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Some Further Experiments on Chronic
Gamma-Irradiation of Plants

By NiLs NyBom

Balsgird, Fjalkestad. Sweden

Introduction

The application of alomic energy has given us new tools in the study
of the biological effects ol radialions at the same time as it stresses
the importance of investigaling further the consequences of exposing
living matter to ionizing radiations.

The biological radialion effecls have become ol interest for several
reasons. Any allempt to clarily their nature, or the mechanism of aclion
of the radiations, will also shed some light on the organization and
function of the cells and their constituents. IFrom a practical point of
view, the production of new radiation-induced types of cullivated plants
is becoming increasingly important in plant breeding,

It is often convenient Lo divide the primary biological radiation effects
into physiological or somalical as opposed lo hereditary or genelical
effects. The former ones, being limited to the irradiated individual,
affecl primarily non-genelical elements of the cells. The genetical effecls,
on Lhe other hand. concern the genelical material and may, therefore,
be inherited by the progeny if nol eliminated during the growlh or
development of the organism. Though this distinction is often helpful
in the discussion and will be used in this paper, il is certainly somewhat
schemaltical. It must also be kept in mind that the genelical material
may be damaged “physiologically”. This is menlioned parenthetically,
because mutagenie or toxic agents may have a specific alfinity e.q., for
nucleic aecids. but this does not necessarily mean that their general
biological effects are mainly “genetical” in nature.

A research method somelimes used 1o dilferentiate belween physio-
logical and genelical effeels applies | variation of the rate al which the
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radiation dosage is administered. Most physiological changes show a
pronounced dependence on the radiation intensity, i.e., they obey a time
factor, whereas an apparent independence ol the dose-rale was carly
found to be typical for the primary genelical evenls. This lack of time-
factor dependence was then inlerpreted so that each clementary radia-
tion unil absorbed by a sensitive biological enlity. e.g., a gene, directly
and invariably led to an observable effect. All these partial effects should
be completely additive. and the total end effect. therefore. independent
of the dose-rale (i.e., the “Treffer” or “farget” theory, cf. Timofeett-
Ressovsky and Zimmer. 1947).

If, on the other hand. secondary physiological reaclions intervene.
the end resull may vary according to the rale at which the irradiation
wis given. Usually Lhere are inilialed regeneration processes tending
to reduce the final damage when the dose is spread oul over a longer
time,.

The common ability of the genetical changes to reproduce them-
selves, which is part of their definition. tends to make them independent
of Lhe time-factor lo a larger exlent than the physiological ones, but
evidence has now accumulated which shows that they mayv also be
induced in an indirect manner just like the latter ones (c¢f. lilerature
quoted e.g., by Nybom el al., 1952, and Lhrenberg and Nyvbom. 1951].
However. it seems that the localized action of the aclive parlicles still
makes the genetical effects of radiations interpretable by a kind of
targel theory.

The last years’ advanced methods of producing radioaclive isolopes
have given us increased possibilities of exposing extensive malerials to
large chronic doses of various radiations, especially with y-rays lrom
Co%. At the same time, the widened use of alomic power and of arti-
ficial radioaclivily necessitates a better understanding of the effecls of
chronie irradialions, especially from the point of view of radiation
protection.

One of the objectives of the Swedish Group for Theoretical and
Applied Mutation Research has been Lo aid the production of mulations
for practical purposes. e.g., by Irying to separate genelical and physio-
logical radiation effects. A differential protection against physiological
damage would namely make il possible to accumulate a higher propor-
tion of genelically changed individuals in the progeny of the treated
plants than would normally be possible. The mechanism could be lwo-
fold: cither a protection against physiological killing thereby permitting
higher doses to be used or a reduclion of lhe “intrasomalical elimina-
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tion processes” (¢f. Ehrenberg and Nybom, 1954, p. 407 408} which
would perhaps be more effective. This elimination lends to lower propor-
tionally lhe effect of higher doses. finally leading to a plateau of the
dose: effecl curve.

Up to now, these attempts have been only partially successful, as most
factors prolecting against somalical damage also reduce the yield of
mutations. In fact. the best way so far has been lo use neulrons, giving
less elimination than the x-rays. The application of chronie irradiztions
was thought of as one possibilily of differential prolection. but recent
results (Nybom ef al., 1956) indicate that even chronic irradiation may
be insullicient to raise the mulalion Irequency curve above the platean
mentioned.

A special way ol varying lhe dose-rate of the irradiation is lo make
it intermiltent. i.e.. lo let irradiation periods alternale with rest periods.
One of the aims of the present publicalion is o communicate some
results from such fractionated irradiation of growing planls as com-
pared wilh continuous exposure,

It was considered suilable to divide the 24 hours info two 12-hour
periods, so thal one part of the malerial was irradiated only during the
day and an other part only during the night. As many life-processes in
bolh plants and animals show a marked daily rhythm, it might then be
interesling to see whether the plants are more sensilive towards irradia-
tion during the light or during the dark period.

Technical Arrangements

The radiation was oblained from a slationary outdoor Co®-source at
the Balsgard Fruit Breeding Institute, in soulhern Sweden. The source
has been described before. e.q., by Ehrenberg ef al. (1954). During the
summer of 1955 it had a strenglth of ¢. 15 curies, giving a dose-rale of
460 r/day at 1 metre’s distance, measured by means of a bakelile-walled
ionization chamber “free in air’.

The plants to be irradiated were placed in seclors around the source.
as shown in Fig. 1. Close to the brass tube holding the coball there
was buill a special stand bearing Lhree lead shields, Fig. 2. The central
one of these was [lixed in order to prolect one sector from irradiation.
The olher two shiclds were attached at each end ol a eyele-chain hung
over a cog-wheel. turned by a slow-going motor. Thus, when one sector
was protected the other was open for irradialion and vice versa. The
direction of the motor was changed in lhe evenings and in the mornings
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Fig. 1. Plan of the gamma field at Balsgiard during the summer of 1955. Cf. lext

Fig. 2. The stand bearing the lead shields, the left one is down. the right one in
position to protect its sector. In the centre the fixed shield protecting the
control sector. The brass tube, visible at the top, contains the cohalt. The
position-contacls are visible just under the cabinet conlaining the electrical
instrumentation.

by means of a contact-watch. Posilion-contacts switched off the motor
when the shields were in position. The watch was set to effect Lhe
changes at 04 and 16 o'clock, as it was supposed that the rising ol the
sun (belween 03 and 05 o'clock) indicaled the iniliation of those pro-
cesses in the planls occurring during the day.

The last sector was continuously irradiated day and night. with the
exception of fairly short periods for management and inspection,
amounling o less than 5 per cent of the total time.

The thickness of lhe lead shields was 15 em, which permilled less
than 0.1 per cenl of the primary beam to pass through. However. from
rarlier experiments we knew that we had to calculate with a consider-
able secondary radiation from unshielded parts of the sland. from
surrounding plants, the soil and especially from the air. Measurement
of the scatter in the shielded seclor by means of a Philips’ pocket dose-
meter showed the dose-rate to be between 4 and 6 per cent of what it
was at the same dislance in the open sectors.
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Fig. 3. Diagram showing the growth in height of flax, barley and beans at various
distances from the Co®-source.

Plant Material

The main material consisled of barley (Hordeum distichum, an x-ray
induced straw-stiff mutant, Erectoides 23, was used; ¢f. Nybom. 1954)
and horse beans (Vicia faba f. equina, a Svalof strain). They were
sown in double radial rows. A number of other plants were sown or
planted in 1-m. long wooden flats (Figs. 2 and 4). These were plants that
had earlier heen used as “radialion indicators™ cither al Balsgard (e¢f.
Ehrenberg et al., 1954) or at Brookhaven (¢f. Sparrow and Christen-
sen, 19563), viz. flax (Linum wsitatissimum), Godetia amoena, Matthiola
annua, Tradescantia paludosa and Lilium longiflorum. In addition
several other kinds of planls, fruit trees, small-fruil bushes, ornamental
shrubs and various crop planls were irradiated for plant breeding
purposes.

The barley material is lo be analysed also for induced mulations and
must. therefore, be cultivated a vear longer. For the same purpose there
were also arranged barley plols receiving especially low doses together
with a well-protected control,

Eifects Studied

Growlh. As expected the planls showed very different tolerance
towards the chronice irradiation,

The growth m height of the flax. barley and the beans is shown in
Fig. 3. The flax proved to be extremely resistanl. Even the plants
standing closest to the source and receiving 600- 700 r/day did not
suffer very greatly.

The barley and the beans, on the other hand. showed all degrees of
growth inhibition from lhe limit of survival to complelely normal
growth. For barley these limils were situnated belween 150—200 and
30-—40 r/day, and for the beans belween 65—90 and 20 30 r/day.
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Ilig. 4. Photographs of the plants growing in the wooden flats. The symbols set

above or below the respective plants mean: Fl. flax; Ma, Matthiola; Go, Godetia:

Tr. Tradescantia; 1.i, Lilium. For the irradiated plants the svmbols are framed. solid

lines indicaling rel. good growth amd dotted lines serious inhibition. For Kkilled
plants the symbols are lefl without frames,
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If the daily doses corresponding to the height measurements are cal-
culated. it will be found that the planls reacted in a rather similar way
whether the irradialion was continuous or concenlrated to 12 hours
per day. Also. there was no significant difference between the day and
the night irradiations.

The appearance of Lhe planls in the flats is shown in Fig. 4. The
lower hall of the figure shows the plants in the protected sector {pholas
laken on Sept. 19th, when Godetia had already fructiflied). The upper
corresponding row of planls were irradiated during the day. Even in
regard lo lhese plants there was no apparent effect of the dose [rac-
tionation and scarcely any difference between day and nighl exposure.

As already menlioned the flax turned oul to be extremely radio-
resistant. An other plant, which has been grown at the source for
several years and been found to be alimost as resistant is white mustard,
Sinapis alba. Even in 1955 it developed quite well at 400 r/day. Godetia
and Matthiola were considerably more sensitive. They stopped growing
at 200
al 30—40 r/day. Thus they come just after barley in sensitivity, Trade-
scantia was still more sensitive, being markedly retarded already at

300 r/day. They did nol grow comparalively normally until

20 r/day. Lilium longiflorum was the most sensitive of them all, only
forming 6 10 em long dwarfish shoots even al about 20 r/day.

Between the flax and this lily there is certainly a faclor in lolerance
lowards chronie irradialion of more than 100.

Fertilily. The degree of seed setling was determined for three of
the plants, viz. the flax, the barley and the beans. Their respective
fertilities are shown in the diagrams of Fig. 5.

Il is interesting to note that aboul the same relations in sensilivity
are found as for the growth. The flax is some 10 limes more resistent
than the barley and some 30 times more than the beans.

Furthermore, the reduction in ferlility seems to be proportional to the
daily dosage only. irrespeclive of whether it is given continuously or
fractionated into 12 hour periods.

The pollen fertility was also studied in the same plants, Samples of
pollen was pul into laclo-phenol-fuchsin and the proportion of mor-
phologically normal grains was determined. Usually this melhod gives
very reliable resulls, bul in all planls studied in this case the reduction
in fertility due to the irradiation was very small and irregular, varying
belween 0—20 per cent even in plants which would later show almost
complete seed slerilily. Either the appearance of the pollen grains does
not reflect their true constitution, or the seed aborlion lo a large exlenl
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is due to radiation damage at a later stage than fertilizalion, presumably
during early embryogenesis, wilh its rapid cell divisions.

Discussion

Analogous to the division of the primary radialion effecls into physio-
logical and genetical ones, the corresponding two kinds of mechanisms
can be made responsible for the general damage caused by chronic
radiations on growing planls. Physiological injuries may e.g., consist
of melabolic disturbances of wvarious kinds, enzyme inaclivalion or
inhibition of enzyme synthesis, destruction of growth factors or other
interferences with cell growth and division.

Genetical injuries, the extent of which could determine the tolerance
of diploid organisms towards chronic irradiation, are mainly to be
sought in chromosome disturbances. In the form of deficiencies and
translocalions these changes lead lo division irregularities and/or gene-
tical unbalance — not so much of the irradiated cells themselves -—
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bul rather of the daughter cells. They may cause anatomical disturb-
ances, growth disorientation, degeneration of meristematic lissues
(blind shoots, ¢f. Hagbherg and Nybom. 1954). initiation of secondary
meristems, fasciations, bifurcations of the vegetation poinl and other
abnormalilies.

There is little doubt that a good deal of the radialion damage caused
to living plants is purely physiological in nature. Gunckel and Sparrow
(1954) even conclude that most, if not all, of the abnormalilies “result
from the induced physiological or biochemical disturbances™. This is.
however, not in good accord with the common experience that physio-
logical processes in vivo are fairly radio-resistanl. Forssberg (1945)
says: “It is for instance noticeable that when doses are given which
produce fairly slrong histological disturbances in the cells, or even
cause death later on, a great many fundamenlal biochemical reactions
appear to be practically unaffected by the irradiation”.

On the other hand, there are many observalions poinling to a rather
specifie sensitivity of the chromosomes towards radiation. From the
experiments reported in this paper one may notice chromosomal damage
leading lo 25— 50 per cenl slerilitv already after doses leaving the
growlh and development relatively uninfluenced. Gray and Scholes
(1951}, studying the effects of radiations on Vicia rools, also consider
that ¢chromosomal dislurbances play a major réle in growth inhibition.
Reference could also be made to the mode of dying of irradiated micro-
organisms. The exposed cells themselves show no sign of damage, bul
when they attempt to divide the injuries become acute. leading to the
death of the daughler cells, probably due to induced chromosomal
changes (¢f. Nybom, 1953).

Also. this interpretation ol the mechanism is in line with the often
made observation that it is particularly the meristemalic regions that
show the greatest sensilivity, whereas differentialed tissue - even when
engaged in high melabolic aclivily — may be relatively resistanl.

The order of sensilivity found among the plants studied in this
paper seems Lo warrant the view, expressed also hy Sparrow and Chris-
tensen (1933), that species with large chromosomes are especially radio-
sensitive. In order to study this in more detail the aulhor made root tip
squashes of all species used as indicator plants. The chromosomes are
drawn in Fig. 6 with the same magnification and arranged according
fo increasing sensitivily. The lendency is striking. One can hardly avoid
the conclusion that the size of the chromosomes does play a great role
for the specific sensitivity, and that the elfects of Lhe radiation on the
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Fig. 6. The chromosome complements of the plants studied, drawn with the same
magnification and arranged n order of increasing radio-sensitivity

chromosomes is perhaps decisive for lhe damage leading lo induced
growth inhibilion, abnormal development and death.,

It is rather noteworlhy that the dosage fractionalion has been withoul
effect on the growlh inhibilion. Probably this is also an indicalion that
the underlying mechanism largely consisls of induced genetical damage,
bul it is not quite clear how lo inlerpret this result. It looks as if the
resl periods have been just enough to compensate for the higher efti-
ciency the doubled dose-rate may have had during the irradiation
periods.

It is also somewhal unexpected thal the plants show the same reac
tion whether irradiated during the day or night. Many planls do show
a diurnal cell division rhythm thal should make tThem more sensitive
during certain periods. The pholosynthesis during the day. lending to
raise the redox-polential, should also lead to a higher sensitivity (as
could be demonstrated for green algae, Nybom 1953).

Summary

The first-generation effecls of plants exposed lo continnous v-irradiation are studied.
A fractionalion of the dosage into 12 hour periods did not markedly change the
tolerance ol the plants, nor was there any apparenl difference helween irradiation
carried out during the day or during the night. The faclors determining the specific
lolerance of growing plants lowards chronic irradiation are briefly discussed.
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Studies in the physiology of Coprinus

III. Cultivation experiments with running media

By LisBETH FRIES

When cullivating fungi in flasks one cannot avoid a number of
changes in the medium produced during incubation by the activity of
the fungus. The greal differences between the inital and the final pll
values in some experiments exemplily this. Therefore it was altempted
to cultivate Coprinus in a continuously running
nulrient solution. An apparatus permitling con-
tinuous cultivation of bacteria. a so-called chemo-
stat, has been described by Novick and Szilard
(1950). another by Monod {1950). So far only one
fungus, viz. Ophiostoma mulliannulatum, has been
grown in chemostat culture (v. Hofslen et al. 1953)
in an apparatus similar to that constructed by
Monod. In these chemostats, however, only unicel-
lular organisms can be grown. When cullivating
Coprinus the habil some speecies have ol producing Fig. 1. A trans-
whole floating pads of mycelia in standing liquids flowing flask.
had to be kept in mind. It should bhe possible to

delain such a pad in the flask, even if the liquid was running. Il was
also important to gel a series of uniform cullure vessels easy lo sterilize.

According to these principles the trans-flowing flasks were consltrucled.

A fine tube of Pyrex bent al a suitable angle was inserled into a
common 200 ml Pyrex flask in such a way that as soon as the liquid
in the flask reached a level corresponding to 50 ml it began lo drop
conlinuously from the oulside tip of the tube (Fig. 1). With a continuous
affluent it was thus possible to obtain a continuous effluent. The storage
flask with the nutrient solution was placed a few decimelers above the
culture flasks and he affluent was regulated by a screw with very fine
threads. By pressing air into the storage flask the tubes were filled with
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Fig. 2. Trans-flowing
flasks coupled to their
storage flasks and ar-
ranged for an experi-
ment.

solution and the streaming started. Two culture flasks were coupled to
each storage flask (IFig. 2).

The same strains of Coprinus ephemerus and of Coprinus fimetarius
have been used in this study as in Fries (1955), where also the methods
for cullivation on standing media are described.

Medium A 2--B (Fries 1955) which is used in all experiments has the fol-
lowing composion: Sol. A 2: glucose 10 g, asparagine 1 g, (NH,),-tartrate 0.5 g,
Na,HPO, » 2H,0 2.25 g, KH,PO, 1 g, Na,S0, 0.28 g, thiamine 100 pg and
dist. waler 1000 ml. Sol, B: CaCl, 0.1 g MgCl, 61,0 041 g, ferricitrate
5.31 mg, citric acid 5.31 mg, MnSO, - 4H,0 443 mg, ZnSO, - 7I,0 4.05 mg
and dist. waler 40 ml. Solution A 2 and B were mixed after separate sterilization.

The growth in the trans-flowing flasks was at first compared with
that on the standing liquid with €. fimetarius I as a lest object,
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Expt. 1. Growth of Coprinus fimetarius Il on running and
standing nutrient solution (Fig. 3.)

Medinm A 24 B was used with only 5 g glucose per litre. 200 ml Pyrex flasks.
cach sterilized with 50 ml nutrient solution, were used for the standing liquid.
12 trans-flowing flasks (T-flasks) were autoclaved and filled with 50 ml solu-
tion from the storage flasks before moculation.

The inocula had to grow for 2 days before the streaming was slarted. Aftler
measuring the effluent per unit of time. the affluent was regulated as uni-
formly as possible. Through the two flasks that had been sacrified last about
1.25 litre had passed in 5 days. 4 flasks with standing solution (S-flasks]
and 2 T-flasks were taken after 4. 5. 512 6. 6 12 and 7 days respectively.
Incubation temperature 307 C.
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Fig. 3. Growlh of Coprinus fimetarius II on running (U) and on standing nuirient
solation {©1. (Lxpt. 1.

The resull of the experiment shows that the running solution was
preferred by €. fimetarius II. The divergence ol the growlh curves
appeared soon after the start of the experiment and nol only when the
growth in the flasks with the standing solution had stopped. probably
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because all the glucose had been consumed. In the running solution
no limiting factor appeared during the incubation time.

In earlier experiments (I'ries 1956 concerning the inlluence of different
H7-concentrations on the myeelial growth the medium used had been
strongly buffered with phosphates (0.04 M) in order to keep the H -con-
cenlration as unchanged as possible during the experiment. Was this
concentralion the ideal one for myecelial growlh, il a conslant pIl was
maintained by olher means? It should be possible 1o solve Lhis problem
with lhe aid of the lrans-flowing (lasks.

Expt. 2. Growth of Coprinus ephemerus and Coprinus fimetarius 11
at different concentrations of phosphates in trans-flowing flasks
Table 1.}

Medium A 2-+B was used with KILPO, and Na,HPO, omitted. The com-
ponents of one litre of Sol. A 2 were dissolved in 400 ml dist. waler. Afler steri-
lization 600 ml slerile phosphate solution was added. The following con-
centrations of phosphates in the complete nutrient solution were tested: 0.08
(=4 g KIL,PO, 49 g Na,1IPO, « 211,0), 0.02, 0.005, 0.00125, and 0.0003125 M.
2 flasks in each series. For €. ephemerus the incubalion time was 8 days and
the temperature 267 C, for C. fimelaring 11 6 days and 30° C. The affluent {rom
the differenl storage flasks was regulated so that the pH value was kept con-
stant in the T-flasks,

Table 1. Growth of Coprinus ephemerns and Coprinus fimetarius 11
on the running nulrient solution with different concentrations of phosphates.

IExpt. 2,
Concentration of | Dry weight of mycelium in mg |
phosphates in mol | —— 5
per litre C. ephemerus | C. fimelarins 1
0.08 . 55.2 66.8
; 61.7 ' 52.1
0.02 ‘ 82.5 167.3
_ 89.6 1405
0.005 58.6 | 277.6
| e 1885
00125 34.4 | 241.1 |
| 378 | 261.0
0.000351 | 40.7 75.0
385 = 81.0 :

The experiment with C. ephemerus showed that a medium 0.02 M
as regards the phosphates was the most suitable but a concentration
as high as 0.08 M could also be tolerated. At the end of the experiment
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C. fimetarius Il showed the best growth in a 0.005 or 0.00125 M solu-
tion, while 4 days after the start 0.02 or 0.005 M solution seemed to be
the most suitable. When C. fimetarius is growing lhe mycelia form
jelly on the undersides, especially in solution with a low phosphale
concenlration, which delays Lhe transport between the hyphae and the
nulrient solution. If the mycelial pads growing in 0.00125 M solution
were squeezed in the 50 ml liquid of their flasks, the pH changed from
6.8 to 6.0. This more acid environment inside the jelly may have had a
favourable effect on the mycelial growth in the case of C. fimetarius I1.

Treschow (1944) stated that concentrations of phosphates higher than
0.0066 M inhibited the growth of Psalliota bispora, which would agree
with the result obtained with C. fimetarius Il. The greater demand for
phosphates by €. ephemerus is in beller agreement with the amount
of 0.2 % (=0.01 M) K,HPO, stated necessary for some moulds by
Mann (1944).

The effect of different concentrations of glucose was also investigaled.
With running solution it should be possible lo keep a constant con-
ceniration, while in standing solution there must always be a gradual
fall.

Expt. 3. Effect of different glucose concentrations on the growth of Coprinus
ephemerus and Coprinus fimetarius 11 in trans-flowing flasks
(Figs. 4, 5.)

Medium A 24-B was used with glucose omitted. Glucose solutions were
sterilized separately and added to concentrated sterile A 2 solution. Olherwise
the experiment was arranged as Expt. 1 and included the following series: 30,
10, 3, 1, 0.3 and 0.1 g glucose per litre.

(.. ephemerus was moculated only on the five last series. 4 S-flasks of each
series with this fungus were taken after 3, 4, 5, and 5 Y2 days and the myecelia
weighed. After 5 Y2 days the two T-flasks of each series were treated in the
same way, Incubation temperature 25 C.

3 S-flasks with C. fimetarius were removed after 3, 5 and 6 days, the T-flasks
being taken and the mycelia weighed after 6 days. The storage flask with
3 g glucose per litre was infected after 4 days, and therefore the myeclia in
the T-flasks had to be removed immedialely. Incubation lemperature 307 C.

C. ephemerus and €. fimetarius react differenlly in the streaming
solulion. In standing medium the first mentioned showed the besl growth
with the highest concentrations of glucose, viz. 10 g and 3 g per litre.
The growth on running liquid was inferior on the solution with 10 and
3 g glucose per lilre, while lower concentrations gave about the same
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Fig. 4. Growth of Coprinus ephemerus on running or standing nulrient solulion

with different contlents of glucose. The following amounts of glucose were added per

litre: 1) 10 g, 1) 3 ¢, I 1 g, 1IV) 0.3 g, V) 0.1 g Filled signs indicate the weight of

myecelia oblained on running medium, unfilled the mean weight of mycelia on
standing medium, (Expt. 2.)

vield on running and standing medium, €. fimelarius, on the olher hand,
grew more rapidly on the running (han on the slanding liquids at all
concenlrations and only such high contents as 30 g per litre had an
inhibiting effect. The most favourable concenlration seemed lo be 10 g
per litre, which agrees well with Treschow’s result oblained with Psal-
liota bispora (Treschow 1944},

After some time the nutrient solution in the storage flasks turned
opalescenl and later on there appeared a thin precipilation. probably
of Fe and Ca compounds. Therefore the flasks had to be shaken care-
tully. In standing liquid €. ephemerus produces organic acids, which
form soluble complexes with metals and make them available for use
{Fries 1956). In the running solulion these acids were transported away,
this perhaps being the reason why the standing liquid turned out to be
more favourable. The pads of C. fimetarius had a thin jelly on the under-
side, where they to a cerlain degree could form their own environment,
It is also possible thal Lhe better airing due lo the streaming through
the flasks specially favours the mycelial growth of €. fimetarius,

In these experimenls the nitrogen source had been kepl constant.
viz. 1 g asparagine-+-0.5 g (NH,).-tartrate per lilre, and consequently

2 [Dolaniska Noliser 1956,
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I, 50 Growth of Coprinus fimetarios T on running and standing nutrient solulion
with different contents of glucose. The following amounis of glucose were added
per litre: 1) 30 g, 1) 10 g, 111 3 g. IV) 1 g, V) 0.3 g, V1) 0.1 g. Filled signs indicate
vields on running solution and unfilled signs vields on standing solution. (Expt. 3.}

the C/N ralio had varied between the series. A new experiment was
arranged with the same proportions between glucose and asparagine -+
{(NH;).HPO,.

Expt. 4. Growth of Coprinus fimetarius IT on running and standing solution
with different amounts of glucose and nitrogen source, but always
with the same C N ratio. (I"ig. 6.)
Medium A 2 +B was nsed with glucose and nitrogen sources omitted. (NI, J,-

lartrate was replaced by Na,-tartrate and (NH, ) ,HPO,. the former being
included in Sol. A 2. Solulions of glucose and of asparagine- (NH,}, HPO,
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Fig. 6. Growth of Coprinus fimelarins {1 on running and standing nutrient solution
with different amounts of glucose and nitrogen, but alwavs with the same C/N ratio,
The following amounls were tested:

1) glucose 30 g 4 asparagine 3 g + (NHqlo1IPOy 105 g per litre
Il glucose 10 g + asparagine 1 g L INH POy 035 ¢«
T} glucose 3 g+ asparagine 0.3 g — (NI -HPO4 0.105 g
IV) glucose 1 g | asparagine 0.1 g -+ (NHgoHPOy 0.035 ¢
V) oglieose 03 g - asparagine 0.03 g -+ (N 2HPO, 001 g

were sterilized separately and added e the concenlrated basic solution in the
storage flasks and the 200 ml flasks. The experiment was in all other respects
arranged in the same way as Expt. 3, and included the Tollowing series:

1) glucose 30 g  asparagine 3 g (NH,) ,HPO, 1.05 g per litre

2) | e yi 1 4 i 0.35

3 o) - = iy .85 ’8 0105 .. .

4) i | g i L o DRa- s
) 4 0.3 ., 5 0.03 ,, i AR g e oty

Of the S-flasks 4 parallels were taken after 3, 4 and 5 days and on the last
day also the two parallels of the T-flasks from each series. Incubation tem-
peralure 307 C. About 1.25 litre of solution passed through ecach T-flask.

The result of this experiment shows that the C/N ratio is very impor-
tant especially in standing liquid. where a high nitrogen content
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apparently inhibits the rapidily of growth. With a lower N-conlent the
solution with only 3 g glucose per litre appeared the most favourable,
while in running liquid 10 g per litre slill gave the highest yield.

Summary

Cultivation of fungi on running media bas been investigated in specially con-
structed Lrans-flowing flasks. Running medium seems more favourable o €. fime-
tarius II during the entire period of incubalion than the standing medium. The
trans-flowing flasks are also used for determining the mosl suitable phosphate
concentration of the medium. since il is here possible to keep a constant pll value
without a great buffering capacity of the medium. A nulrient solution, 0.02 M as
regards the phosphales, is the most suitable for €, ephemerus, but as high a con-
cenlralion as 0.08 M can also be tolerated. (. [imetarius Il scemed lo prefer 0.02
or 0.005 M solution during the first 4 days, but later a lower concentralion proved
to be more favourable.

In experiments wilth varied additions of glucose the same amount, 10 g per litre.
turned out to be the mosl favourable in running as well as standing liquid, though
C. fimetarius Il showed considerably better growlh in the trans-flowing flasks.
With C. ephemerus, on the other hand, the bigger yvields were obtained on standing
medium. The glucose and nitrogen contents were also varied, but in such a way
that a constant C/N ratio always was maintained. A high nitrogen content apparently
inhibits the growth rate in sltanding liquid and therefore the C/N valio is especially
important when arranging such experiments,

Instilule of Physiological Bolany Universily of Uppsala. January.
1956.
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The Embryology of Some African
Alchemilla Species

By H. HIELMQVIST

During an explorative expedition in the East African mountain dis-
trict fil. lic. O. Iledberg, Uppsala, made the observalion that several
of the shrubby Alchemilla species occurring there had a good pollen
development. This implies a striking conlrast to the conditions in the
North LEuropean species of the subgenus Eualchemilla, to which the
African species also belong, and it was very conceivable that these
species were nol apomictic. bul normally sexual. Since this queslion
is of imporlance also for the systematical treatment ol the genus. lic.
Hedberg made collections and [fixalions of embryological malterial,
which lasl year were given to the present writer lfor investigation, per-
haps also because in Lund the material is still preserved thal was used
by Murbeck in his elassical investigations of the embryology of the
genus,

The species investigaled and their find places are as follows:

Alchemilla arqyrophylla Oliv.. Kenya: ML Kenva, Teleki Valley,
4200 m (Hedberg No. 1700, 26/7 1948).

A. elgonensis Mildbr., Kenyva: Elgon. E. slope. 3350 m (Hedberg No.
224, 2/3 1948).

A. johnstonii Oliv., Kenya: ML. Kenya, Teleki Valley. 4150 m (Hed-
berg No. 1778, 2/8 1948) and Kenya: Elgon. E. slope, 3450 m (Hedberg
No. 272, 3/3 1948).

The two lirst-mentioned species belong to the section Subcuneati-
Joline (De Wild.) Rothm., the last one to § Geraniifoliae (Haum. &
Balle) Rolhm.

As fixative the solution of Navashin-Karpechenko was used, in Miinizing's
modification. The staining of the slides was made partly in iron-hematoxylin
according to Heidenhan. partly in crystal violet and light-green.
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Since AMchemilla johnstonii was represented by lhe mosl complele
material, the development of this species is al first described. and the
two olher species will then be compared with it

The development of the ovule in Alehemilla johnstonit lakes place in
a similar way as in other Alchemilla species, In an early stage (Fig. 1 a)
it is nearly hemispherical and directed perpendicularly to the longi-
tudinal axis of the ovary. At this stage a group of comparatively large
cells wilh large nuelei may be observed beneath the epidermis: in
Fig. 1 a three such cells are visible side by side, This cell group forms
the archesporium. which, as usual in the genus. is pluricellular. By
divisions of the archesporial cells cell rows are formed, which are
parallel or slightly diverging upwards., One ol these. generally sitnated
in the cenlre, forms one or a few parielal cells and beneath this one
large megaspore mother cell only, the others form Ilwo or more cells
excepl the parietal ones. As in some cases reported by Murbeck (1901)
two megaspore mother cells may somelimes arise beside each other
(Fig. 1e) and ocecasionally a MMC may develop from a parietal cell.

When the ovule extends in length and becomes directed obliquely
upwards, the integument appearing at the base, the nucleus of the MMC
shows prophase of meiosis. The MMC now increases considerably. its
plasma consequently becomes thin and light, and the nucleus attains
a very greal volume (Fig, 16). In agreement wilh the majority of
species investigated earlier (Murbeck, 1901, Boos, 1917) the nucleus
always remains very long in this early prophase stage. and a division
was never observed. In a later stage ol development ol the ovule, when
the integument grows up around the apex of the nucellus. the nuclei
still remain in the same stage and show signs of degeneralion. In the
ovule reproduced in KFig, 1 ¢ the MMC is thus obviously pushed aside
and ils nucleus is compressed [rom the sides and has assumed an
irregular, uneven shape: in Fig. 1 d, which shows an ovule where the
integument is entirely enclosing the nucellus, it is also compressed and
the nuclens appears degenerating with an apparently disintegrating
chromalin ball on one side. around the nuecleolus,

Al the same time as lhis degeneralion lakes place, other cells in the
nucellus, which no deubt derive their origin from the primary arche-
sporium, begin to develop vigorously: they are rieh in plasma, have
large, vigorous nuclei. and increase especially in length, showing signs
of incipienl mitosis. In . johnstonii this developmenl is apparent in
the ovules reproduced in Figs. 1 e and 1d. In one of these (Fig. 1¢}
there is visible in the nucellus, obliquely above the superseded MMC,
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Fig. 1. Young ovules of AMehemilla johnstonii (a—e) and A, argyrophglla (f— g,
longitudinal sections, ¢ Very carly stage, three archesporial cells wilh large nuelei
visible in the subepidermal layer. b Young ovule with central MMC, ¢ Later stage,
the MM superseded, ils nucleus disintegraling, a ecll obliquely above it (and two
others, not visible] probably developing into secondary embryo saes, d Degeneraling
central MMC, a cell heneath it and at least two others probably forming sccondary
embryo sacs, ¢ Central part of nucellus with two degeneraling MMCs in different
planes (one of them reproduced separately) and a secondary binucleate embryo sac.
f—g Two sections through the same nucellus, in f a disintegrating MMC, in ¢ a
secondary embryo sac in development. — Enlargement c. > 550.
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a cell with large nucleus, which begins to show signs of division: in
other planes there are two other cells thal are of similar appearance.
Fig. 1 d shows an ovule that is a little older, the integument now com-
pletely enclosing the nucellus. only having an oblique micropyle al the
apex. and the epidermis having formed a massive calotte of up to 8 cell
layers. Here al least three cells with large nuclei appear in the neigh-
bourhood of the superseded MMC which in Lhis case probably has
arisen {rom a parietal cell - one of lhem just beneath it, the other two
in adjacent cell rows. In Fig. 1 e a nucellus of A. johnstonii is scen,
where a binucleate secondary embryo sac has been lormed. while the
primary MMCs, here Lwo beside each other, are degenerating. 1t is thus
obvious thal lhe primary MMC does not undergo any division, but in an
early stage is ousted and replaced by neighbouring cells, which by way

ol mitotic divisions develop inlo unreduced embryo sacs. Fig. 2 a shows
a later stage of this development, where two embryo sacs have reached
abont the same development, both having arrived al the 4-nucleale
stage. As a rule only one embryo sae, however, altains a more advanced
stage of development. and more than one fully developed embryo sae
was never observed mn the same nucellus. The mature embryo sac of
Alchemilla johnstonii is, as shown by Fig. 2 b, of a quite normal struc-
ture: there are two synergids, comparatively large, with the nucleus in
the upper part and a vacuole beneath il: one egg cell with a larger
nucleus than the synergids and a vacuole above it: two big polar nuclei,
which here are just in fusion; and three antipodals. the nuelei of which
are smmaller than the polar nuclei. Laler on a secondary nucleus is
formed and the embryo sac increases both in length and widlth. while
the surrounding nucellar lissue is ever more disintegrated.

In the further development an embryo is formed from the egg-cell
(Fig. 2 ¢ and a nuclear endosperim from the secondary nucleus. Neither
in earlier nor in later stages was any {race of a pollen tube seen in the
embryo sac, the development is lhus obviously quite apomiclic: no
pseudogamy occurs either, as in Mlchemilla arvensis. Iig. 2 ¢ shows
that the endosperm development is considerably more advanced than
the embryo formation: while the embryo is bicellular, the endosperm
is 16-nucleate. In the North European Fualchemilla species it was
observed by Murbeck (1901. p. 34) that in the same way the endosperm
somebimes was ecarlier developed than the embryo, but in other cases
the embryo was more advanced. In 4. johnstonii (and likewise in Lhe
olher African species vestigated) the former allernalive only was
observed, but the relation between embryo and endosperm development
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Fig, 2. Later stages in embryo sac development of Alchemilla johnstonii. a Two
4-nucleate embryo sacs beside each olher in the same nucellus. b Mature embryo
sac, one of the synergids hidden by the other. ¢ Formation of endosperm and
embryo, the former 16-nucleate, the latter 2-cellular. — o b enlargement c. 350,

c e, X225,

could be stated in few cases only (for all three species they were six
in all).

A minor difference exists between A. johnstonii and the Norlth Euro-
pean Alchemilla species in the development of the micropyle. II was
stated by Murbeck (lL.c. p. 26} thal in the latter species the inlegument
in an early stage grew together complelely above the nucellus. the
micropyle having already disappeared when lhe embryo sac was
binucleate (Murbeck’s Fig. 29); he is of the opinion that a true micro-
pyle is never formed, since the inlegument, as soon as it exlends over
the top ol the nucellus, closes up there. In A. johnstonii however a lrue
micropyle exists as a narrow, somewhat oblique canal and it was
observed in an ovule with a binucleale embryo sac as well as in another
with a 4-nucleate one. In the latler case the canal, however. appeared
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closed at the very base: obviously the micropyle at this time begins to
grow together and is thus. when the embryo sac is mature. completely
closed. For instance. above the embryo sac reproduced in Fig. 2 b no
micropyle could be observed.

The available material ol Alchemilla argyrophylla (No. 1700) is not
so comprehensive as that of A, johnstenii, but the stages observed
clearly show that the development here is also apomictic. This is
illustrated by the two figures 1 f and 1 g which show Iwo longitudinal
seclions through the same nucellus, The ovule is now in such an
advanced stage thal the integument complelely encloses the nucellus:
here as in A, jehnstonii a true micropyle is lormed. In one of the sce-
lions (/) o primary MMC is seen, where the nueleus has begun lo dis-
integrate: il appears largely emply and the chromatic subslance begins
to decompose. In the subsequent seclion (g) there is in the centre a cell
that develops into a secondary embryo sac, il has increased consider-
ably in lenglh and the nucleus is much greater than those of the sur-
rounding cells: obviously it will just begin mitosis. Also some other
cells may. owing lo Lheir richness in plasma and the large nuclei. be
polential secondary embryo sacs.

The further development stages observed in A, argyrophylla agree
with A. johnstonii. A binucleale embryo sac was observed that was in
a somewhat later stage than that reproduced in Fig. 1 e, since it had
been very much lenglthened and was partly surrounded by superseded
and disinlegrating cells, Several malure embryo sacs were also observed.
some willt free polar nuclei lying together, others with secondary
nucleus. In no ease could any pollen tube be observed in the embrvo
sac. and the micropyle was not either visible in these ovules: obviously
it had grown together. In one case two quite developed embryo saces
occurred beside each other in the same nucellus, both with free polar
nuclei. lying close to each other: the only difference in development
was that some nuelei in one ol lThem were larger than in the olher.
especially the polar nuelei had considerably bigger nucleoli. The [act
that two embryo saes reach full maturity is obviously rare, though it
somelimes occurs in the genus (according to Murbeck, lLe.. p. 25—26
nol very rarely in his material), as a rule one of lhem wins in the com-
petition. Also in the related case one of the lwo embryo sacs would per-
haps be superseded, since il apparently was less vigorously developed
than the other. An older embryo sac showed the same facl that pre-
viously was reported for A, johnstonii, thal the endosperm was earlier
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developed than the embryo. The latter was aboul 8-cellular. but the
number of endosperm nuclei was about 56.

The third species thal was invesligaled. Alchemilla elgonensis (No.
224). shows lhe deviation in the general structure ol the flower, that
there often are two ovaries in the same flower. each wilh its separale
style, LEarly stages were comparatively rare in the malerial of this
species and il is on this account more difficull lo decide whether it is
apomictic or not. In one case, however. a young nucellus was observed,
which had far down a cell that had increased in length and had a big
nucleus. Al least two other cells had also enlarged nuclei. No dis-
integrated primary MMC could be observed. bul as lhe stage was nol
so very young — lhe integument covered the nucellus completely —,
the big-nucleate cells in question must be regarded as sccondary embryo
saces in development. Similar stages were found in two ovules of anolher
flower. also there without primary MMC. The integument in both had
also grown together completely above the nucellus, only having a
narrow micropyle. In one of them three cells with large nuclei were seen
in the nuecellus. in the other the corresponding cells, al least three in
number, had increased in length and could be regarded as young embryo
sacs, Even though the disintegration of the primary MMC could nol
directly be observed in these cases, the nature of the condilions is so
similar o those found in the two other species thal il must be assumed
that a development of unreduced embryo saes takes place. A somewhal
later slage that was observed in anolther nucellus points in the same
direction. Here three 2-nucleale embryo sacs were observed. and in
addition there had probably been a fourth one, bigger than these. though
it had been damaged in sectioning. Such a greal number of embryo
sacs ean scarcely arise otherwise than by secondary development.

Several mature embryo saes were observed in Alchemilla elgonensis.
In three ol them there were polar nuclei. in three other the secondary
nucleus was formed or in formation. No pollen tube in either case was
visible in the embryo sac. The micropyle was apparently quite grown
together, and in one case it was also observed that the uttermost cell
layver ol the integumen! al the top of the nucellus had assumed a
deviating appearance. the cells having formed rib-like secondary
thickenings. Obviously lhe tesla was in developmenl and the ovule
here firmly delimited. though the egg cell and the secondary nucleus
were both undivided and the synergids still existed. In many embryo
sacs endosperm and embryvo had developed. In one case. for instance,
the secondary nucleus had divided and aboul 16 endosperm nuelei had
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been formed. while the embryo consisted of 2 or 3 cells. No lrace of the
pellen tube was visible, There had thus. apparenlly. in this as in olher
cases, nol been any fecundation. hul in spite of this the developmenl
had begun; as in several other cases the endosperm was earlier developed
than the embryo. Several facts thus speak in favour of the view lhal
the development in this species also is apomictic.

While, thus. in the development of the embryo sac in all three species
investigated tealures oceur that agree with the North European Eudlche-
milla species and show that the development al least in some cases is
apomiclic, the pollen lormation is. as mentioned. apparently normal,
Pollen is formed in abundance and it shows a good development
ithough somelimes a certain varialion in size occurs): it plays even a
greal role in the pollen deposits of the district (Hedberg. 1954). In order
to decide whether the pollen formation is quite normal also in the
details, the pollen developmenl of the species mentioned was investi-
gated. The best malerial also in this case was provided by Alchemilla
johnstonii. In this species both divisions in the meiosis of the pollen
mother cells were observed. The first division (Fig. 3 a—e] appeared
rather normal, excepl the [act thal some slightly lagging chromosomes
were often observed: in a few cases bridge formalion was also found.
though il was rare. Al lhe interkinesis il was, however, noliced (Fig. 3 [
thal several elemenls were regularly excluded from the daughler nuelei;
some of these could nol be distinguished from the chromosomes in size.
whereas others were considerably smaller, apparently consisted of frag-
ments. These elemenls were often aboul 3—5 in number. but their
number could also be greater, in a lew cases 7, in one 9 was counled,
At the second division — only the metaphase of this was observed -
they were somelimes observable lying at the side of the division figure
(Fig. 3 g—hj. Since the number generally appeared somewhat greater
after the second division, some further elements had probably been

I'ig. 3. Pollen formation in Aehemilla johnstonit (a—{) and lurther development
in A, argyrophylia im—p) and A. elgonensis (g}. a Pollen molher cell with nucleus
in prophase. b—e First division, in ¢ and d lagging chromosomes. in ¢ a bridge.
J Three cases of interkinesis after first division with excluded elemenlts outside the
dyad nuclei. g—h Sceond division. i—j Meiosis compleled, several excluded elements,
L—!0 Tetrads. m n Binucleale pollen grains, early stage wilhh normal appearance
of nuclei. 0 and g Binuclear pollen grains wilh vegetalive nucleus disinlegrating
and generative nuclens with dark. granular contents. p Giant pollen grain. perhaps
with unreduced chromosome number. — Enlargement . <1350,
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excluded in this division. In one case il was observed that these elements
were included in o micronucleus, but as a rule they remained isolated
in the plasma of Ihe pollen mother cell. later ol the letrad cells;
apparently they gradually degenerale. The condilions appear somewhal
similar 1o those described by Akerman and Hagberg (19541 for intra-
specilic crossings in Avena with reduced fertility.

The number of chromosomes in several cases could be rather exactly
estimated at the metaphase and anaphase of the first division in the
pollen mother cells ol Alchemilla johnstonii, the anaphase giving the
mosl distinet piclures, It was 32, The chromosome number is lhus
lower than in most Eudlchemilla species previously invesligaled in this
respect, where it often is about 100 in the somatic cells 1Gustafsson,
1947, p. 317). in one species only (A. glomerulans) being about 64: in
this lastmentioned species it is thus possibly the same as in A. jolnstonii.
In the subgenus Aphanes the number is for A, arvensis about 48. for
A, microcarpa 16 (Gudjonsson. 1941). As the latter species is lo be
regarded as diploid, A. johnstonii consequently has the octoploid number,

The further development of the pollen could be observed in all three
species, After the tetrad formation the pollen grains increase consider-
ably in size and the nucleus divides, a vegetative and a generative cell
thus being formed, wilh nuclei of normal appearance (Fig, 3 m——n).
In this earlier stage the pollen grain has a large vacuole, Soon, how-
ever, the aspeel is changed: the pollen grain is completely filled up
wilth a granular plasma, of dark colour after staining with hematoxylin,
the vegelative nucleus becomes indistinel in shape and its inner dif-
ferentiation disappears as a sign of degeneration. Also the generalive
nucleus is now different: il increases greatly in Ienglh, the conlenls
become finely granular and highly stainable. I strong light it appears
as if the contenls were divided up into chromosome-like fragments
(Fig. 3 0, g). No division is. however. {ullilled: the nuclei remain in this
slage and two separate nuclei do nol oceur. Probably the pollen through
this development becomes non-functional: in any case no germinaling
pollen tube was ever observed at the stigma of the pistil. In one case a
gianl pollen grain was found (Fig, 3 p), lying among normal ones. Here
the chromosome number perhaps was unreduced, or even secondarily
angmenled.

The observations related in the foregoing show that an apomiclic
development occurs in Lhe three African Alchemilla species which were
investigaled. The queslion then arises whether this apomixis is obligate
or facultative, a question thal scarcely can be answered with full cer-
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tainly on the basis of a limited malerial. With regard (o the known
facts it is. however, highly improbable that the apomixis should be
facultative in this case. I in some cases a complete development were
fulfilled from MMC to malure embryo sac. lhis would imply such 2
great devialion from the usual conditions, where the MMC degencrates
in early prophase, thal such a variation would be very improbable.
I'urther there is probably no funclional pollen developed. and con-
sequently a fecundation wilhh pollen from the own species would
probably be impossible. Judging from the known facts it is thus mosl
likely thal the apomixis here as in the North European Euoalchemilla
species is obligale.

The African species invesligated. however, certainly stand in their
apomixis al a more original slage than the North European ones. Tt
musl be assumed thal the apomixis has arisen within the genus. o
development thus having laken place [rom normally sexual to apomiclic
species (cf. Gustafsson. 1947, p. 254 57). In such a case the African
species in some respecls are closer to the original conditions, For one
thing they have a complete pollen development, including nol only
meiosis. but also development inlo binucleate pollen grains. whereas
in the North European species in several cases not even meiosis is ful-
filled and a division in vegelalive and generative cell is rare |Murbeck,
1901, p. 6—7}. Further in all three species investigated there was a
true micropyle developed, which at leasl in some cases could even be
observed when the embryo sac was at the 4-nucleate stage, whereas the
North European species as a matler of fact do not possess any lrue
micropyle, since the integument immediately grows logether, when it
has extended over the lop of the nuecellus. In a third respect there is,
perhaps. also a more primilive development in the Alrican species,
namely as regards the relation between endosperm and embryo forma-
tion. In the North European species this relation is very labile. probably
as a consequence of the aulonomous developmenl, sometimes the endo-
sperm is earlier developed, somelimes the embryo. In the Alrican species
in question the endosperm seems always earlier in development
— though nol very many cases could be investigated -, and the condi-
tions thus appear more stable. as lhey generally are in non-apomiclic
plants,

Several facls thus speak in favour of the view thal the developmenl
towards apomixis in the African species of the investigaled type has not
advanced as far as in the North European Eualchemilla species. The
embryological condilions are, however, unknown for great parts of the
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genus Alchemilla. and an idea can scarcely be obtained about the origin
of the apomixis in the genus and of the ways it has followed in its
further progress to grealer perfection.
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Hybrider inom sldktet Ribes, undersldktet
Coreosma

Av FREDRIK NILSSON

Medan vi i Skandinavien blolt har f{yra vil atskilda arter av sliktel
Ribes, niimligen de av Linn¢ uppstillda grossularia, nigrum, rubriim
och alpinum, finnes i andra linder, framforallt i Nordamerika, ett
myckel stort antal arter, som i regel indelas i fyra underslikten. vart
och ett omlattande en av de ovannidmnda nordiska arterna. De flesla
Ribes-arlerna dro spridda blotl dver norra hemisfiren, men nagra arter
Lillhérande en séirskild grupp, Parilla-gruppen. forekomma i Sydame-
rikas bergslrakter,

Janezewski (1907) har indelat Ribes-arterna i sex olika undershiklen
med foljande antal arler

1) Hermafrodila blommor 21 Dicica blommor
Ribesia 15 Berisia 17
Corcosma 33 Parilla 41

Grossularioides 2
Grossularia 25

Den sistniimnda arlgruppen, Parilla, har inget stérre intresse i nordliga
liinder, diir dithérande arter icke firo vinterhiirdiga.

Berger (1924) har gjorl ulforlig beskrivning av samtliga arler utom
dem som tillhéra Parille-gruppen. Han hinfor alla Ribes-arter Lill en
siivskild familj Grossulariaceae, som han indelar i tva slikien. nim-
ligen Ribes och Grossularia. Dessa slikten indelas i foljande under-
slilkten:

A. Ribes B. Grossularia
1. Ribesia 5. Heritiera 1. Robsonia
2. Eucoreosma 6. Grossularioides 2. Hesperia
3. Symphocalyz 7. Berisia 3. Lobbia
1. Calobotrya 8. Parilla 4. Eugrossularia

G Dofaniska Notiser 1950,
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Rehder (1937) hiinfor samtliga arter till ett slikte Ribes, som han
indelar i underslikten och seklioner enligt [6!jande.

1. Berisia 2. Ribesia 3. Grossularioides
a. Euberisia a. Microsperma a. Eugrossularia
b. Diacantha b. Symphocalyx b. Robsonia
c. Davidia c. Calobotrya
d. Hemibotryu d. Cerophyllum
e. Parilla e. Eucoreosma

I. Heritiera
g. Ribesia

Samlliga Ribes-arler synas ha del diploida kromosomtalet 16. I en
storre undersdkning av 60 olika arter har Zielinski (1952) icke [unnit
nagon avvikelse fran della tal.

Tidigare beskrivna hybrider

Atskilliga hybrider mellan olika arter firo sedan linge kiinda. Janczew-
ski (1907 skriver. att hybrider fro ganska vanliga och mycket fertila,
nir forildrarna tillhéra nirbesliiklade arter inom samma sektion. 1
andra fall bliva hybriderna sterila eller niistan sterila. Inom Coreosma-
gruppen har Janczewski (Le.) beskrivit [yra arlhybrider, niimligen
R. Saundersii Jancz. (hudsenianum X nigrum), R. Carrierii Schneid.
(glutinosum v. albidum X nigrum), R. Bethmontii Jancz. (malvacewm X
sanguineum) och R. Gordonianum Lem. (sanguineum X aurenm). Seder-
mera har Janczewski (1909) beskrivit vllerligare en hybrid inom denna
grupp, nimligen R. fuscescens Jancz. (bracteosum A nigrim).

Ribes Saundersii Jancz, uppdrogs av Janczewski ar 1904 fran frém
av R. hudsonianum, som dversiinls fran Ottawa i Kanada. Enligl be-
skrivningen dr den i flera avseenden intermediiir mellan forildrarna.
med hiinsyn till frukterna dock mest paminnande om nigrum. Pollen-
fertilitelen uppgives vara blott 40 %o, Bladen iro pa undersidan for-
sedda med glandler. Blommorna éro till en borjan svagl rosafiirgade
men overga sedan i vill.

Ribes Carrierii Schneid. uppstod som tillfillig froplanta efter R. gluti-
nosum var, albidum hos Billiard i Frankrike och fick ay Carritre (1867)
beteckningen R. intermedium, som emellertid sedermera av Schneider
(1906) dndrades till R. Carrierii for att undvika forvixling med R. inter-
medium Tausch, som ir en varielet av R. floridum L'Hér. Enligt Car-
riere (Le.) skilde den sig redan som liten [réplanta frian syskonplan-
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torna. llybriden ar inlermediir mellan foraldrarna. av vilka glutfinosum
ar niarstaende sanguineam och belecknas ibland sasom en varielet av
denna art. Busken ér kraftigvixande med 3-flikiga blad utan den [or
nigrum karakteristiska doften. blomklasar med 10 15 blommor, som
iro svagt rosafiirgade. Pollenutvecklingen fr svag med endasl 10- 15 %
normala pollenkorn. Fruklerna dro runda. till storlek som hos nigrum,
svarla med en smak som paminner om nigriem utan det vila vaxéver-
drag. som kinnetecknar sanguinenm.

Ribes Bethmontii Jancz, har uppstalt i den [ranska plantskolan
A. le Roy. dir den odlats under namnet R. malvaceum. Ehuru den ér
niirslacnde malvacenm belrakias den av Janczewski (1907) som en
hybrid, sirskilt pa grund av sin liga fertilitet. Busken dr kraftig. upp-
ritlvixande med langa blomklasar. Blommorna fro rosafiirgade med
sterila standare. Fruklen iir rund, svarl och vaxig. Enligt Janczewski
lyckas pollineringen littare med malvacenm iin med sanguineum.

Ribes Gordonicnum Lem, [ramslialldes av Donald Beaton 1837 i
Shrubland Park. Ipswich. England, enligt uppgift fran Korsning mel-
lan sanguineum och aurenm. Den beskrives av Ch. Lemaire sasom mel-
lanform mellan forildrarna med stora blommor. som firo riodaktiga
med orangefiirgade insidor pa kronbladen. Blomklasarna iro langa
med upptill 20 blommor. Standarna fro tomma eller innehilla lomma
degenererade pollenkorn. Plantan uppgives vara hell steril. Den har
dven kallals R, Beatonii Horl. Nonn.

Ribes fuscescens Jancz. har uppstatt hos C. G. Burnett. Old Aberdeen
i Skoltland. Den betraklades till en birjan av Janczewski sasom en
varietel av bracteosum men beskrevs sedan som en intermediéir hybrid.
Den édr upprittvixande med ganska stora blad. som éro femflikiga,
hjirtformade och tandade. Blomklasarna éro stora med finda till 20
blommor, som éro skalformade. brunaktigl rida. Pollenutvecklingen
ir svag med endast c:a 25 % fyllda pollenkorn, frukter ganska sill-
synta, runda, svaria med vaxoverdrag.

Nya undersGkningar

[ anslulning till en stdrre undersikning av sliktel Ribes har diven arterna
mom Coreosmea-gruppen av [orfaltaren sluderals belriffande bla. deras
maojligheter for hyvbridisering. Under en féljd av ar har etl stort antal
korsningar utforts. Inom Coreosma-gruppen har sirskilt hybrider mel-
lan nigrum och sanguineum, aureum och sanguinewm saml nigrum och
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Fig. 1. Fran v.: R. sanguineum. ¥y R. nigrum < sanguinenm och R. nigrum
)

Fig. Blomklasar ay fran v. B nigrum, Iy K. nigrum < sanguineum och K. sangui-

THeiit,

aureum siuderals. Dessa hybrider ha uppdragits for flera ar sedan och
finnas uiplanierade vid Alnarp. dir de redan blommal under alskil-
liga ar.

R. nigrum X sanguineum. —— Denna hybrid, som forst beskrivits av
Carricre (1867), har icke palriiffats sponlant i Sverige. Den har emel-
lertid utan storre svarighel kunnat framstillas efter emaskulering och
pollinering. Ar 1941 ulférdes korsningen mellan sorten Boskoop jitle
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3

Fig. 3. Mogna frukter av fran v. B sanguineam. Iy I nigram - sanguinenm och

R. nigrum.
Fig. 4. Frukter av R nigrum - sanguinenm. Tredje generalionen

av i nigram som moder och en planla av R sanguinenm som fader,

Ett flertal fron kunde skordas och av dessa uppdrogos (6ljande ar
5 froplantor. som alla visade sig vara fullt livskraftiga. Buskarna visade
samma ulseende och kunde endast med svarighel skiljas frian varandra,
De visade ocksa en god dverensstimmelse med Janczewskis (1907) be-
skrivning av R. Carrierii, varfor del olvivelaktigl torde réra sig om
hybrider av liknande slag.

I';-hyvbriden R. nigrum > sanguineum ir robust och uppnar en hojd
av cxa 1,5 2.0 m. Den dr i flera avseenden intermediiir mellan for-
ildraarterna men saknar hell den for nigrum karakteristiska doflen.
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Tig 5. Foderblad och kronblad av R migrum, R sanguwineum och I'y R npigrom <
sanguinenm.
Fig. 6. Skott av Fi-hybriden 8. nigrom < auream

I en tabellarisk uppstillning a sid. 48 jimfaéres hybriden med forildra-
arlerna (sid. 47] i niigra morfologiskt viktiga egenskaper. I [raga om fer-
lilitet vill jag framhdlla, att pollenutvecklingen érrelativi svag, Salunda ha
blott ¢:a 40 % normalt utvecklade pollenkorn kunnat konstateras under
en {61jd av ar. Aven den honliga fertilileten fir nedsall, vilkel framgar
diirav. att frukterna sitla glest i klasarna. Blott ungefdr '/3—1/2 av an-
talet blommor utveckla frukl. F,-plantorna kunna salunda belraktas
sasom semifertila. Frukterna aro klolrunda och helt glatta. mindre din
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IYig. 7. Fran v.: R aqurewm, 1Yy R, nigrom < aurenm och f. nigrum.

I'ig. 8, Blomknoppar och ulslagna blommor av fran vo Bonigrom, Fy R nigrim <

aurcem och . aurewm.

hos nigrum, i smakhiinseende sila. Antalet fron per frukt dr ringa.
[Exakta uppgifter om blommornas storlek och deras fertilitet ha sam-
manstillts i tabell 1.

Aterkorsning med R. nigrum lyckas ulan slorre svarighet, Vid fri
avblomning sker denna aterkorsning ocksa i slor skala, vilket framgar
av niista generation. som vid upprepade lillfiillen visal sig vara mera
nirstaende R. nigrum. LEfler fri avblomning ha inga sidana froplantor
patriiffals, som kunna anlagas vara resultat av dlerkorsning med san-
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Kibes aurevm Ribes nigrom
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Fig. 9. Foderblad och kronblad av R. auream, R. nigrum och ¥; IR, nigrum >
urennt.

Fig, 10, Fran v.: R. sanguinenm, Fq R, aurewm > sangoineum och R, aurenm,
£ ¥ 1 $

guineum. 1:fler urval och fri avblomning av planlor i andra generatio-
nen har dven en Iredje generation av plantor uppdragits. Béide i andra
och tredje generationen upplrider slor variation med starkvixande och
svagvixande plantor, olika bladtyper samt storre eller mindre grad av
fertilitel. I iredje generationen ha nagra plantor erhallifs, som [6refalia
vara fulll fertila och giva myckel sita bir. Genom upprepade aterkors-
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Fig. 11, Foderblad och kronblad av B aarcwm, B sanguincum och 1Yy B avretin -

sanguineunt.
Fig. 12, Fran v.: R aureum, ¥y R. aureum » sanguineum och R. sanguineum.

ningar med R. nigrium synes det salunda vara majligt att alerstilla fer-

tilitelen.

R. nigrum > aureum. — Siiker hybrid av della slag har icke full
stindigt beskrivits i litteraturen. utan bloll i korthel omniamnts {Nilsson
1951). Lorenlz (1929] omnimner. atl han utfort korsning mellan nigrum
och aureum, varvid han erhallit fron och en svag groddplanta, som dog
efter mycket korl tid. Viksne (1931) uppgiver. all han utfért liknande
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Tabell 1. Ribes nigrum L., R. sanguineum Pursh och R. nigrum . R. sanguineum

R migrum R sanguinenm R nigram > songoineunnt

Antal blommor per klase .... 9.5 18,5 6.8
Blomskaflets langd mm . . ... 4,0—15,0 2,0—-3.0 2,0—6.0
Foderbladens lingd mm . .... 8.3 7.0 9.7
bredd mm . .... 20 23 3.0
Kronbladens langd mm ...... 3.0 2.5 3.0
bredd mm ... .. 1,5 1.4 1.5
Pollenfertilitet %o . .......... 96 96 7
Antal frin per frukt ........ 0.2 15,4 3,3

korsning 1930 och dirvid skordat 6 frukter med fron, fran vilka han
1931 hade lyvckals erhalla flera froplantor med aureum-liknande ul-
seende. De kunna dérfor antagas ha varit fiikta hybrider, men narmare
uppgilter om dem ha sedermera icke publicerats.

Focke (1881) har med fragetecken och som sannolik hybrid medlagit
R. aureum Pursh X floridum L'Hér., molsvarande R. Billiardii Carricre,
som enligl en kort nolis av Carricre 1 Revue Horlicole (1867 p. 140)
skulle ha funnils under observalion i flera ar hos M. Billiard i Fonte-
nay-aux-Roses i Frankrike. Den uppgavs vara intermediir mellan
R. aureum och floridum men myckel lidig i ulveckling och med myckel
sma blomklasar.

Korsningen R. nigrum < aurenm ullordes vid Alnarp i riilt stor skala
varen 1947. Fruklisiiltningen blev normal och sammanlagl skordades
552 Iron. Fore sadden behandlades dessa fron med colchicinlosning,
vilkel torde ha paverkat grobarheten rill viisentligl. men likviil erhollos
manga froplantor. av vilka pa grund av platsbrist blott 20 utplantera
des. Dessa kunde redan siasom sma plantor under forsla aret antagas
vara idkla hybrider, da de i flera avseenden paminde om aureum, sir-
skill i fraga om bladens form. Della bekriiftades sedermera och saml-
lign undersokta froplantor ha med siikerhet kunnat konslateras vara
hybrider. De visa inbordes stor varialion savil i viixisitt som i renl
morfologiska karaktirer. Aven blomningstiden ir starkl varierande.

Hybriden R. nigreom < aurenm ar en vacker prydnadsbuske, i habitus
paminnande om R, auream. Den dir relativt starkviixande och uppnar
en hojd av e 2 m. Plantorna dro helt fria fran angrepp av krushiirs-
mjoldagg. Grenarna iro runda. bladen glatta, ljust grona med nagol
avsmalnande bas. Bladflikarna fro spetsiga som hos aurenm. Blom-
morna sitta i klasar med [& blommor i jaimforelse med [oraldraarterna.
De iro vackra med orangetirgade foderblad. som inviindigl dro gula.
Kronbladen firo ocksa gula, ganska stora. Bladen éro luktlosa, men
blommorna fro viilldoftande. Pollenulvecklingen ir abnorm och endasl
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Tabell 2. Ribes nigrum L., R. aureum Pursh och R. nigrum - aureum

R. nigrum R.aureum R. npigrum - aureum

Antal bMlommor per klase . .. .. = 9.5 115 10
Blomskaftets langd mm .....cooon.... 4.0—150 3.0 6.0 20-3.0
Foderbladens langd mm .. ... L 8.3 16.5 11.0

> bredd mm ....... : 2.0 4.3 3.5
Kronbladens langd mm ... ... . 3.0 3.1 4.1

» bradd - mm . cieisie : 1.5 1,9 25
Pollenfertilitet ® ... ... $ A 96 a6 Enstaka pollen
Antal fron per frukt ......... e 5.2 1.3 -

L undantagsfall ha normala pollenkorn kunnal iakttagas. vilkel antvder.
atl meiosen icke kan forsigga pa normalt satt. De sallsynta, vilfyllda
pollenkornen kunna antagas ha uppkommit utan reduktionsdelning.
Efter blomningen falla fruklamnena av och hiltills har ingen frukt
kunnat iakttagas. Aterkorsningar med [oraldraarterna ha hittills miss-
Iyckats, Forsok med (ordubbling av kromosomlalet paga. xakla upp-
gifter om vissa morfologiska karaktarer aterfinnas i tabell 2. Belraf-
fande beskrivningen hinvisas Lill den tabellariska uppslallningen over
de i denna uppsats omniamnda hyvbriderna.

R. aureum > sanguineum. — Den av Janczewski beskrivna hybri-
den R Gordonianum Lem. skulle enligt imnade uppgilter ha uppstaltt
som hybrid med sanguineum som maoder och aurenm som fader. Den
[orsta beskrivningen alerfinnes 1 Flore des serres et des jardins de
I'Europe 11 1845—1880. Tischler (1927) uppgiver, alt R. Gordonianum
blolt en enda gang uppstatl genom befruklning av sanguineum med
pollen av aureuzm. Del har sedermera visal sig omojligh att framstilla
denna hybrid pa siall som uppgivils. Lorenlz (1929) uppgiver sig ha
utfort Korsningen 1 myceket stor skala. dock utan framgang. Forfattaren
har under flera ar forsokt framstilla hvbriden sangunineum < aurenm
men varje ar ulan resultal. Som redan tdigare 1 korthel omnamnts
INtlsson 1951) har [orfattaren lyckas framslalla hybrider 1 omvand
rikining. Ar 1948 ulfordes pollineringar med aurewm som moder och
sanguineum som fader. Sammanlagt emaskulerades och pollinerades
69 blommor. varav hosten 1948 icke mindre an 21 mogna frukler skor-
dades. Dessa voro valulvecklade och hade sammanlaglt 168 fron. vilkel
motsvarar 8 fron per frukt. Da salunda froutvecklingen var riklig och
man kunde vanta sig ell stort anlal hybridplantor, behandlades frona
fore sidden med colchicinlosning 1 sylle att fa till stand kromosomfiér-
dubbling. Pa de froplantor. som utvecklades. konstaterades dock ingen
effekt av colchicinbehandlingen. Da de darfor kunde anlagas vara
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Tabell 3. Ribes aureum Pursh, R. sanguineum Pursh och
R. aurewm > R. sanguineum

R.aurenm  R.sanguineam R, guarewm > sanguineuin

Antal blommor per klase . .... 11,5 18.5 8.0
Blomskaftets lingd mm ...... 3,0—6.0 2.0—3.0 6,0—8.0
Foderbladens lingd mm ., .... 16,5 7.0 11.0

] bredd mm ... .. 4.3 2.3 3.9
Kronbladens Eingd mm ...... 3.1 2.5 3.9

v bredd mm ...... 1.9 1.3 23
Pollenfertilitet % .. .......... 96 96 Enstaka pollen
Antgl feonpar-frukb. . ... ... 1.3 15.4 -~

diploider. utplanterades endast 9 plantor [Or forlsalta studier. Dessa
utvecklades normalt men visade mycket stor variation. som sedermera
blivit besliende. En planta bley myckel kraflig med viixtsill som hos
R. aureum, medan de Ovriga blev mer eller mindre svagviixande., Tva
av dem stannade pa ¢:a 60 em hojd sasom dviirgplantor med myckel
svag blomning. Den forstndmnda plantan ér diremol mycket rikblom-
mande och dverensstiimmer i alla viisentliga egenskaper med beskriv-
ningen pa R. Gordonianum. Plantan uppnidde efter fyra ar en hijd av
2 m. har sedan [alt nagol utbrett vixtsill med hiingande grenar och
riklig blomning. Blommorna #ro helt sterila. Vid upprepade undersok-
ningar av pollenkornen ha ensluka stora. fyllda korn patriiffals. men
detl iir osiikert om de dro funktionsdugliga. FFrukler ha dnnu icke ul-
vecklats pa nagon av de tillgingliga plantorna, vare sig efter aterkors-
ning av forildraarterna eller effer fri avblomning. Nagra morlologiska
karaktirer alergivas i labell 3, varav blLa. framgar. alt antalet blom-
mor per klase iir mindre éin hos forildrarna. For 6vrigl hiinvisas 1ill den
gjorda beskrivningen i tabellarisk uppstillning.

Flera [Orsék ha ullorts for alt pa vegelaliv vig fa 1ill stand kromo-
somlordubbling or aterstillande av ferlilitelen, Stark effekt av behand-
lingen har flera ganger noterats. men finnu sa linge finnes ingen letra-
ploid planta.

Diskussion

Hybriderna inom Coreosma-gruppen antyder, att de olika arlerna iro
mer eller mindre nérbesliklade. R. Saundersii (= hudsonianum X nig-
rum| forefaller av beskrivningen alt doma vara ferlil. Berger (1924
skriver ingenting om slerilitet men omnéamner biiren sisom sma, svarta
med smak och lukt som hos svarla vinbér, R. nigrum. Forialdraarlerna
torde vara mycket niirstiende, churu de éiro geografiskl val dilskilda.
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Medan salunda R, nigram iar allmiin i Europa och Asien och sporadiskl
forekommande i Nordamerika, ir R. hadsonianum endemisk i Kanada
och vissa delar av Minnesota. En nirmare undersokning av hybriden
och dess avkomma fir liggas till grund fér en mera bestimd slulsats
om dessa arler verkligen kunna och bira betraklas sasom skilda arler
eller Lillhéra samma arl., Aven R, fuscescens (= bracteosum X nigrum)
kan belraklas sisom en hybrid mellan tva niirstaende arler, av vilka
bracteosum dir endemisk 1 viistra Nordamerika, geografiskt viil skild
frin R. nigrum i Europa och Asien. Enligt Janczewski (1909) skulle
nedsall fertilitet foreckomma hos hybriden. men fruktsitining forckom-
mer, Berger (Le.) omniimner R, fuscescens som en slarkviixande, ganska
dekoraliv buske med svarta frukter. Beskrivningen i dvrigt kan myckel
vil gilla korsningsprodukter inom en art. Aven i detla fall erfordras en
fullstiindigare undersékning av [ertiliteten hos avkomman for beddém-
ning av arternas sliktskap.

Biada de nidmnda arthybriderna, R. Saundersii och R. fuscescens iro
fertila, vilkel overensstimmer viil med alt nigrum, hudsonianum och
bracteosnm enligl Berger tillhora underslaklel Fucoreosma. R. auream
hiinfores liksom odoratum till undersliktet Symphocalyx. IHybridise-
ring mellan nigrum och aureum har visat sig mojlig. men hybriden ér
helt steril, vilket visar. atl dessa arter ha mindre slikiskap med var-
andra fin de (6rut niimnda, R. sanguineum hinfores av Berger Lill
undersliiktet Calobotrya, dit bla. ocksa glutinosum och malvaceum
foras. . Bethmontii, som uppkommit genom en korsning mellan maloa-
ceum och sanguineum, kunde diirfor viinlas vara fertil. LEnligt Berger
dro biren runda. svarla och smiludna, vilket visar all frukisitining
forekommer. Enligl Janezewski ir fertililelen nedsatt.

Hybriden mellan aureum och sanguineum, som lillhéra skilda under-
sliitkten enligl Berger, lorde vara densamma som tidigare beskrivits
som R, Gordonianum Lem, Siviil enligl lidigare undersokningar som
enligl de nu publicerade fir denna hybrid hell steril. Markligare ér, atl
arterna nigrum och sanguinewm, som tillhora skilda underslikten en-
ligl Berger. ulan svarighet lala korsa sig med varandra och giva upp-
hov Lill en hybrid. som iir semifertil och kan alerkorsas med ilminstone
en av forildrarna. Detla synes anlyda. alt senguineum i nagol avscende
star niirmare nigrum iin aureum, som giver sleril hybrid bade vid kors-
ning med nigrum och vid Korsning med sanguineuimn.

Ehuru ytlerligare undersékningar éiro nédviindiga {6r nirmare fasl-
sliallande av sliktskapen hos Ribes-arlerna inom Coreosma-gruppen.
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kan redan nu den slutsalsen med bestiimdhet dragas, all vissa arter aro
myckel nirstaende och kunna mahiinda sammanféras Lill en enhel,
medan diremol andra iro sa val skilda, all de endast med svarighel
lata korsa sig med varandra och niir sa kan ske bli hybriderna sterila.
Del ir ocksi av viirde konstatera, att alminstone i ett fall hybridisering
endast synes vara majlig i ena riklningen, nimligen R. «aureum X san-
guineum.

I vissa fall bliva hybriderna nagorlunda enhelliga, medan i andra
fall stor variation forekommer i F,, beroende antingen pa slark hetero-
zygoti hos forildrarna eller pa storningar i andra avseenden.

Summary

The title of the paper 1s “Species hybrids in the genus Ribes, subgenus Coreosmea’,
The author has studied some species hybrids of which R. nigrum > sanguineum and
R. aureum > sangninenm were desceribed before, while R, nigrum>aurcum is new.
Although the diploid chromosome number is 16 in all the Ribes species, sterilily
occurs when the species are intercrossed.

R. nigrum ¥ sanguineam is easilv made. Il is intermediale between the parents,
without the odour of nigrum. The leaves and petioles are pubescent, the flowers are
pink coloured and the fruits round. glabrous and sweet. The ferlility is reduced,
butl back crosses o R nigrum easily take place. After two back crosses some plants
woere raised with good ferlility.

R. nigrom<auream was made in 1947, There is a greal variability in vigour as
well as in the time of flowering. The plants are pretty and similar o R. aureum.
The leaves are glabrous, light green with acute lobes. The flowers are pretty with
orange coloured sepals but completely sterile. So far back crosses have not heen
suceessful and no fruil has developed after open pollination.

R. aureum = sanguineum was described long ago under the name of R Gor-
donignum and said to be a hyvbrid between sanguinenm and aureum, After many
experiments withoul any success the cross was made with aureum as the mother
parent, and then fruits with seeds developed in 1948, Several Fy-plants were raised,
which vary a greal deal hoth in vigour and in olher characters. Some plants are
dwarfish. One plant coincides very much with the deseription of R. Gordonianum.
The flowers are complelely sterile and so far no [ruil has developed.

The species of the Coreosma section are in some cases more closely related than
in others. Such species as nigrum L., hodsonianum Rich. and bracteosum Dougl.
very likely belong to the same unit but are geographically dilferentiated, They inter-
cross easily, while the species aurcum Pursh. and sanguinewm Pursh, seem lo be
more differentiated from cach other than the nigrum group. R, sanguinenm shows
a grealer affinity to nigrum than to aureum. As I, aureum gives completely slerile
hybrids both with nigrum and senguinewm 1t is considered as belonging to quite
a different group.
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The Ecology and Distribution of Carex flava and
its Allies in the British Isles

By Erizasern W, DAVIES

University College of Leicesler

(This paper is parl of a thesis approved for the degree of Ph. D. by the
Universily of London.)

| SR 006 oY} 111D T | T Mo G e e P ot e S i e DL Ly W e e e R a0

R T 0 T B e B e i ) S e S et e 52
)10 PRET Do T ) 0 T o B Y RS G e M R L L g T L
Ko reApy Te OO i A R S T A RS S T a6
B.izap. Scoflea B W DRVIe8 fpceimsmammiiaiii o b o i e i St s af

b2 R AT 111y B H (g 1] s IR W O SN e B A e R oLV S 60
LR Al T [ 1 g S e o O WS P S MR e S S h b A I o T Y [
Yav CSseandinadivg 1500 Ehretet s s enar st b i s R e 71
VILL: THBOUBRION o e s i s R e s s S G e Ao A N S a o e B R b il
VL., ACRODWIOHZOMIBIIER | o ey syt s o T o N S T 650 B i e s 73

I. Infroduction

The five British members of this critical group of species are Carex
flava 1., €. lepidocarpa Tausch. €. demissa Hornem., €. serotina Méral.
and €. scandinavica E. W. Davies. and these like the majority of
Carices are usually found in wet habitals, However, the individual
species have very dilferent ecological requirements, and oceur on a wide
range ol soils, in a variety of plant communilies, and therelore seldom
grow together. IFor this reason it has been necessary to describe the
ecology and distribulion of the species separately.

Several Lypical localities for each species have been sludied. and the
species lists and pll readings from the different habilats (determined
by means of Muirheads Electrochemical pll meter) are recorded in
Tables I a—f and II respectively. The species are lisled in alphabetical
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Fig 1. Distribution of Carex flava.

order and the nomenclalure lfollowed is that used in the ‘Flora of the
British Isles’. by Clapham. Tutin and Warburg. Detailed distribulion
maps have been drawn for the five species in the British Isles (Distribu-
lion Maps 1—4) and each dot represenls a record since 1900. The in-

formation about their Furopean distribution is not so accurate and a

line shows probable arcas covered by these species,
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I1. C. flava (Distribution Map fig. 1)

C. flava is a rare plant in the British Isles, and has only been recorded
from two localities. Roudsea Wood. Iaverthwaile in Lancashire and
Malham Moss in Yorkshire. The rarity of this species is probably cor-
rclated with ils specialised ecological requirements; for although these
two localities are some 50 miles aparl, Lthey are about the same latitude.
and have almost identical, yel unusual pedological conditions. In hoth.
there is deep fen peat (about 30°) overlying ecarboniferous limestone,
and during the wel season the drainage water is basic.

The pH of Lthe lwo habilals (Table 1I) was very similar, i.e. about 6.5,
This seemed in the first instance rather low, bul the samples were
collected during July and it is probable that a higher pH would be
recorded in the winler, when there is more water movement from the
surrounding limestone outcrops.

Both habitats are interesting ecologically and floristically, and include
a number of uncommon species; the rather different species lisls
(Table I a) recorded from them can probably be correlated with dif-
ferent stages of succession. Roudsea Wood is an area where the lime-
stone oulcrop meels the coasl line; and on accounl of the combination
of high rainfall of northwesl England, and the base-rich soil, fen peal
has accumulated at sca level, and the vegelation reached its nalural
climax, a fen woodland. As might be expected the most abundant species
are shrubs and herbs lypical of fenwoods. These include Prunus padus,
Carex sylvatica, C. remota, C, digitata, Circaea lutetiona, Convallaria
majalis, and the ferns Dryopteris dilatata, and D. borreri.

In contrast Malham Moss is an open habital, al about 300 m. above
sea level. Here €. flava grows in the deep fen peat of the lag surrounding
a small raised bog, where the base rich drainage water flows from the
nearby limestone hills to the tarn. The associates of the lag community
are mainly plants typical of the limestone meadows found in this part
of the Pennine range. These include Primula farinosa, Parnassia palust-
ris, Eriophorum latijolium, Trichophorum caespitosum ssp. germani-
cum, and Pinguicula vulgaris.

The specialised ecological conditions required by this sedge in the
British Isles are interesting, as the only olher locality for this species
studied in any detail, is a very similar type of habitat by Lake Carezza
in the Western Dolomites. Here too. €. flava was growing in deep fen
peat, which had a pH of 6.8, and the drainage waler from the sur-
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Table Ta. C. flava

1. Roudsen Wood, Lancashire. Deep fen peat. overlying Carboniferous limestone
pH= 6.35.

2, Malham Moss, Yorkshire, Deep fen peat, overlyving  Carboniferous limestone
pH =64,

Pyl 1 2
Acer pseudoplatanus . ....... - — Holeus lanatus . ............ e
Agrostis stolonifera .......... — -+ Hypnum cuaspidatum ........ -
AL LTINS e e v o e Iris pseudacorus ............ A =
Alnus glutinosa ... ..., T Junens articulatus ..., 4+ -+
Arctiom minus oo v + - J.oconglomeradus oo R
Athyrium filix-femina . ...... —+ - Jooetfusis i e + —
Bellis perenniis cov.ovenms s + — Luzuda maltiflora .. ......... iy
Betula verrucosa .......oo.... + - Lychnis flos-cueali .......... —_ =
Brachypodium sylvaticam ... + — Lycopus europaecus ......... Lt R
tCalamogrostis neglecta . .... — + Lysimachia vulgaris . ........ + -
Carex demissa ...... e Molinia caerulea ............ — 4
C. distans ..coiaves s o — Mentha aquatica ............ — -l
G laehtgoia  sossnis v 4+ — Orchis praetermissa . ........ - |
i Palleseens .o i vwm i | =hy — Parnassia palustris ..o —
Y 2T 5 T R N S S L = Potentilla erectd . .ovvvenennn |
G PATmado  ciuanv s T -} P DTS s vonmsia e iy |
oo POLIECANTS | s bl — Primula forinosa . .......... ;
G POt s S e e e + — Prunella vulgaris . ... .....
iAo =, Fl s s S v + - Prinss podus v eesamonccns f -
CenBIOren T i nsiioes s P SPIRO8A" vs v vivenms iy ws ey =
lerastinm arvense .......... ==t | 4 Ptevidiom aquilinum ..., .. s R
Ciregea Tatetiana ..o vy = — Ranunculus acris . ....... SR [ e
Cirsium patustre ......ooo00. + — Rhamnus calhartica . ........ M
Climacium dendroides . ...... — <+ Rhinanthus stenophyllus ... — -+
Convallaria mejalis ..., 4 — Rubiis tddents v.vvviveposones =
Crepis paludosa . ..., .. IRt - - Rumem crispus . ..cooviveas &
Dactylis glomerata . ......... + — SHIE (COPTRE o aisiis ann i !
Deschampsia caespitosa . ... — - Sanguisorba officinalis ... ... -+
Dryopteris dilatata . ......... e Scrophularia aguatica . ...... T
gried:lelralis  iuninsiess == = Seutellaria galericulate ... ... o
Eriophoram latifolium ... ... e Solanmwm nigram ..., ... T
Filipendula wlmaria . ........ < 4 SUTrIse protensis ., i vea s —
FrOgarea Westtd sacis v voes +  — Tencrinm scorodorin ... ... |
Frazinus excelsiol .civiveies + - Trichophorum caespitosumssp.

==

Galivm palustre . ............ GOrMAmICHEM oo iessii e Fles Py
rounding limeslone mountains was clearly basic. Thus it seems that
lack of suitable habitals may account for the rarily of this species in
Europe,

111. C. lepidocarpa (Distribulion Map flig. 2)

The status of this species has already been discussed in some delail
(1. W. Davies 1953 b). C. lepidocarpa clearly appears to form a lopo-
cline in this counltry, and the ssp. lepidocarpa and scotica represent
the extreme forms. However, intermediate links of this cline, which
are difficult to classify into either sub-species are found in scattered
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Table 1b. C. lepidocarpa ssp. lepidocarpa

1. Wicken P'en, Cambs. Gault. 7. 5. Cerney Gravel Pit, Glos. Oolitic
2. Chippenham IYen, Cambs. Chalk limestone
3. Fulbourn Pond, Cambs. Chalk 8. Moughton Sear. Yorks. Carboniferous
4. Derby Fen, Norfolk. Chalky boulder limestone

clay 9. Malham mire, Yorks. Carboniferous
5. Cow Common, Tollenhoe, Beds. Chalk limestone
5. Willering Marsh, Northants. Oolilic

limestone

Agrostis stolonifera . ...i0vioooiia | - 4= Fria e <+ <+ +
Arigelicd SYIDESITIS o« vviesvnnavnsinn | — e e e e —
Anthoxanthum odoratum . ........ R e i =2 [t
Arrhenatherum elalins ... —_— = = e S T
Hellis Perenniis i svka i iy e Tl i e o R e
Rartsin alpina . vooveovvisiiaivisg . . ] e T e e T i
BT s b N S S -4 - — 3 + — + —+
Blysmus compressus . ............ R o N e P iyt O e A s
Calamogrostis canescens .......... o e “ S e LI St +
Caltha palasbris o, coivivaisaviss A e T T e e =
Calystegia sepium ................ + T ’
Gares copillaily; i.cvoveivivnrminas e T o
G demisst. v osivismmmsis s Soute s — - - e $= A
Gl o5 O e SR S e r R — - e T o T, -
I 17 TV {17 e R O e B e — R e s e e o
G TR < . o ey e e b | A e N R e S ey L e
Co TR Lt o e e e - 4 4 - = TS =+ =+
G- HostIanY winaen i baksasinmsiam + + = e |- + 4+ = 4+
R s 5 e e i e B e B N ST TR e Uy T
SR oo 1) R e ol e AT SRl el 4= |- el sl e - f
Co POLPBEIR ot vt v s e nirmsin - s S L S T
Co8ePDING. Lndinabiiies bis s i | + ot et i T Al e i i e
P eSO T s i s P st - R e R e
CRTTEE Tl (17, 1 S P T - o e e S
CERSTILHY GFDRTIEE oG b e i st e + e T e e e
CEABrertlif - ol st se e T - — = s e O Fo
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Table 1b
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continued)

2 3 1 2

Hypnom commufalum
. caspidatum
H. molluscum
Juncus articulatus
J. bulbosus
J.ooeffusus
J.oinflexus
J. subnodualosus
Lathyrus palustris
Leontodon hispidus
Linum catharticum
Lychnis flos-cuculi . ...
Lycopus curopaecus .
Lythrum salicaria
Mentha aguatica
Molinia caerulea
Oenanthe fistulosa
0. lachenali

Peuncedanum palustre . .
Phalaris arundinacea . .
Phragmites communis . .

Pilularia globulifern
Pinguicula volgaris
Poa pratensts
Potentilla anserina .
P. erecta
Polygala vulgaris
Primula farinosa
Prunella vulgaris
Ranuneulus aeris
R [lammula
Rhinanthus stenophylius
Saliv atrocinerea . .. ...
S. eineren
S, fragilis
Samolus valerandi
Selaginella selaginoides
Schoenus nigricans
Selinum carvifolia
Sesleria varia . ..

SHCCISA PLOUCRSTE « v viinnnnsnes

Symphytum officinale ..
Thalictrum flavam . . ..

Iriglochin palustres
Valertana diorca
Viola palustris

communities in the midlands and
only sub-speecilic rank has been given to these dislinet lowland and
mountain forms. The ecology and distribution of these sub-species are
both specialised and rather different, and are therefore discussed

separalely.
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A. Ssp. lepidocarpa. — This sub-species, like C. flava, has highly
specialised ccological requirements, and scems lo be conlined to cal
careous districls in the British Isles including base-rich marshes in the
lowlands of Scolland.

As shown in Table II. the pH of the habitats studied lies between 7.6
and 8.25. Thus il seems that an alkaline soil is an essential requirement
of this sub-species,

The communities examined are recorded in Table T h. and these are
all on calcareous soils, or at least under the influence of basic drainage
waler. Thus the lhree fens. Wicken and Chippenham in Cambridge-
shire, and Derby Fen in Norfolk, obtain their water supply from the
chalky boulder clay. While Cow Common. Tollernhoe. Bedfordshire.
is on the chalk., and Witlering Marsh, Northamptonshire. and Soulh
Cerney disused gravel pit near Cirencester, are both situated on the
oolite Jurassic limestones of Northamptonshire and the Cotswolds
respectively. Lastly the localities from the North of England. Greal
Close mire, Malham and a ealeareous flush below Moughton Scar, are
both on the Carbonilerous limestone of the Pennine range in Yorkshire.
However, the forms of €. lepidocarpa found in these two latter localities
and in Teesdale, Durham (Table I ¢}, seem lo represenl the intermediale
forms of the topoecline mentioned earlier, as they are difficull to classify
inlo either sub-species, and show certain characteristies of both,

This species has always been found as an associate of an open, lairly
low vegetation, and in the fen communilies where there were shrub
areas presenl, it was usually confined to the droves. The associaled
species in the differenl localities were remarkably constant, and many
calcicoles such as Cladinm mariscus, Schoenus nigricans. Eleocharis
pauciflorus, Samolus valerandi. Epipactis palustris, Primula farinosa,
typical of base-rich marshes were present in several communities.

However, in spile of this sedge being fairly widespread on calearcous
soils, it is fypically a plant of the lowlands, and has not yel been found
above 330 m. Consequently it never occurs wilth or near the mounlain
sub-species scotica, which seems to replace il al higher altitudes and
latiludes.

B. Ssp. scotica. — In conlrast this plant is usually confined to the
higher regions of base-rich mountains in Scotland, Wales and Northern
England. As a mounlain is ascended. there is normally abundant €. de-
missa on lhe lower slopes of the moorland and in the peat bog areas,
between 160 and 300 m. Then on base-rich mountains such as are found



[y}
~1

CAREXN FLAVA AND ITS ALLIES

12 10 8 6 4 2 0 2 4
' f [ -
|

| English Miles
020 40 60 SO 100

Kilometres

10 ] 6 Longitude West. 4 of Greenwich 2 OLongitude East 2 of Greenwich

Fig, 2. Distribution of Carex lepidocarpa,

in Perthshire, there is normally a zone of rather less than 100 m., where
the only flava-group sedgde seems to be of hybrid origin, and clearly
is a hybrid swarm belween €. demissa, and C. lepidocarpa ssp. scotica.
However, al about 660 m. all sign of C. demissa and the hybrid dis-
appears, and up to about 1000 m. pure ssp. scofica is lound in abundance
in any flush areas, and on the rocky ledges where the soil is base-rich.

A number of these mountain communilies have been examined in
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Tabel Ic. C. lepidocarpa ssp. scotica

1. S.W. Coire, Ben Lawers, Perth 7. Ben Dorain, Argyll
2. Creag-na-Caillich, Perth 8. Glen Doll, Clova, Forfar
3. Coire Heasgarnich, Glen Lyon. Perth 9. Teesdale. Durham
4. Creag-an-Lochan, Meall Garb. Perth 10. Inchnadamph, Sutherland
5. Lochan-nan-Cat. Meall Garb, Perth 11. Waulkmill Bay, Mainland, Orkney
6. Ben-Y-Vrackie, Perth 12. Loch Tingwell, Scalloway, Shetlland
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Table I ¢ | continued!
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In every case soil samples collecled from the areas,
lower than any recorded from the habilats of the
which are always above pH 7.5. In fact. as can be
the pH was normally between 6.1 and 7.1. and in

Lawers il was as low as 5.8.

spec ies are rec

orded 1 Table Tc.
showed a pH much
lowland sub-species
seen [rom Table II
one localily on Ben
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The mountain communities studied were from Teesdale and three
different Scottish counties. These included the S.W. Coire on Ben
Lawers, Lochan-nan-Cat on Meall Garb. Creag-an-Lochan on Meall
Ptarmigan. Creag-na-Caillich. Coire Heasgarnich al the head ol Glen
Lyon. and Ben-Y-Vrackie in Perthshire. Ben Dorain in Argylshire. and
Glen Doll in the Clova range in Angus.

The associated plants in all the localities were remarkably similar,
and typical of mountain flushes where ihe condilions are bhase-rich.
They included such upland ealecicole species as Carex capillaris, €. saxa-
tilis, Juncus biglumis, J. triglumis, Thalictrum alpinum, Saxifraga
aizoides, S. oppositifolia and Selaginella selaginoides. This lyvpe of
habital provides suitable conditions for several of the Scottish rarities,
and many communilies containing ssp. scolica al this allilude, also in-
cluded such rare planls as Gentiana nivalis, Erigeron borealis, Juncus
castaneuns, Saxifraga nivalis and Cystopleris montana from the Lawers
range. and Carex norvegica from the Clova mountains.

In conclusion a brief mention of the behaviour of this sub-species
in the extreme north of the British Isles must be made, As can be seen
from Table Te, ssp. scotica also oceurs at lower altitudes in north-
weslern Scotland and in the Orkneys and Shetlands. Thus it was found
Lo be abundant growing with many other high mounlain plants in the
limeslone screes by Loch Assynt at Inchnadamph in west Sutherland,
only a few melres above sea level. Likewise it flourished in the cal-
careous flashes near Waulkmill Bay on the Mainland of Orkney. and
by Loch Tingwell in the Shellands. Il lhus appears that this sub-species
not only replaces ssp. lepidocarpa at the higher altitudes. bul also in the
extreme north of the British Isles.

[V. C. demissa Hornem. (Distribution Map fig. 3)

(. demissa is rather a common sedge and the most widespread mem-
ber of the group. with the least exacting ecological requirements. Tt
occurs throughout the British Isles on a wide range of soils and in
many different plant communilies. It also flourishes at sea level and
at higher altitudes. up to 660 m. in mountainous districts.

As can be seen from Table I d. suitable localities include not only
moors. heaths. and bogs on acid soils. but also occasionally more base-
rich habitats such as the fens. calearcous marshes, and paths or other
open spaces in deciduous woodlands.

This sedge has a great range of size and form. which varies with
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Fig. 3. Distribulion ol Carexr demissa.

ils environment. Thus €. demissa when growing in bogs or other areas
with a high waler lable such as Shapwick peat moor in Somerset or
[Holmsey bog Hants. in the New Forest is considerably larger and shows
a more luxurianl growth than the stunted dwarf forms thal are com-
monly seen in grazed or dry habitats. This latter form is frequently
found on the moorlands covering the lower slopes ol most Scottish
mountains, and on the downs near the Lizard in Cornwall.



DAVIES

ELIZABETH W.

8 " e 154 s ) B o 1 B SR s |

gl

Ll Aty

e oo o R O

o o

8 S

||

|l

+ 1

EEE e SE AR S i a R S a N

R 5 8 U O S R e

I+ 1

1 o B O 5 O

8 o 1 O e s R O R O o . 3

.................. sugsnpod pjol g
............. snppafiue wnpop A
................. 1onap snwfiyg g
............. wnud jp Wy
............... v.._;...._—.wur_hb- nstong
.................. ‘ds wnuboydg
........... suaquInIap mbuihaig
.......... saproutfplas ppauibngag
................... u..zﬂ.:.wwh ‘.qv.
.............. saprozin mmzuﬁu&uv‘
.............. CIPUBIIDA SHJOWDY
,,,,,,,,,,,,,,,,,,, suadas Tyny
................. DSOJ20D XNy
................... ﬁma::h:u.; .M-n
.............. SLIOD SNIAUnunY
............... m,_uumwz_h a:.x_wn_hl.
PRy e suppou Hophiouniog
.................... _f.,r__wv....:tc- ‘o
................ DIIAID DU O]
.............. sumbpma ppnambiig
.............. nunjuof Sijounopnyf
............ supsnpod SUBIaPD
................... bw...a.*u.q__.....mhum .C
............ nssrronad snpa)
.......... wnfinadf1sso Uy JIn N
.................. DROLIES SAPADN
..................... ajnfi porafipy
............... DA NIAnY Do
............ oo ey sayunliva g
................ UQ:U:@E U-ch_u:.

oa

o
—

01

(e RS T |
{panunuod p qel

b

"



CAREX FLAVA AND ITS ALLIES 65

12 10

J‘ English Miles

[ 0 20 40 60 80 100
Kilometres

/ 0 25 50 75100 150

| i
6 Longitude West 4 of Greenwich 2 OLongitude Fast 2 of Greenwich

Fiz. 4. Distribution of Carer serotina and €. scandinavica. — ®=(_ serolina. —
(. scandinavica.

uncommon in the British Isles, althoug they are somewhal scallered
and rather local. The communitics studied (Table Ie, Nos, 8§ 12),
were three pond margins in the south of England, namely Frensham
Pond in Surrey, Fleel Pond, Hanls, on the Bagshot Sands, and Halchel
Pond near Beaulieu in the New Forest, a lake margin in Blekinge,
South Sweden, and Shapwick peat moor in Somerset. All those habitals
had a low pll ranging from 5.2 Lo 5.9 and the associated species included

5  Botaniska Noliser 1956,
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As might be expecled with a plant which occurs in such varied eco-
logical habitals. il is tolerant of a wide range of soil conditions and
shows liltle preference for any particular pH, However, although this
plant is occasionally found in fen communities and on base-rich soils
where the pH may reach 7.5, it is more typically an associate of rather
poor oligotrophic moorland vegetation where the plIf varies belween
4.5 and 6.0 (Table 1I). Thus the most frequently associated species
include, Carex echinata, C. nigra, C. panicea, Tricophorum caespitosum,
Eleocharis multicaulis, Nurdus stricta, Juncus squarrosus, Potentilla
erecta, Calluna vulgaris, Erica tetraliv, Molinia caerulea, Ranunculus
flammula, Sphagnum sp. and Aulacomnium palustre.

V. C. serotina Mérat (Distribution Map fig. 4)

C. serotina is a rather local plant in this country with specialised eco-
logical requirements. Iowever, it is scallered throughoul the British
Isles, wherever suitable habilals occur, and the vegelatlion is sparse
and low growing. Typical loealities for this sedge are fundamentally
of three types: caleareous marshes and fens; upper parts of brackish
marshes where the pH is about neuiral; and oligolrophic pond margins
and bogs, where the pIT is low.

As ean be seen in Tables 1e and 11, the planl communities studied
in delail fall inlo these three categories, The first five localities listed
are all habilals typical of ssp. lepidocarpa, and hence are calcareous.
They include Wicken Fen and Fulbourn Pond in Cambridgeshire,
Poor’s Fen, Lakenheath in Suffolk, the disused gravel pit at S. Cerney
on the Cotswolds, and Hale Moss in Lancashire, a dried up lake deposit.
which receives drainage water from the nearby Carboniferous lime-
stone, In every case the soil samples were basic, and the pH ranged
from 7.5 to 8.5. while the associated species included low-growing calci-
coles such as Samolus valerandi, and Eleccharis pauciflora.

The second type of plant communily in which €. serolina is frequently
found is the upper levels of sall marsh, The two localilies examined
(Nos. 6 and 7, Table I e}, were Little Sea on lhe south coast, in Dorset,
and Hokatorp. a very similar habitat on the south east coast of Sweden.
The soil samples of both these areas gave a pH of belween 6.5 and 7.0.
The associated plants included typical low-growing littoral species like
Blysmus rufus, Glaux maritima, and Juncus gerardii,

Finally the third and perhaps mosl widely known habital for €. sero-
tina is the open community on a poor acid soil. Such areas are not
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Table Ie. C. serotina

1. Wicken Fen, Cambs. Calcarcous pH 7. Hékatorp, Skane. Sweden, Salt marsh

8.0 pH 6.5
2. Fulbourn Pond, Cambs. Calearcous 8. I'rensham Pond, Surrey. Acid pH 5.8

pH 8.5 9. Fleet Pond, Hants. Acid pH 5.7
3. Poor's Fen, Lakenheath, Suffolk. Cal- 10. Hatehet Pond, Beanlien, Hants, Acid

careous pll 7.8 pH 5.2
4. 8. Cerney gravel pil, Glos. Caleareous  11. Nyteboda, Blekinge, Sweden. Acid

pH 8.1 pH 5.1
5. Hale Moss, Lanes. Calearcous pH 7.1 12, Shapwick peat moor, Somersel. Acid
6. Little Sea. Dorset. Salt marsh pH 6.5 pH 5.8
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Table Le (continued)
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Table 1 e (continued)
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dwarl calcifuge plants such as Pilularia globulifera, Anagallis tenella,
Isoétes lacustris, Eleocharis mullicaulis, Drosera intermedia, D. rotundi-
folia, Rhynchospora fusca, and Sphagnum sp.

C. serotina var. eyperoides, the only form of this species which so
far seems worthy of varietal rank, is found on Shapwick peal moor in
Somerset. As yel this is the only known localily for this plant in the
British Isles.

Plants from all these localities have been grown in cullivalion under
similar environmental condilions. In the first instance it was lhought
that the forms from these very differenl ecological habitats mighl have
been different ecotypes of €. serotina. However, all attempts to divide
this species ecolypically have failed. as the different forms do nol seem
to be relaled lo any one of the Lhree ecological habilats desceribed for
lhe species. After three vears in cullivation these forms with the excep-
tion of €. serolina var. cyperoides and some plants from Ireland and
the Baltic Islands of Oland and Golland appear to be within the range
of variation of a single species,

Thus it seems that the pll of the soil is unimportant to this species,
which grows equally well in calcareous and sall marshes, as in oligo-
trophic habilals, where lhe soil is usually acid, [However, the main
factor that seems lo determine the presence or absence of this small
and local plant is the height of the other species. Thus C. serolina is
only to be found where the vegelalion is sparse and low-growing. and
the compelition negligible. Evidence supporting this theory is to be
found at Wicken fen in Cambridgeshire. In the autumn of 1950. the
turf was cul on a small area in the fen, and bare peat exposed. The
following summer this area was recolonized. and one of the first
species to be found was C. serotina, a plant that had nol been recorded
from Wicken fen for at least 20 years, Thus il seems that the seeds
must have remained dormant in the peat for this period. and were
only able fo germinate and eslablish young planls after the peat cutting
had produced an open habital, free from compelition.
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Table I, C. scandinavica

I, Arisaig, Inverness. Sall marsh. 5. Fearnan Pier, Loch Tay. Perth. Shore

2. Loch Carron. W. Ross. Salt marsh. of inland loch.

3. Loch Torridon, W. Ross. Salt marsh, 6. Loch Harry. Mainland. Orkney.

4. Kylesku TFerry, W. Sutherland. Salt Waulkmill Bay, Mainland, Orkney.
marsh. 8. Loch Tingwell, Scalloway, Shetland.
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V1. C. scandinavica (Distribution Map IV)

This species, hitherto known only from Scandinavia, Finland, and
Russia, was [irst recognised in Scotland during lhe summer of 1952
(E.W.D. 1953 a). Consequently details of distribution in the British
Isles are limited and rather fragmentary. However, il seems likely [rom
examination of herbarium malerial. lhat it is locally abundant in
brackish marshes and a few inland lochs in northweslern Scotland,
including lhe ITebrides, Orkneys and Shetlands.

(. scandinavica was collected from five localities in July 1952 and
three more in June 1953, and species lists of these areas are given in
Table 1 {. They include six lilloral habilats, namely Arisaig in Inverness,
Loch Carron and Loch Torridon in West Ross, Kylesku Ferry in Wesl
Sulherland, and Waulkmill bay, Orkneys; and (hree inland lochs,
Fearnam Pier on the shores of Loch Tay in Perthshire, Loch Harry, on
the Mainland. Orkney, and Loch Tingwell, Scalloway. Shetland. The
soil samples taken from these localities show that the pH of the eight
habitats was similar and ranged from 5.75 to 6.85 (Table 1I}).

Like C. serotina, C. scandinavica seems to require a sparse lowgrowing
vegetalion free from compelition. Thus the most characteristic asso-
cialed species in the salt marsh communities included dwarf littoral
plants. such as Armeria maritima, Agrostis tenuis (smulted), Blysmus
rufus, Eleocharis pauciflora, Honckenga peploides, Juncus gerardi,
Plantago maritima, Sagina maritima, and Triglochin maritima. While
at Fearnam and the two other inland localities in the Northern Isles,
C. scandinavica and Ranunculus flammula were growing on the shores
of the lochs, where they were lhe primary colonizers of the shingle and
complelely free from competition.

V1I. Discussion

Il seems that C. flava wilh ils very specialised ecological requirements
and scallered distribulion is a primilive and relict species that shows
little variation over its range. While C. lepidocarpa wilh its two distinct
sub-species which form a topocline in the Brilish Isles is a much more
abundanl and vigorous plant. Bolh species require calcareous habitats
and base-rich soil.

In contrast C. demissa and €. serotina seem 1o be able lo flourish
under various ecological conditions. However while the former is a
widespread and rather variable species. wilh a capacity to tolerate a
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Table II. pH of soils from habitats investigated

L. Carex flava pli
i1y Roudsen Wood, Haverthwaite.
R e e e e At 6.35
2} Malham Moss, Yorks., ....... 6.4
(31 Lake Carezza, W. Dolomites,
Nty sessmm reaiiaiaanings 6.5
ITa. Carex lepidocarpa
szp. lepidocarpa
{1} Wicken Fen. Cambs, ........ 8.25
{21 Chippenham Fen, Cambs. .... 7.8
3] Fulbourn Pond. Cambs, (chalk) 7.9
(41 Cow Common, Tollenhoo, Beds.
1 e e 7.9
(51 Wittering Marsh, Northants,
[oolite) s i i e % |
6] 5. Cerney gravel pit, Glos.
R e R A s 5.1
(71 Malham, (Great Closemire)
{carh, limestone) Yorks. ..... 83
(8} Malbam {outflow of Tarn)
{earb. limestone] Yorks. . .... 7.6
{91 Moughton Scar, Yorks. (carb.
HMEstOne) - oiasiinv weiess i 7.5
II'h. Carex lepidocarpa
ssp. scotica
(1) Ben Tawers, PEith, v v v 6.35
H.82
{2} Creag-na-Caillich, Perth. . .... 6.2
6.6
7.2
(3] Coire Heasgarnich, Perth. .... 6.6
6.8
{4 Creag-an-Lochain, . Perth. .... 6.8
7.1
{3) Lochan-nan-Cat, Perth, ...... 6.7
6.9
{6} Ben-v-Vrackie, Perth, ,....... 6.7
6.8
(7) Ben Dorain; Argyll. . ........ 6.57
(8} Glen Doll, Clova, Forfar, .... 6.1
6.3
{9 Inchnadamph, W. Sutheland. . 7.0
6.8
1101 Widdybank Fell, Teesdale, Dur-
1201 12 BEMEE R M N s N S .30
(11) Waulkmill Bay., Mainland,
Orkney oS aeiedauin 6.0
{12} Loch Tingwell, Scalloway, Shet-
¥ {7 (Mool SEe AR LA 1 o T 6.7
L. Carex demissa
{1} Inverdruie., Inverness. (moor-
land by roadside) . .......... 6.25
2] Loch Morlich, Inverness, . .... 5.95
4.5

131

(7)

8}

(9]
(10

(11)

Creag Chalmain. Inverness.
(mountain heath) ...........

) Byvoan Bog, Inverness. ......

Loch Tay, Killin, Perth. ......
Creag-na-Caillich, Perth.
[moorland)

Creag-an-Lochan, Perth. . ..., 7

Coire Heasgarnich, Perth. (acid

8 Pt e e L R o s
Ben Lawers, Perth. {heathland)
Ben Dorain, Argyll. (heath-
T s L L o e et

Ben-y-Vrackie, Perth. (heath-
landj

(12} Glen Doll, Clova, Forfar.

(15)

[16)
[17)
(18]
119)
(20

(21)

(22)

(e ATHIEY et e s
Moughton Scar, Yorks. (moor-
Fandd) s T S e s i
Roudsea, Lancashire. (fen-

wood)

S. Cerney gravel pit, Glos
foolibey o Vi s A v e
Derby Fen, Norfolk ..........
Walton Moor, Somersel .,....
Holmsley Bog, Hants. . ......
Shapwick Peat Moor, Somersel
Littlesea, Dorsel. {heathland)

Arisaig, Inverness. (heathland
T SeAY. e ln vy
Inchnadamph, Sutherland

CEROOTIBIIELE o0 cereos e i s

IV. Carex serotina

(1)
(2]

(3)

(41

(5]

6]

(7
(8]

Wicken Fen, Cambs, ........
Fulbourn Pond. Cambs.

[chalk)
Poor’s I'en, Lakenhealh,
Suffollk

S. Cerney gravel pit, Glos.
[oolite) .

Hale Moss, Lancs.
Littlesea. Dorset. (chalk eliffs
by sea)

Hokatorp, Skane, Sweden . ..
Frensham Pond, Surrey .....

5.0
7
7

545

6.35
6.4

6.4
6.4
5.7
6.7
6.6

20

5.0

~1
oW

=1 =1 =1 206 =1
(=

.S e - T

6.7
6.6
6.95
a8

(9) Fleet Pond, Hants. .......... 8.7
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Tabell 11 (¢ ontinued)

pH pH
(107 Halchet Pond. Beaulieu, Hants, 5.2 (3} Loch Torridon, W. Ross. .... 5.93
(11) Nviehoda. Blekinge, Sweden .. 5.1 14} Kylesku Ferry., W. Sutherland 5.75
(12} Shapwick peat moor, Somer- (5) Fearnam Pier, Loch Tay,
L e e SR | 1 PR g s S S 3, 6.6
5.7 6.75
. T (6] Loch Harry. Mainland, Orkney 6.3
V. Carex scandinavica 17) Waulkmill Bay, Mainland.
(1) Arisaig, Inverness. . o.ooovvv... 655 R o e e s e 6.2
6.85 {8) Loch Tingwell, Scalloway, Shet-
{2} Loch Carron, W. Ross, ,..... 6.3 VRt o e e M B W 6.7
6.2

range of soils and many plant communilies, the latler appears 1o require
the sparse vegetation ol an open and low habilat, free from compelilion.
Thus it seems that C. serofina, due to its specialised ecologieal
requirements, has been confined lo scattered and loeal areas throughout
the British Isles. and the presence of different forms which are not Lrue
ecolypes (as these differences do not seem relaled to ecology) may be
correlated with this fact. These isolated populations show minor dil-
ferences, which are relained in cultivation, and the most striking of
lhese are some of the forms which are found in Ireland and in the
Baltie Islands, for lhese planls are almost worthy of recognition as
distinet entities. Thus this continual isolalion is probably the reason
for the existence of a form on Shapwick peat moor in Somerset, sufli-
ciently different to be considered a variety (C. serofina var. cyperoides).
and further results of this geographic separation are possibly seen in
the origin of €. seandinavica. I'or this species has very similar ecological
requirements to C. serolina, but seems to replace it in north-west Scot-
land and the Northern Isles, where €. serolina appears to be absent.
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Structure and Dehiscence of the Anther in Najas

By C. 5. VENKATESH

Department of Botany, University of Delhi, Delhi, India

Introduction

As consliluled by Engler and Prantl (1898), the genus Najas (spelt
also as Naias) is the sole representative ol the family Najadaceae. In
many ways it represents the simplest ol the Helobiace, an order of
apparently primitive Monocolyledons of aquatic and subaqualic habit.
This group of families is very interesting. both from the morphological
and phyletic viewpoints. Some of them show bizarre flowers and
others are characterized by such extraordinary simplicity of struclure
that “it is nol easy lo decide what is to be regarded as the flower”
|Willis 1948). Il appears that modification and reduclion have gone so
far in this assemblage that the establishmenl of homologies and phylelic
conneclions is a difficult task.

Previous Work and Scope of the Present Investigation

Magnus {1870) deseribed the gross morphology and some f[acis
relating to ferlilizalion in the genus Najas. Campbell (1897) investigated
N. Jlexilis in detail and gave a good accounl of the origin and develop-
ment of the male and female flowers and the embryology. Rendle (1899)
published a svstemalic revision of the genus.

The present invesligation concerns the structure and development of
the anther and its mode of dehiscence in N. prlusiris Blanes and N. gru-
minea Del. In both lhese species the anther is quadrilocular and not
unilocular as in N, flexilis, invesligaled by Campbell.
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Material and Methods

The material of N, palustris Blanes was collecled from Takhatsagar and thal
of N. graminea Del. from Mandore both in the neighbourhood of Jodhpur
city. The malerials were fixed i formalin-acetic-alcohol, The gross features
were studied in whole mounts cleared in lactophenol. The histology and
development were studied from microlome seclions of material imbedded in
paraffin. The seclions were cut in thicknesses ranging from 6 w to 12 p and
stained with a combination of Heidenhain's haematoxylin and cosin.

Morphology of the Male Flower

The {lowers are minute, unisexual and pollinated under water. The
male flower consisls of a solitary stamen enveloped in a close-fitling
sac-like perianth which is bilipped above (Fig. 1). The entire structure
is enclosed in a flask-shaped bract (the so-called spathe of some
aulhors). In N. graminea, however. the bract is absent (Fig. 2). Al the
time of dehiscence, the filament elongates and pushes the anther out of
the bract. The perianth lips part and the pollen escapes apically.

Campbell has traced the organogeny ol the vegelative and reproduc-
tive parls. The male flower develops {from one of the two rudiments
formed by the verlical splitting of a lateral primordium of the growing
point. The other rudimenl grows inlo a branch at the base of which
the flower eventually stands.

Figures 3 6 show four stages in the development of the male flower
of N. palustris. The bracl outgrows and envelops the flower primordium
even before the perianth and the stamen have become fully differen-
tiated. The perianth arises as an annular oulgrowlh at the base of the
stamen primordinm and soon complelely envelopes it.

In a verlical section of a malure male flower (Fig. 7) the closely
investing perianth. with its Lwo lobes. bears a remarkable resemblance
to the inlegument of an ovule and the narrow apical passage enclosed
by the perianth lobes simulates a micropyle. The perianth is delicate
and is mostly two-layered, but the lips are thicker and the cells are
broader in this region. In N. graminea the lips are particularly large.

Figs. 1—16. — 1, 2: fully grown male flowers of Najas palustris and N. graminea
respectively (an anther, b bracl. I lips of perianth, pe perianth, sp spines at the
tip of the bracti. >50. 3—6: slages in the development of the male flower of
N. palustris (pe perianth, pr anther primordium. b bract]. X<110. — 7: v.s. upper
parl of the male flower of N. graminea (ant tip of anther, I lip of perianth, p passage
enclosed by the lips). <190, — 8: diagram of v.s. male flower of N. palustris, —
9--16: ts. of the same al the levels indicaled, the anther excluding the pollen sacs
shaded. 110,
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Structure of the Anther

The young stamen is subsessile. The axial vascular bundle continues
in the connective and ascends to aboul three fourths the length of the
anther, The perianth is devoid of vascular lissue (Figs. 8—16].

Figure 17 is part of a transverse seclion through a young male flower
in which the lwo layers of the perianth sheath, the epidermis, sporo-
genous tissue and seplal regions are already evident.

As the pollen mother cells round off and prepare lo divide. the
tapelal cells lose contact with each other and become amoeboid.
Eventually. their walls break up and a periplasmodium is formed which
intrudes hetween the pollen telrads and the tapelal nuclei are seatlered
in il (Fig. 18),

Different kinds ol pollen tetrads oceur in N. graminea (I'igs. 19—23].
Of all these, the isobilateral and the lelrahedral types are the com-
monest. The nucleus in the microspores divides even before Lhe laller
have separated from the tetrads {(Figs. 18, 24). but the division of the
generative cell occurs affer the microspores have rounded off | TFigs.
25, 26).

The pollen grains bhecome densely filled with starch grains. Their
walls remain thin und undifferentiated into the exine and inline. No
germ pores are evident. The mature pollen grain of N. palustris is
oval in outline (Fig. 27). The vegetative nucleus sometimes loses shape
and shows signs of degeneration. In N. graminea, lhe pollen grains are
oblong and usually depressed on one side (Fig. 28).

The old anther wall consisls of only the epidermis and the two
investing layers of the perianth oulside it (Fig. 29]. There are no fibrous
thickenings or thickenings of any other kind in the anther wall and no
stomia or lines of dehiscence are organized.

Dehiscence of the Anther

As the anther grows the septa within il become stretched and thinned oul.
Eventually they rupture and break away from the anther wall so that
the central axis of the anther wilh its four septa now appears as a
stellate structure (Figs. 30. 31). At the base of the anther the septa
remain intact though they are highly stretched and thinned out
(Fig. 32).
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Figs. 17--28. — 17: part of Ls. young male flower of N. palustris (an anther, pe
perianth, se septum). — 18: pollen tetrads of N. palustris surrounded by tapetal
plasmodinm. —— 19—23: different kinds of pollen tetrads of N. graminea. — 24: pol-
len tetrad of N. palustris. — 25—27: pollen grains of N. palustris in successive
stages of development. - - 28: mature pollen grain of N. graminea. — All figs. <760,

Much of the epidermis disintegrates in late stages of the anther (Fig.
33) so lhal the mature pollen is actually contained within the sac-like
perianth.
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Just prior to dehiscence, the short stalk of the anther elongales
rapidly and pushes the anther out of the enclosing bracl (Fig. 34). The
mass ol pollen which lies loose within the perianth, escapes through
an apical opening formed as a resull of the separalion of the lips (Fig.
35). Figure 36 shows a male flower which has shed all ils pollen as
well as the perianth. The bent stalk and the central axis with the broken
septa are all thal remains of il.

Discussion

[l is generally believed lhat eslablishment of the aguatic habit by
several angiosperms has enlailed a grealer or lesser degree of reduclion
and modification of lheir organs. For instance, il is known that ihe
anthers of many aquatics which have their flowers submersed in waler
[ail lo develop lhickenings in their wall. However, in some exceplional
cases like Wolffia, though ihe vegetalive organs have suflfered great
reduction, the anthers do show lyvpical fibrous thickenings in the hypo-
dermis (Maheshwari, 1954). Even in cases where the thickenings are
absen! or rudimentary. stomia or definile lines of dehiscence are usually
distinguishable and dehiscence is confined to these regions. In Najas
nol only is the anther wall delicale and unthickened bul it also fails
to develop stomia. Consequently dehiscence is irregular and the anther
does not open along predetermined lines.

Summary

1. The stamen of Najas is an axial structure tightly invested by a sac-like
perianth,

2. Anthers of the species investigated here are quadrilocnlar and contain
four pollen sacs unlike N. flexilis (Campbell, 1897]. which has only a single
pollen sae in its anther, It could not he deeisively determined, however, whether
the four pollen sacs originate from as many distinel groups of archesporial

Figs. 20—36. — N. palustris, — 29: part of Ls. old male flower showing lwo-
layered perianth sheath, epidermis, a septum (se} and pollen tetrads. >400. —
30-—32: ts. of still older male flower at the tip, middle and base respectively
(b bract, pe perianth). > 45. — 33: part of t.s. mature male flower just prior lo
dehiscence (bse broken seplum, pe perianth}. 400, —— 34: male flower emerging
from the bract by rapid elongalion of ils stalk (b bract. [ lips of perianth. st stalk
of male flowerl. %25, — 35: pollen escaping from mature male flower (I lips of
perianth have parted}. x25. — 36: an old male flower wilh the bract (b) bent slalk
(st) and persisting axis (ax) of anther. X25.
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cells or by the partial sterilizalion and septation of a single archesporial mass
as in Lemna minor (Caldwell, 1899) and Wolflia (Maheshwari, 1954).

3. The tapetum forms a periplasmodium which intrudes between the micro-
spores.

4. Different kinds of tetrads occur. The tube and the generative cells are
formed even before the microspores have separated from the tetrads. The
generative cell divides later into the male cells.

5. The wall of the pollen grains is not differentiated inlo distinet exine and
intine, and germ pores are not evident either. The pollen grains arve densely
filled with starch and are three-celled at the time of shedding.

6. Prior to dehiscence all the pollen saes fuse into one along their greater
length by the stretehing and eventual breakdown of the septa partitioning them.

7. The anther wall remains unthickened and when old it consists of only
the epidermis. No stomia are organized so that the wall breaks irregularly
and not along definite predetermined lines as is usually the case in most
angiospermic anthers.

8. The ripe anther is pushed out of the bract by the rapid lengthening of
its short stalk, The pollen, which lies loose within the sac-like perianth as a
result of the disintegration of the enveloping epidermis, escapes apically by
the separation of the two perianth lips at the lop.
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Nya fynd av Sphagnum Lindbergii i sodra Sverige

Av NILs MALMER cch LEric OrLAussoN

Bolaniska Museel, Lund kyvartargeologiska Institutionen, Tund

Foreckomsten av Sphagnum  Lindbergui Schimp. 1 sodra Sverige har
tidigare behandlats av blLa. Waldheim (1939). Sjors (1949, utbrednings-
karta p. 574) och Malmer (1951). Vid faltarbeten 1953—1955 pa myrar
1 sodra Sverige har arten patraffats pa viterligare tre lokaler, namligen
av Olausson pa Roshultsmyren 1 Tonnersjo socken. Hallands lan och
av Malmer pa Grims myr 1 Visseltofta socken, Kristianstads lan saml
pa Kopparasmyren i Ancboda socken, Kronobergs lin. Nedan ges av
resp. forfl. en beskrivning av de nytillkomna lokalerna samt en gemen-
sam vaxlgeogralisk och ekologisk sammanfatining. Betratfande den
anvanda myrterminologin hanvisas till Du Rictz (1949, 1954) saml Sjors
(1948). Samtliga pH-bestamningar har ulforls elekirometriskt med
glaseleklrod.

Roshultsmyren ligger 1 sodra Sveriges saval regnrikasle som
myrrikaste omrade pi en plata 150—200 m 6.h. Myrens hojd 6. h. varie-
rar mellan 164 och 171 m och arealen, om en nagot artificiell avgrans-
ning gores, ar ca 120 ha. Den genomsnittliga nederborden uppgar till
ca 1000 mm.

Roshultsmyren ar ett myrkomplex med tre excentriskl valvda och
ell centriskl valvt mosseelement. Myren avvalinas cenlrall genom karr-
drag.

Karrens vegetation bestar av mjukmatlor med Carex rostrata, Frio-
phorum angustifolium saml en del Sphagnum-arter. sasom S. apicula-
tum, S. cuspidatum, S. magellanicum, S. papillosum och 5. pulchrum.
harrens fasimaltor bildas foretradesvis av Narthecinm ossifragum med
rikligt inslag av Wolinia coerulea 1 de fastmarksnara karrdragen. Myrica
gale, Carex pauciflora, Eriophorum vaginatum och Trichophorum caes-
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pitosum ssp. austriccum ingar ocksa liksom Sphagnum magellanicum,
S. papillosum, S. rubellum och S. tenellum.

I mossarnas vegetation ingar losbottnar med Drosera anglica, Erio-
phorum vaginatum, Rhynchospora alba och Sphagnum cuspidatum.
Troligen hor Eriophorum angustifolium ocksa hit; problemel med
denna arts upptridande i omriadet kommer alt ventileras i samman-
hang med en utforligare beskrivning av myren (Olausson manuskr,).
— Mjukmallorna domineras av Sphagnum magellanicuum och S. papil-
losum med inslag av Rhynchospora alba och Eriophorum vaginatum.
— Bland arterna i fastmattornas filtskikt mirks Myrica gale, Andro-
medea polifolia, Vaccinium oxycoccos, saml vidare Eriophorum vagin-
tum och Trichophorum caespifosum ssp. ausiriacum. Faslmallornas
bottenskikt bildas av Sphagnum magellanicum, S. papillosum, S. rubel-
lum, S. tenellum och S. compactum (sillsynt), - Ristuvorna bildas av
ris lillhdrande Ericales, frimst Calluna vulgaris och Erica tefraliz. Av
mossor méarks Sphagnum-arterna fuscum och imbricatum, vidare Pleu-
rozium Sechreberi, Rhacomilrinum lanuginesum (mindre vanlig) och
Leucobryum glaucum. Dessulom forekommer nigra Cladonia-arler,
framfor alll €. rangiferina och C. silvatica coll.

I en dragpaverkad holja i myrens centrala del patriffades i aug.
1954 ett fatal individ av Sphagnum Lindbergii. Fran mjukmattan ifraga
antecknades [6ljande vixter:

Eriophorum angustifelium, Rhynchospora alba, Sphagnum apiculea-
tum, 8. cuspidatum, S. Lindbergii, S. pulehrum.

Sphagnum Lindbergii har inle trols efterspaning observerals pia nagon
annan plats pa myren. Detta far tolkas sa, alt arten ifraga endast har
hogst sporadisk forekomst inom omradet, Fyndet &r det férsia i
Halland.

Bestimningen av Sphagnum Lindbergii har kontrollerats av laborator
Hugo Sjors.

Den skanska lokalen pa Grims myr ligger alldeles invid grim-
sen lill Smaland, nédrmast Hallaryds socken i Kronobergs Lin. Grims
myr Ar relativt liten och omfattar en excentriskt uppbyggd mosse om-
given av randkirr. Den ligger c:a 132 m 6.h. inom etl omride med
drygt 700 mm arsmedelnederbord. Dikning av myren har skett 1 jim-
forelsevis ringa utstrickning och beror ¢j Sphagnum Lindbergii -lokalen.
I mossens vegetation, som &r av viasllig typ, ingar bla. Erica tetralir,
Sphagnum  imbricatum och S. papillosum. Randkiirrels vegelalion
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Fig. 1. Sphagnum Lindbergii -lokalen pa Grims myr. Folo N. Malmer 27.6.1955.
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domineras av olika lyper av Narthecium ossifragum -samhillen. 1 vilka
bla. Sphagnum molle férekommer.

Sphagnum  Lindbergii pairiffades i en serie utbredda mjukmatis-
samhiillen ulmed en biick, som passerar éver myrens sydviistra horn.
Den vixte dér, rikliglt fertil. i en it matta tickande ¢:a 100 m?2. Fol-
jande arter paltriiffades i dessa samhiillen:

Menyanthes frifoliata, Carex limosa, Friophorum angustifolium,
Rhynchospora alba, Scheuchzeria palustris, Sphagnum  apiculatum,
S.ocuspidatum, S, Dusenii, S. Lindbergit, S. pulchrum.

Utricularia minor forekommer i de mellanliggande 6ppna vatten-
viorna, I den omgivande. torrare vixande vegetationen mirks {6ljande
arler: Pinus silvestris, Andromeda polifolia, Calluna vulgaris. Kmpetrum
nigrum, FErica tetraliv, Vaccinium oxycoccos, Drosera rotundifolia.
Narthecinm ossifragum, Carex pauciflora, Eriophorum angustifolium,
E. vaginatum, Trichophorum caespitosum ssp. austriccum, Pleurozium
Schreberi, Sphagnum fuscum, S. magellanicum, S. papillosum. S. ru-
belium, Cladonia rangiferina, €. silvatica coll,

I ett valtenprov lagel i sjilva Sphagnum Lindbergii -mattan den 27.6.
1955 var pl 4,1 och (z—zg-)see 37 107% Molsvarande viirden i en
storre fri vattenyta ett stycke dérifran var vid samma tillfalle 4,3 resp.
4310 % Ca-halten i detta vattenprov var 0.034 mM/1.

Lokalen pa Grims myr ligger endasl omkring 3 mil {rin de av Wald-
heim (1939) angivna fynden. Eftersom dessa fir gjorda i torvgravar, ir
del troligt atl det ror sig om nykolonisation, Den nu antriffade fore-
komslen i nalurlig vegetlation visar, atl man inle nodvindigivis behover
tinka sig spridning over lingre avstand (6r all forklara ifragavarande
nykolonisation, vilkel Sjors gjort {1949, p. 576).

Kopparasmyren ligger c:a 5 km fran den av mig tidigare be-
skrivna Sphagnum Lindbergii -lokalen pa Akhultmyren (Malmer 1951).
Liksom sistniimnda myr ir den beligen pa sydligaste delen av Syd-
svenska hoglandet, ¢:a 220 m 6.h. Kopparasmyren omfattar flera mindre
mossepartier, isolerade [ran varandra av till ctt komplicerat hydro-
logiskl system sammanlinkade kéirrpartier. I mossevegetalionen ingir
bla. Ledum pealustre. Vidare forekommer enstaka tuvor av Sphagnum
imbricatum, medan FErica fetralix endast {orekommer i fastmarksvat-
tenpéaverkad vegetation. Karrvegelationen dir av fattigkirrtyp. Pa flera
stiallen forekommer rikligt med Narthecium ossifragum. Den nordliga
Cladonin eyanipes har tidigare rapporterats [rin denna myr (Hasselrot
1942,
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Sphagnum Lindbergii palrilfades rikligl inblandad och punktvis
dominerande i elt Eriophorum vaginatum - Sphagnum magellanicum
-fastmattsamhiille, Sambhiillels artsammansitining (ramgir av vegela-
tionsanalyslabellen, kolumn 8. Vallen frin detla samhiillle hade den
23.7.1955 pll 4.2 och (v—%y*) 90 311075 I den omgivande vegetatio-
nen ingick ytterligare bla. (Oljande arter: Calluna vulgaris, Rubus cha-
maemorus, Caree pauciflora, Dicranum Bergeri, Sphagnum [uscum,
S. rubellum, Cladonia spp., Cornicularia aculeata. Denna forekomsl ér
begriinsad. men hela myren har inte genomsoklts. varfior ylterligare
viixiplatser kan tiinkas pa denna,

Med hiinsyn till tidigare fynd i sodra Sverige av Sphagnum Lind-
bergii (Waldheim 1939, Malmer 1951) dr dessa nya lokaler ej oviin-
tade. 1 Skane ir mojlighelerna att patriffa yllerligare forekomster
reducerade pa grund av de omfallande utdikningarna av for arten
IAmpliga viixiplatser. Delvis géiller detta ocksa Halland, medan dér-
emot uisiklerna all éka anlalet férekomsler i Smiland ér betydligt
storre. Av oss har endasl ett falal myrar inom vara resp. arbetsomraden
genomsokls. Sydsverige ér till viisentliga delar inte utlommande under-
sokt i sphagnologiskl avseende. Med denna bakgrund forefaller det
inle uteslutet att Sydsvenska hoglandet och angrinsande omriden i
varje fall snarare bor belraklas som strofyndsomride in som ulpost-
omrade fir arten i den belydelse som Sjors (1949, p. 573 och p. H76)
lagger i dessa beteckningar,

Utbredningen av Sphagnum Lindbergii i Sydsverige visar genom Lill-
komsten av de nya lokalerna en svagt viistlig tendens. Det ar emellertid
ej osannolikt att detta beror pa ojimn undersikningsfrekvens. Utmed
»limes norrlandicus» visar ju arten —— i motsals lill Befula nana, vars
ulbredning i dvrigt [Greter stora likheter — ingen viistlig tendens (Sjors
op.c.. p. 574 fI.). Sjors (lLe.) pavisar ocksa utbredningslikheler i Syd-
sverige med andra nordliga myrvixler. Med hinsyn tagen lill de senasl
patraffade lokalerna bir kanske som exempel frimst nimnas Carea
chordorrhiza (llultén 1950}, C. livida (Hullén op.c.), Juncus stygius
(Hultén op.c., Weimarck 1951), Calliergon sarmentosum (Albertsson
1949) och Cladonia Delessertii (Hasselrot 1953). Sistniimnda arl [Ore-
kommer pa Akhultmyrens mosseplan och har dir en av sina sydligasie
lokaler i Sverige. Selaginella selaginoides ir ocksa av intresse i detta
sammanhang. Liksom Sphagnum Lindbergii ir den funnen pa Jylland.
Selaginella har ej palriilfals recent av oss inom omradet, men viil fossil
{sportetrad) pa Roshullmyren i torv bildad ca 7000 f. Kr. (zon VII¥).
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Vegetationsanalyser i Sphagnum Lindbergii-samhillen (1 m?2)
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1. Grims myr. Malmer 27.6.1955.

2. Akhulimyren. dragkirr. Malmer 21.7.1955.
d—7. Do, randkiire. Malmer augusti 1954,
8. Kopparasmyren. Malmer 23.7.1955,

I tabellen ovan har sammanstillls en seric vegelationsanalyser av
samhiillen med Sphagnum Lindbergii dominerande i bollenskiktet.
1—6 dir typiska mjukmattsamhiillen, medan 7 och 8 bir betraklas som
fastmattsamhiillen, ehura de samtidigl ger inlryek av att vara av nagon
sorts Overgings- eller blandlyp. I stort sell Gverensstimmer arlsam-
mansiitiningen i dessa samhiillen liksom 1 dvriga ej analyserade med
den i de Sphagnum Lindbergii -samhiillen, som enliglt Sjirs (op.c.,
p. 871) dr vanligast kring och norr om »limes norrlandicus».

I norra Sverige féreckommer Sphagnum Lindbergii i ombrotrof
miljo, vilkel inle synes vara fallet i Sydsverige, medan diiremot den
jvllindska lokalen lir vara beliigen i mossevegelation, P4 Akhultmyren
har arten vid karteringsarbeten ej patriiffats pA mossen men vil pa et
femtonlal punkter beligna i extremfattigkiirrvegelalion. Aven Ovriga
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sydsvenska fynd i naturliga viixtsamhiillen har gjorts i dylik vegelation.
Sjors (op.c., p. 570) anger pll-viirden fran 3.6 till c:a 6.4 i vattenprov
tagna direkt i Sphagnum Lindbergii -mattorna. Vara hilintills tillging-
liga likviirdiga pll-bestimningar (se vegetationsanalystabellen) antyder
att arten ocksa i detla avseende sunnolikl har en ej oviisenlligt mindre
amplitud i sodra an i norra Sverige.

Av det foreliggande materialet att doma forefaller det uppenbart. att
Sphagnum Lindbergii pa sina sydsvenska lokaler visar ell belydligt
sniitvare slandorlsval fiin inom de norrlindska delarna av utbrednings-
omradet. Delta dr i Overensstiimmelse med vad som anges av Wald-
heim (1944) och Sjors {op.c.). Sannolikt beror detta, som Sjors papekar
{op.c. p. 576). pa atl arten soder ut pa grund av klimatiska forhallan-
den har svirt atl hivda sig i konkurrensen med andra Sphagna annat
in under specielll gynnsamma edafiska forhallanden. Dessulom torde
arten pi grund av relativt ringa individrikedom och Iinga avstand in-
bordes mellan lokalerna och HHI huvuduthredningsomradet ha begrin-
sade spridningsmojligheler och diirfor svart ati kolonisera alla i och
for sig linkbara vixiplatser.

Summary

Three new localities for Sphagnum Lindbergii are reported from South Sweden (in
the provinces of Skine, IMTalland and Smalandj. Together with earlier finds they
show in our opinion that the South Swedish upland and adjacent areas may be
regarded as a district of scallered oceurrence for this species. Tn South Sweden all
habitals in nalural vegetalion are situated in poor fens. Sphagnum Lindbergii seems
also to prefer carpel communities in these localities but is also found in some lawn
communities. (Terms of mire vegetation according to Du Rietz 1949, 1954 and Sjirs
1948,
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Zur Phylogenie des Raphe-Organs der Diatomeen:
Eunotia (Amphicampa) eruca Ehr.

Von R. W. KOLBE

Unsere Kenntnis der Phylogenic der Diatomeen-Raphe isl noch sehr
begrenzt. Eins diirfte als gesichert zu betrachten sein: die geologisch
iltesten Kieselalgen waren simtlich raphelos, und erst in spiileren Erd-
perioden tritt die Raphe bei einigen Gatlungen in mehr oder weniger
vollkommener Ausbildung in Erscheinung, um bei einem Teil der jiinge-
ren Gruppen ihre hichste Enlwicklung zu erreichen.

Fiir das Studium der Phylogenie der Diatomeen-Raphe ergeben sich
im Wesenllichen die folgenden Probleme:

1. auf welche Weise nahm die Bildung der Raphe ihren Anfang und
aus welchen Strukturelemenien der Schale entstanden die ersten Stadien
einer Raphe;

2. wiihrend welcher geologischen Perioden erfolglen solche Neubil-
dungen. Es ist wohl a priori anzunehmen, dass die Bildung der Raphe
nicht nur auf eine einzige Formengruppe beschriinkt war, dass vielmehr

die Neubildung bei einigen taxonomischen Gruppen - vielleichl auf
verschiedene Weise — und wahrscheinlich auch zu verschiedenen

Zeilen einselzte:

3. wie erfolgle die Weilerentwicklung der Raphe.

Husledt stellte bereits 1926 phylogenetische Betrachlungen iiber die
mogliche Entwicklung der Raphe an, ausgehend von der verhiilinis-
missig primitiven Raphe von rezenlen Eunotien. Seine Erwiigungen
betralen jedoch nur die Weiterentwicklung der Raphe (Problempunkt 3,
s. oben] und seinen Studien. die sich speziell auf die Eunolia-Raphe
erstreckten, lag Kein Material aus dlteren Perioden zugrunde.,
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Einen Aufschluss iiber die Genesis der Raphe {Problempunkt 1 und
2} kann man naturgemiss nur von einem fossilen Material erwarten.
das die Anféange der Raphebildung zeigt. Die uns zur Verfiigung
slehenden fossilen Materialien sind relaliv beschrinkt und in bezug anf
diese I'rage noch wenig studiert worden. Dies ist verstindlich, wenn
man die Schwierigkeil der Untersuchung derarliger feinster Strukluren
bedenkt; deren Lage — ofl im Randschalten der stark gewdlbten Scha-
lenenden — ist zudem in oplischer Hinsicht denkbar ungiinstig.

Berg (1948 unlersuchte die Raphe der Eunotiaceen und verwandter
Galtungen und fand bei priquartiiren Formen dieser Gruppe ein merk-
wiirdiges ..Schwanken® in der Analomie von deren Raphe. Jedoch sind
die von ihm untersuchten Formen bereits im Besilz eines relativ kompli-
zierten Rapheapparats und konnen nicht zu den primiiren, am Anlang
der Entwicklung stehenden Typen gerechnet werden. Eine wichtige
Ausnahme macht aber Licmophora ballica A. Bg. (l.c., pag. 3. fig. 3]:
bei dieser Form glaubt Berg den Anfang der Entwicklung einer Raphe
aus einem Porus beobachlel zu haben.

Eunotia (Amphicampa) eruce IEhr. (Fig. 6.) ist eine eigenartige Form
aus dem mexikanischen Tertiiir: eine fltere Angabe von Brightwell
(fide De Toni 1891, pag. 812}, nach welcher die Form lebend hei Mel-
bourne vorkommen soll, diirfte wohl sicher aul eine Verwechslung (mit
Funotia serpentina?) zuritckzufithren sein. Die Form wurde von IEhren-
berg (1844) urspriinglich als Funotia eriica beschrieben und spiiter von
ihm (1854) zur Gattung Amphicampa gezogen. Auch Iustedt (1913, in
A, S, Atl, Tafelerklirung zu Taf. 293, fig. 14—19) stellt die Form zu
Amphicampa, da ., Endknoten und Raphe fehlen vollstindig®. Als Am-
phicampa eruca wird die Form meines Wissens allgemein in der moder-
nen Literalur gefiihrl, wiithrend Berg (in einer demnichsl erscheinen-
den Monographic der Gatlung Eunetia) sie aul Grund bestimmter
IHomologien zur Gallung Eunofia zieht,

Der allgemeine, auf die Gattung Eunotia deutende Charakter (Um-
rissform. Striae, Pseudoraphe) der Form (Taf. 1, Fig. 1) einerseils, das
angebliche Fehlen der Raphe andrerseits und schliesslich das relativ
hohe geologische Aller des Malerials regten zu einer Nachuntersuchung
an. Die Verschaffung von Material stiess auf Schwierigkeilen: in den
Sammlungen. an die ich mich wandte, war das Material ausgegangen
oder ,.verschwunden®. Schliesslich gelang es, ein in Styrax eingebettetes
Priparat eines Materials von Regla, Hidalgo. Mexico, zu verschaffen.

I Die Form wird in der zitierten Arbeit als Trachysphenta balfica A Bg. bezeichnet.
wurde jedoch von Berg (1952) zur Gattung Licmophora gezogen.
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Fig. 1—5. Funotia erace Ehr. Schalenenden,

Dies war nur ein Nothehelf, denn fiir das Studium von feinslen Struk-
turen. die hart an der Peripherie stark gewdélbter Schalen liegen, wiire
die Linbellung in schwiicher brechende Medien wahrscheinlich giinsti-
ger gewesen.

Zur Untersuchung wurden moderne Objeklive (Apochromale 90 <.
n. Ap. 1.40 und Periplan-Okulare 12 X von Leitz) verwandt, Als Licht-
quellen dienten: eine . Monla“-Lampe (mit Niederspannungs-Glihlampe
6 V.. 5 Amp) und eine ,.Lucifer*-Lampe (mit Gliihlampe 70 W/220 V),
beide von Leilz.

Eunotic (Amphicampe) erunca Ehr. war in meinem Material ziemlich
reichlich vertreten. Die durchschnitllichen und (dussersten) Dimensio-
nen schwankten in folgenden Grenzen:

Langrder selalen o Lot rinasis e g H0—hHb u (24—58 u)
Breite der Schalen in der Mitte . .. ......... 11—15 pn

Streifen (sehr fein punklierl) ... ........... 9 in 10 p (8—11)

AT 76 Lol il b g I T G Byt g AN ) stets deullich erkennbar.

{Die Pseudoraphe beginnt stets in der Ilohe des oberen® Endes des
Raphespalts, d.h. des der Riickenseile der Schale zugekehrten Endes)

Bei den meisten Individuen konnte man einen = deutlichen kurzen
strichformigen, gewohnlich schwach gebogenen Raphespalt an einem
oder an den beiden Schalenenden beobachlen |vergl. Fig. 7—I11). Sehr
bezeichnend ist eine gewisse ., Unsicherheit™ im Auftreten des Raphe-
spalts: wihrend einige IExemplare deutliche Raphespalte an beiden
Schalenenden zeiglen, besassen viele Schalen Raphen nur an einem der
beiden Schalenenden, und bei einigen wenigen Schalen war iiberhaupt
kein Raphespalt vorhanden. In diesen Féllen konnte man an den édusser-
sten Enden der Schalen nur eine Anzahl unregelmiissig zerslreuler
feinster Punkle bemerken. Man konnte von einem ,.lerminalen Poroid-
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feld® sprechen. wenngleich man tiber die wahre Nalur der Punkte ohne
Hilfe des Elektronenmikroskops nichis Bestimmles aussagen kann —
die Gebilde sind viel zu klein und oplisch ungiinslig gelegen, Die Punkle
sind von der gleichen Gréssenordnung, wie die, aus denen die Strine
zusammengeselzt sind (Fig. 1.},

Bei einigen Schalenenden sieht man. dass einzelne Punkle sich von
den iibrigen durch Grosse und Deutlichkeil auszeichnen und den Iin-
druck von Poren machen; gewdhnlich sind es 2 3, die stets benach-
bart sind (Fig. 2}. Sie sind oft so gerichtel, dass man die Lage des
zukiinfligen Raphespalts zu erkennen glaubt (Fig. 3).

Die Raphespalte erscheinen in ihrer typischen Form als Kurze elwa
1.5 bis 2 p lange Gebilde mil glatten Rindern (Fig. 5). Zuweilen sind
jedoch die Réinder nicht glatt (Fig. 4} und machen den Eindruck, dass
der Raphespall aus zusammengeflossenen Poren entstanden ist.

Bei den Raphespalten handelt es sich wohl ohne Zweifel um echite
Spalte: bei der Bewegung der Mikrometerschraube kann man deutlich
die Tiefenausdehnung des Spalts verfolgen. Wenn man auf die Ober-
fliiche der Schale bezw. auf die Striae scharf einstellt und die Mikro-
meterschraube nach abwirts bewegt, erscheinen die Spalte auch dann
noch deutlich, nachdem die Striae vollig unscharl geworden waren.
Soweil es bei diesem ungunstigen Objekt moglich war. wurde versucht.
diese Verhiillnisse mikrophotographisch darzustellen: IMig. 7 und 8
stellen dasselbe Schalenende des gleichen Exemplars bei verschiedenen
Einstellungen dar.

Es driingl sich der Gedanke aul. dass die geschilderten Belunde in
einem kausalen Zusammenhang stehen und dass wir bei Funotia eruea
den Beginn einer Raphebildung. sozusagen in slalu nascendi, vor uns
haben. In einem ..terminalen Poroidfeld” sondert sich eine Gruppe von
Poroiden — vielleicht funktionell bedingt — aus, die Poroide entwickeln
sich zu echten, die Schale durchdringenden PPoren, welche schliesslich
zusammenfliessen und kurze Rapheiiste bilden. Die Tatsache, dass alle
Stadien dieser Neubildung im gleichen Malterial vorhanden sind. kann
davauf deuten, dass der Neubildungsprozess bei Eunotia eruca in diesem
Material im Gange und noch nicht vollstindig slabilisierl war.

Die Neubildung der Raphe bei Eunotia eruca erfolgle im Tertidr: das
Alter der Schichlen in Mexico. zu denen auch das benutzte Material
gehort, wird zwischen Ober- und Miltelmiociin angegeben (vergl. von
neueren Auloren: Ross 1951).

Wenn oben das Vorhandensein von kurzen Raphespalten bei der
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Iig. 6—11. Eunolia eruca IXhr. — 6: Ansicht der Schale, Vergr. 666 : 1. 7: Scha-

lenende, hohe Einstellung, Vergr, ca. 1340 :1. — 8: Gleiches Exemplar. wie Fig, 7,

tiefe Einstellung, Vergr. ca. 1340 :1, — 9, 10, 11: Schalenenden bei verschiedenen
Exemplaren, Vergr, ca. 1340 : 1.

Fig. 12—15. FEuanotia hemicyelfus (Ihr.) Ralfs. — 120 Ansicht der Schale, Vergr.

666 : 1. — 13: Schalenende, Vergr. 1000 : 1. — 14: Gleiches Schalenende, stirvker ver-

grosserl. hohe Einstellung, Vergr. ca. 1340 : 1. — 15: Gleiches Schalenende, tiefe Lin-

stellung, Vergr. ca. 1340 : 1.

unlersuchten Form nachgewiesen und deren Entstehung aus terminalen
Poroidfeldern wahrscheinlich gemachl wurde, so konnlen in keinem
I'alle Endknoten oder knolenartige Gebilde beobachtet werden. In
seiner Arbeil iiber die Eunofia-Raphe schreibt Tustedt (1926, pag. 149),
dass er den . Raphespalt als den primiren, die Knoten dagegen als
sckundire Teile der Raphe™ betrachtel. Nach den obigen Ausfithrungen
konnen die Verhillinisse bei Eunotia eruca als Stiilze seiner Auffassung
betrachlet werden.
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Durch den Nachweis von Raphen bei Eunotia eruca ist wohl ihre
Stellung im System feslgelegl: Funotia eruca isl eine echte Ennotin und
muss aus der zweilelhaften Gattung Amphicampa entfernt werden, wie
dies hereils mit den meisten Arten dieser Galtung geschehen isl.

Soweit ich aus der Literatur ersehen kann. wird ausser der hehan-
delten Form nur noch Amphicampa hemicyelus (Ehr.) Karst. zur Gal-
lung Amphicampa gerechnet. Auch lir diese Art ist inzwischen von
Proschkina-Lawrenko (1953) das Vorhandensein von Raphen nach-
gewiesen worden. Ich habe Eunotia (Amphicampa) hemicyclus (Fig.
12). von der mir ein schr reines Material vorliegt. einer Nachpriifung
unlerzogen und kann den Befund der russischen Autorin bestiitigen.
Alle Exemplare, die ich untersuchte, zeiglen fusserst feine gebogene,
lerminal gelegene Rapheiiste. die sehr schwer sichlbar sind. In Hyrax
eingebellele Priparate sind ungiinstig, da der slarke, durch den hohen
Brechungsindex bedingle Randschallen die Beobachtung slirl. Bessere
Resultate erzielte ich mit ..Clearax™ (np=1.66) und einem neunen Medinm
- Alearin™ np=1,677), dessen Kenntnis ich Herrn Priparator A. Elger.
LEutin. verdanke.

Die Raphe ist eine ,.Valvar-Raphe® (Berg 1948), d.h. sie verliuft
grosstenteils aufl der Schalenober(liche; der Verlauf auf der Valvar-
kantle, bezw. der Bauchseile entzieht sich allerdings der Beobachlung.
LEinen Endknolen konnte ich nicht sehen, dagegen konnte hei den
meisten Exemplaren der deulliche Ansalz ciner Pseudoraphe feslgestellt
werden.

Die mikropholographische Darstellung ist — wie tbrigens auch bei
der vorherigen Form — infolge der geringen Grosse der Strukluren

sowie der Waolbung der Schalen sehr schwierig. Die Abbildungen (Fig.
14 und 15 stellen das gleiche Exemplar bei verschiedener Einslellung
dar. Tig. 14 ist auf die Streifen eingestelll und zeigt den Ansalz der
Pseudoraphe und (undeullich) einen ‘Teil der Raphe, IFig. 15 ist bei
tieferer Fokuslage auf die Raphe eingeslelll, die hier deutlich erscheint.
withrend die Siriae verschwimmen.

Im Gegensalz zu Eunotia eruca ist bei Eunotia hemicyclus die Raphe
stets voll ausgebildet und stabilisiert: man sicht nie Exemplare mit
Raphen in verschiedenen Stadien der Ausbildung.

Nachdem fiir diese Form sowohl Raphen. als auch die Ansiitze zu
Pseudoraphen nachgewiesen sind, liegl kein Grund vor, sie bei der Gal-
tung Amphicampa zu belassen, Sie isl daher — dem Vorschlag von
Proschkina-Lawrenko (Le.) gemilss — in die Gattung Funolia zuriick-
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zufithren. zu welcher sie bereils Ralfs 1861 (8. 763 gestellt hatte. Die
richlige Aulorenbezeichnung isl demzufolge: Eunolia hemicyclus (Ehr.
Ralls,

Dic vorliegende Arbeil ist mil Ililfe eines Teils eines Stipendinms der Helge
Ax:son Johnsons Stiftelse durchgefithrt worden. Es ist mir eine angenehme
Pllicht, der Stiftung an dieser Stelle meinen verbindlichsten Dank  auszu-
driicken. Ich danke ferner bestens den Herren Prof. O. Selling und Prof.
G. Erdiman fir die Benulzung der modernen optischen Hilfsmittel ithrer Insti-
tute sowie Herrn eiv. ing. A. W. Silf versparre fiir seine wertvolle Hilfe bei der
Herstellung der Mikrophotographien,

Riksmuseels Palcobolaniska avdelning, Stockholm. im Augusl 1955.
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Smirre uppsatser och meddelanden

Cuscuta australis i Kungélv

I en uppsats i Botaniska Notiser 1955 (sid. 135 136) redogjorde jag [or
ett fynd av Coscota australis R, Br. i Kungiilv histen 1954, Den observerades
di i augusli och blommade rikligt under hela september, Den forsta nattfrosten
i borjan av oktober {orstorde dock alla exemplar, innan frukterna hunnil
mogna.

Den 11 juni i dar fann tridgirdsmistare Tor Ohlén Cuscute pa en annan
plats i sin handelstriidgird, dven denna ging pi Callistephus chinensis, som
uppdragits av samma froparti som forra aret, Cuscuta blommade rikligi, och
blomningen fortsatte till lingt fram hésten. Frukisitiningen var riklig, och
frukterna hunno mogna. I mitten av oktober dogo de sista revorna.

Cuscuta vixte [6rst huvadsakligen pa Callistephus chinensis men dvergick
si smaningom till Sonchus asper, och 1 augusti och september viixte den si
goll som uleslutande pi denna, Senare, nilr Sonchns asper ditt, gick den ater
over pa Callistephus.

Féorutom pa Callistephus chinensis och Sonchus asper parasilerade Cuscuta
australis denna sommar dven pa Arfemisia vilgaris, Atriplex patulum, Capsella
bursa pastoris och Chenopodium album. Av dessa forekom ej den sistniimnda
som viirdviixt forra sommaren. Dessutom overfordes den il Tropaeolum
mdajus.

Kungilv den 10 november 1955, FOLKE LUNDBERG

Ett par lokaler i Gdteborgstrakten for Lycopodium complanatum
ssp. chamaecyparissus .

I Nils Hylanders Nordisk Kirlviixtflora (1953) uppges denna art sisom fler-
stiides forekommande inom norra Skane — Bohuslim och siddra Smaland.
I Ahlfvengrens Hallands viixter (1924) finnes ett flertal lokaler i sédra och
mellersta Halland, Emellertid synes arten nu vara utgingen frin alla sina
skanelokaler, och fiven i sédra och mellersta Halland torde den numera vara
viterst siillsynt. Del har gilt med Lycopodinm *chamaecyparissus som med
Genista-arterna; med skogsplanteringen av hedarna har den forsvunnit.

Sa mycket mer glidjande fir det att det alltjiimt finnes en rik lokal i norra
Halland. T slutel av 1930-talet upptickte tullkontrollér Folke Lundberg arten
i Olmevalla socken soder om Olmevallasjon. Ar 1952 lyckades jag dterfinna
lokalen, men det fanns da av den férul rika lokalen kvar endast en obelydlig
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rest: pid platsen hade planterats skog, och del var endast i utkanten av denna,
som nagra exemplar stod kvar. Da jag emellertid vid ett senare tilltille (sept.
1953) kom dit. meddelade mig en lantbrukare i trakten, som blivil intresserad
av milt letande. atl den smiarkvirdiga lummerns fanns ecksa lingre bort.
Lokalen var beligen vid Iglesjon. I slutiningen mot sjon fann jag den rikligt
pa ett omride av cia 25 kvm,

I Harald Fries' Giteborgs och Bohus lins Fanerogamer och Ormbunkar
(1945) upplages ndgra lokaler fér L. *chamaecyparissus, men fynd eller dter-
fynd har ej rapporicrals pit de sista 20 aren. Uppgifterna frin Landvelter och
Rida socknar dro sa gamla som fran 1888 resp. 1894, och da det dessutom ej
finns nagon nirmare lokaluppgift, torde utsikterna att aterlinna arten hir
vara mycket ringa. 1 Partille socken ér arten funnen pi 1920-talet (av tull-
konlrollor Folke Lundberg), men pi den ena lokalen har det gatl skogseld,
och pi den andra har det vuxit upp skog, sa att hiir ir den med all sannolikhet
utgangen, I Romelanda socken fir ocksit arten funnen 1934 och i Skee socken
1927, men ¢ heller hirifran har meddelats niagot dterfynd.

Emellertid finnes Lycopodium Fchamaeeyparissus alltjimt kvar pa en gam-
mal lokal i Géteborgstrakten, niimligen i Stora Lundby socken. Beligg hiir-
ifrin finnes i Bolaniska Tridgiardens i Géteborg herbarium redan fran 1800-
talet. Arlen antriiffades ir 1936 av bankkamrer Ake Rosengren n.y. Stora Lév-
sjon, och det fir med all sannolikhet den gamla lokalen. Jag besdkle plalsen i
maj i ir och kunde di konstatera en myckel riklig forekomst. Vid ctl besik
nu i oktober sag det dock tyviirr ut, som om arten lidit myckel svarl av torkan
i sommar; jag kunde dterfinna endast ett fatal exemplar, Arten fanns dock
dven pi ell annat stille i nirheten, niimligen nirmare Griskirrs gird,

Utom lokalerna i viistra Sverige uppger Hylander L. ®chamaceyparissus
ocksi [rin nigra spridda lokaler i Dalsland. Virmland och Ostergotland. Pa
Sandon utanfor Amal éir den funnen dr 1931, Det vore utomordenltligl intres-
sant att fi reda pa om den pi senare ir alerfunnits diir eller annorstides.

Goteborg 1 november 1955, )
A, WENNERBERG

Notes on Inflatolejeunea Mandoni (St.) H. Persson (Lejeunea
Macvicari Pears.)

In Bot. Nol. 1953 p. 173 I described the genus Inflatolejeunea with as 1
thoughl then the new species I. capensis S. Arn. from South Africa, This
species was very near Lejeunea Macvicari Pears., but 1 thought there were
some differences. The Cape plant was larger and there were certain cell struc-
tures that I could not detect in the European plant. Later on, however, I found
thal these characlers were nol constant and could not be used as dislinguishing
characters., The Cape plant must be considered identical wilh the Luropean
plant and also with the Madeira plant. [ have later been told, in a letter from
Dr. Persson, that Lejeunea Macvicari from Madeira is identical with Micro-
lejeunea Mandoni (G.) St. from the same island. The right name, therefore, is
Inflatolejeunea Mandoni (G. in sched.) H. Persson nov. comb. with the syno-
nyms: Lejeunea Mandoni G. in sched., Microlejeunca Mandoni St. 1896, Leje-
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unea Macvicari Pears. 1900, Inflatolejeunea capensis S. Arn. 1953, It has an
Atlantic distribution: Scotland, W. Spain (prov. Pontevedra), Madeira, Cape
Peninsula and SW Cape Provinee. To these areas I can now add Cameroons,
having found a specimen in the collection of Riksmuseum, Stockholm, col-

lected in 1890 by . Dusén in Bibundi, Camerocons. ST AL

Nagra observationer av Pontania-galler pa vitpil 1955

Eftersommaren 1955 forekommo cecidier av Pontania capreae 1. i ovanligl
stor miingd pa de minga stubbpilar av Salix alba, som iro planterade vid
vigarna kring Fosie kyrka (inom Malmé stads omride), Jag hade siirskilt
goda fillfiillen att observera detta pi lio lriid Gster om viigen mellan Fosicby
och Ohlsgard (forut Slitthdg), en viighit mellan min bostad och mitt arbets-
rum, som jag dagligen passerade i regel fyra ganger.

Det var naturliglvis — trots att jag ej iir vare sig cecidio- eller salicolog —-
under sidana forhillanden svart att lata bli att skiirskada fenomenet i friga
lite niirmare. Da jag, som nimnt, ej har nigra specialkunskaper i cecidiologi,
har jag emellertid avstitt fran att granska och citera den rikhaltiga litleraturen
pi detta omrade ulan nojer mig med atl framlagga direkt iakitagna fakla,
irostande mig med alt sidana alltid kunna ha ett vissl egenviirde. om de
senare komma i hiinderna pa ritt person. Den litteratur jag anvint har niistan
uteslutande handbokskaraktir.

Det ceeidium som fororsakas av Pontania capreae 1., (P. provima Lepel)
ir ett av de mest bekanta, Sisom redan nimnts upplridde det myeket lalrikt
pa det material av Saliv alba L. som jag hade tillfiille all observera men
miirkligl nog ej pia sju exemplar av S. alba L. var. {ristis Gaud. (vanligen
siild och odlad under namnet S. alba vilellina pendula), som vixte strax norr
och sider om detta, och som alldeles saknade galler. (Pi ett exemplar av
S. fragilis L. pa Nobeltorget i Malmé, siledes e:a 3 km frin Fosieby, kunde
jag ej heller se nagra cecidier.)

Da det maste anses egendomligt, att en varietet av Saliv alba, som viixer i
niirheten av den mycket starkt angripna huvudformen, ¢j biir nagra cecidier,
tog jag mig for att gira en blygsam statistisk undersékning av cecidiefrekven-
sen hos viigpilarna,

Pi vart och ett av de tio triden, som hell stubbats viren 1955, togs fem
arsskoll, alltid pa samma sida av tridel, for undersékning. Da det visade sig
att huvudskotiels blad myckel sillan angripits utom i loppen, tog jag 20 blad
pi sekundirskotten pd mafd (si goll detta later sig gora), dovs. 100 blad
per triid eller sammanlagt 1000 blad pa hela materialet. Antalet cecidier pa
varje blad riknades och bokfordes. Detta slatistiska malerial bedémdes sedan
med hjilp av y*-analys (enligt Bonnier och Tedin).

IFig. 1 visar schematiskt cecidiefrekvensen pa alla bladen av en av de an-
viinda grenarna, och man ser hir, hur endast senare utvecklade blad biira
galler, -~ En iaktlagelse i forbigiaende var, att gallbildningarna mycket ofta
buro sporsamlingar av Melampsora salicing Lév, Vilken av denna kollektiv-
arts specialiserade former det dr friaga om kan ej utan vidare undersikning
avgoras.
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I inlel fall var variationen inom den samling
av fem grenar, som fran vart trad undersoktes,
sadan att nagra signifikativa skillnader dem
emellan kunde konstaleras. Detta tvder pia en
nagorlunda slumpmissig provtagning, som ju
ocksit efterstravats. Nodigl antal siffror samman-
stallas hir nedan: skillnaden 1 antalet frihefsgra-
der beror pi att del for utriknandet av ett veder-
haftigt 2 var nodvandigt att ibland sammansla
tva eller flera frekvensklasser. da den vintade
frekvensen eljest skulle bli under 5 (Bonnier och
Tedin).

I'rad A P
| ot 13.182 8 0.20 0,10
| SRR 0.595 4 0,95—0.95
I11 2,084 4 0.80—0.70
N e 8253 4 0.10—0.05
B e e R 2,192 4 0.80—0,70
|2 R 3781 1 050030
WD s 4926 8 0.80—0.70
LR 6192 8 070050
b A e 3,650 4 0.50—0.30
> SR o 6.731 4 0.20—0.10

S

Vid en jamforelse mellan de ohka tridens ce-
cidiefrekvens  kommer man il ell inlressant Iig. 1. Antal galler pa de
resultat. Ftt y>prov av heterogeniteten de tio olika bladen hos e¢n prov-
pilarna emellan ger ett P-virde visentligt under  yren. Blad ulan siffra: intet
0.001 och saledes en mycket stor. till sikerhet chatdiim
gransande sannolikhel for att traden ¢j bilda en
homogen population. Detta upptickie jag f.o.
redan nar jag skar kvistarna for undersokning: av traden som numrerats fran
norr LIl soder hade namligen IT och 111 pafallande fa cecidier, vilket ocksa
framgar av siffermaterialet i tabell 1, dir triden ordnals efter cecidiernas antal.

De tio triden ordna sig som svnes myckel tvdhigt i tva, inom sig homogena
men mellan sig starkt heterogena grupper. Jamfor man de tva gruppernas
Summaor f]'lll'll_l man 'X_"' 175.847- r 5. ]’ZO_OU]_:':!E:E:
saledes — sasom vanlat var — aven pa sa siatt beraknat en myekel signifikativ
skillnad. Kurvorna i fig. 2 ge en askadligare illustration av de lva gruppernas
olikhet.

Att pilarna IT och III ha en vaseniligt mindre cecidiefrekvens an de ovriga
ar alldeles klart, om sen detta beror pa atl de aro mindre begarliga for Pon-
taniea eller alt de ha svarare att bilda galler trots agglaggning. Skillnaden ar
utan tvivel genotypiskt betingad: tridens lage kan omojligen ha hafl nagot
mflyvtande pa densamma och e heller nagra andra tankbara miljoforhallanden.

Niar detta blivit fullt klart, var det helt naturligt att soka efter andra taxo-
nomiska skillnader. Ifriga om bladens harighet och tandning kunde jag ej
finna nigra hallbara differenser, vilket ¢) hindrar existensen av sadana: under-
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Tabell 1. Frekvens av cecidier hos de tio studerade pilarna

Antal blad med
= Cec. per blad

-3
(]

Trad g 4 3 _‘f‘ 1 0 i medeltal
I cecidier

v 0 (R e S R R A 2,02
IX | 38 R S o R N R S R T B 2,02
VIl 1 SRR R TS I () R 1,84
vl 1 i S T SR R R 179
X ol 1403 7 12192 30| 22 1.76
v | o P SRS S T T T B 1,70
VI [ 1 g Loaais it et i@ 1,69
I B8] 1 21210 121 20| 28| 28 1,67
Summa 8 | 13 29 69 114 [ 168 202 195 1.81
I 0 1 0 Bt BB R U g e v 0,35
11 | 0 0 1 4 ) 5 | 4 {2076 | 0.54
Summa | 0 1 Lol g ol U e R | 0,55
| Stma summarum | 8 | 16 30 74 | 128 183 | 223 | 343 1,56

De 8 overst sammanforda: P > 0.9,
De 2 nederst sammanforda: P=0.30--0,20.

sokningen skedde ju si sent som i oktober. Diremot tyvckte jag mig kunna
se skillnader i bladform. For fixering av dessa mattes pa varje triid stiorsia
lingd och bredd hos 20 blad frian arets sckundérgrenar och 10 blad fran
primiirskotten  (det var svarare att finna fullt oskadade blad pa dessa} pa
tricden IIT och 1V, siledes eft frin varje grupp. Pia sa litet material kunde ¢j
y-analys anvandas. varfor jag istallet viirderade siffermaterialet med hjalp av
variansanalys. Det kan tyckas, att materialet fr allt for magert att offra si
mycken mdida pa. men just pa grund av denna fattigdom pa fakta dr den
statistiska analysen mer nddvindig an nagonsin eljest for att hindra, att man
drager slutsatser, som de torftiga data c¢j kunna beriittiga U1l Denna forsiklig-
het bor givetvis dfiven gilla bedomandet av uteblivina statistiska sKkillnader:

Tabell 2, Bladmatt hos traden I och IV

Medeltal
= . Varianskvot P
I IV |
Primdrskoll
Langd mm 1064 1108 1,122 ==0,2
Bredd mm 223 23,0 0,053 = 0,2
bredd
oddan 21,0 20,8 0,020 = 0,2
1 langd
Selkunddrskoll: |
Langd mm | 48,0 66,7 1,876 0,2—0,05
Bredd mm 9.7 13,0 60,137 == 0,001 =#=
bredd
o 20,7 92,4 7,160 0,05%--0,01 =%

langd
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Fig. 2. Cecidiefrekvens i procent. :
—— Prickad kurva: triden IT och
II; heldragen kurva: de évriga.
Ordinatan: %o blad; abscissan: an-
tal cecidier per blad (2 betyder
0—1 cec.: 7 belyder 5—9 cec. 0.5.v.).
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i sa fall kan det myckel viil linkas att ett mer representativt material geti
pavisbara dilferenser. Resultatet av bladmitningarna framligges i tabell 2,

Det enda man man siikerhet kan konstalera pa delta lilla malerial ér, att
sekundiirbladen firo signifikativt smalare hos den avvikande typen fin hos
huvudtypen, och all denna skillnad Ar si stor att den fiven gir sig gillande
hos del anvinda indexmitlet, Detta ricker emellertid som grund for den slut-
satsen alt de tvi grupperna iiro olika fiven ifriga om bladbyp.

Aven de under dret uppviixta skotten pa triden II och [1I avveko avseviirl
frin skotten pd de Ovriga dtta. Skottsamlingen hade pid huvudparten en »dyst-
rares fhirgton én pa 1 och LI, vilkel ej endast berodde pa alt de voro starkare
antoevanfiirgade ulan fdven pi skillnader i siavil den roda som den grona ffir-
gens nyans. Da var numera mest anviinda firgatlas, Horticultural Colour
Charl, hir som si ofta eljest, niir det giller nagot annat in blomfiirger, im-
nade mig i slicket, fir jag nija mig med att beskriva skillnaden si, att de
aberranla pilarnas skott ha mera klart gult bade i det réda och det grona in de
atta ovriga triiden.

Dirtill Kommer att arsskotten hos 1T och 1 dels dro niagon decimeter kor-
tare fin de Gvrigas och dels fiven klenare. — Tjockleken pi fem skotl ay var-
dera typen (I11 och IV] miittes vid basen, och pa vart och ett av dessa fem
arsskott miitles diamelern hos v av de biist utvecklade sidoskotten, ocksi
vid basen, varvid jag undvek sidana skott, som niira toppen nigon ging kon-
kurrerade med huvodskottet i tjocklek. Resultatet av dessa miitningar finnes i
tabell 3, som visar, atl de tvii lyperna dven i detta avseende firo signifikativi
olika. :

Det iir salunda tvdligl, att de tio pilar, som hir observerats, fordela sig pi
tva taxonomiskl skilda grupper, olika ifriga om cecidiefrekvens, bladtyp,
firg och grenbyggnad, och troligen flera egenskaper som sa sent pia histen ej
kunde observeras. Att skillnaderna bero pa olika genotvpisk konstitulion dr
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Tabell 3. Arsskottens tjocklek hos traden 11l och IV

[ Medeltal mm | e |
l Varianskvot | P

! m | v

|—

| Primiirskott 11.8 15,4 15,495 == (,0071 %%

| Sekundirskott 3.6 | 4.5 9,717 0,01%% () 00]%=*

otvivelaktigt. Det kunde vara intressant alt inventera eft stérre material av
traktens vigpilar med hiinsyn till detta, men tills vidare fir jag nija mig med
det malerial, som hér foreligger.

Man kunde fraga sig vilken av de tvi typerna, som ulgbra genuin Safiv
alba L., och det iir inte Litt att bestiml svara hiirpd. Det iir emellertid kiant, alt
vitpilen iir den, som brukar bira mest galler av Ponfania capreae. Ross (1927)
siiger afl ehuru flera arter angripas, detta giller »besonders S. alba. frinndraz,
och Gertz (1918) ail Pontania pa Saliz alba dr »synnerligen allmin pa skinska
slitten». Han namner visserligen som viirdviixter ocksi flera andra arter, men
detta siiger ingenting om [rekvensen, di ett enda cecidium kvalificerar Lill en
arts eller en hybrids upptagande som virdviixt. Med hiinsyn till detta har man
skiil for att anse huvudgruppen pi ftta av de hiir undersikta piltriiden repre-
sentera Saliv alba L. sensu stricto.

Ar detta riitt, giiller det atl placera den andra cecidiefaltiga typen. Den kan
inte, sisom eljest skulle ligga nira till hands att gora, girna hinforas till
hybriden S. albaX fragilis, vare sig man domer efter det intryck man sjily
far av densamma eller efter diagnoserna hos Rehder och Floderus.

Naturliglvis bitra de observationer, som hir 1 vegetationsperiodens sista
stunder gjorts, kompletteras med sidana under den dvriga delen av densammua,
men for att viga gora etl antagande dven med en olillricklig grund skulle det
vara Littast att hinfora minoriletstypen L1l en hybrid mellan huvudformen av
Salix alba och S. alba var. vitellina, Skiillen f6r en sddan gissning fro den liga
cecidiefrekyvensen, de smalare bladen, de klenare skotten och det vackert gula
firginslaget som spiider ut bade den réda och den grona fiirgen hos de av-
vikande exemplaren.

Om en shdan Tysiologisk egenskap som resistens mot gallbildning kan anses
ha ett taxonomiskl virde jamférbarlt med rena formkaraktirer, skulle fran-
varon av cecidier hos hiingformen av var. vifellina {om den hiiri Hverensstiim-
mer med huvudformen) under ett ir och i ett distrikl med synnerligen stora
utsikter (ill att sadana om mojligt — skulle ha upplriltt kunna stodja Linnés
uppfatining av Safiv vitellina som artskild fran S. alba, en friga som en icke
specialkunnig, som jag, dock visligen skall avhilla sig frin att nirmare
diskutera. LRNST NILSSON
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Fran Lunds Botaniska Férenings forhand-
lingar 1955

Den 25 februari. Docent [lemming Virgin holl [éredrag om arbetet vid Car-
negicinslitutionens botaniska avdelning, Carnegie Institulion of Wuashington
fir en sammanslutning av ett antal fristiende vetenskapliga inslitutioner, som
underhillas med medel fran slilkungen Andrew Carnegies jittedonalion i
borjan av 1900-talet. Foredragshallaren hade under tvi dir arbetat vid den
instilution, som sysslar med bolanik, nimligen Department of Plant Biology
vid Stanforduniversitetet sex mil sdéder om San Francisko.

Pa instilutionen arbetar f.n. venne forskarlag. Det ena sysslar med problem,
som rior pigmentens roll vid fotosyntesen. Klorofyllet i den grona viixten bildas
via protoklorofyll, som endast forekommer i mycket sma miingder och snabbt
dverfores till klorofyll a vid belysning. Foredragshallaren arbetade med sam-
manhanget mellan proloklorofyllets bildning i mérker och klorofylibildningen,
som endast sker i Ljus. Klorofyllbildningen gar vid belysning under de {6rsla
timmarna med samma hastlighet som protoklorolylibildningen i morker. Dir-
efter sker en accelerering av Kklorofyllbildningen. men om denna motsvaras
av en liknande accelerering av bildningen av protoklorofyll dr ej kiint. De
senaste arens arbeten pa inslitulionen har givit vid handen, att inte endast
Klorotyll utan fiven andra pigmenl lar upp energi och alt denna sedan genom
intermolekyliir resonans dverfores till klorofyll a, som i sin tur formedlar den
till det kemiska systemet. Dessa studier har kunnat genomféras tack vare
miitning av pigmentens fluorescens. Pa institutionen har [6r defta findamail
konstruerals en utomordentligl [Grniimlig fluorescensspeklrograf,

Institutionens lige i Californien med korta avstind Lill omraden med vitt
skilda klimattyper underliittar arbetet for den andra forskargruppen, som stu-
derar ekolypbildning och olika klimattypers inflytande pa viixlens utformning
och allmiinna livsryvim. Genom att arbeta parallellt med tre slationer vid resp.
havsyieniva, 1000 m 6.h. och 3300 m 6.h. har man Kkonnat insamla synner-
ligen intressanta data.

Den 5 april, Sammantride tillsammans med sektionen Skanes Flora,

Docent Ove Almborn féredrog revisionsberittelser dver kassorens, redak-
torens och styrelsens forvaltning under 1954. IFull ansvarsfrihet beviljades,

Till revisorer for vixtbylel omvaldes fil. lic. Artur Almestrand och fil. lic,
Henry Rufell.
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Till arbetsutskott for sektionen Skanes Flora omvaldes dverste Georg Bjorn-
strim och professor Ienning Weimarck samt nyvaldes direktor Karl Evert
Flinck.

Professor Weimarck talade dver dmnet »Skanes flora och nalurskyddets.
Det Skine, som vi moter i dag, dr ett hell annal landskap iin det, som fanns
for ett par hundra ar sedan och som vi kan fi en upplatining om genom iildre
reseskildringar och landskapsbeskrivningar, sade lalaren bla. Sjbar och val-
tendrag har (riffats av sinkningar och regleringar varigenom grundvatten-
stindet siinkts, Myrar liksom dingar forsvinner genom lokal driinering eller
som foljd av den allmiinna grundvaltensiinkningen. Uppodlingen av mark,
som liimpar sig till dker, och den rationella skogsodlingen pi dvrig mark har
medfirt starka [orindringar av landskapsbilden, Foredragshillaren gav minga
exempel pid hur arter ur den naturliga floran forsvunnit ur landskapel eller
minskal i utbredning och hotar att dé ul. Sadana iir Trapa nalans, Pelamo-
geton coloratus, Ceratophyllum submersum, Savifraga hirculus, Aslragealus
danicus och Filago apicilata. Det vore viktigt att fa olika tyvper av myrar och
vallen bevarade som en sorls vetenskapliga dokument. Hiir har naturskyddet
en angeligen uppgifl.

Professor Nils Sylvén demonstrerade tva nya Carex-hybrider. Den ena,
C. paniculata> €. Otrubae, hade professor Sylvén funnit vid Rya tegelbruk
1932, den andra, (. Lachenalii X €. macloviana, i Torne Lappmark 1913,

Den 20 april. Professorskan Anna Murbeck valdes till hedersledamot i
foreningen.

Fil, lie. Olof Rune, Uppsala, holl foredrag om o Serpentinfloran och dess
viixtgeografiska betydelse i Skandinaviens. Serpentin, som huvudsakligen be-
stir av magnesium- och jirnsilikater, forekommer i bergstrakter pa alskilliga
hall i Europa och Nordamerika. Den sirpriglade, forkrympta vegetationen
pa dylik berggrund, vilken vanligen konltrasterar starkl mol omgivande vege-
tation, crbjuder intressanta problem f{or ekologisk och viixlgeografisk forsk-
ning. Vanligen ir endast de exemplar. som viixer inom serpentinomradet.
anpassade [6r forhallandena pa dylik grund. medan plantor av samma art,
som himilals ulanfiér serpentinomradet, oftast inte klarar sig inom detla.
Diiremot viixer i allmiinhet serpentinviixterna bra pa andra jordar. om de
skvddas mot konkurrens. Serpentinfloran kiinnetecknas sirskilt av disjunkta
element, Man finner Lex. ofta arkiiska arter pa serpentingrund dven i trakter
med gynnsamt klimat. Att dessa kan halla sig kvar hiir beror pi att de Iyckats
anpassa sig till de edafiska forhallandena pi serpentin, diir inte konkurrensen
frin andra viixter triinger ut dem. De faktorer, som hegriinsar viixtligheten
pi serpentin, fir tydligen inte mineralets hoga hall av magnesinm och jirn
utan forekomsten av nickel och krom. Att kalciumhallen éir extremt lag torde
bidraga (il den giftverkan dessa metaller utévar, eftersom serpentineffekten
pa floran minskas av kalktillférsel. Eit utmiirkande drag fér serpentinende-
merna ir, atl de kan klara sig med mycket smia miingder kalk.

Greve Hans Wachtmeister, Wambisa, Kiserade diirefter till en serie vackra
firgbilder, som han lagit under exkursioner i Frankrike i samband med 1951
ars botanistkongress i Paris.
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Den 2 maj. Prolessor Folke Fagerlind, Stockholm, hill foredrag om s Gala-
pagosdarnas vegetations. Foredragshillaren redogjorde med hjilp av eleganta
firgbilder for floristiska iakllagelser, som han gjort siirskilt pa én Santa Cruz.

Galapagosbarna ir huvudsakligen av vulkanisk karaktir med mestadels
branta kuster bildande sk. *baranchos». Pa sina stillen @ir emellertid stranden
flack, och dir viixer ofta en mangrovevegetalion, som bildar verkliga tunnel-
landskap. En annan strandtyp ir korallgrusstranden, diir man finner cypera-
céer och portulacacéer samt Ipomaca-arter. Ovanfior baranchosslupen uthreder
sig ofta stippartade vegetationstyper piminnande om Olands alvar med ende-
miska composiler, ibland avldsta av en Aizoacé-Portnlacacé-vegetation, Del
finns fiven rent 6kenartade landskap med innu ej nedvittrad lava, sterila block-
landskap och i centralkratrarna ocksi sandéknar. Inat Santa Cruz finner man
forst mistelbevuxna drttrid. som liingre in ersiltes av en slags monsunskog,
vilken av vissa sukforer beskrivits som regnskog, av andra som xerofyviskog
beroende pa vilken arstid de bestkl den. Denna avloses i sin lur av Scalesia-
skogar, vilka mot bergstopparna krymper samman (il buskage,

Professor Fagerlind poiingterade siieskilt polymorfin, som iir si markant
hos arter av sliktena Croton, Scalesic, Opuntic m.f1. Den stora uppsplittringen
av landskapet torde vara orsaken till denna, Ofta ir tvperna si karakteristiska,
att man direkt kan siiga var en viixt fir tagen endast med ledning av formen.
Detla demonstrerades sirskilt for Opuntia.

Den 5 juni. Exkursion till Hammenhog och Stenshuvud.

Forst besiktes Olsons & Sons froodlingsanliggningar i Hammenhog, Under
foradlingsledare Gosta Carlssons ledning besags lridgirdsanliiggningen och de
omfattande foridlingsodlingarna med dess otaliga varianter av framfér allt
tulpan. Fiirden gick sedan till Stenshuvud. dir direktor Karl Evert Flinek tog
ledningen under en vandring uppfor berget. Bland de arler. som demonstre.
rades. kan niimnas Stellaria apetala, Potentilla sterilis, Veronica montana och
Asplenium adiantum-nigrum. Sirskild uppmirksamhet tilldrog sig den enligt
tidigare uppgifter hiir utdidda Poa bulbosa, vilken hittades inle bara uppe pi
de bada dstra topparna utan fiven kKings stigen mellan dessa. Pa dngsmarken
stder om berget hiltades bla, Filago minima, Montia verna och nagra Orchis-
arter,

Den 11—19 augusti. Exkursion till Visinorge.

Exkursionen anordnades i samarbete med Institutionen for systemaltisk bota-
nik vid Lunds universitet. For ledningen och arrangemangen under uppehallet
1 Norge svarade professor Knul Faegri vid Bergens botaniska museum, vilken
som medhjilpare hade konservator Anders Danielsen, amanuens Per Wendelbo,
stud. real. Stein Saebé och fru Eva Hafsten fran samma institution. Under
uppehillet 1 inse medverkade dessutom konservator Johannes Lid frin Oslo
vid demonstrationerna.

Det forsta avsnittet av exkursionen dignades fjillfloran. Pia eftermiddagen
den 11 augusti ankom deltagarna till Finse i Hardangerfjillen, Denna ort ér
beligen ovanfor tridgrinsen 1222 m 6.h. vid den hogst beliigna delen av jirn-
viigen Oslo—Bergen. Redan forsla dagen fick dellagarna tillfiille att bekanta

sig med [jillvegetationen under kortare exkursioner i furiststationens niir-
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maste omgivningar. Den 12 och 13 augusti agnades dl fotvandringar 1 trakten
med deltagarna {ordelade pa tre grupper. varvid blia. de nirbelagna topparna
Stora och Lilla Finsenut saml Jomfrunut bestegs. Bland de talrika fjallvaxter.
som studerades, kan namnas Agropyron latiglume, Gentianella tenella, Draba
fladnizensis, Kobresia sunpliciuscula, Koenigia islandica, Phippsia algida, Pri-
mula scandinavica och Veronica [ruticans. Dessutom demonstrerades cko-
logiska fenomen, sasom mverkan pa vegelalionen av vintersnotickets tjocklek.

Den 14 augusti forelogs pa formiddagen en vandring lill randen av Har-
dangerjokeln, dir indmorinen studerades. Vid tolvtiden skedde avfarden fran
Finse. Den forsta etappen gick med tag till Gryta, dir ett hesok gjordes vid
en lokal {or Gentiana purporea. Harifran bley del folvandring bortat en mil
ned till landsvigen vid ITaugastol. Under vandringen studerades bla. Befula
nana och B. lortuosa samt Korsningar mellan dessa; intressant var aven att
iakttaga hur efterhand allt flera subalpina arter upptradde. Fran Haugastol
gick farden med bussar over Hardangervidda ned till Hardangerfjorden och
vidare langs denna till Kinsarvik. Efter overskeppning till Kvanndal pd andra
sidan fjorden fortsattes fiarden till Norheimsund, dar overnatining skedde.

Niista dag dgnades it floran 1 den inre skirgirden. Med buss gick firden
till Mundheim, dar deltagarna fordelades pa tvi balar. Den storre av dessa,
sFridtjof Nansens, tillhorande Marinbiologiska stationen i Espeland, forde sin
grupp till Varaldsoy, dar en langre fotvandring gjordes under ledning av pro-
fessor Faegri. Bland arterna har Kan namnas Hex, Polystichum Brannii, Saxi-
fraqa colyledon, Dryopterts paleacea och Blechnum 1 stora mangder. Senare
delen av vandringen gick uppfor en backravin och 1 denna hittades dessuiom
Linnaca borealis vid sidan av Hypertcum pulehrum och Primuala acanlis. Malet
for vandringen var nigra jatteexemplar av Tarus baccata, vilka vaxle eft
stveke upp pa de branta slutiningarna. Gruppen pa den andra baten, Bergens
museums molorbat +Tass», studerade huvudsakligen vegetationen pa strand-
klipporna pa olika oar. En lokal for Phyllilis scolopendrium tilldrog sig sir-
skilt intresse.

Den 16 augusli agnades at oar lingre ut 1 skirgarden. Forst besoktes Moster-
hamn pa Mostero. De mera anmarkningsviirda botaniska fynden blev har
Sorbus Meinichit, Conopodinm majus, Vicia orobus och Centanrea nigra. Har
ifran gick farden med buss till sodra delen av on Bomlo, varvid nagra uppe
hall gjordes, bla. vid ett kirr med Carex paniculata. en 1 Norge myvceket sill-
synt vaxt, och lokaler for Erica cinerea och Polygala depressa. Under farden
passerades gransen tll den extremt oceaniska, tradlosa vegetationstypen, och
vid framkomsten motte en flora med bla. Hymenophyllum peltatum, Sangui-
sorba officinalis. Sagina maritima och Luzola silpatica. En vandring gjordes
genom den Klippiga terringen 11ll en lokal {or den sallsynta Asplenium mari-
num. Har fanns aven Asplenium adiantum nigrum i riklig mangd.

Den sista exkursionsdagen agnades at on Stord. Under en vandring soder
om Lervik hittades Chrysosplemium oppositifolium, Sagina subulata. Sagina
nodosa och Luzula congesta samt Rumex sanguineus, som har har en av sina
vtterst fa viixtplatser i Norge i schaktet (ill en nedlagd koppargruva. En miirk-
lig lokal for Cladium besoktes aven. Under en busstur norr om Lervik pd
eftermiddagen besoktes lokaler for Secirpus setaceus, Echinodorus ranuncu
lotdes och Saxifraga oppositifolic. Den sistnamnda ar en fjallvixt. som mark-
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ligh nog dven kan forekomma nere i kustbandet. Pa kviilllen antriidde huvud-
parten av dellagarna hemfiirden via Bergen, medan en mindre grupp studerande
stannade kvar for ytterligare nagra dagars studium av kustvegetationen. Under
ett uppehall i Bergen besokles bla. Bolaniska museet, Bolaniska triidgarden
och Vixtfysiologiska instilulionen.

Den 28 september, Exkursion lill Findus, Bjuv.

Deltagarna togs emol av dircktor Flinck, som gav en kort orientering om
det snabbt expanderande [dretaget. Si besdgs under en rundvandring i smdi-
grupper industrianliiggningarna, Direfter demonstrerade docent Hylmd fore-
tagets forséksodlingar, speciellt di de fér Sverige nya gronsaksviixlerna socker-
majs, blomsterbona och broccoli, De floristiskt intresserade deltagarna fick
tillfille att se direktor Flincks odling av Viola- och Rubus-hybrider.

Sammantriide i Lund.

Ordféranden holl en hoglidlig parentation idver foreningens bortgingne
hedersledamot professor Heribert Nilsson.

Till ny vice ordférande efter docent Hugo Sjors, som avsagl sig uppdragel
pa grund av avflyttning fran Lund, valdes docent IHemming Virgin.

Professor Hans Burstrom holl féredrag éver dmnet »Nyare ron om striick-
ningstillviixt och vattenupplagning». Foiredraget behandlade i férsta hand
resultat, som framlagts av den amerikanske vixtfysiologen James Bonner vid
den internationella konferens om tillviixtsubstanser, som holls vid Wye i Eng-
land sommaren 1955.

Bonner och nigra andra tongivande amerikanska viixtfysiologer har tidigare
antagit, att den auxininducerade tillviixten ér férknippad med en speciell form
av vatlenupplagning, vilken med energi frin andningen som drivkraflt kan
ske dven mot den osmotiska gradienten, s.k. aktiv vatlenupplagning. Dirvid
har man stott sig pa forsok, vid vilka man vid nirvaro av auxin fatt tillviixt
hos vivnadsstycken nedsiinkla i hypertonisk lésning. Begreppel akliv vatten-
upplagning har kommil ait spela en framtriidande roll i diskussionerna om
striickningstillviixtens och auxinverkans mekanism, ehuru det skarpt kriti-
serals i synnerhet av europeiska forskare. Bonner framlade nu resultaten av
en serie myckel grundliga undersokningar éver de osmotiska forhallandena i
Avena-koleoptilseklioner, som it vixa i mannitollésningar med olika kon-
centrationer, Dessa visade, att det sker en anpassning av cellernas inre osmo-
tiska virde till viterlosningens osmotiska virde, d.v.s. en osmoregulation.
Dessa resultat avlivar deflinitivt teorierna om en av de osmoliska krafterna
oberoende saklive vallenupptagning och visar, att auxinets illviixtreglerande
verkan inte beror pi en direkt inverkan pi vattenupptagningen. Bonner anslot
sig diirfér nu Ul dsikten, atl anxinet utévar sin tillviixtfriom jande verkan genom
att dstadkomma den for striickningstillviixten nédviindiga 6kningen av cell-
viiggens plasticilel.

Den 12 oktober. Professor Ollo Stocker, Darmstadl, holl foredrag over
amnet =Das Bild der Wiisten». Foredragshallaren redogjorde med hjilp av
utmirkta firgbilder for okenvegelalionen i olika delar av viirlden. Sirskilt
uppehdll han sig vid det nordafrikanska Gkenomridet, diir han leit under-
sikningar déver dkenvixternas vattenhushailning och ekologi. Professor Stocker
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redogijorde utforligt for de olika ékentyper, som finns hiir, och gav exempel
pi den vegelation, som fir typisk f6r dem. Aven om Amerikas dknar har fore-
dragshillaren skaffat sig grundlig kiimnedom under resor och vetenskapliga
expeditioner, och som jimforelse till Sahara-6knen beriittade han om Arizona-
oknen med sina talrika suckulenter och om halviknarna pi Andernas Ostslult-
ningar i viistra Argentina.

Den 27 oktober, Professor H. D. Gordon, Wellington, Nva Zeeland. holl
[6redrag om »Recent experimental taxonomy in New Zealandr, Foredraget be-
handlade nndersékningar 6ver hybridiseringen mellan niirstiende arter friimst
inom sliklena Acaena och Copresma, som ulforts vid professor Gordons in-
stitution vid Vietoria University College i Wellington.

Den viktigaste ay de metoder. som kommit till anviindning vid detta arbete,
grundar sig pia en undersdkning av populationer i vilka bida de hybridise-
rande arterna ingir, betriffande egenskaper, dar de bida forildraarterna visar
betvdande skillnader, medan hybriderna forhdller sig intermediirt. Frimst
har sadana egenskaper som bladens storlek och form anviints. Genom indelning
av det undersikla materialet i ett stérre antal Klasser och presentering av
resultatet i diagramform kan man fa en god bild av hybridiseringens omfatt-
ning och natur inom en population. Denna metod har visal sig viirdefull vid
undersikningar dver hur hybridiseringen piaverkas av olika faktorer.

Den 22 november, Sammantriide tillsammans med sektionen Skines Flora.

Jal av styrelse [6r dr 1956 forrittades enligt toljande: Ordf, docent ITem-
ming Virgin, nyval; v. ordf. docent Ove Almborn, nyval: sekr. amanuens Lars-
Gosta Dahl, nyval; v, sekr. amanuens Rolf Dahlgren, omval; ledamiter utan
siirskild funktion, proff. Hans Burstrom och Henning Weimarek, dir. K. E.
IFlinck, doeent Robert Lamm samt amanuens Nils Malmer. Till revisorer ntsags
lektor Osecar Palmgren och fil. lic, Henry Rufell med docent Bertil Hylmo och
fil. lic. Bo Peterson som suppleanter.

Professor Nils Sylvén demonstrerade ett betvdande antal skinska viixtfynd
och beriittade om deras férekomst. Bla. hade professor Sylvén funnit en ny
lokal for Saliv hastata vid Brackekiirr pa Kullaberg. 1 dessa trakter har han
iiven hillal en hybrid mellan Carex pseudocyperus och €. rostrata, vilken ir ny
for Skane-floran,

Professor Henning Weimarck {alade om »Svarlosta arlproblem i Skanes
floras. Som exempel pa et! slikte med arter, som skiljer sig frin varandra
bade betriffande morfologi. kromosomtal och geografisk uthredning tog tala-
ren Rumex, dir arlerna angiocarpus, tenuifolius, acetosella och graminifolius
har kromosomtalen 14, 28, 42 och 56. Inom andra sliiklen sasom Scirpus,
Junecus och Polygala iir inte relationerna mellan olikheler i kromosomilal och
morfologi lika Klara, och de kromosomtalsbestimningar, som férveligger, ir
alltfor fitaliga for att det skall gi att beddéma, om olikheterna i Kromosomlal
foljer de morfologiska artgrinserna. Virdet av manga hittills gjorda kromo-
somlalshestimningar ir dessutom ur svstematikerns synpunkt timligen be-
griinsal. did det i de flesta fall inte finns nagon beskrivning av de morfologiska

egenskaperna hos de undersokta exemplaren. Foredragshallaren betonade vik-
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ten av atl beslimningar av kromosomtal i framtiden kombineras med dylika
beskrivningar och av att man skaffar beliggexemplar av de viixter man under-
soker kromosomtalen pi.

Den 14 december. It styrelseldeslag om stadgeiindringar foranfedda av det
planerade dvertorandet av viixtbytesverksamheten Ll Botaniska museet tll-
styrkies.

Fil. lic. Henry Rufell uppliste revisionsberittelse for viixtbytet. IFull ansvars-
frihel beviljades bytesforestindaren foér det ar revisionen omfatlar.

Professor Fredrik Nilsson, Alnarp, holl foredrag 6ver dmnet =Arthyvbrider
inom sliitklet Ribes:. Enligt den nuvarande artuppdelningen finns det ca 150
Ribes-arter, varav de flesta {6rckommer pa norra halvklotet. Alla undersikta
arter inom sliiktet har kromosomtalet 16, men huruvida della ir det ursprung-
lign diploida talel fir mycket osiikert. Manga av arlerna ir varandra mycket
niirstaende och kan utan svarighet korsas med varandra, Ofta tycks del endasl
ara skillnaden i geografisk utbredning, som lett till artuppdelningen, t.ex.
inom Rubrum-gruppen och Grossularig-gruppen. Etl sammanforande av niir-
stacnde arter till en art torde diirfor bli aktuell.

Foriidlingsarbetet inom sliktel har sedan gammalt galt ut pi att samman-
fora onskviirda egenskaper hos olika arter genom Kkorsning och urval bland
avkomman. Pa senare tid har man emellertid fiven horjat korsa arler. som
inte ir varandra sirskilt niirstiende och darfér lamnar en mer eller mindre
steril avkomma. Genom kromosomfordubbling hos dylika hybrider har man
sa lyckats framstilla alloletraploida arter, som ér fertila och vars egenskaper
ofta iir dverligsna [oraldraarternas, Professor Nilsson redogjorde med hjiilp
av firgbilder for det arbete, som utféors vid Alnarps tridgirdsinstitut for att
framstillla dylika allotetraploider. Sirskilt lovande har de tetraploida hybri-
derna R, nigrum X R. grossularia och R. sativum X R. nigrum kallade nigrularia
resp. satigrum visat sig vara, Kromosomfdérdubbling inom rena arter ger diir-
emol i regel simre resultat. Av R. nigrum har man emellertid Ivekats fram-
stiilla en fertil autotetraploid.

LENNART ELIASSON
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Litteratur
Natur pa Oland. — Under redaktion av Rikard Sterner och kai Curry-Lindahl
Svensk Natur, Uppsala 1835, 355 s. — kr. 54

Den senast utgivia landskapsboken ar myekel vacker och intressant. Ehuru
Oland ar vart minsta landskap ir det ett av vira mest fascinerande natur-
historiskt sett. Boken ar ocksa lika stor som Natur 1 Skine men ar dubbell
sa dyr, tyvarr. T mindre grad beror det val pa bittre utstyvrsel: fotografierna 1
svart-vilt aro batlre reproducerade och del finnes etlt antal firgfotos pa plan-
scher, men priset illustrerar nog bra penningvardets forandring sedan 1947

Liksom de tidigare utgivna béckerna i denna serie hestar Natur pa Oland
av ett antal fristiende kapitel av olika forfattare. Pa grund av att landskapet
ar en 0, och av alvarets 1 viss man dominerande plats i skildringen far dock
boken en mera enhetlig karaktir in de andra landskapsbockerna. Som vanligt
traffar man 1 forsta hilften av boken artiklar av mera allmant innehall, nam-
ligen oversikler av landskapets geologi. fossila djur. klimat, vegelation. djur-
geografli. odlingshistoria. Det sistnamnda kapitlet, Helge Nelsons »Nalur och
odling pa Oland», ir mera utforligt och mangfasetterat in i foregiende delar,
vilket ar bra.

Olandsfloran har fatt en fornamlig behandling 1 kapitel av Rikard Sterner
och Nils Albertson. Den forre har skrivit om »Vegetationens, »Olindska vix-
ter+. »Osterskog» och »Syvdolindska lundars. Albertsons »Stora Alvaret i sol
vindetids kompletteras av Gunnar Erdtmans -Olands alvar fran istid till
nutid:. T andra botaniska kapitel behandlar Henning Horn av Rantzien
» Mockelmossen», Anders Marlinsson sStranden vid Bodas, Sven Johansson
»Skog, ang. myr och alvar 1 Boda» samt aven »Borga hage och Solliden:
Olandsflorans rikedom framgir bast av Sterners ord »Ett dussintal arter finns
1 vart land endast pa Oland, och samtliga dessa ulom tva ar Oland ensamt
om 1 hela det nordiska floromridet. Hartill kan laggas ett 20-fal arter. som
forutom pa Oland endast finns pi Gotland eller 1 ett par fall 1 Skane. Betvdligt
storre ar emellertid antalet arter, som pa fastlandet ar av allmanheten okianda
rariteter, pa Oland diremot valbekanta. infor allas ogon framtradande inslag
1 vegetationen.» Alvarfloran ar mest intressant och dar forekommer ju bland
vixtgeografiska sensationer den for Oland endemiska Helianthemum oelandi-
cum. den sydosteuropeiska Ranunculus illyricus och Plantago tenuiflora fran
sallstapperna 1 Ungern och Sydryssland. Sterner framhaller att alvarfloran
paminner om svdosteuropeiska stappomraden men dven om tundra och fjall-
hed. Bland faktorer som orsakat all den annu bevarats, namner han svag
konkurrens pa grund av att marktiacket e] ar slutet, del ar goit om plats.
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Vegetationsbetingelserna medfora dock att alvarfloran ar artfattig. En fara ar
skogens tillviixt, delvis en foljd av minskad belesgang.

Bertil Kullenberg skildrar 1 »Gravsteklarna och flugblomstret — ett inveck-
lat hiologiskt problem» blombiologin hos Ophrys inseetifera. Denna besokes
av hanar av Goryles vilka overlfora pollen — honorna besoka andra vixler.
Manarna ulfora mycket livliga rorelser pd blommans underlapp. de ha tytts
som kopulationsrorelser men iar snarare ullrvek for en sexuell extas fram-
kallad av blommans doft och underlappens form och harbeklidnad.

ArTUR HAKANSSON

Sinnolt, Edmund W. och Wilson, Katherine S. Botanyv: Principles and
Problems. 5th Edition. McGraw-I1ill Book Company, Inc. New York 1955
6.75 dollar.

Amerikanska lirobocker {or college-stadiet har de senasle dren falt inlresse
aven hos oss, eftersom deras omfang och niva ofta molsvarar, vad man kan
tanka sig hinna med under en akademisk ettbetvgskurs eller annan undervis-
ning pia molsvarande niva. For botanikens del kan det diarfor vara viarl att
nolera den nva upplagan av Sinnott och Wilson’s Tarobok. som i sin radikall
[orandrade och pikostade utstyrsel ar en utomordentligt angenam bekantskap
for ogat. I fraga om innehallel onskar sig en svensk svstematiker formodligen
en betvdligl utforligare behandling sirskilt av angiospermerna, medan fysio-
logen finner att vixternas rorelser ar yilerligt knapphandigt behandlade
— nastier nimns tex. inte — men dessa anmarkningar faller ytterst tillbaka
pa hela den amerikanska larobokstraditionen. och samma tradition medfor
en forbluffande frisk och up-to-date framstillning av andra omriden. Alt leta
upp diverse grasligheter Eiter sig alltid goras — Lex. det reservalionslosa pa-
staendet att de flesta vixter kan utnytlja kvave endast som nitral och atl
denitrifikationen gar ut over ammoniaken (sid. 194) — men pa det hela taget
astadkommer forfattarna goda 6versikter av manga problem, och med ganska
maltlig ans och komplettering forefaller boken fullt anvandbar for det angivna
stadiel. En god idé ir den tidskrifts- och institutionsrevy. som ingir i sista
Kapitlet.

I slutet av varje kapitel finns elt antal fragor avsedda for elevernas sjaly
verksamhet. Andamilet ar golt, men fragornas karakiiar ar ofta dgnad att
framkalla direkt vilseledande teleologiska spekulationer.

ANDERS KyLIN

Moser. M. Die Rohrlinge. Bialter- und Bauchpilze (Agaricales und Gastro-
muycetales). Kleine Kryplogamenflora (ed. H. Gamsi. Bd 2: b Stuttgart
(Gustay Fischer] 1955 327 sid. — Pris 16,50 DM,

I den av professor H. Gams 1 Innshruck utgivia serien - Kleine Krvplo-
gamenflorar har tidigare utkommit del IT (svampar. av M. Moser) och IV
fmossor och Kiarlkryplogamer, av II. Gams). Av sistnamnda del ir redan en

4:e upplaga under forberedande. Del [, som beriknas omfalla Ivi volymer,
skall behandla algerna och del 11T lavarna. Till omfanget motsvarar detta
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floraverk niirmast Lindaus »Kryptogamenflora fiir Anfiinger», varav atskilliga
volvimer ulkom pa 1910- och 1920-talen. Medan Lindau ofta kunde beskyllas
for vil Littvindig kompilation, borgar Gams' namn, jimle de specialisler som
anfortretls de ligre kryplogamgrupperna, {or etl arbete, som trots det begriin-
sade ulrymmel uppfyller héga krav pa vederhiiftighet.

Av svampdelen har nu en andra upplaga blivit nodvindig. Den har delals
pi tvd volymer, varav den andra (Agaricales och Gastromycetales) nu forelig-
ger, Vol, I skall omfatta dvriga basidiomyeetgrupper samt de higre askomyce-
terna. Den avseviirda omgestalining, som svamparnas system undergitt under
senare ir, har foranlett Moser till att lita den nya upplagan framtrida i grund-
ligt omarbetat skick. I stora drag [6ljes det system, som Singer framlagt i sin
Agaricales-monografi. Aven de i borjan pa 1950-talet utkomna stora svamp-
flororna av Pilat och Kiihner-Romagnesi har ofla medférl ganska genomgri-
pande firindringar av savil slikt- och artuppfattning som av de stirre syste-
matiska enheterna. Det knappa utrvmmet har nodviindiggjort ett synnerligen
lapidariskl framstillningssitt. Stringt taget bestar boken endast av en samling
examinationsschemala, forst till hogre grupper, sedan till slikien och arter.
Varje art behandlas i regel pa 3—41 rader. I allmiinhet bygger framstillningen
mest pa ytire morfologiska data, men i vissa fall anges fiven mikroskopiska
sporkarakliirer (ofta med bilder). Habitusbilderna dr fia och ganska schemati-
serade; dock hiinvisas i regel till de bekanta kolorerade standardverken (Bresa-
dola. Kallenbach, Lange, Ricken o.a.}, 1 en kortfattad inledning {orklaras och
illustreras den vetenskapliga terminologien.

Boken behandlar nirmast Mellancuropas svampar, men den torde bli av
intresse iven fir svenska mykologer, di minga arter dr gemensamima dlmins-
tone med Sydsverige. Genom sin konecentrerade form innehdller den ett mate-
rial, som viisentligl dversticer vad som brukar medtagas i elementiira svamp-
floror. I'6r den som med hjilp av Lex. Ingelstroms, Krok-Almquists eller
Ursings floror filt en orientering i den svenska svampviirlden, bor Mosers
arbete vara en limplig forsta kontakt med mellaneuropeisk mykologi.

OVE ALMBORN
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Forskningsanslag. Styvrelsen for Magnus Bergvalls Stillelse har ul
delat foljande anslag for botaniska undersokningar: Till docent Nils Iries. Uppsala,
6000 ke. for undersokning av ohika metaboliters inverkan pa hogee vaxter 1 ren-
Kultur. GI1 il e Bengt von Hofsten, Uppsala, 4.800 kr. for undersokning av protein-
syntesen hos Ophiostoma multiannulatum, till fil. mag. Paul Holmgren. laborator
Axel Nyvgren, dovent Bertil Rasmusson och docent Marianne Rasmusson, lantbruks-
hogskolan. Uppsala, 10.000 kr. for biokemiskl-genetiska undersokningar, ull fil. Tic.
Gosta Olsson och fil. kand. Sven Ellerstrom, Svalov, £950 kr. for insamling av vild

former av vissa kulturvaxter i Medelhavsomradel och Turkiet

Skogs- och Lanthbruksakademien har ur A W, Bergstens fond ut-
delat 2000 kr. Gl agr. lic. Harald Lsho, Stockholm. for undersokningar angdende
livskraftens bibehallande hos timotejfro vid langtidslagring, 1.800 kr. nll assistent
Ingevald Ferngvist. Akarp. for blombiologiska undersokningar over befruktnings-
forhallandena hos svarta oeh roda vinbar saml krusbar, samt 1.000 kr. till agr. dr
James Mac Key, Svalov, for studier angiende artdifferenlicringen inom  slaktet
Triticum. Ur Adolf Dahls fond har akademien uldelat 1.900 kr. till agr. lic. Sven
Bingefors, Uppsala, for undersokning av arflighetsforhallandena hos rodklover be-
traffande resistens mot stjalknematod mom., 2500 ke Gl professor Erik Akerberg
och agr. lic. Sven Bingefors, Uppsala, for morfologiska undersokningar rorande ell
50-tal lokala rodkloverstammar, samt 3.290 kr. till agronam Nils Jonsson. Uppsala, for
undersokningar rorande konkurrensen mellan balpvaxter och gras 1 vallarna. Aka
demien har fran Knut och Alice Wallenbergs stiftelse erhailit 55.000 kr. for under
professor Ake Gustafssons ledning utforda mutationsforskningar samft 150000 kr.
for en av flera forskare gemensaml ulfird undersokning av dkerbruksvixlernas

overvinlring

Statens Naturvetenskapliga Forskningsrad har i februari 1956
uldelat bla. ett anslag 4 5350 kr. till fil. lic. Karin Aschan-Aberg, Uppsala. for
geneliska och fysiologiska studier av Collybia velutipes, Dla. rorande cytoplasmatisk
arfthighet, fruktkroppsbildning och vissa mutanters biokemi. saml etl anslag &
5.575 kr. till fil. mag. Tord Ingmar, Uppsala, for en botanisk och kvartargeologisk
undersokning av myromradel Floran i norra Uppland
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116 NOTISER
Forteckning Gver Skandinaviens vixter

En del bestallare av :Forteckning over Skandinaviens vixter» del 4 (lavar)
erhollo under hasten 1955 besked, att denna del var slutsald. Den ar nu ater
tillginghig. dock endast sammanhaftad med delarna 2 {mossor} och 3 (alger).
Priset for hela denna volvm ar 4: 50 kr.

Botanikpremium

For att uppmuntra botanikintresset bland studerande utdelar Lunds Botaniska
Forening argang 1956 av sin tidskrift »Bolaniska Notisers som premium till
fem botaniskt intresserade elever vid gymnasier och folkskoleseminarier. Bio-
logilarare, som ha nagon lamplig elev att foresla, aro valkomna med forslag
— med korl redogorelse for vederborandes kvalifikationer till Lunds Bota-
niska Forening, Box 41. Lund, fore den 10 maj. Forsta haftet av Ldskriften
kan odverlamnas 1 samband med terminsavslutningen., medan de ovriga tre
haftena sandas direkt till eleven efter hand som de utkomma.

Yniver ooty orhiialokat
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