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Hybridization experiments in the genus Luzula
III. The subgenus Pterodes

By HEnpDA NORDENSKIOLD

[ Institute of Plant Systematics and Genelies, Agricultural College of Sweden, Uppsala 7)

The subgenus Pterodes is a very dislinet section of the genus Luzula.
There are described only ten species belonging to that subgenus, and all
bul one originate from the temperate zone of the Northern Hemisphere,
The exceptional species is L, Johnstonii, originating from the mountains
of Central Africa. The geographical origin of all ten species of Pterodes
and the chromosome numbers of seven species are given in Table 1. The
geographical distribution is given according to Buchenau (1906). Con-
cerning the Japanese species, Dr. Iivoshi TTara has kindly informed me
about their distribution in Japan. The somatic chromosome patlerns of
the six firsl mentioned species have already been given in an earlier
paper (Nordenskiold 1951, Fig. 5). L. Forsteri and L. luzulina (Fig. 1 ¢)
have 24 chromosomes, which chromosomes seem o be of BL size,
when compared with the chromosome palterns of other species of the
genus Luzula (Nordenskiold 1951). L. acuminata has 48 small chromo-
somes of CL size, and L. Johnstonii has 2n=42 (Fig. 1 a}, six chromo-
somes of Bl size and 36 ones of CL size. L. plumosa has 2n=—46 and
L. rufescens 2n=>52. The majorily of the chromosomes of those species
are of the CL size, but they are too small and loo numerous to allow any
detailed investigation of their size. L. pilosa has 2n=066 and its chromo-
somes are still smaller, why it is impossible to give any account of their
size relations. From the three Japanese species L. japonica, L. rostrala,
and L, Jimboi I have not been able to obtain any seeds, why their chro-
mosome palterns are still unknown. As the chromosome patterns of the
seven investigated species demonstrate it, it secems as they all belong to
the same level of polyploidy. Consequently all these species ought to be
rasily crossed with each other in spile of their difference in chromosome
numbers, a facl, which has been verified in the present experiments.

1 Bolaniska Noliser 1957,
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Table 1. Geographical distributions and chromosome numbers of the species
described in the subgenus Plerodes

Species Geographical distribution 2n
L. Forsteri Central and Southern Europe, the Atlas Mts and
R N e T s o i B B e el R
L. tuzuling Mts of Cenltral and Southern Europe . ... 0oL 24
L. dohnstonii. - Mt of (Centeal -ATriea « ooov ey vwetnms e, 49
L. gecumingta  Eastern North-America . ciivisdissaauiinsmes s 48
L. rufescens North Eastern Asia and Alaska ... .. covivniianes 52
L. pilosa Europe and North Weslern Asia ................ 66
L. plumosa Mts of Central and Easlern Asia ................ 16
L. japonica ‘The Japanese ISlands uiai cvsecviais ool —
L. rostrata Mits of Yezo and Hunshu, Japan ....... 00000000 —
L. Jimboi s A e e A B e aet T o e i S

These species, belonging to the subgenus Pterodes are all morpho-
logically very similar. Usually they appear as viearious species of dif-
ferent geographical regions (Table 1), There are only two geographical
areas, from which more than one species is known. These two regions
are the Central European mounlains where L. Forsteri, L. luzulina, and
L. pilosa meet and Japan, from which area L. plumosa, L. japonica,
L. rostrata, L. rufescens, and L. Jimboi are reported (Satake 1933, 1938,
Miyabe and Kudo 1932). though, however, the distribution of those last
mentioned Japanese species might not be finely determined.

Material and technique, — As material for the hybridization experi-
ments the slrains earlier investigated (Nordenskiéld 1951) have been
used. The only strain oblained later than 1951 and used in the crosses is
L. plumosa from Japan. All the species used for the investigalion are
autogamous and the strains originating from one plant are always very
uniform.

The hybridization between plants of the species belonging to the sub-
genus Pterodes is very easy lo perform. The flowers are relatively large
and the sligmata come oul before the anthers dehisce. The flowers are,
thus, easily crossed without any emasculation.

The eytological investigations have been made on malerial fixed in
diluted chromacetic formalin. The buds used for meiolic studies have
been prefixed in Carnoy for aboul one minute. The material has been
embedded in parafin and sectioned. It has been stained in 1 per cent
crystal violet for 48 hours after a (realment of 3 to 4 hours in 7.5 per
cenl citric acid.

Results of the hybridization experiments. The resulls of the hybridiza-
tion experiments are given in the tables 2—3. In these tables it is shown
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HYBRIDIZATION EXPERIMENTS IN LUZULA HI

that all the seven species of the subgenus Plerodes, which have been
invesligated are easily hybridized and all crosses, which have been tried.
have easily succeeded. The majority of the combinations give. however,
more or less sterile F, hybrids, This sterilily depends only partially on
the difference in chromosome numbers. In most cases an embryo is
formed, which dies during the development of the seed or sometimes
give arise lo an abnormal seedling. In certain hybrids, however, the
sterility depends on degeneration of the organs for reproduction.

Table 2 shows the cross combinations between the South European
species L. Forster{ (2n=24) and the six olher species of Pterodes.
Among these crosses we have the only one of Lhe subgenus. which give
fairly fertile £, hybrids and F, progenies containing fertile plants. It is
the combination between L, Forstert (2n=24) and L. luzulina (2n=24).
These two species have both the same chromosome numbers and orig-
inale from the same geographical area. The F, hybrids have usually
80 90 per cent fruit setting ability and in the F, progeny about 40 per
cenl of the plants have 76 to 100 per cent fruil selting ability, The F,
hybrid of the ecombination belween L. Forsteri of South Europe and
L. Johnstonii of Central Africa has less than 25 per cent fruit selling
ability. A few adull more or less sterile planls are, however, obtained in
the second hybrid generation. The combinalion hetween L. Forsteri of
Europe and L. plumosa of Japan gives an almost sterile £, from which
hybrid no adult F, plants have come out. The few seeds which were
produced gave abnormal seedlings which did not survive the seedling
stage. The three last combinations with L. Forsteri of Europe on one
hand and L. pilosa of Scandinavia, L. rufeseens of Yukon. or L. acu-
minata of Easlern North America on the olher hand are all easily per-
formed but give complelely sterile I, hybrids. Table 3 gives the rest of
the combinations between Lhe seven species of Pterodes. The F| hybrids
are all easily produced bul are usually almost sterile and only a few of
the combinations give any adult plants in the second hybrid generation.
These species combinations are L. Johnstonii ol Central Africa with
L. luzulina of LEurope or L. pilosa of Scandinavia, as well as L. acumi-
nalta of Eastern North America with L. pilosa of Scandinavia or L, plu-
mosa of Japan.

The study ol meiosis of the parental species of the crosses revealed
the fact that no multivalents are formed. This is the same result as was
found in meiosis of bolh true and endonuclear polyploids of natural
species of the eampestris-multiflora complex of the genus Luzula (Nor-
denskiold 1956). L. Forsteri and L. luzulina show regularly 12 bivalents
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(Fig. 1f), all of the same size and L. Johnstonii forms 21 bivalents
(Fig. 1 d). L. acuminata shows 24 small equal sized bivalents, L. rufe-
scens gives 26, and L. pilosa 33 (Fig. 1 g} small bivalents.

The meiosis of the hybrids between the seven species is usually pos-
sible to study. even though in many cases signs of degeneration are
found (Table 4). In some combinations, however, the ones between
L. acuminaia on one hand and L. Forsteri or L. rufescens on the olher,
the pollen mother cells are degenerated already at first melaphase. The
spindel is abnormal and the chromosomes fail to stain. In the combina-
tions where first metaphase could be studied il seems as the pairing
usually is good. The hybrids between L. Forsteri (2n=24) and L. luzu-
lina (2n=24) form 12 bivalents at first metaphase. This formation of
bivalents is very regular excepl in one strain combinaltion, lhe one be-
tween L. {uzulina of Tyrol and L. Forsteri of Biel in Swilzerland, where
two unpaired univalents instead of a bivalent have been found at first
metaphase in about 50 per cent of the cells sludied. All the other com-
binations are between species with different chromosome numbers. But
the difference in chromosome numbers is caused by endonuclear poly-
ploidy. Thus, the small chromosomes of the parental species with the
higher chromosome number pair with the corresponding large ones of
the parental species with the lower chromosome number. This pheno-
menon is easily studied in the I, hybrids between L. Johnstonii (2n=42)
and L. Forsteri (2rn=24) or L. luzulina (2n=24). Al first metaphase
these hybrids very often form 12 multiassociations of “bivalenl size”
(Fig. 1 e) and in a few cells only one or lwo small univalents are found
in addition lo the larger chromosome associations. The small CL chro-
mosomes of L. Johnstonii usually seem to pair with the corresponding

Fig. 1. a—c¢ Somatic metaphase plates of a L. Johnstonii showing 6 chromosomes
of BL size and 36 of CL size. b the hybrid between L. Johnstonii and L. luzulina,
2n =33 with 15 chromosomes of BL size and 18 of CL size, ¢ L. {uzuling showing
24 chromosomes of BL size. d—g Pairing of chromosomes at first metaphase of
d L. Johnstonii showing 21 bivalents, ¢ the hybrid between L. Johnsfonii and L.
luzulinn showing 12 multiassociations, f L. luzulina showing 12 bivalents. g L. pilosa
with 33 bivalents. h Somalic melaphase plate of the hybrid between L. Forsteri and
L. pilosa showing 12 big BL chromosomes and 33 very small chromosomes. i-—o
Pairing of chromosomes at first metaphase of the hybrids i L. luzulina> L. pilosa
showing 12 multinssociations, j L. Forsterix L. rufesecens showing 12 mulliassocia-
tions. k—1 L. luzulina> L. plumosa showing k 12 multiassociations of bivalent size
and 1 10 multiasscciations of bivalent size and one of quadrivalent size, m L. luzulina
% L. acuminata showing 12 multiassociations of bivalent size and 9 univalenis. n
L. plumosa L. acuminaia showing 23 bivalentls or mulliassociations, o L. Johnstonii
# L. acuminata showing 21 chromosome bodies.
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large BL chromosomes of L. Forsteri or L. luzulina. Sometimes a big
chromosome association of “quadrivalent size” is formed and then the
chromosome associations of the cell are only 11. The somatic chromo-
somes of the Fy hybrid is shown in Fig. 1 b. Here the large and the small
chromosomes are easily distinguished. The same type of chromosome
pairing al meiosis is demonsiraled in the hybrids between L. pilosa
(2n=233) and L. Forsteri (2n=24) or L. luzulina (2n=24) (Fig. 11i).
The 12 large mulliassociations built on the 12 large BL chromosomes
originating from L. luzulina are easily found in the cells. In addition a
low number of small univalents, originating from L. pilosa, may be
found. The somalic chromosomes of the I, hybrid between L. Forsteri
and L. pilosa is shown in FYig. 1 h. Always when we have chromosomes
of such a large difference of size in the same cell it is very difficult to
stain properly. The large ¢chromosomes take up the slain much easier
than the small ones. On that account the small univalents of first meta-
phase or the small chromosomes of the somatic methaphase plates are
usually poorly stained compared with the larger chromosome bodies of
the same cell. Thus, very often the small chromosome units are diffi-
cult to distinguish especially if the cell is somewhal weakly stained. The
Fy hybrid between L. Forsteri 2n=24 and L. rufescens [(2n=>52)
(Fig. 1 j) has the same general appearence as the one described bhetween
L. Porstert and L. pilosa. The same is the case with the hybrid belween
L. luzulina (2n=24) and L. plumosa (2n=46) (Fig. 1 k- 1). In Fig. 11
is demonstrated a cell with 10 chromosome associalion of “bivalent
size” and one of “quadrivalent size”, and in IPig. 1 k a cell with 12 mullti-
associalions of “bivalenl size”. The meiosis of the F; hybrid between
L. Johnstonii (2n=42) and L. pilosa (2n=33) is partially degenerated.
The chromosome associations are not distinel and very often clustered
together. The number of chromosome associations, when they are pos-
sible 1o count, usually amount to a number near 21. The I, hybrid be-
tween L, Johnstonii (2n=42) and L. rufescens (2n=>52) is possible to
study. and here aboul 21 chromosome associations are found togelher
with a low number of small univalents. The /', hybrid belween L. riife-
scens (2n=052) and L. pilosa (2n=66] has usually about 26 chromo-
some associations. Some plants of this hybrid combinations have, how-
ever, another kind of irregularity at meiosis. Very often the pollen
mother cells of some part of an anther go together and make a syneytium.
These big syncylia are found in all stages of the development of the an-
thers, from the ones with pollen mother cells or cells at first metaphase
to later stages with pollen tetrads. The F, hybrid belween L. luzulina
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(2n=24) and L. acuminata (2n=48] (Fig. 1 m) has at first metaphase
a very low pairing of chromosomes. The 12 big chromosomes of L. luzu-
lina are easily seen together with the small univalents originating from
L. acuminata. These univalents are usually amounling to aboul 10,
Thus. only a part of the acuminata chromosomes pair with the large
luzulina chromosomes. This species combination is the only one where
really a low pairing of chromosomes at first metaphase is demonstrated.
The F; hybrid belween L. acuminata (2n=48) and L. plumosa (2n=46)
(Fig. 1n) formes almost regularly 23 chromosome associations. The
same is the case with the F, hybrid between L. plumosa (2n=46) and
L. rufescens (2n=>52) or L. pilosa (2n=66). The hybrid between L. acu-
minata (2n=46) and L. Johnstonii (2n=42) (Fig. 1 0) gives usually 21
bivalents or multiassociations but sometimes a higher number of chro-
mosome bodies are found in the cells indicating the occurrence of un-
paired chromosomes.

To gel a review of the results of the crosses a diagram demonstrating
the fertility of the hybrids of the different cross combinations has been
made (Fig. 2). Here the distance between the lines connecling the species
demonstrales the degree of fertility of the I, hybrids and the occurrence
of F, plants is shown by the blacking of the space between the two
lines. The only combination with fertile plants in both first and second
hybrid generations is the one between L. Forsteri (2n=24) and L. luzu-
lina (2n=24). These species have the same chromosome numbers and
both of them originate from the same geographical region. From the
dingram it is, moreover, found that L. Johnsfonii of Cenlral Africa is
rather fertile in combinalion with the European species. The other non-
European species have 48 chromosomes or a number not far from that.
In spite of that faet, that they have chromosome numbers, not very
much devialing from each other, the hybrids between them are highly
sterile as demonstrated in the diagram. The only two combinations
which have given any, but very few (see Table 2), I, planls are the
ones between L. pilosa of Burope and L. acuminata of Eastern North
America and between L, plumosa of Japan and L. acuminata of Llastern
North America.

Discussion. — These hybridization experimenls between species of
the subgenus Pterodes of the genus Luzula have been performed to get a
view of the affinity between the species and if possible an opinion of
the evolution of the subgenus. An affinily between species might be
demonstraled by the degree ol fertility of the hybrids between them.
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In such a ease the parenlal species ought to have the same chromosome
numbers and the same chromosome patterns, otherwise the sterility
might be caused by mechanical disturbances al the separation of chro-
mosomes during meiosis. In the majorily of the crosses deseribed in this
paper the parental species have different chromosome numbers. There
are only one cross combinalion, the parental species of which have the
same chromosome numbers. This combination is the one between L.
Forsteri (2n=24) and L. luzulina (2n—24), and il gives arise to an al-
maosl ferlile I/, hybrid producing an £, with 40 per cent fertile plants,
The parental species of the combinalion in question originales from the
same geographical region. i.e. Central Europe. The results of this spe-
cies combinalion demonstrate the same phenomenon as has been found
in the crosses of the species of the campestris-multiflora complex of
the genus Luzula. In the crosses between species of that complex it was
found that species originaling from the same geographical area gener-
ally gave more lerlile hybrids in both first and second hybrid genera-
tions than was the case with species originaling from different geo-
graphical areas (Nordenskiold 1956). In lhe campesiris-multiflora
complex the hybrids studied usually originate from parental species
with the same chromosome numbers. Thus, it ought lo be possible to
measure the genelical differentiation between the parental species by the
degree of slerility of the hybrids,

If the parental species ol a cross have devialing chromosome patterns
a sterility ol the hybrids caused by degeneration ol the pollen mother
cells or embryosacks indicate a genetical dilferentiation between the
species. But the hybrid sterility might in such a case be caused by
mechanical disturbances during chromosome separalion al first mela-
phase of the hybrids. When compairing the different degree of fertility
of the hybrids in cross combinalions, the parental species of which have
devialing chromosome numbers, the difference belween the chromo-
some pallerns must be taken into consideration. Fertility of hybrids in
such cross combinations will, however, always indicate genetical affinity
between the parenlal species. In lhe cross combinalions here studied
L. Johnstonii (2n=42) of Central Africa gives a surprisingly high fer-
tility in the combinations with the EFuropean species, L. Forsteri
(2n=24), L. luzulina (2n=24), and L. pilosa (2n—66), in spite of the fact
that the deviation between the chromosome patterns here must be re-
garded as large. The sterile combinations with L. plumosa (2n=46) of
Japan, L. acuminafa (2n=48) of Easlern North America. or L. rufe-
scens (2n=52} ol Alaska have much smaller dilference in chromosome
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patterns. Thus, the last mentioned species must be regarded as more
differentiated from L. Johnstonii than the first menlioned ones. The
other combinations between the species of the subgenus Pterodes are
generally slerile even though many of them do not have as large a dif-
ference in chromosome palterns as [or instance the one between L. John-
stonii and the FEuropean species. Among these remaining crosses, there
are only two somewhat fertile combinations; the ones between L. acu-
minata (2n=48) of Eastern North America and L. pilosa (2n=66} of
LEurope or L. pumosa (2n=46) of Japan. The fertility of these two com-
binations is demonstrated by the ocecurrence of one and two F, plants
respectively. That low fertility mighl. however, indicate a certain af-
finity between L. acuminata of Eastern North America and the two
urasian species L. pilosa and L. plumosa. In the crosses between Lhe
species of the campestris-multiflora complex of the genus Luzula it
was demonstrated a rather high alfinily belween species of these two
regions (Nordenskiold 1956).

The species of the subgenus Pterodes of the genus Luzula usually
consist of closely related vicarious species of different geographical
areas (Table 1). There are only two geographical regions where the
distribution of species belonging lo Plerodes overlap and those two re-
gions are Central to Southern ILurope and Japan. In Central to South-
ern lIturope we have L. Forsteri (2n=24), L. luzulina (2n=24), and L.
pilosa (2n=066). Sterile hybrids between L. pilosa and L. Forsteri or
L. luzulina are described from different localitics (Buchenau 1906, Hegi
1939). The fertile hybrid between L. Forsteri and L. luzulina have, how-
ever. nol been found to be reported. Thal mighl depend on the fertility
of the hybrid. Fertile hybrids are always much more difficult to recog-
nize in nature than are the slerile ones.

From Japan [ive speeies of the subgenus Pterodes are reported. These
are L. plumosa, L. japonica, L. rostrata, L. rufescens, and L. Jimboi, Dr.
Hiroshi Hara has kindly informed me that Dr. Y. Satake (Satake 1933,
1938) has recognized all five species in question. Among them L. plu-
mosc is rather common on hills all over Japan bul L. japonica is very
rare and doubtful. L. rostrata is local on higher mountains mainly in
northern and central Honshu. ITowever, according to recent investiga-
tions, Dr. Ohwi considers the plants of L. rufescens found in Japan fo
be the same species as L. plumosa, referring both of them to L. plumosa
var. macrocarpa (Buch.) Ohwi (L. rufescens var. macrocarpa Buch.).
Moreover, Hultén (1927) considers L. japonica impossible to distinguish
from L. rufescens var. macrocarpa. Thus, the distribution and classi-
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ficalion of these Japanese species seem nol as yel lo be finally settled
The fifth species of Japan, L. Jimboi Mivabe et Kudo (Miyabe and Kudo
1915, 1932), is endemic to certain islands of the Kuriles and seems lo be
morphologically very distinet.

As the F; hybrids in the majority of the combinations are almost
sterile it is difficult to get any information about the evolulion of the
species belonging to the subgenus Pterodes. The only species with a
higher fertility and, consequently, a higher allinity lo species of other
geographical regions is L. Johnstonii of Cenlral Africa. Its hybrids in
combination wilh the European species of the subgenus show a rela-
tively high fertility. This species, L. Johnstonii, seems to be ol a primi-
tive type closely related to the European species, in contrast to whal is
the case with the other non-Liuropean species, which all are differen-
tialed from the European ones and L. Johnstonii as well as from each
other. L. acuminata of Eastern North America is the only one which
shows a certain affinity to the Eurasian species. L. rufescens ol Alaska
on the other hand seems to be the species with the sirongest differentia-
tion. There is no cross combination with that species, which give any
adult F, plants. The highest fertilily was demonstrated in combination
with L. pilesa of Europe, L. plumosa of Japan, and L. Johnstonii of
Central Africa. in the combinations of which the Fs have given sceds,
but no adult plants have been obtained from these seeds.

Concerning lhe affinity belween Lhe Japanese species and between
these species and the other ones of the subgenus Pferodes, lhe material
is 0o searce to allow any conclusions. L. plumoesa is the only Japanese
species used in the crosses, and it has shown high slerility to all species
to which il has been crossed. including L. rufescens, from which lasl
mentioned species combination no F, plants have been oblained,

As a consequence of lhe resulls ol the crosses and of the distribution
pattern of the species belonging o Pterodes Central to Southern IFurope
is regarded as the most likely center of the subgenus. In this region we
have several species with overlapping distribution and the ones with
identical chromosome patterns show affinity to each other. In this pre-
sunied center we also find the speeies with the lowest chromosome num-
ber, i.e. 2n—24, and the largest chromosomes. In the peripheral parts ol
the distribution area the species studied are all endonuclear polyploids.
Among these species L. Johnstonii of Central Alrica shows affinity to
the European species but not to the non-European ones. Certain hybrid
fertility is, thus, demonstrated in the combinations between L. John-
stonit and the European species (L. Forsleri, L. luzulina, and L, pilosa)
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in spite of the facl that the difference in chromosome patterns between
the species of these combinalions is comparatively large. The parental
species of the sterile hybrids between L. Johnstonii and the non-LEuro-
pean species have a much slighter difference in chromosome patterns.
These non-ILuropean species show. moreover, a very low affinity to each
other as well as to the European species. Among the non-European spe-
cies, L. rufescens of Alaska, originaling from the most peripheral region
ol the presumed distribution area of the subgenus, is the only species,
which always has given sterile hybrids in all the tried combinalions wilh
the other species ol Plerodes, thus, supporting the validity of the loca-
tion of the anticipated distribution center. These facls indicate that the
endonuclear polyploids probably are derived species and most likely
originate from species with larger chromosomes and lower chromosome
numbers. Consequently, the malter of facts will supporl the hypothesis
of fragmentation of chromosomes as the origin of endonuclear poly-

ploidy.

Summary

1. The following scven species of the subgenus Pterodes of the genus Luzila have
heen studied: L. Forsteri, 2n=24, L., [uzulina, 2n=24, L. Johnstonii, 2n-—42, L.
acuminata, 2n =18, L. rufescens, 2n- 52, L. pilosa, 2n=06, L. plumosa, 2n=46
The geographical distribution of the species studied are given in table 1.

2. Hybrids have been obtained in all possible cross combinalions between Lhe seven
studied species (Table 1—21. The Fy hybrids are usually completely or almost sterile
excepl the one between L. Forsteri and L. luzalina. The hybrids between L. John-

stonii and the European species have, however, a relalively high fertility.

3. There are only one cross combinations (L. Forsteri> L. luzulina), the parental
species of which have the same chromosome numbers, In thal combination, the
parental species originate from one and the same geographical region, fe, Central
Europe. The hybrids are fertile in both first and second generations.

4. Europe seems to be the cenler of the species of the subgenus Plerodes. All studied
non-European species are endonuclear polyploids. with small chromosomes and
high chromosome numbers. They demonstrate all a high degree of differentiation
between each other. These facts indicate that the endonuclear polyploids probably
are derived from species with larger chromosomes and lower chromosome numbers.
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Notes on South African Hepaticae IV

By SIGFRID ARNELL

1. New and remarkable species from the Cape Province

¥ Anastrophyllum gambaragarae Gola. Syn. A. calcaralum St. — Clanwil-
liam Div., Apollo Peak, S. Cederberg. Wet ledges on S side of cliffs, along the
edge, 5200 ft. Esterhuysen 25494, Area: Last African Mountains.

Aphanolejeunea capensis (S. Arn.} 8. Arn. nov. comh. Syn. Cololejeunen
capensits 8. Arn., Bot. Not. 1953 p. 161. — Table Mt., Silverstream Ravine,
on T wet rock, 3000 ft, Esterhuysen 25100.

Ciliolejeunea capensis S. Arn. — Rivierzonderend Mts, near RZE, in Kloof
in shade, together with Radula madagascariensis St Esterhuysen 25050, This
species is collected only once before, on bark in the Knysna Forest.

*Gymnomitrion elgonense S. Arn. var. squarrosum S. Arn. — Ceres Div.
IHansiesberg, Klool on W slopes. Recess in cliffs, S aspect, 4000 1. Esterhuy-
sen 25691, Area: Ruwenzori,

Isotachis capensis Herz. — 1. Table ML, upper Disa Gorge. in and on side
of running water, Listerhuysen 25121, 25122, — 2, Worcesler Div,, Krom R.
IKloof off du Toils Kloof, walls of waterfall and in water, at waters edge and
on wel faces, Esterhuysen 25393, 25423, This species before collected in only
one locality on south side of the Table ML

#Isotachis (.'oni.s'n:pi'tfa St.— Cape Provinee, Oudtshoorn, Al a small hrook
below the Zwartberg-Pass N. Oudtshoorn, leg. B. Jl. Cholnoky. Area: Kivu
Diistr., Muhavura. Ruwenzori.

*Lepidozia irregularis St Clanwilliam Div. Apollo Peak, S. Cederberg.
Muddy recessed face al small waterfall, 4000°, Esterhuysen 25500, Area:
Ruwenzori, Mt. Muhavura.

Lepidozia natalensis St. Caledon Div. Rivierzonderend Mts, kloof near
RZE, shaded bank, Eslerhuysen 25057, This is the casternmost known locality
off this species.

Lepidozia sejuncta (Angsir.) St. — | have examined the lype specimen of
Angstrom and il is identical with Telaranea nematodes (Aust.] Howe. As

2 Rotaniska Noliser 1957,
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Angstrom’s name is the older one. the name must be Telaranea se juneta
{Angstr.) S. Arn. nov. comh.

*Lophozia ruwensorensis S. Arn. Ceres Div. [lansiesherg, W slopes.
Muddy face above stream in kloof, 4000 ft. Esterhuysen 25680, Area: Ruwen-
zori, Kilimandjaro.

Metzgeria Ellioti SI. — Worcester Div., Du Toits Peak, 6000 ft, rock recess.
Esterhuysen 24742, Earlier collected once in Cape Prov. (Caledon Div., Bettys
Bav). Area: Ruwenzori, ML Kahuzi, M, Muhavura, S. Africa.

“Metzgeria madagassa St. Waorcester Div.., Krom R. Kloof off Du Taoit
Kloof. deep wet gully, sandy ledges, faces on dayer side of kloof, Esterhuvsen
25396, Area: Madagascar.

Odontoschisma denudatum (Mart.) Dum. var, africanum Pears. — Caledon
Div. Rivierzonderend Mts. Kloof near RZE, in shade, Esterhuvsen 25051,
Earlier colleeted in the Knysna IForest in E Cape Prov.

*Plagiochila Haumanii Herz. Table Mt. Silverstream Ravine, along eracks
in roof of overhang, 3000 ft, Isterhuysen 25104, and Table Mt., Finsteraar
Crack, NE side, damp shady gully. 2000 ft. Esterhuysen 25140. Described from
Uganda. Ruwenzori and earlier only collected in this mountain.

*Ricecardia limbata (St.) E. W. Jones. — Cape Province, Knysna, the
Knysna forest E. of the town, leg. BLL Cholnoky. Area: W, Africa, Belgian
Congo. Mt. Kenva.

Tylunanthus africanus Pears. — Woreesler Div., Krom R, Kloof off Du
Toits Kloof, on wet rock face, cold, shaded most of dav, Esterhuysen 25390,
Fasternmost known locality.

Tylunanthus Wilmsii St. — Prince Albert Div., Blesherg, Swartberg, Along
base of rocks, south aspect. 6000 ft. Lslerhuysen 24932, Earlier only known
from Table Mi. and Devils Peak,. Cape.

2. New species from S. Africa

Cephaloziella Schelpei  S. Arn. nov. spec. — Natal, Entonjaneni Div.,
8 miles from Melmoth on the Nkandhala road, locally abundant on shaded
earthbank. 3100 ft, Schelpe H184. Type specimen in The Bolus Herbarium,
Rondebosch, Cape, S. Africa.

Auloica, pusilla. viridis vel brunnescens, in solo rubro gregaria. Caulis ad
3 mm longus. Folia caulina parva. oblique patula. valde concava, in plano
ovata, ad Yi hiloba, lobis subacutis. Cellulae 12—1412—20 p, parielibus
validis—tenuibus. Perianthia oblonga, 3-plicata. ore contracto. Sporae 10 w.
brunneae. Androecia in ramulo laterali, bracteis folii similia.

Autoicous. Small, growing in red soil, up to 3 mm long. Stem 50—60 p in
diameter, in sterile shoots suberect, cortical cells rectangular, 10 —12 16—
20 p, walls £ thin. Rhizoids sparse, colourless. Leaves imbricate, concave,
bilobed to /4 '3, lobes subacule, ventral lobe larger. margin £ crenulate.
sinus subacute—obtuse. Cells 12—14>12—20 u. walls * thick. Amphigastria
lacking. Female shoots short, erect. Braclts larger than the leaves, in 3—4 pairs,
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Fig. 1. Cephaloziella Schelper S0 Arn. a. Plants with female shoots. h. Sterile
shoot, — ¢, Female bract. — . Apex of a lobe of a female bract. —
e. Leaves. — . Marginal cells from the mouth of the perianth.

¥ig. 2. Cephaloziella transvaalensis S. Arn. a. Apex of a gemmiferous shoot. —
b, Ditto in side view. — ¢. Fragment of a shool in dorsal view. — d. Leaf.

¢ Cross section ol a stem.

Iilobed to '3, margin of lobes crenulate, apex acute. Cells 123X18—20 wu.
walls & thick. Braeteole lacking., Perianth trigonous, oblong, mouth crenu-
late. marginal cells somewhat elongate, hyaline, Spores 10 w in diameter,
brown. smooth. Androecia in ¥ long branches. bracls imbricate. of the same
size and shape as the leaves, monandrous. Antheridia globose. 4050 p in
cliameter.

Differs from the other South African species ol the genus by the combina-
tion of autoicous inflorescense. small size. crenulate margin of the leaves
wnd bracts.

Cephaloziella transvaalensis S. Arn. nov. spee. — Osl-Transvaal, an
dem “Edge of the Berg” neben Klipkraal bei Sabie, leg. B. J. Cholnoky —
S. Rhodesia, Umtali Distriel, Penhalonga Border Post, 4500 ft. Locallv abun-
dant on shaded carthbank, W aspect. Schelpe 5355 p.p. Type specimen (5355)
in British Musewm.

Dioiea?, minor, viridis— purpurascens. Caulis ad 53 mm longus, cellulae
corticales 16—1820—30 p. Folia remola—approximata, patula, ad 12—13
biloba, lobis triangularis, subacutis. Amphigastria desunt in plantae steriles el
non gemmiferae, Cellulac marginales 16—30>X16—20 n, parietibus tenuis.
cuticula laevis. Propagula virides—brunneseens, bicellulares.

Dioicous or autoicous?, small, prostrate—suberect, gemmiferous shoots
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erecl, up to 5 mm long, green—brown— purple. Stem 80—90 u in diameter,
cortical eells large, 18 20—16>30 w, walls rather thick, Rhizoids colourless,
only from the basal part of the stem, Leaves approximale distant, in gemmi-
ferous shools concave and erecto-patent, in normal shools and the low part
of the gemmiferous shools generally squarrose and somelimes decenrved. ovate,
hilobed to Y/2—1/3, lobes obtuse—subacute, roundedly triangular, up to 6 cells
hroad, margin entire or with an oceasional looth, sinus acule, insertion almost
transverse. Amphigastria in the apices of the shoots and in gemmiferous
shools and shools with sexual organs. Cells of the leaves 16—30 p long and
16—20 u broad, in the gemmiferous shools up to 2050 p, walls thin, brown—
purple. cuticle smooth. Gemmae in green clusters in the apices of erecl shoots
(with an appearance remembering of the shoots of Odonteschisma denuda-
tam) or from the apical part of the margin of deformed leaves. bicellular,
about 1016 p, usually coloured brown when old. Androecia apical or inter-
calary. often rather long, bracts densely imbricate, larger than the leaves,
conecave. shortly dentate. Perianth not observed.

The large cells of the stem are a good characteristic of this species, remem-
bering of the cells of a Cephalozia. In cross section, however, the cells are
isodiametric, the interior cells of the same size. The tendency in colouring
brown—npurple and the often squarrose, leaves with rather large and thin
walled cells are also good characleristics.

List of Hepaticae collected by dr. E. Schelpe in Umtali District
of S. Rhodesia and adjoining part of Mocambique

The list of the colleetion contains so many species new lo this little visited
region that it seems me of interest to publish it. Species new to (he region
are marked wilh an asterisk.

al S. Rhodesia, Umtali District

*Calypogeia longifolia  SI. — Penhalonga Border Post. 4500 f1. Rare. on
shaded earthbank, W aspect, 5354. Area: Madagascar, NE Transvaal.

Cephaloziella umtaliensis S, Arn. nov. spec. — S. Rhodesia, Umtali
District, Penhalonga Border Post, 45007, locally abundant on shaded earth-
bank. W aspect. Schelpe 5355 p.p.. lvpe specimen, in British Museum. —
Moc¢ambique: Gorongosa Mountain near Gogogo Peak, 58007, Mid-level epi-
phyte in forest on bark together with Microlejeunea africana St. and Drepano-
lejeunea capensis St.

Paroica, viridis. Caulis ad 10 mm longus, 140 p diam., cellulae corticales
1012 % 14—20 n, parictibus aequaliter incrassalis. Folia squarrose patula,
plana— decurva, supero erccto—patula et conduplieata, margine ventralo ar-
mato, ad Y2 biloba, lobis triangularis, divergentibus, margine integro. Cellulae
10—12 p, quadratae, parietibus aequaliter incrassatis: cuticula minute aspera.

Paroicous, large for the genus, up to 10 mm long. Stem up lo 140 p in
diameter, sparsely branched, cortical cells 123XX14—1020 u, thickwalled.
Rhizoids colourless, in bunches from below the amphigastria along the whole
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Fig. 3. Cephaloziella umialiensis S. Arn. a. Apex of a shoot with perianth. —
. Apex of a shool with a voung female inflorescense. — c. Fragment of a shoot in
side view., — d. Leaves. — e. Amphigastria, — f. Apex of a lobe of a leaf. g Apex

ol a female hract,

ventral face of the stem. up to near lhe apex. Leaves generally squarrous
and plane or somewhat decurved, sometimes, especially in the upper parts of
the shools, ercelo-patent and somewhal conduplicated, bilobed to '/2, Iobes
triangular, up to 20 cells broad, margin entire. sinus acute, £907 as explunated,
margin of lhe leaves (in well developed shoots) with one or two basal teeth
on the ventral side, Insertion in the dorsal parl transverse, in the venlral parl
slightly oblique. Marginal cells of the lobes 1012 w, interior cells of the
same size, walls of medium thickness, culicle sparsely and minutely papillose,
Amphigastria bilobed to Y2 and often with basal teetl. Female organs apical
in long shoots. Perianth 5-plicate, moulth slightly constricted, finely crenulate,
marginal cells 6 30—40 p, rather thick walled. Female bracts bilobed to 'Ye,
sparsely dentate, margin serrate-crenulate. cells about 1620 w. walls thick.
Bracteole large. bilobed to "o, Male bracts in 4—5 pairs below the female
bracts, larger than the leaves, bilobed 1o 'z, conduplicate, lobes trinngular,
up to 20 cells broad, margin entire, antheridia solitary, 60 70 w in diameter.
Sometimes also apical androcein with 1—6 pairs of bracts.

Characteristical features of the species are: Paroicous inflorescense. tri-
angular lobes of the leaves with small, quadratic cells, minutely papillose
cuticle and the rather large size of the plant.

Fimbriaria Bachmannii St. — Penhalonga Border Posl, 4500 ft. Locally
frequent on shaded earthbank, 5359. Area: Cape Prov., Transvaal. Nalal.

Frullania arecae (Spreng.) G, — Vumba Mts, Globe Rock, 4500 1, ocea-
sional on shaded boulders in Brachystegia woodland, 5411 a. 5415 “Cloud-
lands™. 5200 ft. Locally common on forest margin, 5763. Area: Widely spread
in tropical and subtropical regions.
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Frullania Borgeni Pears. Vumba Mits. 4500 ft. Loeally frequent epi-
phyte in Brachystegic woodland, 5775 p.p. Arvea: Madagascar, Cape Prov,,
S. Rhodesia (Matopos).

*Frullania capensis G. — Locally frequent epiphyte in Brachystegia wood-
land, 5775 p.p. Area: Cape Prov., Mascaremes, (.. Africa.

*Frullania eplicata St. — Vumba Mts, “Cloudlands™, 5200 [t, occasional
epiphyte on forest margin, 5761; Globe Rock., “Norseland”, 4500 [1. locally
common on shaded boulders in Brachystegin woodland, 5411, Area: 1. Africa
(Usambara Mis).

*Frullania Rehmanni St. — Vumba Mits, Globe Rock. 4500 ft, occasionul
on shaded boulders in Brachystegic woodland, 5412, Area: Cape Provinee.

Frullania serrata G. - Vumba Mts, near Hotel, 5600 (1, frequent mid-level
epiphyte in forest, 5773 a: Globe Rock. 4500 ft. abundant on boulders in
Brachystegin woodland, 4500 ft, 5410. Area: Indonesia, F, Africa, S, Africa,
Tristan da Cunha.

* Jungermania stolonifera St. - Penhalonga Border Post, 4500 fl. Locally
frequent on shaded earthbank, W aspect, 5352. Area: Cape Prov., Transvaal,
Natal,

*Lejeunea caespitosa Ldbg. - Vumba Mlts, “Cloudlands™, 5200 ft, rare,
epiphyte on forest margin, 5763 p.p., 5770, Area: Cape Province.

Lejeunea isomorpha G. — Vumba Mis, near Hotel, 5600 ft. Epiphyte in
forest, 5772, 5773, Dilte. “Cloudlands™, 5200 i, 5763 p.p.. 5764, 5771 p.p.
Lejeunea flavovirens Angstr. is probably identical with L. isomorpha G. The
shape ol the perianth is variable, in the collection from Voamba Mls are spe-
cimens with some perianths almost obeordate and thus intermediate to the
deseription of L. flavovirens Angstr. Area of L. isomorpha: W., E. and
S. Africa, Madagascar?

*Leucolejeunea capensis S. Arn. — Vumba Mts, near Hotel, 5600 [1. occa-
sional epiphyte in forest, 5600 fi: “Cloudlands’, 5200 ft, abundanl mid-level
epiphyte on forest margin. Area: Cape Prov.

*Marchantia parviloba S\ Penhalonga Border Post, 4500 ft, locally fre-
(quent on shaded carthbank. together with Fimbrearie, 53568, Area: Belg, Congo,
Tanganyika.

#*Marchesinia madagassa St. — Vumba Mts, “Cloudlands™, 3200 ft, ocea-
sional epiphyle on forest margin, 5766, Area: Madagascar,

*Metzgeria limbato-setosa St. — Vumba Mis, “Cloudlands”™, 5200 i, Epi-
phyte on forest margin, 5769. Area: Belg., Congo, Cape Prov,

Mierolejeunea africana St. - Yumba Mts, near Hotel, 5600 ft, 5773 p.p.;
“Cloudlands™ 5200 ft. rare, epiphytic on other epiphytic hepaties on foresl
margin, 3768. Area: W. Africa. S. Africa.

#Plagiochila capensis St. — Vumba Mts, “Cloudlands™. 5200 f1. Ocecasional
epiphyte in forest margin, 5765 p.p. Area: Cape Provinee.
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#Plagiochila erispulocaudata St. — Vumba Mts, Globe Rock, 4500 ft. Fre-
quent on shaded granite boulders in Brachystegia woodland, 5415; near Vumba

Hotel, 3600 ft. common low-level epiphyte in forest, 5774: "Cloudlands”,
5200 fi. occasional epiphyle on foresl margin, 5765. Arca: Cape Province,

Phaeoceros laevis (l..) Prosk. — Penhalonga Border Post. 4500 fi, occa-
sional on shaded earthbank, 5357. Area: Widespread species.

*Ptychocoleus Pappeanus St. — Vumba Mts, Globe Rock, 1500 ft, occa-
sional on shaded granile boulders in Brachystegia woodland, 5416: “Clond-
lands™. 5200 ft, occasional e¢piphyvte on forest margin, 5767, Area: Cape Pro-
vince. W. Africa.

by Mo¢cambique

* Anomalolejeunea pluriplicata Pears, — Gorongosa ML near Gogogo Peak,
5800 ft, occasional epiphyte in Widdringtonia scrub, 5577, Area: Cape Pro-
vince. East African mountains,

*Bazzania Moelleri St. — Gorongosa Mt., 3800 ft, locally abundant on
boulder in shade in forest. 5570. Area: W. Africa.

#Cephaloziella atrovirens (Sim) S. Arn. — Penhalonga Waterfall, 4300.
Locally common on shaded carthbank on forest margin, 5362, Area: S. Africa.

*Cephaloziella umtalensis S. Arn. — Gorongosa Mt., 5800 1, mid-level epi-
phyle in forest on bark, together with Microlejennea africana and Drepano-
lejeunea capensis, 5579 p.p.

Drepanolejeunea capensis St. — - Gorongosa Mt, 5600 ft, oceasional on
houlders in shade in forest, epiphvlic on Plagiochila erisprdocaudata St 5578 a:
mid-level epiphvte in forest, 5579 p.p. Area: Cape Province, Natal, Port.
E. Africa.

#Drepanolejeunea physaefolia (G.) St. — Gorongosa ML, 5800 ft, frequent
mid-level epiphyle on Widdringtonia scrub in tall serub, 5576, Area: Mada-
gasear., Seychelles.

Frullania Lindenbergii L.ehm. — Gorongosa Mt. 5800 ft, locally common
mid-level epiphvie in Widdringtonia scrub, 5572, Area: Cape Province, Tristan
da Cunha.

Lejeunea isomorpha . Penhalonga Waterfall (near S, Rhodesian bor-
der), 3800 ft, locally abundant on shaded rock face in forest, 57567; Gorongosa
ML 5800 ft, locally common mid-level epiphyte in forest, 5563 p.p., 5579 a.
Area: 5., Wi and E. Africa.

*Leucolejeunea capensis S. Arn. — Gorongosa Mt, 5800 ft, frequent epi-
phyte in Widdringtonia serub, 5575, Area: Cape Prov.

*Lopholejeunea palustris (Sim) S. Arn. — Penhalonga Waterfall. 3800 ft.

occasional on rock in shade in forest. 5755, Area: Natal,

Metzgeria limbato-setosa St. — Gorongosa ML, 5600 1, locally common
on sireamside boulders in deep forest shade, 53574 bh. Area: Belg. Congo. Cape
Province.
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Microlejeunea africana SI. — Gorongosa Mt., 5800 ft, locally common mid-
level epiphyle in forest, 5379 a. Area: W, and S, Africa.

Plagiochila crispulocaudata St. — Gorongosa ML, 5600 ft. oceasional on
boulders in shade in forest, 5578. Area: Cape Province.

*Plagiochila Haumanii Herz, P, Schelpeana S. Arn. in sched. — Gorongosa
Mt., 5600 ft. Locally common on streamside boulders in deep shade, 5574,
53561 ¢ and d: ditto, locally common in shade on floor of Widdringtonia scrub,
5800 ft. 5563 a. Garuso, “Jaegersherg’. 3600 ft. Locally abundant low-level
epiphyte on forest tree, 5641. Area: Ruwenzori, Cape Province.

Ptychantus striatus Nees, — Penhalonga Walerfall, 3800 ft, locally com-
mon on shaded boulders in forest, 5758, Area: S. and E. Africa.

4. Species new to Ruwenzori, Uganda

#*Cololejeunea mocambiquensis S. Arn. Mobuku Valley. Epiphytic on
Plagiochila clavaeflora on lree trunk in rain forest. 6000 fI. Esterhuysen 25187,
Earlier known from SW Mog¢ambique.

*Hygrolejeunea Staudtiana St. — Bujuku Valley, 11000 ft, muddy bank
near river, Esterhuysen 25193, Trigones smaller than in specimen from Fer-
nando Po. Area: W. Africa.

*Jungermania Mildbraedii St. — Sianley, SE side. 11500 fl. Wet rock face.
Esterbuvsen 25224, Area: E. Africa (Aberdare, Rugege Forest).

*Lejeunea saccatiloba St. — Mobuku Valley, 6000 ft. Esterhuvsen 25197,
Area: W. Africa.

Lepidozia hyalina St. — Bujuku Valley 12000 it. scree. Esterhuysen 25201,
Ditto, 10000 ft 25207. Stuhlmans Pass, Mt Speke, 13000 ft, 25225. The spe-
cimens are interesling as they contain modifications, from very dense leaved
to distant leaved forms. This species is [requently very difficult to distinguish
from L. lacerata St. The insertion line of the leaves is generally more straight
in L. lacerata and in about 457 to the axis of the stem. in L, hyalina it usnally
is arched in its upper portion and longer and more oblique than in L. lacerata.
The type spee. of L. lacerata is a meager mod. densifolia. 1 have measured
the size of the marginal cells of the leaves in the species L. lacerata, L. hyalina,
L. pulvinata and L. carnosa and can not find any real difference, except that
the cells of L. pulvinate sometimes are somewhat larger, up o 34 p. It is
possible thal these four species are modificalions of the same species. To
decide this, however, it is necessary to have a large material and lo study
them in the nature.

*Marsupella Boeckii (Aust.) Lindb, var, ruwensorensis nov. var, — Stan-
lev, SE side, 14500 ft. on wet rock, Eslerhuysen 25224, Type specimen in The
Bolus Herbarium, Rondebosch, Cape, and Riksmuseum, Stockholm.

Differt a tvpo eellulis bracteis minoribus, lobis foliorum obtusis.

Dioicous. In loose spreading low patches of a dark olivaceous green— brown
colour on wel rocks, stem up to 2 em long. [iliform, suberect. flexuous,
sparingly branched, with stolons. dark brown, in cross section 140> 180 u,
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Fig. 4. Marsupells Boeekii (Aust) Lindh. var. ruwensorensis S, Arn, —— a. Female
shoot in dorsal view. — b. Marginal cells from a leaf. ¢, Fragment ol a sterile
shoot. — d. Leaves [rom the apex ol a sterile shool. e. Leaves,

corlical cells 10—12 w in cross section, up to 30 p long, walls brown, mode-
rately thickened: interior cells of the same size. walls moderately lhickened,
colourless. Rhizoids absent. Leaves small, about 200 p long. concave, slightly
broader than the stem, transversely inserted, distant. ovate-obovate, shortly
bilobed, lobes obtuse, sinus £ acute. Marginal cells 10.<10—10>12 p, interior
cells 10X 10—10>20 p, walls slightlv uniformly thickened, trigones absent—
distinet, euticle smooth, Female inflorescense apical, ovate, bracls in 1—2
pairs. bilobed to at most /4, lobes acute, cells of the same size as in the leaves.
Leaves below the bracls larger than the common leaves, imbricale, gradually
decreasing in size and more distant. Innovations from sterile inflorescenses.
Perianth subevlindrical, of about the same length as the bracts, mouth con-
strieted, slightly and irregularly dentate. Male organs not observed, Area (of
main form): Northern hemisphaere, alpine and subalpine regions.

*Marsupella Hedbergii S. Arn. Stanley, SE side, 14500 ft. on wet rock.
Earlier known from Mt Meru and Mt Muhavura.

*Plagiochila clavaeflora St. — Mobuku Valley, rain forest 5000—6000 ft. on
soil (Esterhuysen 25186) and on tree trunk (Isterhuvsen 25187). Area:
W. Africa.

*Radula macroloba St. f. gigantea. — Bujuku Valley, floor of Senecio
forest, 11000 ft, Esterhuysen 25242, It is growing together with a large form
of Lophocolea cuspidata; the shools are up to 12 em long. Area: Bourbon.

*Riccardia compacta St. — Upper Bujuku Valley, 10—11000 ft, Esterhuysen
25207, Area: Cape Province,
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Fig. 5. Seapamia Esterhuyseniae 5. Arn. — a. Gemmilerous shoot i dorsal view

I Normal leaf from a weak shoot. — ¢ Leaves from gemmiferous shoots. —

d. Marginal cells from a ventral lobe. — e Cross section of a keel. — {. Gemmae
*Taxilejeunea longirostris SI. — Bujuku Valley, on bamboo bark. Ester-

huvsen 25173, Area: W. Africa (Fernando Po. St. Thomas).

Scapanta Esterhuyseniae S, Arn. n. spec. — Uganda., Ruwenzori, Stanley.
Sk side. 14500 ft. on wel rock. Esterhuysen 25223, Tvpe specimen in The
Bolus Herbarinm. Rondebosch. Cape, and Riksmuseum, Stockholm.

Dioica, parva, viridis pallide rufo-brunnescens. Caulis ad 4 c¢m longus.
parum ramosus. Folia caulina remotinscula vel parum imbrieata, squarrose
patula: lobus ventralis in plano ovatus, apice rotundata el apiculata. Carina
leviter arcuata. Lobulus dorsalis minor, apice apiculato. Cellulae marginales
20 w, interiores 20—24 w. trigonis parvis, cuticula striato-papillata. Gonidia
bicellularia.

Sterile. Brownish green pale reddish brown, growing on wet rock face.
Shoot up to 4 em long and 2 mm broad. Stem in cross section 1605240 w,
cortical cells in 1(—2) laver, 2020 u. walls brown and moderalely thickened,
mterior cells thin walled, 20 20—20 < 24 u. Cuticle striate. Leaves distant—
approximale, margin enlire or i gemmiferous shoots sparsely dentate, teeth
acute. 1—2 cells long. Keel ''s—12 of the length of the ventral lobe. 2(—3)
stratose. slightly arched, angle keel— stem increasing from 25-—307 at the base
up to 34 120 n the distal portion. Ventral lobe slightly convex, widest above
the midth, about 1.5 mm long and 0.8 mm wide. apex rounded and apiculate.
Dorsal lobe convex—concave, frequently (as wet) somewhat squarrose. in
gemmiferous shools frequently convex in the ventral portion, concave in the
dorsal portion, up to 1 mm long, width 30—350 " of the length. in gemmi
ferous shoots up to 100 ", longly ovoid. apex subacute and apiculate: in
gemmiferous shoots of varying size and shape, generally bilobed with dorsal
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I'ig. 6. Schistochila limbata S, Arn. — a. Shoot in veniral view. — b. Leaf. —
c. Marginal cells from the dorsal lobe. — d. Marginal cells from the apex of the

ventral lobe.

lobe smaller, both dorsal lobes generally acute and with margin dentate.
Marginal cells of the ventral lobe about 1620 p, interior cells 2022
2430 w, walls thin, trigones small —distinet. Oil hodies 1—2 per eell, homo-
gencous, 6—=8 w. Gemmae from the margins of the apical leaves, sometimes in
whitish—red clusters, ellipsoid, about 12324 g, bicelled.

Schistochila limbata S, Arn. nov. spec. — Mocambique, Gorongosa Moun-
tain, near Gogogo Peak. 5800 ft. Loecally common on boulders in light shade
on forest margin. Schelpe 5361, Type specimen in British Museum.

Sterilis, mediocris, viridis, caulis ad 15 mm longus. viridis, nudus. Folia
caulina contigua, recte palula, anguste oblonga, ala nuda, ceterum pauciden-
tata, hyaline limbata. Lobulus anticus folia duplo brevior, oblique insertus,
folii basin parum superans, apice recte truneatus, dentatus, Cellulae margi-
nales 20—40 p, hyalinae, interiores 20—36 u, Trigonis magnis acutis. Amphi-
gastrin desunt,

Sterile, emerald-green. Shoots up to 15 mm long. 23 mm broad, simple.
Leaves erecto-patent, imbricate, about 3 mm long and 1 mm broad, oblong,
bilobed. ventral lobe 2- 3 times longer than the dorsal one, apex of the
former obliquely rounded. Margin of the lobes and the wing hordered with
hyvaline cells. in the wing and the ventral lobe 1—2 cells broad. in the dorsal
lobe 2 3 cells broad, margin of the lobes with acule teeth. margin of the
wing entire. Marginal cells 20040 p. interior cells 20—36 p, trigones large.
Amphigastria lacking. Rhizoids purple, abundant from the ventral face of
the basal part of the stem,

Differs from all other African species of the genus hy the absence of amphi-
gastria and by the hyaline horder of the leaves.
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The physiology of reproduction in Dactylorchis

I. Auxin and the control of meiosis, ovule formation
and ovary growth

By J. HESLOP-HARRISON

{The Queen’s Universily of Belfast

Introduction

It has been known for some considerable time that various developmen-
tal changes in lhe gynoecium of the Orchidaceae are not accomplished
without the prior stimulus of pollination. In his classical work on
pollination and fertilization m the family, Robert Brown (1833) ob-
served that in such genera as Cypripedium and Epipactis the ovule may
not complete ils inversion into the anatropous posilion until alter Lhe
opening ol the flower, and commented upon the fact that the laler
stages of ovule formation, ineluding the oulgrowth of the inleguments,
may be delayed until the penetration of Lhe pollen tubes inlo the cavity
of the ovary. Criiger (1851) found an even more extreme state of affairs
in Vanda, in which the ovules are not differentiated at all until after
pollination. Following Cruger, Hildebrand (1863) carried out controlled
pollinations in a number of tropical and sub-tropical orchid genera in-
cluding Dendrobium, Fria, Bletia, Cymbidiirm and Maxillaria, and dis-
linguished clearly belween the two aclions of the pollen. firslly in
stimulating various changes in the perianth, gynostemium and ovary,
and secondly in accomplishing the acl of fertilization. Treub [1883) also
recognised the important pre-fertilization aclivily of the pollen tubes,
and atfributed the completion ol ovule development to a stimulus they
provided.

In more recenl years, the sequence of changes in the ovary and ovules
of Phalaenopsis following pollination have been investigaled in detail
by Duncan and Curtis {1942). In this genus, as in Vanda, ovules are nol
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formed at all until after pollination. following which three periods of
relatively rapid inereases in ovary diameler coincide (1) with the initia-
tion of ovule formation, (2] with development of the embryo-sac, and
(3) with embryogenesis. Macrosporogenesis and fertilization lake place
during periods of minimal growlh in diameter,

Aparl from its influence upon the basic processes ol ovule growth and
developmenlt, pollination in many Orchidaceae stimulales several early
changes in the tissues of the perianth and gynostemium, some with
striking macroscopic cffects. These immediate “post-pollination” pheno-
mena have been studied by a number of aulhors. Fitting (1904, 1910),
working with various large-flowered species, showed thal cerlain cha-
raclerislic early responses to pollination, such as the willing of the
perianth, the oulgrowth of the sides of the sligma and the swelling of
the gynostemium, could be produced by dead as well as by living pollen.
He was also successful in preparing extracts of pollinia effective in lhe
same manner when applied lo the stigma. Similar results were obtained
by Morita (1918),

It was evident from these findings that orchid pollinia contain rela-
tively stable extraclable substances possessing marked growth promot-
ing properties, and these were sludied further by Laibach (1932, 19334a),
who found pollinia and extracls from them capable of producing epi-
nastic effects in Coleus and tendril coiling in Bryonia. The chemical
identity of the hormone present in the pollinia of Coelogyne, Odonto-
glossum, Oncidium, Phalaenopsis and Vanda with the nalive growth
hormone of the oal coleoptile was suggested by Laibach and Masch-
mann (1933), and Miiller {1953) has established thal the principal auxin
present in orchid pollinia is in facl probably f-indoleacetic acid.

Laibach and Maschmann ({1933) observed that various subslances
capable of promoling growth of the oal coleoptile would in adeqguate
concentrations produce swelling of the gynostemium of various orchids,
and subsequently there have been several investigalions of the effective-
ness of synthelic growth subslances in promoting post-pollinalion
effects, Zimmerman and Hitcheock (1939) produced epinastic move-
ments and some ovary growth in flowers of Epidendrum by exposure
to ethyl naphthaleneacetate vapour, and Hubert and Maton (1939)
found several synthetic growth subslances effective in stimulating the
characteristic changes in the perianth and gynostemium when applied
through the stigma,

Although these immediate responses of perianth and gynostemium
are evidently sensitive lests of the activity of growth substances placed
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upon Lhe sligma, they are not invariably followed by the sustained
period of ovary growth which is the sequel to normal pollination. Never-
theless, true parthenocarpy was obtained by Hubert and Maton wilh
some of the compounds tested. the most effective being a-naphthalene-
acetic acid. already known as aclive in promoling parthenocarpy in
Hex opaca and other plants (Gardner and Marth. 1937]).

Since such substances as a-naphthaleneacetic acid can thus promote
the full complex ol macroscopie “posl-pollination’ effects including
growlh of the ovary, il seems reasonable Lo suppose thal they may also
induce the complelion of the internal developmenlal changes in the
ovules, long known lo be dependent upon the stimulus of pollination.
The present paper confains a first report on the morphologieal and
cytological results of a number of experiments which demonstrate that
this is so. Certain physiological aspects ol these experiments will be the
subjecl of a further communication.

Materials and methods

The plants employed were small-flowered terrestrial orchids of the
genus Dactylorehis, tribe Ophrydeae. Most ol the previous observations
on post-pollination effecls in Orchidaceae have heen made on the large-
flowered tropical and sub-tropical genera of the tribes Vandeae and
Epidendreae, which cerlainly have an advanlage in the ease with which
they can be manipulated and observed. The dactylorchids have. how-
ever, one outslanding merit for this type of experimentation in the large
number ol flowers in the inflorescence, more than fifty being produced
in robust individuals of Dactylorchis purpurella. This permits direcl
comparison of treatments in the same inflorescence, even where sam-
pling over a period of time is involved,

Three species were used. . fuchsii, D). maculata and D. purpurella,
the first of which is diploid (2n=40), and the laller two. tetraploid
(2n=80). Plants were brought into pol cultivation from the wild in bud
stage or in early flower in the season of treatment, and were protected
from insecl visitation in the laboratory or greenhouse during the period
of observation. At the lemperatures prevailing during the experiments
(27°C. mean maximum day and 15 €. mean minimum night). an indi-
vidual flower is receplive to pollen for an average of about 10 days
following anthesis. The inflorescence develops acropetally, so thal at
any one lime the lower and upper flowers differ in physiological age.
Whilst, as shown below. [his may be evident in varying capacity to re-
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acl to growlh stimuli lowards the very end of the flowering period. it
is usually possible to selecl a period for trealment when the majority
of flowers in the central parl of the inflorescence are fully open and
recepltive to pollen, usually belween a week and a forinight after the
commencement of flowering. All apical unopened buds were removed
from selecled inflorescences before lreatment, and also any ol the older
lower flowers showing signs of perianth wilting. The pollinia were
exlracled intacl from the thecae of all flowers to obviale the possibility
of accidenlal self-pollination during subsequent manipulalion.

Although all of the species used are self-compatible {Heslop-Harrison,
19541, pollinia from other individuals were employed for the controlled
pollinations. Except in the series in which the elfeets of reduced levels
ol pollinalion were examined, not less than six massulae were used in
each pollinalion.

The synthetic growth substances, f-indoleacetic acid (IAA)] and
a-naphthalencacetic acid (NAA) were applied in hydrous lanolin in a
concenlration of 0.5 %. The sligmatic surface was complelely covered
10 mgm. Each lrealment in-
volved a minimum of ten [lowers, all of the same inflorescence and at
comparable ages: in cach lreated mflorescence, an equal number ol
flowers were left untreated as controls,

Macroscopie post-pollination elfects were followed by photographing

with the paste. each flower receiving 5

lhe inflorescence or individual flowers at intervals following lreatment.
Ovaries were excised al corresponding intervals, and fixed in Langlel's
fluid for observation of the course of ovule developmenl. Sections were
cut at 15~ 20 u following wax embedding. and stained in Haidenhain's
haematoxylin or by Newton’s ervslal violel method.

The following accounls are composite ones, based upon the average
behaviour among the trealed plants, Where there has been any indica-
lion of a divergence ol behaviour belween the three species. the faet is
recorded.

Macroscopic “post-pollination” eifects

Response to normal pollination. - Germination of the pollen grains on
the stigma is indicated by the change of colour ol the massula from
grevish brown lo a translucent white as the proloplasmie contenls
migrate. Al temperatures belween 16 C. and 20°C. this is normally
complete in 36 hours in massulae in direct contact with the stigma.
A change in the shape ol the stigmalic surface, one ol the carliest posl-
pollination effects in the larger tropical orchids which have been the
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subjects of most previous studies, is nol well observed in most of the
smaller flowered Ophrydeae: nor is the swelling of the gynostemium. an
organ of much smaller relalive size in this tribe than in the Epidendreae
and Vandene. The firsl effect visible to the naked eye is the wilting of
the perianth, which becomes apparent on the third day following pol-
lination. On the fourth or (ifth day in all of the species tested the first
sign ol ovary growth may be discerned in the beginning of the rotalion
ol the flower, which is resupinate in the Ophrydeae. This striking effect,
commented upon by Robert Brown (1833). results from lhe unlwisting
of the ovary as it grows in length and thickness. The rolation is clock-
wise, and in the course ol 10 14 davs the twist of the ovary is practi-
cally eliminaled and the remains of the labellum, which is actually the
posterior tepal of the inner whorl., are carried to within 20 257 of the
morphologically ‘correct’ orientation. During this period. the ovary
extends in length by some 60 %o, and its girth is roughly trebled. Fertili-
zation will normally have taken place by the time maximum size of the
ovary is allained, and embryo [ormation will be in progress. No fur-
ther macroscopic changes are visible for a period of ten or more weeks.
after which the ovary wall dries out irregularly downwards from the
apex. The capsule dehisces by longitudinal slits along each side of each
carpellary nudrib.,

Response to NAA. - The qualilative effects of NAA treatmenl are simi-
lar to those of normal pollination, but there is some difference in the
speed and degree of the growth reactions in the ovary.

The labellum becomes flaccid by the second day following lreatment.
and rotation ot the flower commences also within this period. Initially
the rotation is anti-clockwise, thal is to say, in a direction lending to
tighten the twist of the ovary. This anti-clockwise rolalion of the [lower
carries the labellum through an angle of 75 —807 by the fifth day
after treatment, and is accompanied by a marked growlh in ovary
length of some 80 %. Ovary thickening then accelerates. and there is
a rapid reversal of the rotation. the flower moving through an angle ol
rather more than 907 in a period of four days. The rest of the untwislt-
ing process is considerably slower, and at the end of the reaclion. after
20 days, a residual twisl remains in the ovary, leaving the withered
labellum some 507 60° from the posterior position it would occupy
were the ovary fully untwisted. All flowers of a trealed inflorescence
respond synchronously and with remarkable regularity (PL I).

In experiments in which ten or more flowers in the same inflorescence
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were treated with NAA, elfecls on extension growth were apparent else-
where in the plant than in the ovaries, principally n excessive elonga-
tionn of the mflorescence axis.

Ovule development

The courses of ovule growth and development in pollinated and NAA
treated flowers during the three weeks following anthesis are illustrated
in Fig. 1. There is naturally some variation between the slages ol devel-
opment attained al any one lime during an active period of growth
among the numerous ovules of any one ovary. and in these illustrations
it is the modal condition among ovules in the central part of the ovary
which is shown.

Unpollinated.
position, or show a shght inclination from the vertical through an angle
of 35°—45°.

The primordium of the inner integumenlt is visible as a low ridge
at the level of the base of the megaspore mother cell. The latter is
distinguished by ils dense protoplasmic contenls and large nucleus,
already entering the meiotic prophase (Fig. 1 A). In the lhree species
examined (D. purpurctla, D. fuchsii and D, maculala) there is a slow
advance through meiotic prophase in the ten days or so during which
the unpollinated [lower remains open, and al the end ol this time, a

At the time of anthesis, the ovules are in an orthotropous

few megaspore mother cell nucler are usually to be seen in diakinesis.
Telophase I has been observed in ovules in unpollinated flowers of
D. purpurella six days after the withering ol the perianth, but this
seems exceplional, and in D. fuchsii and D. maculata no laler stages
than diakinesis have been observed in ovules sectioned a forinight
after the end of flowering. During the life of the unpollinated flower
there is. however. often some developmenlt of the integuments, and a
gradual increase ol the inclination of the ovule from the ortholropous
posilion. Mitoses cease in the funicle, chalaza and integument rudiment
very shorlly alter anthesis, and the further slight growth is attained by
cell extension. After the withering of the tepals, Lhe unpollinated ovary
remains turgid for a period ol up to three weeks, after which it becomes
increasingly flaccid. particularly il other ovaries in the same inflore-
scence are developing. As the ovary wills, the ovules undergo progres-
sive degeneration, and the vacuolated cells of the [unicle and nucellus
collapse. Unpollinated flowers are not shed but remain allached lo the
axis of the inflorescence unlil the aerial parts of the plant die back.

3 Bolaniska Noliser 1957
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Iig. 1. Longitudinal sections of ovules of Dactylorehis following pollination (B—Di
and NAA treatment (E— 1), e 90,

A, Condition of the ovule at anthesis. The megaspore mother cell is in meiolic
prophase and the inner integument is visible as a low collar al the base of the
nucellus,

B. Ovule four days after pollination. Both integuments now visible,

C. Ovule six days after pollination. Inversion is now complete, the inleguments
are in active growth and meiosis T has been compleled in the megaspore mother
cell.

D. Ovule sixteen davs after pollination. The embryo is al the two-celled stage.
and the sccondary nucleus in the embryo-sac is degenerating, Inversion is complete,
and the cells of the integument are enlarging to form the tesla.

E. Ovule four davs after NAA treatmenl. Except for a slight attentuation, the
condition is similar to that of ovules in pollinaled ovaries at this fime.

F. Ovule six days after NAA treatmentl. Inversion almost complete. meiosis 11
N progress,

G. Ovule eleven days after NAA ftreatment. The embryvo-sae is formed. and al
this stage in a pollinated ovary fertilization would be nminent,

D, Ovule cighteen days after NAA treatment, 'The enlargement of the cells of (he
outer integument is proceeding, bul in the absence of a fertilizing male nucleus there
is no further change in the embryo-sac.

There secems no doubt, therefore, that while some slow progress may
be made in ovule growlh following the opening of the flower, the com-
plelion of meiosis, embryo-sac formation, the full development of the
integuments and the assumption of the fully analropous position are
suspended in the absence of the stimulus of pollination. or. as will be
seen, a substitute for it.
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Pollinated. — T'he course of ovule development following normal pol-
lination in the Ophrydeae was originally desceribed by Strasburger
(1877) and Ward (1880}, and more detailed accounts have been given
by Afzelius (1916 and Schnarf (1929). Recenlly Hagerup (1944, 1947)
has examined species of the genus Dactylorchis, including . fuchsii
(s Orchis maculate {. megeril. Excepl in minor details observations
made in the present sludy are in general agreement with those of
Hagerup.

Funicle, nucellus and integuments. — Rapid growth is inilialed in
the tissues of the ovule by the second or third day after pollination. and
the fully anatropous position is attained in 7—38 days. By this time the
maximum cell number is reached in the funicle and the two integu-
ments, cell division ceases. and further growth involves only cell exten-
sion. The cells of the nucellus are flattened around the developing
embryo-sac, and are ullimalely destroved. As embryo formation pro-
ceeds from the tenth to twelfth day after pollination, the cells of the
outer inlegument enlarge greatly and develop the wall thickenings
characleristic of the lesta of the seed, while those ol lhe inner integu-
ment remain as a thin sheath around the swollen embryo, Living nuelei
are present in the cells of Lhe testa until the fourth or fifth week fol-
lowing pollination, after which the protoplasmic contenls degenerales,
and the brownish coloration of the ripe seed develops.

Meiosis. The megaspore mother cell, in early prophase al anthesis,
is rapidly activated after pollination, and the two meiotic divisions are
completed within 6—8 days (Figs. 1 B & 1 C). When four megaspores
are produced, the micropylar three degenerate and their remains may
be seen as dark slaining masses above the enlarged functional spore.
More frequently, however, the second meiotic division is suppressed in
the micropylar dyad cell. and the nucleus degenerales immediately.

Embryo-sac formation. Most investigators have reported a typical
8-nucleate condition al least in the younger embryo-sacs of Dactylorehis
(e.g.., Hagerup, 1944). In the closely related genus Orchis, a S-nucleale
embryo-sac¢ is formed in some species (e.g.. Orchis morio, Afzelins,
1916] due to the failure of the lower of the lwo nuclei formed by the
first division of the megaspore to divide again. In the mature embryo-
sacs of bolh £). Juchsii and D, purpurella, it is generally possible to
distinguish four conspicuous nuelei. the egg and two synergids at the
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micropylar end and the secondary nucleus arising from the fusion of
the polar nuclei in a more cenlral position. Occasionally chromatin
relies may be seen al the chalazal end of the sac, representing no doubt
the degenerating antipodals.

At the time of fertilization, the secondary nucleus shows obvious signs
of degeneralion, and during the development of the embryo it is digested
wilhout (urther division (PL 1I A). As is well known, lhere is no
double fertilization or endosperm formalion in these plants.

Fertilization and embryogenesis. — The cord of pollen tubes arising
from the germination of the grains of the massulae penetrates through
the central tissue of the gynostemium, and entering the cavity of the
ovary divides into three strands, each of which grows towards one of
the placenlae. Reaching the fertile part of the placentae, each of these
strands again splits into 1wo, a bundle of tubes growing down each edge
of cach placenta. The conspicuous mass of tubes in this posilion pro-
vides a ready indication as to whether or not pollinalion has taken place.

The pollen tubes are distributed with quile remarkable uniformity
among the many hundreds of ovules in a single ovary, and where pol-
lination has heen adequate il is rare indeed that an ovule escapes fertil-
ization. Entering the micropyle, the apex of the pollen tube swells, and
the two deeply-staining male nuclei are discharged into the embryo-sac.
[Fusion of one nucleus with the egg rapidly follows, and the unused sec-
ond nucleus is often to be seen lying to one side of the zygole, Hagerup
(1944) found a period of two weeks to elapse between pollination and
fertilizalion in [). macwlata; in the present investigation, pollen tubes
have generally been seen to reach the micropyles of the upper ovules in
10—12 days following pollination.

The first division of the zygole follows rapidly upon fertilization. and
a rapid sequence of mitoses produces by the second or third day an oval
pro-embryo of five to eight cells (Pl 11 A). The apical (micropylar)
cell then undergoes a suceession of divisions by transverse walls 1o pro-
duce a greatly elongated, filamentous suspensor, which ultimately may
push out through the micropyle into the cavily of the ovary. During
this period of 7 10 days further divisions proceed in the embryo pro-
per. and there is an active accumulation of starch. The cessation of cell
division in the body ol the embryo alter the lwentieth day is ac-
companied by a degeneration and collapse of the cells of the suspensor.
The ripened and now dormant embryo lies loosely within the inflated
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and reticulately thickened outer integument. the condition in the ma-
ture seed (Fig. 2).

NAA-treated. — Up to the time when fertilizalion would normally occur,
ovule growth and development in NAA-treated ovaries correspond
closely with the events in those of normally pollinated flowers.

Cell division in the chalazal

Funicle, nucellus and integuments.
region begins within 48 hours of ireatment, and active growth of the
integuments is rapidly initiated (Fig. 1 E). The fully analropous posi-
tion is reached in 6—7 days (Fig. 1 F). Following the cessation of cell
division in the tissues of the ovule oulside of the embryo-sac there is a
period of considerable exlension growth, so that at the time of matura-
tion of the embryo-sac, the ovule is somewhat more attenuated than in
pollinated plants (Fig. 1 ). The thickening of the walls of the cells of
the outer integument progresses in a normal manner. In the absence of
an embryo maturing within it, the inner inlegumenl retains a cylindri-
cal form, and is visible as a dark central mass within the loose testa at
the time of the dehiscence ol the capsule (Fig. 3).

Meiosis. — The course of meiosis is in all respects normal, and is
completed within 6—8 days, i.e.. in aboul the same period as meiosis
in ovules of pollinated [lowers. Again, in the species examined most pre-
paralions show [wo rather than three chromalin relics at the micropylar
end of the ovule below Lhe funclional megaspore. suggesting that the
micropylar dvad nucleus does not normally undergo the second meiolic
division.

Embryo-sac formation. — As far as could be ascertained, embryo-
sac development corresponds closely with that in pollinated plants. In
one individual of D. maculata, fullv-formed embryo-saes were found
in ovules eighl days afler NAA treatmenl. In ). purpurelle and D,
fuchsii, the average lime for the completion of development is 10—12
days. after which period pollen tubes would be approaching the micro-
pyle in pollinated plants, and fertilization would be imminenl. In the
absence of pollination, while no further nuclear division proceeds in
any part of the ovule, some extension growth takes place, and in a fur-
ther week the embryo-sac attains a somewhat attenuated form. At this
stage it is highly vacuolated; the egg and synergids lie towards the
micropylar end apparently still living, and the secondary nucleus is in
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Iig. 2. Fertile seed of Do purpurella. The ovoid cmbryo may be seen lving within the
ouler inlegument, the eells of which have become enlurged and thickened to form
the testa. > e, 110.

Fig, 3. Slerile “sced” of . parpurelin formed after NAA treatment, The outer inlegu-
menl has undergone differentiation to form the testa. bul the embryo-sac has
degeneraled. its remains, Iving within the inner inlegument, forming the central
dark mass. % e 110,

an advanced state of degeneration. This state of suspended activily may
be retained for a period ol up to 10 days, during which time the changes
deseribed above lake place in the integuments, Ultimately the contents

of the embryvo-sac degenerate.

Changes in the ovary wall

During the outgrowth of the placental ridges and the formation of the
ovule primordia in the ten days preceding anthesis, cell division pro-
ceeds aclively in the wall of the ovary., The final cell number appears
to be very nearly allained al, or shortly after, anthesis, and except for a
few periclinal divisions in the outer lavers. no more are to be seen in
the tissues of the ovary wall, whether or not pollinalion takes place.
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In pollinated and NAA lrealed ovaries, growth in length and girth is
primarily by cell enlargement,

Two local hislological changes which occur during the life of the
ovary are ol inlerest. The first is concerned with the Ilransmission of
the pollen tubes. As deseribed above. each placenta is served by two
slrands of pollen tubes, one passing along each edge. The inner face of
the ovary in this region is lined in the voung state with small, hardly
vacuolated, quadrate cells. Within the first three days following pol-
lination these cells become papillose and secretory (PL 1B} and a
tract ol transmilting tissue is thereby formed, along which the strand of
pollen tubes eventually progresses. Essentially the same reaction is
provoked by NAA treatmenl.

The second concerns the demarcation of the eventual lines of dehi-
scence of the capsule. Dehiscence lakes place by six longitudinal slits,
one on cach side ol each carpellary midrib. In the voung ovary al the
time of anthesis two zones of smaller cells flank the midrib. and follow-
ing pollination the line along which the ovary wall will eventually splil
becomes demarcated by a plate ol somewhat thickened cells reminiscent
of a narrow abseiss layer. This layer is not differentiated in the absence
of pollination, so that unpollinated ovaries do nol dehisce when the wall
ultimately dries oul. NAX trealment provokes the normal post-pollina-
tion course of development, ullimately ending in regular dehiscence.

IAA treatment

LAA treatment through the sligma appears o be incapable ol promoling
the full complex of changes in ovary and ovules which follows the
administration of NAA. The fepals become flaccid within two days of
the application of TAA paste, and some small extension growth of The
ovary is usually detectable, accompanied by an anli-clockwise rotation
of the flower through an angle of 10" — 20°. The macroscopic reaction
ceases al this point. Ovule growth and developmenl may be slightly
affected in the upper parts of the ovary of a lreated flower, bul rarely
is the inversion to the analropous condition completed or the female
gametophyle formed.

Transmission of the stimulus

The period for the stimulus of pollination or auxin treatmenl o be
transmitled from the stigma was investigated in plants of D. maculata
and D, purpurella. At varying periods after application of pollinia or
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auxin paste to the sligma, the perianth and gyvnostemium were excised
from the ovary, and the cut surface sealed from desiccalion with
lanolin. The subsequent reaclion was allowed to develop fully and the
ovaries then removed for examination. The final dimensions allained
by the ovaries ol pollinated and NAA treated flowers are shown in Fig. 4.

Pollination. -~ Following excision of perianth and gynostemium
24 hrs. after pollination. no embryos are formed, and no pollen tubes
san be detected in Lhe cavity of the ovary. There is some indication of
a growth reaction in the ovules of the upper part of the ovary, but their
development is nol compleled. and there is liltle or no growlh of the
ovary iisell.

Exeision of the lepals and gynosteminm 48 hrs. after pollination
evidently interferes with the growlh of some pollen tubes. bul a propor-
tion reaches the ovary. There is some growth of the ovary, propor-
tionalely more in girth than in length, and meiosis is completed in most
ol the ovules, a few of which ultimately form embryos.

The full complex of posi-pollination effecls is developed in ovaries
from which the tepals and gynostemium are removed after a lapse of
three days following pollination. At this time most of the pollen tubes
have grown pasl Lhe level of excision. and the nuclei of the male gamefo-
phyte are entering the cavily of the ovary., Embryo and seed formation
proceed normally.

NAA treatment. The full course ol development in ovary and
ovules as desceribed above is completed after the removal of perianth
and gynostemium 24 hrs, from the application of NAA 1o the sligma.
indicaling that within this time sufficient of the auxin diffuses into the
ovary Lo activate all of the growth processes involved. Excision after
shorter periods progressively restricls the final amount of ovary and
ovule growth allained, although after only half an hour sufficient auxin
enters the system 1o produce a detectable amount of ovary growth, The
amount entering in four hours is sufficient to promole the completion
of meiosis and lo bring about the formation of embryo-sacs and the
thickening of the testa, although it is inadequate lo allow the full growth
ol the ovary in length or thickness,

Eifects of age of flower

The stigma remains receplive to pollination for a period of about
10 days after anthesis, after which the surface dries out, and there is
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Fig. 4. Final size altained by ovaries of D. purpurella following excision of perianth
and gvnostemium al varving limes alter pollination (——— | and NAA
treatment ——}.

little or no germinalion of applied massulae. To delermine whether
ovary and ovules remain compelenl to reacl o auxin stimulus after this
time, NAA paste was applied Lo The apices of all the ovaries, 48 in num-
ber, of an unpollinated inflorescence of D. purpurella from which
perianths and columns had been removed immediately after the wither-
ing of the voungest flower.

The upper ovaries of the inflorescence. 10 13 days from anthesis,
reacted by ovary growth and ovule development in the characteristic
manner. although the size finally attained was somewhal less than in
comparable ovaries lrealed via the stigma during the receplive period.
The lowest ovaries, Ireated more than 20 days after anthesis, showed a
feeble reaction in extension growth of the ovary wall. bul little or no
ovule developmenl. The condition in intermediately situaled and aged
ovaries in this inllorescence suggested that the capacily to reacl 1o
applied auxin declines rapidly some 15 days from anlhesis, and after
this lime meiosis in the ovules may no longer be activated.

Limited pollination

The ovaries of the dactylorchids contain normally 2.000—3,000 ovules,
and since a pollen massula conlains 3006—5300 grains, pollinaltion by ¢
minimum of six massulae would seem lo be required to ensure fertil-
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ization of all ovules. The distribution of pollen tubes throughout the
ovary is remarkably efficient. and following pollination of this degrec
embryos are formed i a high proportion of ovules in all parls of il
If pollination is restricted further. there is naturally an inequitable
distribution of the pollen tubes, and the tendency is for ovules in the
upper part of the ovary to become fertilized and to develop embryos,
and those below to abort. By resiricting pollinalion to one or 1wo muas-
sulae. it was found possible not only to restrict the zone within which
fertilizalion occurred, but also to limit ovary growth and the full pre-
fertilization development ol the ovules to the end of the ovary proximal
lo the stigma.

Summary and discussion

The main changes in perianth, ovary and ovule following pollination and auxin
treatment. and in the absence of pollination. are summarised m Table L which is
based upon observations on 25 plants of the three species D). purpurella. D macalata
and D. fuchsii. Three aspects of the reaction during the first forinight may con
venienlly be considered separately, namelv. tar bhehaviour of perianth and ovary
b1 growth and development of the ovule, and (¢i meiosis and the formation of the
female gametophyle.

(a1 Behaviour of pertanth and ovary. — Under the conditions ol these experi-
menlts. the hile of the perianth as a turgid structure capable of fulfilling the function
of attracting potential pollinators exceeds ten davs i the ahsence of pollinalion.
Pollination. NAA- and IAA-treatment all are effective in inducing wilbing within a
period of four days or less. This effect of pollination is found in many (although not
allt Orchidocene. and in Cattleya. it has been shown by Hsiang (1951 a0 probably to
result from a direct shimulation of the transpiration rate of the perianth. Hsiang
found application of NAA via the sligma to be almost as effective as pollination in
clevaling the transpiration rate of the flower, and 1AA 1o be somewhal less so.

In pollinated and NAA treated flowers, the willing ol the permanth is followed
by a period of ovary growth. The growth in length s wmibially less rapid in pol
linated than in NAA-treated ovaries. and although the growth of the former is
maintained for a longer period. the final length attained is appreciably less. This
15 entirely attributable to the greater extension growth in the cells of the ovary wall
during the first four davs followmg NAA (reatment The two lreatments resull an
a more similar course ol growth in thickness. the NAA reaction heing again shightly
the more rapid. There as Little dilference in the gicths finally attained. The cffecl
of TAA s exhansted after 1 minor promotion of extension growth during the first
Iwo davs after treatment.

ihi Oovule growth and development. — The ovules are ereet and withoul mlegu
ments at the e of anthesis, and m the absence of pollinnhion growth and devel
opment procecd with extreme slowness. Pollination. and NAA freatmeni via the
stigma. promote a period of cell multiplication m funicle. chalaza and integuments
followed by a phase of cell extension during which the ovule assemes the characte
ristic anatropous position. Irrespective of whether or not ferlilization takes place
the ovules so formed develop directly mto ‘seeds by the extension ol the ouler
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integument. the cells of which enlarge and produce wall thickenings to form the
testa. TAA treatment pia the stigma in the concentralion emploved appears to be
incapable of promoling the full course of ovule growth and development.

ley Meiosis amd embryo-sac formation. — The onset of mciosis is nol ilself de-
‘yvies are in

pendenl upen the stimulus of pollination, sinee at anthesis the meic
prophase: nevertheless, in the absence of pollination. or a substitute for it. its pro-
gress is slow, and only quite exeeptionally ean the second meiolic division be reached
before the final degencration of the ovule. Pollination and NAA treatment via the
stigma are aboul equally effective in acceleraling the completion of meiosis; TAA in
the concentration used is comparatively ineffective. Embryo-sae formation follows
immediately upon megasporogenesis, and again its course is similar in the ovules
of pollinated and NAA treated ovaries,

It is therefore evident that the full range of posl-pollination effects up to the
point when fertilization would normally take place can be provoked in the dactyl-
orchids by NAA administered through the stigma. The only almormalities - - princip-
ally the attenuation of the capsule and ovules — are such as could be explained as
arising from an excess of auxin in the ovary following the application of NAA lo the
stigma in the quantities employed.

Il is reasonable. lhen, to suppose that the suspension or retardation at anthesis
of meiosis and of ovary and ovule growth is due to the development atl this time of
an auxin deficiency, and that further changes require the elevation by some agency
of the active auxin content of the system. Auxin is nol, of course. here producing
STormative’ effects; an introduction of a fresh source merely serves Lo Lift some form
of inhibition and to permit further development along what is evidenlly a pre-
determined path. The remarkable aeceleration of meiosis, for example, might sug-
gest the facilitation ol some energy transfer reaction, Hsinng (1951 b} has demon-
strated a substantial increase in the respivatory rate of ovary lissue [ollowing pol-
lination or NAA treatment in various tropical orchids, and evidence will be given in
a lurther paper thal this is so also in the daclylorchids, and that the period of
meiosis corresponds with a phase of oxygen uptake some Iwo lo three limes greater
than in ovaries in which meiosis is suspended.

Since a single dose of a synthetic anxin, NAA. can iniliate the full range of post-
pollination effects, the simplest interprefation of the action of pollination itsell is
that il arises from the introduction to the stigma of free auxin in the grains, or per-
haps in the interstitinl material of the massulae, Cerlainly the work of Laibach
(1432, 1933 a & b), Laibach and Kornmann {19331, Laibach and Maschmann (1933).
Mai (19341, Miiller {(1953) and others indicates that the pollinium is a rich source ol

growth substances. This explanation is not, however, as salisfaclory as may at first

sight appear. Although in some of his experiments Fitting (1909, 1910} oblained
growth responses in the ovary, it is nol at all clear thal agqueous extracts ol pol-
Tinia are capable of promoling the full complex of post-pollination effects including
the growth of ovary and ovules. From Fitling's work, and that of Morita 11918),
rather does it appear that such extracts promote a sequence of comparatively minor
effeets. such as stigma closure, comparable with those arising during the first few
rined

days after normal pollination. Il remains to he demonsirated thal the sus
activity necessary to produce the full development of the ovules can be established
by treatment with the auxin of the pollinium alone. Moreover, the evidence of Lai-
bach and Maschmann (1933} and Miller 11953) suggests thal the native auxin of the
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Table 1. Periods for the imbation and completion of various development processes
i the ovaries and ovules of Dactylorchis with and without pollination. and follow

ing treatment with a-naphthaleneacetic acid and (-idoleacetic acid via the stigma

Period Davs following anthesis or date of treatment

0 i 14 21 28
To perianth wilting: | |
' i

|
Unpollinated . ... .. .. |
Pollinated [l | ‘
NAA | I

[AA -

OF ovary growlh

far 1o maximum length

Unpollinated . No growth

Pollinated I | 10
NAA S U 11000

TAA 2 = ok . Shight |ml1:||l growth only

(bl to maximum  width | |

U'npollinated . . No growth

Pollinated A 11101
NAA ]
IAA . .... Little or no growth

o completion of mlegument

growth and ovule mversion

Unpollinated Nol completed
Pollinaled . . === S

NAA o .. I |

TAA Not usually completed

To completion of meiosis

clv if ever completed: gen
erallyv arrested in prophas

I '
— '
IAA X | Not usually completed |

Unpollinated

Polhinated |

NAA
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Period Days following anthesis or date of treatment

0 7 14 21 28

OF embryo-sue formation: ‘

Unpollinled: oo ivasmeses | Not formed

Pollmated . omans i el s l.‘.l!tli-'. i

TSR B |

e e el i AR S SR ) formed | f

OF embryogenesis:

Unpollinated . ................ No embryos formed

| 1 |
Pollinaled . )i svniseing ! 1111 | 1
No embrvos formed: embryo-
Lo €, IO AR A et o e Tl sac persists wilth slight growth

in length
[ |

TR 1o s ot No snheposs Bemed, | ‘ |
|
i | !

OF testa formalion:

Unpollinated . . ..., AR T L Not formed i ‘

|
| Wall thickening is complete, and
Palbtnted: . Gove et AT | nuclei of integument cells die
| after 5—46 weeks

As  for pollinated

plants
|

TAR o s in ks E e L N T B

To dehiscence of capsule:

Ovary becomes flaccid and wi-
Unpollinated . ......... oA thers without dehiscence after
35 weeks
Pallittited 0. cnme LR A o 15 weeks —

NAA 10—15 weeks —

Ovary becomes {laceid and wi-

V5 (T A So e el X B thers without dehiscence after
3D weeks

| |

pollinium is TAA, and as we have seen IAA applied lo the stigma in amounts con-
siderably greater than are likely to be transporled by the massulae fails to provoke
the full sequence of post-pollination development, The comparalive inellectiveness
of TAA in promoting parthenoecarpy is well known (Nitsch, 1952, 1953),
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These consideralions suggest that the massula itself is not the principal source of
the auxin required to promote ovary and ovule growth, but rather that the stimulus
of pollination i some manner makes available a source of auxin in the ovary
itsell. This mterpretation is in keeping with two of the observations reported above
(11 that while a source of NAA need be m contacl with the stigma less than 24 hours
to iitiate developmental changes which continue for some weeks. there 15 no such
rapud transmission of a stimulus from the stigma following pollination. the prineipal
growth effects being produced only if the pollen tubes are permitted to penctrate
mto the gyvnoecium: and (21 that the growth effects are restricted i the gyvnoecium
mainly to those zones o which the pollen tubes have penefrated. II may bhe. then
that the presence of active auxin i the massula 1s only mcidental. and that the
main post-pollination effects arise from the activation by the pollen tubes of an
auxin-fornmg svstem in the ovarv., Such a mechanism has been postulated by
Muir (1931} for plants such as tobacco, where the amount of auxin in the pollen
is far less than that released 1o the ovary within a day or lwo of pollination.

The problem of parthenogenesis. — An intrigming problem hes i the cessalion of all
growth activity in the ovule followmmg the maturation of the embryo-suc i ovaries
where development up to this point has been stimulated by auxin freatment. The
egg nucleus remains in waiting for a period. and then in the absence of a fertilizing
mule gamete, degenerates and dies. Allthough parthenogenesis always sccmed a dis
tinct possibility during these experiments so that some lens of thousands of ovules
were scanned for evidence of its occurrence. 1n no single mstance has a partheno
genctically  developed haploid embryo been found in a puarthenocarpic capsule

This appears all the more remarkable in view of the fact that haplowd partheno-
genesis 18 Tairly common in Deactygloreiis and other Orchidaceae. Hagerup (1944
19171 has reported ils occurrence In nine species ol five Puropean genera, and
Maheshwart and Naravanaswami (19520 have observed it in Spreanthes. Partheno
genetic development of an unreduced egg seems (o be the source of the residual
fertility ol toiploid  dactvlorchid  hvbrids  (Heslop-Harrison. 19511, Certainly  the
pattern of embryogeny i the bulk of Orclidacene 1s such as lo facililate the pro
duction of viable seeds should development of the unfertilized egg take place. since
the absence of endosperm means thal embrvo growth is not dependent upon the
second fertilization. It as this latier factor which makes pollination essential for
seed formation in pseudogamouns apomicts. as lor example o the genus Poa. even
where the egg cell is capable of very early spontaneous development into an
embrvo.

In seeking to account for the sponlancous haploid parthenogencsis observed in
his Dactylorchis material. Hagernp (1944 has argued that pollination immediately
stimulates the growth ol the ovary and ovules, and that any of the latter. should
they fail to receive a pollen tube, may continue to react to the growth stimulus by
forming haploid embryvos parthenogenetically. Were this so. then it certamly maght
be expected thal in ovaries stimulaled by NAA some haploid parthenogenesis might
be found. It 1s. of course. possible that by the time of completion of embryvo-sac
formation the stimulus provided by the NAA freatment of the stigma 1s exhausted
and that ausin deficiency s again himiting growth. If so. then further auxin treat-
ment might conceirvably promote division of the egg nucleus. To test this possilalily
a number of ovaries of D, purpuretla and D, Juchsit in which embryo-sacs had bheen
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formed in the ovules following NAA (realment were injected basally with a 0.1 %
aqueons solution of NAA, which was withdrawn again after the lapse of an hour.
N reaction of any sorl followed this treatment, either in development within the
embryo-sac or in further growth of the ovary wall. Under these conditions, then,
simple auxin treatment appears unable lo provoke parthenogenctical development
of the egg. Van Overbeek, Conklin and Blakeslee (1911) have similarly failed to
provoke haploid parthenogenesis in Datura stramonium by auxin treatment. although
in this plant injection of the ovaries with 0.1 % NAA produced warty oulgrowths.
stated to be from the integuments. which ultimately filled the embryvo-sacs.

Nolwithstanding the failure of altempts so far lo provoke development of the
egg cell without fertilization in Dactylorchis, it is evident that the Orchidaceae pro-
vide excellenl opportunilics for exploring the effectiveness of other possible par-
thenogenetic agents. Since the mere presence of pollen fubes with male nuelei in
the vicinily seems sufficient (o provoke the division of the egg cell even withoul
syngamy, it is cerlainly templing to extend the search for a chemical agent which
would produce the same effecl.
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PL L Two stages i the response of a dacthylorehid imflorescence to the adminisiea
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davs after breatment. The iater clockwise movement has hegun as the ovaries on

large. The permanths are now entirely wilhered
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Fig. 1. Stercogram of the elements of basic desmid structure: va=vertical axis,
ip— isthmal plane, r=radius. ir=interradius, rp-radial plane, irp —interradial plane.
— 2—05. Symmelry planes of 2—35-radiale desmids in end view.

2 ¥ B

new cylindrical seclions (girdle bands). In Lhe saccoderm desmids the
isthmal plane may be drawn through the middle of the cell.

In round. i.e. omniradiate and pseudo-omniradiale desmids. there is
an infinite number of radial planes. In cerlain cases these planes are
not mathematical bul biological. for inslance in the curved Closteria.

In desmids belonging to the tribus Anguloradiateae (Teiling. 1954,
p. 385) the number of the radial planes is equal to the number of the
angles of the semicell seen in end view, From a descriptive point of
view it is necessary to establish interradial planes between the
radial planes. This is especially important in the biradiale desmids.
Their relalive position is dependent on the number of radial planes;
in biradiate desmids the radial and the interradial planes are perpendi-
cular. and the angles between them become smaller the more the num-
ber of the radii increases,

Since the biradiate desmids constitute the vast majority and have
been the most studied. it is natural that the previous terminology has
been developed in accordance with these desmids, for inslance front
and lateral. Thus il seems convenient to use lraditional terms for
certain concepts of desmid architecture. In biradiate desmids the two
radial and inlerradial planes form each together symmetrical planes.
the composile interradial one is the lateral plane and the composile
radial plane forms the frontal plane (fig. 2). In desmids with an even
number of radii (fig. 4) two opposite radial planes form a double radial
symmetry plane and Iwo opposite interradial planes one inlerradial
symmelry plane. Quite different is the case in desmids with an odd
number of radii (lig. 3. 5). In these each radial plane together with the
opposile interradial plane form a composed syvmmetry plane that on
the one side divides a froni side in two halves. on the other side passes
through a radius angle.
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Especially in biradiale desmids the froni sides are important as lo
structure, size and ornamentalion, this is in a smaller degree also valid
for the tri-, and quadriradiale, in the multiradiate desmids The majority
ol which belong Lo Staurastrum, the radial processes contain the moslt
important character,

The symmetry of the chloroplast may sometimes be different from
that of the exterior symmelry. for instance Cosmarium connatum,
pseudoconnatum, elegantissimum ete.

The connections ol the axes. planes and symmelry with the con-
venient terms, applicable to these concepts, are elucidaled in the fol-
lowing scheme:

axes:

vertical
radial

double radial

interrvadial
double interradial

composile (= radial +in-
terradial in one line)

planes:

isthmal
radial

double radial

frontal, in biradiate des-
mids

interradial

double interradial

lateral, in biradiate des-
mids

composile  (radial+in-
terradial in one plane)

symmelry:

vertical

radial, concerning a
single radius

radial, in desmids with
even number of radii

frontal, in biradiate des-
mids

inlerradial, in  desmids
with an even number
of radii

lateral, in biradiate des-
mids

of minimal significance.
in desmids with odd
numbers of radii

The terms bipolar and bilateral are here not used. since lhe concepts

svimmelry and asymmelry in themselves imply

a reciprocity, Verlical

seems more convenient than polar. the term verlex is traditional and
polar is not applicable to the biradiate shape: only a (ew desmids. viz.
some Cosmaria, are rounded enough to justify the term polar. The
term polar lobe, however, especially used in Micrasterias, has somewhat
of a Iradilion. though Ralfs’ term end lobe is good cnough. The
term verlical plane is here omitted as unnecessary: all actual planes
through the vertical axis are radial or interradial.
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Il. The symmetry of the apical region in Micrasterias
1. The mahabuleshwarensis section

Micrasterias mahabuleshiwarensis belongs to a scction of the genus
characlerized by processes cyvlindrical at the obluse ends which bear a

ring of 3—6 granules or small spines. In Lhis section there are pro-
minent processes on the head of the polar lobe arranged in two groups:
two subapical and 1 4 apical. The mosl striking fealure of the apical
region is its asymmelry caused by the asymmetrical position of the
apical processes.

The following comparison between the species ol Micrasterias is
based on Lhe pictures [rom the desmid literalure available. In some
pictures the position of the apical processes is nol discernable because
of a lack of compleleness in details. The source is cited only in separale
cases. In all species ol the seclion the two lateral processes are present.
bul the number of the apical is usually lwo, in certain cases four or
one. in others none,

In order to simplify the description. il has prooved convenientl lo
give lellers to the apical processes according to the their position. The
present author has used the following method. The cell is seen in end
view with the frontal plane in vertical position (fig. 6}. In clock-wise
order the four posilions are designaled a. b. . and d. beginning with
one o'clock and continuing with the positions 5. 7, and 11 o'clock.

As a rule only two apical processes are developed, always placed
one on each front in the positions ac or bd, consequently asymmetrical
in relation o each of the three planes, This asymmelry is quite in con-
trast lo the general symmetry of desmids; it is. however, not a unique
phenomenon: in the following a fairly great number of corresponding
cases will be dealt with,

These processes are normal and specilic. In the paper on the varia-
tion ol Micrasterias mahabuleshwarensis (1956) the author has reported
the occurrence of doubled und supernumerary processes. The latter are
of the mosl varying size. from small verrucae up to the size of normal
processes. These processes occur everywhere on the apex and their
origin depends on the formalion of meristematic organelles, usually
formed after the lormation of the normal processes. In most cases they
are formed very late, just before the consolidation of the cell wall and
are consequently stopped in their development at an early state. i.e. as
verrucae or granules,
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Fig. 6. Notation and aclual sitnation of
paired apical processes or spines in

Micrasterias, and other genern.

The following is a lisl of the species and the occurrence and situations
ol the apical processes, the original literary sources are not cited.

hd Micr. mahabuleshwarensis, the vast majority of cases

e - o conly a few eases, probably doubtful

ol g = var. asymmelrica Hirano 1951 fig. 6

ae f. major Turn.

hd f. Wallichii, in the majority of cases, in the clone investigated by Teiling
119561 all the cells, about 1235, constantly had the processes bd

ac i . three cases

ac var. ampullacea Maskell

bd n

abed . tetracera West

bl . tapakoomdae (Racih) Krieg

bl . surculifera Lagerh.

bd . reducta (o 5. Wesl

e . sessilis Borge

— . ringens (Bail)) Krieg.

b americana (Ehrbg.) Ralfs. in the majority of cases

bd var. Taylori krieg.

bd Boldti Gulw. rudimentary processes

bd . dichotoma Smith

? . Lewistana W. West

b Bergant Hange
bl Hardg: G. S, West  Hardy has ac, 1905, Fig, 1)
aleta Wall
tropica Nordsl.
robusti West
murteata |Bail) Ralls
4 var. laevigata Irénée Marie
— . simplex Gronbl
bel Nordstedtiana Wolle Irénée-Marie (1952, Tab. 15:1. 20 has depicted dicho-
tvpical specimens with the position bd and ac
abed  anomala Turn
abed  wvar. samoénsis Huber-Pest

Cerlain authors have published madequate or doubtful pictures. here
omitted. Scott (Scotl & Prescott 1952, p. 391} has called the attention


file:///oril.stiiltiana

ol EINAR TEILING

lo the circumstance. that Krieger in his Kryplogamenflora has reversed
cited pictures, probably in lhe copying process. In regard lo the actual
desmids this reversion implies a change of facts. The survey shows hal
in this group most of the taxa possess two processes and actually the
combination bd jac very rarely]. three taxa have all the four processes,
one taxon has only one processus and in six taxa the processes are
quite lacking or appear as rudiments. In this respecl the dilferentiation
of Micr. mahabuleshwarensis is revealing. Already the occurrence ol
alternative combinations ac and bd, gives rise to the probability of four
original processes and this is proved by lhe occurrence ol the whole
quartel in Mier. mahab. var. telracera and Mier. anomala. The con-
sequence must be, that the four opposite processes represent the primi-
Live state. In most cases a reduction has entered and only two processes
with eilther odd or even numbers have been developed. Thus. il is of
great interest that the reduction has affected also three processes. viz.
ar. asymmetrica and even all of them, viz. var. ringens and Micr. alaia,
tropica and robusta. The conditions in Micr. americana are similar bul
simpler: the ecombination bd prevails bul also ac occurs and the absence
or high-degree reduction is found in var. Boldli and Lewisiana. Micr.
tropica and robusta seem to be quite destitute of apical processes, In
Micr. anomala the four processes are clearly visible both in Turner’s
(1892, Tab. 22:1 ¢}, Wests” (1897 a. Tab. 9: 1) and Huber-Pestalozzi's
(Krieger 1939, Tab. 122: 1] pictures. In this respect at least the species
name is not quite appropriate.

In this connection attention must be paid to Xanthidium pulcherri-
mum Playfair (18907, p. 180, Tab. 4:10) which probably is to be
allocaled to Micrasterias, morphologically relaled lo Micr. anomala.
Like this one it has four apical (a | b-+e-+d) and two lateral processes
on the polar lobe. Its lateral lobes are reduced. a feature occurring in
species of the mahabuleshwarensis seclion.

Furthermore, there are two species that exhibit a differentialion of
lateral and fronlal processes of an extremely peculiar kind. viz. Micr.
muaricata and Nordstedtiana. Micr. muricala has three whorls of pro-
cesses: one basal, one medium and one apical. The basal whorl consists
ol six processes in two opposile groups, each conlaining one laleral and
two frontal. shorter processes. one on each side. The other whorls
consist of four processes arranged in two laleral pairs. The structure
ol the basal whorl agrees very well wilh the two subapical and the
four apical processes of Micr. mrhab, var. lelracermn.

Most of the pictures of this desmid give the impression lhat the
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apical whorl would consist ol Iwo laleral and lwo frontal processes.
the lalter in the position ae or bd. Mr Scotl has communicated that the
processes are equal in size and thal the apical part usually is somewhal
Iwisted. Gronblad's lind of a var. simplex (Krieger 1939, Tab. 120: 1. 2)
in which the semicells are dissecled into three paired processes, is very
interesting. From the morphogenetical poinl of view this implies thal
the primary merislematic organelles, forming the doubled or Llripled
lateral processes, have not divided. The diflerences between his desmid
and the related muricala and Nordstedtiana are in all respects so com-
prehensive that it must be considered a separate species, which may
perhaps have ils correspondence in Micer. Baileyi as it is depicted by
Wolle 11884, Tub. 37:6).

In Mier. muricala the lateral processes of the basal whorl can be
vertically doubled in West's [ anomala (1898, p. 239. Tab. 14: 5. 6. by
[rénée-Marie dislingnished as var. laevigata 11952, p. 148, Tah. 14: 9.
This is the case also in Micr. Nordstedtiana, where the [ronlal processes
are lacking. the median whorl is reduced Lo four (or two ?) rudimentary
processes. and the apical whorl has a structure similar to that of the
mehabuleshwarensis group. The conditions of the apical whorl indicate
that it may be derived from a whorl of the same structure as the basal
whorl of Micr. muricata, a structure that seems Lo he the primitive type
of the whorls of these species. There are so many distinctive lealures
in this section, that it quite as well could form a separate genus. The
endemic distribution. the Middle and Eastern parts of North America.
is another reason lor separation,

The polar lobe of Mier. Moebii (Borge) Wesl with its lwo pairs ol
horizontal Iobes. is of a quile different Kind than thal of Micrasterias.,
By 1his it belongs to an evolulionary path ol Euastrum, represented
bv Eun. turgidum and verrucosum. Thus. il must be assigned to this
genus as did the discoveror Mdobius (1894, Tab. 2:21. not cited by
Krieger) and Borge (1896, Tab. 2: 19}, Curiously. Krieger (1939, p. 43)
based his placing ol this species to Micrasterias on Lhe structure of the
apex region, and allocated var. jooanicum also lo Enastrum as a syno-
nvim ol Eu. turgidum.

2. The radiosa section

Micrasterias, disregarding Moebil and crux africana, consisls of three
different seclions: the oscilans seclion. the mahabuleshwarensis section
and the radiosa section. The first is characlerized by a broad polar lobe
without apieal processes. while in the radiosa seclion there is a polar
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lobe similar to the one of lhe mahab. section. Thus. it would be of
interest to compare this detail of the two sections morphologically.

The great manifold of emergences on the surface of the desmids
which have plaved a great role as laxonomic characters. have been
quile neglected as subjects of morphological and morphogenetical in-
vesligalion. Even a cursory comparison ol similar taxa amongst the
desmids show that most of the emergences, spines. granules, verrucae
and similar processes are homologous, they may be developed in varving
shapes and dimensions and substitute for each other or be lacking. In
this conneclion it is enough lo demonstrate the series of spines, granules
and verrucae on the apical surface ol one specimen. such as Staurast-
rum anatinum. In more than 60 % of the species of the radiost section
the polar lobe is very similar to that of the mahabulesfuvarensis seetion,
but instead of the well developed apical processes there are small spines
on the corresponding places. The laleral processes are fairly short and
ending in two. rarely one or three, small spines, arranged in the frontal
plane, Thus it is inevitable to consider the apical spines and lhe sub-
apieal processes of these species to be homologous with the correspond-
ing organelles of the mahab. section. A survey of the species concerned
is given below. The letter combinations mean the occurrence of the
four apical spines according to the list on page 53. The nomenclature
agrees with Krieger 1939, The lirst group contains species alwayvs re-
corded with spines. the second species with or without spines and the
third species without spines.

1. with spines abed:

foliacen

apiculata

novae-ferree

sol, var. ornata, aculeata, papillifera and evoluta mayv occur with doubled spines
var, Swainii, formerly known without spines. is also found with spines  Irénée-
Marie 1952}

Seluweinfurthit

Thomasiana. in var. ornata and cvoluta the spines are substituted by denticulate
processes, a phenomenon occurring also in the frontal ornamenliation

2. with or wilhoul spines:

abed conferta, var. glabra (Prescott & Scoll 19420 has a deviating position and
shape of the spines
& . Carter 1919, Tah. 19:1
abed fimbriata
- = var, elephanta
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nbedd fimbriata f. Schulz 1922, fig. 37

- Johnsani

abed 22 var. papillata

— rrdians

abed 5 var. evoluta

b 5 % Rich 1932

- radiatea

bl i var. evelufa, according to Roll's piclure {1928, Tab. 3:5), on which

Kricger's variely is founded and depicted (inverted) this desmid
has two long spine-like processes in the situation ac on one semicell
and bd on the other. Dr. Brook has kindly sent me a picture of
a dichotypical specimen in which a normal semicell is united 1o a
semicell with two apical processes in the situation ae,
thed brachyptera
= 5 var. glabrivscula
abed Borgei, var, multidenticulala has doubled spines
" “ 4 is found without spines [Scott in Tilt,)
ttheed papillifera, Dick (1926, Tab. 20:2, 5} depicled this desmid with a median
apical spine in one semicell, the other is deslitute of apical
spines, the other dichotypical specimen, I glabra, has a median
spine in one semicell, the other is normal. In hoth cases the
single spine may be the resull of a primilive not divided me-
rislemalic organclle

e i var. nopne scoline, the spines are bidentate processes
i3 . pallesiaca, also Carter 1919

nhed fux, Mr. Scott has communicated that he in material from Indonesia has
found specimens with 1. or two, or 3, or all 4 spines missing

HE rotata

abed 5 var. evolata and spinosa

Iy (ord) ¥ Levander (1905, Tah. 1:11)

- Derrucose

il fy , inslead of spines Gronblad (1920, Tab. 6: 1) found blunt-ended
protuberances, easy lo overlook

3. without spines:
criw-melifensis, in var. janeira, Dick (1926, Tab. 19: 4] has depicted a dichotypical
specimen the one semicell of which has a median apieal spine-like emergence

floridensis Torreyi denticulata
Cunningtonii trinngularis Jenneri
tetraptera quadridentalo subdenticulata,

In the lirst group Micr. foliccea is interesting because ol Lhe incon-
formity of the apical spines: the spines bd are dominant in size over ac,
Wallich (1860] and Hori {1945} have the combinalion ae as dominanl
and Nordstedt (1869) and Wolle depicl the spines in the same size. This
is of interest since it reveals a trend comparable to lhe asymmetry
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common in the mahab. section. Together with the well developed ver-
tical parl ol the subapical process (lig. nostr. 7) they form an arrange-
ment for clasping the adjacent cells and this has been inlerpreled as a
factor of the ability of forming colonial bands which is unique among
the species of Micrasterias.

In group 2 the spines oceur in . tgpica and are lacking in a variely
depending on which of the taxa was deseribed as the first.

The occurrence and lack of the apical spines, often in the same
species or even in the same specimen gives the conclusion, that in the
radiosa section these spines indicate a primilive feature combined with
a lrend of reduclion, somelimes ol semiradial character. This is quite
agrecing with the development of the homologous processes in Lhe
meahab. section. According to this argumentation. the oscitans section
has passed this evolulion and arrived to the end slage: lolal reduction.

ill. Asymmetry, a common feature among the desmids

Strictly speaking. the absolute. mathemalical symmelry is very scarce.
in most cases there are small differences ol size, proportions. orna-
mentation ete., visible only by detailed examination and not influencing
the impression of symmetry, but there are also more striking differences
in the shape of the semicells. Mosl of these cases are phenovariations,
depending on a change of environmental factors influencing the forma-
tion of the new semicell. This is very common in planktic desmids. the
semicells being olten formed under very different light conditions. In
more elaborate desmids, e.g. Micrasterias, deviations from the normal
development are [airly common and give rise lo asymmelry.

In the following the author has combined a number of asymmetry
sases. for the main part found in the literature. Very valuable contri-
bulions have been senl by friends, above all Mr A. M. Scoll. who has
generously given unpublished results of his serupulous investigation.
The cases are classified in a disposilion surveyable bul not strictly
systematical. The deseriptions concerning Lhe asymmetry is conlined
to one semicell seen in end view, In most cases also the actual cells are
asymmelrical in such a manner that the asymmetry of the one semicell
is converted in relation to the other semicell.

Vertical asymmetry

Dr. Grénblad and Mr Scott have sent me microphotographs of an
extremely curious Micrasterias with the name “incredibilis”. The one
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semicell has two lateral lobes and a polar lobe all of them ending in
four long spines, the olther semicell has its laleral lobes doubled and
shorler spines. This semicell is somewhal smaller. quite as is lhe case

in janus-forms.

Dichotypy. —— The presenl author has earlier (1947) introduced the
lerin dicholypical and later (1948 and 1950} developed the concepl
dicholypy together with the concept janus up to the presenl definitions.
Dichotypy signifies a condition, in which a desmid’s semicells exhibit
such greal differences in imporlanl delails that they would be con-
sidered two separate taxa il they formed parts ol monolypical cells,
This point of view has shown the relationship belween desmids pre-
viously regarded as belonging to differenl species.

Recently Scotl & Prescott (1956) have by this method shown Lhe
identity of Staurastrum Wildemani and SE subtrifurcatum. An example
ol striking dicholypy. known since long. is the biradiate Staurastrum
bibrachatum, studied by Gronblad & Scott (1956). In cerlain clones
the one or both semicells are developed with unbranched processes,
In the former case dichotypical specimens are formed, in the lalter case
the desmid appears in a shape well agreeing with Staurastrum Smithii,
A triradiate aequivalence is seen in Staurastrom biwaense (Yamaguchi
& Hirano 1953, p. 56, fig. 8). The near relationship between Staurastriom
pelagicum and St. semipelagicum is visible by the occurrence of dicho-
typical specimens in Swedish planklon, fig. 19,

Another interesting example of dichotypy, from Mr. Scotl’s rich col-
lection, is seen in lig. noslr. 8. The one semicell is Staurastrum gyrans
fac. S-radiata with a semiradial spine on the right side of the pro-
cesses, the other is triradiate, but quite dilferenl lo “normal” gyrans.
Similar cases ol Staurastrum incisum janus 3 -5 are depicted by West
(L8O, p. 315, fig. 6) and St pinnafum var. floridense Scoll & Grin-
blad {in litt.).

In the Titeralure there are several examples of dichotypy under the
name of “mixed forms” (Nordstedt. Playfair a.o.] bul also somelimes
labelled “abnormal specimens™ Such finds ought to be carelully
studied and published (the present author is very graleful for contri-
butions to his collection).

In the extensive material of the variation of planklonic Xanthidia
in Swedish lakes. the author has found a general trend of vertical and
also lateral asymmelry depending on absence and displacement ol the
spines and differences in the shape of the semicells. intimately bound
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up with the occurrence and absence of the spines. Some examples are
seen in fig. 9—11. Rosenberg (1944) has in culture studied the reduc-
tion of spines of Nanthidium subhastiferum and by this formed dicho-
lvpical specimens.,

The striet definition of dichotypy is practically difficult to delimit.
depending of the often uncertain conception of “different”™ taxa.
Excluded are, of course. evidently teratological and growth-stunted
semicells. Of the latter kind questionable cases may oceur. West's
{(Monograph 1V, Tab. 116) and van Oye's and other authors’ series of
Staurodesmus convergens with reduced spines leading up to semicells
and even cells similar to Cosmarium depressim are elucidating.

JamEs forms. Janus forms signify the special kind of dicholypy
where the two semicells of a specimen show diverse radiation. Cells
or semicells of anguloradiate desmids always appear in a certain num-
ber of radiation (Teiling 1950). Many species seem to be constant,
especially those of the biradiate genera but other genera. e.g. Staurast-
rim, Staurodesmus, Desmidivm contain many species appearing in
several radiations, even up to eleven. The different shapes are termed
facies, Lhe bi-, Iri-, quadriradiate facies ele. A lisl of janus forms
is given in Teiling 1950, p. 311,

For nomenclatorical use it has been proposed that the janus spe-
cimens may he wrilten in a special manner, for inslance Staurodesmus
sellatus janus (2—3), Staurastrum gracile janus (3-45) ete. Fae. is the
abbreviation of [acies and is meant to replace the earlier used /. or var.,
since these coneepls are nol applicable lo the desmid radiation, a pheno-
menon that implies distinetions of the basic structure of the desmids.
The many janus forms constitute a definite proof of the generic identity
of the monospinous species of the biradiate genus Arthrodesmus and
the correspondent pluriradiale monospinous desmids. hitherto iradi-
tionally allocated to Staurastrum, a prool that musl be enough to con-
vince even the most sceplical and tradition-bound botanist.

Univertical asymmetry. This kind of verlical asymmeltry is seen in
Amscottia mira Gronbl. (Gronblad & Kallio 1954). This desmid, remi-
niscent of Staurastrum aretiscon. has lhe processes of one semicell
vertically curved but those of the other semicell curved in an opposite
manner. thus all the processes are curved in one direction. This uni-
polarity is strongly accentualed by the occurrence of an apical whorl
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of spines which occurs only on the "main» vertex. This is a remarkable
example of univertical asymmetry.

Dr. Gronblad has sent me as yvet unpublished pictures ol Micrasterias
“sudanensis” mscr. in which the long laleral spines are curved univerti-
cally. fig. nostr. 13,

Torsion asymmetry. — A special kind of verticul asymmelry appears
in the torsion of the semicells seen in many Staurastra. In most cases
they may be inconstanl varialions, but in some cases they seem to be
a specific character, St. crux-alternans Wesl, St. paulense var. ornatum
Krieg.. alternans ¢.g. In the biradiate facies the torsion can reach 907,
St. Smithii, St. tetracerum, St. brachiatum (Kurz 1922, Tab. 2: 36).

Lateral asymmetry. - Lateral asymmelry is nol uncommon in more
elaborate genera. for instance Micrasterias and Xanthidinm, by doubling
or omission of processes, spines and other emergences. The lateral
asymmetry of Micr. mahabuleshwarensis £. Wallichii is slalistically
dealt with (Teiling 1956). Variation with asymmelrical consequences
are common in Xanthidium antilopaenm and especially in planktonic
forms of X. subhastiferum and Staurodesmus convergens.

Some species ol Micrasterias have been the subjeet of extensive
research. In culture Waris (1950) investigated a clone ol Micr. Thoma-
stana, in which one of the lateral lobes was lacking, thus forming a
uniradiate desmid. Waris™ investigations have been continued and devel-
oped by Kallio. By means of physical and chemical influences Kallio
(19511 was able to bring out strains. the specimens of which were
asymmetrical because of one doubled lateral lobe.

Corporeal asymmetry

This term signifies an asymmelry restricted to the body ol the semi-
cells. The classical example is Closterium, the vast majorily of ils species
possess only one vertical symmetry plane. In several species there are
known asymmetrical spiral turned and sigmoid forms. Cl. acalum var.
variabile, cornu, venus, moniliferum, parvulum, acerosum and Schroe-
deri e.g. Also of Pleurotaenium trabecula a var. sigmoidewm Huber-
Pesl. is known. In Closterium acutum var. variabile the irregularity
seems to be conslant, most of the others may probably be pheno-
variations.

Cosmarium obliquum was described by Nordstedt (1873, p. 23,
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fig. 8) who found it quite unique and menlioned thal lhe asymmetry
seemed to be constant occurring in all specimens examined from
Sweden and Norway. This supposition has been confirmed by the many
finds in diverse parts of the temperate zone of the Northern hemisphere.
all of them showing the same asvmmelry. A special inferest 1s attached
to the facies trigonum found in different localities within the range. On
Lhe hasis of this triradiate facies J. Sampaio (1949, p. 112) has assigned
the species to Stawrastram. This is quile inappropriate. because ol its
unique slructure proved to be constant. From greal number of finds
it belongs neither to Cosmarinm as biradiale, nor to Staurastrum as
tricadiate. bul forms a separate genus. Already in 1889 Raciborski
established the genus Nothocosmarium for this species. This name has
been neglected by the desmidiologists. probably because of custom.
The author has not observed any arguments lor rejecling this genus.
Cedergren 11932, p. 81) has emphasized ils generic character. Mono-
tvpical genera are to be used when justifiable. Nothocosmarium
obliquum lac. biradiata is asymmelrical in relation to a lateral plane,
even in the f. minutissimum only 7—8 w long (Ducellier 1918, p. 12,
fig. 1).

Oocardium strafum Nag. is asymmetrical in a laleral plane. The
greater lateral arca may be of mmportance for light ccology in the
calcareous tube.

Phymatodocis irrequlare Schmidle shows a high degree of asym-
metry: no symmetry in any plane. In Wesl's pictures (1902, Tab. 22:
34) some cells are symmelrical in relation lo a laleral plane bul the
two extended radial processes show a trend to individual evolution.
This is clearly visible in other pictures published by Schmidle 11898
and 1902}, Borge (1925). Gronblad (19451, Gutwinski (1902} and
Fritsch & Rich (1937). Fig. nostr. 16, kindly communicated by Scolt.
shows the outlines of a cell with four different radial processes. the
lower semicell shows the same shape but inverse. [l is of interest that
this trend is very slight in specimens of Phymatodocis alternans and
Phym. Nordstedliana, which will be dealt with later.

Spondylivm desmiditforme (Borge) G. S. West. The one lateral lobe
ol the semicell is somewhal allenualed. the same occurs on the adjacent
or opposile side of the other semicell, communicaled by Mr Scott.
G. 8. West has found a slight frontal asymmetry (1904, p. 286. Tab.
464:13).

Staurastrum cordatum Gav (1884, p. 65. Tab. 2: 7). asymmetrical in
one lateral plane. possess a structure similar lo that of Nothocosmarium,



Tligs, 7—22. -~ Fig. 7. Mier. foliacea v. ornata, apex in end and front view, —
8. Staur, gyrans, dichotypical specimen, -— 9. Xanthidinm, dicholypical: anfilopacum
Lsubhastiferum, -— 10. X, antilopaenum, dichotypical and laterally asymmelrical.
The right half of the cell is f. reducta, the lelt part of the upper semicell is f. typica
and the left part of the lower semicell is subhastiferum. — 11, X, subhastiferum.
dicholypical: f. typica--f. monospinesa. — 12, Sphacrozosma elegans, enlarged copy
of Corda’s picture. — 13. Micr, sudanensis, — 14, Cosm, psendotarichondruam var.,
front and side view. — 15, Cosm. stenonotum v. spirale, fronl and side view, —
16. Phymatodocis irrequlare v. asymmetricum, side and end view. — 17. Staur.
Wildemani v. “asymmetrispinum”, end view. — - 18. Eunastr. *distortum™. front and
end view, — 19. Stanr., dicholypical: pelagicum+ pseudopelagicum. — 20. Eunastr. sp.,
front and side view. — 21. Xanfh., subhastiferum v. Murrayi. — 22. Staur. lepto-
cladum v. sinuatum, end view, (Fig. 9, 10, 11, 19 the author’s original, 13 from a
microphoto, 21 alter West, the rest from Scott’s original pictures).
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Cosmarinum asymmetriciun Rich (1935, fig. 10) and zygomorphicum
Taft (1944, fig. 1). Desmidivm asymmelricum (Gronblad 1920. p. 85,
Tab. 1:5. 6. 7) and Staurastrum subpunctulatum Gay (1884, p. 66.
Tab. 2:8) are as yet single finds and too little known. probably pheno-
variations.

Semiradial asymmetry

The oblique symmetry ol the apex dealt with in Micrasterias is also
found in other genera, in regard lo processes, the cell and the radii as
well as exterior details. In the biradiate struclure, for instance the
apex of Micr. mahabuleshwarensis (compare fig 6) it is easy to find
that the asymmetry is a kind of symmeiry. though not the common
mirror symmelry with equivalent parts in corresponding siluations on
both sides ol a symmetry line or plane. It on the apex, seen in end view,
the frontal and the lateral planes are drawn. the apex is divided into
two asymmetrical but congruent parts, the asymmetry depends on the
position of the apical processes. If' one ol the halves is imagined lo
rolate round the verlical axis in ils horizontal plane. it will alter 180
quile cover and coincide with the other half. whether the frontal or the
radial part is considered.

For explanation of the concepl of the semiradial asymmetry in pluri-
radiate desmids, a glance al the 5-radiate semicell on fig. 8 is elucidating.
When turning one of the radii round the vertical axis, it is easy to
establish that the radial processes are congruent but each of them is
asymmelrical: this denotes a special kind of asymmetry. viz. the
semiradial asymmetry., This asymmetry is of a quile different
kind than the corporeal asymmetry of for instance Nothocosmarium,
Phymatodocis ete.

The semiradial asymmelry is a concept that is applicable to mosl
of the asymmelry cases nmong the anguloradiate desmids of all radia-
tions. It must be emphasized that this asymmelry. being lateral. musl
be studied with the semicell in end view. It is a pity that the diflicully
of getting a desmid in end posilion too often prevents desmidiologists
from invesligaling this phenomenon: probably it occurs more commonly
than the present literature indicates.

In the following the author has given a collection of examples of this
hitherto not unnoticed kind of asymmetry. It embraces species of Cos-
marinm, Fuastrum, Micrasterias, Slaurastrum, Staurodesmus, Spino-
cosmarium, Xanthidium, Desmidium, Phymatodocis, Sphaerozosma
{Onychonema). Streptonema and Spondylosium. For reason of expe-
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dieney the examples are assorled in calegories concerning the apical
region. the frontal ornamenlation and radial details, the lalter com-
prising curvalure of the processes and asymmelry of straight processes.
notwithslanding the circumstance that one taxon may belong to lwo
categorics,

The apical region. Onychonema and Sphaerozosma  exhibit  semi-
radial asymmetry. The former possesses two drumstick shaped emer-
gences on the apex. that in most eases are situaled ae, viz. O. Jiliforme
(fig. nostr. 351, laeve, compactum and uncinafum, but also bd is de-
picted in O. [filiforme. Similar circumstances arve seen in Sphaero-
zosmur. Its granular processes are very small and extremely difficult to
investigale and consequently most of the pictures are too bad [or ascer-
laining the number and position. and the deseriptions have negleeted
this detail. A survey of the pictures, however, gives indication ol «ac
as dominant position. Curiously, Wallich (1860, Tab. 8) in his descrip-
tion of the type species. Onychonema uncinatum. has drawn the situa-
tion ol the proecesses inconsistently. in end and front view ac (fig. 10)
but in side view bd (fig. 8. Turner (1892, Tab. 17) has the same
inconsistency.

The Pearsalls (1929) have submilled an observation. that Sphaero-
zosma may change into Spondylosium by omission ol the processes.
Since this is seen on specimens in culture no definite laxonomic value
can be attached to it. Possibly, however, this reduction may occur in
Nature. such a reduction would elucidate the resemblance between
Spondylosium  papillosuim West and certain forms of Sphaerozosma
granulate. Until this is cleared up, the difference of the genera must be
maintained: von Oye & Evens (1941, fig. 46) have depicted Sphaero-
zosme pertebrafin without apical granules, =Spondylosium. Sphaero-
zosma Luetzelburgianum Krieger (1950, p. 42, lig. 71 is deslitute of
processes, a lapsus calami for Spondylosium?

According lo this variation it is brought out clearly that the emer-
gences primarily are four and in most cases a reduction has occurred,
quite in accordance with the corresponding case in the Micrasterias
methabuleshwarensis section,

The relative posilion of the processes of lwo adjacent cells is dif-
lerent: in Sphaerozosma the small granules are considered “inter-
locked ™ (!}. in Onyehonema they overlap the adjacent cells. This implies
the generie dislinguishing characters and against this weighly remon-
strances must be raised. The position of the two processes makes il

o Botanisha Naoliser 1957,
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impossible for them to meet and all the less to be atlached to lhe
processes ol the adjacent cell. this is possible only in the case of four
processes or if the one apex has processes 1 F3 and the other one hears
processes 2--4. Furthermore the processes of Onychonema are straight
and the small granules of Sphaerozosma have no hooks that can cause
an interlocking. A critical examination of the somewhat erroneous hul
detailed pictures, for instance Turner 1892, Tab. 17:20 of Sphacro-
zosma Aubertionumi?) reveals the delusion of interlocking: both in
front and side view the processes stand in the way of each other. when
seen [rom a corner of the cell the distance between them would show
that the processes do nol touch each other. This is clearly visible also in
Dick 1930. Tab. 10: 14. The fable ol altaching is primarily a result of
bad observation and has become a lradilional falsehood. uncritically
accepled at a lime when Natures contrivances always were to be inter-
preted [rom a teleological point ol view. and the connecting mucous
laver was unknown or neglected.

On the basis of these facts there are no reasons for allocating the
aclual species to lwo different genera. The distinguishing character
would in other genera al the mosl be considered specilic. The author
emphasizes that Wallich's genus Ongchonema musl be  rejected.
Sphaerozosma is aseribed to Corda, who in his classical work “Observa-
tions sur les animalcules microscopiques qu'on lrouve aupres des caux
thermales de Carlsbad™ in 1835 depicted his Sphaerozosma elegans
iTab. 4:37) wilhout generic deseriplion, only with the length of the
cell 17) and a note on the connecting “membranes”. Since this paper
is very rare. a copy of Corda’s picture is communicated in fig. nostr. 12,
probably Sph. vertebratum f. Nevertheless, Corda’s genus has been
approved even by the most serupulois nomenclatorist Nordstedt and
has priority over Wallich's Ongchoneme

Euastrum “distortum™, as yet undescribed by the finder A. M. Scoll.
It shows asymmetrically developed apical lobes (fig. nostr. 18] com-
bined with semiradial arrangement of the frontal ornamentation,

Euastrum verrucosunm var. alatum {. extensum Scott & Prescott (1952,
p- 394, Tab. 2:6) is asymmelrical because of the hypertrophic devel-
opmenl of the apical lobes ac. Dick (1923, Tab. 4:19] has a forma
reminiscent of it.

Staurastrum leptocladum Nordsl. appears in the literature in many
pictures. in which rerrors excepled) it is possible to investigate the varia-
tion ol the apical ornamenlation with the results: two spines bd (13
cases}, ac |7 cases), in median position (5 cases}, four spines (one
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case). two rows of spines (3 cases), four rows (2 cases) and without
ornamentation (8 cases). Il is lempling lo suppose two rows as the
primary state. a reduction (always beginning in the distal parts) has
resulted in the asymmetrical posilions ac or bd or total omission. The
median emergences may depend on omitted second division of the
primary meristemalie organelle,

Staurastrum pingue var, tridentalum Nyg. (1949, fig. 53}. Here the
righl verruca of the three pairs of the apical verrucae is developed inlo
a spine, a good example of the exclusive occurrence ol semiradial
asymmelry.

Xanthidinm subhastiferum var. Murrayi West. Two small spines in
the position ac in a dichotypical cell (Monograph. IV, Tab. 103: 14).
fig. nostr. 21).

X. antilopaeum var. hebridarum West. Gronblad (1920, Tab. 4: 23,
24) has depicted a dichotypical specimen in which the one semicell
has only two apical spines in the position bd.

Stavrastrum  Wildemani var. asymmetrispinum Scott in litt. The
apical spines displaced and directed to the right (fig. nostr. 17}.

The frontal region. — Cosmarium onychonema Raciborski (1895, p. 33.
Tab. 4:12) has one tubercle to the right on lhe front side (from the
observer’s paint of view). This character seems to be specific, since
Raciborski found it in South America. and Scott in USA (in litt.) and
Schmidle has found [, major in East Africa (1898, Tab. 3:9).

Cosmarium pseudopyramidatum var. umbonatum Nordsl. (1888, Tab.
6: 2. Devialion as the foregoing.

Cosmarium pseudotaxichondrum var. Scolt in litt. Frontal ornamen-
tation and lateral lobes asymmelrical (fig. nostr. 14).

Cosmarium deforme Borge (1899, p. 23, Tab. 1:28).

Cosmarium formosulum var. Nathorstii. Fronlal central ornamenta-
tion displaced to the righl. Communicated by Dr. Ruzicka.

Euastrum mirum Behre (1956, p. 79, Tab. 9: 1}. fronlal ornamenta-
lion and basal granules asymmelrical.

Luastrum pingue Elfv. has to the lelt a granulaled protuberance
and to the right a serobiculation (Scott & Prescolt 1952, p. 390, Tabh.
1:71. It is also recorded with only an asymmetrical scrobiculation lo
the right by West (1905, Tab. 37: 1) and to the right by Prescott (1935,
Tab. 325: 18), inverted by Krieger 1937, Tabh. 61:22.

Euastrum Ciastonii var. asymmetricum Scott & Prescoll (1952,
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Tab. 1:6). The apical lobes and the cenlral front ornamentation asym-
melrical.

Euastrum duabiam var. incisum [ asymmelricum Scoll & Prescoll,
as vel nol published. The semiradial asymmelry concerns the frontal
proluberance and the dislorted basal lobes. (During the proof-reading
Mr. Scoll communicates that this desmid may be identical with Eu. mi-
rum on p. 67).

Fruastrum nosp. Scoll. A Cosmarinm-like cell with a peculiar patlern of
scrobiculations, different in size, shape and arrangement (fig. nostr. 20).

Displaced radii. The radial planes ean be displaced in such a manner
that they do not meet in the vertical axis. This kind of asymmetry,
nol rarely met with in pluriradiale desmids (fig. 28 is moslily of a slighl
degree bul sometimes fairly prominent. The displacement is often com-
bined with curved radial processes. In a more extreme displacement the
corpus is asvmmetrical mosl visible in biradiale desmids. lor inslance:

Staueastrum leptocladum var, sinuatum G. M, Smith. Smith's picture
(1924. Tab. 78:13) seems lo be somewhal incorrect compared with
fig. 120 as a complement see fig. nostr, 22, communicated by Scoll.

Micrasterias foliacea according to Czurda (1937, p. 93. fig. 73} and
Johnsson (1894 b, Tab. 6:3).

Curved and inflected radii.
inflected radial processes, In most cases this may be a phenovariation

Many desmids are found with curved or

bul in some cases it seems lo be constant. As seen [rom the following

list this phenomenon occurs mainly in pluriradiate desmids but it is

recorded also in desmids wilh short or foliate radii, In the list dexl.
means curved lo the righl, sinist. curved lo the left.

Cosmarinm stenonotum var. spirafe Playtair {1908, Tab. 13:20) (fig.
nostr. 15) kindly sent by Scoll. seems to be more pronounced than
Playfair’s,

Micrasterias Joliaca var. “quadrinflata” Scott in litl., sinist. The same
applies to var. ernata Nordst. (1869, Tab. 2: 16 b: fig. nostr. 7}.
Micr. mahabuleshwarensis var. bengalica, the subapical processes sinist.

{Scolt).

Desmidium pseudostreptonema lac. 3- and d-radiata. sinist, (Scoll).

Desm. Swartzii var, amblyodon fac. 3-, 4-. and 5-radiata. sinist. (Scott)
{fig, nostr. 26].

Desm. curvatum Nordst. fac. 4-radiata, right (Scott}.

Staurastrum aculeatum. Delponte (1877, Tab. 13: 3. 5) sinist. Dick (1923,
Tab. 3:5) dext.
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Stoarachne. Dick (1923, Tab, 2:22), Gronblad (1948, lig. 281, Kossin-
skaja (1938, Tab. 3:4). sinist.

St bicoronatum Johns, dext. (Scolt),

St biwaense Yamagushi & Hirano (1953, {ig. 7], sinisL.

St. eyrtocerum Bréb, All the pictures show curved processes. more
curved the longer they are, dext, or sinist.

St decipiens Raciborski {1885, Tabh. 12:5). dext,

St foreipatum West 11895, Tab. 8: 30). sinisl.

St.oggratum West (1907, Tab, 15:27) and var. divergens G. S. West
(1914, Tab. 21: 30), sinist.

St. margaritacenm var. subeontortum Wesl (1897, Tab. 8: 151, sinisl.

St. parvulum West (1896, Tab. 17: 1), sinist.

St. pingue (paradoxum apud Taft 1945, Tab. 5: 11}, sinisl.

St pseudosebaldi var, unguiferum Borge (1925, Tab. 3: 19). sinist,

St. Sebaldi Reinsch. Deflandre (1927, fig. 172), dext. and var, maulti-
ornafum Schulz (1922, lig, 65).

St subgracillimum West. var, “torfum’™ in lilt., sinist. (Scotl).

St. torsum Turner (1892, Tab. 13: 28), dext,

St efr. subparvutum and St sp., dext. Specimens with very long straight
processes. strongly inflected at the base (Scott).

Stoosp. Scott mser. The very long processes are abruptly inflected at the
base 'tig. nostr. 361,

St triforcipatum Wesl (1902, Tab. 22:6) and Scoll's picture, dext..
var. divergens Kricger (1932, Tab. 26: 16) sinist.

Staurodesmus mamillalus | Nordsl,) n. comb. Borge (1909, Tab. 1:8).
sinisl,

Std. OMearii (Arch.) Teil. On a drawing from Scott the parallel spines
are bent to the left at the base (fig. nostr. 32).,

Semiradial asymmetry in the radii. — Here the radii are asymmetrical
in such a manner thal one side is more developed. often causing a
slight curvature., As distinguished from the curvature already deall
wilh. the radii are asymmelrical disregarding an eventual curvalure.

Cosmaritem  pseadotacichondrum var. Scolt mscr. The asvmmelry
also implies the frontal ornamentation (fig. nostr. 14).

Spondylosium pulchrum var, brasiliense Nordst, also ocenrs with Lhe
front ol the processes inflaled on the right side. Borge (1918. Tab. 6:
3. 51, Gronblad (1945, Tab. 15: 315, 317) and Scolt (fig, nostr. 29).

Steeptonemea trilobatinn Wallich, Scott has found a lriradiate desmid
assigned to this species (fig. nostr. 25). It shows a remarkable resem-
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blance to the wsymmetrical form of Spondylosinm pulchrum but with
apical pads on Lhe base of the processes. I1is commenls will be published
in a paper by Scolt & Prescolt (mow in press).

Phymatodociis alternans Nordst. lac. 4- and 5-radiata. The left lobe
ol the processes is longer, giving the impression of curvature. most
pronounced in Schmidle (1898, Tab. 4: 18}, reminiscent of a swaslika.
In Nordstedficunie Wolle, Salisbury (1936, Tab. 1:12) and Irénde-
Marie (1952, Tab. 3: 14} have found almost symmelrieal forms but
transitional forms are recorded by Wolle (1884, Tab. 49: 3} and Gron-
blad (1945, Talb. 16: 355).

Micrasterias erux-melilensis. Gronblad (1920, Tab. 6:15) presenled
a peculiar deviation in the shape of the lateral lobes of the one semicell,
semiradially developed.

Staurastrum trifidum var. inflexum West. The right side of the radius
angle is more developed wilth a longer spine displaced towards the
middle of the front side. Also the subapical spine is slightly turned
lo the right {Scott) (fig. nostr. 21).

Stoconteelttmy Turn, The basal forked ends of the radii are turned to
the right but curiously. the paired subapical spines are turned to the
lefl (Scott), lig. 31,

St eristaturn (Nig.) Arch. Gisil (1926, p. 472, Tab. 27:12) has in a
variation series found specimens in which the right of the paired basal
spines is failing.

In the Didymocludon section of Staurastrum there are many possi-
bilities ol asymmelry depending on Lhe subapical and basal whorls of
processes of the radii. The normal development of these extra-radial
processes can fail resulting in either irregular specimens in which one
process is lacking somewhere. or asymmelrical varieties in which the
omission of the processes follows the rules of semiradial asymmelry.
Examples ol the former case are for instance Staurastrum japonicum
Turner (1892 Tab. 16: 24} which is a triradiate S{ leptacanthum with
five apical processes instead of six jone picture has eight lateral pro-
cesses instead of nine) and St Elyanum Bernard (1908, Tah. 10: 263]
which is an irregular St. senarium.

The semiradial trend ean give different development of paired pro-
cesses. for instance Staurasirum fureatum var. asymmetricum Gron-
blad on whicl the left processes are reduced into spines and in var.
aculeatum Schmidle both apical processes are spines: compare also
St spinosum var. pseudopungens Cedergren (1932, p. 80. Tab. 4: 60).
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Omission of processes has given rise to prominent fforms of certain
species in the Didymocladon seclion:

Staurastrum  furcigerum Bréb, The dichotypical sppecimens of  SE
[urcigerum—var. custephanum, published by Dick (19926, Tab. 21: 25)
and Huzel (1937. Tab. 12: 3], show that the single submpical processus,
often situated to the lelt of the radius, is Lhe “surviving'™ member of the
primarily two. paired processes. in as much as Hori (11945, fig. St 24)
has found rudiments of the lacking processes.

According to the logical demand thatl the primitive form must be the
starting poinl of the specifie taxonomy and, consequenilly. the nomen-
clature. lhe hitherlo used arrangement of taxa within the furcigerum
series may be revised in the following manner:

Staurastrum armigerum (Bréb, with [eustephanum ( Ehr.), f. gracil-
limum (G, M. Smithj, f. Horii noh. and fac. lelragona i Dick).

var. furcigerum (Bréb.) with f. erassum (Schrod.) and f. reductum
{West].

var, simplicissimum Brook.

The variation in the length of the processes and the crenulation and
denticulation is rather extensive and may not too mucht be taken as a
pretext for extended taxonomical distinguishing. The use of [. eustepha-
nim may be justified hecause of the smooth apical processes, I, gracil-
limum has all its processes very long and slender in conltrast to [, eras-
sum (Schroder 1897) and f. reductuiim (West 1906). Hori's elucidaling
find ought lo be distinguished by a separate name, being an imporlant
part of the evolutionary series, {, Horii nob. And further, in Lough
Corrib. a biotope of f. reductum, occurs the var. simpheissimum, quite
lacking the vertical processes and wilh the radial processes ending in
one biunt spine! The relationship to f. reductum is proved by dicho-
typical specimens. 1t will be described by Dr. Alan Breok.

St Jurcatum var. scaevum . majus Scott & Gronblad. The right
member of the lateral processes of the angle is lacking (fig. nostr. 30).

St. leptacanthum var. polonica (Rac.) n. comb. Svnonyms: S(. inae-
quale f. polonica Raciborski 1884, Tab. 1: 12 and var, {ziceps Gronblad
1945, Tab. 10:212. The elaborate radius (analysed by Teiling 1950.
p. 310). ol St. leptacanthum bears three lateral and two apical processes.
The right of the latter is omilted in Raciborski’s and Grirblad’s pictures.
In this connection it must be emphasized that St. inaectiade Nordstedl
(1887, Tab. 2:9] oughl be called St leptacanthum var. inaequede
iNordst.] n. comb. distinguished by the short basal processes. A syno-
nvi of it is St. Renardi var. cornifrons Raciborski (183%. Tab. 7: 10).
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St. eristatum f. fac. 4-radiate Gisll (1927, Tab. 27:12). The one of
the paired marginal spines at the angles is semiradially omitted.

St. Clevei Tac. 3-radiata. In this the apical processes are more coi-
solitated and exhibit a trend of being displaced towards the middle of
the front. In the very rare lac. 4-radiate (fig. nosir. 23] the apical
processes are smaller and their situation near and to the right of the
adial processes gives the impression of being the surviving members
of a pair of apical processes. In plankton the author has found a spe-
cimen with paired processes on one radius (fig. 23). This case is quite
agreeing with that of St armigerum and ils var, furcigerum,

St. laeve var. supernumerarium Nordst. The six processes ol St. lneve
show in mosl pictures a paired arrangement, a triradiate desmid wilth
[ureate radii, a very rare slructure, S barbaricum and St fissam e g..
the latler is possibly a slender form ol St laeve. The Lhree apical pro-
cesses of the variely. depicled by Nordstedt (1873, Tab. [:12) and
Gronblad (1947, Tab. 2: 33) have an asvmmetrical posilion, reminding
of SL. Clepei. Gronblad's picture shows a dicholvpical specimen: f. fypica
“-var. supernimerarivm.

St secangnlare |Bulnh.) Lund. The upper branch of the radial pro-
cesses are ollen asymmetrically displaced, in the majority of the pic-
tures showing a sometimes extreme curvalure to the right (fig. nostr.
38). Cases ol double superprocesses are recorded (Lundberg 1931,
fig. 141) but this may be an occasional doubling and need nol indicate
any reduction from paired lo single processes. Of interesl from a mor-
phogenetical point ol view is lhe series. given by Playfair (1910, Tab.
12: 9—14) in which the superprocessus shows a reduction Lo a spine and
total absence, Lthus giving rise to a form reminiscent of St. platycerim
Josh. From Swedish planklon 1 have several linds ol this serangulare
v. platycerum fac. t-radiala.

St. o cruciforme Playl, and St Rosei Playl. (1907) exhibil a similar
structure as St sexangulare. Of St. Rosei. Scolt has sent two drawings.
[n the one, Irom Java, the torked ends of all processes are twisted clock-
wise about 30", The second. from Australia. has very long subapical
processes bent to the left (fig. nostr. 37).

Spinocosmarium quadridens Presc. & Scotl. In this species, the varia-
tion of which is carefully studied by Scott (Scott & Prescott 1949) the
multitude of forms gives very instructive examples of lhe different
development ol its emergences, giving rise lo asymmetrical lealures:
verlical asymmetry on Tab. 1:1.2. 3, Tab. 2: 4. 8. 10. 11. 13. dicholvpy
on Tab. 2: 9, semiradial asvmmetry of the apical spines on Tab. 2: 3.



Figs. 23--38. — Fig. 23. Staur. Clevei, end view, 24, Staur. trifidum v. inflecam,
end view, — 25, Streptonema (eilobulatum, side and end view, 26, Desmidum
Swartzii v. amblyodon fac, d-radiata, end view, — 27, Staur. furcatum, end view.
— 28, Staur. pinnatum v. subpinnatum f., end view. — 29. Spondylosium pulchrum
v. brasiliense, end view, — 30, Staur. forcatum var., side and end view, 31 Staur.
confectum. end view. — 32, Staurodesmus OMearii {.. end view. 33. Xanth. sansi-
harense, end view, . Staur. sp.. end view and oplical section through a pair of
cmergences. — 35, Sphaerozosma filiforme, (ront view, — 36, Staur. sp., end view
(one proc. omilledi. — 37, Staur. Rosei var, side and end view. 38. Staar.
sexengulare, half of the end view. (Fig. 23 the author's orig.. 27 after Gronblad, the
rest from Scoll’s original pictures),
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7,9, 13, and Tab. 1:5. of the laleral spines on Tab. 2: 2 and ol the
radii on Tab. 1:5. 8. 9, 10.

Xanthidium sansibarense Hieron. The basal spines b and d are
reduced to big verrucac. The reduction has somewhat affected the cor-
responding apical spines, This form is found by Scoll in Borneo ifig.
nostr. 33) and Sumatra,

X. Burkillit West var. alternans Skuja 11949, Tub. 33: 16). The sub-
apical spines a and ¢ and the apical spines b and d are lacking. The
verlical picture is in details incompalible with the front picture: the
description above is made in concordance to professor Skuja,

X seemamillatum West (1907, Tab., 15: 11. 12}, The subapical spines
displaced to the left and the apical ones turned to the right 1Scott).

X. sermamillatum var. pulneyense. The apical spines are displaced
and turned to the left (Scoti).

X. antilopaeum. Fspecially the many polyspinous varielies allord
examples of asymmetry, caused by omission and displacement ol spines,
semiradial hypertrophy and curvature of the radii. Examples are scen
in Borge 1925, Tab. 5: 1. 2. 3. 5, 6. 8, and Granblad 1945, Tabh. 7: 147.
150. Among these pictures one, Gronblad. Tab. 7: 150, is of special
interesl where the chloroplasts are depicted. If the frontal and radial
planes are drawn according to these internal organelles the semiradial
arrangemenl of the radii is clearly visible.

In pluriradiate Staurastra there are several examples of semiradial
structure of the radii. often combined with curvature. The classical
species is

St econtroversum Bréh. Brébisson depicted ils curved radial pro-
cesses with a forked emergence on their oulside. Liitkemiller (1900,
p. 20. 21} has given a series of specimens showing this asymmelry more
or less combined with curvature. On straighler processes the forked
emergences can have a corresponding one reduced lo a spine or lacking
This is observed by many scientisls for instance Schmidle (1895, Tab.
1:22 and 1895 b, Tab. 17: 1.2). Kurz (1922. Tab. 2: 41}, Dick on fac.
4-radiatum (1923, Tab. 3: 8). Huzel (1936. Tab. 12: 50). Messikommer
(1935, pag. 52. fig. 2), Hirano (1952, fig. 30). Strom on fac. d-radiata
(1920, Tab. 3:13), Wesl & Carter (1923, Tab. 154: 3) and Fukushima
& Fujisawa (1954, Tab. 5 ¢). At least some records of St pestitum var.
semivestitum West musl be alotted Lo St controversum, viz. Deflandre
1926, fig. 16. Wesl & Carter 1923. Tab. 152: 7, 8, and Prescolt 1931.
Tab. 31:14. Il is probably the forked spine on lhe convex side thal
gives the impression of St. vestitum. This desmid with the two charae-
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teristic fronlal forked spines appears in a var. fortum with lelt-curved
radii, West 1898, Tab. 18: 166 and Irénée-Mavie 1939. Tab. 56: 4, 5.

St arachne Ralfs var. incarvatum Messikommer (1942, Tab, 18:1)
has a prominenl spine on the right side of the base of the radial pro-
cesses.

St gyrans Johnson fac. H-radiatla (1894 a, Tab. 211:4) has a spine
on the right side of the radial base (fig. nostr. 8). recorded also by
[rénée-Marie (1938, Tab. 54:11) who also found fae. 4-radiata. A
picture of the original form with the radii bent o the left is communi-
cated by Scott.

SE pinnatum var. subpinnatum forma Scoll. This desmid has straight
radii. displaced to the right and having a prominent processus on the
left side (fig. nostr, 28).

St sp. Sceotl. The long radii have at the base two paired bidenlate
processes of which the right is extended in a long horizontal spine
below the lwo ordinary spines (fig. nostr. 34).

Morphological results

The presenl malerial of asymmelry in desmid structure is not so
exlensive as would be wished, Probably many specimens have been
overlooked or neglected as irrelevant. There must also be pictures and
descriptions wilhout pictures beyond my knowledge. Nevertheless, the
material is sufficient to be the basis of some conelusions.

A few cases seems to be leratological. Phyeologists, when investigaling
Iresh material, often keep their samples invivo for a time, long enough to
give rise lo unintentional cultures containing also abnormal specimens.
Gay's specimens of Staurastrum cordatum and subpunctulalum for in-
slance may belong to this category.

[n the cases when an asymmeltrical form is recorded from quile
different localities, it is 1o be considered a constant laxon or al least it
may appear as a variation oeccasionally arisen from the same laxon in
certain biolopes. Slightly curved radii without inconformable sides may
in most cases be considered phenovariations. especially when the curva-
ture is found only in some of the radii.

The majority ol Closterium, Nothocosmarium, Oocardinm and Phy-
matodocis irrequlare must be considered conslanl asymmetrical laxa,
the existence ol the latter may be favoured by its advantages regarding
light ecology.

The grealest interest is attached lo the cases of semiradial asym-
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metry, recorded in a mullitude of species belonging to quite ditferent

genera: Cosmarinm, Staurastrum, Staurodesmus, Fuastrum, Micraste-

rias, Spondylosium, Slreptonema, Phymatodocis, Nanthidium and

Sphaerozosmea. It musl be emphasized [hat the omniradiate and pseudo-

omniradiate desmids are excluded from this kind ol asymmetry.
Charaeteristics of semiradial asymmelry:

a) Il occurs as a rule in both semicells but can also be confined to one.

b) It appears in one or a few details ol the external structure, internal
asymmetry is hitherto unknown to the author.

c) It affects one or some details independent of the other.

dj It is mosl prominent in hypertrophy (displacement included) and
atrophy, i.e. enlarging or reduction down to total absence. of the
adii or the emergences or even parts of the latter.

e)] By this il plays a cerlain role as a taxonomic character.

The deviations caused by it indieate a very elaborate connection be-
tween the meristematic organelles within Lhe eyvtoplasm and an attempt
will be made to elucidate the more evident fealures ol this chemical
mechanism.

Waris (1950} and Kallio (1951) have, on Lhe basis of culture investiga-
tions of denucleate cells of Micrasterias, established a theory, that there
exists a frame-work of the eyloplasm, not directly controlled by the
nucleus, The activity of Lhis frame-work is decisive for the construction
of the semicell. The elements of it that direet the growth of the lateral
lobes are lo a certain extenl independent of each other: if the structure
element of the one side is inoperalive, the corresponding lateral lobe
ol the daughler semicell is. as a rule, nol developed.

This theory is erecled on the basis of biradiate desmids. The establish-
ment ol the semiradial structural conditions in pluriradiate desmids
shows that Waris-Kallio’s frame-work must be much more elaborate
than can be discerned in the total absence of the side lobe. It shows
thal there are elements that are acting “crosswise” through the semicell
which presupposes a physiological centre,

During the development of the semicell from the primary globoid
outhulging, the growth is direcled by changes in the activity ol the
merislematic organelles by a coordinaling centre: each processus and
emergence being the result of a loealized growth determined as to the
duration and perhaps also intensity of ils activity.

The semiradial asymmetry fealures are in most cases due o a more
or less lolal reduction. The semiradial asymmetry necessitates the pre-
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Ifig. 39 Diagram of the internal
connections of semiradial asvm-
metry

supposition that the semicell is divided inlo sections delimiled by the
radial and inlerradial planes (lig. nostr. 39) and also lhat the two
halves of one radius are independent ol each other but coordinated
with the corresponding halves ol the other radii. Thus, the seclions are
combined in two separate systems, the members of which are alter-
nately situated. In the normal semicell, ie. grown out under the in-
fluence of entire collaboration of the two systems. the radii will be
symmetrical. but when this collaboration fails semiradial asymmelry
will appear.

In fig. 39 the physiological connection belween the corresponding
halves of the radii are, for praclical reasons. drawn as ares, Because
of the constanl appearance ol the deviations, even of quite isolated
details. il seems probable thal the co-ordinating influence emanales
from the nucleus. The detailed variation presupposes that each detail
is caused by ils own genelic cenlre.

Taxonomical results

Micrasterias. The delailed comparison of the taxa assigned to the
mahabuleshwarensis and radiosa sections show. thal the polar lobe is
more uniform than the different structure and the absence ol apical
ecmergences have made probable. The trend to partial reduclion or
lotal omission of the primitive four apical emergences gives rise 1o a
near connection between these sections and the oscifans section. The
broad polar lobe of the latter. destitute of apical emergences and often
lacking the median incision indicates relationship. on the one hand to
similar species of the radiosa section. on the other hand lo species of
the mahabuleslivarensis section. in both eategories concerning the
lateral as well as the polar lobe.
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A comparison of the singular Mierasterias Nordstedtiona and muri-
cata reveals that they are nearly allied and belong to an isolated
branch of evolution. possibly ending in Micr. arcuate.

Sphaerozosma. The genus Ongchonema is 1o be rejected. The mor
phological comparison reveals thal since the apical emergences of this
genus and of Sphaerozosma are identical in their position and variation
according lo lhe semiradial asymmelry, the only generic difference
involves the dimensions. The apical granules of Sphaerozesma must
be regarded as reduced processes homologous to those of Ongchonema.
In spite ol the fact thal Onychonema from a morphogenetical poinl ol
view probably represents the primitive genus. the name Sphaerozosma
possesses the priority.

Xanthidium. — When the much needed revision of this genus will be
undertaken, at least of the jumble of the antilopaeum section. con-
sideration must be given to the asvmmetry. depending on a! the semi-
radial asymmetry, and displacement. b) irregular absence ot emergences
and ¢} substitution of tubercles for spines.

On the basis ol the discussions of asymmelry some species have been
revised.

I owe my sincerest thanks to several friends. who have with the utmost Kindness
kindly supported my efforts. Hannah Croasdale has corrected the English of most
of this paper and has with skillful hand drawn the pictures, except some of the bad
ones for which the author is responsible. Besides his generous contributions of
original pictures. Mr A. M. Scoft has carefully scrulinized the manuseript and
enriched it with valuable hints and discussions. Dr. R, Gronblad. Dr. J. Ruzicka
and Dr. A Brook have senl me valuable drawings
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Bidrag till Skdanes Flora
51. Fanerogamfloran i Vedby socken med speciell hdnsyn till myrarna

Av GERTRUD och INGEMAR NORDBORG

iMeddelanden fran Lunds Bolaniska Museum, Nr 115)

Vedby socken dir beliigen i Norra Asbo hiirad och ingar sedan inkorpo-
reringen 1952 jimle Gramanstorps och Vistra Sonnarslovs socknar i
Klippans storkommun. Ylan upptar 67.3 km?2 varav 66.7 land. sa {6r-
delat:

U O G s e T 328 Y WO ETHATIE g 1 fare Ttk 00 o e 46,7 o
AU T e e dinlior o o Basmidigrin e L 4, SR dvrig mark och impediment .. 185 "

Savitt vi kunnal finna, har Vedby aldrig i botaniskl himseende niimnls
i litteraturen. Varken Linnés Skanska Resa eller Areschougs botaniska
undersikningar pa 1870-falet har berort detta omrade.

I Botaniska institutionens register éver fvndorter for vixter i Skane
foreligger nagra uppgilter fran Vedby socken. Sammanlagt 45 arter ar
upptagna. Av dessa har vi ej aterfunnil

Calystegia sepinm (Forsméllan vid Réonnea. Hard av Segerstad 1927)

Viola mirabilis X riviniana (Forsmdallan. Sylvén)

Lotus uliginosus (utmed Ronnea vid Forsmollan, Lilja)

Potamogeton alpinus (Ronnea, dammen vid Forsmollan. 1. Johans-
son 1913).

Pa sistniimnda lokal viixer emellertid Potamogeton gramineus rikligl.

Om P. alpinus détl ul eller om arten, som diir ar ganska svartill-
ganglig, har iakttagils pa avstand och mojligen forvixlals med P, gra-
mineus ma vara osagl.

Inventeringen har utforts somrarna 1954 och 1955 med en kort for-
handsorienlering och indelning i seklioner 1953.

Vegetationsperioden borjade 1954 omkring den 15 april. Sommaren
var oerhort regnig. Aar och bickar svimmade 6ver, och myrmarkerna,
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som vi specielll &mnade undersika. stod mestadels under vatten och
gick ej att betrada. Som konlrast hiirtill f6ljde del torra 1955, Viren
var sen och kall. Sista snon foll dver Vedby den 23 april. Livsprick-
ningen dgde rum férst i mitten pa maj. Da vi om pingsl, 30 maj,
gjorde den forsta langexkursionen [6r sisongen hade vitsipporna slagit
ut och Carex verna lysle megd sina gula slandarknappar. I évrigt var
det dnnu ditt pa viixtfronten. Sommaren blev den varmaste och lor-
-aste pa ett 30-tal ar. Viarmerckord pa 297 uppmiilles i skuggan. Endasl
en ghng tidigare fir denna temperatur noterad fran trakten. sedan tem-
peraturkartor borjat ritas, Nederbérd (611 endasl tre ganger fran 1 juni
till 1 sept. och da bara nagra fa mm i form av dskregn. Bickar, dam-
mar och delvis igenvixta sjoar torkade ut, och annars olillgingliga
myrmarker gick att betrida. Vixlperioden blev kortvarig. I mitten pa
juli var redan forsommarviixterna nervissnade och hdogsommarfloran
pa retur, Iostvixlerna kom tidigare fin vanligt trots den sena varen.

Topogratfi

Socknen ér beliigen inom etl omrade, som i riktningen NV—O utgor en
fortsiattning av Hallandsasen, Marken sluttar mot SV och V. De ligsta
punkterna finner vi vid Ronnei, knappt 30 m déver havet. Hojdforhal-
landena varierar i 6vrigt mellan 40- -50 m i sdder och 80 90 m i norr
med enstaka hojder dver 100 m. Ilogsta punkien 1 socknen iir Ishults-
hall 1 km NV Ishull pa 139 m (lig. 1).

Storre delen bildar en rikt kuperad mark., Ett undantag utgér den
sidra delen med utlopare av den jamforelsevis plana sandslillen norr
om Soderisen.

Lindast 0.9 % av socknens areal upptas av valten, och en pagiende
torv- och gyttjebildning bidrager till att siinka siffran ytterligare. Skiir-
sjon, den enda kvarvarande sjon i socknen, ér elt exempel hilrpa. Tva
aar rinner genom Vedby, niimligen Ronnea och dess tillflode Biilljanea.
Namnel Biljanea har uppstatt genom en [Grvringning av del gamla
Bilingea. Pa ildre kartor kallas den ibland ocksa Vedbyan.

I den kuperade lerringen férekommer en del kiillor, de flesla dock
obetydliga. Ett ganska rikt flode har en kiillla norr om Vedby kyrka.
Ett par andra, biada med jarnhalligt vatten och ockraavsiitining, pa-
Iriffas norr om Lycke respektive viister om Norrtofta.

Berggrund

Den fasta berggrunden, som huvudsakligen ulgores av rod gnejs, triidder
i dagen endast pid nagra av de hogst beligna gruskullarna saml pa
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Fig. 1. Topografisk karta éver Vedby. Marken sluttar kontinuerligl fran nigot dver
100 m i N och NO ner till Rinneddalen knappt 30 m dver havel i SV, 66-meters:
ariinsen delar socknen diagonall i tva delar. Den nordostra representerar de allra
artfattignste delarna och sammanfaller i stort med mossarnas omrade. Den svd-
viistra ar mer omviixlande frin myr. och hedskogsmark narmast grinsen 11l relativl

bordig akerbruksbygd och ingsskogsvegelation lingst i soder.
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nagra fa stillen, dir de 16sa avlagringarna blivit bortférda. Magnetil
ar konstant inblandad i den roda gnejsen, som dirfor kallas jirngnejs.
Ibland ingar i denna lager av hornbliindegnejs och dioritskiffer. Dioril
har slorre motstandskraft dn gnejs och gar ganska ofta i dagen. Pa
enstaka slilllen forekommer diabas. ocksa kallad trapp eller grénsten.

Dessa gronstensforekomster ligger utanfor det stora gronstensstraket
fran nordostra Skane till Jonkdpingstraklen och tycks ej ha deltas
gynnsamma inverkan pa vixtligheten. Det Lillhér formodligen en mera
svarvittrad typ. Inga speciella arler dr bundna hit,

Av de ldsa avlagringarna dominerar morinen utom i sidra delen,
dir mosanden har stérst ulbredning. Moriinernas riklning visar. att
inkindsisen, som under istiden lickte Vedby socken. rorde sig i nord-
osllig svdviistlig rikining. Moriin forekommer ocksa i allméinhet un-
der de Ovriga losa avlagringarna. Inom moriinens ulbredningsomrade
ar stenar och block talrika, ibland av belydande storlek. sa tex. NV om
Hjulhultet.

Rullstensgrus utbreder sig dels som typiska asar. dels som strodda
kullar. Asarna fir vackrast utbildade pa 6mse sidor om Skiirsjon. T 6vrigl
inkliages rullstensgrus utmed Biljanea. inom  Linneréd—Tolerod—
Slimmingeomradet samt i Iraklen av Ishull och Spelebyggel.

Glaciallera har ringa [6rekomst. endast nagol inom Ronneas dalgang.

Inom de partier. som ligger lagt over havel, nimligen, som tidigare
niimnts, darnas dalgangar liksom [orsta sektionen Overhuvudlagel,
dominerar mosanden. Viister om Ankarlév saml inom Linnerod—Slim-
mingeomradel [Grekommer den ocksa pa storre hojder, dir tillsamman
med rullstensgrus. Kalk saknas helt i mosanden.

En stor del av de liosa jordlagren bestiar av mosstorv. Dessa torvjordar.
eller organogena jordar. som ulgir postglaciala bildningar, upptar c:a
18 %o av socknens yla. De ir utbildade som myrmark, varfér kartan
over organogena jordar visar myrarnas fordelning inom Vedby (fig. 2).

Flora och vegetation

For att underliitta invenleringen har socknen indelals i alla sektioner
(fig. 3). Viigar, jirnviigar och i etl par fall biickar bildar grinser. Forsta
sektionen utgores av den mellan V. Sonnarslov och Riseberga ner-
skjutande delen av Vedby. Den sammanhinger med den dvriga sock-
nen endast pa 600 m. Detta ir den birdigasle delen, den egentliga aker-
bruksbygden. Myrmark saknas nistan helt. Ronneas dalgang bildar
griins i sydviisl. Artantalet dr storre dn i de Ovriga sektionerna och
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Vedby socker

Fig. 2 Rartan visar fordelningen av organogena och minerogena jordar. De strec
kade parbierna ulgor organogena jordar |[moss- och dylory . uthildade som myr
mark. De upptar omkring 18 "o av socknens areal. De icke streckade partierna om-
fattar mincrogena jordar cller mineraljordar. Hit hor bla. svam- och mosand samt
glaciala bildningar. — Ur del geologiska kartbladet »Herrevadsklosters.
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skiljer sig ocksa delvis i sin sammansiillning. Andra och tredje sek-
tonerna ulgor ett dvergangsomrade, De paminner i vissa delar om den
forsta, med uppodlad mark och relativl Lil bebvggelse. Bill janea sitter
sin priigel pa tredje sektionen. som dirigenom anknyter till Ronnea-
omridet i firsta. Skogs- och myrmark borjar emellertid gora sig mera
gillande. Detta forenar dem med [jirde—attonde seklionerna. som
bildar etl enhetligt fatligomrade med homogen arlsammansitining.
Sammanlagt har vi antecknat 529 arter. Héri éir ¢ inriiknade Rubus-
jundantag R. chamaemorus), Tararacum- och Hieracium-arter (undan-
lag H. pilosella, H. auricula, H. umbellatum och H. murorum).
IFordelning av arterna:

I samtliga 8 seklioner ........ 181 arter, dvs 34 %0 av totalanlalet
1S s b S VI NN S SR el 1 7 PR ) "
B3 L el 8 () Wl P e S i st 243 » 46 » »
Endast rsektiom I .. o iirnns e A » O % »
Fsamitlog mtom ¥l Gimemnn s I8 » » 8 5 B

Tabellen visar. all nira hilften av totalantalel arter forekommer i
sex eller fler sektioner, dvs. i mer én 75 "o. Delta antvder, att floran
har en enhetlig karaktir. Dock utskiljes scktion 1 ritt tydligt fran de
dvriga. Inte mindre dn 9 % av arterna har dir sin enda forckomst i
socknen. Dessa arter kan i stort indelas i tre grupper:

[. Arler. som forekommer i och vid Rénnea.
1. Angsskogsviixter fran del intill an liggande omradet.
I1. Representanter for torr dngsmark. akrar och viigkanter.

Grupp I och I behandlas nedan i samband med aarnas vegelation
resp. under fingsskogar. Inom grupp Il patriiffas nagra arter. som
genom kullurpaverkan berikal floran, nimligen Bellis perennis, Cheli-
donitvm majus, Hesperis matronalis, Lolium multiflorum, Leonurus
cardiaca och Setaria viridis. Ovriga arter inom grupp I11: Aira caryo-
phyllea, A. praecox, Arabis hirsuta, Inula salicina, Arctinm tomentosuimn
och Serralula tinctoria.

Yiterligare etl beligg for fOrsta sektionens sirstillning ulgor en del
arter, som forekommer i samtliga sektioner utom denna. Dessa dr i
allmiéinhet bundna till myr- och skogsmark. Exempel: .Agrostis canina,
Andromeda polifolia, Carex limosa, C. oederi, C. pulicaris, Drosera in-
termedia, D, rotundifolia, Empetrum nigrum, Hydrocotyle vulgaris,
Juncus squarrosus, J. supinus, Molinia caerulea, Pyrola minor, Rhyn-
chospora alba och Vaccinium uliginosum,
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Pig. 3. Socknen har indelats i atta sektioner, av praklisha skal i allmanhet med
viigar som griinser, L seklionen med Ronnedomradet ar den rikaste och skiljer
sig till karakbtir och artsammansatining vasentligt frin de ovriga 2:a och 3:e ulgor
ett overgngsomride 11l 4—8:¢. som bildar ctt ganska enhethigl skogs  och myr-

marksomrade
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En jamiorelse mellan vegetationen vid Ronne och Baljane aar. — Som
bakgrund till en jimforelse av vegetationen vid aarna studerar vi dem
i deras lopp. Ronnea flvler fran Ringsjon forbi Klippan. dar den bildar
sina kraftigaste fall. och utmynnar 1 Skalderviken. Vid Forsmollan ar
fallhojden normalt 5.5 m. An rinner genom mellersta Skanes eutrofa
omraden. Under sin vag fororenas den kralligt.

Baljanea kommer fran Balingesjon och rinner genom norra Skanes
oligotrofomraden for att strax vaster om Klippan inmynna 1 Ronnea.
Den ar endast 2.5 mil lang och har ett ganska stritt lopp. Sina tillfloden
far den frian etl nat av sma backar. som avvattnar myromradena 1 norr.
Vattnet blir darfor brunt och humusrikt.

Betrallande berggrunden kan namnas, att forulom jarngnejs upp-
trider inom Ronneaomradel kalkslen. margelskiffer och diabas och ay
de losa avlagringarna enstaka kalkrika moranleror. Genom borrningar
pa storre djup har kaolinforekomster konstalerals. Baljanea saknar
daremol alla naringsrika inslag 1 berggrunden.

Storre delen av Ronnefdalen dr uppodlad. Aker- och angsmark nar
ibland anda ner till vatinet. men vanligen ulbreder sig intill an trad-
och buskvegetation. stundom utbildad som angsskog med Irodig orl-
flora. Utlopare fran Oderljungaasen omger Baljanea pa dess vig genom
Vedby. Vidare utbreder sig langs denna stora fuktomraden av angs-
och karrtyp (fig. 4).

Bada aarna [ororenas kraltigt genom utslapp av avloppsvatten saval
fran hushall som fran induslrianlaggningar.

Analyser av vattnet ger delvis en bekraftelse pa ovanstaende olikheter.
och de visar lydligt forutsatiningarna for skillnader 1 florans utform-
ning. Redan genom att betrakta vattenfargen finner man en olikhet. |
Ronnea ar den gulbrun. medan den i Baljanea ar brun med en krallig
dragning at rod. detta beroende pa den hoga jarnforekomsten. Jirn kan
ofta iakttagas utfallt pa stenar i1 an. Malningar av jarnhalten ger ett
virde. som ligger over de flesta oligotrofa vattens. Aven Ronnea visar
emellertid spar av jarn. Troligen har Ljunbyhedstraktens och Klova-
bhiackens (vid Kklova Hallar. V. Sonnarslovs sn] jarnhalliga vatten bi-
dragit hartill.

Da vattenfargen bestammes kolorimetriskt fas vardena 100 for Bal-
janea och 40 for Ronnea (angivna 1 melylorangestandard). Dessa har
jamforls med diagram 1 Thunmark: -Zur Soziologie des Stisswasser-
planktons». De visar. att Baljanea har synnerligen humusrikt vatten.
Endast fyra sjoar inom det av honom undersokta starkt humdosa Len-
hovdaomradet har lika hoga varden.
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IMig. 1. Fuktingsparti intill Biljanea. I forgrunden bla. Lythrum salicaria, Scirpus

lacustris, Lysimachia vulgaris och Filipendula nlinaria, Foto forf.

Vidare inverkar hardhelsgraden, som sammanhiinger med fore-
komsten av kalcium- och magnesiumsalter. i hog grad pa viixtlivel,
Biiljanea uppvisar ett viirde pa 1,28 dI1” (tyska hardhetsgrader). medan
motsvarande for Ronnea ir 3,33, Skillnaden miirks tydligl, ehuru redan
1.28 dir elt anmiirkningsviirt hogl viirde for Biil janea.

Salhalten iir direkl proportionell mot den elektrolytiska ledningsfor-
magan. som anges for 18 (. Klorider. karbonal och sulfat inverkar,
varav forstas. att savil naturliga faktorer som auxolrofiering genom
tillskott av avloppsvatten bestimmer virdena: Billjanea omkr. 115,
Ronnea omkr. 205.

Slutligen en uppgift om pH-viirdet: Biljanea 7.2; Ronnea 7.4, pH-vir-
del i Biljanea ar ovintal hogl med tanke pa den hoga jiirnhalten, spec,
som ocksa syretillforseln dr riklig. Forklaringen [ar anses ligga déri.
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att organisk subslans stadd i upplosning verkar som ett reduktions-
medel. varfor jirnel kan forekomma l6st upp Lill detta pH-virde. Viir-
den for oligotrola omraden brukar ligga omkring eller under neutral-
punkten. Renl eulrofa vatten ligger omkring pH 8.4,

Ovan niamnda faktorer samverkar till utformningen av vatlenvegeta-
tionen. En del niringskrivande arler existerar endast i Rénnea, och av
gemensamma ir Ronneas markant krafligare och talrikare. T de frodiga
vassarna vid Forsmollan upptrider jitteexemplar av Glyceria mexime,
Fanunculus lingua och Typha lalifolia samt Sagittaria sagittifolic och
Acorus calamus (fig. 5). Nedanfor utloppsstillena vid Biljanea kan
dven enstaka niringskravande arter upptriida.

Niringskravande arter med enda férekomst i och vid Rénnea: Pole-
mogeton perfoliatus, P. praelongus, Glycerie marima, Butomus um-
bellatus, Hydrocharis morsus ranae, Spirodela polyrrhize. Rumex
hydrolapathum, Ranunculus lingua, Sinm latifolium, S. erectum, Se-
linum carvifolia, Symphytum officinale.

Mera niiringskriivande arter med enstaka forekomst ocksa vid Bal-
janea: Iris pseudacorus, Thaliclrum [lavum, Hottonia palustris, Vale-
riana officinalis, Carex vesicaria.

Vid Biljanea forekommer f6ljande arter. som saknas i Ronnea:
Isoétes lacustris, Hydrocotyle vulgaris, Helosciadinm inundatum.

Ovriga arter med [orekomst i och vid bada aarna: Acorus calamus,
Alisma plantago-aquatica, Cardamine amara, Myriophglium spicatum,
Nuphar luteum, Nymphaea alba, Osmunda regalis. Scirpus silvaticus,
Typha latifolia,

Fig. 6 7 visar utbredningen av nagra av de ovan namnda viix-
terna. Osmunda regalis (fig. 6). bunden till rinnande forsrikl vatlen. ar
koncentrerad till Ronnea och de vistra delarna av Biljanea. Den dr
nagot mera niringskrivande an Potamogeton polygonifolius, inritad pa
samma karta, vars utbredning hiinfor sig till lugnt flytande backar och
torvgravar inom de oligolrofa delarna av socknen. Scirpus siloaticus
(fig. 7) foljer huvudsakligen aarna. De enstaka Ovriga lokalerna viltnar
formodligen om all dir ar nagot naringsrikl inslag i morinen. Even-
tuellt kan lutningsforhallanden eller syrgashalt ulgora en gynnsam
faktor for dess existens.

Skogarna. —— Forsta ledel i ~Vedby: kommer av del fornnordiska
widh. som belvder skog. och fore 1720 skrevs namnet ocksa 1 stillet
Widby. IFast skogens areal minskat. upptar den dinnu ungefir hilfien
av socknens via,
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Fig. 5. Ronned, vid Forsmollan., Hiar patriffas den ymnigaste vegelationen i sock-

nen, 258 m higa Glyeeria marima hijer sig dver tita vassar av Typha latifolia
och Acorus ealamus, Insprangda hiri skyvmtar Renunculus lingua, Sium latifolium,

Butomus umbellntus och Sagittaria sagittifolia. — Foto fort,

Vedby faller inom den sédra lovskogsregionen, De barrskogar. som
forekommer, ér saledes planterade. Undervegelation saknas praktiskt
taget helt. och triden star titt och blir ofta risiga.

Hedlovskog, som iir den vanliga skogstypen pa fattig urbergsmoriin,
dominerar. Markskiktet karakteriseras av Deschampsia flexuosa, Eup-
teris aquilina, Anemone nemorosa och stundom A. hepatica, Majanthe-
mum bifolium, Melampyrum pratense saml i de flesta fall Vaeeinium
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Fig. 6. Osmunda regalis (Oppen ring| ar beroende av rmnande. forsrikt vatten och
forckommer vid Ronned samt de vastra delarna av Baljaned. som har ett nagol
mera stritt lopp an de ostra. Potamoegeton polygonifolius (fylld ringl utvisar 1
stallet. var vi har stillastdende vatten — diken och torvgravar — eller sakta flytande

biackar. Den hanfor sig till myromradena i socknen
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Fig. 7. Seirpus silvaticus har en ganska riklig utbredning lings de bada adarna
llgendomligt dr, atl den upptrider pa ett par andra lokaler i socknen. ¢j belagna
vid valten. Eventuellt kan lutningsforhdllanden. syrgasmiéngd eller niagot niirings-

rikt inslag 1 morinen ulgora en gynnsam faktor fir dess existens
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myrtillus och ofta Vaccinivm vitis-idaea. De nu nimnda arlerna finns
i de s.k. blandskogarna. som bestar av bok. ¢k och bjork nagon av
dessa dominerar i allminhet — med inslag av asp, hassel eller ronn
saml inplanterad gran eller 1all.

Rena hedbokskogar linner vi vackert utbildade bla. N och NO Hylls-
lofla skola. 1 km SV Falholma. c:a 700 m N Ankarlov. S8V Tolerod och
vid Jonstorp. pa sistniimnda lokal med inslag av avenbok. Det tita loy-
verket utestiinger ljus, varfor markfloran dr ytterst torflig. Hiirtill
bidrager ocksa ett mikligt fornalager. Deschampsia fleruosa, Oxalis
acetosella och Carex pilulifera forekommer i allménhel. Pa nagra stil-
len har vi i bokskog funnit Moenotropa hypopitys och Pyrola-arter.
som ju inom barrskogens naturliga ulbredningsomrade tillhér denna.

Skogsomradet sydviisl om Galtamossen ulgores nirmast mossen av
ckblandskog men dvergar al sbder och sydviist i ren ekskog. Den ér
enligt markéigaren sjilvsadd men gallrad och c:a 30 ar gnmmal. Stora
ekar hoggs ner pa 1920-lalet, och ny skog borjade viixa upp. Della
lilla omrade av Vedby sn pa gransen mol Riseberga kallades [Orr Ekes-
kroken efter den ekskog. som ulbrell sig hiir i gamla tider. Under-
vegelalionen Overensstiimmer med den {or blandskogen angivna.

Aven kring Lycke forekommer mindre omraden med sjilvsadda ek-
skogar. Ortsbefolkningen beriittade, atl {o6r ett 30-tal ar sedan hade
SV om Lycke etl omriade med bjirkskog nedhuggits och i stillet ekskog
ditplanterats av skogsskatan. dvs. notskrikan. Urialdriga ekskogar N och
NV Lycke nedhoggs samlidigt. och endast enslaka exemplar star kvar
bland den nyuppvuxna skogen och vittnar om den gamla ekskogens
existens.

Pa fuktig mark upptrider den typ av hedskog. som fall benim-
ningen sumphedskog. Fuktighetsiilskande arter som Equisetum  sil-
paticum, Carer canescens, Comarum palustre och Galiuimn palusire intar
en ledande stillning i faltskiktet. Delar av Kungsbokskogen oOster om
Bjirrdd tillhor denna typ med stora maltor av Equisetum silvaticum
som grona oaser i den [or évrigt artfaltiga undervegetationen (fig. 8).

En speciell typ av skogar utgor de s.k. sumpskogarna. inom Vedby
utbildade som alkiirr. Elt sadant utbreder sig i sektion 1 c¢:a 400 m
soder om Stora Bjorket. I‘érulom al miirks inslag av bok och ek. Mar-
ken ér mycekel slenig med stora block dvervuxna av mossor och frodiga
orler. Vegetationen visar. all det ursprungliga kirret varit lutande och
legat i en siinka. 8 analysrutor pa 1 m? vardera ir utlagda inom om-
radet (se tab. sid. 98).

En del for alkiirr karakteristiska arter forekommer: Cardamine
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Fig. 8. Kungsbokskogen dster om Bjarrod. Bokskogarna Lllhor alla hedskogstypen

Delar av Kungsbokskogen ar sk sumphedskog med fuktilskande arter 1 falt-

skiktet. En av de dominerande iir Fguisetum siloaticum, som syns lill vanster pi
hilden., — Foto forf.

amara, Chrysosplenium alternifolium, Geranium robertianum, Raniin-
culus repens, Solanum  dulcamara, Urtica dioica, Carex elongata,
(.. remota.

Rikkirr- och dngsarter: Cardamine pratensis, Geum rivale, Lycopus
curopaeus, Mentha aquatica > arvensis, Myosotis palusiris, Filipendula
ulmaria, Agrostis stolonifera, Ranunculus repens, Rumer acetosa

Manga av arlerna villnar om rinnande, syreriki vatten: Calla palusi-
ris, Caltha palustris, Cardamine amara, Chrysosplenium alternifolinum,
Circaea alpina, Mentha aquatica <arvensis, Myosotis palusitris, Filipen-
dula ulmaria, Glyceria fluitans.

Rubus idaeus, Urlica dioica och Poa trivialis kan majligen definieras
som kvivebundna. ehuru olika meningar rader om kviivelaktorns roll i
sammanhanget.

En liknande sumpskog men med nagot olika artsammansattning har
vi i sektion 4, 1.7 km VSV Linnerdd. En béck rinner i en sanka mellan
tva kraftiga hojdstrickningar. den ena beklidd med lovskog, mest

T Noloniska Notiser 1957,
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Tab. 1. Alkdrr 400 m S. Stora Bjorket, sektion 1 (néra

sockengrinsen).
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bjork. den andra med planterad granskog. Mosstacket nere 1 sankan
ar kraltigt och ortvegelalionen ymnig. 67 karlvaxter anlecknades. Fali-
skiktel bestar har liksom i foregaende alsumpskog av komponenter
fran kirr. ang och skog.

RikKkarrarter: Agrostis stolonifera, Lycopus europaecus, [riglochin
prdustre, Pinguicula vulgaris. Den sistnamnda ar sallsynt 1 socknen och
forutom har endast antecknad fran nagon lokal 1 Penarp. sektion 7.

Angsarter: Achillea ptarmica, Prunella vulgaris.

Skogs- och hedarter: Galium saxatile. Oxalis acetosella, Trientalis
europaeda, Dryopteris phegopterts, Lycopodinm annotinum.

Angsskogar. som lordrar naringsrika moriner for sin uthredning,
forekommer inom Vedby endasl 1 forsia sektionen utmed Ronnea samt
som en enstaka hassel-bjorkdunge 1 tredje utied Baljanea nara vastra
sockengransen. Under moranen patraffas vid Ronnea. som framgalt ay
foregaende. leror. oversl kalktattiga. skiktade. darunder kalkrika. homo-
gena. Tack vare leran kan marken behalla Tuktighet lange. Hedskogar-
nas ris ersatles av safliga orter. Vid Forsmollan upptar angsskogen ett
small parti mmtill an. Tradskiktet bestar av ask. hassel. avenbok och
bjork. I buskskiktet laigger man marke till Rhamnus frangila, Cratae-
gus oryacantha och Lonicern rylosteum och bland orterna en rad
tvpiska angsskogsarter: Anemone ronunculoides, Campanula (rache-
Hum, Cirsiem oleraceum, Epilobium hirsutum, Impatiens noli tangere,
Lamium galeobdolon, Mercurialis perennis, Paris quadrifolia. Polygo-
natum verticillatum, Stachys stlvatica. Stellaria Holostea och Triticum
caninum, Nagra av dessa finns insatta pia utbredningskarta ifig. 9 0. 12).
Fran det lilla rikomradet vid Baljanea kan namnas Lalhraea squamaria
och Pulmonaria of ficinalis.

Hedar och dngar. Tvpiska ljunghedar med forutom Calluna de for
dem Karakteristiska Genista-arterna saknas 1 Vedby. Pa lorra. sandiga
lokaler. grusbackar och svdslultningar intill vagar vaxer stundom mat-
tor av ljung. pa ett par lokaler tillsamman med Genista pilosa. Si
exempelvis V. Rallemollan. 1 Ankarlov och Linnerod. Omradena intar
dock aldrig nagon storre areal.

Torrangar ar representerade i alla sektioner. Man finner dem pa de
flesta svdsluiiningar av asar och kullar. ravinsidor och backar. For-
utom de allra vanligaste torrangsarterna kan namnas Gergnium son-
guineum, som ingar som ett Ivsande element pa tlera stallen. samt Vicia
cassubica, som bla. upptrader 1 stor mangd i1 en angsbacke vid Bjarhus
och pa den sodra rullstensasen vid Skarsjon.
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Fig. 0. Oppen ring: Mercurialis perennis och Paris quadrifolic. Oppen ring med
kryvss: Ancmone ranonculoides. Fylld ring: Carex magellanica. Arvterna vid Ronnea
ar starkt naringskravande och uigor komponenter 1 angsskogens faltskikt. Som
kontrast hiartill har inprickats Carer magellantca med forehomst 1 de allra extre-

maste fattigkarren.
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Fuktingar brukar indelas i hogortingar och slarringar. Vanligast
inom socknen ir hogortingar av Filipendula ulmaria - typ. Dessa visar
relativl slor artrikedom. I medeltal 80 fanerogamer har nolerats, trols
att kalk saknas. De vanligaste arlerna: .Angelica silvestris, Caltha pa-
lustris, Filipendula ulmaria, Lythrum salicaria, Potentilla erecta, Carex
panicea och Juneus conglomeratus. Spridd foreckomst har Cirsinm hele-
rophyllum och €. patustre samt Crepis paludosa, | sektion 1 tillkommer
bl.a. Trollius europreus och Cirsium oleraceum, den senare kalkbunden.

Myrarna och deras utbredning inom Vedby. - Myrarna indelas som be-
kant i mossar och kirr. Skillnaderna dem emellan beror Lill stdrsta
delen pa olikheler i vattenlorsorjningen. Mossarna fr uleslutande hin-
visade till det vatten, som Lillfores genom nederborden. medan Kirren
dessutom far tillskoll av fastmarksvaltten.

Hir foljer nu. innan vi overgar lill beskrivningen av de bada typer-
nas utbildning. en korl redogdorelse for undersikningsmetodiken, Mos-
sarna har en ganska enhetlig artsammansiittning. medan kiirren varierar
hogst betvdligl, varfor tyngdpunkien av undersokningen ér forskjulen
till forman for de senare.

Vid utforandet av analyserna har vi utlaglt rutor av tva storlekar,
sstorrntors pa 10 < 10 m och inom dessa godiyckligt placerade smarutor
pa 11 m. Tickningsgraden ér i storrutorna bestiimd enligt en 3-gradig
skala och i sméarutorna enligt den 5-gradiga Hult-Sernanderska skalan.
Storrutorna har anviints for bestandens avgrinsning. 3 eller 2
visar, all arten ir samhillsbildande. och 1. all den ar mera sparsaml
forekommande inom bestandel. Dessa siffror pa dominerande arter
inom bestanden dir medlagna efter labellerna,

Tiackningsgraden i storrutorna enl. 3-gradig skala:

3 arten tiicker minst halva markyian

2 x . Ve—1/s av 5
1

=i » a—1/g » »
Tickningsgraden i smarutorna enligt Hult-Sernanderska skalan:

5 arten ticker minst halva markytan

4 Va—2 av
i Ve » »
2. - ¥ Yig—1g »
N » mindre dn /s av markylan
Mossarna. Mossarna ir koncenlrerade till socknens norra och oOstra

delar. Deras utbredning representeras pa fig. 10 av Ruobus chamae-
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Fig. 10. Rubus chamaemorus ger en uppfatlning om mossarnas utbredning. Som
synes dir de koneentrerade till de norra och éstra delarna, Liknande uthredning
har Erica tetraliv, ehuru denna ej dr si extrem! bunden endast HIT mossar. Den

Liljer mer de organogena jordarna dverhuvud,
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morus. Liknande forekomsl har diven Erica tetralic, ehurn denna ej ér
sa extremt bunden endast till mossar,

Findast ett falal mossar ar helt ordrda. Torvtiklt och utdikningar
har mer eller mindre forindrat de flesta. I en del fall, da mindre torv-
gravar grivls pa en stor mosseyta, har inverkningarna emellertid varil
av sadant slag, alt de knappasl eller ej alls kunnat (6rmirkas. Sa dr
exempelvis fallet med mossen SO Hillarp i sektion 8. Ett torvdike for-
loper hiir 1 nordyistra delen. Del har visserligen. som oftast ir fallet,
snabbl koloniserals av bla. Typha latifolia, Calle palustris, Lemnea
minor, Potamogeton nalans, Scirpus palustris och S, mamillitus, men
mossen dir i ovrigl opaverkad. Prakliskt taget ordrda forefaller vidare
Linnerods mosse, som ér ett av de storsta sammanhiingande komplexen
i Vedby. saml mossarna 500 m S Hyllstofta och V Falkabvgget. Till
denna grupp kan nog dven mossen S Skiirsjon ritknas.

Betriffande utbildningen av mossarna giller, att de flesta utgores av
kalmossetyp. och i de ylterst fa fall, dir tallmossen féreckommer, upp-
triider den som kantskog kring kalmossen, t.ex, SO Hillarp. IFér ovrigl
vandrar tallen pa sina stillen i enstaka exemplar ul pa mosseplanet.
Andra komponenter i kantskogen ir bjiork och klibbal (Hyllstoftamos-
sarna). 1 filtskiktet ingar oftast Rubus ehamaemorus, som vidare gar
en bit ut pa planet. Dar Rubus upphor, vidtar vanligen Erica telralix,
som sedan blir mer dominerande lingre ut pa planet. Denna zonering
av Erica och Rubus idr genomgaende for flertalet Vedbymossar. Tyd-
ligast framlrider den SO Hillarp. pa Hyllstoftamossen och Linnerids-
mossen. Calluna-samhillet ir del, som dverviger pa samtliga mossar. Dir
nivaskillnaden mellan tuva och hilja ér stor, formodligen uppkommen
genom erosion pa et svagl sluttande mosseplan, ersiittes Calluna ibland
pa de higsta tuvorna av Empefrum nigrum. Detla ér fallet pa Linne-
rods- och Skiirsjomossarna. Vidare [6rekommer Eriophorum vagina-
tum och Erica telralir rikligl pa dessa mossar, Fig. 11 visar en bild
fran planet pa Skiirsjomossen. 1 forgrunden iakltages forutom de ovan-
nimnda arterna Scirpus caespitosus,

Pa de parlier av mossen e 1 ki NNV Ishull, som dir beligna niir-
mast laggen i NV, gar pa flera stillen bar mark utan bottenskikt i
dagen. Den nakna torven dr éverdragen med tradalger. som skimrar i
violett. Genom soltorkan évergar de till en pergament- eller pappers-
liknande hinna, som liksom lorvytan sa smaningom spricker sinder.
Dessa smossekars eller lasbottensholjor dr hell utan hégre vegetation.
Det enda undantaget utgéres av Drosera intermedia, som bildar en
rodgra matta pa spridda stillen, Inom denna del liksom langre ul pa
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Fig. 11. Skiirsjomossen ir en av de fa hell ordrda mossarna. Den dr av kalmosse-

typ men med enstaka tallar ule pa planel. Tuvorna bekliades med Calluna, FErica,
Empetrum, Rubos chamaemorns, Eriophorum vaginatum och Scirpus caespitosus, -
Foto forf,

planet dominerar Calluna-samhillel. men hiar forekommer ocksa si
starkt inslag av Rhynchospora alba, all denna pa vissa stiillen ir sam-
hallsbildande. Sarskilt patagligt dr vidare, att planet hir ar jamnl utan
uppdelning i tuvor och héljor. Lingre ut pa planel dvergar mossen lill
den vanliga typen med tuvor och hiljor och dir blir ocksa Erica mer
dominerande.

I lnggomradena kring mossarna upptriider pa ett 10-tal stillen Near-
thecium ossifragum (lig. 12).
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Fig. 12 Narthecium ossifragum ifyllda cirklari. som ar en atlantisk art. forekom-
mer liksom Erica och Rubus chamaemorus i de norra och oslra delarna av sock-
nen. Den upptrader | mossarnas laggomraden. Cirsiin oleracenm (Oppna cirklar)
ar en kalkbunden art. glest representerad 1 Vedby med dess urbergsmorian. Kartan

visar nagra lokaler med Kalkrik lera. dir den fdrekommer.
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Fig. 13 Extremfattigkarr soder om Skarsjon, Carex rostrata - och Carer limosa -

sumhallen dominerar. hida tillsamman med Vaceciniwm oxycoccus. De ger ett mycket

enhetligl mtryck med endast fa andra arter 1 faltskikiet. Karret, som har ett svagt
sluttande plan. utgor lagg Gl mossen a hg 11 Fato forf

Kiirren. Fattiekart De flesta karren inom Vedby utgores
av fattigkarr och ar overvagande utbildade som laggar (ill mossarna.
Analysresultaten framgar av nedanstaende och [inns dessutom 1 sam-
manfaliningstabeller 6ver undersokta Kiare. Vardena fran primirtabel-
lerna har bearbelats och sammanstallts. extremfattigkirren tor sig och
overgangslalligkirren for sig. i och for en jamforelse av de bada
tvperna. En anmiarkning angaende dessa sammanstillningstabeller kan
hiir vara pa sin plats. Overgangsfattigkiarret. som dominerar over de
andra forekommande karrtyperna. ar representerat med ungefar dub-
bell sa manga bestand och smarutor som extremfattigkarrel. Delta
moedlor givelvis, att de »fel-. som av slumpen eller andra orsaker kan ha
uppkommil. mera utjamnas inom overgangsfattigkirren. Da emellertid
redan inom extremfattighirren antalet bestand och m#-rutor ar relativl
stort kan nog olikheterna forsummas. Bestandsfrekvensen har angivits
dels 1 %, dels omraknade Lill en 5-gradig skala. dar | molsvarar
020 % 2 21 40 % osv. Angivningssiltel ulgor en motsvarighet till
det tyska Stetigkeit,

Extremlbaltigkarr. Extremfattigkarr forekommer c:a 400 m S
Skarsjon. 1 myrkomplexet N Linnerod. 1 nordligaste delen ayv sektion 7,
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Fig., 14, Carexr lastocarpa - samhillle 1 Gvergangsfattigkiivr, 500 m N Hallabvgget
Detta samhiille visar en beiydligt higre frekvens inom dvergdangstalligkiirren dn
mom extremfatligkirren. — Folo [orf.

V" Falkabygget och SO Viillarebyggel. Det forstnimnda. S Skiirsjon, ér
del mest 1y

vpiska (fig. 13). Det omges pa tre sidor av skog och dvergar
paden fjirde (norra) i mosse, Del dr med andra ord laggomrade till
den tidigare beskrivina mossen. Overgangen ill denna sker kontinuer-
ligt. De viktigaste samhiillena domineras av Carex rostrala - och Carex
limosa - samhillena, bada oftasl med kompanjonskap av Veaceiniam
orycoccus. Carer rostrata idr koncenlrerad 1ill de sydistra delarna,
medan Carex limmosa ir forskjuten at norr och vister. Mosstiicket ér i
norr sirskilt kraftigt och lyser rott av Drosera rotundifolia och Vacci-
ninm oxycoccus. I ovrigl kan nimnas Eriophorum polystachiyum och
Rhynchospora alba, den senare huvudsakligen i ett litet omrade i nord-
osl. Pa blotare stitllen i sidra delen férekommer Menganthes och en-
slaka nitckrosblad.
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Tab. 2. Extremfattigkdrr. Artsammansatiningen inom undersékta bestand.

Totala
KALE BT sveoses L. 1l 111 v v antalet
bestand
Bestdnd nr .... 1-—7 8—90 10—11 12—13 14 14 o

1
2
3
i
]

11

i

v

V.

Antal bestand, 1 vilka arlen forckommer

Alnus glutinosa . ooovvvnn.. 2 ) 14
indromeda polifolia ... ... 6 1 i 8 h7
Betula b o civaieseansaas 3 2 1 1 7 50
Calluna vulgaris .. ........ 1 1 2 2 1 7 a0
Empetrum nigrum . ....... 2 1 2 5 6
BT ARl o diricsavaon 1 2 1 1 1 6 43
Mo gale o ilaisaia 1 - 1 7
Vaccinium oxycocecus ... ... 7 2 2 2 1 14 100
Comarum palustre ........ — 2 1 1 + 29
Drosera intermedia . ...... 1 1 1 - 3 21
— rotundifolia . .......... 7 1 2 2 1 13 a3
Equisetum limosum . ... ... — 1 1 1 - 3 21
Menganthes trifoliaia 1 1 1 2 - 2 36
Narthecium osstfragum . . .. 1 — - 1 2 14
Potentilla erecta o ovvnnn... — = — 1 1 2 11
3. Viola patustris ....caeieinn — 1 — —_— Sl 1 7
Carer CUnesteny ceivevrvess 1 s 1 2 14
e 1 (L1 R R S T — 1 — 1 2 14
—  IQSI0CHIPA Ve s aaronsnana 1 - - 1 2 14
e IO it Rt 6 1 2 — 9 Gl
— magellamica o000 — = 1 1 - 2 14
BN O o iy e s resinn — 2 1 1 7

e ROREION. Sl Soew s ninedant o Y 1 2 - 1 9 64
— stellulalet ooveennnesnnns = — — -— 1 1 7
a Eriophorum  polystachyum G 2 2 1 11 0
pagintdagm . ... ieiean.. 4 4 29
Rhynchospora alba ... ..... 3 — - 1 — 1 29
Seirpus palustris .......... — 1 — —_ — 1 7

400 m S Skiirsjon. sektion 6. Dominerande arter mom hestand 12 Vaccininm oxy-

coccus (20, Drosera rotundifolia (1), Carcx rostrata (31, bestand 20 Carex rostrata
(3), Eriophorum polystachyum 13). bestand 3: Drosera rotundifolia (1), Carex
rostrata 1), Rhynchospora alba (2|, bestind 4: Ertophorum polystachyum 30,
bestand 5 Vacerninm oxgcoccus (20, Drosera rotundifolia (1), Carex lunosa (2,
bestind 6: Carexr himosa (1), Carex rostrata (31, bestand 70 Vaccinium orycoccus
(20, Carex limosa (2.

N Linnerdd, sektion 5 Bestand 8: Carer rostrata (30, bestand 9 Carex lasio-
carp 31

Coa 1 km N Ishull, sektion 7. Bestand 100 Carer timosa (3. hestand 110 Vaeci-
non wageocens (2. Carer rostrata 130,

- S50 Vallarebyggel, sektion 8 Bestand 120 Vaccinium orycocens (200 Carex meagel-

fenica 120 bestand 13: Vacernium oxyeoccus (20, Ertophoram polystachyom (31
V o Falkabygeel sekbion 8 Bestand 11 Carer rostrata (3)
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Tab. 3. Extremfattigkdrr. Arftsammansittningen inom undersdkta 1-m“-rutor.

Totala

11100 o2 ) L EMERER Sy ot [+ i, 111 IV, V.
Sa 1 mirutor ... 3 10 10 10 5

Antal 1 m2-rutor. i vilka arten forekommer 9,

1 Alnus glutinosa . . .....ooo... — 1 e —r = 4 o
2 Andromeda polifolin ........ 13 1 - — 3 17 24 2
S Betila albit' .o oo v vins s s 1) 1 — 3 2 14 20 1
4 Calluna vulgaris o000 1 1 4 p B 11 16 1
O Empetrum nigrum ..o 2 2 2 —_— —_ 6 ) 1
S s B L AR I M 5 2 2 5 15 21 2
1Mt gule: vocw s mim s ai 1 - - — - 1 1 1
8 Vaccinium orycoccus ........ 31 10 10 10 b 69 99 3
& Comarum palustre .......... — 3 1 — 5 9 13 1
10 Drosera intermedia .......... 2 2 — 1 - b 7 1
11 — rotundifolia . ............ 30 2 7 10 £ it 84 i
12 Equisetum limosum . ........ - 4 1 3 8 11 1
13 Menganthes trifoliata .. ... ... ) 3 5 10 - 23 HH 2
14 Narthecium ossifragum ...... — 1 i 3 4 ] 1
15> Potentilla erecta ............ — — 1 3 1 B 1
16 Viola palustris ............. — 1 T e 1 1 1
17 Cdrex canescens .....usveess 1 — 1 — 2 3 1
18 FESCI woiininnsimsiss — 3 — -— 3 4 1
19— IaSEOPEEDE . o vv vsvineg s s — 53 — — 5 7 1
D et PSS by o i R s i 27 1 10 - 38 HES 3
21 — magellanica . ... o000, 1 5] — — — G 9 1
DY s DGO o iy wodsim ot —_ — —- — | 4 {5 1
23 — rostrafar . ....iniainianan 23 51 7 — il 10 o7 3
24 — slellglata .......occviail, — — = — 2 2 3 1
25 Eriophorum polystachyum . .. 24 . 8 10 53 47 67 1
26 — wvaginatum ., ... 10 — — — — 10 14 1
27 Rhynchospora alba .. ... . ... 11 - — 1 — 12 17 1
28 Stirpus pulustris o oove s snns — 1 — - — 1 1 1

Siffrorna inom parentes anger tickningsgrad i resp. rutor enligt Hult-Sernanderska
skalan.

I. Dominerande filtskikisart i ruta 1—10: Carexr rostrata (4 5 5 55 5 4 5 5 5,
11—14: Rhynchospora alba (4 3 5 3), 15: Drosera rotandifolia (2}, 16—20: Erio-
phorum polystachyum (5 4 4 5 5), 21—23: Carex limosa (3 4 5), 24—25: Vaeci-
niwm oxycoccus (5 H), 26: Carex rostrata (5], 27—28: Carex rostrala (3], Carex
limosa (3], 20—30: Carex rostrata (3 41, 31: Carex limosa (1), 32—34: Vaccinium
orycoceus (41 4}, 35 Vaceininm oxyeoceus (3}, Carex limosa (3],

}

IV. Ruta 1—3: Vaccinium oxycoccus (4 5 5). 4: Vaccinium oxycoccus (31, Carex
magellanica 13), 5: Vaccininm oxycoccus (3], Carex magellanica (31, Eriophorum
polystachyum (3}, 6—9: Eriophorum polystachyum (1 4 1 4), 10: Eriophorum
polystachyum (1), Vaceinium oxycocceus (4],

Vo Ruta 1—5: Carex rostrata (5 4 4 5 5).

II. Rula 1—5: Carex rostrata (555 5 11, 6—10: Carex lasiocarpa (35 5 5
HI. Ruta 1 5: Carex limosa (43 5 4 41, 6—10: Carex rostrata {555 5 4

al.
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Carexr rostrata - samhillen med eller ulan Vaccinium orycoccus ir
genomgaende [or alla undersokta extremfalligkiirr utom det SO Vil-
larebygyel. Carex limosa - samhillet ingar i samtliga, och SO Villare-
byggel tillkommer ell Carex magellanica—\Vaceininm oxycocciis - sam-
hitlle. €. magellanica upplrider ofta i samma kirr som C. limosa men
i blotare mera gungflyartade partier iin denna. Den dr bunden till de
allra extremaste oligotroflokalerna i socknen. Fig., 9 visar dess ulbred-
ning. stilld i moltsats till nagra av rikarterna i seklion 1.

Om man jimfor extremfattigkirren med Overgangsfattigkiirren, {in-

ner man, att alla de arter, som [(6rekommer i de [Orra. fiven upplrider
i de senare. IXn hel del visar dock tydliga skillnader i frekvens. Carex
limosa, tex., iir mest regelbundet forelridd i extremfattigkiirren med
en slorrutelrekvens pa 64 % mot 12 % i dvergangsfalligkiirren. Andra
blir vanliga forst i overgangsfalligkiirren och insmyvger sig endast 1
enstaka exemplar i extremfattigkiirren. vanligen utan att sitta fruki.
Sa ér fallet med Carex canescens, Polentilla erecta och Viola palustris.
I 6vrigl hiinvisas till tabellerna. Papekas bor, att de procentuella siff-
rorna for forekomsl inom bestand dr nagol missvisande for Carex
canescens och iiven {or Carex fusea. Dir de {Orekommil inom extrem-
fattigkdrren har det nimligen wvarit yllersl sparsamt. vilket framgar
av primiirmalerialel men ej av de hir medlagna sammanfatinings-
tabellerna,
Overgangsfaltigkidrr. Cuarex rostrata-samhiillet idr liksom
inom extremfattigkiirren starkt framtridande och visar ungefir samma
frekvens. LIl sambhiille som blir allt vanligare ir Carexr lasiocarpa
(fig. 14).

I. 1 km N Ishult, sektion 7. Dominerande arter inom bestand 1: Carex rostrata (3).
bestind 2 och 3: Carex lasiocarpa (3).

I, SO Villarehygget, sektion 8. Bestand 4: Carex limosa (3.

1L 500 m S Hyllstofta, sektion 2. Bestand 5: Carex rostrata (30, bestand 6: Carex
lasiocarpa (3).

1V, Rallemallan, seklion 3. Bestind 7—9: Carex rostrata (3], bestind 10—11: Carex
caneseens (1), Eviophorum polystachyum (3.

V. V laggen av Linnertds mosse; sektion 4. Bestdnd 12: Carex lasiocarpa (3], be-
stand 18: Eriophorum polystachyum (3], bestind 11: Carex rostrata (3},

VL 1 km VNV Linnerdd, sektion 5. Bestind 15 Myrica gale (1), Narthecium ossi-
fragum (31, bestand 16: Carex lasiocarpa 13). bestind 17: Myrica gade (31, Meng-
anthes teifoliata (2).

VII. N Linnerdd. sektion 5. Bestand 18: Menganthes trifoliata (1), Carex limosa (3).
bestiand 19: Carex rostrata (3.

VIIL 1 km SO Penarp, sektion 6. Bestdnd 20: Carer rostrata (3), bestand 21: Equi-
setum limosum (1), Carex rostrata (3).

IX. 50 Hillarp, sektion 8. Bestand 22—25: Carex lasiocarpa (31, bestand 26: Carex
rostrata (3).
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Tab. 4. Overgangsfattigkdrr. Artsammansittningen inom undersokta bestand.

Totala

KALT N+ e on P s DR | IS ¢ { S I VI VII. VI IX. antalet

bestind
Bestnd nr . ... 1-3 4 5-6 7-11 12-14 15-17 18-19 20-21 2226 26 %

Antal bestind, i vilka arten forekommer

1 Alnus glutinosa ..... R I — — — 2 —_ — 1 15
2 Andromeda polifolia . .... 3 — P — 2 1 - — 3 10 38
3 Betula alba ........... IR S 1 4 3 — 2 1 2 15 58
i Calluna vulgaris . ........ 2 1 — = 1 3 — — 1 8 31
5 Empetrum nigrum . ...... 1 - — 1 -— — - — 2 8
BErica tetraliz .........i.. 3 1 2 — 2 3 2 - 2 15 58
B grica gale . ..0.is0iis e — — - = — 2 s - — 2 8
8 Rhamnus frangula . ...... —_ = = — —_— 1 - - — 1 +
e R —_ = 2 1 == — — — 1 4 15
) Vaccinium oxycoccus 2 1 2 2 3 3 2 5 22 85
1 Calla palustris . .......... _— — = 3 - 2 . — — 5 19
2 Comarum palustre . ...... 1 — 2 3 2 — 1 2 H 16 61
3 Drosera intermedia ...... — 1 - — — — - —_ — 1 4
! — rotundifolia .......... 3 1 2 1 1 1 1 1 1 15 58
» Dryopteris cristata . ...... _— - = = — — — 1 1 1
b Equisetum limosum ...... — 1 2 i = 1 2 2 2 10 38
{ Epilobium palustre ...... — = = — - - 1 1 1 3 12
3 Galium palustre .......... —_ — 1 — — — 1 o 2 1 15
) Lysimachia thyrsiflora ... — — 1 — - — — 1 — 2 8
) Menyanthes trifoliata 2 1. 4 2 2 1 2 b 19 73
I Narthecium ossifragum 2 - - - — 1 1 et 1 H 19
2 Peucedanum palustre 2 1 — 1 — 1 1 2 8 31
3 Potentilla erecta . ........ 2 2 — 2 1 1. — 3 12 16
t Trientalis europaea ...... - 1 — - - 1 - 2 4 15
» Utricularia minor ........ _— = — 4 - — — .- — 1 15
[ Viola paliestels oiooviiee 3 1 2 = 1 1 — 1 B 14 i
i Agrostis canina .......... 3 1 2 4 2 1 1 2 3 19 73
8 — stolonifera . .......... —_ — 1 — — - 2 | 1 b 19
) Carex canescens ......... -— — = 3 1 - —_ 1 + 9 35
ol e S R N R 2 - — - — — — e —_ 2 8
I JHtoe . aediiicinaviis — — 1 1 — 1 —— 1 _ 4 15
g — lasiocarpa .....iuavivs B 1 — 1 2 — 1 1 11 42
SRR T R A —_ 1 — — — — 2 —_ —_ 3 12
{ — magellanica .......... —_ = = 2 - - — - — 2 8
» — oederi v. oedocarpa ... — — 1 — .- — — — — 1 4
b — panicead .............. —_— 2 — 1 — — 1 — S 15
i — pauciflor@ .......cco00. 1 - — — — —_ — — — 1 4
Bet TORlrold . ouonhipavegas 1 — 2 3 2 2 2 2 4 18 70
) — stellulata . ............ 1 — 1 — 3 3 — 2 S 10 38
0 Eriophorum polystachyum 1 1 2 5 2 2 1 — 1 15 58
I — vaginatum ...........0 1l - - — 1 — — 1 —_ 3 12
evancis effusus . o oioeiiias —_— — - 1 - — 1 - 1 3 12
3 — conglomeratus ........ —_ = = = 1 - - e — 1 4
4 Molinia caerulea . ........ 3 1 — 2 3 3 - 2 - 14 54
b Rhynchospora alba ...... - 1 — 2 2 1 —_ — o 6 23
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Tab. 5. Overgangsfattigkdrr. Artsammansittningen inom undersdkta m2-rutor.

Totala

L o | e EoOEs WL IV A VTG VI VL IX. anidlst

m*-rutor

Sqa - mirutor e 15 5 1) 28 1% 1% 10 {0 -25 130 %
Antal m2-rulor, i vilka arten férekommer

1 dtnag glatinosa . qn e ian 2 — 2 - = — 2 — — i 5
2 Andromeda polifolia ... .. S I e 3 — 11 33 25 2
& BEERICE bl e e 1 — 2 4 6 — 3 2 3 24 18 1
4 Calluna vulgaris ... 10 e e 1 9 — - 1 22 Ei=>1
5 Empetrom nigrum ..., .. 1 — — 1 - 2 L |
6 Brton tetralik . .o v viipome - 14 1 3 — 3 13 3 42 a2 2
T -Myrice gale: ....cconimnmes — - = = = 1 — — 10 R
8 Rhamnus frangula ........ e e D e R 1 — — — 1 § |
9 Salizaurita . .......00v000 —_ — 3 —_ —_- == - 3 7 |
10 Vaceininm orycoceus ... ... 10 2 3 6 18 b2 9 8 25 93 i1 4
11 Calla palustris ............ — = = ) = = = = — B : g |
12 Comarum palustre ........ T | 6 5 10 20 o8 45 3
13 Drosera intermedia ........ — 3 - = = - — 3 S |
14 — rotundifolia . .....ce004 7 5 L S b 1 a 1 b} 2 13 a3 2
15 Dryopteris cristala ........ —_ e e— — - 2 = 2 21
16 Equisetum limosum . ... ... 4 5 4 - 9 10 9 16 3B 2
17 Epilobium pelustre ........ _ = = = = — 1 2 1 + 34
18 Galium palustre . .......... —_ - 3 - - — 5 — 7 15 111
19 Lysimachia thyrsiflora ... — — 2 — — — — § - 7 L |
20 Menganthes trifoliacte . ... 9 5 — 6 10 10 h 4 18 67 51 3
21 Nartheeium ossifragum ... 10 — — = D 1 1 17 2 §
22 Peucedanum patustre ... .. 1 — 3 — 1 - 1 25 20 1
23 Potentilla erecta ... ... 8 5 4+ — b b 1 - b 31 24 2
20 Trientalis ecuropaea ..., .. — — 1l — — — 3 — 4 8 6 i1
25 Utricularin minor . ........ —_— = == 6 — - —- - — 5 4 1
26 Viola palustris ............ 12 1 7 — 1 1) 20 50 38 2
27 Agrostis canina . ... ... 11 a9 7 7 B 1 TR 6 46 3
28 stolonifera ... e Al 2 4 - i b 3 16 12 1
29 Carexr canescens .......... — — — 10 2 — — 2 1 15 ) g |
30— dioied ..o dviinaiiinds 7 e — - — — 7 5= 3
5 P T TL s R W S N S —_— 1 1 1 1 + =l
32 — lasiocarpa . ....c.i0iann o — £ 1t b 7 2 20 19 38 2
33— limosa oo sisns — 2 - - — — 6 — — 11 B
34 — magellanica . .......... et 5] —_ - — 5 4+ 1
35 — oederi v, oedocarpa ... — 1= 1 -1
G — pUniced . ..o.cs e — — 3 — 1 — 2 9 i |
37 — pauciflora . ... R e et e il e 3 2 1
38 — rostrala . Lo eiiviiiaes » — 8 15 9 8 10 110 17 582 63 4
39 — stellulata ..o 0vviiins 3 — T 9 4 9 30 23 2
40 Eriophorum polystachyum 2 3 6 23 9 ] 2 — 2 a6 43 -3
41 — vaginatum . ....oo0vnnn 2 — = — 3 — — — 2 7 L |
12 Junecus conglomeratus . ..., - -— 1 — - 1 :
A3 — IFUSHR oomsie v i _ = — 1 — — 1 1L — 3 a1
44 Molinia caerulea .......... oo e i 3 B de= D 33 25 2
45 Rhynchospora alba ... .. ... — 5 —= b 9 f — — — 16 12 1
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Utéver extremfattigkiirrens arter tillkommer manga nya. Bland
dessa marks Calla palustris, Epilobium palustre, Galium palustre, Lysi-
meachia thyrsiflora, Peucedunum palustre, Trientalis europaea, Agrostis
canina, A. stolonifera, Carex dioica, C. oederi v. oedocarpa, (. paniceq,
Juncus effusus, J. conglomeratus och Molinia caerulea.

En del arter. som vi tidigare mott i extremfattigkéirren, far hir etl
okat dominans- och konstansférhallande. Hit kan riitknas forntom de
tidigare nimnda Comarum palustre, Menyanthes trifoliata och Carex
lasiocarpe.

gendomligl dr, all nagra av de arter, som ir nya for dvergangs-
fatligkirren. upptrider med sa hog frekvens. Detta giller tex. Agrostis
canina och Molinia caerulea med 73 resp. 54 %o, Det dr tinkbarl, att de
upptrider sparsamt aven i extremfattigkidrren, trots att de ej kommit
med inom analysrulorna.

Stundom ir 6vergangstattigkarren bundna till sjoar, aar och béckar.
De kommer da att sta under inflytande av rorligl grundvalten, vilket
silter sin prigel pa vaxtligheten. Etl dylikt kiirr behandlas i samband
med en igenvixande sji sydost om Penarp. Da {ritt vatten gar i dagen
i ett kiirr, uppstar ofta i dessa blotare partier s.k. Calla-Kirr. 1 kiirrel
vid Réllemdéllan palriffas ett litel omrade av denna typ.

Rikkirr,
finns ar av typen overgangsrikkirr. Extremrikkiirr saknas helt. Intill
Biljanea, 1,5 km SO Hyllstofta skola, utbreder sig ett évergangsrikkérr
av magnocariciontyp. Ett liknande men ganska uttunnat upptrider
vid den igenviixande sjon SO Penarp. (Se sjoar!) I NV delen av Penarp.

Rikkirr dr myvceket sparsamt representerade, och de som

1. Dominerande faltskiktsart i ruta 1-5: Carexr rostrata (5 5 1 1 1. 6—15: Carea

1L, Ruta 1--5: Carex Hmosa (555 5 4).

I11. Ruta 1-5: Carex rostrata (4 55 5 5). 6—10: Carer lasivcarpa 15 4 5 4 4)

IV, Ruta 1—12: Carex rostrata: (555535554344 1), 13: Vaceininm oxgeoccus (4]
Drosera rotundifolic (1), 14—153): Vaceininm oxycoceus (2), Drosera rotundi-
folia (2}, Carex rostrata (2. 16—20: Eriophorum polystachyum |5 4 4 5 5.
21: Menyanthes trifoliata (5], 28—25: Ertophorum polystachyum |4 5 4|

Vo Ruta 1—5: Carer lasiocarpa (5 5 4+ 5 5. 6—10: Erjophoram  polystachyom

v

Ruta 1—5: Narthecium ossifragum (5 54 5 41, 6—10: Carex lasiocarpa (355 5 41,

11: Myrica gale (5), Narthecium ossifragum (5], 12—14: Myrica gale (5 5 5).

15: Myrica gale (5). Narthecium ossifraguin (51.

VII. Ruta 1—5: Carex limosa (55 5 5 5). 6—10: Carer rostrala (5 5 5 4 5}

VIIL Ruta 1—5 Carex rostrata 15 4 5 5 5. 6 Comarum palustre |3}, Equiselum
limosum (3). 7—9: Carex rostrata (1 1 5}, 10: Carex rostrata (4).

IX. Ruta 1—20: Carex lasiocarpa (5555555355555 55558554), 21—25

Coarer rostrata (155 5 3)

8 RBolunamska Noliser 1957
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niira sockengriinsen stoter vi pa yiterligare elt dvergangsrikkirr. som
emellertid pa vissa stiillen dr kulturpaverkal och al dsler dvergar i
Filipendula ulmarie - hHgorting,

Magnocaricionkirret intill Baljunea [oOrtjiinar elt sirskilt omnim-
nande. Kirret ér praktiskt taget endast uthildat pa den norra sidan
av an, Nirmasl denna bildar Scirpus lacustris en morkgron bard. Diir-
efter vidlar ell Carex acuta - samhiille. som ir relativt (attigt pa arter.
Av rikkiirrarler forekommer forutom Carex acula sjily Phalaris aran-
dinaeea, ganska slarkl framiridande. Caltha palustiris, Filipendula
wlmaria och Lythrum salicaria. Carex acula, Phalaris och Lythrum ér
déirtill typiska magnocaricionarter. Della Carex acuta - samhille siriic-
ker sig inat fran an maximalt 10 m. varefter Carer rostrata - samhiillen
med rikt inslag av Filipendula wlmaria vidtager. Inom ctt parti fore-
kommer Lill med ruggar av Myrica gale (fig. 15).

Allt som allt har vi utlagt 4 storrutor, 1 i del ovan beskrivna Carex
actta - samhiillet och 3 spridda inom det 6vriga kiirret 1ill nagot hundra-
tal meter fran an. Vid en blick pa analysmaterialet finner vi foljande
rikkiirrarter, ovannimnda ej medlagna: Achillea ptarmica, Bidens tri-
partita, Lycopus europaeus, Lysimachia vulgaris, Mentha aquatica X
arvensis, Myosolis palustris, Ranunculus [lammaula, Sculellaria galeri-
ctilata, Triglochin palustre, Valeriana excelsa, Carex elata, C. pulicaris
och €, vesicaria, Av dessa iir Scutellaria och Carer-arterna typiska for
magnocaricionkiirr. Vidare har vi utanlor rutmalerialet funnit Iris
pseudacorus och Nasturtium palustre.

Manga av de ovan nimnda rikkéirrsarterna iir gemensamma for dver-
gangsrikkiirret i NV delen av Penarp. men hiir lillkommer Crepis palu-
dosa, Galium boreale, G. uliginosum, Pedicularis palustris, Prunella
vulgaris, Ranunculus acris, R. repens, Rumex acelosa, Briza media,
Carex hostinna, Deschampsia caespitosa och Sagina procumbens. Flera
av dem ir dingsviixter med speciell forekomst i hogortingar, tex. Ra-
nunculus repens och Rumex acetosa. Nagra av de analyserade vixtsam-
hillena inom rikkirr- och dngsvegelationen finns medtagna i tabell-
form.

Sjbar och andra vattensamlingar. Vedby ir ganska vanlottat pa sjoar.
Den enda egentliga sjon dr Skérsjon. Dessutom finns en niistan igen-
dixt sji SO om Penarp. De vallen, som pa karlan finns ulsatla vid
Bjiirrad, Hillarp och Ilyllstofta utgiéres ay dammar.

Skiirsjon ir dven den stadd i igenviixning, varvid kiirrmarker kom-
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Fig, 15, Magnocaricionkiire intill Biljuned, Hyllstolta, Kirret §ir zonerat i Sefrpus

tacustreiy, Carex acata - och Carex rostrato - samhiillen med inslag av nidgra for denna
Lkiretyp harakteristiska arter, bla, Lythrum selicaria och Filipendula wlmaria. Pa
bhilden ses ett avsnitt av Carer rostrata - samhillet, vari tila ruggar av Myrica gale

ir inspringda. — Folo forl.

mer atlt ulbreda sig vid kanterna. Sarskilt kraftig ar karrvixlernas
expansion i de wvislra delarna. Bland de mest dominerande arterna
miirks Myrica gale, Carex rostrata, Phragmites communis, Equisefim
limosum och Typha latifolia. Sa gotl som hela den fria vattenytan
tackes av nickrosbiad (fig. 16).

Vid sjon SO Penarp har flera pa varandra foljande sinkningar av
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g, 160 Skearsgon v den enda kvarvarande sjon 1 sochknen. Den ar emellertid stadd

i stark igenvixning, Frian kanterna intranger Carex rostrala, Phragnates. Equisetum
limosum, Typha latifolia och Myrica. Nymphaea alba och Nuphar luteum tacker
en stor del av den frin vattenvtan, Kraftiga cullstensasar {Orloper @ dst viistlig

rikining pa bada sidor om sjon. Foto forf.

grundvaltenstandel bidragit till en snabb utbildning av Kiarromradena.
it small parti fuktig fingsmark bildar évergangen fran de odlade om-
adena Hill kKarrel, som sedan vidtar inal mol sjon. De norra och nord-
viistra delarna kan niirmast belraklas som Overgangsfattigkiirr med
samhillen av Carex rostrata - Vaccininm oxycoccus och Agrostis stolo-
nifera. 1 sider och sydost finner vi en typ. som kan betraktas som ul-
tunnal magnocaricionkirr med Carex acuta - (. lasiocarpa - och Phrag-
mites communis - samhiillen. I mitten slutligen. dir igenvixningen ej
ar helt genomford. utbreder sig oerhdrt kraltiga bestand av Typha
latifolia (Fig. 17).

Dammarna dir ju mer eller mindre artificiella. Dammen vid jakl-
stlugan i Bjirréd har emellertid under lang tid slalt ulanfor ménskligl
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Fig. 17, lgenviixt sjo sydost om Penarp. Bilden visar del mellersta partiel av §jon,

diir igenviixningen ej ar helt genomford. Typha latifolia uthreder sig dir i miingd.

Al sidorna har sjon genom flera siinkningar overgatt i falligkirr. — Folo forf.

inflytande, Pa viistra sidan finns iinnu oppel vatlen med blLa. Alisma
plantago-aquatica, Nuphar luterm och Sparganinm minimum, men an-
nars ar den helt igenviixt. Ungelir %4 av ytan upplages av Equiselum
limosum, ett homogent samhiille praktiskt laget ulan andra arter. |
ovrigt méirks Carex rostrata - Juncus conglomeratus - samhiillen. Backar
eller kiilldrag genomloper kiirret pa etl par stillen, Dér blir, som natur-
ligt dr. en artrikare flora.
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Ovriga intressanta vaxtiynd

Dryopteris thelypleris. Sektion 8. Blandskog 700 m N Linnestofia.

Blechnum spicant. Sektion 5. Spridda forek. lings biick 250 m S och SO
Bjirrod skola.

Lycopodium clavatum. Seklion 3. 6 och 8. Hedskog.

Sparganinm minimum. Sektion 2, 3, 4 och 6. Biickar och lorvgravar.

— affine. Scklion 6, Biick N Skirsjon.

— glomeratum. Sektion 2, 4, 5 och 8.

— ramosum, Sektion 3. Damm intill Biljanea vid Ostgriinsen.

Holeus mollis, Sektion 4, 5, 6 och 8 Grusbackar och lorriingar.

Poa supina. Seklion 1. Grismark 750 m V Ovad. Sektion 2 och 6. Spridda
lokaler pa dppen fuktig grismark eller utmed fukliga skogsstigar.

Rhynchospora fusca. Sektion 5. Mosselagg c:a 1 km V Linnerdd.

Carex verna. Ofta tillsamman med pilulifera i lovdungar och pa backar.
5 sektioner.

— montana. Sektion 1—3. Pa slutiningar och skogsmark.

— ericeforum. Seklion 2 och 3. Pa éppnare platser iin féregaende.

Juncus tenuis. Sektion 3. 400 m SO Hyllstofta skola. Fa ex. 250 m OS50 Ham-
burg. Sektion 4, Bokskog 500 m N Ilvlistofta skola.

Gagea lutea. Rikligare utbredning i sektion 1 vid Forsmoéllan. Enstaka fore-
komster i sektion 2 4,

Rumex thyrsifloruns. Sektion 2, 4. 5 och 6.

Sagina subulata. Sektion 3. Vigkant 900 m NO Hyllstoltagarden. Sektion 6.
Grustag 1 km S Gyllsjé; 300 m SO Slimminge. Sektion 8. Akerkant, Ishult.

Radiola linoides. Sektion 4, Viigkanl.

Heracleum mantegazzianum. Seklion 1. 700 m SO Ovad. Riklig forekomst intill
hus och vid biick. Exemplaren ir c:a 2,5 m hoga.

Epilobium parviflorum. Sektion 1. Bick 300 m OSO Ovad,

Sanguisorba minor. Sektion 1. Jirnviagsvall 600 m NNO Forsmdllan.

Linum cartharticum. Sektion 4. Lycke.

Pyrola media. Sektion 5. 1 km SV Tolerdd, ekskogshacke. Bokskog 500 m
SSO Tolerdod.

— secunda, Sektion 2. Bokskog, 300 m V Hyvllstoftagarden. Sektion 4. Bok-
skog 500 m N Ivllstofla skola. Sektion 7. Bokskog c:a 500 m NV Gvllsjo.

Primula veris. Sektion 1. Angsmark, 750 m 0S50 Ovad,

Utricularia minor. Sektion 2, 3 och 4. 1 golar och lorvgrayar.
vulgaris, Sektion 2. Myr 500 m VNV Hyllstoftagiarden,

~~ intermedia, Sektion 2. Gol, S Hamburg.

Linnaea borealis. Sektion 4, Skogskant 1,5 km S8V Lyeke. Delta ér den sista
resten av linnéa som tidigare varit mer ulbredd i socknen, Den existerade
pa en rullstensbacke i Linnerdd till for ungefiir 20 ar sedan.

Petasites ovatus. Sektion 3. Mitttor kyvrkan.

Det ir intressant att se, hur pass manga viistliga element. som ingar
i [loran: Cornus suecica, Erica tetralix, Galium saxatile, Genista pilosa,
Helosciadium inundatum, Hydrocotyle vulgaris, Hypochaeris radicata,
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Juncus squarrosus, Narthecinm ossifragum, Pedicularis silvatica, Sagina
sithulata och Teesdalea nudicaulis.

Om vi pa nytt soker silla samman alla de puzzlebitar, som vi spjil-
kat upp socknen i for all kunna analysera den. sa forblir helhets-
intrycket, all Vedby iir en fattig socken, dar det lilla rikpartiel i soder
star i skarp kontrast till den ovriga ensidiga bilden av skogs- och myr-
mark.
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Smirre uppsatser och meddelanden

Ett fall av trikotyli hos bok

Den 19 maj 1955 anordnade Sdllskapet Hallands Viderds Natur i samband
med drsmitel en exkursion il Hallands Viderd, Under denna exkursion fann
Jag en groddplanta av bok med tre hjirtblad. Fyndet gjordes vid viigen mellan
Sandhamn och Kapellhamn i Séndre Skog.

De tre hjirtbladen firo av olika storlek. Vinkeln vid bladbasen éir ea 1357,
1157 och 90°. Troligen ha tre bladanlag uppkommit och de tvd stora bladen
hindrat det minsta i sin utveekling. Antagandet att de tvi minsia bladen upp-
kommil genom delning av etl bladanlag ligger ocksa niira, Si forklarar Reinsch
uppkomslen av en trehjirtbladig bokplanta, som han fann i nérheten av
Regensburg 1 slutel av 1850-talet.

Del var en eltarig bokplanta med tre hjicthlad, av vilka tva voro betyvdligt
mindre {in del tredje. De sma voro Tullstiindigt skilda frin varandra och hade
samima ulseende som det stora. Det ena av de bida motsatta primiirbladen
var normalt under del att det andra var delal i spelsen. Han anser att de sma
hjirtbladen uppkommil genom delning av ett hjirtblad, samt att beniigenheten
till delning i mindre grad inverkat pa motsvarande primérblad med pafiljd,
att detta blivil till hiillften delat (Reinsch 1860 sid. 722, Fig. 1 Tafel VII}.

Trehjirtbladiga hokplantor torde vara sillsynta dtminstone i Sverige. 1 bola-
niska muséerna i Stockholm, Uppsala. Lund och Géteborg finnas inga exem-
plar. Inte heller har jag tunnit nagra uppgilter i svensk botanisk litteralur.
Diremot ha fynd gjorls i Mellaneuropa, dir trikotvli hos bok dir sillsynt (Hegi
1912 sid. 1004, Enligt Kirchner, Loew, Schriter (1911 sid. 26 dro trehjart-
bladiga bokplantor ¢ silltynta: » Nicht selten ist auch das Vorkommen von 3
Kotvledonen und dann auch von 3 mit ihnen alternierenden Primérblittern.s

Aven Penzig uppger, att trikotyli hos bok iir vanlig. Han skriver (1922 sid,
240): »Schliesslich sind auch einige hiufigere Anomalien der Samen und der
Keimpflanzen zu erwiihnen: besonders Tricotylie, die sehr hiiufig ist, und bei
welcher die Dreizahl sich oft auch aul den ersten oberhalb der Cotvledonen
stehenden Nodus erstreckts.

Dessa uppgifter hiirstamma av allt att doma frin Tubeuf (1890 sid. 375) som
1889 efter ett ar med riklig frukisalining studerade bokplantor vid Tegernsce
fca 5 mil séder om Miinchen} och dir pa ett stille fann rikligt med trehjirt-
bladiga bokplantor. »Ein besonders hiiufiger Fall war die Bildung von 3 Kote-
Ivdonen gegeniiber der normalen Zweizahl, Dieselben waren dann aber natiir-
lich entsprechend kleiner und bildeten eben auch zusammen eine Stengel um-
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fassende Scheibe, eine Abnormitiil, die auch bei anderen Pflanzen schon beoh-
achlet wurde, wie Eiche, Apfel, Platane, Ahorn und anderen. Bemerkenswerth
erscheint hierbei, dass die Pflinzen mit 3 Kotyvledonen auch 3 Primirblittern
bildeten. welehe den Keimbliittern opponiert gestellt waren» {Tubeuf 18907,

Aven hiir forekommo primiirblad av samma typ som Reinsch beskrivit.
sDann fand man sehr hiufig die Primiirblitter als Zwillinge ausgebildet. So
war z.B. das eine der beiden ersten normal, das andere aber derart, dass sich
die Miltelrippe gleich bei der Blattbasis theilte und so 2 Mittelrippen zweier
nur eine kleine Strecke nach Trennung der Mitlelrippe verwachsener Blit
ter bildete» (Tubeunf 1890). Om dessa (Hrckommo tillsammans med tre hjart-
blad eller ¢j framgar ej av beskrivningen.

Trikotyla groddplantor av bok omnimnes av Struve frin Sorau i Branden-
burg (Struve 1875 sid, XXVI). Aven dessa hade tre primirblad,
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FOLKE LUNDBERG

Nya iakttagelser om Cuscuta australis

I tva smiirre uppsatser har jag redogjort [6r Cuscula australis i Kungily ar
1954 (Bol. Not. 1955 sid. 135) och ar 1955 (Bol, Not. 1956 sid. 98). Det sist-
niimnda drel var frukisiittningen riklig, och frin insamlades och inliimnades
il Lunds bolaniska triidgards frobyte. Cuscufa-lokalen i Kungiilv har nu fér-
storts genom gatuarbete, och dirfor har ej kunnat avgoras, om Cuscuta-frona
kunna dvervintra.

Pa forsommaren 1956 sadde jag nagra frén av Cuscnla ausiralis tillsammans
med Sochus asper i en blomkruka. i vilken fanns ett individ Stellaria media.
Efter nagon tid observerades Cuscuta parasiterande pa Stellaria. Pa efter-
sommaren vid min dterkomst il Kungillv hade Cuscuta dvergatt till Sonchus.
n reva hade slingrat sig omkring stammen av en kaktus av sliktet £piphyl-
lnm (Phyllocactus) och en reva omkring bladskaftet av Plectranthus. Haus-
torier viixte in i den grona kaktusstammen, vilken svillde och blev hetydligt
tjockare fn dver och under angreppsstiillel, och i Plectranthus-hladskaftet.
Bada revorna fortsalle att viixa men voro betvdligt smalarve fin de pia Sonchus,
vilka nu bérjade blomma rikligt. Sedan férbindelsen med Sonchus brutits, blom-
made Cusenta med ett blomhuvud pa Epiphgllum och elt pa Plectrant hus.

Av fil. lic. T. E. Hasselrot fick jag i januari 1956 en uppgift om ett fynd
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av Cuscuta australis i Viistergdtland. = Lungareds socken, villa invid Risvedens
folkskola. pa Callistephus chinensis-. Fyndet gjordes sommaren 1955 av Carl
Martin Bergstrand. Langared ligger ea 35 km nordost om Kungilv, Beligg
finns i Riksmuseets herbarium.

Cungily i december 1956, =
Kungalv 1 december 1956 FOLKE LUNDRERG

Nya fynd av ask och hassel i norra Hélsingland

Iosten 1953 blev jag av lidskrivare A. . Westerlund i Hudiksvall uppmirk-
samgjord pa tvenne planterade askar vid en gammal gard i Farsjo by i Rogsta
socken. Vi besokte tillsammans garden och fick tillfélle bese askarna i sill-
skap med en son till den person, som en ging planteral triden. Han omtalade
all plantorna tagits vid en myr ej langt frin byn. Trots den framskridna ars-
tiden besokte vi myren, som ir beliigen en km i svdviistlig riktning fran den
del av Firsjd by, som ligger viister om IHiackstavikens nordligaste dnde. Lov-
iritden hade redan fillt sina blad och trots ivrigt stkande lvckades vi icke
finna nagra askar.

Den 3 oktober 1954 gjorde jag pa egen hand ett nyvtt [6rsék att finna nagot
uppslag av ask vid myrkanterna. Avverkning har figt rum pa omradet vid upp-
repade lillfallen och nigon forhoppning att finna annat in obetvdliga rester
av det tidigare askbestindet hade jag inte. Min dverraskning och glidje blev
sit mycket storre di jag, efter talmodigt sdkande, i en myrhals, som mellan
liga bergknallar striicker sig nordviistut, fann fyra ¢:a fem meter higa askar.
Lokalen déir den nordligast kiinda for vildviixande ask i Sverige och ér beligen
en mil norr om den pi Hornslandet skyddade askforekomsten. Sommaren 1955
besdkte jag vixtplatsen ett flertal gianger och antecknade for omriadet foljande
viixter.

Alnus glutinosa, incana

Andromeda polifolia

Anemone hepatica, nemorosa

Betula nana, pubescens, verrucosa

Calluna vulgaris

Carex canescens, chordorehiza, digita-
tar, echinata, [lava, fusca, leporina,
limosa, livida, magellunica, oederi,
pallescens, panicea, rostrata, vagi-
neata, vesicaria,

Cirsium heterophyllum, palustre

Convallaria majalis

Corallorhiza trifida

Cornus suecien

Crepis paludosa

Dactylorehis maculata

Deschampsia caespitosa

Empelrum nigrum

Equiselum fluviatile, silvaticum

Eriophorum latifolinm
Fraxrinus excelsior
Geraninm silvaticum
Genm rivale

Goodyera repens
Juniperus communis
Lastrea dryopteris, phegopteris
Ledum palustre

Luzula multiflora, pilosa
Lycopodium annotinum
Maianthemum  bifolium
Melica nutans
Menganthes trifoliala
Malinia coerulea

Myrica gale

Parts quadrifolia

Picea abies

Pinguicula vulgaris
Pinus silvestris
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Potenttlla erecta Utricularia intermedia
Pteridium aquilinum Valeriana sambucifolia
Pyrola minor, rotundifolia Vaccimium myriillus. oxycoccos, vifis

Romuschia secunda
Rhamnus [rangula
Rhynchospora alba, fusca
Rubus saxvalilts

Saltx caprea, pentandra

idaea
Viburnum opulus
Viola palustris. riviniana

Sefrpus caespitosus, hudsonianus Fissidens adtanthoides
Sorbus aucuparia Rhytidiadelphus triquetrus
Irientalts europaea Seorpidium scorpioides

Vid elt besok pa vastlokalen i augusti 1955 1 sillskap med docent Bertil
Halden lyckades denne, efter foretagna borrningar i1 myrhalsens inre mol
soder sluttande del. pavisa forekomst av skalgrus.

Sommaren 1949 hade jag gliadjen finna ett betvdande hasselbestand 1 Hu-
diksvalls omedelbara grannskap, vid Ullsiaters by pa Ullsatersbergets vast-
sida. Lokalen. belagen 1 Tuna socken. besoktes 1955 1 sallskap med docent
Bertil Halden, som forelog borrningar 1 den stenbundna marken utan ati
dock finna skalgrus. Den triviala ortfloran tvder mahanda pa att eventuell
kalkpiverkan sker pd stort djup. Fran vaxtplatsen har antecknals

lnemone nemorosa Valertana sambuctfolia
Corylus avellana Polygonatum odoratum
Monotropa hypopttys

1 Wistroms 1898 trvekta halsingeflora uppgives Chimaphila umbellata fran
Ullsalersherget.

Den 27 september 1955 fann jag ytterligare tre hassellokaler 1 Tuna socken,
alla beligna vid nordsidan av Hallstains dalgang. Denna del av Tuna har
icke besokts av aldre botanister och vaxtuppgifter saknas frin byarna Slasta.
Skogsta, Ulvsta, Narsta och Knosta.

Vid den vistligaste garden 1 Slasta gjordes det forsta hasselfyndet, 1 en betes-
hage norr om garden. Endast en ehuru dock myckel kraftig buske upptacktes
pia denna plats.

Vid Slasta, den andra fyndplatsen, utgjordes bestandet av enstaka exemplar
1 ett skogshryn av c:a 150 meters utstrackning. Ortfloran uppvisade har lik-
som vid Ullsater inlet anmarkningsvart.

Det tredje och vackraste hasselbestandet upptacktes 1 Vasterra. Utover Cory-
lis avellana vixte 1 en brant sydslultning vid en av gardarna

Rhamnus frangula Serophularia nodosa
Sambucus racemosa Viburnum opulus
1.7 langt fran denna lokal vaxte
Matteuccia struthiopterts Quercus robur (torvildad)
Enar inga skalgrusforekomster aro kanda fran omradel for ovan nammnda

hassellokaler kan intet med besiamdhet siagas om eventuell kaikpaverkan. Att
shalgrus kommer att upptackas i bvarna eller deras omedelbara narhet ar doek
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myeket troligh. T en skogsvagskarning 3.5 km nordost om Ulvsla upptackle jag
1955 skalgrus 1 stor myekenhet

Vid en granskning av alla kanda hassellokaler 1 Halsinglands kustland. kon-
stateras ulan stor svarighet deras nara anslutning till uraldrig bebyggelse. Om
hasseln har ursprungligen odiats:, 1 bekvam narhet till girdarna, kan vil nu
icke faststallas. Att de befintliga hassellundarna avsikiligt hiivdats, och darige-
nom 1 mer cller mindre stvmpat skick bevarats till var 6id, forefaller mig
vara mycket troligl. Givetvis har da den kalkalskande hasseln Iangst drojt
kvar 1 skalgrusbankarnas narhet.

Docent Berlil Halden har vid upprepade nillfallen pavisat. hurusom den
krasnare floran 1 Hilsinglands kusttrakter har samband med forekomster ay
skalgrus. Ett ytterligare bevis tor denna sats kan andragas frin Jattendals
socken. Wistrom uppger, 1 sin ovan namnda (lora, Armiea montana fran Krak-
flick oster om Bialingsjon 1 Jattendal. Vixten har 1 senare tid ansetts vara
utgangen. AR detla icke ar fallet hade jag lllfille alt konstatera den 15 juli
1955 da jag fann 4 ex. av Arnica 1 Bole strax norr om krakflack. Arten har
har sin nordligaste lokal 1 Sverige. I en sluttning ovanfor fyndplatsen lvser
skalgruset, Linneés halsingemylla, fram.

Hudiksvall den 28 oklober 1956.
ZAXDER SAFVERSTAM

Polyploid series in maize

Induced polvploid series. in which each member is a multiple of the basie
genome, are of great inlerest for the understanding of polyploidy in evolution
and for the study of gene action in polymerie systems. Lower organisms have
been favoured in such investigations (c¢f. Lindegren and Lindegren, 1951).
though genetically well analyzed higher plants, e.g. maize, can advantageously
be used.

The monoploid passage proposed by Chase (1952 a and bl was applied by
the present author in 1955 m the production of marked hvbrids of maze
A red-rooted stock was used as a marker male parent. Five combinations yield-
ed 50 monoploids with a somatic chromosome number of ten. i.e. 0.082 per
cent of all seedlings examined. In  addition, tetraploids (4r=40)] were
produced by injection of an 0.05 per cent agqueous colchicine solution inlo the
scutellar node al the two- to three-leal stage. The tetraploidization involved
both the marker parent and marked hybrids.

Among 1079 plants. which were presumed to be monoploid. evtological
examination revealed that, apart from the 50 monoploids mentioned above.
five were triploid (3x=30: Fig. 3). One plant with the somatic number of
eleven was also found, t.e. a monoploid with an extra chromosome ([ig. 2).
Thus. plants with the somatic chromosome numbers of 10, 11, 20, 30 and 40
are now available (Fig. 5).

The monoploids were highly sterile and had the appearance of typical in-
breds. The plants were dwarfed (50—70 em high), and the leaves were small.
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Figs, 1—1. Metaphase of Zea mnays, ca 1800 . — Fig. 1: monopleid [somatic num-
ber, x=10]; IYig. 2: monoploid with an extra chromosome (x| 1=11}; Fig. 3: triploid
[Bx=30); Fig. 4; tetraploid {4x=10).

The triploids were vigorous and conspicuous by their broad and luxuriant
folinge. They were highly sterile, though some sectors of the tassels produced
dehiscent anthers and fertile pollen, and some seeds were obtained after self-
ing. Sinee the aneuploid gametes of the triploids are generally eliminated, the
offspring were mainly normal diploids. However, tri- and letrasomiecs were
also produced (ef. Rhoades. 1936). The tetraploids were inferior to the di-
ploids in height and development, and the sterility was high. The chromosome
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conslitution of the telraploids has to be checked from generalion to genera-
lion, since disturbances often resull in chimerical inflorescences.

Agricultural Research Institute of the Hungarian Academy of Sciences, Mar-
tonvasar. Hungary.
T. RagHATIY
Cited literature
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Induktive Sprosserzeugung am Cyclamenbliitenstiel durch
3-Indolessigsdure
Die Arbeit wurde veranlasst durch die Beobachlung, dass einige Kultursorten

von Cyelamen persicnm nicht selten am oberen Teil des Bliitenstiels Schiipp-
chen ausbilden, aus deren Achseln hilufig mehr oder weniger langgesticlte
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kleine Blittchen hervorgehen. Das Ziel des Versuchs lag darin, kiinstlich durch
B-Indolessigsiiure am Bliitenstiel Sprosse zu erzeugen. Die Versuchspflanzen
wurden bei naliirlicher Tageslinge unter gleichen Vegetaiionsbedingungen
gehallen. Die Tag- und Nachttemperaturschwankungen lagen zwischen 14 und
207 C, die relative Luftfeuchtigkeit hetrug 60—70 %o, der Kalkgehalt des Pflan-
zenmaterials war verhiilinismiissig hoch, die Bodenfeuchtigkeit missig und
die Lichtverhiiltnisse gul. Von jeder Pllanze wurden drei Bliitenstiele mil
kaum entfalteter Bliitte zum Versueh verwendet, Nach Entfernung der Bliiten
wurde der Bliitenstiel von der Schnitifliche abwirts elwa 4 em mit gelatinier-
ter P-Indolessigsiiure bestrichen. Die erste Gruppe der Versuchspflanzen er-
hielt dabei 0,01 %, die 2. 0,05 % und die 3. 0.01 %o B-Indolessigsiure-Gela-
tine. Bei der ersten Gruppe faulten die Stielstiimpfe bald ab ohne dass die
weitere Infloreszenzbildung an den Pflanzen gestort wurde. wihrend hin-
gegen die Pflanzen der Gruppe drei kurz nach der Behandlung alle Bliten
abwarf und fiir Hngere Zeil iiberhaupl keine weiteren Blitlen bildeten. Diese
Erscheinung ist verstiindlich nachdem Iarder wam. die Beziehung zwischen
Wuehstolfspiegel und Bliitenbildung dahingehend  festgestellt  haben, dass
durch schwache Wuchsstoffkonzentrationen die Bliitenbildung gefirdert, durch
starke Konzentrationen diese gehemmt wird. Interessant ist in diesem Ver-
such, dass hohe Wuchsstoffkonzentralionen bei Cyclamen persicum letale Wirk-
ung auf die bestehenden Infloreszenzen haben. Die Pflanzen der zweiten
Gruppe verhielten sich im Ganzen wie die der dritten. Nach dem Zuriickgehen
der Bliiten wurde das vegelalive Wachstum auffallend stark gefordert. Jedoch
zeigten die Spitzen der dekapilierten Bliitenstiele {es war an fast jeder Pflanze
ciner) bald Verdickungen, die nuch etwa 14 Tagen Laubbliitter und nach
weiteren 4 -8 Wochen Blitenanlagen hervorbrachten, die alle zur vollen Enl-
faltung kamen. Die Bewurzelung dieser Triebe schlug in allen Féllen fehl.

Lund den 20, juli 1956.
.. W. TRALAY

S NRotaniska Naoliser 1957,
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Den 3 februari. Fil. dr. Doris Love hoil foredrag om - kanada fran kust
till kust — en botanisk oversikis. hanadas areal molsvarar ungelar Europas
och Rysslands tillsammans. Landet ar myveket glest befolkat och floran ar i
sin helhet ej fulll kind. Pa grund av de klimatiska forhillandena ar den mer
enformig éiin 1 Europa.

Kanada kan indelas 1 tre huvudzoner med hinsyn Gl markivp och dirav
bheroende vegetation.

1. Skoldzonen med granitberg och sura jordar i sin mellersia norra del.
Denna zon ar lik Fennoskandia med landet nederoderat och mjukt vagigt
Skoldzonfloran utgors av bla. Sassafras, Picea martana och glauca, Pinas
banksiana samt vid gransen mol prarien en asp-lonnvegelation,

2. Mellanzonen=prariczonen omfattar omraden osler om kordillererna.
Overgangen tll mellanzonen fran skoldzonen sker helt abrupt och landskapet
ar har ett erostonslandskap, nastan okenartat med sparsam vegetation.

3. Bergzonen ar tran krittiden och bestar av graniter, basalt. skitfer. kalk,
sandsten — sammansatiningen vaxlar i olika delar av landet. Fore ishiden
fanns troligen en skog av Sequotadendron gigantewm pa bergsslutiningarna.
Sedan isarna dragit sig tillbaka efter de stora nedisningarna har landet hojt
sig 900 fot och hojer sig in. Manitoba borjade tickas av vegetation for blott
4000 ar sedan.

IForedragshallaren visade etl stort anlal vackra fiargbilder som illustration
till foredraget som hade formen av en reseskildring. Vid Bertier. hogt uppe
vid St Lawrencefloden. fanns bla. inford Butomus wmbellatus, Populus bal-
samifera, Epilobium-, vide- och Seirpus-arter. Soderut 1 Ontario dominerar
{cer saccharum och de inre delarna tacks av lovskog med lonn, alm, ek och
Sassafras. Undervegetationen bestar av bla. Sanguinaria canadensis och L'ril
linm cernmum. Inom detta omrade odlas applen. vin, persikor m.m

Norra Quebec. som gar upp i skdldzonen, liknar Pinland med fall, gran
och hjork. T undervegetationen 1 Ontarios granskogar patraffas bla. Linnaca
borealts var. americana. Moneses uniflfora, Mitella-arter samt Martensia pani-
cuidata som ar Ontarios - Blue Bell-.

I overgangen mellan skoldzon och pririe viixer asp med rik undervegetation
av bla. Amelanchier och Prunus americana. Strand- och sjovegetationen lik-
nar myckel den vi aro vana vid. Vid Manitobasion finnas Seirpus och Phrog-
mites communis i slora mangder; 1 vatinet finns Lemna minor och trisulea.
Pa marsklandet omkring vixa Senecio palustris. Scolochloa. Lobelia spieata,
Stachys palustris samt Gleur maritima. 1 hjiartat av Manitoba patraffas egen-
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domliga [lygsandsemraden med Stipa-arter. PA den rena pririen vaxer Lilinm
nmbellatum. rosaccer, leguminoser. Linum. Viola-arler. saxifragaccer. Astra
galus-arter. Lithospermum mAfl. Prarien fortsattes 1 vaster av Rocky Moun-
tains med barrtradsvegetation. Pa fjallen finns bla. Dryas octopetala och
inforda tistlar. Vastsidan ar regnrik och har finna vi Psendotsnga Douglast
och Tsuge eanadensts med undervegetation av ormbunkar. Foredragshillaren
slutade med att namna nagra ord om the Coastal Range. som med sin vegeta-
tion av granshog och Psewdotsuga, gar ner 1 havet och ger upphov till en skir
gard som paminner om den stockholmska.

Den 16 mars. Tl lic. Henry Rufelt [oredrog revisionsberattelse over kas-
sorens, redaktorens och styvrelsens forvaltning under ar 1955, Full ansvarsfrihet
beviljades tacksamt.

I'il. kand. Lennarl Eliasson lalade om »Andningsgradienten hos rotters.
IPoredraget ulgjorde en oversikt over en del undersokningar. som galll and-
ningen 1 olika delar av veterotter. Andningen hos dessa kan sattas 1 relation
till tillvaxtprocesserna och till de mognadsprocesser. som ske 1 roten efler
stricckningstillvaxtens slut. Del giller ite enbart syvreforhbrukningens storlek
utan aven cellernas reaktion for glvkostillforsel, dinitrofenol och en del
oxidashimningsimnen ar beroende av deras ulvecklingsstadiunt.

1l lic. Hans Runemark holl sedan foredrag om »Lavar och lavsyrors. Ilos
vaxter finns en hel del substanser. vilkas funktion man e] kanner. ITos lavarna
finns en grupp sadana substanser: de kallas lavsvror. men borde rattare be
niamuas lavsubstanser, da de vanligen aro neulrala dmnen. De kunna delas
upp 1 tre storre grupper: pulvinsyretyvpen. antrakimoner och dibenzofuran
derivat. TForedragshallaren har med hjalp av bla. papperskromatografi un-
dersokt ell stort antal lavar pa deras lavsyror och funnit en del intressanta
laghundenheter. Foredragshallaren herérde aven problemel om lavsyrornas
fordelning 1 olika lavgrupper och konstalerade, att denna har ett vissl svsle
matiskt varde

Den 27 mars. Professor T A0 Bennet-Clark holl foredrag om »Mechanism
of geolropism in reots and rhizomes». De flesta forsoken hade utforls med
rhizomer av Aeyopodium och Oryza. vilkas Gllvaxtrorelser foljts fotografiskt
Rhizomer. som normalt vaxa helt horizontellt, reagera for dven myveket svaga
ljusrelningar genom att vaxa nediat, medan hog CO, halt gor att de vixa
uppal. Detta skulle kunna vara en foljd av att 1 rhizomet forefinnes (va
anlagonistiskt verkande reaktioner. som piaverkas pa olika safl av vitre fak
torer. F'oredragshallaren hade kunnal Konslatera, atlt nar rhivomen vands upp-
och-ner blir det en kraftig krokning uppat. som sedan avloses av en pendling
kring horisontalplanet. Foredragshallaren diskuterade forklaringar #ill detla
och namnde bla. en teori om auxin contra hamningsamne. Vid forsoken med
rotter hade Stnapis och Vicia anvints. Den geotropiska krokningen ar kraf-
tigare 1 jord an 1 fuktig loft eller mjukt medium. Foredragshallaren drog haray
den slulsatsen alt den relning, som uppkommer vid beroring. forstirker och
toan. 1 vissa fall ar ensam ansvarig for den geotropiska reaktionen. Sa lande
Krokningen varade. var tillvaxthastigheten nedsatt. Dessa fenomen ansig tala
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ren kunna forklaras med att vid den geotropiska retningen bildas en substans,
som medfor bade tillviixireakiion och krokning.

Foredragshallaren hade ocksi papperskromatografiskt undersokt forekoms-
ten av tillviixtsubstanser 1 rotterna. Resultaten tvdde pa atl det finns vissa
skillnader i lillviixtsubstanser hos rotter, som viixa normall och sadana som
ulsalls f6r geolropisk retning.

Den 7 maj. Slutgiltigt beslut lattades 1 frigan om viixtbytets framtida
stillning. Det beslols atl Botaniska muséet skall dvertaga viixtbylel och som
fo1jd hitrav findras stadgarna i enlighel med forslag, upplagel i protokoll den
L4 december 1955,

Akademitridgiardsmiistare Axel Torje demonstrerade Botaniska triidgirden.
IForst gavs en kort redogérelse for tridgardens historia, varvid bl.a. nimndes
alt den [orsta botaniska tridgarden lag i Lundagird och alt den nuvarande
ir knappt hundra ar gammal. Vidare redogjorde lalaren [6r tridgardens ut-
veckling och hur planeringen andrats genom aren. Diirefter foretogs en rund-
vandring genom tridgarden. varvid akademitridgardsmistaren [orevisade de
olika avdelningarna och demonstrerade specielll inlressanta viixler och viixt-
grupper. Rundvandringen innefatlade iven viixthusen, diir eft stort antal arter
just stodo i blom.

Den 27 maj. Exkursion till Rovarekulan och Ringsjélraklen, Exkursionen,
som leddes av professor Weimarck och direktor Flinek, stilldes [orst till
Rovarekulan i Gudmuntorp. Vegelationen hiir utgirs dels av en vackert utbil-
dad bokskogsvegelation, dels av dangsparlier pa omse sidor om en biick, Bland
lundvixterna lade man mirke till Petasites albus, Dactylis Aschersoniana,
Allitin ursinuam, Corydalis cava, Poa nemoralis, Lamium galeobdolon samt vio-
ler, siirskilt korsningen Viela Reichenbachiana X riviniana, P fingspartierna
kunde man finna Stellaria neglecta, Orchis mascula, Cardamine, Menyanthes
mufl Firden gick sedan vidare upp mot niset mellan 6stra och viistra Ring-
sjoarna. Hir gjordes en anhalt vid Bo. dir exkursionsdeltagarna fick tillfdlle
alt beskida den sillsvnta Petasites spurius, som viixer i hig fingsvegelation
niira stranden av oOstra Ringsjon. Ett besok gjordes sedan pa Bosjokloster
diir de gamla ekarna studerades. Harefter gjordes en vandring lings sydistra
stranden av viistra Ringsjon, dir dir. Flinck demonstrerade en rad intressanta
violer. Ilir viixer en tvp av Viela, som snarast ir atl betrakta som en mellan-
form mellan Viola montana och Viela canina. Denna bildar hiir Korsningar
med Viola riviniana och Viela Reichenbachiana. Dessa korsningar dlerfanns
ocksia lillsammans med korsningar mellan de bada senare samt mer eller
mindre rena arler. Ett uppehall gjordes senare vid ett lundparti niira Kulle-
berga, Ilir fann man en {lora med bla, Lunaria redivioa, Daclylis Ascher-
soniana, Orobus vernus, Stellaria holostea, Anemone ranunculoides och Vero-
nica monlana. Exkursionen avslutades med gemensam middag pia Sjoholmens
restaurant,

Den 20 september. Professor L. G. Romell, Stockholm talade om »S8kogens
kalkfrigas., Del har inda sedan tidigare hilften av 1800-talet i omgingar
varit modernt att kalka skogsjordar {or att sdka fa bitttre viixt, Forsok med



FRAN LUNDS BOTANISKA FORENINGS FORHANDLINGAR 1956 133

bokskog i Danmark gay vid handen att sjilva tillviixten ej gynnades av kalk,
men viil uppkomsten av groddplantor. Experiment ha visal alt rahumusen
ar ett mimirkt substrat {or barrtrid fven utan kalk och att kalkning dir sa-
ledes ej ger nigon viisentlig 6kning i produktionen. Talaren framhdll fiven,
att den iildre och i viss man fdnnu ridande uppfatiningen. att mar alltid skulle
vara surare in mull, ar felaklig och visade som illustration hirtill etl antal
tabeller dver pH-viirden i olika jordar. Professor Romells egna [Orsdk visa
alt vad som ir av storsta betydelse for en god vixt i skogen dr framforallt
del totala tillgingliga kvivet samt i viss man fosforférradel, icke kalken, d.v.s.
markens pH-viirde. En del intressanta forsok med bla. svampen Omphalia
maura har gjorts pid noga markerade arcaler i skog samt pa substrat av bla.
kinongarvat hudpulver, det senare for att studera vissa avfirgningsreaktioner,
som svampen foreler pa kalkad méir, Talaren slhutade med att krafligl betona
de ekologiska forsokens stora viirde och ansig att dessa borde fa stérre an-
dindning dn som hittills skett,

Den 14 oktober. Svampexkursion till Fyledalen och Sjébotrakten. Exkur-
sionen, som leddes av docenl IHans Runemark, gick forst till eft viagskil c:a
3 km oster om Veberdd. Hir, 1 en vacker ekdunge och pa ett styeke ljung-
bevuxen mark, fann exkursionsdeltagarna ett stort antal olika svamparter,
BLa. hittades den relativt siillsynta 1omska flugsvampen samt tre andra flug-
svampsarter. Kremlor, riskor, musseroner, skivlingar, soppar, hiittor, cham-
pinjoner och murklor insamlades ocksa och blevo utférligt demonstrerade av
deeent Runemark. Nista uppehall gjordes c:a 4 km efler Sjébo i en fingshok-
skog 1 vilken eft antal intressanta arter plockades. Dir fanns bla. den for
Skine speciella igelkottroksvampen, den siillsynta spiirefjillskivlingen, vidare
rulblicksvamp, svart trumpetsvamp, epilettlsvamp och ett antal olika skiv-
lingar, musseroner m.fl. Hiir fanns dven en {dér Sverige ganska ny art av
liksvamp, troligen kommen fran Amerika, men endast skadade exemplar hit-
tades. Vid dagens sista anhalt, Fyledalen blev utbytet tyviirr ganska ringa,
mest nagra arter av vaxskivlingar och andra skivlingar samt glitlerblieck-
svamp. Tolall insamlades under exkursionen mellan 90 och 100 arter,

Den 29 oktober. Fil. lie. Mans Ryberg. Stockholm, talade om »Systema-
tiska och morfologiska studier inom familjen Fumariaceaer, Fumariaceerna
utgor enligt vissa systematiker en egen familj, enligt andra en underfamilj av
Papaveraceae. De omfatta 1 2. uppl. av Engler & Prantl 16 slikten med sam-
manlagt c:a 425 arter. Storsta sliktel éir Corgdalis med c:a 300 och Fumaria
med ett H0-tal arter. Flertalet dvriga slikten dga diremot bara en eller ett
par arter vardera. Utbredningsomradet omfatliar Eurasien och Nordamerika
med ndgra mindre utposter i Nord-, Ost- och Sydafrika. Foredragshillaren
uppehdll sig 1 huvudsak vid Corydalis- och Fumaria-grupperna sami framhall
morfologiska karaktirer av betvdelse for den svstematiska indelningen. Sadana
firo tex. blom- och fruktbvggnaden, som visar pa stora likheter mellan Fu-
maric och de mediterrana sliktena Sarcocapnos, Cerafocapnos, Rupicapnos
och Plalycapnos samt mellan dem och sektionen Stylotome av Corydalis. Stor
dverensstiimmelse foreligger vidare mellan de typer, som {6retrids av €. solida,
€. cava och C. nobilis. Diaremot framstar andra sektioner av Corydalis som
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oenhetliga med den omfatining de ha 1 Engler & Prantl. Ovannamnda slakten
visa att det existerar en tydlig 6vergang mellan kapsellrukten hos Corgdalis
och noten hos Fumaria. Stort intresse tlldrar sig byvggnaden av de underjor-
diska organen pa grund av deras varierande utformning: rhizom, palrot, knol
rotter eller andra »knolformade» organ. ran den snormalas palroten har det
kotliga och oregelbundna rotsystemet hos €. nobilis utvecklats. Skenbart
starkt avvikande ar den ihaliga, korta knolen hos €. capa, men elt narmare
studium avslojar vissa hikheter med C. nobilts. Mest avvikande ar den massiva
knolen hos €. solide mfl Anatomiska studier ay groddplantor av (. cava
och € solide ha emellertid visat, att knolarna anlaggs pa samma satt men
att ohikheter uppsta redan under forsta levnadsaret till foljd ay olika kambie-
organisaltion och karlstrangsforlopp. De monokolvla tvperna (€. cava, €. so-
lidda) jamfordes med de dikotvla. som bilda huvudmassan av [umariaceerna.
Liknande exempel fran litteraturen anfordes. De gillde spec. Umbelliferae.
Nagot andra, forkryvmpt hjartblad har e¢) patraffats och den fortsalta blad-
stallningen overensstiummer med de dikotvla tvpernas. AllL talar for att del
enda hjirtbladet motsvarar bigge hos en normal dikotyledon. En oversikt ay
kromosomtalstorhallandena visade alt Corgdalis har grundtalet 8 och nastan
alltid 2n =16, Fumaria och ovriga mediterrana slikten ha daremot mycket
hogre tal. Vasenthigt ir att detta galler aven for sckl. Stylolome av Corgdalis
Morfologiska och eytologiska fakta peka salunda pa att denna sektion ar nar-
mare befryndad med Fumaria an med ovriga Corgdalis. Aven utbrednings-
forhallandena visa atl de mediterrana tvperna bilda en enhetlig grupp. Huvud-
massan ay Corgdalis hor daremot hemma i Ostasien. Endast 4 sektioner ha
storre uthredning 1 Furasien. Till dem hor de med knol utrustade arterna, som
tveks vara val anpassade ull olika miljoer. Vad slotligen relationerna mellan
de olika skiktena betriaffar synes Dicentra vara ursprungligasl och Fumaria
visar de flesta dragen av reduktion.

Den 22 november. Valdes styvrelsen for ar 1957, Valda blevo ordf: decent
Hemming Virgin, vice ordf.: docent Ove Almborn. sekrelerare: amanuens Rolf
Dahlgren, vice sekreterare: fil. mag. Nils Malmer. Ledamoter utan sarskild
funktion: professor Henning Weimarck, docenl Bertil Hylmo, fil lie. Henry
Rufelt. direktor Gunnar Weibull samt fil. mag. Sven-Olov Strandhede. Till
revisorer for ar 1957 valdes lektor Oscar Palmgren och fil. dr. Asta Alme-
strand och som suppleanter assistent Bo Pelerson och fil. mag. Sven-Anders
Bjorse.

Professor Hans Burstrom talade om - Exempel pa rotstrukturens betvdelse
for enzymaktivitels. Som exempel pa en enkel enzymreaktion ha vi spjalk-
ningen av sackaros 1 glykos4-fruktos under inverkan av olika typer av in
vertas, Dessa enzym finnas 1 praktiskt taget alla vaxteeller. Om plantor satias
i en losning innchallande sackaros, upptrada glvkos och fruktos mycket snabht
i yttermedicl, detta trots att sackaros visat sig upplagas myeket langsaml i
cellerna. Forutom rotter ge aven andra vaxtdelar samt jasteeller upphov till
dylika fenomen. Spjalkningen av sackaros utanfor spilva vivnaden forsiggar
pa spilva cellvian. Forsok med tillvaxtimnen och isolerade rotter ha visat att
kvantiteten spjilkad sackaros ar helt beroende pa mingden av 1 lésningen
befintliga rotter. Sareffekter aro praktiskt laget obelintliga. De erhallna resul-
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taten stoda starkt teorin om att spjalkningen sker pa cellvian. Med hjalp ay
olika tllvaxtregulatorer (fenvlborsyra: 2-4-diklorfenoxiisosmorsyra) har olika
morfologiska typer av rotter erhallits. och vid jamforande forsék med dessa
har det visat sig. alt sackarosinversionen blir proporfionell mot den totala
rotvtan. oavsett pa vilkel satt ytans form och storlek framkallats. Resultaten
kan tyvdas sa, att aktiviteten ar densamma per vienhel och att lllvaxiregula-
lorerna ¢j andra ytans enzymaktivitet. Fn okning av rotharen ger ju storre
via och har sakerligen stor betvdelse for okningen av den totala enzymaktivi-
teten 1 roten. Hela fragan har stor belvdelse. nar det galler upptfatiningen ay
en vaxteells egentliga byggnad. Amnesomsatiningen kan [Orsigga pa vtan och
behover e allud ske 1 cellens inre. Yttermediet kan saledes 1 hog grad paverka
en vavnads amnesomsattning.

Docent Ove Almborn talade om -Problem mom familjen Restionaceae
Familjen Restionaceae innehaller 20 slakten och 230 arter. Av dessa ar huvud-
massan svdhemisfarish till sin uthredning. Iabituellt se de ut som halvgras,
ibland som juncaceer, aro ofta bladfattiga eller med reducerade blad samt ha
ax eller hoptrangd vippa med bracteer under. De kunna sagas vara rester an
en urgammal sydhemisfarisk flora. Foredragshallaren visade ett stort antal
olika arter och ramholl de vasentliga olikheterna mellan dessa.

Den 15 december. Valdes revisorer for slutrevision av vaxtbyviet., Valda
blevo: Il lie. Avtur Almestrand och fil. lic. Henry Rufelt.

Docent Hemming Virgin talade om: »Nagra glimtar fran den amerikanska
vasthustens. Foredraget antog formen av en skildring av en lur genom olika
delar ay Kalitornien. Med utgangspunkt frin Carnegie-institutionen vid Stan-
forduniversiletel c:a 7 mil soder om San Francisco gick farden soderut Lings
kusten med bilder over chaparralvegetationen 1 kustbergen och av en del
andra typiska vaxter. sisom Ceanothus, Arbutus Menziesu mofl Strax soder
om Monterey-omradet vek luren av in mot landet, varvid bilderna vackert
tllustrerade den tlltagande arnditeten nar kustbergen overskridils, FParden gick
tvarsover Central Vallev med dess odlingar och bevattnmgssystem och vidare
genom Mohave oknen med bilder av bla. Yucea brevifolin och olika tvper av
annuella okenblommor. Darefter visades nagra bilder fran Sierra-omradet med
bla. Sequotadendron gigantenm. Farden gick vidare ned till Death Valley med
dess starkt ultorkade och varma okenlandskap. Efter nagra bilder fran Los
Angeles-omradet avslutades foredraget med nagra strobilder av den nordkali-
forniska kusten med Sequow semperoirens och undervegetation av azaleor
och Rhododendron

LArs-GoOsTA DAHT
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Sigfrid Arnell: Ilustrated Moss Flora of Fennoscandia. 1. Hepaticae, 1956.
— Gleerups. Pris 35 kronor.

For nordiska vrkesbotanister och amatorer innebiir Sigfrid Arnells mycket
efterlinglade illustrerade levermossflora en verklig kiilla (ill glidje. Det ir den
firsta i sitt slag som tryvekts i vart land, och dven om ej varje art ir avbildad
(som Lex. i Elsa Nyholms bladmossflora. del 1T i samma serie}. sa ir belaten-
heten inte mindre for det.

Namnel Arnell dr i Sverige sedan inge forknippat med levermossor. Forf.
bygger i viisentliga delar pa sin faders, II. W, Arnells, levermossflora 1928,
Bitvis iir den svenska lexten diar dirckt oversatt till engelska. H. W. Arnells
flora var vad den intresserade hade att g efter i niira 30 dr. Den dir ej illustre-
rad, och fior bilder brukade man av vilvilliga radgivare hiinvisas (ill Jensen:
Danmarks Mosser, del I {som gir att lisa) eller Buch: Suomen Maksasam-
malet (som inte gir att Hisa), Men samtliga Buchs ulomordentligh dekoraliva
och siillsynl tvdliga och klargérande bilder dir nu sritddades frin den lilla
finsksprikiga floran och har av S. Arnell blandats upp med atskilliga andra i
hans nya flora,

Den engelska texten dr littlast och klar och innehaller lalrika och viillplace-
rade hiinvisningar till figurerna eller till andra lexisidor. Vissa delar av Arnell
1928 iir fOre Oversiitiningen starkt omarbetade cller hell nyskrivna, Lex. vid
sliktet Calypogeia. Nomenklaturen dr helt reviderad och torde fvlla hogl
stitllda ansprak pa vederhiftighel och modernitel. Betydelsen av elt nomenkla-
toriskt rittesnore, siirskilt for andra botanister iin bryvologer, kan inte over-
skattas, och utan tvekan kommer den nya levermossfloran atl atminstone i
Norden anviindas som sadant riittesnore.

En nyhet éir att uppgifter om kromosomtal v inforda, diir dessa dr kiinda.
Sa anges tex. den relativt nybeskrivna Pellia borealis ha n 18, vilket dr dub-
belt sa miinga som hos nagon av skiktets tre andra nordiska arter. Alla i flor-
omradet funna arter fir numrerade i 16pande 6ljd: bra fér den som snabbt
vill ha en siffra pa den fotala artstocken, besviirligare om man vill ha ari-
antalet inom varje slikte, Utanfér numreringen v dessulom dtskilliga arter
angivna — olta ocksi illusirerade vilka av olika skiill kan tiinkas bl
pitriiffade. Denna anordning ir utmiirkt, om man dir obunden av ekonomiska
hitnsyn, Det dir ingen tvekan om att floran dir patallande spatiost skriven:
wa 300 sidor for ungefiir lika minga arter. Man dir emellertid tacksam for
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denna frikostighet med utforliga artbeskrivningar och  bestimningstabeller
iven i eft illustreral verk, nir det giller en sa besviirlig grupp som levermos
sorna. Och alla forskare som har anledning att utnyttja denna flora kommer
all villsigna dess detaljrikedom.

Till stor del far formodligen utforligheten sin forklaring genom att sa stora
delar av Arnell 1928 direkt Oversatts till engelska i Arnell 1956, Ulan denna
algiird hade man haft svart att forstd hur en forskare, enligt officicllt sprak-
bruk en amator, vid sidan av sitt medicinska vrkesarbele hade kunnat astad-
komma nigot liknande, Man anar decennier av modosam planering och Lids-
krivande malerialsamling och bestimningsarbete. Atl vid redigeringen ¢ alla
trvekningstekniska skonhetsfliickar forsvannit, drv detaljer av perilert intresse,

Det matte vara roligt alt vara forfatltare — och forliggare -~ till en flora,
som forr eller senare alla fortinksamma botanister i landel, jo, i hela norra
Europa, maste skaffa sig — och kdpa med glidje.

EDVARD VON KRUSENSTJERNA

Heukels van Ooststroom: Flora van Nederland, 14:¢ uppl. — PP, Noordholf,
Groningen 1956, 890 sid. Pris bunden 11.50 floriner.

Intresset [Or ntredning av olika linders och omriadens flora har under aren
efter sista viirldskriget vuxit sig allt starkare. Nvligen har vi sett »Flora of
the Brilish Isless publiceras och réna si slor efterfrigan, att den redan ir
utgingen fran forlaget, och nu kommer denna »Flora van Nederland», sam-
tidigt som den stort upplagda « Flora Neerlandicas dr under ulgivning. | Eng-
land har to.m. den gamla idén att £a en »Flora Europacar pa allvar tagits upp.

sFlora van Nederland» har i allménhet accepterat resultaten av under se-
nare ar genomforda experimentella revisioner ayv slikten och arlgrupper med
deras ofta myckel sniiva artbegrepp, sisom betriffande Erodivm cicularinm
glutinosum, medan den i andra fall foretriider en vidare artuppfatining iin vad
vi i allmiinhet ar vana vid, tex. vad angar Salicornia, diir blott S, europaca
upptages som en mycket polymorf arl, och Stellaria media - Komplexet, var-
inom S. neglecta och S, pallida uppfattas som underarter till S. media. Vad
Salicornia betriiffar beror viil den foretridda uppfaltningen pa att gruppen
innu ej dir lillfredsstillande utredd i Nederlanderna, men Stellaria media - en-
heterna iir vid detla laget vill klarlagda. Detta betyder dock inte si myveket;
om arlavgriinsningar torde man aldrig bli helt ense.

Av intresse dir att se skillnaderna mellan den nederlindska och den svd-
skandinaviska floran. lin snabb genomging av arthestandet ger vid handen,
alt nagot dHver 100-talet vildviixande arter inle édr kiinda hos oss, medan niistan
lika méanga fir kiinda i Svdskandinavien men ej i Nederlinderna. Differenserna
markerar den stora skillnad, som finns mellan virl pa nordliga och dstliga
arter rika omrade och Nederlindernas rikedom pa svdligt och viistligt ut-
bredda arter.

Jimforelsevis starkl representerade i Nederlinderna ir bla. Euphorbia,
Batrachinm, Serophularia, Veronica, Orobanche och Tencrinm, medan Ane-
mone (inkl, Pulsatilla), Geraninm, Melampyrum och Melica iir starkare fire-
tricdda hos oss.
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Den nva floran ar synnerligen Iatthanterhy genon: sitt lampliga format, Den
ar tryekl pa ett fint. tunt papper. som gor den mattlig 1 tjocklek trots det
stora sidantalet. Nustrationerna ar klara och tyvdliga och framhiaver vasentliga
karaktirer. Denna flora ir ett valkommet hjalpmedel tor dem som vill orien
tera sig 1 Nederlindernas flora eller ar intresserade av arlers olika differen-
tiering 1 olika delar av ulbredningsomradel

HENNING WEIMARCK

Conference on chromosomes. 231 sid. Pris inbunden FL 810 — W, E. L
Theenk Willink. Wageningen 1956,

Nagra dagar i april 1956 holls 1 Wageningen en, som det kallats, konferens
om kromosomer. Nagra av de mest framstaende representanterna for euro-
peisk kromosom-, mutations- och evtokemisk forskning hade inbjudils atl
halla foredrag over sina resp. forskningsgrenars nuvarande stallning. De sju
foredragen ha nu utgivits 1 tryck. Det ar en intressant och givande liasning.
De flesta foredragen aro rikt illustrerade. minga av figurerna aro atergivna
pa planschpapper.

Det storsta bidraget nara femtio sidor och 41 figurer ar H. D. Sprin-
gall's »Some aspecls of the chemical structure of proteins and nucleic acids».
Andra evtokemiska bidrag ar N. W. Pirte. ~The recognition, distribution and
action of nucleic acids: och T. Caspersons -Cytochemistry of nuclear cle-
ments». Springall visar berattigad siolthet over de valdiga framstegen i1 ut-
forskningen av nukleinsyror. proteiner och nukleoproteiner och har som slut-
ord ett uttalande » We are thus at an exciting slage at the study of these sub-
stances . . . Further studies of these fascinating substances and their behaviour
jointly by the chemist, biochemist, biophysicist and biologist may open new
chapters in our knowledge of life and heredily and in the conquest of disease »

E. Heitz behandlar i 0 Die Chromosomenstrukiur im Kern wahrend der Kern-
teilung und der Entwicklung des Organismus» kromosomstrukiur, heterokro-
malin och strukturindringar av kromosomerna under organismens onlogeni,
Arne Muntzing har ett viloverlagt bidrag - Chromosomes in relation fo speeies
differentialion and plant breeding . Plantbreeding har fatt storsta utrymmet, vil-
ket ar naturhigt med hansyn till att konferensen anordnats vid Landbouwhoge
school. Ake Gustafssons foredrag ar har publicerat snmman med Lars Ehrenbery
och D von Wetltstein under titeln »Studies on the mulalion process i plants
— regularities and intentional control-. Det dr har fraga om resultal yvunna
av Gustafssons forskargrupp i Svalov efter bestralningar eller kemiska he-
handlingar av olika lantbruksvixter. - Mulations whether sponlaneous or in-
duced, are regarded as arising at random. In our opinion this is not so.
En direkt kontrollerad eller dirigerad multationsprocess maste ju bli av enorm
betvdelse for framtida vaxtforidling.

Sjunde och sista bidraget ar C. D. Darlingtons »Messages and movemenls
in the eell-. Det dr fraga om forbindelserna. kommunikationerna mellan Kro-
mosomerna och cellen. D. dokumenterar har sin formaga atl av isolerade tra-
dar av fakla gora en vackert monstrad vivnad

ArRTUR HARANSSON
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Forskningsprofessur. Malematisk naturvetenskapliga fakultelen vid Lunds umiver
sttet har den 23 jan. 1957 beslutit hemstalla hos Statens naturvetenskaphiga torsk
ningsrad om en forskningsprolessur for laborator Albert Levan

Statens skogsforskningsinstitut. De sakkunmiga for tillsattandel av befattningen
som professor och forestandare for avdelningen for botanik och marklira vid Sta-
tens skogsforskningsinstitut ha forklarat bada sokandena till befattningen, forsoks-
ledare. doeent B Rennerfelt och 1:e assistent. docent € O Tamm. kompetenta. Tre
av de sakkunniga, professorerna L. Bjorkman och C. Malmstrom. Stockholm, samt
prof. H. Robalk. Stend, Norge. ha placeral Tamm 1 forsta och docent Rennerfell 1
andra rummet, den fjarde sakkunnige. prof. H. Burstrom. Lund. har uppfort docent
Rennerfell 1 forsta och docent Tamm 1 andra rummet.

Docentur. Till docent 1 systematisk botanik vid Lunds universitet har forordnats
fil. lie. Borje Lovkvist

Marinbotaniska institutionen i Goteborg. Den 16 febr. 1957 invigdes 1 Goleborg den
nva marinbotaniska mstitutionen av reklorn for Goteborgs universitet. professor
H. Irisk.

Svenska botaniska foreningen. Svenska botaniska foreningen fhirade den 16 febr
1957 sitt b0-arsjubileum 1 Stockholm, varvid Gll hedersledamoter av foreningen val
des prof. T Lagerberg och lektor K. Afzelius

Utmiirkelser. k. Lantbruksakademien har uldelat det Bergstenska priset till docen
lerna B Eklund och O Langlet for konstruktion ay apparatur for arstmgsmatnimsg

Forskningsanslag. Knut och Alice Wallenbergs stiftelse har un
der dr 1956 beviljat bla. ett anslag a 150.000 kr. till Lantbruksakademien for tre
ars forskningar rorande dkerbruksvaxternas overvintringsproblem och 150000 kr
till Foreningen for vaxtforadling av frukirad for verksamhelen vid Balsgard. —
K. Vetenskapsakademien har den 9 jan. 1957 fran den Hahnska fonden
utdelat 1.400 kr. till fil. mag T Soderstrom {or algologiska forsknimgar pd vistra
Irland och 1.000 kr. till amanuens K. Thomasson for undersiékningar over plankton-
alger 1 sotvatten Av Magnus Bergvalls stiftelse utdelades den 15 jan
1957 {oljande anslag for botanisk forskning: Till prof. N. Fries. Uppsala, 7.200 kr
for undersokning av olika melaboliters mverkan pa hogre vaxter 1 renkultur: ull
doc. Hedda Nordenskiold, Uppsala. 4200 kr. for undersokning av inverkan av ront-
gen pa material med diffusa kromosomer: Ul lektor S Ronnerstrand. Goteborg
1.000 kr. for undersokning av pyvrokatekinderival 1 oxidassvstemet hos Furcellaria
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Ul sekreterare 19, Sjiborg. laborator . Aberg, Uppsala, och prof. E. Akerberg,
Svalov, 8000 kr, for undersokning av hekiimpningen av vild 1ok; tll fil. lie, G. Sten-
lid, Uppsala, 8000 kr. for undersokning av vissn sockerarlers inverkan pi Hillviixt,
saltupplagning och andning hos kulturvaxter: Gl agronom B. Torssell, Uppsala,
2500 kr. for undersokningar dver hostoljeviixternas dvervinkring: till Uppsala uni-
versitels institution for systematisk botanik 5.000 kr. fér inkép av fil. dr A, H.
Magnussons lavherbarium, - K. Lantbruksakademien har den 28 jan.
1957 ur A. W. Bergstens fond utdelal blLa. 800 kr. LIl agr. lic. H. Esbo.
Stockholm. for fortsatta undersékningar av livskraftens bibehallande hos limolej-
6 vid langlidslagring; 1.800 kr. il assistent 1. Fernqvisi. Akarp. for fortsatia
blombiologiska undersikningar inom Ribes; 1.000 kr, till agr. dr J. Mac Key, Svalov.
fir studier av artdifferenticringen inom I'riticum; 5,760 kr. till laborator 12, Aberg,

Uppsala, {6r studier av fenoxattiksyrornas inverkan pi ogrisfronas och kullurviixt-
fromas groningshiologi; 3.500 kr. Gl prof, 15, Akerberg och docent A, Haghery,
Svaldv, fiir undersdkning av fotosyntesen hos viixtmalerial av varierande genetisk
konstitution. Ur Adolf Dahls fond har akademien vidare utdelat 2.000 kr.
till agr. lic. 8. Bingefors, Uppsala, for forlsatta undersikningar av arftlighetsforhal-
landena hos rodklover betriiffande resistens mot stjilknematod mam.: 2800 kr. till
agr. lic. S. Bingefors och agronom A. Borg, Uppsala, fir metodikprovning och orien-
terande jamforande studier av sortskillnader i friga om resistens mot uppfrysning
hos haslvete och ridkléver; 5.170 kr. till agronom N. Jonsson, Uppsala. for fortsalla
understokningar av konkurrensen mellan baljviixter och gris i vallarna: 1.340 kr.
LIl luborator E. Aberg, Uppsala, [or ovanniamnda undersdkning.

Linné-jubilewm i Uppsala. 250-arsminnel av Linnés fodelse kommer atl firas ay

Uppsala universitet den 28—31 maj: i programmel ingar bLa. etl symposium dver
dmnet «Systematics of to-davs, vilket dger rum den 28 - 29 maj.

Botanikpremium

For att uppmuntra botanikintressel bland studerande uldelar Lunds Bola-
niska Forening argang 1957 av sin tidskrift » Botaniska Notiser» som premium
till fem botaniskt intresserade elever vid gyvmnasier och folkskoleseminarier.
Biologiliirare, som har nagon lamplig elev atl foresla, ir viilkommen med [6r-
slag = med kort redogorelse for vederbirandes kvalifikationer — till Lunds
Botaniska Forening, Box 41, Lund, fore den 10 maj. Forsta hiiftet av tidskrif-
ten kan uldelas i samband med terminsavslulningen, medan de dvriga tre
hiaftena sindes direkt till eleven efter hand som de utkommer.



