna skrift bér observeras, att ett antal dir forekommande
fyndortsuppgifter, som, under hiinvisning till doktor C. LINDELL, meddelas for trak-
ten av Kullaberg, i stillet dro att hinfora till Skanes flora av NiLs LiLja (1838,
1870). Felet har uppkommit av firbiseende vid den redaktionella omarbelning, som
— utan d:r Bromovists medverkan foretogs av manuskriptet i och for dess
tryckning.

* Nammen, ursprungligen anviinda av JOHANNES BAUHINUS i Historia plantarum
universalis (bd 3, 1651, p. 436), anféras av LINNE i Flora Svecica (1755, p. 212) for
skilda former av denna art, motsvarande Rhinanthus major och minor.
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* ZETTERSTEDT torde hir ha avsett Salix pentandra.

? ZETTERSTEDT asyftar det karakteristiska cecidiet av Eriophyes Thomasi Nal.
(HOUARD, 1908: nr 4920), vilket forekommer flerestides i Skane, sarskilt vid kus-
lerna. Det har salunda antriaffats, utom a de fyndorter jag tidigare (GERTZ, 1918,
p. 48) anfort for Thymus-cecidiet i fraga. vid Arild, Nyhamnslige, Hor, Kavlinge,
Arendala, Falsterbo, Nybro, Kabusa, Gladsax, Vitemolla, Degeberga och Kjugekull.
Cecidiet yttrar sig i ombildning av skottspetsarna till starkt harbeklidda, nistan
vitulliga, huvudlika eller aggformiga bladrosetter.

% Darmed avses han- och honindivid av Valeriana dioica.

7 Samtliga dessa alger funna 1811 av AGARDH, som egenhiindigt infort deras
namn i handskriften (p. 224 i det foregdende).

% Ursprungligen skrivet Viola bicolor, men artnamnet har senare overstrukiis
och rattats till det synonyma arvensis. Under forstnamnda namn aterfinnes vixten
i IFlora IFarhultensis.

9 Anméarkningsviart nog namner ZETTERSTEDT icke Narthecium ossifragum,
som ir den tidigast kinda vixten fran trakten av Farhult. Den anfores niamligen
redan 1744 av JOHAN LECHE, Skaneflorans forste monograf (p. 24): »Anthericum
foliis ensiformibus, filamentis lanatis. Linn. Act. Stockh. 1741. p. 190. Crescit ad
pagum IFarhult.» Sannolikt hade viixten redan i borjan av 1800-talet forsvunnit fran
denna lokal. Under héanvisning till LECHE ar den upptagen av ELIAS IFRIES (1833,
p- 174): »in Kullen ad Farhults, fran »Farhults mase» i LiLtas flora (1838, p. 150)
och namnes dven i GYLLENSTIERNAs vaxtforteckning fran Kullen (1851, p. 79). Denna
uppgift gar sedan igen hos LILJA (1870, p. 224), ARESCHOUG (1866, p. 165: 188!,
p. 438) och Bromqvist (1935, p. 56). Med den i vissa av dessa arbeten jamvil
anforda fyndorten Kullen asyftas samma. av LECHE angivna lokal, FFarhults mosse,
sasom tydligt framgar av GYLLENSTIERNAS vixtforteckning, diar ingen niarmare upp-
gift betraffande fyndplatsen {or Narthecium ossifragum meddelas och endast en
hinvisning till LECHE inforts efter vaxtnamnet. Sedan LECHEs tid synes vixlen,
som namnt, icke ha antriffats vid Farhull. Herbarieexemplar av Narthecium ossi-
[ragum fran anforda lokal saknas i Lunds universitels Botaniska museum.

Det kan tilliggas, att nigra ar efter LECHE dven LINNE under skanska resan
— den 14 och 15 juli 1749 — besikte Kullen. Dirvid antecknades fran Hoganis
och Molle ndgra fa vixter (GERTzZ. 1936, p. 57), fran Jonstorp Radiola [linoides]
och Jungermannia hypophylla samt fran Farhult Acorus Calamus, vilken »vixie
hiir i otrolig myckenhets, Eriophorum polystachion, Thysselinum [palustre] och
Aira ceerulea. De sistnimnda funnos pa en myring, som -lag wid Pristegarden il
en stor widd, och rogde sin jordmon med sit laga griis, och till ho-birgning nistan
onyttiga orter» (LINNE, 1751, pp. 330, 331).

Anmiirkas skall ocksd. att efter ZETTERSTEDT, jimte andra forskare, dven WIL-
HELM HISINGER besokt trakten. Denne nimmer i sina floristiskt foga beaktade rese-
anteckningar (haft. 4, 1828, p. 163 Trifolium filiforme omkring Visby kyrkea»
samt (hiift. 6. 1837, p. 105) »Senecio viscosus, Scirpus maritimus vid Hoganas och
Hydrocotyle vulgaris, i vigdiken emellan Wisby och Allerum i granskapet af
Hoganis».

Fran GORAN WAHLENBERGs och LARS LEVI LAESTADIUS resa i Skane 1822 har
jag vidare omnamnt ett antal inom Kullabergsomradet — vid Hoganiis, Molle, Kulla-
skogen m.fl. stillen — funna viixtarter (GERTZ, 1942, p. 130).
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10 Ovan publicerade meddelande 6ver IFlora IFarhultensis forelag redan firdig-
skrivet och avslutat, da i september 1943 av professor ALF NYMAN till Lunds Bota-
niska Institution skinktes en samling herbarieviixter, som aren 1872—1892 insamlats
i Farhult, Kullaberg, Hoganés, Visby och a andra platser kring Farhult av apotekare
RAGNAR WALLENGREN. Samlingen innehéaller foljande arter fran FFarhult, vilka saknas
i ZETTERSTEDTs ovan meddelade forteckning: Adoxa Moschatellina, Aegopodium
Podagraria, Agrostis vulgaris, Alchemilla vulgaris, Anchusa arvensis, Anthemis tinc-
toria, Armeria elongata, Artemisia campestris. Aster Tripolium, Barbarea vulgaris,
Callitriche stagnalis, Campanula  glomerata  (Tunneberga. Jonstorps s:n), Carex
acuta, C. canescens., C. distans. C. glauca, C. pallescens, C. riparia (Tunneberga),
Cerefolium silvestre, Cichorium Intybus, Circwea lutetiana (Brunnby), Cirsium ar-
vense [ ferox, C. oleraceum, Corynephorus canescens (Jonstorp), Crepis tectorum,
Daphne Mezereum, Datura stramonium. Draba verna. Echium vulgare, Elymus are-
narius, Epilobium roseum (Svanshall, Jonstorps s:n), Erodium cicutarium, Eryngium
maritimum (Heljarod, Farhult), Eupatorium cannabinum, Filago minima, Gagea
lutea (Brunnberg). Galeopsis Ladanum, Gentiana campestris, Gnaphalium arenarium,
G. silvaticum, Gypsophila muralis, Haloscias scoticum (Svanshall), Herniaria glabra,
Hieracium Pilosella, Hypericum perforatum, Hypocheris glabra, H. radicata, Juncus
silvaticus, Lappa minor X intermedia. L. tomentosa. Listera ovata, Lithospermum
arvense, Lotus tenuifolius. Malaxis paludosa. Malva moschata. Myosurus minimus,
Neottia nidus avis, Odontites rubra § litoralis. Oenanthe fistulosa (Tunneberga),
Panicum crus galli, Phragmites communis, Plantago media, Polygonum aviculare
v. Robertii, P. viviparum (Svanshall). Potamogeton gramineus (Heljarod), P. lucens
(Vegeholms 4a). P. marinus (Skelderviken), Primula elatior, Ranunculus lingua
(Tunneberga), Rubus j[ruticosus . aprica, R. nitidus (Tranekiirr), R. suberectus,
Ruppia brachypus (Skelderviken). Salix pentandra. Scirpus rufus. Senecio viscosus,
Silene Armeria, S. inflata. S. maritima. S. nutans, Spergularia canina o salina,
Spircea [Jilipendula, Stachys arvensis, Tragopogon pratensis. Trifolium [ragiferum,
T. procumbens, Typha angustifolia. Utricularia vulgaris, Veronica arvensis, V. scutel-
lata v. villosa, Vicia Lathyroides, V. villosa (Tunneberga). Zannichellia major, Zostera
marina 5 angustifolia. [Fran anforda forteckning bora dock franriknas Cerefolium
silvestre, Corynephorus canescens. Erodium cicutarium och Listera ovata, vilka nim-

nas av ZETTERSTEDT fran Farhult under ildre. av mig forbisedda synonymer.]

Bland odlade eller forvildade viixter i trakten mirkas Borago officinalis (FFar-
hulls Gunnestorp)., Coriandrum sativum. Crocus vernus, Euphorbia Cyparissias
(Brunnby), Galanthas nivalis, Genista tinctoria, Iris sibirica, Polemonium ceeruleum,
Stipa pennata, Syringa vulgaris.

De av RAGNAR WALLENGREN a Kullaberg insamlade arterna - tll antalet
70 aterfinnas i forteckningarna av BLOMQVIST och GERTZ (1935).

Fran Mjohult hirror Agrimonia Eupatoria, Hoganis Cakile maritima, Poly-
gonum amphibium » aquaticum (Hoganis Ryd). Tragopogon porrifolius. Nyhamn
Senebiera Coronopus, Thalictrum minus (mellan Lerhamn och Nyhamn), Visby
Crepis virens, Ononis hircina. Rubus pyramidalis, Botrychium Lunaria. Ophioglos-
sum vulgatum, Krapperup Alyssum incanum, Digitaria ciliaris, Sium angustifolium.
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The dioecious forms of Rumex subgenus Acetosa
in Scandinavia.

By ASKELL LOVE.

Institute of Genetics, University of Lund.

[. Introduction. When examining the cytology and genetics of
plants it is of extraordinary value to the cytogeneticist to know the exact
taxonomical position of the material. Sometimes, when the species in
question is fairly uniform and easily determinable, it may be an easy
task to determine the exact name of its varieties with the aid of the
common Floras, but some material taken from the forms investigated
should always be incorporated in some botanical herbaria for eventual
control by later workers. If, however, the species is a multiform and
critical one, it is absolutely necessary to give it close taxonomical study,
before the detailed results from the cytogenetical investigations are to
be published. If all cytogeneticists were to make this a rule without
exception, their material would be of considerably higher value to the
workers in the fields of taxonomy, phytogeography and other related
departments of science.

For some years past the present writer has been engaged in investi-
gating various cytogenetical problems in the genus Rumex, especially
within the dioecious subgenera. In the course of this work the lack
of any exact taxonomical revision of the material has repeatedly
necessitated a close examination of the taxonomical literature and her-
barium material of the different forms described by previous authors.
It has mostly been a question of the determination of types belonging,
according to the prevailing opinion, to one and the same species, but
in some cases the material has belonged to some previously described
species, which according to the cytogenetical results are not biologically
isolated from one another. This is the case with the Scandinavian forms
of the dioecious Acetosae.

The original aim of the investigation was to study the occurrence
of karyotypes within the Scandinavian forms of Rumex Acetosa (coll.),

16 Botaniska Notiser 19%4.
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as well as to examine sterility and its causes within the species of this
group. Karyotypes, i.e. differences in the morphological type and form of
the chromosomes of individuals of the same or related species, have been
observed in material from different localities in Japan within forms of
»Rumex Acetosa» and »Rumex montanus» by KIHARA and YAMAMOTO
(1931), YamMAaMoOTO (1933, 1938) and ONO (1935), and the same dif-
ferences were met with in the material from different localities in Scan-
dinavia studied by the present writer (unpubl. data). It is impossible
to discover from the papers by the Japanese workers whether their
karyotypes differ somewhat taxonomically. In my material, however,
the morphological differences were in some cases so remarkable that
a publication of the results without any previous taxonomical investi-
gation would be utterly absurd. It was found that different individuals
in the material cultivated were met with in taxonomical literature under
the species names Rumex Acetosa L., R. arifolius ALL. (=R. montanus
DESF.), R. thyrsiflorus FINGERH., R. ambiguus GREN. and R. nivalis
HEGETSCHW. As the results of the cytogenetical analyses showed, how-
ever, that none of these forms are biologically isolated from one another,
these species names had to be replaced by more concise names of a
lower value. This paper will give the results of the studies of herba-
rium material and in taxonomical literature made on the basis of the
cytogenelical analyses. Owing to the present war these examinations
include only the forms met with in Scandinavia. The distribution maps
are drawn on the basis of examinations of 2033 sheets of herbarium
malerial from the Botanical Museums in Stockholm, Lund, Uppsala,
Gothenburg, Copenhagen, Helsingfors and from my own herbarium.

Although the different species of the subgenus Acetosa show well-
defined differences in morphology from the subgenera Acetosella and
Lapathum, a closer examination reveals that the hundred-odd species
of the subgenus are naturally arranged in some groups which may
belong to different yet related lines of evolution (cf. LOVE, 1943 a, b).
As the dioecious species from Scandinavia all belongs to one of these
groups, it may be convenient here to give a short description of the
four different sections of subgenus Acetosa.

II. Natural subdivisions of the subgenus Acetosa. The genus Rumex
is divided by modern taxonomists into three subgenera, Acetosella,
Acetosa and Lapathum (RECHINGER, 1937: cf. LOVE, 1943 b: DANSER,
1924). These subgenera are morphologically as well as cytogenetically
very well defined, as mentioned by LOVE (1943 a, b). The subgenus
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Lapathum has been studied from its taxonomical aspects by RECHINGER
(1932, 1933 a, b, 1935, 1937, 1939), who divides it (1937, 1939) into
three sections with one, three and ten subsections respectively. The four
species of the subg. Acetosella have been studied from cytogenetical and
taxonomical points of view by LOVE (1940, 1941 a, b, 1943 Db and
unpubl.). Although the arrangement of the subg. Acetosa has not
hitherto been closely studied by taxonomists, it may be subdivided into
a number of groups on the basis of morphological and cytogenetical
differences. Cytogenetically, the subgenus differs from Acetosella and
Lapathum mainly in the size of the chromosomes and the almost total
lack of polyploidy. The size of the chromosomes, however, varies some-
what within the subgenus, and according to the basic number of chro-
mosomes, sex conditions, morphological differences ete. the species of
the subgenus are themselves arranged naturally into four sections.
Only one of these, Fuacetosae, is native in Scandinavia, bul one species of
the section Scutati has run wild from the Botanical Garden at Uppsala
a long lime ago.

Subgenus Acetosa (CAMPDERA, 1819, pro parte; MEISNER, 1856,
pro sectione) RECHINGER FIL. (1937):

»Flores dioici, vel polygami: perigonii florum foeminorum folia
interiora fructificationis tempore nuce deinde pluries maiora, ecallosa
vel basi callo minulo recurvo praedita. Folia in mullis speciebus haslata
vel sagittata» (RECHINGER, 1937).

Sectio 1. Kuacetosae 1LLOVE, sect. nova.

IFlores dioici; perigonii folia interiora fructificationis tempore sem-
per fere longiora quam latiora, numquam late bialata. Perennes. Nu-
merus cardinalis chromosomaton x=7 (8).

Typus: Rumex Acetosa L.

Sectio 2. Hastati 1LOVE, secl. nova.

I'lores gynodioici vel polygamodioici (hermaphroditi?): perigonii
folia interiora fructificationis tempore prope rotunda, cordata vel latio-
res quam longiores, aperte bialata. Perennes. Numerus cardinalis
chromosomaton x=9.

Typus: Rumex Lunaria L.

Sectio 3. Scutati LLOVE, sect. nova.

I'lores hermaphroditi: perigonii folia interiora fructificationis tem-
pore rotunde cordata margine lato membranoso. Perennes. Numerus
cardinalis chromosomaton x=10.

Typus: Rumex scutatus L.
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Sectio 4. Vesicarii LOVE, sect. nova.

Flores hermaphroditi; perigonii folia interiora fructificationis tem-
pore maxima, rotunda — ovata, marginibus reticulate venosis. Fructus
bini (vel terni) concreti. Annui. Numerus cardinalis chromosomaton
x=9.

Typus: Rumex vesicarius L.

The dioecious section FEuacetosae is mainly distributed in the
arctic and temperate regions of the northern hemisphere, but some
representatives are also met with in the mountainous regions of tropical
Africa; it is circumpolar. The section Hastati includes the great majority
of the species of the subgenus; it is distributed mainly in the sub-
tropical and warm-temperate regions of the Old World. The section
Scutati includes a few forms not yet known in detail from the temperate
zone of Eurasia. The section Vesicarii is only represented by some
closely related species from the Mediterranean (cf. MURBECK, 1907;
SAMUELSSON, 1939).

III. The Scandinavian forms of section Euacetosae. As mentioned on
a previous page, the material studied by the present writer includes
types from different localities in Scandinavia, previously described as
five different species. Extensive hybridization experiments within each
of these types as well as between them in all directions have been carried
out during the last four years, the detailed cytogenetical results of
which will be published in later papers. Here it may be mentioned that
all these forms have the same somatic number of chromosomes, viz.
9n=14 in the females and 2n=15 in the males, and their sex mechanism
is based upon the same XX : XYY mechanism working according to
the Drosophila scheme (ONO, 1935; YaAmaMOTO, 1938; LOVE, 1942 and
unpubl.). The hybrids in all directions succeeded very well and the I,
plants showed practically no decrease in the fertility of pollen and
seeds compared with different »intraspecific» crosses of different pro-
veniences of the same types. In F, a segregation into a number of types
was met with, although some of the species characters, as. e.g. the
inflorescence of thyrsiflorus and ambiguus, the colour of the leaf,
the hairiness, the ochrea of alpestris, the colour of the seed etc. were
found to give a 3 :1 or 15 :1 segregation. Some natural intermediate
hybrids of pratensis and alpestris were also included in the material,
as well as a few natural hybrids between pratensis and thyrsiflorus
with a prevalence of the systematic characteristics of alpestris and
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thyrsiflorus respectively. The latter hybrid is, however, not common
in nature, as the flowering period of thyrsiflorus begins in Scandinavia
at about the same time as the flowering period of pratensis terminates.
The hybrid between pratensis and thyrsiflorus may be relatively
frequent in some places, although it is not easy to determine the hybrid
characteristics in nature. The [, hybrids showed a fairly wide morpho-
logical variation, but their vitality was not diminished for all that.
Thus, according to the modern views on species delimitation (cf.
DOBZHANSKY, 1937: DARLINGTON, 1940: TurriLL, 1940: LOVE and
LOVE, 1942, LOVE 1943 b) these forms are not specifically different.
The same view has previously been expounded by DANSER (1924, p. 11).
As, however, some of the types show a distinct geographical distribu-
tion and are morphologically easily determinable, they are to be re-
garded as subspecies of the main species (cf. Du RieTz, 1930; CLAUSEN,
Keck and HIESEY, 1940). The types showing only minor morphological
and geographical differences from the above-mentioned types may be
recorded as varieties. Thus, in the views of the present writer there is
in Scamdinavia only one species of Euacetosae with four subspecies and
some viarieties.

Thee Scandinavian subspecies of Rumex Acetosa L. may be deter-
mined according to the following key:

A. The ochrea laciniate all round.
a. Inflorescence single-branched: the leaves dark green, thick, and 2—6
times longer than broad; the basal lobes directed downwards.
Ssp. pratensis.
b. Inflorescence with repeatedly divided branches.
1. The leaves dark green, thick, 4—14 times longer than broad, spear-
shaped with large basal lobes, which are directed outwards.
ssp. thyrsiflorus.
2. The leaves large, light green, thin, 2—4 times longer than broad;
the basal lobes directed downwards. ssp. ambiguus.
B. The ochrea entire or laciniate only at the top. Inflorescence single-branched,
the leaves 1—6 times longer than broad, sometimes almost circular: the
basal lobes directed downwards. ssp. alpestris.

Rumex Acetosa LINNAEUS (1753).

This name for the species is taken here in its wider sense used
by LINNAEUS (1753), including all the Scandinavian types as well as
some other related forms from South and Central Europe. Types of
this species are met with all round the northern hemisphere.
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Subsp. pratensis (WALLR.) BLYTT & DAHL (1906).

Syn.: R. Acetosa var. o pratensis WALLROTH (1822). — R. Acetosa ssp.
Acetosa HAYEK (1908), HIITONEN (1933, 1934). — R. Acetosa L. auct. Scand.:
MURBECK (1899), ASCHERSON & GRAEBNER (1908—1913) (excl. var. alpestris
& var. hortensis). — Lapathum Acetosa Scororivs (1772).

Distribution: This is the most common form in the lowlands of
north, west and east Europe etc. The present writer has seen material
from all European countries as
well as from some extra-Euro-
pean localities. In the mountains
of Scandinavia it is replaced by
ssp. alpestris.

The ssp. pratensis is the most
common form in the lowland,
and in some subalpine regions in
Scandinavia. It is characterized
by its basal leaves being 2—6
times longer than broad; the
basal lobes are directed down-
wards (Fig. 1 a): the branches of
the inflorescence are single and
directed upwards, somewhat

Fig. 1. R. Acetosa ssp. pratensis. — a. A drooping and relatively long (Fig.

basal leaf. — b. The inflorescence. —c. The 1 b). The ochrea is laciniate (Fig.

ochrea. 1c¢). The inner fruit valves are

3—5 mm long, and the achene is

a shiny and dark-brown. The height of the plant is about 10-—130 cm,

the females being considerably higher than the males. Flowering period
is May—June.

As the ssp. pratensis occurs as a weed in Europe, its distribution
area may have been much influenced by Man. It is somewhat variable
and may be divided into a number of varieties and forms on the basis of
certain minor morphological differences. As only one such form has pre-
viously been included in Scandinavian literature, it will be mentioned here,
but all other forms and varieties will not be referred to in this paper.

Forma hirtulus (FREYN) LOVE, comb. nova.

Syn.: R. Acetosa var. hirtulus FREYN (1877), BECK (1909). — R. Acetosa
& scaber VELENOVSKY (1891). — R. Acetosa f. velutinus K. JOHANSSON (1897).

The form hirtulus differs from the main type in having one gene
for hairiness, the short hairs making the leaves and stems grey. It
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Fig. 2. The geographical distribution of R. Acetosa ssp. alpestris.

is met with in some scattered localities all over the distribution area
of the ssp. pratensis.

Subsp. alpestris (Scor.) LOVE, comb. nova.

Syn.: Lapathum alpestre SCOPOLIUS (1772). — R. arifolius ALLIONI (1785),
KocH (1837), BEcK (1909), MURBECK (1899). — R. hispanica GMELIN (1806).
— R. amplexicaulis LAPEYROUSE (1813). — R. montanus DESFONTAINES (1815).
— R. Allionii LINK (1829). — R. dimorphus GRENIER in GRENIER & GODRON
(1855—1856). — R. carpathicus ZarAaLowicz (1908). — R. fontano-paludosus
KALELA (1940). — R. Acetosa 2 & = LINNAEUS (1753). — R. Acetosa & arifolius
NEILREICH (1859). — R. Acetosa var. alpina RETzZIUS (1795), WAHLENBERG
(1812). — R. Acetosa var. alpestris HARTMAN (1832). — R. Acetosa ssp.
lapponicus HIITONEN (1933, 1934), (see below). — R. arifolius var. scoticus
DRUCE (1923).

Distribution: See Fig. 2. — According to ROTHMALER and SILVA
(1939) the species R. arifolius ALL. is found in Portugal. Herbarium
material denoted as that species and seen by the present writer does
not, however, belong to this type but is only a thin-leaved variety of
Ssp. pratensis.
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The ssp. alpestris is characterized by its basal leaves being 1-—6
times longer than broad, oval, with a cordate base and short, somewhat
protruding outwards basal lobes (Fig. 3 a). The leaves are of a softer
and thinner texture than ssp. pratensis and have more prominent veins

of a lighter green. The

W4 branches of the inflore-
;}f/ scence are single and
£ few-flowered (Fig. 3b).

The ochrea is entire or
slightly laciniate at the
top (Fig. 3 ¢). The fruit
valves are of about the
same size as those of the
ssp. pratensis, and the
achene is dark brown.
though often dull brown
or vellowish-green. The
height of the plant varies

Fig. 3. R. Acetosa ssp. alpest-

ris. — a. A basal leaf. — b. between about 3 em and
The inflorescence. — c. The over 180 cm, and its
ochrea.

flowering period is May
to August.

Within ssp. alpestris one rather distinct variety is met with:

var. niwalis (HEGETSCHW.) LOVE, comb. nova.

Syn.: R. nivalis HEGETSCHWEILER in HEGETSCHWEILER & HEER (1840).
— R. arifolius % nivalis DUFTSCHMID (1876). — R. Acetosa forma alpina
RosTrUP (1870). — R. Acetosa oecotypus alpinus TURESSON (1925).

The var. nivalis is a high-alpine form. characterized mainly by
its low growth (3—15 c¢m), and the almost round-shaped dark-green
leaves. As HEGETSCHWEILER (l.c.) shows by his note: »Hochalpinform
der vorigen montanen» (i.e. R. arifolius ALL.), he was aware of its close
relationship to the form here called ssp. alpestris. 1t is met with in the
higher regions of the Alps, in the mountains of Scandinavia and Ice-
land, in Nova Zembla, as well as in some other places. The Scandi-
navian dwarf plants of R. Acetosa seen by the present writer technic-
ally agree fairly well with herbarium material of R. nivalis from the
Alps, although certain minor differences in some characteristics of no
systematic value are found amongst material from different places.
Therefore, it is not correct to draw a distinction between the Alpine
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and Scandinavian dwarfs of R. Acetosa, as TURESSON (1925) and
BOCHER (1938) have done.

The nomenclatural history of the ssp. alpestrisis a rather interesting
chapter, not without confusions. It was observed by LINNAEUS (1753),
who includes it as var. § and ¢ of R. Acetosa in Species plantarum.
Later on the Scandinavian mountain form was named var. alpina
by RETZIUS (1795) and WAHLENBERG (1812) and var. alpestris by HART-
MAN (1832); then in 1899 MURBECK stated that this variety was identical
with the species R. arifolius ALL. of the Alps.

Although the species R. arifolius was included in some of the
Floras of Scandinavia (e.g. LINDMAN, 1926: BLYTT and DAHL, 1906),
not all Scandinavian botanists accepted the opinion expressed by MUR-
BECK (l.c.). These divergent opinions were very possibly induced by the
lack of knowledge of material from Switzerland, as well as by the fact
that in Scandinavia a number of fertile natural hybrids occur between
this type and the ssp. pratensis, showing the indefensibility of the
species name for this form. The views of a number of Scandinavian
botanists were expounded by HIITONEN (1933, 1934), when he described
the alpine Scandinavian type as R. Acetosa ssp. lapponicus Hr. with
the note: »R. arifolius auct. non ALL.» This name is included in the
Flora of Norway by NORDHAGEN (1940) and in the list of Scandinavian
higher plants by HYLANDER (1941) as well as in a number of present
works on the Scandinavian flora.

The view expressed by HIITONEN (l.c.) that the Scandinavian alpine
forms of R. Acetosa were not identical with the Alpine species R. ari-
folius ALL. is, however, not correct. The present writer has been able
to examine living as well as herbarium material of the Alpine species
and the ssp. lapponicus Hur. from Scandinavia, and he could not find
any morphological difference of systematic value between these forms,
although some hereditary differences between the Alpine and Scandi-
navian material are met with (cf. also TURESSON, 1925). The present
writer was also able to show that this type occurs in alpine and arctic
regions in the northern hemisphere (Iiig. 2), ie. it is an alpine and
arctic circumpolar form. Owing to its lack of biological isolation from
the ssp. pratensis and the other ssp. of R. Acetosa it is not to be regarded
as a taxonomically distinct species, but as it shows a fairly distinct
distribution and its morphology differs from that of ssp. pratensis, it
should be retained as a good subspecies. As has been shown above,
however, the name ssp. lapponicus only includes the Scandinavian
forms and excludes the forms of the Alps, and therefore it is to be
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regarded merely as a synonym of R. arifolius. But as will be shown
in the nomenclatural history of the Alpine form given below, this
name is not the oldest name of the species: moreover the oldest R. ari-
folius (LINNE fil., 1781) is only a ssp. of the African species R. abys-
sinicus JAcQ., and thus, this name should also be changed.

A new species of Rumex subg. Acetosa sect. Luacetosae was de-
scribed by KALELA (1940) from Karelia under the name of Rumex
fontano-paludosus KALELA. This form was included in the list of Scan-
dinavian higher plants by HYLANDER (1941) as a ssp. fontano-paludosus
(KALELA) HyYL. of R. Acetosa. The present writer has been able to
examine a number of sheets containing this plant from the herbarium
of the University of Helsingfors, determined previously by KALELA.
I was not able to distinguish between this form and other material of
the ssp. alpestris from northern Russia, Siberia, Kamtschatka, Scandi-
navia and the Alps: nor apparently is KALELA able to distinguish the
species from the ssp. lapponicus Hur., as he determined one typical
plant from Petsamo as the new species. In the view of the present
writer, the species name R. fontano-paludosus KALELA is to be rejected
as being only a synonym of R. Acetosa ssp. alpestris, in no way different
from the ssp. lapponicus HIIT.

According to a number of floristic works the name R. arifolius
ALLIONI (1785) is the oldest species name of the Alpine and circumpolar
form of R. Acetosa L. A closer study made by the present writer of her-
barium material and of data in floristic literature indicates, however,
that this opinion is not quite correct.

The first division of the Linnaean species was made by MILLER
(1768), who divided it into the two forms Acetosa pratensis and Acetosa
alpina. According 1o ASCHERSON and GRAEBNER (1908—1913), for
instance, this latter form is possibly identical with R. arifolius ALL.,
but according to MILLER (l.c.) it is identical with the var. § of R. Acetosa
in Species plantarum. The var. § (»( Acetosa pratensis, flore albo») is,
however, a somewhat disputable form of the ssp. pratensis. The present
wriler therefore assumes that the name Acetosa alpina MiLL. should
be rejected as a »nomen nudumy», although it is not impossible that it
was intended to denote the var. ¢ and ¢ in Species plantarum.

Four years later ScopoLius (1772) described a new species, La-
pathum alpestre, from »Alpibus Vochinensibus». The new species is
diagnosed as follows: »Flores dioici. Pedunculi ad articuli locum cras-
siores. IFolia ima cordato-sagittata; segmentis acuminatis; petiolis duplo
longioribus.» This form is evidently identical with the var. ¢ and ¢ of
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LINNAEUS (lc.), as is also shown by the closer diagnosis: »A prioribus
omnino diversus est. 1. Foliis spatulae formibus. 2. Pedunculus arti-
5 floris. 4. Ruptura facili pedi-
cellorum ad articuli sedem. 5. Foliis maioribus masculi calycis ovalis

culatis. 3. Bracteis amplexicaulibus, 2

et obtusis. 6. Caule femineo subnudo terminato florali et biunciali
racemo. 7. Valvis semen foventibus ovatis, obtusis, dentatis, crispis,
basi cordalis. 8. Angulis seminis ferrugineis.»

In 1776 JAcQUIN described a new species of Acetosa from cultivated
material originating from the mountains of Abyssinia. The species was
named R. abyssinicus. Five years later LINNE fil. (1781) named this
same species R. arifolius and declares the name given by JAcQuIN (l.c.)
lo be a synonym. The third new description of an alpine Acetosa was
given by ALLIONI (1785) under the name R. arifolius ALL. {from Pied-
mont. The diagnosis was: »Ab acetosa differt caule humiliori, foliis non
sinuatis, hamis brevioribus subrotundis, folia sunt virentia, lucentia,
mollia, triangularia Boni Henrici similia. Dioica esl: panicula coarctata,
ramis simplicibus, plumae stigmatum, quae etiam rubent, longiores.
Flores mares similes Rumici acetosae LINNAEIL, sed majores, antheris
magis obaesis.» A comparison of the diagnoses given by ALLIONI and
Scoprorius shows that R. arifolius ALL. is to be regarded as a synonym
of L. alpestre Scop., and both the descriptions are made from material
found in the Italian Alps. In view of the above-mentioned results of the
studies on the cytogenetics and geography of this form, it should be
regarded as a subspecies, and owing to its nomenclatural history the
most correct designation of the type is ssp. alpestris (Scor.) LOVE. The
names «arifolius, montanus, lapponicus, fontano-paludosus etc. listed
above should be rejected as synonyms.

According to BECK (1909), the species R. abyssinicus JACQ. is
merely a form of R. arifolius and its type specimen is only a cultivated
individual of the last-mentioned form. According to herbarium studies
made by the present writer, this form seems, however, to be a distinct
species of secl. Euacetosae, replacing the species R. Acetosa in tropical
Africa. Sometimes, however, it somewhat resembles R. Acetosa ssp.
alpestris, especially when cultivated in botanical gardens in Europe,
but differs from it, inter alia, by the ochrea being laciniate and by the
large petiolate triangular leaves, which are occasionally found with
small teeth. The name R. arifolius L. fil. should be reserved for one of
the subspecies of the very polymorphous tropical and subtropical main
species R. abyssinicus JACQ.
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Fig. 4. The Fennoscan-
dian distribution of R.
Acetosa  ssp.  thyrsi-

[lorus.

Subsp. thyrsiflorus (FINGERH.) HAYEK (1908).

Syn.: R. thyrsiflorus FINGERHUT (1829). — R. haplorrhizus CZERN. in
TURCZANINOW (1856). — R. thyrsoides FRISTEDT & FRIES (1861) (non DESF.),
HARTMAN (1864), NYMAN (1867), ARESCHOUG (1881). — R. Kochii WILLKOMM
(1863). — R. auriculatus HAUSSKNECHT (1885), MURBECK (1899). — R. hae-
matinus KIHLMAN (1900). — R. Acetosa v Oxalis crispa LINNAEUS (1753). —
R. Acetosa § crispus RotH (1788). — R. Acetosa {3 foliis crispus CAMPDERA
(1819). — R. Acetosa var. § auriculatus WALLROTH (1822). — R. Acetosa var.
thyrsiflorus FRIES (1845). — R. Acetosa var. 7 subhastata LINDGREN in HART-
MAN (1849). — R. Acetosa var. angustata MEISNER (1856). — R. Acetosa c.
thyrsiflorus ASCHERSON & GRAEBNER (1898).

Distribution: See Fig. 4, giving the Scandinavian distribution of
the ssp. thyrsiflorus. The present writer has also seen material from
northern Siberia, Russia, Poland, Germany, Chechoslovakia, Hungary,
Austria and Holland. The subspecies is replaced by R. thyrsoides DESF.
and R. intermedius DC. in southwest Europe and North Africa.

The ssp. thyrsiflorus is characterized by the basal leaves being
4—14 times longer than broad. narrow lanceolate, almost spear-shaped
and often with crispate margins (Fig. 5 a). The basal lobes are large
and protrude outwards. The inflorescence is repeatedly divided and
forms a dense tuft (Fig. 5b). The ochrea is laciniate (Fig. 5c¢). The
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fruit valves are about 3—4 mm long and the achene is a shiny dark-
brown. The tap-root is thick and mostly very long. The height of the
stem is 40—160 cm, the females always being the taller. Flowering
August.

This subspecies seems to be an eastern ecotype of Rumex Acetosa
in the widest sense of the word (cf. TURESSON, 1922; CLAUSEN, KECK
and Hiesy, 1940). It is
common along roads and
in fields in Denmark and
in the Swedish province
of Scania, but in other

period: July

regions in south Scandi-
navia it is not as frequent
as the ssp. pratensis. It
seems to have invaded
Denmark and Sweden
from the south, but in
Finland it comes from
the east.

The species value of
this form has been some-

what discussed by pre- Fig. 5. R. Acetosa ssp. thyrsiflorus. — a. A basal
vious writers. LINNAEUS leaf. — b. The inflorescence. — ¢. The ochrea.

(1753) named it merely

as a variety, a conception accepted by, e.g. WALLROTH (1822), CAmP-
DERA (1819), MEISNER (1856) and others (see above). The type was
named as a subspecies or a species of a lower value by HAYEK (1908),
BryrT and DAHL (1906), MELA and CAJANDER (1906), HITONEN (1933,
1934) and NORDHAGEN (1940), but its species name is used by, e.g.,
MURBECK (1899), LINDMAN (1926), HYLANDER (1941) and a number of
other Scandinavian and extra-Scandinavian botanists. ASCHERSON and
GRAEBNER (1908—1913), who in a previous work (1898) named the
type as a variety, use the species name R. thyrsiflorus with great hesita-
tion, as is shown by the note: »Wir haben lange geschwankt, ob wir
diese Pflanze wieder als Rasse des R. acetosa auffiihren sollten. Da sie
ja zweifellos einen recht hohen Grad von Selbstindigkeit besitzt, so
haben wir uns entschlossen, dem vorziiglichen Kenner der Gattung,
MURBECK, darin zu folgen und sie als Art der Gesamtart R. acetosa
aufzufithren.» According to the results obtained by the present writer,
however, it is without doubt only a subspecies of the species R. Acetosa.
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Some confusion as to the priority of the names R. thyrsiflorus and
R. auriculatus has arisen in botanical literature (MURBECK, 1899:
ASCHERSON and GRAEBNER, 1908-—1913). WALLROTH (1822) included
the type in a »var. § auriculatus> of R. Acetosa, which possibly also
comprised some forms of R. intermedius and R. thyrsoides. In subse-
quent pages he uses the name »R. auriculatus» as an abbreviation
of R. Acetosa var. § auriculatus. HAUSSKNECHT (1885), MURBECK (1899)
and some later authors (DANSER, 1921, 1924) therefore regarded this
name as an older species name than R. thyrsiflorus FINGERHUT (1829).
As, however, it is quite clear that WALLROTH (l.c.) considered the form
to be merely a variety. the present writer assumes that it would be
most correct to take the name R. auriculatus as a »nomen nudum» only.

In botanical literature as well as in the herbaria some plants have
been designated as hybrids between R. Acetosa and R. Acetosella. A
study of the herbaria shows that all these plants belong to R. Acetosa
ssp. thyrsiflorus. In fact. no real hybrids between the two dioecious
subgenera of Rumex have ever been obtained (cf. LOVE, 1943 b).

One of the types included in the ssp. thyrsiflorus in the present
paper is the form: described by KiHLMaN (1900) from Lapponia var-
sugae under the species name R. haematinus and called var. haematinus
of R. thyrsiflorus by MELA and CAJANDER (1906). It is not impossible
that this form may have some taxonomical value, e.g. as a form or
a variety of a lower range, but at present the writer is not able to say
whether it really is different from the main type of the species met with
in northern Russia.

Subsp. ambiguus (GREN.) LOVE, comb. nova.

Syn.: R. ambiguus GRENIER in GRENIER & GODRON (1855—1856). —

R. hortensis VIs. ex. NYMAN (1882). — Acetosa hispanica lLirja (1870). —
R. Acetosa § hortensis DIERBACH (1827). — R. Acetosa h. ambiguus GURCKE in

RICHTER (1897).

This subspecies has been introduced as a garden variety in Scan-
dinavia. It is characterized by large, thin, light-green leaves, 2—4
times longer than broad, with almost the same form as is met with in
ssp. alpestris (Fig. 6 a). The inflorescence is repeatedly divided as in
ssp. thyrsiflorus (Fig. 6 b). The ochrea is somewhat laciniate (Fig. 6 ¢)
in all material studied by the present writer, although one disputable
statement as to the occurrence of an entire ochrea in this form occurs
in literature (ASCHERSON and GRAEBNER, 1908—1913, p. 780: » Tuten
meist nicht ausgefranst [HEGETSCHWEILER nach MaALy briefl.]»).
Flowering period: May—June.
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The origin of this
subspecies is as vet un-
known. According to
ASCHERSON and GRAEB-
NER (l.c.) it might pos-
sibly be regarded as a
hybrid, but in experi-
ments made by the pre-
senl writer no evidence
in support of this as-
sumption has been ob-
served as vet. The plant
has for a long time bheen

cultivated as a cabbage-
plantin Scania (cf. LILJA,

1870). In recent years it Fig. 6. R. Acetosa ssp. ambiguus. — a. A basal
has been distributed in leaf. — b. The inflorescence. — c¢. The ochrea.

Sweden by some seed
associations, such as. e.g., Weibullsholm in Landskrona, under the

e

name Rumex Acetosa.
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Beobachtungen iiber die thamniscophage
Mykorrhiza einiger Halophyten.

Von NILS FRIES.

Nachdem vor allem SCHLICHT (1889). JANSE (1897) und STAHL
(1900) in umfassenden Arbeiten nachgewiesen haben, dass die meisten
Landpflanzen einen dem Ausseren nach zwar wenig auffilligen. aber
anatomisch sehr charakteristischen Typ von endotropher Mykorrhiza
besitzen, hat diese in vieler Hinsicht interessante und rétselhafte Form
von Symbiose den Gegenstand mehrerer Spezialuntersuchungen gebildet
(Bibliographie bei RAYNER 1927 und LIHNELL 1939). Mikroskopisch
kennzeichnet sich diese Mykorrhiza vor allem durch gewisse eigenartige
Ausbildungsformen des Endophytenmyecels, die sog. Vesikeln, Arbus-
keln und Sporangiolen. Wenn man von den speziellen Formen von
Mykorrhiza absieht, die bei Orchidaceae und Ericaceae vorkommen,
diirfte der erwihnte Typ in den meisten Féllen — und auf jeden Fall
bei den im folgenden behandelten Arten — mit dem iibereinstimmen,
den BURGEFF (1938) in seiner Ubersicht der Farnmykorrhizen als tham-
niscophage Mykorrhiza bezeichnet. Dieser Mykorrhizatyp ist tatsichlich
innerhalb der Familien der allermeisten Samenpflanzen angetroffen
worden, mit Ausnahme vor allem von Polygonales, Centrospermae,
Cruciferae und Cyperaceae, scheint an kein besonderes Klima oder
geographisches Gebiet gebunden zu sein und kann offensichtlich an den
verschiedenartigsten Standorten auftreten (vgl. ASAT 1934).

Wiihrend eines Aufenthalts im Sommer 1939 auf der Insel Nord-
koster vor Stromstad an der schwedischen Westkiiste widmete ich auf
dieser Insel und den ringsherum liegenden Inseichen der Verbreitung
der thamniscophagen Mykorrhiza unter den Halophyten eine gewisse
Aufmerksamkeit. Hinsichtlich des Materials, das damals eingesammelt
(wihrend der Monate Juni und Juli) und fixiert wurde, kam ich
jedech erst kiirzlich dazu, es nidher zu durchforschen. Die angestellten
Beobachtungen, die hier im folgenden wiedergegeben werden sollen,
betreffen teils das Aussechen der Mykorrhiza bei einigen Meeresufer-
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pflanzen, teils ihr Vorkommen an verschiedenen Standorten, wobei
Aster tripolium das wichtigste Studienobjekt gewesen ist.

Beim Einsammeln wurde entweder das ganze Wurzelsystem fixiert
oder, wenn es zu gross war, kleinere Teile desselben. Als Fixierungs-
mittel wurde Karpetschenko-Nawaschin benutzt und beim Firben
Anilinblau und Orseillin BB. Eine Reihe orientierender Beobachtungen
wurde in der Natur unter Hilfe eines kleinen Reisemikroskops an-
gestellt, sonst griinden sich meine Resultate ausschliesslich auf in
Parraffin eingebettetes und mikrotomgeschnitlenes Material.

Vorkommen und Aussehen der Mykorrhiza bei verschiedenen Halophyten.
Das Vorkommen thamniscophager Mykorrhiza bei Halophyten wurde
frither u. a. durch MASON (1928) und ASAI (1934) aufgezeigt. Von den
auf Marschland in England wachsenden Halophyten besassen nach
MasoN unter anderem Aster tripolium, Armeria maritima, Glaux mari-
tima und Plantage maritima eine typische Mykorrhiza der erwihnten
Art, wihrend eine solche u. a. bei Salicornia europaea und Triglochin
maritimum fehlte. Beziiglich aller dieser Arten, die auch auf Koster
vorkommen, habe ich nur die Richtigkeit ihrer Beobachtungen be-
kriftigen konnen. Sie teilt mit, auch bei Cochlearia officinalis Mykor-
rhiza gefunden zu haben, was ich leider an schwedischem Material
nicht zu kontrollieren versucht habe. Mykorrhiza bei einem Vertreter
der Fam. Cruciferae diirfte nimlich frither kaum festgestellt worden
sein, weshalb ihre Angabe {iber diese Art vielleicht mit einer gewissen
Reservation zu betrachten ist.

Ausser bei den obengenannten Meeresuferpflanzen habe ich tham-
niscophage Mykorrhiza bei Matricaria maritima und Ranunculus cym-
balaria beobachtet, dagegen nicht bei Salsola kali, Suaeda maritima,
Minuartia peploides, Silene maritima, Sagina subulata, Crassula aqua-
tica und Carex arenaria. Die Arten, bei denen negative Ergebnisse
notiert wurden, gehéren in den allermeisten Féllen den einleitend ge-
nannten Ordnungen und Familien an, die notorisch ohne Mykorrhiza
sind. Gewisse dieser Arten, wie Suaeda maritima und Minuartia peploi-
des, wurden sehr genau untersucht, und es wurde von verschiedenen
Lokalen Material genommen, doch konnte ich auch in Fillen, wo die
Wurzelsysteme mit mykorrhizatragenden Wurzeln anderer Pflanzen
beinahe verflochten waren, keine Spur von Pilzinfektion beobachten.

Beziiglich des Baus der Mykorrhiza bei den verschiedenen Arten
(ausser bei Armeria maritima, von der sehr wenig Material eingesam-
melt wurde) habe ich folgendes aufgezeichnet.
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IFig. 1. Langsschnitte durch zwei Mykorrhizen von Aster tripolium. Anhiufungen

dickwandiger Vesikeln in der primidren Rinde. Vergr. 100.

Aster tripolium L. Nur die schmilsten, hochstens 0.4 mm dicken
Wurzeln sind zu Mykorrhizen ausgebildet. Die Pilzinfektion ist auf
keine gewisse Zellschicht lokalisiert oder auch nur konzentriert, son-
dern fritt in der gesamten primiiren Rinde zwischen Exo- und Endo-
dermis auf. Die diinnwandige, an grossen Interzellularen reiche, oft
beinahe aérenchymatische primire Rinde (vgl. MAGER 1932, S. 672)
kann also vollstindig von dem Endophyten durchwachsen sein, der
hier in allen seinen charakteristischen Entwicklungsstadien anzutreffen
ist. Mitunter dominieren Vesikeln von typischem Aussehen, und zwar
héufig in einer solchen Menge, dass das Rindengewebe der Wirtspflanze
vollig desorganisiert wird (Fig. 1). Die oft zu mehreren beisammen
liegenden Vesikeln werden sowohl inter- wie intrazellular gebildet und
erreichen eine Liinge von 40—100 p. und eine Breite von 30—60 y. Der
Inhalt erweist sich gewo6hnlich als schaumartig, wobei die verschiedenen
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zustimmen scheinen (vgl. z. B. GALLAUD 1905, LIHNELL 1939).

Matricaria maritima L. und Plantago maritima L. In der pri-
miiren Rinde der diinnen Wurzeln, die hier bedeutend fester gebaut
sind und weniger entwickelte Interzellularen haben als bei Aster tripo-
lium, entwickelt sich der Pilz in derselben Weise, wie sie oben fiir
Aster tripolium geschildert wurde.

Glaux maritima L. Eine Untersuchung des ziemlich geringen
Materials, das von Glaux maritima eingesammelt wurde, zeigte, dass
die Infektion durch den mykorrhizabildenden Pilz sich auch hier auf
die jiingsten und schmiilsten Wurzeln mit einem Durchmesser kleiner
als 0.3 mm beschrinkte. Zum mindesten in den untersuchten Mykorr-
hizen liess sich trotz sorgfiltigem Suchen keine einzige Vesikel beob-
achten. was auf einem Zufall beruht haben kann; sonst fanden sich
Hyphen von iiblichem Aussehen, Arbuskeln, Sporangiolen usw. Der
Endophyt wuchs zwar durch die ganze primiire Rinde hindurch, mit-
unter ziemlich vollstindig, doch waren die Hyphen in den dusseren
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Zellschichten, wo auch die meisten Arbuskeln auftraten, immer be-
deutend reicher verzweigt. Wenigstens die zwei zundichst der Endo-
dermis gelegenen Zellschichten waren oft ganz infektionsfrei. Eine
deutliche Regioneneinteilung von der Art, wie sie JANSE (1897) bei
Mykorrhizen tropischer Pflanzen wahrgenommen hat, liess sich in-
dessen nicht unterscheiden.

Ranunculus cymbalaria Pursh. Ranunculus cymbalaria, der auf
Nordkoster einen seiner wenigen schwedischen Fundorte besitzt,
wurde hier an demselben Lokal eingesammelt, wo er 1918 durch
IFRISENDAHL angetroffen wurde (FRISENDAHL 1921), nimlich innerhalb
der Valnisbucht an einem seichten Teich mit Salzwasser. Das Ein-
sammeln von Wurzeln fand zwar nur ein einziges Mal statt, am 23.
Juli. doch erwies sich das Material als sehr reich an Mykorrhizen.

In simtlichen untersuchten Fillen hatte die Mykorrhiza einen Bau,
der in mehrerer Hinsicht von dem der anderen oben beschriebenen Halo-
phyten abwich (Fig. 3). Der dussere Teil der priméren Rinde. und zwar
bis zu 1--2 Zellschichten ausserhalb der Endodermis, war von weiten,
lingsverlaufenden Interzellularen durchzogen. In diesem Teil der pri-
miiren Rinde fanden sich ausschliesslich ziemlich undifferenzierte, spiir-
lich verzweigte Hyphen und mitunter vereinzelte Vesikeln. Von diesen
Hyphen, die vor allem in der Lingsrichtung der Wurzel und zwar
sowohl intra- wie interzellular verliefen, drangen kleinere Seitenhyphen
in die gleich ausserhalb der Endodermis liegenden Zellen ein, wo sie
typische Arbuskeln ausbildeten (»arbuscules composées»: GALLAUD).
Fs war also nur 1, hochstens 2 Zellschichten, die Arbuskeln beher-
bergten und dadurch eine Art Verdauungsschicht bildeten in Analogie
mit der, die bei der Orchideen-Mykorrhiza in peripherer gelegenen
Zellschichten vorkommt. Die Zellen in dieser innersten Schicht waren
gross, gewOhnlich fast kubisch, und hatten Zellkerne, die in den Fillen,
wo ein Arbuskel in der Zelle deutlich ausgebildet war, griosser zu sein
schienen, als die Kerne in uninfizierten Zellen derselben Schicht. Bei
der Messung des mittleren Durchmessers von 25 Kernen in Zellen von
jeder Kategorie zeigte es sich, dass der Kerndurchmesser in den un-
infizierten Zellen 6.5 . =0.25 y. war und in den infizierten 8.8 1. £0.2 ,
weshallh also ein statistisch gesicherter Unterschied bestand. Ahnliche
Verhiiltnisse sind zuvor bei Vinca (DEMETER 1923), Eriostemon Crowei
(Mc LUCKIE & BURGES 1932) und Juniperus communis (LIHNELL 1939)
nachgewiesen worden. ‘

Da die oben gegebene Darstellung iiber den Bau der Mykorrhiza
hei Ranunculus cymbalaria sich nur auf Material von einem einzigen
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Fig. 3. Medianer Lingsschnitt einer Mykorrhiza von Ranunculus cymbalaria mit
Arbuskeln, Vergr. 320.

Lokal griindet, das bei einer einzigen Gelegenheit eingesammelt wurde,
ist es natiirlich nicht ausgeschlossen, dass die Mykorrhiza bei dieser
Pflanze auch andere Formen annehmen kann. Es findet sich jedoch
eigentlich kein Grund dafiir, etwas anderes anzunehmen, als dass die
Ausbildung der Mykorrhiza, wie sie oben beschrieben wurde, wirklich
fiir Ranunculus cymbalaria charakteristisch ist, da die fraglichen Pflan-
zen in diesem Fall an einem fiir sie typischen Standort aufgenommen
wurden, wo sie sich nach allem zu urteilen wohlbefanden.

Aus den Beschreibungen, die sich in der einschligigen Literatur
finden, ergibt sich, dass die thamniscophage Mykorrhiza bei verschie-
denen Pflanzen zweifellos verschiedenen Bau aufweisen kann. Der von
mir bei Aster tripolium, Matricaria maritima, Plantago maritima und
Glaux maritima beobachtete Typ (der moglicherweise bei der leizt-
genannten Art etwas abweicht). wo Arbuskeln in allen Zellschichten
der priméren Rinde, und zwar ausser in Exo- und Endodermis. gebildet
werden konnen, ist sichtlich sehr allgemein und stimmt ganz mit dem
iiberein, den GALLAUD (1905) als »Arum maculatum-Typ» bezeichnet
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und der u. a. von LIENELL (1939) bei Juniperus communis eingehend
studiert wurde. Der obenstehend zuletzt geschilderte Typ, der bei
Ranunculus cymbalaria vorkam und wo die Arbuskeln nur in der
innersten (ausserhalb der Endodermis befindlichen) Zellschicht der
priméiren Rinde auftraten, ist ebenfalls frither beschrieben worden,
namlich durch MOSTAFA (1938) fiir Tropaeolum majus und Phlox
Drummondii, und diirfte zu der Gruppe von Mykorrhizen gehoren, die
GALLAUD unter der Bezeichnung »Paris quadrifolia-Typ» zusammen-
fasst und die er u. a. bei Ranunculaceen beobachtet hat. Nach GALLAUD
wiirden bei Mykorrhizen vom »Paris quadrifolia-Typ» die Hyphen
ausschliesslich intrazellulir verlaufen, was ich indessen beziiglich
Ranunculus cymbalaria nicht bekriftigen kann. Nach MOSTAFAs Be-
schreibungen und Bildern zu schliessen scheint dies auch nicht fiir
Tropaeolum majus zu gelten.

Man kann sich fragen, ob die Verschiedenheit im Bau der tham-
niscophagen Mykorrhizen dadurch verursacht wird. dass der Endophyt
bei den einzelnen Typen durch verschiedene Pilzarten mit verschiedener
Wachstumsweise in den Wurzelgeweben vertreten wird. Jedwede
Erorterung der systematischen Verhiltnisse des fraglichen Pilzes be-
wegt sich jedoch notgedrungen auf sehr unsicherem Grund, solange
alle Reinkulturversuche misslungen sind. Bis auf weiteres will es am
einfachsten erscheinen anzunehmen, dass die Ausgestaltung der tham-
niscophagen Mykorrhiza in verschiedenen Fillen einen Ausdruck bildet
flir die verschiedene Wachstumsweise ein und desselben Pilzes in den
Waurzeln verschiedener Wirtspflanzen, und dass die Wachstumsweise
durch die anatomischen und chemischen Verhiltnisse bedingt wird,
die in den verschiedenen Fillen vorliegen. Der entscheidende Faktor
ist hier offenbar die Fihigkeit der Wirtszellen, Arbuskelbildung zu
induzieren, eine Fihigkeit, die verschiedene Zellschichten in der pri-
miren Wurzel bei verschiedenen Pflanzen nicht in demselben Grad
zu besitzen scheinen.

Das Vorkommen der Mykorrhiza an verschiedenen Standorten. Zum
Unterschied von gewissen anderen Mykorrhiza-Typen ist die thamnisco-
phage Mykorrhiza sowohl hinsichtlich ihrer Ausformung wie ihres
Vorkommens iiberhaupt wenig vom Standort abhéngig. Ganz in Wasser
submergiert scheint sie indessen nicht gerade vorzukommen. da sie
immer bei reinen Wasserpflanzen fehlt (STAHL 1900, AsA1 1934). Da
ein Teil der hier studierten Meeresuferpflanzen an ziemlich verschieden-
artigen Standorten auftritt, konnten sie meines Dafiirhaltens nach
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geeignete Gegenstinde bilden fiir eine Untersuchung iiber Vorkommen
und Ausbildung der Mykorrhiza unter verschiedenen, zum Teil ziem-
lich extremen #usseren Bedingungen. Als geeignetstes Studienob jekt
bot sich unter diesen Umstinden Aster tripolium dar, vor allem weil
die Verpilzung des Wurzelsystems bei dieser Art normalerweise um-
fassender zu sein schien als bei einer anderen der hier in Frage kom-
menden Pflanzen.

Wurzelsysteme von Aster tripolium wurden von 11 verschiedenen
Lokalen auf Nordkoster und den kleineren, weiter draussen am offenen
Meere gelegenen Inseln eingesammelt. In einem Fall wuchs die Pflanze
in tiefem Dy bei einer kleinen Wasserlache auf einer Strandwiese, in
einem zweiten auf einem Sandstrand im oberen Teil der Litorale, in
einem dritten auf einem steinigen Strand an der unteren Grenze der
Litorale, sodass das Wurzelsystem fast stindig unter der Meeresober-
fliche lag, und in einem vierten IFall fand ich die Pflanze in einer
Felsenwanne in der Supralitorale. In allen restlichen 7 Fillen wuchsen
die Pflanzen in engen Gesteinsspalten in verschiedener Entfernung
vom Meere, in einer Reihe von Fillen so nahe, dass der Wogenschlag
bei Sturm die Fundstelle iiberspiilen musste.

Als Ergebnis der mikroskopischen Untersuchung der eingesam-
melten Wurzelsysteme ergab sich, dass bei sémtlichen bis auf eines
typische thamniscophage Mykorrhizen vorkamen. Das Wurzelsystem
bei diesem Ausnahmefall gehorte einer jungen, noch nicht blithenden
Pflanze an, die von einer schmalen Spalte eines sehr exponierten
Felsens auf der ganz draussen am offenen Meere gelegenen Insel Nyp-
holmen stammte. Infolge der Schwierigkeil., aus der schmalen Spalte
das Wurzelsystem vollstindig herauszupriparieren, lisst sich indessen
die Moglichkeit nicht génzlich ausschliessen, dass auch hier verein-
zelte Mykorrhizen vorgekommen sein konnen, die nicht zur Unter-
suchung gelangt sind. Das relativ geringe Alter der Pflanze kann sicher
in diesem Fall nicht der Grund tiir die ausgebliebene Mykorrhizabildung
gewesen sein, da ich an anderen Lokalen bedeutend jingere Pflanzen
(mit nur 2—3 entwickelten Blittern) schon reich mit Mykorrhizen
versehen angetroffen habe.

Wenn man nicht mit der Moglichkeit einer zyklischen Infektion
wie bei Lolium (Mc LENNAN 1926) rechnen will, was hier wenig glaub-
haft sein diirfte, muss man im Untersuchungsergebnis einen weileren

Beleg dafiir sehen, wie ausserordentlich verbreitet augenscheinlich
tel b} S
fast allgegenwiirtig — der Pilz ist, der die thamniscophage Mykorrhiza
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bildet. Nicht einmal eine fast permanente Submergierung des Wurzel-
systems konnte sichtlich eine Infektion verhindern, weshalb der
fragliche Endophyt also zu den ziemlich wenigen Pilzen zu rechnen
ist, die in Meerwasser wachsen.

Zusammenfassung.

1. Von 14 untersuchten Halophyten auf der Insel Nordkoster an der schwe-
dischen  Westkiiste besassen die folgenden thamniscophage Mykorrhiza: Aster
tripolium, Matricaria maritima, Plantago maritima, Glaux maritima, Ranunculus
cymbalaria und Armeria maritima.

2. Das Aussehen der Mykorrhiza bei den vier erstgenannten Arten wurde in
Kiirze beschrieben. Die Entwicklung des Endophyten in der priméren Rinde war
bei den einzelnen Arten etwas verschieden: Bei Aster tripolium, Matricaria maritima
und Plantago maritima wurden Arbuskeln in allen Zellschichten gebildet (ausge-
nommen Ixo- und Endodermis). bei Glaue maritima hauptsichlich in den dusseren
und bei Ranunculus cymbalaria fast nur in der innersten Zellschicht zunédchst der
IEndodermis. Der Durchmesser des Zellkerns war bei Ranunculus cymbalaria um
30 %0 grosser in Zellen, die Arbuskeln enthielten, als in uninfizierten Zellen.

3. Mit Aster tripolium als Studienobjekt wurde das Vorkommen der Mykorr-
hiza an verschiedenen Standorten undersucht. Nur in 1 IFall — dieses Individuum
wuchs in einer schmalen Gesteinsspalte eines ausgesetzten IPelsens auf einer Klip-
peninsel — Kkonnte keine Mykorrhiza mit Sicherheit nachgewiesen werden, sonst
wurde eine solche an samtlichen 10 untersuchten Lokalen beobachtet, auch in
Fillen, wo sich das Wurzelsystem fast standig unter der Meeresoberflache befand.

Institut fiir physiologische Botanik der Universitit Uppsala, im Juni 1943.
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Lithothamnion fornicatum Fosl.
ny for Sverige.

(With an English summary.)

Av SVANTE SUNESON.

I min avhandling om de svenska corallinacéerna (SUNESON 1943),
som var avsedd alt limna en sa fullstindig behandling som mojligt
av kalkalgerna i de svenska farvattnen, upptogos tre for omradet forut
icke kinda arter, nimligen Choreonema Thureti, Lithophyllum orbi-
culatum och L. pustulatum. Forutom dessa hade jag mig bekant ytter-
ligare en for svenska vistkusten ny corallinacé, en Lithothamnion-art,
som tyvarr icke kunde medtagas i det nimnda arbetet, eftersom jag
forst onskade kontrollera min bestimning genom jamférelse med ma-
terial ur FOSLIEs samlingar. Detta har forst nu latit sig gora, och
arten har dirfor heller icke kunnat komma med i det av KYLIN (1944)
utgivna stora floraarbetet »Die Rhodophyceen der schwedischen
Westkiiste».

Ifragavarande art insamlades av numera fil. lic. MATS W.ERN vid
ett tillfille sommaren 1932 i Bohuslin (Skafté s:n). Fyndet overlim-
nades till professor H. KYLIN, som sedan haft vinligheten stilla det
till mitt forfogande. Licentiaten WERN har med stor beredvillighet
limnat mig foljande utdrag ur sin dagbok, vilket nirmare belyser
omstiindigheterna kring fyndet:

» Bohuslin, Skafté s, Sjilholmen (norr om Tjells6) den 21. 7. 32.

Skrapning med skave utmed en tvirbrant pa 6ns sydostsida mellan
4 och 1 meter. Bryopsis plumosa, Asperococcus bullosus, Leathesia
difformis, Mesogloia vermiculata, Cystoclonium purpurascens, Phyllo-
phora membranifolia, Polysiphonia nigrescens, Rhodomela subfusca,
Halichondria panicea m.fl. Vid en skavning mellan 4 och 2 meter pa
en svag oOverluta med Halichondria panicea medfoljde ett enda exem-
plar av en ovanligt stor och grenig Lithothamnion sp. ej lik niagon jag
forut sett i Bohuslian.»
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IYig. 1. Lithothamnion for-
nicatum TFosl. Exemplar fran
Bohuslin, sett fran sidan.
(Specimen  from Bohuslin,
seen from the side.) —
nat. storl. (Foto: O.

Ungef

Mattsson.)

Till detta kan ldggas, att nagra unga exemplar av Corallina offi-
cinalis voro fistade pa ovansidan av Lithothamnion-exemplaret mellan
dess grenar, samt att en mindre krusta av Lithothamnion polymorphum
utbredde sig pa ena sidan.

Det yttre utseendet av det funna materialet framgar av fotogra-
fierna, fig. 1—3, tagna i omkring naturlig storlek. Hojden av det stora
exemplaret édr 6,5 cm och storsta bredden likasa 6,5 cm. Vixtsiittet ar
uppritt, och nagot spar av en nedliggande primiirkrusta kan icke iakt-
tagas. Eftersom fyndet gjordes vid skavning pa en svag oOverluta, ar
det sannolikt, att exemplaret suttit fiastat vid bergviggen och da for-
modligen mer eller mindre likt en konsol. Héarfor talar den omstin-
digheten, att ena sidan av det omvint koniska exemplaret (den i fig. 1
bortviinda sidan) ér relativt plan och ej forsedd med utstdende grenar
som framsidan. — Forgreningen éir ganska oregelbunden och mycket
tatt sluten, ofta med anastomoser mellan grenarna (fig. 3). Utmirkande
ar vidare, att grenarna dro raka, uppatriktade som piporna i en orgel.
Mot toppen éro grenarna runda eller mer eller mindre platta i genom-
skiirning samt i allménhet nagot tillspetsade.

Begagnar man bestimningsnyckeln i FOSLIES (1929) stora monografi,
leda de nimnda karaktirerna fram till de bada arterna Lithothamnion
varddense Fosl. och L. fornicatum Fosl. Enligt FOSLIE (1908, s. 5)
skilja sig dessa bada arter fran andra nirstaende genom raka — eller



LITHOTHAMNION FORNICATUM NY FOR SVERIGE 267

2 3

I'ig. 2. Lithothamnion fornicatum Fosl. Exemplar fran Bohuslin, sett uppifran.

(Specimen from Bohuslin, seen from above.) — Ungef. nat. storl. (Foto: O. Mattsson.)

I'ig. 3. Lithothamnion fornicatum Fosl. Del av ett exemplar, visande anastomoserna

mellan grenarna. (Part of a specimen, showing the anastomosing branches.) -
Ungef. nat. storl. (Foto: O. Mattsson.)

niastan raka — grenar. Materialet fran Bohuslin visar ocksa god over-
ensstimmelse med avbildningar av dessa arter hos FOSLIE (1929,
pl. XXXII—XXXYV). Genom vinligt tillmotesgaende av dr. O. A. HOEG
vid Det Kgl. Norske Videnskabers Selskabs Museum i Trondheim har
jag fatt lana ett vackert exemplar av vardera av dessa bada arter ur
FosLIEs samlingar. Aven med dessa prover visar det svenska malerialet
ganska god oOverensstimmelse, siirskilt med provet av L. varddense.
Dr. HOEG har dven jimfort mina fotografier med materialet i FOSLIES
samling och dirvid tyckt sig finna bést Overensstimmelse med L.
varddense. De bada arterna ifraga iro emellertid liksom andra nér-
staende arter mycket variabla och svara att skilja at. Enligt FOSLIE
(1908, s. 4, och 1929, s. 60) skulle den enda sikra skillnaden mellan
L. varddense och L. fornicatum vara, att den forra har bisporer, den
senare tetrasporer. Tyvirr dr materialet fran Bohuslin sterilt. Endast
nagra obetydliga ringformiga frr pa ytan, antagligen efter upplosta
konceptakler, ha kunnat iakttagas. Mikrotomsnitt av urkalkade grenar
visade heller inga 6vervuxna konceptakler. Det dr diarfor omdojligt av-
gora till vilken av FOSLIEs bada arter det svenska materialet bor foras.

Fragan dr nu emellertid. om dessa bada arter verkligen hora upp-
ritthallas som skilda arter. Med den kinnedom vi numera figa om
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forekomsten av tetra- och bisporer hos en och samma art kan det icke
anses berittigat att urskilja arter uteslutande pa denna sporkaraktiir,
bi- eller tetrasporer (jir LEMOINE 1911, s. 48 och f.; SUNESON 1943,
s. 4243, 47 och 56—3538). Lithothamnion varddense Fosl. synes diarfor
bora dragas in under L. fornicatum Fosl., och ifragavarande material
fran Bohuslin kan da bestimmas till Lithothamnion fornicatum Fosl.

LEMOINE (l.c., s. 109 och f.) har pa grund av Overensstimmelser
i den anatomiska byggnaden ansett sig bora sammansla foljande fyra
Lithothamnion-arter: L. tophiforme Unger, L. soriferum Kjellm., L.
nodulosum Fosl. och L. fornicatum Fosl. till en art, som hon benimner
L. tophiforme Unger. Da jag icke av egen erfarenhet kinner de tre
forstnimnda arterna, kan jag icke taga nagon definitiv stiallning till
detta. Emellertid vill det synas, som om LEMOINE lagt vil stor vikt vid
den anatomiska strukturen och fér mycket bortsett fran den viire
formgestaltningen. Man far i varje fall det intrycket, da man studerar
det rikhaltiga bildmaterialet av ifragavarande arter hos FOSLIE (1929).
Jag foredrager diarfor att bibehalla L. fornicatum som art.

Lithothamnion fornicatum (inklusive L. varddense) ir forut kind
endast fran Norge, dir den &r uppgiven fran Finnmark i norr till
trakten av Bergen i soder (FOSLIE 1905). I Norge forekommer den i
ovre delen av sublitoralregionen pa skyddade platser med starka tid-
vattenstrommar och ar ofta mycket ymnig i sitt upptridande.

Materialet av L. fornicatum fran Bohuslin kommer att éverliamnas
till Botaniska museet i Lund.

Slutligen vill jag frambéra mitt tack till fil. lic. M. W.ERN, profes-
sor H. KYLIN och dr. O. A. HOEG for tillmotesgaende och hjilp vid till-
komsten av denna uppsats.

Lund, Botaniska laboratoriet, april 1944.

Summary.

The author gives an account of a find of Lithothamnion fornicatum I'osl.
in Bohuslian at the west coast of Sweden. The species was hitherto known only
from Norway, where it has been found from the north-eastern boundary to the
neighbourhood of Bergen. Only one specimen, 6,5 X 6,5 cm big, was found. It was
obtained by M., W.ERN in scraping along a steep rock at a depth of 4—2 m. The
external appearance of the material is shown in the figs. 1-—3. The thallus is erect,
irregularly and profusely branching. and the branches are straight.

In studying the monograph of FOSLIE (1929) it was clear that the author’s
specimen belonged to Lithothamnion fornicatum Fosl. or L. varddéense FFosl. This
was strengthened in comparying it with material from IFOSLIEs collection at Trond-
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heim. According to 1"OSLIE (1908) L. vardoense is surely distinguished from L. forni-
catum only by developing bisporic sporangia instead of tetrasporic ones. The
Swedish material was sterile. The author is, however, of the opinion that this
spore characler cannot be used as species character and therefore deals with
[FOSLIE’s two species as one: L. fornicatum IFosl.

The identification by LEMOINE of L. jornicatum Iosl. with L. tophiforme
Unger is discussed. The author is of the opinion that LEMOINE has attached too
much importance to the conformable anatomical structure.
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Bidrag till Skdnes Flora.

o
~1

Forekomsten av Viscum album i Skane.

Av OrTO GERTZ.

I Skandinavien upptride misteln (Viscum album) redan under
interglacialperioden. Enligt HArTZ (1909, pp. 150 ff.. tavl. XI. fig. 28,
29) dro fossila limningar av vixten (brottstycken av blad, stamled och
frukter) funna vid Brorup, Lervad. Ejstrup och Hollerup pa Jutland,
dir de forekomma i lager, som bildats under nimnda tid. Aven i Skane
dar Viscum album kiand i fossilt tillstand, ndmligen fran Sodra Vallosa
mosse, dir GUNNAR ANDERSSON ar 1888 antriffade blad och fruktrester
av mistel tillsammans med limningar av Quercus Robur jimte Betula,
Fraxinus, Sorbus Aucuparia, Tilia och Crataegus (1889, pp. 20, 38).

I recent tillstand omnimnes Viscum «lbum fran Skane forsta
gangen av lundabotanisten JOHAN LECHE ar 1744. Det heter i dennes
dissertation Primitiee Flore Scanicae om Viscum baccis albis, Bauh. pin.
423 (p. 19): »Crescit in quercubus, (est enim planta parasitica) in insula
quadam non procul Christianstadio. In Blekingia copiosius, ut fertur.»
I sin samma ar utgivna Fortekning ofver de raraste Viixter 1 Skane,
vilken visentligen utgor ett utdrag ur nidmnda dissertation, meddelar
LECHE betriffande vixten i fraga (p. 261): »vixer pa Ekar vid Chris-
tianstad, men i Blekingen skal det finnas i ofverflod».

Uppgifter om Viscum albums forekomst i Kristianstadstrakten
mota sedan hos LINNE (1745, p. 296) och WAHLENBERG (1826, p. 650),
uppgifter, vilka dock endast innebira citat av LECHEs ovan anférda
avhandling. Ar 1835 skriver EL1AS FRIES i sin Flora Scanica (p. 59):
»Supra Tilias et Pyros in regione Christianstadiensi, ubi jam a LECHEO
lectum».

Det har linge ansetts ovisst, huruvida denna EvLias FRIES™ uppgift
grundar sig pa annan kinnedom om vixtens upptridande i Skane én
det av LECHE limnade meddelandet, bortsett dérifran, att vardvixtens
art (lind, apel) angives vara en annan dn den LECHE anfor (ek). I
Uppsala Botaniska institutions herbarium forvaras emellertid ett exem-
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plar av Viscum «album, vilket har foljande paskrift av ELIAS FRIES’
hand: Scania, Christianstad, AKERMAN.! Detta visar, att viixten dnnu i
borjan av 1800-talet forekom i Kristianstadstrakten. Exemplaret i fraga
18272
och sannolikt fran 18201827, da insamlaren, senare professorn och

saknar datering, men torde hirréra fran nagot av aren 1813

overdirektoren JOACHIM AKERMAN, var privatliirare hos excellensen,
greve H. G. TROLLE-WACHTMEISTER pi Arup och Trolle-Ljungby
(Biogr. Lexicon, bd 23, 1857, p. 180).

Det ifragavarande Viscum-exemplaret ur ELias FRIES' herbarium
har tillhort ett kraftigt vixande honindivid. Det riknar 7 skottgenera-
tioner och har salunda varit atminstone 8 ar gammalt.

Aven NiLs LiLja upptager Viscum album sisom tillhdrande
skanska floran, sa i forsta upplagan av Skanes Flora (1838, p. 439):
»pa en O nira Christianstad, LECHE, och troligen pa flera andra stiillen
i skogstrakterna», dvensom i andra upplagan av samma arbete (1870,
p. 733) : »Séllsynt, pa 6ar i Helgea och wid Kristianstad, i min barndom
af folket uppgifwen fran Séderasen, utan att al mig wara funnen der-
slides».

Oaktat misteln under de sista hundra aren varit ivrigt eftersokt
av botanister, ha dock alla anstriingningar att finna den vildviixande i
Skane blivit fruktlosa. Icke ens de dldsta vixtsamlingarna frian Skane
pa Lunds Botaniska Institution — C. A. AGArRDHs, A. J. RETZIUS och
I. W. ZETTERSTEDTs herbarier fran borjan av 1800-talet dga nagot
exemplar av mistel, som hirror fran skansk fyndort. Och dia ARE-

SCHOUG ar 1866 utgav forsta upplagan av Skanes Flora, blev Viscum
album ej lingre diar upptagen. Tid efter annan ha visserligen enstaka
uppgifter framkommit, som haft att formila om fynd av mistel i
Skane. Dessa uppgifter ha emellertid i samtliga fall, som kunnat kon-

! Konservator C. G. ALM, Uppsala, har fist min uppmiirksamhet pa nimnda
herbarieexemplar.

2 JOACHIM AKERMAN (1798—1876) blev student i Lund 1813, docent 1823,
akademiadjunkt 1823 samt adjunkt och professor i Stockholm 1827. ELIAS FRIES
skriver om honom i Prolegomena till Flora Scanica (1835, p. XIV): »Regionem trans
Helged in specie diligenter observavit Cel. Prof. J. AKERMAN, qui multas rarissimas
stirpes largitus est.» EL1AS FRIES citerar AKERMAN vid ett tiotal fyndplatser for kirl-
vixter och mossor.

[ Erias Fries’ handskriftssamling & Uppsala universitetsbibliotek finnes ett
flertal brev fran JoAcHiM AKERMAN, dir denne omtalar sina exkursioner i Ostra
Skdne aren 18211826 och vilka vixter han dirvid antriffat. Bland dem finnes
emeliertid icke Viscum album nimnd. Méjligen har fyndet gjorts fore ar 1821, da
breven horja. Det kan ocksd tinkas, att mistelexemplaret limnades till FRIES vid
ndgot personligt sammantraffande.
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trolleras, visat sig avse en lav, den busklika, livligt grona Sticta pulmo-
naria, vilken vid yppig utbildning kan pa avstand forete en viss, om
ock timligen avligsen likhet med vegetationer av Viscum album. Eller
ocksa har det varit fraga om de karakteristiska, i regel rikt bladbirande
hixkvastar a bjork eller avenbok, som fororsakas av Exoascus-arter
eller — i vissa fall hos bjork — av en Eriophyes-art.

Med sin lokaluppgift »in insula quadam non procul Christiansta-
dio» torde LECHE ha asyftat nagon av Helgea kringfluten holme eller 6
i niirheten av staden, och fyndorten kunde da ha varit Blackan med
Lillohus, som synes ha varit den mest sannolika fyndplatsen, eller
ocksa Stora eller Lilla Isterniiset. Den lingre soderut i Hammarsjon
beligna 6n Kvinneholm torde diremot knappast komma i betraktande
som fyndplats for misteln.!

Niagon skog forekommer visserligen ej pa oarna, men a Blackan
fanns, sasom redan BRUNIUS omtalar (1850, p. 430), en rik tridvegeta-
tion, siarskilt a borgruinen, bestaende av bok, alm och ask jimte tita
busksnar av slan m.m. (JOHNSSON, 1938, p. 44).

Det dr att miirka, att LECHE fran egna exkursioner var vil for-
trogen med Lillé (troligen den niirliggande kungsgarden) och dérifran
anfor ett flertal vixtarter, sasom Senecio paludosus och Osmunda rega-
lis (EL1As FRIES, 1835, pp. 6, 218), vidare Epilobium hirsutum, Cynan-
chum Vincetoxicum, Allium ursinum, Anthericum ramosum och Gym-
nadenia albida. Det troliga ar, att LECHE ej sjilv funnit misteln i

Kristianstadstrakten, emedan han icke exakt uppger vixtplatsen — in
insula quadam — utan synes ha omnamnt viixten i fraga enligt andras

uppgifter, kanske efter sin lirare KILIAN STOBAUS, vars herbarium och
ovriga naturaliesamlingar LECHE under sin studietid haft tillfille att
ingaende undersoka.

Misteln i trakten av Kristianstad var av allt att doma den sista
relikten efter den mera vidstriickta utbredning. som denna i égonen
fallande och fran skilda synpunkter sa mirkliga vixt tidigare haft i
Skane.

I Blekinge har misteln ront samma o6de. Da ASPEGREN uftgav sitt
klassiska arbete Forsok till en Blekingsk Flora (1823), fanns Viscum
album vixande vid Eriksberg samt i Karlshamns skirgard (p. 71).
GOSSELMAN, pa sin tid en bland de fornimsta kiinnarna av Blekinge-
floran, framhaller emellertid (p. 13), att viixten i fraga redan ar 1864

1 Se Skanekartan av ar 1684, ularbetad av ingenjorkaptenen GERHARD BUHR-
MANN och efter originalet i Krigsarkivet ulgiven av . WERNSTEDT 1927,
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linge varit forgives eftersokt i Blekinge. Enligt SVANLUND (1889, p. 37)
och HOLMGREN (1942, p. 129) har den ej heller i senare tid dterfunnits
a de niimnda fyndorterna.

Uppgifter om forekomst av Viscum album i Halland limnas redan
av MONTIN, OSBECK och BAXELL (AHLFVENGREN, 1924, p. 132), men
viixten synes pa de sista hundra aren ej vara diar funnen. Enligt ELias
Fries (1817—19, p. 5) viixte i Halland misteln pa bok.

Aven i Vistergotland har i senaste tid Viscum album, som det
synes, helt forsvunnit. Dess historia inom provinsen har utforligt teck-
nats av SKARMAN (1925, p. 402).

I Sverige har misteln numera sitt huvudsakliga utbredningsomrade
i Milardalen och Kalmartrakten (HARD AV SEGERSTAD, 1924, p. 191).
Viixten dr dar sedan ar 1910, resp. 1935 fridlyst.

Men dven pa andra stillen i Norden — i Danmark och Norge —
har misteln, denna typiska representant {or ektidens flora, gatt tillbaka.
Pa Joacuim BURSERs., SIMON PAULLIs och PEDER KYLLINGs tid — mot
mitten och slutet av 1600-talet — férekom den allmidnt i Danmark,
men under de sista 200 aren har dess utbredning katastrofalt minskats
(M. T. LANGE, 1859, p. 41), och iven fran flertalet av de vixtplatser,
som VAUPELL (1863, p. 60), J. LANGE (1886—88, p. 568) och OPPER-
MANN (TUBEUF, 1923, p. 112) omnimna, diribland fran Lolland och
Falster, har viixten i senare tid forsvunnit. Numera férekommer misteln
vildviixande endast pa ett par stillen i sydostra Sjilland.

I Norge omnimnes misteln redan av GUNNERUS (1772, p. 34) och
senare av SMITH (HORNEMANN, 1823, p. 8) fran trakten kring Oslo.
Nirmare uppgifter om dess vixiplatser meddelas av BLYTT (bd 3, 1876,
p. 890) och ScHUBELER (bd 2, 1888, p. 263). Misteln finnes pi biigge
sidor av Oslofjorden, i synnerhet pa vistsidan, och dessutom pa en rad
oar i fjorden. Men medan den finnu i borjan av férra Arhundradet var
utbredd dnda upp till Lindeya vid Oslo, har den nu sin nordgrins i niir-
heten av Filtvet (HoLMBOE, 1938, p. 179).

I Finland saknas misteln helt.

Vid upprepade tillfillen ha forsék blivit gjorda att i Lunds bota-
niska tridgard inplantera mistel, forsok, som tidigare flera ganger syvnas
ha kronts med framgang. I en forteckning fran ar 1857 dver viixterna
i gamla botaniska tridgarden (Paradislyckan och nuvarande universi-
tetsplatsen) upptages Viscum album sasom dar vixande, och i nya bo-
taniska tridgarden lyckades man pa 1880-talet fa viixten att utveckla
sig pa en dér planterad apel. Den omnimnes i tridgardskatalogen fran
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1887, och under en féljd av ar utgjorde den en bland sevirdhetlerna i
Pomacé-kvarteret, diar den vixte pa en Pyrus prunifolia. Men vird-
triidet gick ut ar 1893, och diarmed var dven mistelns 6de beseglat.
IForsok, som senare gjorts att i tridgarden inplantera viixten pa poppel,
l6nn och apel, ha varit utan framgang. De sista aren har ett mistel-
stand aler dir forefunnits, men detta individ hade ar 1937, genom {or-
medling av Alnarps tridgardshogskola, erhallits fran Orléans. I likhet
med virdviixten, en helt liten apel, dog denna mistel bort ar 1943.

I Alnarp ha vid atskilliga tillfillen i senare tid forsok gjorts att
fa fram mistelvegetationer genom att fastbinda eller fastsitta frukter
av mistel i springor pa frukttriid, men de ha samtliga misslyckats.

Ett parti mistelstand med virdtrid (Pyrus) inkoptes under senare
delen av 1930-talet fran tridgardsarkitekten Graaf (eller Graff), paysa-
giste i Orléans. Ett bestand, innehallande saviil han- som honindivid,
utplanterades ar 1937 i Alnarp och viixte enligt uppgift ritt bra, men
gick ut vintern 1942—43.

Ocksa i Uppsala botaniska triadgard ha forsok gjorts att inplantera
mistel, men alla ha de misslyckats. Prof. RUTGER SERNANDER har for-
sokt odla mistel pa 16nn i sin tridgard, men den uthirdade endast nagra
fa ar klimatet.’

I Hortus Bergianus i Stockholm har misteln efter ar 1915 forefun-
nits pa tre olika platser. Prof. ROBERT FRIES meddelar i skrivelse till
forf. dirom foljande:

»Pa ett odlat dppeltriad i fruktiridgarden fans vid min hitkomst
elt ritt vil utvecklat exemplar. Det hade planterats dit medels frukter
av WITTROCK, saledes fore 1915. Pa 1930-talet avtynade det och gick
forlorat redan innan de kalla krigsvintrarna kommo.

Pa en i tridgarden vixande vildapel upptickte jag for 10 a 15 ar
sedan nagra sma Viscum-skott, vilkas upptridande da dverraskade mig
mycket. Sedermera fick jag emellertid hora, att det var en botaniskt
intresserad person, som roat sig med att klibba fast frukter pa tridets
grenar. Exemplaren hunno ej vixa ut och bli stora: av de kalla vint-
rarna under kriget dodades de.

Pa ett odlat dppeltrid fans under 1930-talet ett statligt, mycket
yvigt exemplar. Dess ursprung torde vara likartat med de nyssnimnda
vildapelsexemplarens. Efter forsta krigsvintern (1939—40) hade det
forsvagats; enstaka blad hade frusit och voro pa varen gulnade; men

! Enligt meddelande av konservator C. G. ALM.
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exemplaret i dess helhel syntes Overleva bra. Efter den andra harda
vintern (1940-——41) var det dodfruset.

Jag har i sommar ej sett nagra spar av nya, frambrytande skott
pa nagot stille, varfor man tyvirr maste rikna med att vi forlorat
denna art i tridgarden.»

I sitt stora arbete 6ver Danmarks skogar (Dansk Plantevaekst, bd 3,
1916—19), dir mistelns naturalhistoria dgnats en utforlig behandling
(p. 124), omnimner FUGEN WARMING etl pa éppletrid vegeterande
mistelindivid i Képenhamns botaniska triadgard. Enligt O. G. PETERSEN
(1908, p. 369) har man med konst astadkommit en vacker mistelvege-
tation pa éddelgran (Norager). Universiteisgariner H. NILAUS JENSEN,
Kopenhamn, har i skrivelse meddelat,! att i senare tid flera mistelindivid
funnits i universitetets Botaniske Have, men att de storsta av dem dogo
bort under de sista arens stringa vintrar, sa att endast nagra mindre
dro kvar, vilka icke béra frukt. I Landbohejskolens tridgard, som gt
‘ackra mistelvegetationer, dro nu de stora pa Fraxinus doda, men ett
stort, fruktbéirande mistelindivid pa Sorbus lever kvar.

I botaniska tridgarden i Oslo trivs misteln sasom odlad fortriffligt
(HOLMBOE, 1938, p. 179).

I Skdnes Naturskyddsforenings arsskrift 1929 (p. 19) har jag med
nagra ord berdirt mistelns historia i Skane. Jag har dir givit uttryck
for den uppfatitning, som ovan anforts, att misteln far riknas till de
sedan linge utdloda skanska viixterna. Det dr dirfor en kiilla till glidje
och tillfredsstillelse for alla botanister, att denna miirkliga parasitviixt
aterfunnits pa en skiansk lokal. Det dr dock endast friga om ett enda
mistelstand, men detta synes otvivelaktigt vara spontant. Det antriiffa-
des varen 1943 i trakten av Lund.” Da fyndet ur skilda synpunkter
erbjuder intresse, kan det fortjina att med nagra ord hir omnimnas.

Misteln 1 fraga viixer pa stammen av en yngre bjork, dir den sitter
insererad pa en hojd av 1,62 m fran marken. Den idger tre skottgenera-
tioner, av vilka det understa stamledet dr helt kort. Individet har sa-
lunda i ar (1943) en dlder av fyra ar, emedan det efter froets groning
bildade forsta arels stamled (hypokotylen) forblir i sin helhet inneslutet
inom virdviixten (TUBEUF, 1923, p. 458). Misteln ar kraftigt vegete-
rande. Den sista skottgenerationens 5 led mita vardera i lingd 6,8—7

! Uppgifterna erhllna genom férmedling av akademitridgirdsmiistare A. TORJE,
Lund.

* IForsta upptickten av mistelindividet 4 anforda viixtplats gjordes av vaktmiis-
taren vid Lunds katedralskola TORSTEN INGEBORN.
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Fig. 1. Mistelindividet i trakten av Lund. — Foto: CHR. CALLMER. november 1943.

cm, och ledstvckenas sammanlagda lingd i axeln utgor 11 em. Bladen
ha en lingd av 5,3—5,7 cm; deras storsta bredd uppgar till 1,7 cm.

Av intresse ar i detta fall virdviaxtens art. I de delar av Sverige,
som utgora mistelns nuvarande utbredningsomraden — Miilardalen och
Kalmartrakten — parasiterar viixten pa lind, apel, 1onn, poppel, sillg, ronn
och ask (LAGERBERG, 1937, p. 380). Diiremot omnimnes den icke sasom
vixande pa bjork. Fran Norge édr den dock kind siasom forekommande
iven pa sistnimnda tridslag, och sa svnes i sjilva verket ocksa i Sverige
nagon gang vara fallet (SKOTTSBERG, bd 2, 1934, p. 242). Men dess
upplridande a bjork far belecknas som en sillsynthet, och i KERNERs
stora viixtbiologiska arbete Pflanzenleben (bd 1, 1888, p. 190) uppgives
rent av att misteln undviker bjorken som virdvixt.!

Pa insertionsstillet a ovan beskrivna bjorkstam utga tre mistel-
stammar. Huruvida samtliga dessa utgora delar av samma individ ér
ovisst. Det kan tinkas, att de var och en fran borjan tillhora skilda
individ, vilket da kanske kunde forklaras av den for misteln utmiér-

! [ andra upplagan av KERNERs Pflanzenleben (1896--98) har denna uppgift

uteslutits,
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Fig. 2. Mistelstandet i nagot storre skala, visande huvudskottets insertion a viird-
triadets stam, som dar ar nagot ansvalld. — Foto: CHR. CALLMER, november 1943,

kande egendomligheten, att i ett och samma fro stundom finnas flera,
intill tre embryoner (TUBEUF, 1923, pp. 368, 380), vilka var for sig
kunna sla rot. Men det iir & andra sidan ocksé tinkbart, att hir, sidsom
hos misteln ej sillan intriaffar, skett en bildning av adventivknoppar
fran de i substratet insinkta sugrotterna — ett sporsmal, vilket givetvis
ej kan 16sas pa annat sitt &n genom analys av ifragavarande rotsystem.

Det bjorktrad, som hér beskrivits sasom mistelbirande, dr en helt
ung Betula verrucosa. Dess stam har vid jordytan ett omfang av 52 cm,
och pa det stille a sydsidan, dir misteln uthreder sina sugrotter — vil-
ket framtrider sasom en endast obetvdligt markerad ansvillning —
utgor omkretsen 31 em. Virdtridet i fraga har enligt vad som blivit
utront planterats pa platsen for omkring 10 ar sedan.

Spridningen av misteln iar som bekant tvpiskt zoochor och for-
medlas genom faglar — huvudsakligen trastar och sidensvansar —
vilka fortira vixtens vita, sotaktiga och utomordentligt slemrika bir.
Frona na till stammar och grenar, dir parasitvixten sedan spirar fram,
tillsammans med exkrementerna, vilka faglarna deponera & sina sitt-
kvistar. Men spridningen kan dven ske epizoiskt, déirigenom att fag-
larna avstryka det pa néibbens kanter fastnade sega och klibbiga frukt-
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kottet och pa detta séitt anbringa frona pa de grenar, dir faglarna sokt
vila. Just i den trakt kring Lund, dir det nya mistelstandet antriffats,
upptrida arligen host- och vintertid savél trastar som sidensvansar i
stora flockar.

Enligt upplysning fran stadstridgardsmistare O. AHLSTROM i Lund
har den bjork, som utgor virdtridet for det nyfunna mistelindividet,
erhallits fran Alnarp. Assistent CH. REIMER, Alnarp, har i skrivelse
meddelat, att de bjorkar, som saluforts fran Alnarps plantskola, blivit
inkopta som tvairiga plantor fran Skogsvardsstyrelsen i Uppsala, var-
efter de vidare skolats pa en utgard, beligen omkring en km fran
Alnarps tridgardar. Da spontana mistelvegetationer veterligen icke upp-
triittt i Alnarp, synes det uteslutet, att mistelindividet medf6ljt vard-
tridet fran Alnarp, oavsett att i sadant fall misteln maste ha en betyd-
ligt hogre alder én fyra ar, vilket dock a andra sidan, sasom redan
antvtts, kan vara tinkbart, emedan huvudskottet kan ha avbrutits och
de nuvarande skottsystemen framkommit sasom adventivskott.

Vad i ovrigt angar proveniensen for mistelindividet i Lund, kan
detta sporsmal endast gissningsvis diskuteras. Det lage ndrmast till
hands att tinka sig, att faglar medfort fron fran det i Botaniska trid-
garden odlade mistelbestandet. Men detta ar uteslutet, emedan sist-
namnda individ aldrig satt frukt, oaktat i bestandet enligt uppgift
ingingo savil hon- som hanindivid. Betriffande det mistelbestand, som
planterades i Alnarp, har prof. CARL G. DAHL vilvilligt meddelat, att
detta stand alstrat frukt, vilket iakttogs ar 1938 eller 1939. Frukterna
forsvunno fram pa varen, troligen bortforda av faglar. Det dr icke
osannolikt, att nagon av dessa frukter kan ha gett upphov till misteln
pa bjorken i Lund. Eljest kan man tinka sig, att nagon fagel fort med
sig fro fran Sjilland, tex. fran Kopenhamn, dir som ndmnt ganska
stora mistelexemplar funnits i Landbohoejskolens tridgard. Givetvis ir
viterligare att rikna med mojligheten, att trastar eller andra strykfaglar
medfort fruktslem och fron fran Kalmartrakten eller dnnu lingre norr-
ifran, en transport, som dock forefaller allt for langviga. Sasom fram-
gar, kan icke nagot med Dbestimdhet sigas om hirkomsten av det i
Lund funna individet.

Viscum album dr en polymorf art, och inom den ha urskilts ett
flertal fysiologiskt och fven morfologiskt fran varandra differenta for-
mer (TUBEUF, 1923, pp. 661 {f.). Liksom i de nordiska linderna over
huvud ér fallet med misteln, tillhor dven det i trakten av Lund upp-
tickta individet var. mali Tubeuf (platyspermum Rob. Keller), den s.k.
lovtriadsmisteln, vilken aldrig konstaterats upptriada pa koniferer.
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Det beskrivna individet har dnnu icke blommat. Inligt uppgift
borjar hos misteln blomning intrida forst med det femte aret. Da mis-
telns blommor éro enkénade med han- och honblommorna sittande pa
skilda stand, ar det givetvis otiinkbart, att ifragavarande individ kan
ge upphov till mistelvegetationer i trakten, for sa vitt icke det skulle
befinnas, att av skil, som i del foéregaende berorts, flera plantor och
av skilda kon grott fram ur samma fré. Men man har anledning hoppas,
att en nyrekrytering av mistel kan komma till stand — och kanske
har sa redan skett, ehuru vixten undandragit sig uppmirksamheten
— dven pa andra stillen inom var provins, sa att denna mirkliga
parasit dter kommer att inga som element i Skanes recenta flora.
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P. S. Fossil mistel (p. 270) ar dven kéand fran Litorina-tidens avlagringar med
ek, lind och alm i Taarbaek (V. MILTHERS. Nordestsjellands Geologi, 2. Udg., 1935,
Danmarks Geologiske Undersogelse, V. Raekke, Nr. 3, p. 152).

Bibliotekarien docent H. RICHTER har vilvilligt fist min uppmirksamhet pa en
i storre skala utford karta av ar 1678 over Lillo med omgivning (p. 272), vilken
offentliggjorts av L. W:soN MuNTHE i Kongl. Fortifikationens historia (bd III. 1908,
pl. 114). Av kartskissen, vilken 1 detalj anger utbredningen av davarande trid-
bestand, framgar, att i norra delen av 6n di fanns en »Ekelund» av icke obetyvdlig
utstrickning.

Till de av SKARMAN 1925 anforda fyndortsuppgifterna for mistel i Viastergot-
land (p. 273) kan ylterligare fogas Sliviks pristgard 1 Hemsjo socken, diar den
omkring ar 1925 antriiffades i parken ett femtiotal meter fran pristgardsbostillet.
Individet gick ut nagon av de senaste vintrarna (T. INGEBORN, Lund).

Fran Naturhistorisk FForenings exkursion 1939 till Praesto IFed omndmnes en stor
och kraftig mistel (p. 275), vixande & apel i Store Elmue (Flora og Fauna, 46. Aarg.,
Aarhus 1940, p. 114).

De for misteln i Lund anférda matten (p. 275) avse mars manad 1943. Inne-
varande ar (%, 1944), da fornyad undersokning foretogs, hade det nu femariga
mistelindividet utvecklat sig miktigt och skjutit ett flertal nyva grenar. Den storsta
skottaxelkedjan métte 1 lingd 24 em. och antalet utvecklade blad uppgick till 49.
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Boraniska NOTISER 1944, Lunp 1944.

Herman Georg Simmons.

Curriculum vitae 3 1866 —22 4 1943.

Av K. V. OSSIAN DAHLGREN.

Det ir icke nagon litt uppgift att forfatta en levnadsbeskrivning dver
f.d. rektorn vid Ultuna lantbruksinstitut, professor HErRMAN G. Sivyons. Han
var visserligen min svager. men for att med den riktiga sakkunskapen kunna
skildra hela hans levnadslopp borde man ha varit lundensare och kiint honom
under hans verksamma tid vid vart sydsvenska universitet. Jag har dock utom
hans resedaghdcker haft tillgang till nagra minnesanteckningar fran ungdoms-
aren, som han nedskrev kort tid fore sin dod. Vi blevo forst bekanta, da han
redan limnat Lund och fran den feta myllan i det landet Gosen transplan-
terats till den styva upplindska leran. Pa Ultuna, dér vi blevo kolleger, rotade
han sig sa smaningom, idven om det tog tid.

Simmons, dldst av sju syskon, foddes den 16 augusti 1866 pa Kronedals
gard i Dalby, en socken, som ju ér riksbekant for sin vackra »Hage» och sin
uraldriga kyrka, dir han doptes. Under en hill pa kyrkogarden gémmes en
urna med hans aska. Den gamle skaningen har fatt vila i sin flskade hem-
byvgds jord.

Herman Simmons farfar, ABRAnAM, var likare pa den da dnnu danska
on S:t Thomas i Viistindien. Han hade trots sin engelska hirstamning studerat
i Tyskland och gifte sig med LoulsE voN BULow, dotter till en dversteldjtnant,
som senare blev postmiistare i Kiel. Genom henne fick han manga sliktskaps-
forbindelser med den schleswig-holsteinska adeln. Sonen GEORG, Hermans
far, sindes ocksa jimte tva yngre broder till Holstein for att ga i skola. IHan
blev student i Kiel, diir ocksa hans forildrar ligga begravna.

Efter 1864 ars krig flyttade GEORG SiMMONS till Sverige, dir han kipte
cgendomen Kronedal, och strax direfter gifte han sig med JULIE HJARDEMAAL,
dotter till en Likare i Sonderjyvlland. Hermans far betraktade sig till en bérjan
som tysk holsteinare och talade vart sprak med stark brytning. Forst Iingt
senare kom han att kiinna sig som svensk; och da jag triffade gubben talade
han ocksa en god svenska. I hemmet var tyska under de forsta aren det van-
liga samtalsspraket, varfor sonen Herman liksom ocksa ett par av de andra
syskonen lekande litt lirde sig detta sprak samtidigt som svenskan. Herman
beklagade, att han icke pa samma siitt ocksa fick engelska till skinks, da
biada forildrarna voro nira nog lika hemmastadda hiiri. Danska lirde han
sig snart tala alldeles fortriffligt, och da han lingt senare, 1894, vid ett
studentméte i Kopenhamn holl ett tal pa Langelinies Pavillon, prisades han
ocksa for sin oklanderliga diktion.
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Herman hade férdelen att under sin barndom fa viixa upp pa landet i
en gammal gard med mycket folk och fi samt folja det med arstiderna viix-
lande arbetet. Dir bakades och bryvggdes, sex grisar fingo sitta livet till vid
storslakten. viivstolarna dunkade och linnet lades pa blekplanen invid reine-
claude-triden. Olika fruktsorter frodades. av vilka en och annan nu har {or-
svunnit ur plantskolornas kataloger. t.ex. »16kipple», vars frukter voro hogt
skattade som stekiipplen. »Ja», utbrast Herman, »man har verkligen fatt vara
med om den gamla goda tiden. Krig in pa Kknutarna, varubrist och dylik:
kunde ingen tianka sig da.» En gang fick den lille Herman fo6lja med sin far
till Assartorp for att kopa ved. och da sag han for forsta gangen bokens
karakteristiska groddplantor. nagot som gjorde ett starkt intryck pa den
vakne gossen. Pa »brinnesgarden» borrades de hemkorda grova stockarna,
varefter de springdes med bergkrut, innan de sagades och hoggos. Det blev
brinsle till spis och kakelugnar samt éven till den gammaldags biliggarugnen
— med reliefer av Adam och Eva samt andra motiv pa gjutjirnsplattorna —
nere i »folkstugan». Vid dess langbord dto pigor och ogifta karlar: dir av-
holls julgransfesten. och skriddare och skomakare arbetade dir under sina
besdok.

Danska slikiingar och vénner liksom personer i trakten funno girnma
vigen till det gistfria hemmet. Till garden kommo ocksi resande fran Hol-
stein, bland andra tanterna voN BULOW och herr voON HILDEBRANDT, en preus-
sisk gardesofficer. Han forde med sig bade ékta Liitbeck-marzipan och en
ridhiist, som hade ett harlost drr efter en granatsplittra fran 1870 Ars krigc
Rida hade unge Herman. icke utan fara. tidigt lirt sig, och han kunde handskas
med histar som en »redig skansk landbopag». Pa Alnarp skulle ocksi denna
hans formaga att se pa histar med skanepagens 6gon bli vederborligen upp-
skattad.

Herman borjade tidigt att samla insekter. som han bestimde med lec-
ning av den store coleopterologen THoOMSsONs lilla bok. Mycket av den ari-
kunskap, som han da forskaffade sig och sedan under skoltiden forkovrade,
satt dnnu Kvar, da han blivit gammal och lagt entomologien pa hyllan. Son
en lustighet kan omnimnas att barnen Simmons illfundigt nog brukade kalh
klodyveln, som de da dnnu icke kiinde namnet pa. for » Alexanderskrimmare,
detta till erinran om en bekant stadspojkes fasa, di han fick syn pa dd
underliga djuret.

Herman berittar, att han forst hade en tysk flicka som guvernant, vilkea
lairde honom, att Haparanda ligger »dem russischen Tornea gegentiber». Fir-
land var henne tydligen ett ganska okiint begrepp. Barnen Simmons fing)
senare flera informatorer, av vilka ett par ocksa stimulerade Hermans intress
for vixter. Med tacksamhet kom han salunda ihag JonaN WIDE, en bonc
pojke fran Genarp. vilken senare blev adjunkt i Landskrona. Trots att denre
var sprakman, hade han specialiserat sig pa Salir-arterna och skulle ocksi
bearbeta sliktet for HARTMANs flora, da han bortrycktes av doden. En info-
mator av ett helt annat kynne var »Galne BRAND». senare kind som »spri-
doktorn» i Skovde, vilkens forehavanden minsann icke alltid voro ofarlig:.

Hostterminen 1881 provade Herman in i nedre sjitte latinklassen i
Lund och lyste naturligtvis dirvid genom sina sprakkunskaper. Hans lirare i
naturalhistoria var ingen mindre in den bekante floraforfattaren L. M. NET-
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MAN. Atskilliga exkursioner gjordes med skolkamrater till Figelsang, Dalby,
Lingebjer och andra stiillen redan bekanta for den unge botanisten.

Skoltiden i Lund varade blott ett ar. Hermans far hade ndmligen salt
Kronedal och i stilllet arrenderat en storre gard, Ulfsborg, en mil fran Kalmar,
vilket dock blev en dalig affir. Nagon storre saknad over att limna Skiane
kiinde ynglingen icke alls. Skogarna norrut lockade liksom den nya naturen
i ovrigt, och det var forst senare som lingtan till den gamla hembygden
viixte sig stark.

Efter sin forsta termin 1 Kalmar fick Herman lunginflammation — han
hade fatt for sig, att han alltid skulle ga utan ytterrock —, och forst var-

terminen 1883 atertog han studierna. Under Kalmar-tiden gjorde Herman en
mingd exkursioner. Oland lidg ju bla. inom bekviimt riickhall. I Dorby sjo-
hagar patriffade han en nordlig dunge av hok. Sommaren 1885 startade han
en lingre fotvandring, som strickte sig genom Blekinge och en god bit av
Skane. Ett roligt avsnitt av denna langpromenad har publicerats i Skane-
gillets arsskrift for ar 1941. Efter sin mogenhetsexamen niista ar gjorde Her-
men en ny liangvandring genom Tjust och Ostergotland, vilken han ocksa
skildrat i en dagbok. Fran Norrkoping satte han en morgon kurs mot Ny-
koping. Han sviirmade nimligen litet smatt for dottern till K. J. LONNROTH,
hans lirare i historia naturalis, och hon skulle bo dér i trakten pa en giard
kallad Osttorp. Det var en varm dag, solen stekte i Kolmardsbranterna, och
da Herman hade passerat Stavsjd, befanns ett Osttorp ligga mest i varje
socken pa viigen till Nykoping. Efter fem och en halv mils vandring gav han
diarfor tappt; men fann niista dag norr om staden det riitta stillet.

Sommaren gick, och nu skulle Herman egentligen ha borjat sina akade-
miska studier. Han hade linge onskat att fa studera medicin, men ekonomien
medgayv icke alls detta. Han funderade dirfor istillet pa att bli lantbruksingenjor.
Icke utan avund maste Herman se kamraterna resa till Lund eller Uppsala,
medan han sjilv fick ga kvar i Kalmar och forsérja sig med det arbete som
bjods. Pa varen gjorde han sin viirnplikt pa Rénne slitt vid Eksjo. Exercisen
betraktade studenterna da som ren tidsspillan, helst som just det aret motet
hade forlingts med en hel vecka. Skjuta och exercera ansag man sig kunna
tillriickligt sedan skoltiden: och ingen hade en tanke pa. att den tid skulle
Komma, da en grundlig militir utbildning skulle bli en nédvindighet.

Efter utryckningen foretog Herman en ny vandring genom Blekinge till
Skiane, da han fatt 16fte att bli lantbrukselev pa Dalby kungsgard. Han hade
ocksa antagits till frielev vid agronomkursen pa Alnarp. Pa lantbruksinstitutet
trivdes han alldeles utmiirkt och erinrade sig med glidje de tva studiearen
diirstitdes. Den tendens till pennalism med s.k. livning av nykomlingarna, som
sedan insmog sig pa Alnarp, existerade da icke alls. Herman fann, att det
var honom till stor nytta att ha vuxit upp som -»skansk landbopag med in-
tresset for jordbruk som en sjilvklar sak». Hans forsta tentamen, i allmin
botanik, f6r davarande docenten BENGT JONSSON resulterade i hogsta betyget.
Da Herman icke minst under exkursionerna hade visat prov pia en viixt-
kinnedom, som kanske rent av overtriiffade lirarens, slapp ban ocksa att
tentera i systematisk botanik.

Sina planer pa att bli lantbruksingenjor hade Simmons slagit ur higen,
och efter avlagd examen vid Alnarp antog han 1889 en plats som assistent
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vid Allmianna Svenska Utsidesforeningen i Svalov. Han skulle dock finna,
att mycket dir var annorlunda &dn han tinkt sig. I stillet for ett mer eller
mindre vetenskapligt botaniskt arbete sysselsattes assistenterna enligt Her-
mans utsago med allehanda smaplock, som lika bra kunde utforts av vilka
pojkar som helst. »Man hade», skrev han, »over huvud taget i Svalov en
underlig beniigenhet att samla ihop en massa folk, som lockades med fore-
speglingar om framtida formanlig anstillning, ofta mer eller mindre miss-
Ivckade individer.» Chefen, BIRGER WELINDER, som édnnu spelade rollen av
den store foregangsmannen, gjorde enligt Herman sitt biasta for att chikanera
sina medhjilpare. WELINDER nodgades sedan rymma ur landet; men jag
maste i rittvisans namn framhalla. att han trots allt varit en framsynt och
idérik man.

Herman slutade sin anstillning vid Svalov och kom hostterminen 1890
till Lund, dit foéraldrarna ocksa flyttade. FFadern blev senare kamrer vid
sockerfabriken i Klagerup. Iil. kand.-examen absolverade Simmons redan pa
varen 1892. Naturligtvis gick han pa ARESCHOUGs forelisningar och deltog i
sin gamle lirares, BENGT JONSSON, vixtanatomiska ovningar. Botaniska for-
eningen kom att spela en stor roll i den unge studentens liv. Da Herman vann
intriidde dar, var professor SVEN BERGGREN ordforande och BENGT LIDFORSS
sekreterare. Hur manga botanister landet runt minnas icke med tacksamhet
och glidje den botaniska fackforeningen vid sina respektive universitet och
den vetenskapliga uppfostran. som dir givits dem under fria former och
kamratlig samvaro mellan dldre och yngre. Da Simmons hade bevistat sitt
forsta sammantride, deltog han i den efterfoljande sexan pa Akademiska
foreningen. En episod intriaffade darvid, som jag icke kan neka mig nojet att

beritta. En ung »novisch», N., tog sig oradet fore att halla ett tal — pa
tyvska! — for ordforanden, som han trodde var den gamle AGArRDH. Under

pinsam tystnad upprepades ideligen fraserna »Herr Professor AGARDH» och
ich als junger Student» tills en behjiartad man drog ner talaren pa en stol.
Man undrade hur BERGGREN skulle reagera, da BENGT JONssON fann det for-
losande ordet och sade till syndaren: »Hor du N.» (han hade nyss lagt bort
titlarna med honom) »vet du niar jag blev student? Jo, det var 1870: vet du
vad jag gjorde da? Jo, jag holl kift.» Dirmed hade N. blivit niipst och stim-
ningen var raddad.

Sjalvfallet kom Herman redan under sin forsta termin att deltaga i
arbetet med foreningens vixtbyvte. I Lund ingick detta klokt nog nirapa i
examensfordringarna, varigenom de unga botanisterna fingo en god skolning
i artkinnedom. Hur det tidskrivande arbetet gick till med granskning och
fordelning av bytesviixterna har pa ett roligt sitt skildrats av icke mindre
in tre forfattare. LIUNGSTROM. HAassLOw och TEDIN. i Botaniska Notiser for
ar 1933. Den forstnidmnde pastar, att »starka drycker forekommo icke alls»
under arbetet. Till sadana riknade han tydligen icke den varma och viillsma-
kande men numera omoderna blandning, som kallas toddy. »Detta ir en ren
och oforfalskad toddyflick:. Liste jag en gang som skolpojke pa ett herbarie-
ark. som jag fatt fran Lund. Herman har beriittat, att toddarna traditions-
enligt skulle vara morka. varfor cognac med en extra stor tillsats av socker-
kulor bestilldes pa spritbolaget. Trakteringen bekostades forst av deltagarna
sjilva, men under och efter Simmons sekreteraretid anslog Botaniska for-
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eningen under en foljd av ar medel till ett »riknebitride» som det hette i
bokforingen. Ibland brukade man sjunga under arbetet. Fader BErG (K. AL-
FRED), som édnnu icke fatt denna titel, var med, botanist som han var, innan
musiken helt tagit honom fangen. Under aren 1892—1896 var Herman Bota-
niska foreningens sekreterare. Det var den tiden en ganska krivande befatt-
ning, ty sekreteraren alig det icke blott att skaffa foredragshallare till sam-
mantridena och skota ekonomien utan ocksa att foresta vixtbytet och skota
diirmed sammanhiingande korrespondens. Under Hermans energiska ledning
drevs bytesrorelsen upp till en foérut oanad hojd. Antalet uttagna points
nirmade sig arligen tva millioner. En frukt av hans intresse for vixtbyte
och herbarier voro ett par sma meddelanden om »Tauschmodus nach Wert
der Species» (1898) samt — i Engler’s Bot. Jahrbiicher, 1907 — en vidriik-
ning med dem, som skriva slarviga och ofullstindiga etiketter. Kyrkoherde
Hassr.ow meddelar: »Vid bytena fordes, som sagt, spiran av SIMMONS, som
i en foljd av ar var sekreterare. Och en string spira var det. Deltagarnas
goranden och latanden granskades noga. Ordning ville han ha i det minsta.
Ett pa golvet kastat papper eller ett snore viickte hans ligande harm. Over
ett litet slarv kunde kraftorden hagla.» Under den langa polarnatten ombord
pa »Fram» skrev Herman pa Oscars-dagen 1899: »Osedvanligt utan med-
delanden om stjirnfall och utan bytesarbete med den ty atfoljande morka
toddyn. Bra roligt vore det att veta hur gossarna ha det med bytet i ar, det
forsta sedan atta ar som jag ej varit med om.» — Under utligget satt Linné-
ittlingen NORDSTEDT troget vid Simmons sida och bevakade Botaniska insti-
tutionens intressen. For vara offentliga samlingar och salunda for vart lands
viixtgeografiska utforskning har denna bytesverksamhet varit mycket bety-
delsefull. Sjilv samlade Herman sa smaningom ett stort privat herbarium,
som han efter sin pensionering donerade till Lantbrukshoégskolan. Hans alger
overlimnades till Riksmuseet.

Med NORDSTEDT, en av Botaniska foreningens stiftare, kom Herman
redan fran sitt forsta studentar att sta i ett sedan oavbrutet vinskapsforhal-
lande. Simmons var en ofta sedd gist hos denne fine och forsynte forskare,
som betytt sa mycket for sin vetenskap i vart land. Tva ar senare, efter
Hermans kandidatexamen, foreslog NORDSTEDT, att Simmons skulle bli hans
bitride vid redigeringen av Botaniska Notiser, en skriftserie, som NORDSTEDT
utgav under icke mindre dn 51 ar. Herman samtyckte. Honoraret bestod av
ett friexemplar av tidskriften, och »da behdver du ju inte», framholl NorD-
STEDT, »lisa uppsatserna, sedan hiftet kommit ut.» Samarbetet med utgiva-
ren varade inda till 1898, di Herman limnade Lund for att antrida sin stora
arktiska resa. Sillskapet »Nordstedt och soner», som i Lundagiard brukade
taga en tidig morgonpromenad, riknade nog mera sillan Herman som sin
ledamot. I stillet hinde det ibland, att NORDSTEDT tog honom pa siingen. I
en personhistoriskt mycket intressant uppsats (1938) har Simmons skildrat
sin gamle vin och vilgorare och dennes oegennyttiga arbete till botanikens
fromma. I detta sammanhang ma ocksa nidmnas, att Herman skrivit en lev-
nadsteckning (1931) 6ver OTTO0 R. HOLMBERG, den nitiske bytesforestandaren
och NORDSTEDTs eftertriidare som konservator vid museet. Aven Simmons
gamle lirare, BENGT JONSSON, har fatt sitt levnadslopp skildrat av lirjungen
pa ett intressant och sakkunnigt siitt.

19 Botaniska Noliser 1944.
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Hostterminen 1893 blev Simmons e.o. amanuens vid den botaniska
institutionen, en befattning, som han innehade i fyra ar. Hermans forsta
botaniska arbete (1894) behandlade en del vixtfynd i Schleswig-Holstein, en
landsinda, diar han ju hade sliktférbindelser. Tidigt kom han. framfor allt
genom NORDSTEDT, att intressera sig for alger och introducerades ocksa hos
den vordnadsviirde nestorn J. G. AGARDH, som vilvilligt hjilpte nyborjaren
med en del bestimningar. Simmons arbetade sommaren 1894 vid Kristine-
bergs havsstation i Bohuslin. Foljande ar besokte han Faroarna med stod
av ett stipendium fran Botaniska foreningen. Denna resa gav sa smaningom
anledning till ett halvt dussin uppsatser, vari han framfoér allt behandlade de
marina algernas floristik, zonering och samhillen samt deras spridningssiitt
och diarmed sammanhingande vixtgeografiska problem: men ocksa en del
fynd fran landexkursionerna, sirskilt av fanerogamer och mossor. ha om-
talats. Ar 1898 publicerade han nagra algfvnd fran Skane och édven fran
Kristianiaf jorden, dar han en tid arbetat vid den biologiska stationen
i Drobak. Emellertid ebbade Simmons intresse for algologien sa smaningom
ut. Hans sista arbete hiri (1905) ar » Remarks about the relations of the floras
of the Northern Atlantic. the Polar Sea, and the Northern Pacific». Har
diskuteras sarskilt en del fragor om den arktisk-boreala algflorans samman-
sittning, hirkomst och utbredning sedda i belysning av den kvartirgeologiska
utvecklingen.

Betydelsefullt {or Hermans botaniska forfattarskap blev hans deltagande
1 SVERDRUPs expedition till Ellesmeres land och angrinsande delar av den
arktiska arkipelagen vister om Gronland. Da NANSEN hosten 1896 hade ater-
kommit till Norge, planerade man nastan omedelbart att gora en ny fird med
IFram for att soka utforska Gronlands utstrickning i norr. Midsommardagen
1898 avseglade den beromda baten fran Kristiania. Det forelagda malet visade
sig dock omajligt att uppna pa grund av isforhallandena. och istillet inriktade
man sin verksamhet pa att undersoka de nyssnamnda trakterna. Fyra langa ar
kom resan att ricka. Det dr mycket frestande att soka giva en skildring av
Hermans verksamhet och upplevelser under denna tid, sirskilt som jag haft
tillgang till hans utforliga — och ibland ganska pessimistiska — dagbocker,
men utrymmet medger det icke. Endast ett par glimtar ma anforas. Tack
vare de gronlindska hundarna kunde expeditionsdeltagarna fardas hundra-
tals mil omkring, och Herman blev si smaningom en skicklig hundkusk. Mianga
aro de historier. som han berittade om dragdjurens liv och obegrinsade
aptit, da tillfille bjods. Ibland ato de t.oom. upp varandra. »Kannibalhov-
dingen “Tigern’ gar och ir stinn som en tunna-, star det i dagboken. Jag
erinrar mig foljande miinchhaus’iad. En gang sag Herman en av sina hundar
nafsa efter som det syntes en repstump. som hiangde ut fran det spann. som
korde fore honom. Den befanns emellertid vara en myskoxtarm, som just
holl pa att Iimna en hund for att slinka in i en annan.

Da den fjarde vintern gatt till dnda, boérjade isarna sa smaningom
att bryta opp: men i den langa och tringa Gasfjorden lag Fram fortfarande
fastlast. Man hoppades dock. att detta ar skulle medfora befrielse fran is-
bojorna, dven om det skulle dréja. Simmons och zoologen BAy ville begagna
vintetiden till att i Oppet vatten gora skrapningar efter alger och havsdjur.
Man gav sig darfor ivag i en liten biat med tva man som medhjilpare. Da
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den lilla expeditionen nistan varit borta de fjorton dagar, som provianten

beriknats till — genom jakt och figgsamling hade man dock drygat ut mat-
forradet —, beslot man sig for att undersoka en liten 6, som sag lockande ut,

och landade pa densamma. Nista morgon kom isen drivande, och kringrinda
maste de nu stanna dir de voro i tio langa dagar under ihallande blast och
regn och med hungersndden hotande niira. Slutligen slog vinden om, och en
mdojlighet yppade sig att limna »Djivulsén», dven om man maste passera
ett isbilte, som med rivande fart fordes soderut av den starka strommen.
Det var mycket nira att baten blivit inklimd mellan isblocken, men med
forenade krafter slipades den Over flaken och 1opte lyckligt ut i éppet vatten.
Efter tva dagar nadde man den halvd, som pa ISACHSENs karta biir Simmons
namn. Passagen lings denna var bade besviirlig och farlig; och di man den
3 augusti blott hade proviant kvar for en enda dag, limnade de fyra minnen
resolut bade bat och packning for att éver land soka na vinterkvarteret. Efter
en dryg marsch sigo de pa morgonen Gasfjorden ligga éppen, och — Fram
hade forsvunnit. Det var intet annat att géra in att fortsiitta mot fjordmyn-
ningen for att soka fa forbindelse med fartyget. Omfotade och utmattade
efter fjorton timmars vandring i olindig mark, funno de lyckligtvis en liten
proviantdepa, som utlagts for deras riikning, och senare uppticktes ocksa

Fram pa andra sidan av fjorden. Efter en kall natt — sovsiickarna hade ju
kvarlimnats — kommo de niésta dag ombord. Pa kvilllen sopade nordan-

vinden undan de sista isresterna, och den 6 augusti 1902 angade Fram iint-
ligen ut ur den fjord, som hallit henne fangen i tva linga dr. SVERDRUP skriver
i sin reseberiittelse: »'Nei, det her gjer jeg aldrig mer’, sagde Gutten, han
hugg af sig Venstrehanden. Jeg skal se mig vel for, for jeg atter satter min
Fod i Gaasefjorden.» Den 17 augusti nadde man Godhavn pa Gronland, och
den 19 september kom man till Stavanger.

Herman brukade beriitta, att man uppe i de arktiska regionerna aldrig
var snuvig eller forkyld, men vil hemkomna gingo alla och hostade och
harsklade sig, otriinade som de voro mot alla de virus- och andra smitt-
dmnen, som frodades pa medmiinniskornas slemhinnor och frikostigt duscha-
des 6ver de populira polarfararna.

De niirmaste dren efter sin hemkomst sysslade Simmons huvudsakligen
med bearbetning av de hemférda samlingarna, som omfattade omkring 5.000
nummer. Sjilv behandlade han endast fanerogamerna. Bestimningsarbetet
och de vixtgeografiska utredningarna kriivde langvariga uppehall i Stock-
holm, Képenhamn och London. Senare besokte han ocksa Petersburg. I maj
1906 blev han fil. licentiat med laudatur i botanik fér JONSSON och MURBECK,
och ett par veckor direfter disputerade han pa en avhandling om Ellesmere-
lands (sensu stricto) kérlviixter. Detta omrade blev hiirigenom det botaniskt
biist utforskade av hela den ofantligt vidstrickta arktisk-amerikanska ovirl-
den, och dock hade det egentligen endast varit delar av de linga kustregionerna,
som kunnat undersokas. Denna avhandling forskaffade Simmons en docentur
i botanik.

Ett mindre arbete (1909) behandlade fynden fran den stora 6n North
Devon soder om Ellesmereland. I samband med den arktiska resan stod ocksa
en drygt hundrasidig volym om fanerogamer och ormbunkar i nordvistra
Gronland  (1909). Ar 1913 utkom den stora monografien »A survey of the
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Phytogeography of the Arctic American Archipelago», tryckt i Lunds univer-
sitets arsskrift. Harmed utforde Simmons ett verkligt pionidrarbete for var
kinnedom om floran i denna del av jorden. Han sammanstillde alla kinda
fynd, urskilde de olika vixtgeografiska elementen, begrinsade de olika flora-
omradena samt diskuterade viaxternas invandringsvigar. Hartill kommo geo-
grafiska, geologiska och klimatologiska oOversikter samt en vardefull sam-
manfattning av uppticktshistorien. Det ar ett »for alla tider bestaende ar-
bete i arktisk vixtgeografi» skrev den kritiske GUNNAR ANDERSSON i Ymer.
Da Simmons utarbetade denna avhandling hade han sommaren 1912 anyo
uppehallit sig i London for att genomga museernas herbariematerial fran det
arktiska Amerika.

Under SVERDRUP-expeditionen upptickte man en mingd husruiner och
andra eskimalamningar i de nu obebodda omradena. Om eskimaernas forna
och nutida utbredning samt om deras vandringsvigar har ocksa Simmons
skrivit en intressant uppsats i Ymer (1905). Genom de erfarenheter, som
sedermera gjorts under KNUD RASMUSSENs expedition torde man dock fa
overgiva hypotesen om att eskimierna via Gronlands nordkust skulle ha tagit
sig fram till landets Ostra delar. Hermans son TORSTEN har meddelat mig,
att hans far skinkt en modell av en eskimahydda till Etnografiska museet.

Simmons skrev ocksa ett par uppsatser om lapplindska vaxter (1907).
Under tre somrar i f6ljd sysselsatte han sig pa uppmaning av dokter HIALMAR
LuNpBOHM med en vixtgeografisk undersokning av Kiruna-omradet. Detta,
som sedan uraldrig tid legat nastan opaverkat av kulturen, blev pa niagra fa
ar genom bosittning och masstillstromning av minniskor i samband med
malmbrytningen i hog grad forindrat. Simmons indelade sitt 10 km? stora
undersokningsomrade i ett antal mindre partier, dar vegetationen beskrevs
och floran inventerades for att i framtiden gora det mojligt att faststilla for-
andringarna. De olika vixtsamhillena och deras reaktion mot kulturinflytelser
studerades ocksa. Icke mindre édn 43 %/ av det halva tusental arter, som pa-
triaffades, visade sig vara anthropochora. (I en liten uppsats frian 1934 har
antalet dylika vixter vuxit till drygt 50 %o, men endast ett femtiotal av dem
ha fatt fast fot inom omradet.) Det ar en imponerande miingd, om man
betinker, att ett decennium tidigare, da jarnvigen byggdes, endast ett tiotal
dylika vaxter torde ha inkommit. Resultatet av de tva forsta somrarnas arbete
publicerades 1910 i en statlig volym pa drygt 400 sidor bekostad liksom under-
sokningen av Luossavaara-Kiirunavaara A. B. Tva ar senare utkom en sam-
manfattning och komplettering av de vunna resultaten i Engler’s Bot. Jahr-
biicher (1912). Efter sin forflyttning till Ultuna fortsatte Herman under tre
somrar, 1917—1919, sina undersdkningar i Kiruna och assisterades dirvid
forsta aret av sin unga hustru. Jag vet, att han ordnat sina anteckningar, men
de blevo tyvirr aldrig tryckta.

En liten skrift »Om hemerofila viixter» (Bot. Notiser 1910) torde i
huvudsak ha inspirerats genom hans sysslande med Kiruna-floran. Simmons
gor hiir en terminologisk utredning och urskiljer olika grupper bland de
viixter, som gynnas av genom kulturen nyskapade lokaler eller som over-
huvud taget draga nytta av genom minniskans atgoranden &ndrade livs-
betingelser (vilket ocksd kan gilla for inhemska arter). Senare har som be-
kant siirskilt LINKOLA arbetat med dessa problem. Uttrycken hemerofila vixter
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cller hemerofvter (av grekiska ordet for timjd, odlad) ha vunnit allmin
anvindning i var vixtgeografiska litteratur.

I Svensk Bot. Tidskrift har Simmons skrivit icke mindre dn tre upp-
satser, den sista 1930, om forekomsten och invandringen av Beta maritima
till vara vastra kuster. I samma tidskrift publicerade han ocksa (1928) en
oversikt av de hos oss funna Ambrosia-arterna och i Bot. Notisers jubileums-
skrift (1933) nagra meddelanden om skanska vaxtfyvnd. Till Simmons ovriga
botaniska forfattarskap efter flyttningen fran Lund skall jag aterkomma
lingre fram.

Herman var ocksa en av fiderna till »Uarda». Hur detta beromda spex
kommit till, har han sjalv berattat (Lundensia 1933). Simmons och davarande
laboratorn L. RAMBERG hade nolens volens blivit adjungerade i 1908 drs
karnevalskommitté. Man skulle ocksa koka ihop ett spex, »men», skriver
Herman, »just medarbetarnas alltfor stora antal lade hinder i vagen for ver-
kets framatskridande, alla ville siga sin mening om varje nytt forslag, och
sa blandades spexforfattande, karnevalsprogram och mycket annat samman
till ett kaos, som vi nistan misstrostade om att nagonsin komma ur. Veckorna
gingo, och karnevalsdagen ryckte oroviackande néra. utan att vi kommit nimn-
virt lingre dn efter de forsta kvillarna, och da slutligen blott nagra dagar
aterstodo, satte RAMBERG och jag oss en morgon till att pa allvar arbeta pa
spexet. Vi lade beslag pa ett rum i festviningen, stingde dorrarna om oss och
korde bryskt ut alla valvilliga sjilar, som ville hjilpa till eller hora, hur langt
vi kommit. Med undantag for korta matraster gick det hela dagen undan med
forfattarskapet, och pa nattkroken var spexet i huvudsak firdigt, sa att repe-
titionerna kunde borja.» Karnevalsspexet var blott en enaktare. Pi utskotts-
formannen Clemmans (G. CLEMENSSON) forslag tog man pa hosten itu med
att gora om Uarda till ett helaftonsspex. De egentliga »fiderna> voro Simmons,
RAMBERG och H. NEANDER, av vilka de bada sistnimnda skrivit de flesta
kupletterna, medan Herman huvudsakligen ignat sig at prosatexten, »men>,
siger han, »det ar for ovrigt synnerligen svirt att angiva en bestimd auktor
for nagon viss del av texten, dartill var samarbetet vid vara symposier alltfor
intimt. Det torde ocksa knappast finnas en replik, som icke genomgitt en
noggrann avfilning, innan den definitivt godkiindes.» Man hade fran forsta
borjan foresatt sig att skriva ett spex utan nigra anspelningar pa aktuelia
forhallanden eller »svinaktigheter», och dirfér blev ocksi Uarda sett barn
av den gamla hoga egyptiska kulturen och en synnerligen dygdig och anstin-

dig flicka». Framgangen blev storartad, och spexet — handlingen forsiggar i
profil — har uppforts mer én hundra ganger. Som skadespelare ha bland

andra upptritt GREGOR PAULSSON och ARON WESTERLUND, vilka biada liksom
RAMBERG och Simmons sedermera blevo professorer i Uppsala eller vid
Ultuna. »Uarda> trycktes 1920 i en fornimligt utstyrd upplaga. Hennes fiider
hoppades att hiirigenom definitivt ha satt stopp for eventuella moderniserings-
och forbattringsforsok.

I en minnesteckning 6ver min sviger Herman fortjinar otvivelaktigt
Uarda det utrymme, som hiir bestatts henne; men detta opus, helgat at de
gladare muserna, ir ju icke, sisom en del gott folk tycks ha fatt for sig, Sim-
mons fornamsta verk. Ibland miste man verkligen reagera mot allminhetens
och en del journalisters mattlosa och stupida dverviirdering av allt, som star
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i samband med scenen och den s.k. skona litteraturen. Uarda visar oss en
annan sida av Simmons personlighet an den, som kommer fram i hans veten-
skapliga forfattarskap. »Lorden», som Simmons kallades i Lund, var en hogt
skattad medlem av det akademiska skraet och det icke minst pa grund av
sin humoristiska liggning. En liten episod i forbigaende: Vid ett glas punsch
satt en gang pa Grands kafé i Lund en ung man tillsammans med en sujett
av hogst tvivelaktig typ. Simmons, som fatt syn pa paret., avsinde ett tele-
gram, vilket snart pa en silverbricka frambars till »herr kandidaten». Rod-
nande liste denne: »Gud ser dig Gustaf> och kom ocksa pa bittre tankar.

Under sin lundatid undervisade Simmons linge vid olika laroanstalter
namligen Privata hogre lararinneseminariet i Lund, Vilans folkhogskola,
Lunds privata elementarskola och i gymnasieavdelningen vid Lunds fullstin-
diga liroverk for flickor. Jag har hort flera av hans elever beskriva honom
som en duglig lirare, vilken var valvilligt instilld och icke hade nagra Over-
drivna fordringar pa deras prestationer. I'or att forbittra sin ekonomi holl
han ocksa talrika popularforelisningar 6ver geografiska och botaniska imnen
i olika delar av landet. Sarskilt da han fick tala om sina arktiska resor. kunde
han vara en mycket fingslande forelisare. Det var nog frestande fér Herman
att soka droja sig kvar i den bista av stider; men a andra sidan tyckte han
naturligtvis, att det skulle vara behagligt att till slut fa en fast syssla och
slippa att som hittills draga sig fram pa ett magert docentstipendium eller
losa lararforordnanden och tillfalligt forvirvsarbete. Att inrikta sig pa en
professur ar ett mycket riskabelt och ofta konjunkturbetonat foretag. Han
sokte déarfor ett lektorat i botanik och zoologi, som blivit ledigt vid Ultuna
lantbruksinstitut och blev 1914 innehavare av befattningen. Aret dirpa hade
han ndjet att bli kompetentforklarad till den lediga professuren i geografi
vid sitt gamla universitet. Det var som forut antytts icke med nagon storre
entusiasm som Simmons pa allvar flyttade sina bopalar norrut. I var latinska
grammatik stod ett citat av CiCERO: »Dionysius Syracusis expulsus Corinthi
pueros docebat» (Sedan Dionysius fordrivits fran Syracusa, undervisade han
gossar i Korint.): och mutatis mutandis gillde detta nu for Herman Simmons,
liksom det blivit sa manga andra akademikers lott. I borjan vantrivdes han
pa Ultuna, som, innan sparvigsforbindelsen med Uppsala kommit till stand,
annu lag ganska isolerat. » Uppsala ir bist», citerade jag formanande. »Ja»,
kom genast svaret, »men Lund ir béttre.» Da han forsta terminen holl sin
sista forelasning, holl ocksa en bil utanfor institutionsbyggnaden for att fortast
mojligt fora honom till Uppsala f.v.b. till Lund. Emellertid acklimatiserades
han sa smaningom och begynte ett nytt skede av sitt liv.

Han gifte sig 1917 och fick i min syster KARIN en ovanligt duktig hustru.
I idktenskapet foddes fyra vilartade barn, vilka fyllde huset med liv och
rorelse och sina enligt husfadern, som ju linge levat som ungkarl, ibland allt
for glada rop. Av barnen ir nu CARL-GUSTAF ldjtnant vid flygvapnet, TORSTEN
civilingenjor och forste assistent vid Tekniska hogskolan, GERDA studentska
och BJORN gymnasist.

Aren gingo. Den mera kursmiissiga undervisningen vid lantbruksinsti-
tutet var icke alltfér betungande. Utan tvivel hade Herman goddagar och fick
rikliga tillfillen att odla andra intressen dn de rent vetenskapliga. Blomster-
odling var hans hobby, en glidjekilla som han hade gemensam med ett par
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av sina syskon. En bror, EINAR, blev tradgardsmistare och en syster, JULIE
gift HayziLToN, ir tridgardsarkitekt. Med seg uthallighet brét den ej sa unge
professorn mark, byggde hoga terrasser och anlade stenpartier pa sluttning-
arna Kkring sitt bostille. Han inplanterade en mingd vixter, och har dven i
Iriidgardens kalender» for 1927 skrivit en liten uppsats om sina odlingar.
Ion annan om » Namnforbistringen i vixtkatalogerna» utkom aret darpa. Med
pipan i munnen sag man honom griva i landen om hosten, medan ankorna,
lyckligt okunniga om den stundande Martens-tiden, makligt summo i den
damm, som fyllde asgropen nedanfér boningshuset. Att skorda och rensa
roade honom icke alls, men desto mer vedhuggning, som han ansag vara ett
limpligare karlgora. Da Simmons hade blivit pensionerad och 1933 slagit sig
ned pa Lidingo. anlade han under ofortrutet arbete en ny tridgard. dir t.o.m.
en liten damm fiagnade villaigaren med den roda nickrosen fran Tivedens
FFagertjarn.

Herman var hindig och praktisk. Ombord pa Fram hade han salunda
hunnit bli en ganska duktig skomakare. Under den langa resan »luggade»
han nagra skjutna myskoxar och kunde sedan tack vare detta forutseende
begava sin hustru med ett unikt driakttyg vivt av deras mjuka ullhar. Kris-
aren under forra varldskriget tvingade Herman, som rokte mycket, att kom-
ponera en speciell tobaksblandning med torkade korgar av Achillea mille-
folium som huvudingrediens: men denna »Gréna noden» tilltalade mera
honom sjilv in hans omgivning. Han griavde ocksa upp maskrosrotter, som
efter rostning blevo ett ganska gott, ehuru ritt urindrivande kaffesurrogat. En
idlare produkt limnade gardens lonnar, som tidigt pa varen tappades pa sin
sav. Den indunstades sedan, och han fick salunda en utsokt syrup, lika aro-
matisk som kanadensisk maple sugar. Det blev ett vilkommet tillskott under
dessa sockerbristens ar.

Langa promenader och botaniska strovtag intresserade honom icke sa
mycket pa idldre dagar. Han ansag sig fa nog av friluftsliv genom arbete i
tridgarden samt genom sina resor till Skane om somrarna. Med forkirlek
brukade han tillsammans med familjen tillbringa en solig sommarmanad vid
Lerhamn nedanfor Kullen. Liksom i sagan ANTAIOS himtade ny kraft genom
beroring med sin moder jorden, sa forefoll det som om min svager icke
skulle kunna leva utan att atminstone nagon tid pa aret ha fatt trampa skansk
mark. Han kunde sannerligen instimma i orden: »Vil gliads jag att vara
svensk ibland, men jag yvs att vara skaning.»

Ar 1928 eftertriidde Herman sin gamle kamrat fran Alnarps-tiden, pro-
fessor A. SJIOSTROM, som rektor vid Ultuna och flyttade over till institutets
fornimliga herrgardsbyggnad fran 1700-talet. Under sitt rektorat var Sim-
mons mycket aktiv och kvarstod pa sin post dnda tills institutet nedlades och
eftertriiddes av Lantbrukshogskolan. De olika argangarna av elever satte stort
virde pa sin humane och forstaende men samtidigt ganska bestimde rektor.
Da han fyllde 65 ar lit elevkaren mala hans portritt och overlimnade en
textad adress. Av andra utmiirkelser, som kommit Simmons till del, ma nim-
nas hedersledamotskap av Lunds botaniska forening och Stockholms natur-
vetenskapliga forening. Han var riddare av Nordstjarne- och Norska S:t Olavs
orden samt innehade Frammedaljen.

Sedan Herman blivit bofast vid Ultuna, kom hans rent vetenskapliga
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verksamhet att till stor del ligga nere. For nagra arbeten, som han skrev
under denna tid., har jag forut redogjort. Diaremot forfattade han flera popu-
lart hallna bocker sasom »Vara vanligaste vilda vixter» (2:a uppl. 1920), »Vad
vi odla och ata» (1929). »Botanik, en lirobok for lantbruks- och lantmannasko-
lor» (1931). Efter hans flyttning till Liding6 utkom ocksa 1935 »Gagnvixter»,
ett verk pa over 700 sidor i imperialoktav. Det biar ocksa BENGT JONSSONS namn
pa titelbladet. Boken utgor némligen en bearbetning och utokning av hans
gamle lirares arbete med samma namn. Var populirvetenskapliga handboks-
litteratur har med detta arbete fatt ett mycket virdefullt tillskott. Man skulle
blott ha onskat, att siidesslagens uppkomsthistoria ocksa blivit belyst av den
moderna cytogenetiska forskningens upptickter.

Herman var en bibliofil och samlade sa smaningom ett stort och virde-
fullt bibliotek, som sirskilt inneholl arbeten i systematik och viaxtgeografi,
liksom geografisk litteratur i allminhet., speciellt arktiska resor. Ordnings-
mianniska som han var, hade han allt katalogiserat. Visserligen kunde hans
skrivbord ibland vara belamrat med papper. »men ordning bestar», som han
sade »icke i att allt ligger i rita vinklar»: och det vet ju ocksa var och en,
som varit van vid att fa ha sina manuskript liggande absolut fredade. Simmons
var, som jag redan forut antytt. en mycket sprakkunnig man och dirtill en
god stilist. Manga éro ocksa de avhandlingar, som han fére tryckningen over-
satt at sina vanner. Sirskilt professor MURBECK i Lund anlitade girna hans
sakkunniga hjilp. Herman arbetade ihallande och energiskt. da han hade en
uppgift for handen, men kunde ocksa konsten att vila pa sina lagrar.

Simmons var onekligen en lird man. som hade manga stringar pa sin
lyra. Men musik forstod han sig icke pa. »Den ar ett angenamt buller, pas-
sande till kaffe och punsch», sade han en gang och tankte vil pa lundatidens
diskussioner vid ett bord pa Grand eller i Foreningen. »Musiken», citerade
han en likasinnad, »kan indelas i marscher, psalmer, valser och HANDELSs
‘Largo’.» Vers skakade han ledigt ur idrmen, sasom man ju ocksa kunde
vinta av en av Uardas fader. Hans kvicka och fyndiga julklappsrimmerier
gjorde alltid stor lycka. Men nagon lyriker i egentlig mening var forvisso
icke denne trygge realist. I Skanegillets arsskrift for 1934 har han emellertid
skrivit ett hogstamt ode, »Till hembygden».

Simmons hade som sagt ett utpriglat sinne for humor. Da han horde
en god historia, kunde ingen taga miste pa den gillande glimten i hans o6ga.
Utan att pa nagot sitt soka dominera kunde Herman ocksa vara en synner-
ligen underhallande sillskapsminniska. Han trivdes bra tillsammans med
unga minniskor, ungdomlig som han sjilv var. Han var ocksa en hogt
skattad medlem 1 atskilliga sillskapliga sammanslutningar sasom »SHT»,
Travellers Club», »Skanegillet> och »Foreningen Lundensare i Stockholm».

Hans fortriaffliga hjarnbark magasinerade forvanansvirt mycket av allt
det han upplevt, list och lart. Med noje horde man honom darfor beritta
om sina resor, ron och sammantraffanden med mer eller mindre originella
méinniskor, allt vil framfort pa s.k. »idelskanska». Skvaller tyckte han icke
om. Han beklagade sig icke heller. Han var icke ridd for att sjunga ut med
sin mening och kunde kanske ibland en smula vil burdust ge uttryck for sitt
ogillande. Men han var en rejil karl. som man visste var man hade och kunde
lita pa.
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Anda till sitt sista levnadsar var Simmons vid en sillsynt god vigor. Han
tankte vil siallan harpa, han liksom andra under hilsans lyckodagar. Herman
var egentligen aldrig sjuk, hans somn var god. aptiten likasa och magen
fungerade oklanderligt. Ur kulinarisk synpunkt prisade han hogt ungdoms-
tidens korta exercisveckor, ty da vankades tjock drtsoppa och fett flisk var-
annan dag. God och rejal mat tyckte han om men ockade aldrig, for att citera
KARLFELDT, sitt »friska, knappa hull». Herman hade bla 6gon, som kisade
fram genom den hart fastknipna pincenen, tjockt. ljust har, som endast obe-
tvdligt hann grana, och en kortklippt frisyr, som paminde om ALBERT ENG-
STROMs. Hans axlar voro raka, och figuren var av medellingd. Langt uppe i
pensionsaldern sag Simmons alldeles forvanansvirt ung ut. »Jag har ju legat
pa is», brukade han siga med anspelning pa sin arktiska resa, om nagon,
som ofta hiande, forbluffades 6ver den bristande Gverensstimmelsen mellan
hans levnadsar och utseende. Det sena aldrandet horde till hans sliktarvs
goda gavor.

Den sista sommaren orkade han dock icke arbeta mycket i tradgarden;
men tynandets tid skulle bli kort. Anda till sin déd var Herman andligen
obruten. Han gladdes at besok och samtal med vinner. konsumerade massor
av sarskilt engelsksprakig litteratur och borjade som forut omtalats t.o.m. att
skriva sina memoirer. Slutet kom stilla och smirtfritt den 22 april 1943.
Dodsorsaken var cardioscleros.

Mot min minnesteckning kan kanske anmirkas, att den delvis ir val
personligt hallen. Detta har dock skett fullt avsiktligt. Scripta manent. Hans
vetenskapliga arbeten iro alltid tillgingliga, men minnet av de personliga
dragen forflyktigas snart, om icke ocksa de bli fastade pia papperet.

Uppsala i januari 1944.

Herman G. Simmons skrifter.

I. Rent botaniska.

1894 Nagra botaniska iakttagelser {ran Ostra Schleswig-Holstein. — Bot. Not. (Pa
tyska i Bot. Centralbl.,, 62.)
Koeleria cristata Pers. fran Borgholm. (Foredragsreferat.) — Ibidem.

1896 Fontinalis antipyretica 1. 3 monensis Cardot et Simmons nova var. Ibidem.
Négra bidrag till Faroarnes flora, I. — Ibidem. (Pa tyska i Bot. Centralbl., 68.)

1897 Nagra bidrag till Faroarnes flora, II. Ibidem.
Zur Kenntniss der Meeresalgen-Flora der Fiarder. — Hedwigia, 36.

1898 Algologiska Notiser, I, II, III. — Bot. Not.

» Om Alchemilla faeroensis (Lange) Buser och dess artritt. Ibidem. (Pa tyska

i Bot. Centralbl., 75.)

1903 Preliminary report on the botanical work of the second norwegian polar
expedition 1898-—1902. — Nyt Mag. f. Naturvidensk., 41.

» Uebersicht tiber die botanischen Arbeiten der Expedition und deren Resultat.
— SVERDRUP: Neues Land. Leipzig. (Aven i den engelska uppl. och pa franska.)
1904 Notes on some rare or dubious Danish Greenland plants. — Medd. om Gron-

land, 26.



294

1904

1905

1906

1907

1910

1912

1913

1915

1916
1921

K. V. OSSIAN DAHLGREN

De o6kologiska enheterna i den fardiska hafsalgvegetationen samt Den fiaroiska
hafsalgflorans sliktskapsforhallanden. (I M. P. PorsiLp og H. G. SIMMONS:
Om Fwmreoernes Havalgvegetation og dens Oprindelse. En Kritik.) — Bot. Not.
Ytterligare om IFaroarnes hafsalgvegetation och om hafsalgernas spridning. —
Bot. Not.

Remarks about the relations of the floras of the Northern Atlantic, the Polar

Sea, and the Northern Pacific. — Beihefte z. Bot. Centralbl.,, 19, Abt.. 2.
The Vascular Plants in the Flora of Ellesmereland. — Rep. of the Sec. Norw.
Arct. Exp. in the Fram 1898—1902, 2. Kristiania.

Ueber einige lapplindische Phanerogamen. — Arkiv f. Bot., 6.

Néagra bidrag till Lule Lappmarks flora. — Bot. Not.

Ueber Verbreitungs- und Standortsangaben. — Engler’'s Bot. Jahrb. 40.
Antwort auf J. WITASEKs Erwiderung. — Bot. Not.

Niagra ord med anledning af L. M. NEUMANs angrepp. — Ibidem.

Négra ord om de svenska fyndorterna for Beta maritima L. — Svensk Bot.
Tidskr., 2.

Beta maritima 1. pa de skianska fyndorterna. — Ibidem.

A revised list of the Flowering Plants and Ferns of Northwestern Greenland,
with some short notes about the affinities of the flora. — Rep. of the Sec.
Norw. Arct. Exp. in the I'ram 18981902, 16. Kristiania.

Stray Contributions to the Botany of North Devon and some other islands,

visited in 1900—1902, and an Alphabelical Index. — Ibidem, 19.
Om hemerofila vixter. — Bot. Not.

Floran och vegetationen i Kiruna, en vixtgeografisk studie med sirskild hin-
syn till kulturens inflytande. (Vetenskapliga och praktiska undersékningar
anordnade af Luossavaara-Kiirunavaara A. B.) — Lund.

Die Flora und Vegetation von Kiruna im schwedischen Lappland, eine pflan-
zengeographische Untersuchung mit besonderer Riicksicht auf den Einfluss
der Kultur. Engler’'s Bot. Jahrb., 48.

A survey of the Phytogeography of the Arctic American Archipelago, with
some notes about its exploration. — Lunds Univ. Arsskrift. N.F. Avd. 2. Bd 9.

Den arktisk-amerikanska och gronlindska florans historia. (IForedrags-
referat.) — Svensk Bot. Tidskrift, 8.

Vara vanligaste vilda vixter och de viixtsamhiillen vari de inga. — Lund.
Foredrag hallet vid kursavslutning vid Ultuna Lantbruksinstitut 20 okt. 1919.
(Innehaller huvudsakligen ett ref. av HERIBERT-NILSSONs genetiska Salix-

undersokningar.) Redogorelse f. verksamh. v. Ultuna Lantbruksinst. etec.
1920.

Nagra erfarenheter angdende odlingen av perenna vixter. — Tridgardens
Kalender. — Helsingborg.

Namnforbistringen i vixtkatalogerna. — Ibidem.

De i Sverige funna arterna av Ambrosia L. — Svensk Bot. Tidskrift, 22.

Vad vi odla och ita. Matnyttiga vixter och deras foérindring i odlingen. —
Stockholm.

Allmin botanik. Ingér i: Kunskap, universitet for alla. — Stockholm.

Till kinnedomen om invandringen av Beta maritima L. vid Sveriges vistkust.
— Svensk Bot. Tidskrift, 24.
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Botanik, en lirobok for lantbruks- och lantmannaskolor. Stockholm.
Nagra skanska vixtlokaler. — Bot. Not.
Vara vanligaste vilda vaxter. 2:a tillokade och genomsedda uppl. — Lund.
Sentida invandrare i den svenska fjallfloran. — Till Fjills, 6.
Gagnvixter, sirskilt utlindska. Deras forekomst, egenskaper och anvindning
av B. JONSSON. Andra uppl. omarbetad av HERMAN G. SIMMONS. — Lund.

1. Ovriga skrifter.
Der »neue» Tauschmodus nach Wert der Species. — Allgem. Bot. Zeitschr. f.
System., Floristik, Pflanzengeographie etc., 4. Karlsruhe.
Noch einmal tiber Tausch nach Wert. — Ibidem.
Zusammenfassung der meteorologischen Beobachtungen. — SVERDRUP: Neues
Land. S. 511—530. Leipzig.
Har en landbrygga ofver Nordatlanten funnits i postglacial tid? — Ymer, 25.

Eskimaernas forna och nutida utbredning samt deras vandringsviagar. —
Ibidem.

BENGT JONSSON 1849—1911. Nagra minnesord. — Bot. Not.
Nordostpassagen. — Gleerupska Biblioteket, Geografien. Lund.

K~NUuDp RAsMUssens andra Thuleexpedition till det nordligaste Gronland och
dess viktigaste resultat. — Ymer, 40.

(NEANDER, ., RAMBERG, L., StmMONS, H. G. m.fl.) Uarda eller sfinxens spa-
dom. Egyptiskt 6kenspel i tre akter. Iri tolkning av en fran British Museum
stulen papyrus — Lund MCMXX.

De »blonda» eskimaerna. -— Ymer, 43.

OTTO R. HOLMBERG. * /5, 72%/;5 1930. — Svensk Bot. Tidskrift, 25.

Hur Uarda kom till. — Lundensia, Arsskrift for Foreningen Lundensare i
Stockholm, 8.

Till hembygden. — Skanegillet i Stockholm. Arsskrift.

Nagra minnen fran lundensisk-kopenhamnsk studentsamvaro pa 1890-talet. —
Lundensia, 10.

Néagra personliga minnen fran samvaro och samarbete med OTTO NORDSTEDT.
— Bot. Not.

Nir de vita mossorna kommo pa natten till forsta maj. — Lundensia, 14.
AXEL HJALMAR LINDQVIST. — Skénegillet i Stockholm. Arsskrift.

CARL EFVERGREN. — Ibidem.

En nattlig vandring fran Lund till Kristianstad. — Ibidem.

Arsberiittelser frian Skanegillet. I arsskriften. 1936—1939.
Diverse anmilningar och recensioner.



BoOTANISKA NOTISER 1944, LuNnD 1944.

Smirre uppsatser och meddelanden.

“Pollenanalys“ fore Linné.

I Kopingspostens julnummer 1943 skrev museiférestandaren K. J. OSTER-
BERG i Koping en liang artikel om NiLs MATTHSON KI1OPING. Uppsatsen ar
mest ett referat av: »Een kort Beskriffning Uppa een Reesa som genom
Asia, Africa och manga andra Hedniska Konungarijken sampt 6jar, Medh
Flijt forrattat aff NiLs MATSON KiOpPING, Kongl. May:tz for detta Skeps Lieuie-
nant. Tryckt pa Wisingsborgh, aff Hans Hoggrefl: Radhes Ricks drotzens egen
Booktryckiare Thersammestides Johann Kanhel 1667.» Forfattaren var da
redan dod sedan nigon tid. Han var fodd i Koping 1630, samma ar som sin
klasskamrat i Visteras gyvmnasium, den senare sa beromde OLOF RUDBECK d.i.
Denne uppger i en av sina dissertationer pa 1660-talet, att jorden mekaniskt
kan sa disponeras, att hon framfoder en 6rt utan tillhjilp av nagot fro. Och
pa samma standpunkt stod annu 1686 hans son OLOF RUDBECK d.y. i en dis-
sertation, dir han talar om en uralstring ur dod materia, enligt vad STEN
LINDROTH péapekat i Lvchnos 1939 sid. 177 och 178. Sa mycket mirkligare ir
dirfor foljande passus i MATTHSON KIOPINGs resebeskrivning:

»Banda ir en liten O, vid pass 5 eller 6 mil uti runden, hvilken rosas
Ofver alia Ojar pa jordene, ty der vexer tilrickeliga Muscater for hela viirl-
den. — — —

Dessa trin hafva en underlig natur, si att et af dem dar som man-
kon eller han, och biar langa notter, hvilka hafva ingen smak, utan iro
likasom en ville bita pa et stycke talg. Af detta tridet hafva alle, fast de sta
en mil derifran, deras side. — Samma trin planteras ej af nagon min-
niskja, utan de komma til af et slags fiaglar, som kallas Eme eller Cassavaros,
de der svillja ned Muscaten, just som de falla af triina, och sleppa dem genast
genom bakiindan ut igen, hvaraf et nytt tri straxt vexer.» Citerat efter OSTER-
BERG, som tilligger: »Ej annat dn forf. kan se, vittnar ovanstaende om, aftt
NiLs MATTHSON KIOPING langt fore VAILLANT (d. 1722) och LINNE (d. 1778)
anat forekomsten av k 6 n inom vaxtriket» — — —.

Det forefaller mig som om vi hiar dunkelt kunna skonja en av de vigar,
varigenom urgammal Ostasiatisk iakttagelseformaga och naturkunskap tringt
till Europa genom hollindarnas kolonisation. Linien gar kanske over JAN
SWAMMERDAM och BOERHAAVE till LINNE.

Viisteras 30 mars 1944.

SVEN ELVIUS.
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Skansk fyndort for Myrtillus nigra f. leucocarpa.

1 Svensk Botanisk Tidskrift ha vid upprepade tillfallen — 1908 (p. [118]),
1909 (p--[181; [70];- 1177}, 1910 (p- [91])- 1912 (p--96), 1917 (p. 251), 1922
(p. 248), 1925 (p. 400) — meddelats uppgifter om forekomsten av s.k. vita
blabar (Myrtillus nigra Gilib. f. leucocarpa Dum.) i vart land. Aven Botaniska
Notiser omnidmner flerestides — i argangarna 1857 (p. 22), 1885 (p. 195),
1893 (p. 85), 1932 (p. 98) och 1933 (p. 99) — denna efter allt att doma
ganska sallsynta, avvikande form. De kidnda fyndplatserna hianfora sig till
foljande landskap: Angermanland, Medelpad, Virmland, Uppland, Séderman-
land, Vistergotland, Ostergiotland, Smaland och Oland. Till dessa enligt an-
forda litteraturuppgifter bekanta fyndorter for vita blabar kan jag foga annu
en, Skdne a Linderddsasen och, niirmare bestimt, Asphults socken av Kristian-
stads lan, diar jag i borjan av 1890-talet upptickte ifragavarande anmirk-
ningsvirda form. Vixtplatsen var @ Norra Parups mark i socknens viistra del,
ej langt fran gransen mot Sjorup. Dar vixte da i ett storre bestind av normal
Myrtillus nigra helt nidra varandra ett par tre buskar, vilka samtliga buro
vita frukter. Fem ar senare, da jag ater uppsokte platsen, hade individantalet
reducerats till ett enda, och vid besok pa 1900-talet befanns dven denna sista
relikt forsvunnen, uppenbarligen till f61jd av intensiv betning, som forekom-
mit a det inhignade, forhallandevis begrinsade omrade, dir formen i friga
upptriadde. Vixtplatsen utgjordes av ljungbevuxen filadsmark med glest sta-
ende, hoga bjorkar.

Frukterna hos den anmirkta formen saknade, sa vitt jag kunde finna,
varje antydan till rod- eller blafirgning. Firgen var konstant mjolkvit. T lit-
teraturen foreligga emellertid uppgifter, enligt vilka hos f. leucocarpa en svag
rodfirgning nigon gang kan forekomma, sa att frukterna synas blekt skira,
stundom med enstaka, nigot morkare roda punkter, flickar eller strimmor,
dvensom att frukterna kunna visa en svagt gronaktig, glasliknande nyans.
Detta var som nimnt icke fallet med frukterna hos de i Asphult funna indi-
viden.

Frukternas smak befanns avgjort olika den hos den normala formens
bir. Den var pafallande sot, men pa samma gang nagot fadd och nistan helt
utan den adstringens, som tillkommer vanliga blabér.

Anmirkningsviirt var iven, att bladens klorofyllfirg var blekare dn hos
normala blabérsstand, ett forhallande, vilket likaledes i flera fall papekats i
litteraturuppgifterna fo6r andra fyndplatser for vita blabir.

Flororna oéver Skane ha ingenting att meddela rorande forekomsten av
Muyrtillus nigra f. leucocarpa, och Lunds Botaniska Institutions herbarium
iger ej heller nagra exemplar av denna form frin skansk lokal. Det enda
herbarieexemplar av formen i fraga, som oOver huvud dir forvaras, harror
fran Smaland, »Kalmar i Bergaskogen, 4 Augusti 1898. ERNST HALLING».
En niarmare undersokning av de torkade frukterna har visat, att de i sist-
nimnda fall icke voro helt fria fran fargamne.

O1TO GERTZ.
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Bryum Blindii Br. & Sch. funnen i Skane.

Bland nagra mossor fran Skane, som jag i och for bestimning mottagit
av overste ALLAN UaGGLA, Stockholm. hade jag nojet kunna identifiera den
for landskapet nya, ur olika synpunkter mycket intressanta. alpina blad-
mossan Bryum Blindii Br. & Sch. Den var insamlad den 25 juni 1943 pa den
i Ivosjon liggande on Ivo. Dir antriffades den pa stranden av en liten sjo
eller vattensamling. som bildats i botten av kaolinbrottet, vilket &ir beliget
pa ons nordspets. Pa viistra stranden av denna vattensamling vixte massor
av marchantiaceen Preissia quadrata (Scop.) N. Har vixte Bryum Blindii pa
den starkt kalkhaltiga jorden samman med ballevermossan Riccardia pinguis
(L.) Gray samt bladmossorna Anisothecium varium (Hedw.) Mitt. och Bar-
bula fallax Hedw., de bada senare fertila. Bryum Blindii hade dels vil be-
varade fjolarsfrukter, vilka for tydligen ritt linge sedan kastat locken. dels
nagot mer idn halvmogna frukter, som torde fa anses vara arsfrukter.

I denna tidskrift av ar 1940 (s. 274—278) har jag gjort en liten studie
av denna arts egendomliga upptridande pa strolokaler i laglandet langt utan-
for dess egentliga utbredningsomrade. Bryum Blindii har i Europa dels ett
stort utbredningsomrade i Alperna. dels ett helt litet i Dovrefjillen i Norge.
Utanfor dessa omraden var den kiand fran en lokal nira Dorpat i Estland,
en vid Riga-bukten i Lettland samt en lokal pia Olands nordspets. IHiirtill
kunde jag foga trenne nya lokaler i landskapen Gotland. Smaland och Vister-
gotland respektive. En analys av lokalerna. som i tva fall utgjordes av sinkta
eller urtappade sjoar, ledde mig till den slutsatsen, att atskilligt talade for
att en spridning genom faglar. nirmast da flvttfaglar, igt rum. Beskaffen-
heten av denna sista. genom minniskans ingripande uppkomna lokal synes
mig i varje fall ej motsiga ett sadant antagande.

HERMAN PERSSON.

Nagra jamtldndska véxttynd.

Lysimachia vulgaris, videort patriffades vid en botanisk utflykt den 5. 9.
1943 till Indalsilvens norra strandomrade i Lits socken, Jimtlands lin. »rin
Jiamtland ér videorten forut kiind endast fran Straniset i Stugun och Krangede
i Ragunda, men ej sedd i senare tid», siger TH. LANGE i brev den 14. 10. 1943.
Viixtlokalen, som utgores av en solig och nagot sandig strandkant, éar alltsa
den enda kanda inom lianet, diar videort for nirvarande forekommer.

Lythrum salicaria, fanns en vecka senare nagra hundra meter NO fran
fyndplatsen for videort. Fackelrosens hittills kiinda vistligaste vixtlokal i
Jiamtland ér enligt TH. LANGE Gesundsjons strand niara Ragundagriinsen, vilket
ar omkring 5 mil 6ster om den nya fyndplatsen.

Byve, Lit den 27 april 1944.

P. N. JONSSON.



