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Zytomorphologische Untersuchungen durch
Lebendfdrbung an Primula malacoides-Zellen.

Von Dr. B. J. CHOLNOKY [(Enkhuizen, Nederland).

An Hand anderer Untersuchungen ist es nilig gewesen die physio-
logische und morphologische Reaktion der Primula malacoides Zellen
auch durch Lebendfirbung zu untersuchen. Zu diesem Zweeke habe
ich Methylenblau und hesonders Neutralrot verwendet. Da ich die zyto-
logischen Eigenschaften der Zellen in verschiedenen Pufferlosungen
gehaltener Pflanzenleile und Keimlinge mit den der normalen Zellen
vergleichen wollte, mussle ich erst die Zellen normaler Pflanzen in
dieser Hinsicht kennen lernen. Spiiter konnte ich es allerdings fesl-
stellen. dass das pH der Umgebung die Farbstoffaufnahme und
Speicherung nicht oder nur unbedeutend beeinflusst, da dabei wahr-
scheinlich das pH des Zytoplasmas und des Zellsalts unverinder| bleibt,
Die grossen Verinderungen in den plasmolytischen Verhiiltnissen
scheinen aul die Farbsloffaulnahme nur in dem Falle cinen Linfluss
auszuiiben, als auch Organellen der Zelle liefgreifende Verinderungen
aulweisen.

Um die traumatischen Einwirkungen auszuschalten, habe ich
immer entweder grossere Gewebekomplexen oder Keimpllanzchen in
toto unlersuchl. In beiden Fillen schienen die epidermalen Zellen
(Epidermis- und IHaarzellen) ein besonders giinstiges Objekl zu sein.

Die Haare haben schon bei den ersten Unlersuchungen deullich
gezeigl, dass die Spitzenzeilen viel schneller als andere Zellen des
Haars die genannten Farbstoffe aufnehmen. Diese sind normalerweise
mil einem gelblichen, stark lichtbrechenden Stoft gefiillt, der hierbei
eine gewisse Rolle spielen kann. Wahrscheinlich ist es aber, dass auch
neben kutikuliren Verschiedenheiten plasmatische Eigenschalten dieser
driisenartigen Spilzenzellen einen leichteren Eintritt der [Farbsloff-
molekiilen (Tonen?) ermiglichen. In diesem Zusammenhang mochte
ich an den Parallelismus hindeuten, der mit der Asparagin-Aulnahime

1L Botamiska Noliser 1944,
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der Drosera-Tentakeln vorhanden ist (vgl. Arisz 1941 u. 1943. wo
cine Aktivitit in der Aufnahme und Speicherung nachgewicsen werden
konnle).

Das ungleichmiissige Speicherungsvermogen der Haarzellen zeigen
2.B. die 1. 3. b, 8, aber auch alle andere einschligige Figuren nicht
plasmolysierter laare deutlich. Bei der Farbstoffaulnahme, die hei
den gebrauchten Konzenlrazionen (1 : 1000 und 1 : 10000 in dest.
Wasser) schnell verlief, erscheinen kiirzlich die Konturen der Vakuolen,
die in ungefirbtem Zustand nicht zu unlerscheiden waren, Den Vorgang
in einer Farbstofflosung 1 :10 000 unter dem Mikroskop verfolgend.
muss man feststellen, dass durch die Farbstoffaufnahme Verinderungen
sowohl in der Morphologie des Vakuoms, als auch in dem Bau des
Tonoplasts eintreten. Durch die Auffassung FREY-WYSSLING's {1948)
wiire es anzunchmen, dass hier das Tonoplast von einer z.B. bimoleku-
laren in eine polymolekulare Form dibergehl. Diesen Ubergang ver-
ursachen sicherlich die cindringenden Farbstoffmolekiilen (Tonen) und
gehen wahrscheinlich aueh mit anderen Verinderungen in dem Zyto-
plasma gepaarl. die die Irreversibilitit der Verinderungen zustande
bringen.

Die Irreversibililil kann man besonders gut durch Plasmolyse der
gefirbten Zellen beweisen, welcher Vorgang auch mit einer anderen
merkwiirdigen Erscheinung gekntipft ist. Bei der Plasmolvse durch
einen Elektrolyl (KNO, ', mol) kontrahieren sich nicht nur dic
gefirbten Vakuolen, aber auch das Zyloplasma. wodurch eigentiimliche
Bilder entslchen. Bei Neuiralrot bleiben die Vakuolen gefirbt, die Tono-
plasten stark lichltbrechend. die Formen dieser zusammengezogenen
Gebilden lassen aber auf eine hohere Viskosital des gefiirbten Zellsalts
schliessen. Die Einzelheiten, die aul den Fig. 2 und 4 dargestellt sind.
konnte man auf einer anderen Weise nicht erkliren. In sehr ernsten
Fillen der Vergiftung bleibl das ganze Protoplast gefirbt, in ihm
erscheinen kleinere Vakuolen, grobe Strukturen. Enbmischungsersehei-
nungen usw. (Ifig. 2, Spitzenzellel. Dass hier wirklich eine schwere
Farbstoffvergiftung vorliegt. wird auch dadurch bewiesen, dass das
Neutralrot schon auch durch den Zellkern aufgenommen wurde, llier
konnte ich es auch
1931 und 1935) - beobachten, dass sich die Kerne lebender Zellen
nur in einem pracmortalen Zusland firben, Mit dieser Tatsache ist
die Auffassung von MALVESIN-FARRE (1941} kaum in Ubereinstimmung
zu bringen, Die Struktur und Dimensionen der so vergifteten Zellkerne
kann natiirlich nichts zur Kenntnis normaler Zellkerne beitragen.

als in so vielen anderen Fillen (vgl. z.B. CHOLNOKY
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1. 3 Haare einer Keimpflanze mit Neutralrol gefirbl. — 2. 4 Plasmolyse derselben

Haare durch 's mol KNOa. — 5, 8 11 Haare der Keimlingen durch Methylenblan

gefiirbt, — 6, 7. 9, 10—12 Plasmolyse derselben Haare durch s mol KNOg —

13 Plasmolyse durch Rohrzucker in den Wuaorzelepidermiszellen nach Methylenblau-

fiirhung, 11 Dieselbe eines unvollkommenen Wurzelhaars., 15 Plasmolvse und

Vakuoolenkontraktion in ciner Epidermiszelle des Stengelehens nach Lebendfirbung
mit Methvlenblau,
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Mit Methylenblau verlauft die Aufnahme und Speicherung heinahe
ginzlich auf der beschriebenen Weise (Fig. 5, 8 und 11, die Spilzen-
zelle des lelzteren kleinen Haars enlhiell so viel gelber Sloff, dass die
Konturen der Vakuole nicht erkenntlich waren. Bei der Plasmolyse
durch einen Elektrolyl ('), mol kNO,) begann der Farbstofl unmitlel-
bar aus dem Protoplast herauszulrelen. Einige Zeit lang blieb die
witsserige IFarbstofflosung (?) zwischen den Zellwiinden sichtbar (Fig.
6. 9, 12), schliesslich diffundiert aber diese in das Plasmolytikum und
bleiben nur die gekontrahierten Protoplasten {ibrig. Eine Endplasmolyse
mit konvexen Oberflichen erreicht man aber nur bei den schwach
vergiftelen Zellen (Epidermiszelle unter dem Haar der Fig. 5—6— 7],
die anderen zeigen eine ausdriickliche Unregelmiissigkeit in der Ver-
teilung der Viskositiit und ausserdem bleiben auch die (»polvmoleku-
Liren») Tonoplasten sichtbar, die mit ihren scharfen Konturen auch
in stark gekontrahierler Form (Fig. 7, unlersle zwei Zellen) leicht
erkenntlich sind. In diesen Fillen muss man e¢ine Quellung des Zyto-
plasmas annehmen, die in den Spilzenzellen niemals so ausdriicklich
ist {vgl. die Serie Fig. 8—9—101. Bei dem Haar der Serie Fig. 5—6 -7
ist im Vakuom Kkaum etwas Farbstofl zuriickgeblieben. in anderen
TFillen aber, z.B. in der Spitzenzelle der Serie Fig. 8—9—10, blieb
immer ein wenig zuriick. In den mit dem gelben Stoff {ibervollen Zellen
(Fig. 11-——12) sind diese Einzelheiten nichl so deutlich sichthar. Auch
hier bleibt aber meistens Farbstoll in der Zelle zuriick, wodurch die
urspriingliche gelbe in eine griine Farbe iibergehl. Die sichtbar werden-
den Kerne zeigen es auch hier. dass von normalen Zustanden auch

nach einer Methylenblauvergiltung keine Sprache sein kann.

Diese Verschiedenheit in der Speicherung von Methylenblau und
Neutralrot scheint mir meine fritheren Annahmen tiber die Verbindung
der intrameierten Farbstoff-lonen mit den Molekiilen des Proloplasts
und dadurch eine Inaktivierung derselben (vgl. CHOLNOKY l.c.) noch
verstarken. So ist es eben erklirlich, dass die eine Farbstofl wohl
permeicren, bei der Plasmolyse das Protoplast aber nicht mehr, dagegen
der andere es leicht, zumindest teilweise, verlassen kann. Hier muss
man die Ursache dieser Erscheinungen in den Molekilen suchen. die
die Farbstoffen gebunden haben, und die in diesen zwei Fillen in
ihrem Bau sicherlich voneinander abweichen. Die durch die Farbstolfe
mitgerissene Molekiilen kimnen sowohl die hohe Viskositit der Zellsaft,
als auch das teilweise Zuruckbleiben der Methylenblauverbindungen
erkliiren. Durch diese Annahme ist es auch verstandlich, warum die
durch die Farbstoffaufnahme verursachlen Verinderungen irreversichel
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sind und schliesslich finden wir hierin auch die Erklirung dafiir,
warum die Zellkerne erst nur bei schweren Vergiffungen angetarbt
werden. Ieh halte es nimlich fiir sehr wahrscheinlich. dass die Kerne
nur dann durch die Farbsloffionen angegriffen werden. als alle farb-
sloffbindende Molckiilen des Zytoplasmas (und des Vakuoms) schon
verbraucht sind. Dieselben Erfahrungen hatte auch Bucny (1941] bei
den Hefezellen, obschon ich seine Auffassung iiber die Gilligkeit der
Farbsloffen nicht teilen kann, da e¢ben durch die Irreversibilitit der
Veranderungen von ciner »unschadlichen» Farbstoft — in der [iir
gewdhnliche Lichlmikroskope gebriuchliche Konzentration — kaum
die Sprache sein kann. Das bezieht sich auch. als oben schon bemerkt,
auf die Vakuolen, wo ich das Sichtbarwerden des Tonoplastsals cin
Zeichen irreversiebler Slorungen nachweisen konnte {im Gegensatz
zur Auffassung von GUILLERMOND und GAUTHERET, 1946). Die durch
GUILLERMOND und GAUTHERET (Lc.) beschriebene Lxkrezion geschicht
nicht ohne Milreissen lebenswichtiger Molekiilen aus dem Protoplasma.

Das leichte Austreten des Methylenblaus (der Methylenblauver-
bindung} durch Plasmolyse ist nur bei den Haarzellen zu beobachten.

Andere Zellen — z.B. die Epidermiszellen der Wiirzelchen der Keim-
linge — zeigen andere Verhilinisse. Die Lisungen von Nicht-Elektro-

Ivten (Rohrzucker '/, und 1 mol) verursachen in diesen grossen Epider-

miszellen konvexe Endplasmolysen. Das Methvlenblau farbt auch die
Wiinde an, so dass auch diese gefiirbt bleiben. Einen Austritt des Farb-
stofls konnle ich niemals beobachten (vgl, Fig. 13 und 14. lelztere stellt
cin unvollkommen enlwickeltes Wurzelhaar dar), obschon die Farb-
stolfaufnahme dieser Zellen ebenso schnell vor sich geht, als die der
Haarzellen (Spitzenzellen).

Dic Plasmolvsen verlaufen aber giinzlich anders. als man KNQO,-
Losung (', mol) anwendl. Am Anfange der Plasmolyse erscheint
unmittelbar eine Vakuolenkontraktion. Das Methylenblau verlisst das
Vakuol aber auch hier nichl. Auch das Protoplast bleibt gefarbt, zeigend.
dass hier Farbstoffionen in dem Protoplasma gebunden sind. die teil-
weise in dem Zytoplasma »hangen» geblieben sind und nur teilweise
in das Vakuom ausgesondert wurden. Diese Erscheinung ist nur mil
der Annahme moglich, dass hier verschiedene Molekiilen (Mizellen| das
Methylenblau gebunden haben, die sich eben durch diese Verschieden-
heit auch in Hinsicht der Aussonderung verschieden verhalten. Die
oben bei der Behandlung der Haarzellen beschriebene Verschiedenheit
der die Zelle verlassenden und der in dem Vakuom verbleibenden Farb-
steffverbindungen kann man auch in diesem TFalle wahrnehmen.
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Um die Vakuolenkontraktionen in den Haarzellen niher kennen
zu lernen, ist es mir notig erschienen, diese Zellen cingehender zu
unlersuchen. Die hier folgenden Experimente wurden mil Neutralrot
als Farbstoff (1: 10 000} und '/, mol KNO,-Liésung als Plasmolvtikum
ausgefiihrt.

Die Farbstolfaufnahme i der Serie Fig. 16—17—18 ist c¢henso
gewesen, als es schon beschrieben wurde, Das verschiedene Mass der
Intrameation kann man aus der Intensitiit der Farbe der einzelnen
Zellen gut beurteilen (Fig. 16). Es ist schon in nicht plasmolvsiertem
Zustand auffallend, dass der Farbeton in der Spitzenzelle wiirmer, d.i.
gelblicher ist. Das FFarbsloff ist in diesem Zustande nichl nur in dem
Vakuom, aber auch in dem Protoplast reichlich angehiuft und so
konnte man in keiner der Zellen die bei minder reichlicher Farbstoff-
aufnahme nach ciniger Zeil sichthar werdenden Vakuolen wahrnehmen.
Auffallend ist es aber, dass in Zellen, die scheinbar farblos sind, ein-
zelne kleine Vakuolen oder Tropfechen doch speichern kénnen, zeigend,
dass auch in diese Zellen eine Intrameation stattgefunden hat. die vor-
handenen Farbstoffionen sind aber entweder in einer ungeniigender
Konzentration, oder noch in einer ungeschickten Form, um sichtbar
zu sein. Die Plasmolyse dieser Zellen scheint die Wahrscheinlichkeit
der zweilen Aulfassung zu erhohen, da in diesem Falle [ohne weilere
Farbstotfaufnahme, die Farbstofflosung wurde ja vor dem Plasmolyse-
versuch ausgewaschen] die Protoplasten der vor der Plasmolyse farb-
losen Zellen rot erscheinen. Die Plasmolyse selbst geht immer mit
Entmischungserscheinungen gepaart vor sich (vgl. Fig. 17) und die
Farbe der Zellen, die mehr Farbstoll aufgenommen haben, schligl
gleichzeitig in eine lebhalt gelblichrote, beinahe orangerote Schatierung
tiber, In vielen Zellen erseheinen auch die durch die Farbslofivergiltung
desorganisierenden, mehr oder minder pyknolischen Kerne. Die Spitzen-
zelle, und ab und zu auch die zweile zeigen auch spiiter keine Spur
einer Vakuolenkonlraktion. Der Tonoplast selbst ist auch nicht sichtbar.
In den Zellen aber, wo die Farbstoffaulnahme relativ gering war und
die vor der Plasmolyse farblos waren, erscheinen nach 15 20 Minuten
der Plasmolyse die Konturen eines sich allmihlich zusammenziehenden
Vakuols und einige Minuten spiler enlsteht eine Vakuolenkontraktion
mit dem »polyvmolekuliren» Tonoplast (Fig. 18). Die Entmischungs-
erscheinungen in dem Plasma verursachen grobe Koérnung, die bis zu
der Desorganisation sichtbar bleibt. Fine Deplasmolyse konnte ich nie-
mals erreichen. obschon ich es immer wieder auf der vorsichtigsten
Weise versucht habe.
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16 Haar cines Keimlings mil Neulralrol gefirbt und 17, 18 durch '/» mol KNOgz
geplasmolysiert. — 19— 21 dieselbe Erscheinung bei einem anderen Haar {(Vakuolen-
kontraklion), 22, 23 Vakuwolenkonlraktionen in den Haarzellen nach Lebend-
firbung und Plasmolyse. — 24 Uberlebende Tonoplasten in einer Spitzenzelle. —
25 Plasmolyse und Vakuolenkontraktion nach Lebendfiirhung in den IHaarzellen
ciner bliithenden Pflanze, —— 27 Vakuolenkontraktion in den Epidermiszellen des
Keimblattes nach Lebendfirbung mil Neutralrot. 28 dieselbe nach Plasmolyse
durch '/u mol KNOs — 29 Epidermiszellen der Keimblitter nach Lebendlirbung
mit Neutralrot geplasmolysiert durch '/ mol KNOg.
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Sucht man Haare aus, die wenig von dem gelben Stoffe in ihren
Spitzenzellen enthalten. so kann man Vakuolenkontraktion auch ohne
Plasmolyse erhalten (Fig. 19). besonders als man minder reichlich farbt.
<5 ist aber aueh hier, zumindest bei einem Teile der farbsloffspeiche-
renden Protoplasten, ein gelblicher Ton der Farbe feststellbar gewesen.
Die Plasmolyse verlauft ginzlich so, als es oben beschrieben wurde,
durch die Plasmolyse sterben aber hier zulallig mehrere Zellen kiirzlich
ab (Fig. 20]. Die nach einer lang andauernden Plasmolyse im Leben
bleibende Spitzenzelle zeigt, dass der Ton des durch die Plasmolyse
noch mehr gekontrahierten Vakuoms in cinen karminroten iibergeht.
Endlich konnte ich eine Dehnung des Proloplasts beobachten, sicher-
lich. da seine Semipermeabilitit verloren ging. Gleichzeilig viel des ge-
kontrahierte Vakuom auch in kugelrunde Teilchen auseinander (Fig.
21). Sehr kiirzlich nach diesen Erscheinungen platzte die Plasmolemma
und der Tod war eingetreten.

Die Neigung der kontrahierten Vakuolen der Spitzenzellen. um
bei linger andauernder Plasmolyse in kugelrunde Gebilde zu zerfallen,
konnle ich bei anderen Haaren mit allerlei Zwischenstadia beobachten.
Die Fig. 22 und 23 stellen zwei der geschenen Fille dar.

In einigen llaaren ging die Desorganisation des Plasmas schneller,
als die der Tonoplasten. In solchen Zellen konnle ich das Platzen der
Plasmolemma und vollkommener Zerfall des Plasmas gul folgen, die
Tonoplasten sind aber noch slebend» geblieben, Manchmal konnte ich
diese siiberlebenden» Teile des Vakuoms (d.i. die polymolekularen
Tonoplasten) fast unverindert zwischen den Triimmern des Plasmas
noch 20—40 Minuten lang weiter beobachlen. Es ist aber eine minimale
Verinderung in dem osmotischen Druck der Umgebung (Deplasmolyse-
Versuche) geniigend gewesen. um eine unmittelbare Platzung der Tono-
plasten zu verursachen. Solang die Gebilde intakt waren, konnten aus
ihnen keine Farbstoffmolekiilen austreten, da die Intensitit der Firbung
unveriindert blieb (Fig. 24). Diese Intensitiil ist aber nicht in allen
Vakuolenteilen dieselbe gewesen.

Die bisher beschriebenen Unlersuchungen habe ich an Haaren der
Keimpflinzen ausgefithrt. Die Verhillnisse waren aber auch in den
IMaarzellen entwickelter Pflanzen die selben. Da konnte ich es auch
immer feststellen, dass die Farbstoffaufnahme in der erslen Linie in
den Spilzenzellen die grasste ist. Die sehr kurz andauernde Firbung
des Ilaars. das auf der Fig. 25 dargestelll wurde, ist geniigend gewesen,
um eine Vakuolenkontraktion zu verursachen. In die anderen Zellen
ist praktisch kein Farbsloff eingedrungen, so dass diese gewihnliche
konvexe Plasmolysen aufweisen.
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Bei einem linger andauernden Firbungsversuch habe ich immer
genau diesclben Verhiilinisse gefunden, die ich auch bei den ITaaren
der Keimpllinzchen beschrieben habe. Eine Ausnahme bilden die Haar-
zellen, bei welehen cine sehr reichliche Anhilulung des gelben Stoffes
in den Spitzenzellen sichtbar war. Hier konnle ich niemals eine Farb-
stoffautnahme beobachten, im Gegensatz zu den anderen Zellen des
Haars, die meistens reichlich Farbstoff gespeichert haben. In den Zellen
ist durch Plasmolyse eine Vakuolenkontraktion enlstanden, die in allen
Hinsichlen mit den bereits besehriebenen identisch war (Fig. 26).

Eine merkwiirdige LErscheinung konnte ich bei den Epidermiszellen
der Keimpllanzen beobachten. Durch reichliche Farbstoffauinahme
entsteht auf in diesen eine mehr oder minder ausgepriigte Vakuolen-
kontraktion (Fig. 27). Plasmolysiert man die so vergifteten Zellen, so
enistehen in ihren Vakuolen kleinere, kugelférmige. sich noch mehr
rusammenziehende Korper, die einen lieferen Farbton aulweisen.
Diese Tropfchen oder innere Vakuolen (?] oder sekundire farbstolf-
speichernde Organellen (?) sind mit ciner stark lichtbrechenden IMaut-
schicht umgeben. die von den bereits beschrichenen »polymolekuliarens
Tonoplasten nicht zu unterscheiden sind (Fig. 28). Achnliche Gebilde
konnte ich manchmal auch in stark vergilteten Zellen der Epidermis
des Stengelchens beobachien (FFig, 29, die ich aber ausschliesslich in
der Niihe der Schnillwunden wo die Farbstoffaufnahme reichlicher
war feststellen konnte,

Zusammenfassung.

1. Die Aufnahme und Speicherung der gebrauchten Farbstoffe (Methylenblau
und Neulralrot) geht mil Inaktivierung gewisser Mizellen des Plasmas und wahr-
scheinlich anuch der Vakuolen gepaart, so dass man richlig nur iiber eine Vergiftung
und nicht @iber Speicherung sprechen kann.

2, Die larbstoffbindenden Molekiilen (Mizellen?) sind nach der Art des Farh-
stoffs verschieden, da sie in gewissen Iiillen das Protoplast verlassen konnen
(Haare mit Methvlenblan gefiirbti, in anderen aber (rotz einer Plasmolyse in den
Protoplasten bleiben (Neutralrot in allen untersuchten Zellen, Methylenblau in den
Zellen der Wurzelhaaren), Die verschiedenen Sorten der Zellen verhalten sich in
dieser Hinsicht verschieden,

3. Es st ganelich unsicher, ob die geschenen »polymolekuliirens Tonoplasten
wirklich von den normalen Tonoplasten der Zellen abkomstig sind.

4. Durch die Inaktivierung der farbstoffaufnechmenden Molekiilen (Mizellen)
rl(':i Plasmas enisteht eine ungleichmiissige Verteilung der Viskosiliii.

3. Die Plasmolyse nach einer Lebendfirbung ist nicht nur von dem ge-
brauchien Farbstoff, aber auch von dem verwendeten Plasmolvtikum abhiingig, Die
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Verschiedenheilen sind der verschicdenen Intrameabilitit der Plasmolvlika zu-
zuschreiben,

6. Einzelheiten iiber Tonoplasten, Vakuolen die nach Lebendliirbung walir-
scheinlich nicht identisch mit den normalen Vakuolen der Zellen sind — und Zell-
kerne siehe den Text.
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A contribution to the knowledge of the deve-
lopment of the aerophile Chlorophyceae.

By T. HEDLUND,

Introduction.

The method of research that was used in the investigation of the
heredilary differences appearing in the aerophile Chlorophyceae forming
parl of the organizalion of Ihe lichens. dated its origin from allempts
at grouping the eruslaceous lichens belonging to Leciden in a wide sense,
on the basis of anatomie similarities as to hereditary qualities in their
thallus and apothecia. The largest group consisted of he lichens given
the generic name Micarea in 1892 (Appendix to K. Svenska Vel.-Akad.
Handlingar [Transactions of the Royal Swedish Academy of Sciences].
Vol. 18. Part TII. Nr. 3, p. 27, 76—97), This name was given by
E. FrIES in 1825 (Svsl. orbis veget. I. p. 257) lo one of these lichens,
viz, Micarea prasina IR.

This new-formed genus included species having a considerable
number of qualities in common. Already at an early stage of develop-
ment their apothecia lacked the margo that may be produced by the
parathecium situated around the thecium. The parathecium was found
to consist of hyphae having the same form and situation as the para-
physes of the thecium. The latter were threadlike and in their apex
lacked the dilatation often lound in other Lecideaceae, This analomic
similarity in the hyphal tissue of the theecium and the parathecium
is probably Lhe cause of the complete lack of margo around the theeium
from the very first appearance of the apothecium. The hyphae are
longicellular. and hence there is no pseudoparenchymalic bark laver.
Nor are any other layers to be observed. and the thallus of a Micarea
is thus homeomerie. According to investigations published in 1892, the
hyphae within the thallus were connected with the algae by means of
haustoria. but belter knowledge of this has been obtained later by
crushing a living thallus. thus making these algac emit their plasmatic
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contents. Inside the membrane of manyv of them a hyphal branch was
observed that was thin and of uniform thickness all the way to its
apex and thus in the capacily of haustorinm had been deeply enclosed
in the protoplasm of the alga.

Similar examinations of the thallus of other lichens proved that
haustoria were also to be found in some of them, bul not in conneclion
with the combination of qualities charvacteristic of Micarea. The form
ol the haustoria was also different inasmuch as their thickness inereased
towards the apex. Furthermore. the lichenous alga with which they
were combined was also of another species than that found in Micarea
and characterized by the fact that in a pure cultivation under natural
conditions it produced clongate individuals and not ball-shaped ones
in the thallus. A brief account of this algal species will be given further
on in the present work.

The qualitics mentioned of the thallus, apothecia and alga of the
lichens belonging to the genus Micarea together constitute the most
important characteristies distinguishing them from other crustaccous
lichens. Their spores presenl no qualities thal distinguish this genus
from other Lecideaceae. Some species have simple and 1-seplale spores
that may be developed in the same apolhecium. In some olher species
1- 3-septate spores occur mixed. Also b-seplate spores may he found
to a small extenl besides 3-septate spores. These differences presented
by the spores have no connection with the corresponding differences
as to the development of the thallus and the apolhecia. The seplation
of the spores may be highly different in a couple of species that for
the rest are so alike that it is hard to distinguish between them. The
differences between the species of Micarea are given in the systematlic
surveyv published in 1892 in the journal mentioned above, p. 75—84.

Investigations.

In the course of the investigations inlo the organization of the
lichens performed before 1892, the need was also felt ol ascertaining
the nature of the difference between the obviously different algae
forming part of their thallus. The method of invesligation generally
used in order to define the alga present in the thallus of a lichen con-
sisted in producing a pure cultivation of it and observing the sueccessive
stages of development presented by the various individuals. A compari-
son between these gave a certain knowledge of their development. The
lichenous thallus used for pure cultivation of the alga had to be free
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from cephalodia and fissures that might eontain other algae than those
looked for. In the beginning, the lichenous alga most frequently sub-
jecled to these investigalions was that present in Xanthoria parietina
(I..) Tu. FR. The surfaces of a piece of the lichen thallus was washed
scrupulously elean, after which is was erumbled into minute particles
while in a moist condition, so that il could be spread out for cultivation.
The substratum most suilable for this was an object glass, on which
the crumbled thallus was spread wilh the algae, which were dried
slowly in a favourable light. In order to secure a development under
condilions similar to those under which they grow in [ree nature, a
glass bowl was used with a laver of water on Lhe bollom and above
this a metal net, on which the object glass with the algal layver was
placed at an inclination with the aid of a support, the algal layer being
turned towards (he southern part of the sky bul protected against direet
sunlight in order to prevenl too rapid and inlense drying. The lid of
the glass bowl was pul on in order lo make the algae dry slowly. The
algal cultivation was watered every morning with a sufficiently diluted
nourishment solution, which was prepared oul of a solulion conlaining
on 1 liter of distilled waler 12 g Ca{NO,),+411,0.3 g KNO,, 3 g MgSO -
+7 1.0 and 3 g K,LHPO,. A small volume of this solution was diluted
with distilled water to at least 20 times its volume, thus 5 em? at the
most to 100 em®. No addilion of an iron compound lo the nourishment
solution was necessary. In order lo prevent the solution added to the
algal cultivation from giving rise to an unduly strong concentration
of ils salts, the superfluous amount of the solution was blown away.
The algae were not swepl away by this, as they adhered so strongly
to the substratum after one or two dryings thal not even watering of
the algal layer by a squirt of the solution could tear them away, as il
did the spores and cells vielded as a consequence of the watering. The
results demonstrated in fig. | and 2 were obtained from such pure
cultivations of this alga.

In fig. 1 are shown 2 of the algal individuals in these cultivations
that had not vel undergone any division in their interior. They were
all ball-shaped and presented within the membrane a thin layer of
protoplasm conlaining a small amounl of very tiny oil drops. It has
been ascertained by means of osmotic examinalions thal it has a plasma
skin close to the membrane. There was a large chloroplast inside the
proloplasm, and the nucleus of the cell was situaled in a depression in
the ehloroplast, outwardly adhering closely to the plasma skin. It con-
tained a nucleus. The conlents of the chloroplast could best be observed
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when iodine dissolved in a potassium iodide solution
was added lo the alga. The selulion generally used
consisted of 1 g iodine and 1 g polassium iodide in
100 em” of waler. A slrongly conspicuous pyrenoid
was observed in the middle of the chloroplast. elosely
surrounded by a thin and coherent starch laver. There

were numerous small stareh grains around this laver,
the more sparse the further out they were situated.

In the cultivations of this alga an abundant multi-
plication by division look place in a way characleristic ol this alga.
The 3 different kinds of division observed in the cultivations are de-
monstrated in fig. 2. There was no division ol an algal individual into
2 new individuals, but only into 4. 8 or 16. Evidently the new individuals
originaled from as large a number of cells as that into which the mother
individual had been divided. If this number was 4. cach cell had three
inward-turned plane sides bordering upon the other three cells and one
outward-turned curving side originaling from the mother individual.
The combinations of 8 cells were the most common ones in the cultiva-
tions. In these there was observed a relalionship between the cells as
to their positions which is shown most clearly by the three 8-cell com-
binations situated lurthestl to the left in the figure. Uppermost in rela-
tion lo the substratum there are 4 eells, 2 of which are situaled close
to each other. The partition between these two cells is in the middle.
as is seen in the figure. Each of these two cells is surrounded by 5 cells,
whereas each of the other two eells is surrounded by 4 cells. This applies
also to the 4 cells siluated under them on the substralum, In the com-
binations of 16 cells. I cell is siluated in the middle, surrounded by
the other 15 cells. To the right in fig. 2, one of the cells in a 16-cell
combination is situaled on the top surrounded by 6 eells, each of which
borders upon 5 of the surface cells. In the figure, the hidden membranes
of all the cells situaled under these (14 6=} 7 cells are finely dotted.
The middle cell is situated immediately under the topmost cell. wilh
2 cells under it on the substratum. 6 cells are situated around these 2.
The number of cells in this combination is thus (11 6+142 6= 16.
An examinalion of the cell divisions with 4. 8 and 16 cells shown in
the figure reveals the number of their partitions to be 6. 18 and 54
respectively. A doubling of the number of cells thus made the number
ol partitions between the eells threefold. Furthermore. in pure cultiva-
tions of this alga the number ol eells developed and established as
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Fig. 2.

new individuals was observed to inerease in proportion to the inerease
of the size of the individual forming the slarting-point of the division.

Comparisons between algal individuals proved clearly thal a
division of the contents had taken place before the development of the
cells, but also thal these observations could not be made sufficiently
exacl lo supply the desired informalion as lo lhe development of the
form of the cells and their positions in relalion to each other in the
various combinalions. These unsatisfactory results of observations of
pure cultivations awakened a desire to follow these divisions in ecach
separate individual. Change of form also occurred frequently in the
algae examined. Each case of this kind demanded an investigation inlo
its cause as well as into its way of development.

The continuous observation method.

As the algae had proved to adhere so strongly o the substratum
used in the investigations already after a few slow drvings that they
were not torn away by watering of the cultivation, it was possible to
follow the development of each ol certain selected individuals by
microscopic examinalions performed as often as was required. Reagenls
could not be used in these examinations bul only when different indi-
viduals in a pure cullivation were to be compared to each other. Bul
in observations of the developmenl of separale individuals, the external
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conditions, such as the light. the temperature and the composition of
the nourishment solulion, could be changed when required. The most
suitable substratum in these culiivations was an objecl glass. In the
middle ol the glass, where the cover glass was to be placed in micro-
scopic examinalions, a lew crossed lines were applied in jet-black
(ehinavarnish)., having the same length as the cover glass and with
inlervals between them of '/, of the length or about 5 mm. The jel-black
wias made solid by heating and formed black lines, which were made
even by scraping with a straight and sharp glass edge. The algae,
moistened wilh the diluted nourishment solution, were placed on the
small squares between the black lines, and the cultivations were treated
in the same way as those mentioned above forming the material of
fig. 1 and 2, only instead of a glass bowl a drinking-glass with a little
water on the bottom was used. and above this a metal net on which
the object glass with the culture was placed. A light cover was applied
in order to prevent too rapid and intense drying.

After a few days of cultivation cerlain areas were selected pre-
senting algal individuals in positions favourable o conlinuous observa-
tion of their development. The areas selected were reproduced on paper,
slightly enlarged, with the aid of a camera clara. These areas were
preferably selected near the black lines in order to make it easy to
find them again. Furthermore. the distance could be measured between
the field of view, within which the chosen arca was situated. and an
casily recognizable line siluated near-by, and this distance could be
expressed by the number of the intervening fields of view. Afller fo-
cussing on one of (he areas thus determined, the stage of development
reached by certain individuals was reproduced at so high a degree ol
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magnification thal the details observed and reproduced by aid of the
camera clara were magnified about 1300 times. In this way the fol-
lowing figures were obtained in pure cultivation of the lichen present
in Xanthoria parielina.

Fig. 3 shows Lhe processes by which two individuals A and B gave
rise to a new individual by division. In A. the chloroplast al a was
divided inlo two parts inwards to the pyrenoid on Seplember 27 al
11.15 am, The pyrenoid had also prepared its bipartition. which was
complete at b at 1.45 p.m. The nueleus now moves in between the two
chloroplasts with its nueleolus displaced forwards in the direclion of
the movemenl, and il continues to do so at ¢ at 4 pm. and at d at
6.15 p.m. The extension of the pyrenoid in each chloroplast implied the
preparation of a bipartition. Divisions took place repeatedly in the night.
and at 7.45 a.m. four chambers separated by plasma membranes were
to be found at e. The plasma membrane 1—1. found at the first nucleus
division, is averagelv situated in the same direclion as the division plane
between the 2 chloroplasts first formed, but this plasma membrane
was divided into four planes by the two formed at the bipartition of the
two nuclei. Four chambers had thus been formed, divided by 6 plasma
partition-walls, There were two chloroplasts and one nucleus in each
chamber. It the division ol the chloroplasts had stopped at the number
of 4, the division of the nuelei would also have slopped at this number,
wherceupon cellulose partition-walls would have been formed and a
four-cell combination come inlo being. But the size of the mother
individual caused the divisions to continue, and when they stopped, on
Sept. 29, 16 cells had been lormed.

The divisions that had laken place here before the formation of
the cellulose partition-wall may be characterized as protoplast divisions.
By protoplast. HANSLEIN (1880} meant the plasma body situated behind
the membrane with its contenl of plastids. and it is this body that
has undergone divisions. Cellulose was not formed in the plasmatic
partition-walls until these divisions had been completed. The form of
the completed cells thus depends primarily on the lorm oblained by
their protoplasts in the protoplast division. Their subsequent change
of form depends upon their growth. The cells would have had another
form, if a membrane ol cellulose had been formed before the following
division at ¢ in the plasmatie partition-wall firsl formed, 1—1 in fig. 3 A.
In that case it would have remained plane when the following two
partition-walls were formed, and the form ol the cells would have been
determined exelusively by the growth. Such is the case in Cystococcus

12 Botaniska Notiser 1949,
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humicola NAEG.. Pleurococcus vulgarts MENEGH., and several other
Chlorophyceae in their multiplication by division.

The protoplast in question makes its presence clearly fell also in
the individual B in fig. 3, which was somewhat smaller than A. for
which reason its divisions ceased after the formation of 8 cells, Iis
chloroplast had been divided into two parts at a at 8§ a.n. on Seph. 28,
At noon the same day the nueleus had started moving in hetween the
two chloroplasts at b, Al 4 p.m. these were nearing a bipartition at c,
and this division was complete at d at 5.45 p.m., when also the nucleus
was being divided into two parts between the 4 chloroplasts. Each pair
of chloroplasts thus had a nucleus between them. Then followed the
divisions observed at ¢ at 8.39 p.m. on Sept. 29. There were then 8
chloroplasts and | nuclei. One of the latter was situated between the
two chloroplasts that had been formed by bipartition of each of the
4 carlier chloroplasts. At 8.25 a.m. on the following dav the 4 nuclei
had been divided at f, and cellulose partilion-walls had been formed in
the plasma walls belween the 8 cells.

In individuals of this alga that are smaller than B in fig. 3. the
division of [he chloroplasts stops already at the number of 4. The four
cells thus formed were separated by 6 partilion-walls of the same size
and form. Thev were formed in the following way.

Observations of the protoplaslt division showed that 4 out of the
6 partition-walls were parls of the partition-walls first formed. The
latter had been bent in 4 planes, where it was connecled with the
following 2 partition-walls. The cause of these bendings was that the
partition-walls consisted only of plasma, which was stretched in the
partition-wall first formed and conltracted in the two following ones. This
process is clearly distinguishable in fig. 4 at d. where the partition-wall
formed first is designated {—1 and the following two are designated 2.

A protoplast division that took place in a considerably larger in-
dividual than A in {ig. 3 did not stop for formation of cells but continued
to formation of spores. which developed into zoospores in the individual
shown in fig. 4. In a case of this kind it was easier to observe the process
ol protoplast division in its initial stage. In fig. 4+ a the chloroplast had
been divided into two parts, and the nucleus was divided into Iwo parts
after the bipartition of the two chloroplasts at b on the following day.
The two nuclei thus formed found their way separately inlo the pairs
of chloroplasts, as is shown by their nucleoli in the figure. Belween the
two nuclei there had been formed a plasma membrane 1—1, which was
connected with the plasma skin situated close to the membrane after
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having grown oulwards. Within 4 hours the nuelei as well as the
chloroplasts were divided at ¢ and d. The partition-wall tormed first.
consisting of plasma and being situated in one plane, had been divided
into 4 planes at d 1—1 by the two plasmatic membranes formed at
the division of the two nuclei. The 4 protoplasts now formed had thus
6 parlition-walls, 4 of which were parts ol the partition 1- 1 first
formed.

The protoplast division continued in this way and made the mother
individual contain a great number of protoplasts. which were, according
to numerous investigalions, emilled as zoospores under normal con-
ditions, The zoospores were egg-shaped and provided with 2 cilia. After
having swum around [or a little while thev Iried to get into the space
under algal individuals lying elosely, and having got in they continued
their development. This explains why in free nalure this species of
alga could be found under the loosened epidermis of foliiferous trees
and often also under thin lavers ol other green algae on lhe trunks
of Lhe trees.

A copulation was somelimes observed between a couple of the
abundantly swarming zoospores in a pure cullivalion of this alga. They
placed their plane sides against each other and tumbled aboul together,
whereupon they combined into one spheroidal individual. To start
with, a border belween them could be noticed in a plane within this
new individual., bul it disappeared within 6 minutes and the volume
was rather heavily decreased. The two chloroplasts remained separate,
but it was evident thal the nuclei combined in conneection with the
disappearance of the border. The new individual had reached its
minimum  size afler another 15 minutes 11 now clearly presented
1 nucleus and 2 chloroplasts in ils interior and henceforth grew
normally.

An individual with two chloroplasts was sometimes observed in
cultivation of this alga, Contlinued observations of this individual showed
that it was not a case of a commenced division, as was also lo be
inferred from the posilion of the nucleus close to the membrane between
the two chloroplasts. nol with an advanced nucleolus trying to lind its
wayv in between then.

Under cerlain conditions this alga vielded ils spores in the shape
of aplunospores instead ol zoospores, After a period of rain, a cullivation
of this alga was commenced, starling from a liny layer of [he alga
tuken from the bark ol a birch. A surprising phenomenon was observed
in this cultivation. An individual that had finished its protoplast division
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for the formation of spores emitted aplanospores instead of zoospores.
Lach of the small protoplasts had surrounded itsell with a cellulose
membrane already in the interior of the mother individual. This pheno-
menon is to be connecled with a soaking of the nourishment substances
on Lhe surface of the bark by [requent rains. As a consequence of this,
the amounl of nitrogenous nourishment formed was smaller than the
amounl of carbohvdrates, the latter being formed by carbon-dioxide
assimilalion. It is possible that an accumulation of carbohydrates caused
the protoplasts to be provided with a cellulose membrane before they
were emitted as spores. A similar phenomenon observed in this alga
will be related in the following, where it is also conneeted with decreased
ability to form nitrogenous nourishment.

This species of alga is easily recognizable by the simultancous
formation of 4. 8 or 16 cells, which are then separaled as new indi-
viduals, It should therefore have a name of its own. A. ArrTart, who
had performed nufritional physiology experiments with the lichenous
alga of Xanthoria parietina (L.} TH. FR.. declared it to be identical with
Chiorococcum infusionum MENEGH. This name had been given lo o
Chlorophyeea formed in stillstanding water. The lichenous alga in
question has also been declared to be Cystococcus humicola NAEG..
which is. however, characterized by quite another development, which
will be related in the following. As the aerophile Chlorophyceae were
and still are insulficiently known as lo their developmenl. a satisfaclory
generie classifieation of them was lacking. Therefore the alga concerned
could not be designaled by a distinguishing generic name. Profococcus
was a usual name of some green algae, and therefore the alga easily cul-
tivated pure oul of the thallus of Xanthoria parietina was given the name
Protococcus Xanthorive, 1t is characterized by the following qualities,
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Individuals developed free are ball-shaped. There protoplast ge-
nerally possesses only one chloroplast, rarely two. In the middle of the
chloroplast there is a strongly developed pyrenoid immedialely sur-
rounded by a continuous starch layer, and outside this by small starch
grains gelling more sparse towards the outside (fig. 1). A special charae-
teristic of this species is the simultaneous appearance of 4, 8 or 16 cells
afler a preceding protoplast division determining the form of these cells,
which are separaled during their growth and form new individuals also
including the membrane of the mother individual (fig. 2). In large
individuals the protoplast division goes on to the formalion of a great
number of spores. which under favourable conditions are emitted as
zoospores. [f the abilily of the alga to form nourishment is decreased,
which muakes it poorer in earbohvdrates, the spores obtain their cellu-
lose membrane already in the mother individual and are emitted as
aplanospores.

Protococcus Xanthoriae proved to be an alga widely spread in
nature. It was very common on tree trunks. In an investigation into
its presence on some very old and high elms thal had been felled it was
found also on some of the top branches, It was found there e.g. under
loosened epidermis. 11 was also found to form part of the thallus of
many lichens belonging to UUsnea, Lverma, Ramalinag, Celraria, Par-
melia, Physcia, Xanthoria, Caloplaca, Rinodina, Lecanorn, Buellia and
several other erustaceous lichens. In pure cultivation oul of the thallus
of a lichen, its growth was more or less weakened in the beginning.
The weakness of the growth was ascertained by comparison with in-
dividuals of the same species that had been adapted to receiving its
nilrogen from an inorganic compound, as in free-growing condition.
Comparisons were made as to the diametrical growlh of individuals
of approximately the same size while developed in different areas of
the same object glass, the external conditions ol growlth thus being
lhe same. The invesligalions perlormed by A, ArTARI and published
in 1902 (Ber. d. deutsch. Bot. Ges. XX, p. 174) proved thal this alga
had been adapted in the hyphal tissue of the lichen lo receiving an
organic nitrogen compound, wherefore, according to ARTARL it pre
ferred peptone nitrogen to nitrate nitrogen, to which it was adapted
in its Iree condition. The method emploved of cultivating aerophile
algae in air showed thal a lichenous alga of this Kind could be adapted
to receiving nitrate nitrogen. This adaption was facilitaled by the
lichenous algae being prepared for cultivation together with the crum-
bled hyphae of the lichens, from which they could receive organieally
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bound nitrogen in a deecreasing amount. This modificalion of the vital
functions of the algae took place more or less casily depending upon
the species of lichen forming the starting-point ol the algal cultivation.
Incipient nitrogen deficiency in the algae made itsclf apparent by aceu-
mulation of oil drops in the evtoplasm around the chromatophore as a
consequence ol a decreased consumplion of the carbohydrate still
formed by earbon-dioxide assimilalion. There were also lichens whose
alga was dead throughout the entire cultivation withing two davs. when
it had been prepared for cullivation afler minule erumbling of the lichen
thallus together with the erumbled hyphae, bul it could be adapted in
the way mentioned i’ pieces of such a lichen thallus were first kept
for some time in the nourishment solution used. In one of Lhe experi-
ments with such a lichen the picces were removed after 8 days, after
which they were crumbled and prepared for cultivation. The algae
proved to have adapted themselves sufficiently to receive the necessary
nitrogen out ol nitrates and grow satistaclorily,

In pure cultivation of lichenous algae of this species, the algal
individuals that developed to formalion ol spores generally emilted these
in the shape of zoospores, bul lhere were exceptions. In pure cultivation
of the alga present in Ramalina farinacea (L.) ACH., it proved, it is
lrue, to belong to this speeies, but the individuals that had undergone
protoplast division lo formation of spores vielded (hese in the shape
ol aplanospores. It was mentioned above that this phenomenon could
also oceur in this alga growing free aller a long period of rain, In both
ses the eause seems to have been an increased amount of carbohydrate
caused by deereased supply of nitrogen for the lformation of albumen
under consumplion of carbohydrale. The increased supply of carbo-
hydrate thus seems to have caused the spores to be provided with a
cellulose membrane already in the mother individual,

The alga present in Cladonia and  Stereocaulon, which mighl
suitably be called Prolococcus Cladoniae, is very closely related to Pr.
Xanthoririe. As to the formation of the protoplasl it was so alike the
preceding species that it was hard to distinguish from it, but its deve-
lopment presented considerable dissimilarities, [t lacked the division,
characleristic of Pr. Xanthoriae, into 4, 8 or 16 cells, in the separation
of which into new individuals also the membrane ol the mother indi-
vidual formed part (fig. 2). In the corresponding division of the proto-
plasm of the molther individual in Pr. Cladonive, the proloplasts formed
were provided with ceilulose walls, which were cleft within the
membrane of the mother individual and could be emitted as aplano-
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spores after having grown more or less on their place ol formalion. In
large individuals the protoplast division also of this alga under favour-
able conditions ended in formation of zoospores. If this was not the
case, the ready-formed protoplasls were emitted as aplanospores as in
the preceding species. To the difference belween these algae may be
added thal Pr. Cladonice is less hardy against rapid and intense drying.
Already the faet that lichens belonging to Cladonia and Stereocaulon
were found nearer the ground gave a hint of this. On the trunks of
the trees Pr. Xanthoriae could develop freely at a considerable height
above the ground, but Pr. Cladoniae was not foun<d here,

As o the development of the protoplast, these two green algae bore
a certain resemblance to Cystececcus humicola, which has been de-
seribed and depicted by €. NAGELD {Gattungen cinzelliger Algen. 18349,
p. 81, Tab. 111 E}. This alga was lound rather commonly on moist
carth and on tree-rools in parks and woods. but it was not found in
any of the numerous lichens cxamined as to the speeies of alga con-
tained in them. It differed from the two preceding algae especially as
to its way ol forming cells. After each nucleus division a cellulose
partition-wall developed in (he plasma membrane formed between the
two protoplasts. Under these circumstances the cells assumed quite
another form than when cellulose parlitions were not developed until
after the compleltion of two or more protoplast divisions following upon
ach other, as was the case in the two preceding algae. The dilference
is most easily observed al the second nuclear division. It the cell wall
first formed consists of cellulose, it remains plane when the following
two partition-walls are formed. Each of the four cells then had two
plane inward-turned sides. nol three as in the two four-celled individuals
in lig. 2, where the partition-wall first lormed still consisted exclusively
of a plasma membrane when the second nuclear division took place,
whereby it was parted into four planes by the two additional plasma
membranes. Six parlilion-walls of the same size were thus formed be-
tween the four protoplasts. In the continued protoplast division the
protoplasts formed were of a somewhat rounded form because the
plasma membrane surrounding each of them exhibited a tendeney to
contract. This was not the case in the eell formation of Cystococcus
humicola. In lhis alga a cellulose membrane had been formed in the
partitions between the ecells already before the following nuclear di-
vision. This membrane marked the borders between the cells more
clearly than when the parlitions between them consisted only of plasma
membranes. In the figures given by NAGELI in his account of this alga
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they are seen clearly in several individuals. In cell division of this
kind the cells were more or less elongate. which could best be noticed
here and there in individuals with completed cell division for formation
ol spores. They were nol emilled as zoospores but alwavs as aplano-
spores, the form of which depended upon the form assumed by the
cells in the mother individual. In a cultivation where the air humidity
coincided closely with the conditions on the place of growth of the alga,
aplanospores that were very different from each other as to their
form were emitted from one and the same individual. Some of them
were approximately ball-shaped. others bheing more or less elongate.
Out of the numerous spores remaining in the cultivalion, adhering lo
the substratum alter the drying, the ball-shaped ones produced indi-
viduals of lhe same form as the mother individual. The most elongate
ones continued their growth. inereasing in length as well as in thickness,
bul after having reached a cerlain size thev continued their growth only
in the length direction simultancously with cell division. They then
became completely alike the thread-shaped aerophile algae known
under the name of Hormidinm pariefinum KUtz and also found at
and below man’s height on the trunks of many old trees in the distriet
where Cystococcus humicola was found here and there on large lree
roots emerging from the nothern side of the lrunks, protected against
strong sunlight. The less elongate aplanospores grew in length as well
as in breadth simullaneously with cell division, whereby laminae
appeared resembling Prasicla erispa (AG.) MENEGH. Besides these three
forms numerous intermediary forms were found. A small lamina
consisting of a few cells sometimes continued to grow in one direclion
into resembling a ribbon. A form change could also consisl of a cleavage
of the partition walls in such a way that the separated parts obtained
anolher form in their subsequent growth than thal from which they
derived their origin, The experimenls performed presented no instance
ol a change of form in the opposite direction to those mentioned. The
Hormidinm threads were cultivated under varving external conditions,
and in some of the experimenls they were also split into separate
cells. but no spore-forming cells appeared in these experiments. It
seemed that they could have no other origin than the elongate aplano-
spores that could be emitted by Cystococens humicola. Such changes
of form appeared in several other aerophile green algae whose develop-
menl were made the object of investigations. Thev olten appeared
without any external influence. thus being delermined exclusively by
the heredilary qualilies of lhe organism. which exercised a regulaling
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influence on its development. But the cause could also be a change in
some ol the external condilions influencing the vital functions ol the
organism. The modification of form thus appearing could last also
under changed conditions. If, however, it was changed back into the
earlier form, il was comparable to the changes thalt may appear in
higher organized plants through the influence of variations in the
external condilions imporlant to their vital funetions.

These changes of form. which are highly different from lhose
touching hereditary qualities as lo their origin and nature, were termed
modifications by €. NAGELI in [884. The change of form caused by
them may be permanent or change back again. The modification may
thus be stable or labile. The stable modification was termed Dauer-
modifikation by V. JOLLOS in his account of investigations into the
development of microorganisms (Zschr. Abst. u. Vererbungslehre, 12,
p. 14
in higher organized plants. According to E. Batr (Vererbungslehre.
1914, p. 60 61. 1930. p. 57). a certain kind ol treatment could make
a branch of a young fledera helix assume a form lhalt remained un-

32. 1914). These different kinds of modificalions are found also

changed in vegelalive multiplication of various kinds but not in multi
plication by its seeds.

In plants that mulliply by seeds (formed sexually or vegetalively)
it is easy lo ascertain whelher a diserepancy between them is hereditary
or due to modifications. Sceds were collected from plants clearly
differing from each other and lhe plants originaling from them were
made to grow under the same external conditions; if the plants became
alike, the differences observed in the mother plants were evidently due
to modifications, i.e. caused by external conditions influencing heir
development. This test could not be applied to the acrophile green algae.
In their case, the only possible method of obtaining the desired informa-
tion was continuous observalion of the development of each particular
individual. If spores emilled by algae in a cultivation developed dif-
ferently from individuals in the same cultivation previously examined,
this could be due either (o the presence of differenl species of algae
in the same cullivation or to a modification. No appearence ol new
biotypes had been observed in the course of these invesligations. In a
pure cullivation ol a lichenous alga this problem was easily solved, but
even if a pure cultivalion was not at hand, because the alga had been
taken from a place where different algae might grew together, it was
easy to answer the question with the aid of a simple method that will
be deseribed in brevity.
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In an algal cultivation it was desired to oblain knowledge ol the
development of the spores thal were formed ready in an algal individual.
The cultivation was lelt drving slowly 1ill the following day, and then
no nourishment solution was added for microscopic examination, but
the cultivittion was exposed to condensation of aqueous vapour supplied
by breathing upon il. The emitling of spores as a consequence of this
supply of water was observed microscopically al a small degree of
magnificalion, so as to make the distance between the cultivation and
the objective of the microscope long enough to prevent the appearance
ol a disturbing water film on the lense ol the objective. When il was
observed that the emitting of spores had commenced, the breathing
on the cultivation was econtinued till a considerable amount of spores
had been accumulated around the membrane of the mother individual.
The cultivation was pul back in its place without any nourishment
solution being added. and it dried slowly. which should make a part
of the spores adhere to the substratum. The cultivation was examined
microscopically on the following day and provided with nourishment
solution. As expected, a good deal of the spores emitted adhered to
the substratum around the membrane of the mother individual. Some
of them were depicted with the aid of a camera lucida, and their deve-
lopmenl was observed lor a sullicient length of time. They all resembled
cach other as to their form and development. They developed inlo
short eylindrie individuals having rounded ends and growing in the
length direction and multiplied by bipartition in the middle. As to their
form and size they resembled the alga described and depicled by NAGELI
under the name of Stichococcus bacillaris (Gall, einz. Algen. 1849
p. 76. Tab. IV, G. 1). As none of the spores observed developed into
the alga from which it derived its origin, it is evident that under other
conditions this alga could produce offspring resembling the mother
individual. But it was impossible to ascertain the nature of these con-
ditions, and therefore no informalion could be oblained as to the
mulliplication of this alga.

In these investigations into the development of the aerophile algae
it voas often difficult to obtain detailed knowledge of their modifications,
as these took place simultaneously with the formalion ol numerous
spores in large individuals ol the alga. But if the mode of multiplication
was simpler, knowledge of the modifications was easily oblained wilh
the aid of the investigation method emploved. Instances of this will
he found in the following.
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In the investigations of which the results are given in fig. 5.
(iloeccystis botryoides (KUTZ.) NAEG. was used, which algal form was
deseribed and depicted by NAGELD in 1849 (Galt. einz. Algen, p. 63.
Tab, IV a—r together with another form designated si. This algal form
is found above all in shady and moist places on old bark and putrescent
wood. The form in which it occurred in such a place was quile different
from that appearing in the cullivalion method emploved. Tt was briefly
the following.

Small groups of algal individuals were found in envelopes in the
form of membranes, generally 2, 4 or 8 in each group. Some of them
were situated close to each other, others being more or less separated
from each other by jelly that had been formed around the thin mem-
brane of each of them. There also oceurred single individuals with o
thick membrane of jelly. These observations showed thal the multi-
plication of this alga consisted in a protoplast division stopping at the
number of protoplasls conforming with the number of new individuals
in cach group. after which the new-formed individuals were separated
from each other in an increasing degree. thus becoming free.

This alga was cultivaled under conditions thal were made to con-
form as much as possible with those prevailing on a lreebranch with
algae growing on it. Their development was observed as soon as they
had become tirmly altached to the substratum by slow drving shortly
after the beginning of the cultivation. The development of two of the
cases observed is given in lig. 5. One of these concerns a single indi-
vidual designated z above a. The other one applies to the two individuals
designated ¥ which are enveloped in the jelly membrane of the mother
individual. This was their stage of development on Mayv 3. Their stage
of development on Mav 22 is given at b. The individual z. aller a division
of the protoplast into four parts, had produced 4 new individuals, which
were approximately ball-shaped like the mother individual and provided
with thin membranes without any surrounding laver of jelly, In v the
individual seen to the lelt had died, whereas thal seen to the right had
remained undivided, bul during ils growth it had conlinued increasing
ils jelly laver.

The cause of this could only be that it received some substance
necessary to the dead individual. The nourishment solution used in
these cultivations contained all the inorganic salls rendering the growth
of the algae possible, bul evidently it did not conlain the subslance
necessary to the formation of the jellv characteristic of Gloeocystis.
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After another 9 days. on May 31, the development of these algal
individuals had reached the stage indicated by the two figures above c.
The upper one refers lo the offspring of z. Observations during the
preceding 9 days had shown the two top-most ball shaped individuals
in this case lo have produced elongate individuals. A modification had
taken place. 4 protoplasts, which assumed an elongale form and ob-
tained a thin membrane, had heen formed in cach of the ball-shaped
individuals by protoplast division. At first they were enveloped in a
rest ol the jelly membrane surrounding lhe individual z al e, bul a
short while after the stage ¢ that seen above d appeared. 5 out of the
8 elongate individuals had been emitted through the bursting of the old
membrane. bul of Lhe membranes ol lhe lwo round individuals, in
which the elongate individusals had been formed. nothing was left. They
had consequently entered into the formation of the 4 cells. which
were laler separaled as offspring, as in Protococcus Xanthoriae. in the
divisions into 4, 8 or 16 cells reproduced in fig. 2.

The development of this alga shown in fig. 6 conlinued for some
time, and observations were made (hat coniribute to our knowledge
of lthe cause of the above-mentioned modification. in which a hall-
shaped protoplast produced 4 elongale ones by division. In fig. 5 at b,
the individual z of this alga had produced offspring consisting of 1 hall-
shaped individuals. 3 of these were situated above the fourth and deve-
loped more rapidly than the latter. because they received the necessary
nourishment more freely. Each ol the two individuals siluated on the
top, thus freer than the third one, had emitted 4 elongate deseendants
at ¢. OfF the other two individuals, which are clearly visible at . thal

silualed lo the right also had elongale descendants within the next
11\\' davs, The individual situated (o the left, however. hehaved dif-
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ferently, being the one most hampered in its development. 1t also had
b deseendants. bul these were ball-shaped. This individual thus behaved
in the same way as the ball-shaped one with a thick jelly membrane
designated 7 at a. At b il is seen to have produced 1 ball-shaped
descendants. The fact thal these were not elongate is due to the effect
of the thick membrane comparable to the superstratification of olher
individuals at d.

In all experiments with this alga. ball-shaped individuals produced
clongate offspring if they were allowed to develop under condilions
favourable to their preparalion of nourishment and development. There
is a physiologic diserepancey between the descendants of different form.
conslituled by the fact that clongation of the form implies an enlarge-
ment of the surface assimilaling nourishment, which enables the indi-
vidual to grow and develop more rapidly. Therelore, il the nourishment
preparalion of a ball-shaped individual of this alga lakes place under
favourable circumstances. their offspring assumes an clongale form,
which is favourable lo its nourishment-preparation and development.
But if the development of the elongate individuals was hampered by
their being accumulaled or overgrown by other algae. they did not
produce ball-shaped individuals. The modification in question into the
clongate form is thus to be regarded as stable in this alga.

As to the inner struclure of this alga, ils protoplast proved to
have 1 chloroplast, which was comparatively small to start with, ex-
lending over somewhat less than half the periphery of the membrane,
bul increasing its size¢ during its growth faster than the individual as
a whole. so as to oceupy more than half the content of the full-grown
individual. No pyrenoid was observed in the chloroplast.

In the investigations into the algae forming parl of lichens, the alg:
found in various species ol the genus Micarea proved to be this one,
the result of pure cullivations of their alga being the same as in the
cullivation ol Gloeocystis botryoides (KUTZ.) NAEG. In the thallus the
algne were ball-shaped and unicellular in some eases, whereas in other
cases they were divided inlo Iwo cells. 4 elongate individuals with thin
membranes were formed in cach of these ecells in pure cultivation of
the alga. The strongly developed membranes of the lichenous algae
did nol enter into the development of their descendants, but were left
burst by them. A haustorium of uniform slenderness was also observed
in many of them. Of the new individuals. those formed first were less
elongate than their descendanls, the lengih of which could be three
times their thickness,
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In a herbarinm material of algae belonging lo Micarea and con-
sisting on non-cultivable lichenous algae, these sometimes, however,
bore a cerlain resemblance to the cultivable algae. and the species of
this genus thus conformed with each other also as to the species ol the
lichenous alga. besides presenting certain resemblances as to the forma-
tion of their apothecia and thallus. Protococcus Micareae was therefore
considered a fitling name for this algal species. It presents the following
characteristies,

This alga is found in the thallus of the lichen in the shape of
unicellular and bicellular individuals. The unicellular individuals are
ball-shaped with a diameter of 4—9 p. Their membranes are strongly
developed, and in Micarea prasina I'R. many ol them are generally
provided with a thin jelly layer in cases where this lichen is found in
a place where also Gloeocysiis botrycides is to be found. Each algal cell
contains only 1 chloroplast, which has no clearly visible pyrenoid. In
cultivation of this lichenous alga 4 new individuals, which are elongate,
are formed out of each algal cell. Their formation is preceded by a
protoplast division into 2 and after that inlo 4 protoplasts., which
assume an clongate form and are provided with a thin membrane. into
the formation of which the membrane of the lichenous alga does not
enter. Each of these elongate individuals produces 4 new ones of the
same form by division ol the mother individual into four parts, the
membrane also enlering into Lhe division. — This alga is found also
in some other lichens, e.g. Peltigera aphthosa 1.. HOFFM.

An alga resembling this one in several respects was found in
Thrembinm epigieum (PERS.) WALLR. and Buellia parasema (Acn.)
muscorum (SCHAER.) TH. Fr. It was also found in a form growing free
in moist places, which NAGELI connecled with Gloeocystis botryoides
(K€Tz.) under the name of GL pesiculosa and depicted (Tab. IV s, as
was mentioned above. Characteristic of this algal species, which was
termed Protococeus Buelline muscorum, was a strongly prominenl
pyrenoid in the protoplast. which made 1t easily distinguishable from
the last-mentioned Protococcus. As a lichenous alga it presented a deve-
lopment similar to that of the lichenous alga of Micarea. In the he-
ginning of its cultivation, however, it sometimes occurred that ball-
shaped individuals were developed with a membrane that did nol enter
into the formation of the 4 elongate descendanls. The latter had thin
membranes and multiplied by division into four parts in the usual wav.

A good method in these investigations consisted in following the
development of the algae on the bark of a birch. With a view to this.

I
|
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a thin film of periderm, aboul 3 mm in breadth and 3 ¢m in length,
was taken from a smooth part of the bark with algae growing on it.
In the middle of this film an area was selected where the algae grew
sparsely enough o permit observalions of their development for some
time. When the algae had been depicted with the aid of a camera
lucida, the peridermal film was put back in its original place, and ils
two ends were carefully pressed on to the bark in a suitable way, the
peridermal {ilm thus reoccupying its natural posilion. It was generally
taken out and replaced when the bark was wet from rain. Several
peridermal films were generally required simultancously in an experi-
ment of this kind,

In one of the peridermal films there grew several algae subjected
to observations. Two or these were forms closely related to each other;
there development is shown fig. 6 and 7. They resembled Protococcus
Micareae in some respeels. Thus the individuals were in some cases
elongate and in others ball-shaped. and in their multiplication 4 in-
dividuals were generally formed simultancously after division of the
protoplasts inlo four parts. Further. each individual had only 1 chloro-
plast, which did nol possess any clearly visible pyrenoid. Bul important
differences were observed in their development.

The development of two elongate individuals, 1 and 2. is demons-
trated in fig. 6 at o, b and ¢ (Augusl 17, 22 and 26). Al b, their protoplast
had been divided into four parts, one of them larger than the other
three. Thev all assumed an elongate form and were provided with a
membrane, inlo the formation of which the membrane of the mother
individual did nol enler. Al ¢, 3 out of the 4 new-formed individuals
had been emitled. whereas the fourth individual remained inside the
membrane of the mother individual. The new individuals had thus come
into being as asplanospores, They possessed vel another quality not
found in Pretococcus Micareae, Their membrane, which was smooth to
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slart with, beeame gradually lighlly covered
with fine warls on the up-lurned side where the
individuals were lving with free membrane sur
faces. This way of reproduction was repeated
not only by the offspring of the individuals 1
and 2. but also by other individuals of this
species present on the same peridermal film.
The large individuals alwavs remained in a

place inside the membrane of the mother indi-
vidual situaled opposite to the opening through
which the others had been emitted.

In the beginning of these investigalions, on July 24, a group of
8 individuals was observed Iving close to each other in the order seen
in fig. 7 al a. Their position in relation to each other revealed that an
clongate individual had been divided into 8 cells after a proloplasl
division, after which cellulose partition-walls had been lormed. Also
the membrane of the mother individual had entered into the division,
as was the case in the division of individuals of Protococcus Xanthoriae
in fig. 2. Al lhe cleaving ol the partition-walls, the new-formed
individuals had been kept together in unchanged positions in relation
to each other. It was further a remarkable (acl that they all were finely
verrucose on Lheir up-turned sides, Considerable similarities lo the alga
depicted in fig. 6 were thus al hand, but in the mulliplication of the
8 individuals and their olfspring a dilference made itself apparent
imasmuch as their descendanis were not elongate. but ball-shaped. At
b in fig. 7 (August 13}. 1 spores had been formed in lhe largest in-
dividual 1. 3 of these had been emitted. whereas one, larger than the
olthers, had remained inside the membrane of the mother individual.
The three emilled spores were nol fully ball-shaped to start with, bul
during their growth thev soon became so. The same developmenl was
presented by the other 7 individuals during the subsequent observations,
Evidently a change of the form of the algn had taken place through a
modification in an elongate individual, making it produce ball-shaped
individuals wilh otherwise unchanged characleristics. This algal form
wilh ball-shaped individuals had also been found earlier on the same
peridermal [ilm together with the form characterized by clongate
individuals. No change in the opposile direction, from ball-shaped
into elongate individuals, as in Profococcus Micareae. was observed.
But on the other hand there were certain resemblances to this algal
species to be noliced. These resemblances were constituted by a division
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of the protoplast into four parts before the simultancous formation of
four new individuals, and by Lhe lack of a eclearly visible pyrenoid in
the chloroplast.

This algal species was found as a lichenous alga in Lecidea lucida
AcH. In cultivalion, ils descendants kept the ball-shaped form they
had in the thallus, but concerning the alga in the thallus of this lichen
a remarkable observalion was published by TH. M. FriEs in 1871
(Lich. Scand. p. 432). He had observed two algal forms in the thallus
of the lichen mentioned, viz, on the one hand hall-shaped individuals
and on the olher hand elliptic or elongate ones. Possibly the algal
form with clongate individuals had produced the form with ball-shaped
individuals through a modification in the thallus of the lichen, 1 so,
this modificalion was probably caused by the parasitism. The modi-
fication appearing in the cullivation of this lichenous alga was of a
simpler nature and consisted in the membrane becoming finely ver-
rucose on the up-lurned side if the latter was lyving free.

The primary characteristic of this alga, which may be termed
Protococcus Lecideae lucidae, was ils mulliplication by 4 spores, as a
rule. one of which was larger than the others and remained wilhin the
membrane of the mother individual. This spore-formation was also
observed in the alga oblained through pure cultivation of the lichenous
alga present in Bacidia antricola 1Turr. U differed from the last-
mentioned species by a strongly conspicuous pyrenoid in the chloroplast,
but was not made the object of delailed investigation. The algae charac-
terized by this singular kind of spore-formation deserved lo be uniled
under the name ol Prolococcus helerospora.

Pleurococeus vulgaris MENEGH., in the meaning allached to this
name by C. NAGELI 1849, F. GAY 1891 and A. ARTARI 1892, is a widely
spread aerophile chlorophyecea. Its development is influenced in a high
degree by varyving humidity in ils surroundings. In fig. 8 and 9 ils
developmenl al man’s height on the north-eastern side of a birch-trunk
in Uppsala is demonstrated. The investigation was carried oul in accord-
ance with the method described above. Although lhe figures 8—10
have been published before (Kongl. Vetenskaps-Akademiens IForh.
[Transactions of the Royal Academy of Sciences] 1899. N:o 5, p. 530
532}, lhey are given here in order to facilitate a correel conception
of Lhis alga.

In fig 8. 4 stages ol development a

d are demonstrated after an
originallv quadricellular individual at a. The observations were made
in the year 1896, starting at a on August 23. After 12 days lhe number

13 Rotaniska Notiser 1949.
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of cells had increased considerably, as is seen at b on Sept. 4. One cell
t had died. The others, with the exceplion of the cell u, had undergone
a successive cell division. In all the cells there were chloroplasls withoul
any clearly visible pyrenoid. The division of a cell started by a biparti-
tion of the nucleus and each of the chloroplasts. after which a cellulose
partition-wall was formed between the two protoplasts before the
following cell division started. The partition previously formed could
not be bent in different planes by the subsequent partition-walls and
thus influence the form of the cells. which was hence determined by
the posilion assumed by the partition-wall at the cell division and by
the subsequent development of the eellular tissue. In this respect Pleuro-
coceus differed considerably from the algae Ireated above under the
name of Profococcus. In the latter, cellulose cell-walls were not formed
until after the completion of the division into 4. 8 or 16 protoplasts,
The form of the cells was determined by the form assumed by the proto-
plasts before being provided with cellulose membranes. If they had
nol assumed an elongale form, the position of the protoplasts in relation
to each other was that seen in fig. 2, where cell-tissues with formalion
of individuals out ol the cells are demonsitrated. The relative positions
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of the cells are quite different in Plearococcus, which is seen in fig. 8
and 9 with formation of individuals out of the cells.

At b in fig. 8. the cell u had ceased its division bul conlinued its
growth, and for this reason it became larger than the other cells. A
protoplast division had commenced in the cell, conlinuing subsequently
as often as was rendered possible by the presence ol a sufficienl amount
of water. It was compleled al ¢ after 37 davs. on October 11. At the
beginning of the observations of this day, at 1.20 p.m., the protoplasts
situated within the up-turned side of the cell u occupied Lhe position
in relation to cach other demonstrated in the figure. The membrane
of this cell was further observed lo be developed for the emitling of the
protoplasts as zoospores in the area seen to the left in lhe figure where
the cell was most strongly curved oulwards. The membrane was thinner
here, and there was a thick laver of plasma on ils inside. At 2 pm.
this cell assumed the form shown al d in the upper part ol the ligure,
The protoplasts within the cell were emilted through an opening in
the thin part of the membrance and were kept together by a plasma
film formed from the thick plasma layver inside the membrane. The
ball-shaped heap of protoplasts increased in size and was then opened,
whereby the protoplasls were emitted as zoospores of the form shown
at e¢. They did not. as the zoospores of Pr. Xanthoriae. sccek refuge in
cavities after having swarmed for a while, but remained in open places.
where they continued their development.

In fig 9 the development of an individual formed oul of a zoospore
of this kind is demonstrated at a. The development took place on a
peridermal film from the same part of a birch-trunk as that mentioned
above. In order to illustrate the slow development in Lhis place in lree
nature, the dales of the 7 slages ol development shown in fig. 9 will
be given. They were: a 20th Sepl. 1896, b 30th Nov.. ¢ 30th Mayv 1897,
d 10th Sept., e 21st Oct., [ 21st Jan. 1898 and g 21st April. Afler one
vear, the individual a formed in Sept. 1896 had developed into con-
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laining 5 cells. At the time before that when il was quadricellular, the
cell sitnated on the top had grown somewhal faster than the others
because of its freer position and had become bicellular earlier than
the olher three cells. The birch-trunk was dry when the peridermal
film was taken for microscopic examinalion on the 10th of Seplember
1897. Water was added shortly after it had been taken, at 12.35 in the
day, and zoospores were observed shortly after 1 p.m. They increased
in number and were quite numerous al 1.25 p.m. One of them slopped
at s at 1.50 p.m. and attached itself to a place of free situation permitting
unimpeded growth. After having allached ilsell to this place it grew
more rounded at 1.53 p.m. and after that underwent a contraction that
stopped at 2 p.m. Hs subsequent stages ol development are to be seen
at e. [. and g. A continuation of these stages of development could not
be oblained. as the algae in this place were overgrown by Fumeago as
a consequence of persistent humidily in the middle of the summer of
the vear 1898, The observations made revealed nmong other things that
the multiplication of Pleurococcus vualgaris by zoospores look place
above all in September.,

It is seen already in fig. 8 al e and in lig. 9 at d that this alga
multiplies also by separation of the cells. This fact is made apparent
also by the varying development of the alga on the tree-trunk: no
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cells were developed for formation of zoospores in places where il was
more exposed to the influenee of humidity. In such places the cells
could oflen separale when only 4 ol them were together. The alga here
concerned was taken from such a place for cullivation on a peridermal
film in a hol-house, where it was placed on a picee of old pine bark
and watered daily. Ils development is demonstrated in fig. 10, A
quadricellular individual was situated at a. After a few days. on Jan, 14,
it had assumed the form seen at a in the figure, Three of the cells had
separated and become bicellular, whereas the fourth cell, situnted close
to the substralum, presented apex growth. The following slages of
development demonstrated in fig. 10 were ohserved at b on Jan. 25.
at ¢ on Feb. 2 and at d on Feb. 12, These illustrations show that the
commenced apex growlh conlinued. whereas lor the rest the develop-
ment remained much the same as in the original place of growth. In
free nature in places with a high degree of humidity this alga produces,
by apex growlh. long rows ol cells thal are gradually separated from
each other. An instance of lhe ramilicalion ol cell-rows with apex
growth it also to be seen at d in the upper part of fig. 10.

The alga described and depicted by A. ARTARI under the name of
Plearococcus simplex in 1892 (Unters. ii. Entw. w. Syst. eciniger Proto-
coccoidecn) is closely related to Pleurococcus vulgaris. 11 has a clearly
conspicuous pyrenoid, as is also the ease in Protococcus Xanthoriae,
Pr. Cladoniae. Pr. muscorum and Cystococcus humicola, which have
been mentioned above., The strongly conspicuous pyvrenoid charac-
teristic of all Lhese species causes individuals having the same external
form easily to be confused wilh each other. Cystococcus humicola differs
considerably from other algae of a similar kind by its way ol forming
spores by sucecessive cell division, a partition-wall of eellulose being
formed after each protoplast division. This alga could therefore not
emit zoospores. As has been stated already, the cells emitted as spores
assumed varving forms. The form of the spores emitted consequently
varied, and it delermined the form assumed by the offspring of the
alga in ils multiplicalion by spores. This alga was the only one of the
acrophile algae subjected to the investigations that formed spores in
this way. In other species that emitted aplanospores. these were nol
provided with cellulose membranes until after the completion of the
protoplast division,

As o the proloplast division. which takes place hefore the cell
division in Cystococcus humicola and its modificalion forms Hormidium
parietinum and Prasiola crispa. it should be added that it was com-
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menced by division ol the nueleus of the cell and completed by division
ol the pyrenoid by a plasmatic film dividing il into two parts from
the outside and tormed at the division of the nueleus. After this division
of the protoplast. a cellulose partition-wall was formed in the plasmatic
film formed at the division of the nucleus.

The resulls of conlinuous observations here published concern
only a part of the aerophile chlorophyveeae and are nol sufficient as
a basis of a systematic treatment of these organisms. The investigations
could not be conlinued, however. because thev were interrupted by
other investigations of a more urgent nature.

Summary.

It has heen proved necessary lo make conlinuous observalions of one and
the sume individual In order lo oblam reliable knowledge of the cell division,
mulliplieation and modifications of acrophile Chlorophycene. A conlinuous observa-
tion method of this kind was made possible by cauntions drving of algae sparsely
distributed on an object glass or a transparent peridermal film. The algae attached
themselves so firmly to the subsiralum thal they were nol lorn awav by a squirt
of water or nourishment solulion. Every algal mdividual examined thus remaimed
firmly 1 its place and was not mixed with other individuals formed by the mulli-
plication of the algac, as the latter had not been attached to the substratum by
dryving and were casily washed off afler each microscopie examination. A common
imvestigation method consisls in comparing different stages of development of dif-
ferent individuals in oa pure cultivation, but this method did not produce salis-
factory resulls in investigations ol the acrophile green algae. It was therefore
necessary to elaborale a continuous observation method i order to obiain reliable
knowledge of their development. Bul pure culivation of the alga forming the object
of the mmvestigation was advantageous also when this method was cmployed. It
is generally easily obtained by pure cullivation of Liehenous algae. If different algal
species were at hand in the same cullivation, the inveshigation method employed
also had the advantage of rendering a comparison between different species possible
with a view to their development and rate of growth under the same external con
ditions. Still another advantage is to be had in employving this investigation method
Also the development of algae growing on the periderm of a birch in free nature
could be followed for a period of almost 2 vears, as is shown by the results
published in fig. 9.
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Anmirkningsvirda fynd av hymenomyceter i
Bohusldn, Viastergotland och Dalsland.

Av T. NATHORST-WINDAHL,

Ar 1945 utarbetade jag en forleckning dver anmirkningsviirda
fynd av hvmenomyeeter i Bohuslin och Vastergitland. och samma ar
publicerades denna i Meddelanden tran Goteborgs Botaniska Tridgard.
Under de sedan dess gangna arcen har jag gjort talrika exkursioner,
vilka under hosten 1946 aven utstrickte sig till Dals Rostoek och Iave-
rud i Dalsland. Dessutom har jag vlterligare bestiomt ett riitt slorl antal
tidigare insamlade svampar, som jag {6rst ingaende beskrev efler det
fiirska materialel och sedan torkade. Flera av dessa svampar har visat
sig vara av slirre intresse och de sammanfiras i filjande forteckning.
Numren i texten hilnvisa HIL min egen samling,

Viinnen, Iil. Dr. SETH LUNDELL, Uppsala, har hjalpt mig att be-
sliimma trenne arler. amanuensen JOHN ERIKSSON, Uppsala, har gran-
skal och bestiml olika koliekter tillhorande Coloralae-sektionen inom
sliktet Peniophora och Dr. ALBERT PILAT, Praha. beskriver en ny
Porig-art. Av mina vanner hiir har tandlikare LENNART AKERBLOM vid
[lera lillfallen sanl mig intressanta svampar. folkskollirare F. KARLVALL
har medioljt pa manga exkursioner och darmed varit mig till stor
hjilp. Slutligen har folkskolliiraren S. WoLpMaRr, Uddevalla. dels siint
mig svampar, dels lamnal viirdefulla lokaluppgifter. Till alla ett hjart-
ligt tack.

I artférteckningen anvandes foljande forkortningar: Boh.=Bohusling
Dals. —Dalsland; Ghg — Goteborg stads omrade; Naturp. =Giteborgs bolaniska
triidgards naturpark: sn=socken; Vg, = Viistergotland.

Artidrteckning.

Leptota laepigata LANGE. —- Boh, Marstrand. Koon pa gammal Kkorvag
invid lovskog, 1. IN.45: leg, L. AKERBLOM, Sporer brett spolformade,
[ 1143445
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Armillaric imperialis Fr. — Dals. Skalleruds sn, Hiverud strax 6. om
sjon Aklingen pa torr mark i barrskog, 8. IX. 16; n. 4348,

Foten pa denna férnima och egenartade svamp, som Fries kallar » Fungus
nobilissimus», star djupt nedsinkt i barrmattan och ir forsedd med ivenne
ringar. Lamellerna diro lingt nedlépande som hos en Clitocybe. Enligl INGET-
STROM ofta sedd i stockholmstraklen. Fries' bild i leones ir rilt dilig, hos
MrcnaieL-Scuurz, pl. 136, édr den diremot god.

Collybia ambusta Fi. non Ricken, I'i, leon, tab. 70: 2, Boh, Ridbo sn,
Ellesho pid gammal brandplats, 11. IX. 37, — Vg. St. Lundby sn, Gribo pi

brandplats i skogshryn, 19, IX. 37; n. 830. Sporer randa med grvnigt innehall,
4,5—5X4—5H p.

Troligen ir denna svamp inte siillsynt i virt land. men eftersom den
saknas i vara svenska svampfloror éir den kanske vard att hir omnimnas.
I Virmland har H. SVENSSON Tunnit den pa tvenne lokaler.

Mycena amicla Fr, Syn, M. iris BERK. Laxce pl. 50 €. Dals, Skilleruds
sn, Haverud pa barririidsstubbe, 8. 1X. 46 n. 4349,
M. fagetorum 'k, LANGE pl. 36 E. — Boh, Jorlanda sn, Ranebo lund pa

boklov, 30, IX, 45 n, 4207,

Denna art tyekes foredraga bokskogar, och da den hittills patriiffats en
enda ging inom omridel fiir den troligen sillsynt hir. O. Ros. Fries omnimner
den inte i sina publikalioner dver gbleborgstraktens hymenomyeeler.

M. rubromarginata Fr. sensu RICKEN, Syn. M. plicesa Fr. var, marginata
LANGE, M. capillaripes PECK sensu Ki{*HNER,

I Monogr. Hym. Sueciae skriver FRIES: » st inter vulgatissimas Mycenas
ad ligna mucida, ramos, strobilos in silvis variis subhumidis, ul pinetis, alnetis,
ete.s Inom omridet har jag funnit den trenne ganger pa multnande grangrenar,
kotlar ete. i fuktig, mossig barrskog saml dessutom selt den viixa pa en fallen
hasselgren i Naturp. I1. SVENSSON anser den vara sganska siillsynty i Viirmland.
Under exkursioner i sex olika socknar i sistniimnda landskap hosten 1947
fann jag inte etl enda exemplar av denna arl, Eftersom bade INGELSTROM
och Krok & ALMQUIST anse att denna arl fr timligen allmiin i vart land
har den férmodligen en bstlig utbredning, FrIES™ bild i leones Iab, 78:4 ar
alldeles {6r blek, men LaNGes bild — M. plicosa v, marginata iir ulmiirkt.

M. uracea PEARSON — Gbg, Naturp. pa gammal brandplats pa férkolnade
ljungritter och offast fist vid dem 2--3 em under markyvtan, 1. X. 37 n. 871,
Sporer brett ovala, 8—10(—11)X6,5 7 p, evstider 20—3513 15 p med
korta bihang.

Hattens mirka firg piminner mycket om den hos M. galopoda v.leuco-
gala. Enligt PEARSON viixer den dven i England »in terra ambusta ad radices
ericetorum=. 1 Friesia, B. IIT H. 3 sid. 203 uppger MORTEN LANGE, ult han i
Danmark sett den viixa pa ett icke avbriinl omrade pa rotter av Vaecininm
uliginosum och pa gamla bladslidor av Monilia coerulea.

Omphalia picta I'n. — Under de senasle aren sedd hiir och var pa fallna,
murkna alstammar i Ghg, Nalurp.
G. Postii I'r. BrEs, tab. 262: 1, - - Gbg, Botaniska tridgarden pa fuktig

mark invid en danmm, 18. VII. 48,
0. speirea Fr. LaNGE pl. 61, C och E. — Denna lilla, gracila art fore-
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kommer i skuggiga. fuktiga raviner och viixer pa smapinnar, bharkbitar o.s.v.
och dr langt ifrian sillsynl inom omridet.

Voloaria plumulosa (Lascn) QUEL. LANGE pl. 68 A, — Vg, Backa sn pi
gammal avstjilpningsplats strax s, om Brunnsbo, 23, VII. 42 och sedan niislan
drligen patriffad, sieskilt efter kraftiga regnskurar i augusti. Sporer 6,5—
750 8)>4.5—5 p, cyslider mest brett spolformade, 9—17 p breda; n. 3088,

Pluteus Robertii I'n. Lancr pl. 71 A, — Gbg, Rya skog pi murken
gren liggande pa marken, 8. VIIL 45; n. 4063,

Entoloma ardosincnm 'k, Laxce pl. 74 A, — Vg, Rada sn slrax n, om
Ridasjon i mossa under granar, 7. VIIL 37; n. 686, — Vg, Partille sn, Partille
c:a 00 m ssv. om »Paradiset> under gran och hassel, 27. VIIL. 45,

E. radiatum LaxGe, — Ghg, Naturp, pa éppen, mossig mark bland ljung
pa bergslulining, 22, VIIL 45; n. 4078,

Claudopus byssisedus (PERS.) QUEL. LanGe pl. 80. C. — Ghg, Nalurp. pi
undersidan av en pa marken liggande, murken alstam. 20, VIII. 46; n. 4318.

Cortinarius balteatus FR. Fries Icon. pl. 142: 2, — Ghg, Slolisskogen i
griis under lovirid, 15. VIIL 39; n. 15514, Sedd fven senare ir pa ungefir
samma plats. — Boh. Marstrand, Backudden i griasplan intill livirid, 15. IN. 41,

C. croceo-coeruleus (PERS.) IFR. sensu LANGE. Vg. Lerums snostrax so,
om Lilla Stamsjon i granskog, 20. IX. 45; n, 4174,

C. emollitus I'r. LaxGe pl. 86 B., RIcKEN pl. 44. 1. Ghg, Slottsskogen
pit torr, hard jord under bokar, 15.1X.43; n. 3681.

Denna spindelskivling viixer mest tuvad. Detta omniimnes inte av LANGE
och RICKEN, men i Monogr, Hymenom, Suecici delar FRIES upp arten i Ivenne
former, A och B. 1 samband med den forra skriver han: »Saepius cacspitosus,
sed etiam solitariuss, Enligt LANGE viixer den dven 1 Danmark pa torr, hird
mark i bokskog.

. holophaeus LanGi, — Gbg, Naturp. i lévskog. 18, IX. 41; n, 2802,

C. olivascens Fro Lancr pl. 86 A, — Vg. Alingsis pa griisplan under
loviriid invid jirnviigsstationen, 25, VIIL 46; n. 4331, Enligt LaANGE skall
C. infractus (PERs.) I'r. vara stérre och dessutom ha virtiga sporer, men
for dvrigt sta de biada arlerna varandra mycket nira.

Pholiota aurivella (BarscH) Fr, — Vg, Alingsas. Nohlhaga pa stammen
av levande kastanj e:n 4 m hogt éver marken, 18. X, 45; n. 4282,

P. filaris LANGE. Syn. P. logularis (BrLL.) Fr. var. filaris Fr. — Gbg, Rya
skog pa bar mark under lovirid, 25. 1X. 45; n. 4200,

P. pumila Fr. sensu SEV. PETERSEN och F. IL. MOLLER. Vg. Partille

sn. Partille c:a 300 m v, om jirnvigsstalionen i mosstuvor pi bergslultning,
27. VIIL 45: n. 4089,

Sporer 9—10X6.5 p, virtiga, Cystider omkring 6009 p, Overskjutande
basidierna hogst 10 o, tradlika, utvidgade i toppen och hir 3—4 p 1jocka.

Hebeloma longicaudum (PERs. ex Fr.) Quen. —— Vg, Skallsjo sn, Floda
pa vighkant i blandskog, 24, IX. 37: n, 836,

H. spolictim I'r, LanGe pl. 120 A, — Gbg, Nalurp. pia gammal brand-
plats, 7. X. 40: n. 2322, — Vy. Hitrryda sn strax 6. om Rya hillplats i barrskog,
20, X, 40; n. 2365,

En mycket karakteristisk art med foten forlingd 3 8 cm i marken.
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Fig 1. Nawucoria arvalis Tr. De langsamt
avsmalnande rotlika forgreningarna for-
Binda folen med tre [l fem morka, nastan
runda, 10-—15 mm stora sklerotier. Med
myeehiestringar ge nagra av dem  aler
upphov il nya sklerotier. — Naucoria
arvalis Fr. The gradually tapering pseu-
dorhizas connect the stipe wilh three to
five dark colored subglobose 10—15 mm
large sclerotin. From myecehal fibres some
of them produce new sclerotia again.

Bilden 1 Fries' lcones, pl. 113:2. visar ¢j den i texten omnamnda. for-
lingda foten.

H.strophosum 'R Vg Lerums snocin 100 m ooy, om Stamsjovik under
bjork och gran vid vagkanl. 2. X, 40: n. 2299,

Naucoria arvalis Fro Syn. N, arvalis Fro var. tuberigena QUEL., N. lemu-
lenta Fr. sensu BRicken. — Gbg. Slottsskogen 1 glest grias under hoga lovirad,
30. VIIL 45. Gbg, Botan. tradgarden 1 mattor av Sedum och Thymus,
31 VIIL 45: n. 4103, — Boh. Marstrand. Koon, Langedal 1 lovskog, 2. IX. 45,
— Gbg, Backa pa gammal avstjilpningsplals strax s. om Brunnsbo, 9. X 48,
n. 5013,

#It remains to be seen whether any real difference exists between the
scleroliabearing form and the ordinary type. The myeelioid root in the latter
may indieate, that it springs from a sclerotium: skriver Laxce 1 Flora
Agaricina Danica. Foligt min mening kan del knappast rada nagot tvivel om
att de exemplar som saknat sklerotier vid upplagningen ur marken inte kom-
mit upp hela. De svarta sklerotterna. som ollast ligga omkring 10 em djupt,
bli ofta over 1 em i diameter och fotens rolliknande forlangning ar harfin
och viterst skor. Vid en omsorgstull upptagning av ett ratt stort antal svampar
visade det sig att <klerotiernas antal vixlade mellan ett och fem under varje
svamp samt atl nagra av dem sande ul myeeliestriingar. som i sin tur utbildade
nya. Pa individel till hoger pa bilden ses Ivenne nybildade sklerolier.

N. reducta Fr. Laxce pl. 124 D. — Gbg, Rva skog pa [ukligt liggande
tovtradsstammar och pinnar. 11 VI 48: n. 1945,
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Hatt i ecentrum brunaktigt olivfirgad, mot kanten ljust oliviirgad.
Lameller. siirskilt pa unga exemplar, ovanligt bleka for att tillhdéra en arl
inom della slikle.

N. subsphaerospora JOSSERAND. — Ghg, Naturp. i murken, ihdlig 16virids-
stubbe, 12, 1X.45; n, 4111,

Nyligen beskriven i Bull. trim. de la Société Mycologique de France,
Buand. LXIV sid. 21,

Hatt omkring 1 em i diameler, brungul, torr och malt pa ytan, forst
kullrig, sedan mer eller mindre platt, Fot mer eller mindre horisontellt fram-
viixande. men  hasligt uppithijd nigot nedanfér hatten och med ungefiir
samma [firg som denna, Lameller tdmligen Fita, vidfiista och nagot gulare
in hatten. Sporer 4,5—5,5245-—5.5 |, smavirtiga. Cystider smala, men nigol
vidgade mot basen, 30 40 g Linga och i toppen med ett nistan Klotformigt
huvud som ér c:a 4 p i diameler.

Tubaria anthracophila KArsT. — Gbg. Slottsskogen pa multnande trii-
delar och sagspan pa vedbacke diir den regelbundet aterkommer dir cfter ar.

Denna arl kommer ndrmast 7. furfuracea (PERrS.) Fr., men ér luv-
bildande och har rilt stora, koncentriskt, ordnade, vita flockulliga limningar
i hattkanten efter hyllet. Sporer 6—6,5>(4—5 p. Cystider 30—45X10--15 p
och siledes myeket avvikande fran dem som forekommer hos T. furfuracea.

T. erobula 'n. LANGE pl. 127 D, — Gbg, Slottsskogen pa en gammal siick
under en gran, 30, VITL. 41 n. 2625,

Galera aberrans KUnNer, — Vg, Backa sn pd gammal avstjilpningsplats
strax s, om Brunnsbo, 8. X, 45; n. 4246,

G. cyanopoda ATk, sensu KUHNER. -— Vg Backa sn pa forut niinnda
avstjdlpningsplats, 23, VIL 42: n, 3083, Den ljusa, met basen mer eller mindre
gronbliaktiga folen fir synnerligen karakteristisk for arten.

G. graminea VELEN, sensu KUNNER. — Aven denna art iir funnen pi
forut nimnda avstjiilpningsplats, diir under drens lopp sa minga intressanta
och sillsvnta svampar insamlats, Nistan drligen ses den hiir, men upplriider

mest sent pa hésten: n. 3901, — Vg, Girdhems sn, Lundens gird pa ding i
magerl gris. 13, IX, 44,

Pluteolus aleuriatus Fr. - - I Naturp. ses den niistan arligen pa fallna,
oftast avbarkade grenar, men endast i enstaka exemplar.

Crepidotus aulochthonus LANGE, Vg. Viistra Frolunda sn, Johannelund
pa bar mark under ekar i bergig terriing, 11. IN. 43: n. 3659.

C. Lundellii PrLAT. — Gbg, Nalurp. pa undersidan av pa marken liggande

almgrenar efter kraftigl regn, 24, VIL. 417 n. 2489

Beskriven i LUNDELL & NANNFELDT, Fungi Exsice. Sueciei nr 220, Hir
uppger LUNDELL, all den dir timligen allmiin omkring Uppsala och atl den diir
torckommer mesl pia alm,

Psalliota haemorrhoidarie (Scnurz,) Fr. Lavce pl. 137 G, Kongap &
MAUBLANG pl, 28, —— Gbg, Sankt Pauli kyrka i grisplan under I6vivid, 4, VIIL
45; n, 4059,

Hatt till 15 em i diameter med breda, rodbruna. tillteyekta, fibrosa fjill,
Fot till 2.5 em tjock, vitaktig, med riitt kraftig basalknil och starkt rodnande
vid tryvek, Sporer 7 8 44,5 -5 . eystider ballongformade, 13—22 p breda,
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P. subrufescens PECK sensu LaxGiE. — Gbg, Slottsskogen pa naken jord
mellan buskar under hoga 1ovirid, I8 VIL 48: n. 4971,

Hatt med tilltryekta. gulbruna—mdrkbruna fjill pi vit botten. Lameller
kottrida, ring myckel bred och tunn. Sporer 7.5--8>5.5 p.

Stropharia squamosa (PERs.) Fr, - - Vg, Alingsids mellan Nohlhaga och
sjon Mjorn pid hopade pinnar och 16v pa skuggigt stille, 21, IX, 41, — Aven

sedd i nordligaste Halland, Lindeme sn, 1Lillesaker i en ravin pid pinnar
bland diverse drter, 16. X. 45; n. 4277.

De flesta svamplloror uppge, att denna arl skall viixa i bokskogar., men
pi de bada ovan angivna lokalerna fanns det inga bokar i niirheten av fynd-
platsen.

Hypholoma radicosum 1LANGE. Syn. . epiranthum RIGKEN, non Fr. —
Boh, Marstrand., Kodn pa murken. nistan i marken dold barriridsstubbe,
2.1X.45: n. 4106,

Psilocybe dichroa Karst. Laxce pl. 149 B. — Gbg, Slottsskogen pa
gamla multnande Seirpus-blad pa ur et dike uppkastat, uttorkat bottensiam,
19. VIL. 40; n. 1992, Sporer 8—9.5{—10) X5 w, cystider 25--30<X3 -5 .

P. papyracea (Bort.) Fr, Laxce pl. 147 B. Ghg, Kirralund pa av-
verkad, rill murken poppelstam liggande pa marken i hogl griis, 19, X, 43;
n. 3758, Sporer 7- -8>4 4.5 ., cvslider 40—45>X9—10 p.

P. sarcocephala Fr. sensu Koxr. & Mavsi. pl. 45. — Boh. Marstrand.
Kodn, Rosenlund i en kraftig tuva intill hasen av en livitriidsstam, 24, INX. 48;
n. 5055,

Sporer 8 9<5—5.5 |1, mest med oljedroppe. Cystider 30 —402(13—18 y,
hrett buteljformade och i topparna forsedda med kristallkorn,

Psathyra [ibrillosa (PERsS.) Fr. LaNce pl. 152 D, - - Gbg, Kalltorp i bland-
skog, 29. IX. 45; n. 4205,

P. obtusata (Pers.) Fr. — Gbg, Rya skog pad fuktig liggande eller delvis
i marken dolda pinnar under al och hassel, 2, X, 47; n. 4810,

Sporer mest nagot bonformade, 8—9>4,5—5 p., cvslider pia lamellsidorna
{pleurocystider} ballongformade, 25—30X18—20 v, cyslider pa lamelleggen
{eheiloceystider) buleljformade, 30—10>X12—13 .,

P. squamifera KARST. sensu LANGE pl 154 Al Ghg. Naturp. vid viig
bland Genm urbanum och Filipendula nlmaria, 4. X. 47: n, 4407. — Skir nira
P. gracilis Fr., men hattkanten fir i borjan forsedd med vila, silkesakliga fibrer.
Sporer 11—12(-—13) >(6.5 u, cystider tillspelsade mot toppen, 4559 w.

P. typhae (Kavrcus.) Fr. — Gbg, Botan. tridgarden i vattenkar pa déda
stran av Carex riparia och fist omedelbart ovan vattenytan, 13, VIL 48: n. 4965,
Coprinus angulatus PEcK. LaxGe pl. 157 D, GGhy, Stora Torp pa hiist-
spillning, multnande 16v ete. i skuggan under hoga 1ovirid, 27, VIL 40: n. 2008.
C. bisporus Lancie, F, H. MOLLER fig, 69, Ghg, Botan, tridgarden pa

hiistspillning i hog, 30, VI, 46; n. 4313,

Starkt tuvad, Hatt (11 1,2 em i diameler, fot till 6 em ling och nedtill
ulgaende fran i spiliningen dolda myeeliestriingar, vilka dock inte voro si
kraftigt uthildade som MOLLERs bild visar, Basidier 18226 -7 @, sporer
med (1)—2 sterigmer, 10—13>6,5—7,5 . evstider brett ovala, 30 35X
20—28 .
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Hygrophorus lencophaeus FrY sensu Ricken, Lanae pl, 1683 G — Ghyg,
Slottsskogen i magert gris under bokar, 15, [X, 43; n, 3678,
. subradiatus Fr. — Gbg, Ryva skog pa fuktig ing vid skogsbryn, 8. VIIIL.

37; n. 691, Boh. Marstrand, Kodn pd iing vid skogsbryn, 24, IX, 48: n. 5056.

Lactarius chrysorrheus Fr. KNAUTH & NEUHOFF, Die Pilze Mitteleuropas,
Bd. 11 b. — Boh, Marstrand, Koon i l6vskog under ekar, 24, IX. 48, — Boh.
Kareby sn, Kareby c:a 100 m nv. om Myrbacka gard under hassel och ek,
28. 1X. 48, Boh, Hilla sn strax sv, om Halta kyrka under unga ekar i
lovskog, 30. IX. 48; n. 5070,

L. hysginus Fr, MicHAEL-ScnuLz pl. 212, — Boh, Hilla sn e:a 200 m nd.
om Ilalta kyrka i barrskog, 30. IX. 48; n. 5071,

Denna sillsynla riska. som litt kan forvixlas med L. frivialis I'r., har
rodbrun. starkt klibbig och oftasl rynkad, svagt zonerad hall. Folen ir kort
och klibbig. som iildre ihalig. Lameller blekt gulakiiga.

L. lilacinus (Lasci) Fr, kyavtHn & NEUHOTF, Die Pilze Mitteleuropas,
Bd. 2. Ghg. Rya skog under Alnus, Rhamnus, Fravinus ete., 25. IX. 45;
n, 4199, Dd och da dven iakitagen under senare dr,

L. lilacinus (Lascu] Fr., som viixer under al, och L. spinosulus QUEL.,
som foljer bjorken, komma varandra mycket niira. Den senare har mot hatt-
kanten uppriitlstiende, spetsiga hirfjill, som den forra saknar. LaNGis och
INGELSTROMS L. lilacinus dr L. spinosulus.

Russula atropurpurea KROMBH., LANGE pl. 182 D. - - Gbg, Kirralund under
ekar pa fuktig mark, 26. VIIL 45: n. 4086,

Den rodvioletta, i mitten ofta mveket mérka hatlen och den efter hand
grinande Toten ger den en viss likhel med den i barrskogarna forekommande
R. obscura Rom.

R. depallens Fr, KoNran & Maurrnanc pl. 354, Syn, R, exalbicans SECR.
— Gbyg. Slottsskogen under bjorkar i gammal grisplan, 8. IX.48; n. 5010,

R. pseudointegra A. & G. Lance pl. 193 D. — Omkring Goteborg dr
denna art. som myeket liknar R. lepida Fr., icke sillsynt under ekar. Iall
lvsande cinnoberrod, lameller slutligen 1just ockergula, fot vil.

R. versicolor J. Seu¥r, Lanai pl. 194 B. — Gbg. Slottsskogen under hjirk
i griis, 4. V11, 48; 4957,

R, violacea QUEL, Konkrabp & Mavnsranc pl. 3600 -~ Ghg, Sloltsskogen
under 1ovirdd i gammal grissplan, 18, VIL 48: n. 4970,

Lentinns suavissimus Fr. — — 1 viirn svenska svampfloror belecknas denna
behagligt doflande svamp som sillsynt, Under de senasle aren fr den pa-
triiffad pa (lera stillen inom omradet och i brev anser S. WoLDMAR att »den
tvdligen inte ér sa sillsynts i uddevallatrakten. Den brukar nistan alltid
upptrida samtidigt och tillsamman med Nawcoria erinacea Fr. Mest finner
man dessa bada arter pi torra grenar av Salic cineren och dennas hybrider
med aurile.

Panus ringens Fr, — Gbg, Naturp. pa fallen hjorkgren, 29, 11 47; n. 4372,

Boletus appendiculatus SCHALFE, KALLENBACH, Die Pilze Miltteleuropas,
pl. 31. — Boh. Kareby sn, Kareby c:a 150 m nv. om Myrbacka giard pa griis-
bevuxen mark under gamla ekar, 28, IX. 48: n. 5062,

Hir forst funnen av aktuarie LArS AsPrLUND, men da de [or bestimning
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inlamnade exemplaren voro mer eller mindre ofullstindiga, gjordes ett besok
pa vixtplatsen, varvid tvenne exemplar insamlades.

B carpini (R. Scuurz) PearsoN, — Ghg. Naturp. 1 lovskog, mest hassel,
11 VIIL 44; n. 3846, Alersedd pi samma lokal, 17. VIIL 45,

Ritt Tik strivsoppen, men skiljer sig tvdligt fran denna och miste anses
vara en god art. Hatt brun med dragning at oliv, ojammt rynkad och ofta
sprucken. Hatthudens celler mer eller mindre runda. Del nistan vita Kottet
blir i luften forst rodaktigt, sedan grall (ill nastan svart. Ios stravsoppen
ar hattytan slat, hatthuden bestar av utdragna eeller, och kottet blir i luften
si gott som ofaerandrat.

Polyporus Wynnet B. & B. — Gbg, Naturp. 1 6stra kanlen ay Finsmossen
pa lov och vissna grasstran liggande pa markytan under hogh gras. 9. X142,
n. 3491.

Enligt Svensk Bolanisk Tidskrift, 1936, Bd. 30 har Lusperr forut funnil
den trenne ginger invid Uppsala. Den anses dock vara mycket sallsynt och
forut Kand fran nigra fi lokaler i England, Holland och Tyskland.

Poria Nathorst-Windahlii P1LAT sp. n. — Gbg. Naturp. pa under-
sidan av multnande tridelar av lovirad vid ullorkad bick i djup skugga,
29. VI. 1947: n. 4378,

Denna Poria passade inte in pa nagon av de arler, som finnas
beskrivna i »Atlas des Champignons de I'Europe. Polyporaceaes ay
ALBERT PIrLAT. Den hade nagot slorre sporer én P. dentipora BRES.,
porviggarna voro inte uldragna Ull spetsiga tander som hos denna arl
och firgen. aven hos inlorkat material, var betvdligl ljusare. Dr. PILAT,
Praha. som setl lorkat material. anser all den kommer narmasl P. refi-
culata Pers., men med mindre sporer och porer an denna och icke rent
vit fiarg. Han har balt vanligheten bifoga foljande latinska diagnos:

Resupinata, tenuis. exsiccata sordide albida, sordide griseola vel
subisabellina, inseparabilis. gossypino-mollis fragilisque, tenuiter fragi-
literque membranacea, margine similis vel indistineta, haud byvssoidea,
rarius paulisper gossypino-membranacea,

Tubuli breves. solum 0.2 1 mm longi, sordide albidi. plerum
que subobliqui.

P ori humiles. angulati. plerumque subapert vel obliqui. sed etiam
regulares. 0013 0.3 mm dian., dissepimentis tenuibus, 30—40 u crassis
instructi. apice irregulares, sed haud denticulati.

Trama basalis subnulla. ex hyphis paucis plerumque subverti-
caliler laxe intricalis, ad septa subcontractis, tenuiler tunicatis, hvalinis,
6—9 u erassis. Hyphae mediostrati tubolorum conferte verticaliter intri-
calae. subisabellinae. septatae, 3—6 u crassae.

Sporae breviter eylindraceo-curvulae, subreniformes. apiculo
obliquo. parvo, fere laterali destitutae, biguttulatae. hyalinac. laeves,
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4—5.5X1,3 2 u. Hab. ad ligna valde putrida udaque arboris Irondosae
alicuius. Suecia: Vestrogothia: Goteborg: Naturparken, 29 VL 1947,
cel. T. Nathorst-Windahl legit.

Species nostra nova Poriae reliculatae Pers. allinis videlur, sed
forma sporarum. poris minoribus ct colore sordido diserepat. Color ligni
putridi fere albus el eius consistentia mollis fragilisque est. Typus in
herbario Musei Nationalis Pragae et in herbario Horli Bolanici Goto-
burgensis.

Efter lorkningen foriindrades firgen knappast och dfiven i fiirskt
skick hade svampen en orenl vil LIl just graaktig firvg (sordide albida)
och lossnade ¢j frin substratet (inseparabilis).

P. Vaillantii (D) Sacc, — Funnen flera ginger 1 Vg, Backa sn strax s,
om Brunnsho diar den ofta ses viixa pd basen av vissna griisslran, pa under-
sidan av pd marken liggande bark- och tjarpappsbitar o.s.v. Kanten dir oftast
forsedd med vita, forgrenade myeeliestringar. Cystider 0. Sporer elliptiska,
snett tillspetsade mot basen, 4.5—6(—7) < 2.5—4.5(- -5) w: n. 3606,

Merulius fusisporus ROMELL. (det. S. LoNnerL] — Hiltills mest patriffad
i Vg. i bottenlagret av c:a | ir gamla, fukligl liggande hogar av avverkade
grangrenar, dir barren finnu sall kvar och maojligen skyddade mot uttorkning:
n. 2395 och 3751. Aven funnen inuti hopade hiogar av ljung, furukvistar och
barr i barrskog; n. 2340, — I Boh, Forshiilla sn, Grohed funnen bland hopade
barrtridspinnar 1 skog, 28, IX. 41: n. 3751, Svampen brukar oftast ha en om
vanilj paminnande doft, Se for dvrigt LUNDELL & NANNFELDT Fungi Exsice,
Suecici nr 1334,

M, pinastri (I'r.) Bur, Riitt vanlig pa gamla avstjilpningsplatser invid
Giteborg. Diir viixer den mest pi i markytan liggande tri- eller pappbilar,
gamla skor o.s.v. Bist ulveeklad sent pi hosten,

Svamp ofta utbredd till 10 & 15 cm, gulréd till olivgul, mjuk och Lill att
lossa frin underlaget. Kant [ibrdst vitluden. 1 borjan ir hymeniel rynkat och
bildar mer eller mindre regelbundna porer, vilkas viggar efter hand vixa
ut till spetsiga. nagot snelt stiende. mot basen flata taggar. Basala hyler 4—5 y,
hiir och var utvidgade, 6 -9 p. Sporer niistan ovala, 5—643.5—4.5 1, gula.

Hydnum amicum QUEL, — Boh. Marstrand, Koin, Rosenlund under higa
bokar invid berghiill, 15, IX. 41; n, 2767, Aven sedd senare pa samma plats,
t.ex. hiosten 1948,

ITatt 1 borjan filtad, ljust violeligra, men efterhand kal i centrum och
diir brunaktig. Taggar forst silvervita, sedan graakliga. Doft utpriglad, sot.

H. melalencum F'r, Syn, H, graveolens DEL. Bol, Halta sn cm 150 m
nd, om Hilta kyrka i barrskog, 300 IX. 48: n. 5075,
Sistotrema muscicola (PERS.) LUNDELL n. comb. — Vg. Killereds sn strax

6. om Stretered pi hopade smakvistar av ljung, barr ete.. 12, X, 40; n. 2335. —
Gbg, Naturp. under bjorkar pa multnande smipinnar, 16v ete, under nyfallna
Tov; 21, X.41: n, 2916, — Gbg., vid Finsmossens vistra kanl under bjorkar
pa multnande smapinnar och 16v, fiven hir tickta av de nyfallna l6ven,
9. X1 42: n. 3493. 3494,

Under namnen Sistotrema sublamellosum (BuiL.) QUEL. subsp. erice-
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lorum B, & G. och Poria albo-pallescens B. & (. siindes denna svamp {ill
Lusperr, En del exemplar hade trubbigt syllika taggar och utbildade spar-
saml smitrre hatlar, vilka dock inte voro fista i marken ulan med hattytan
fiista i Overliggande 16v och med foten hiingande fritt mot marken. Minga
delaljer stimde bra efter beskrivningen pa denna Sistolrema i Illymenomyeites
de France ay Bournor & Ganziy. Andra exemplar sago diiremol ul som en
Poria och stiimde viill med beskrivningen av Poria albo-pallescens B, & G

LUNDELL har jimfort det siinda malerialel med Grandinia muscicola
(Prrs.) Bres, ur Bournot's herbarium och i LunperLn & NANNFELDT Fung.
Ixsice, Suecici nr 14150 meddelar Lan, att det siinda materialet till alla delar
dverensstiimmer med denna svamp, men att den pi grund av de urnelika
basidicrna bir hiinforas till sliktet Sistotrema.

Vid insamlingen av denna egendomliga svamp observerade jag, all pa
de stillen, déir bladen lago tatt intill varandra, viixte svampen som en Poria,
pa andra stillen med storre ntryvmmen, dir kanske fukligheten var mindre,
Lex, pa undersidan av list eller fritt liggande smapinnar, utbildades de svl-
lika taggarna,

Solenia poriaeformis Fr. Syn. S. urceolata (WALLR.) Fr. — Gbg. Rya
skog pa undersidan av pa marken liggande askstam, 25. IN. 45,
Cyphella capula (HoLysgd.) Fr. - Vg, Lerums sn sirax nd. om Bivsjon

piv potatishlast i hog vid daker, 4. VIL 47: n. 4380,

Cotylidia vitellina (PLOWR.] LUNDELL n. com, Syn, Thelephora vitellina
PLOWR. —

Den i Meddel, frin Géteborgs Botan, Tradgird Bd 16 sid, 154 omnimnda
Sistotrema pitelling (PLOWR.) LUuNpeLL stiimde till alla delar med material,
som insamlades i Femsjo, Smaland och som utdelades som nr 1021 1 LUNDELL
& NANNFELDT, Fungi Exsice. Sueciei. Pa andrad clikett meddelar emellertid
LuNDELL, att han, sannolikl pa grund av ell missode, oriktigt placerat denna
svamp i sliktet Sisfotrema. Basidierna firo smalt klubbformade, inte urnelika.

T'helephora mollissima (PERs.) I'R. — Gbhg, strax s. om Slollsskogsvallen
under hokar pd 16y, pinnar och naken jord, 11. IX. 48; n. 5022,
Tomentella fuscocinerea (PERs.) Doxk (det. S. LuNpeLL) — Vg. Medel-

plana sn, Kinnekulle, Rabick pa gammal vig i skuggig (ridgird, 8. IX. 42;
n. 3278,

1. subfusca (Karst.) v. H. & L. — Boh. Dragmarks sn, Bassholmen pa
undersidan av en pa marken liggande, avbarkad, murken aspstam, 21, VIIL 48;
n. 4990,

Svagl violetlakligt brun. Sporer 8—9>(7.5)— 8 . elliptiska och med till
2w langa, fina taggar, Ivfer 6—8{—9) w tjocka, ljusbruna, férgrenade i rita
vinklar, hiir och var med mellanviiggar och med séljor vid dessa.

1. verrucispora B, & G. — Vg, Fuxerna sn, Gita strax 0. om llanestroms
siiteri pa stubbe i barrskog, 7. X, 45; n. 4228,

Liksom hos den hite ¢j sillsynta 7', isabelling IR, har denna art etl mer
eller mindre gulakliglt hymenium, men hyferna éiro endast 34 b tjocka och de
viirlign sporerna piminner om dem man finner hos Inocybe asterospora QUEL.

Peniophora aegerita (Hovesm.) v, Ho & L. —— Gbg, Naturp. pd undersidan
av i den delvis uttorkade biicken liggande algrenar. 22, VIIL 46. Da och da
iiven sedd i Ghg, Rya skog.
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Arten viixer sparsamt lillsamman med Aegerita candida Prrs. Den senare
ir myekel allmiin pi undersidan ay [uktigt liggande lovirddsgrenar pa skuggiga
stifllen och bildar smi, Litt och lést sittande grynliknande kroppar, konidie-
stadicl av P. aegerila.

P. longispora (Par.) v. H. & .. — Gbg. Naturp. pi undersidan av murkna
tritbitar ay 1ovirid pi skuggigt stille vid bick, 22. VIIL 46; n. 4327,

P. nuda (I'r.}) BreS. (det. J. Eriksson). - - Vg. Méalndal, Gunnebo pa
undersidan av pa marken liggande bokgren, 9. V. 37: n. 495. — Gbg, Slolls-
skogen pa lindgren liggande i en buske. 2. XI. 38: n. 1368. - - Gbg, Kiirralund
pa undersidan av en pia marken liggande syrengren. 16, X, 40: n. 2440,

P. ochroleuca (BreS.) v. H. & 1.. — Den i Meddel. fran Géteborgs Bol.
Tridgard Bd 16 sid. 159 omniimnda P. fusispora (ScuroetT.) v. II. & L. kan,
med hitnsyn till den ingiende ulredning av Rocers i Farlowia Bd 1 sid. 103,
icke vara synonym med Hypochnus fusisporus SCHROET., som han anser vara
synonym med Pellicularia [lavescens (Bon.) RoGers (Corticium flavescens
(Bon.) WINTER).

Corticinum atrovirens (Fu.) Fr, — Vg, Fuxerna sn, Gota sirax ni. om
Hanestrims siiteri i murken barririidsstubbe, 7. X. 45: n. 4241, — Gbyg, Nalurp.
pi undersidan av pid marken liggande, mulinande pinnar, fruktskilar av bok,
lév ele., 5. X1 45: n, 4284,

Tufasnella pruinosa B, & G, {det, 8. LunNpeLL] — Gbg, strax invid Sird-
banans rangerbangird pi undersidan av en uppbruten stubbe, 4. IV. 38: n. 1064,

Sebacina incrustuns (PERS, ex Fr.) TvL, — Gbg, Slottsskogen pia gammal
gritsplan under hoga 16virid, 20, VI 45; n. 4074,

Ceralobasidinm atratum (Bres.) RoGeRrs (del. D. RogeEns) — Gbg, Fro-
lundaborg pia basen av dod i marken staende stam av Thuja oceidentalis, 4. X1,
445 n. 4027, Gbg, Naturp. pi undersidan av en pa marken liggande, murken
gren av Juniperus, 14, X1, 45; n, 4287,

LUNDELL, som sett materinl av denna svamp, siinde i sin tur detta till
D, RoceErs i New York. | brev Lill LUNDELL skriver han bla.: »lirst material
I have known from oulside Lhe western hemispheres»,

Summary.

The author gives the localities for some inleresling or rare Hymenomyceles
to the provinees of Bohusliin, Viistergotland and Dalsland in sonth-western Sweden.
The paper is a supplement to NarHorst-Winnanrn, Acta Horti Gotoburgensis Tom.
XVI p. 135, The following species are very rare or not carlier reported in Sweden:
Lepiota laevigata Lance, Mycena uracea PEARSON, Volvaria plumulosa (LascH) QUEL.,
Pluteus Robertii Fr., Pholiota pumila FR. sensu SEV. PETERSEN samt F. H. MOLLER,
Naucoria subsphacrospora Joss., Tubaria anthracophila Kawsrt., Galera aberrans
KituNeER, G. cyanopoda ATK., Crepidotus auatochlonus Laxae. Psilocgbe dichroa
kanst., P. papyracea (Bovr.) IR., . sarcocephala FRr. sensu KONR. & MAUBLANC,
Psathyra squamifera Karst., Coprinus angulaius PEck, C. bisporus LANGE, Lactarius
hysginus Fr., L. litacinus (Lascn) Fr., Polyporus Wynnei B. & B., Poria Nathorst-
Windahtii P1wAr, Sistofrema muscicola |PERs.) LuxpeLLn, Tementella fuscocinerea
(PERS.) DoNg, T, subfusca \Karst.) v. H. & L., T verrucispora B. & G., Peniophora
acgerita (Horrm. v. H. & L. Tulasnella pruinosa B. & G.. and Ceratobasidium
afrafum (BRES.] ROGERs,

14 RBolaniska Notiser 1959,
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The author has exsicealed and preserved the collected fungi for fulure exami-
nation in herbaria, so that doubt cannot arise laler as to whal species have
been found.
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Litteratur.

Photosynthesis in Plants. A Monograph of The American Sociely of Plant
Physiologists. Edited by J. Franck and W. E. LooMis, Ames, lowa, 1949,

I vintan pa andra delen av Rasivowitcns Photosynthesis har The
American Society of Planl Physiologists utgett en monografi behandlande de
nyaste landvinningarna pa fotosyntesens omrade. Boken, som innehaller 22
mer eller mindre fristiende uppsalser av olika forfattare, ger redan genom sin
omfattning 200 sidor — en forestiillning om den intensiva forskning, som
for nirvarande bedrives pi detta gebit. Det ir betecknande, att flertalet upp-
satser behandla fotosyntesens mekanism och att endast ndgra fa syssla med
yvitre faktorers inflylande pia kolsyreassimilationen, Ofta fa olika skolor med
divergerande forskningsresultat komma till tals, oeh boken ger en god upp-
fattning om hur skilda asikterna fdnnu dro dven pa fundamentala punkler,
nir del giller den mest betydelsefulla av alla kemiska reaktioner. Samtidigt
fir man ett starkt intryck av att problemen under de senare aren bragts
wirmre sin losning fin under nagon tidigare epok. Undersokningarna karak-
teriscras av cll intimt samarbete mellan viixtfysiologer, kemister och fysiker.

Boken inledes med en Oversikt dver de aktuella problemen av LoowIs.
En uppsats om fotosyntesen under filtforhallanden av Tonomas och HiLn dr
av inlresse inle minst ur ekologisk synpunkt. Diffusionen genom perforerade
membraner behandlas av VeEropuin, Sedan betyvdelsen av interferens mellan
niirgriinsande klyvippningar Kunnat pivisas och en lag for densamma kunnat
hiirledas och experimentellt hekriiftas, kommer frigan om klyvippningsvid-
dens betydelse for gasulbytel delvis i en ny belysning, och en del lidigare mot-
siigelser finna sin forklaring,

Kloroplasterna och plastidifirgimnena behandlas 1 ett flertal arbeten av
olika forfattare. Vid studiet av kloroplasternas morfologi (Gravick] har elek-
tronmikroskopet kommit till god anviindning. Bla. har uppfatiningen, atl
grana iiro morfologiska enheter. kunnat bekriflas. Stor uppmiirksamhet agnas
klorofyllets fluorescens och innebdrden av densamma, varom meningarna dock
gi starkt isiir. A ena sidan hiivdas, atl del icke existerar experimentella bevis
for att fotosyntes och fluorescens dro komplementira foreteclser (LIVINGSTON,
studier in vitro), o andra sidan hiivdas, att fluorescensen éar ett matt pi den
fotosyntetiska aktiviteten, varvid en Okning av fluorescensen #dr fiorbunden
med en nedsiitining av fotosyntesen (Katz, Fraxck]. Pa fluorescensstudier
bygger FraNck hypolesen, att narkotika kan produceras i viixien och adsor-
beras till klorofyll-proteinytan, varvid den folosyntetiska aktiviteten nedsitles.
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Fragan om kvantumbehovet vid kolsyreassimilationen synes ha aktuali-
serats, sedan WARBURG i en fornyad undersokning (1948) kunnat bekriifia
sina tidigare uppgifter fran 1923 om en forbrukning av 4 kvanta per mole-
kyl O,. Resultatet stir icke i overensstimmelse med de amerikanska forskar-
nas, som med anledning hiirav upptagit fragan Gl férnyad provning. Icke
mindre dn fyvra uppsatser dgnas kvantumbehovel, samtliga utmynnande i det
enstimmiga resultatet, att ca 10 ljuskvanta erfordras per molekyl O,. Wag-
BURGs avvikande viirden bero enligt EMERSON pa vissa forbiseenden av melo-
disk arl. ! : | ‘i

Ett flertal uppsatser behandla fotosyntes med den radioakliiva isotopen
G, som 1ill skillnad [rin den tidigare anviinda C'' har en betryggande Ling
halveringstid, Aven hiir géra sig tvenne uppfatiningar giilllande, vilka f.n, synas
timligen ofdrenliga. Enligt Catviy och medarbetare upptrider den radio-
aktiva isotopen i de fran andningseykeln viilbekanta syrorna, och schemat
for folosyntesen ger niirmast intryek av en somviind andnings. Enligt
GarrroN-gruppen ir hela denna upplattning felaktig, och forekomsten av G
i de ovannimnda syrorna beror pa alt CaLviN och medarbetare icke forstatl
skilja mellan respiratorisk och fotosyntetisk CO,-fixering. Den forra ir iden-
tisk med den hos heterotrofa organismer si allmiint pavisade kolsyrefixe-
ringen, den senare represenierar diremot en speciell process. Det har Ivckals
Garrron-gruppen all isolera en specifik, dnnu icke identificrad substans inne-
hallande huvudmiingden assimilerat radioaktivt kol. 1 princip dverensstimmer
Garrron-gruppens resullat med dem. som pi sin lid erhillits av RURBEN,
KaMmEN och Hassip med den kortlivade (''-isolopen.

Ovanstiende exempel ma ricka som smakprov pi innehillet i detta nya
arbete. Bolen, som [Orutsiitler vissa forkunskaper i fimnet, kan rekommen-
deras en var som dnskar taga del av de senaste resultaten av forskningarna

over vixternas folosynles. SVEN ALGEUS.

Frorexcio Bustinza: De Pasteur a Fleming, Los antibioticos antimicro-
bianos v la penicilina, — Madrid (Editorial Plus-Ultra) 2. ed. 1945, XV +320
sid., 90 fig. +Apéndice 1946, 8 sid.

Frorexcio Bustinza: De Koch a Waksman, La estreptomycina y la
lucha contra el »Mycobacterium tuberculosiss. — Madrid (Espasa-Calpe, S.A.)
1948, XVI+270 sid., 91 fig.

For icke sa linge sedan intogo svamparna en relativlt undanskymd plals
i flertalet hotanisters medvetande, och intresset for dem var pa manga hill
ganska mattligt. Speciellt genom det senaste decenniels utveekling ha emeller-
tid svamparna, sirskilt de Egre, pa ett helt annal siitt fin tidigare kommit in i
blickpunkten, Orsaken hiirtill fir framfér alll upptlicklen ay penicillin, strepto-
myein och andra viktiga antibiotika, men svamparna ha ocksa visat sig vara
viirdefulla hjilpmedel vid den industrielln framstillningen av olika enzymer
och kemikalier., Anviindningen vid beredandel av vissa niirings- och njut-
ningsmedel fir ju diiremot kiind sedan gammall.

Den litteratur av mera oversiktlig karaktir, som framkommit i detta sam-
manhang. behandlar hithérande fragor framfor alll ur biokemiska. farmako-
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logiska eller medicinska synpunkter och fir kanske icke alltid sa Littillgiinglig
for icke-specialisten. Det dir dirfor synnerligen tackniamligt, att den spanske
vixtfysiologen professor I'. BrsTiNza i Madrid utgivit tva arbeten om peni-
cillin resp. streptomyein, vilka innefatta utblickar fiven pa angriinsande om.
raden och erbjuda en nlmiirkl introduktion Il studict av anlibiotika dver
huvud bade for botanikern och den allmént intresserade naluryvelaren ulan
utpriglal medicinsk inrikining.

Boken om penicillin inledes med en dversikt av bakteriernas och svam-
parnas biologi och biokemi samt deras industriella betydelse. Direfter foljer
en redogirelse for kemoterapins utveckling, borjande med salvarsan och fort-
silltande fram till de moderna synletiska preparaten, sullanilamider, sulfoner
ete. De anviinda medlens verkningsmekanism och uppkomsten av s.k. kemo-
resislens behandlas ocksi, Huvuddelen av boken éar dgnad at penicilling men
korta redogorelser limnas dven for andra antibiotika av olika ursprung, si-
som klorellin (fran algen Chlorella), pyvoevanin och pyocvanas (Bacillus pyo-
cyaneus). tyrocidin och gramicidin (Bacillus brevis), aklinomycin och strepto
tricin (Aclinemyces-arler] samt ett flertal imnen fran olika mogelarter, saisom
aspergillin, spinulosin, fumigatin, notatin och patulin.

Skildringen av penicillin inledes med en historik, som horjar med Fri-
MINGs upplickt och fortsiitter med Froreys och dennes medarbetares insalser
i Oxford fram till de stora lekniska landvinningarna i U.S.A. under Krigel.
Framstillningen innefattar i dvrigt bade mikrobiologiska, biokemiska, lekniska
och medicinska data. Bokens anviindbarhet for den praktiskt arbelande forska-
renn belyses av att till och med de vanliga biologiska bestimningsmetoderna
for penicillin ingaende behandlats,

Av storsla intresse dir det omfattande bildmaterialet, Utom instruktiva
diagram och schemata dver fabrikalionsprocesser och praktiska tllimpningar
dterfinnas ett stort antal bilder frin de statliga och industriclla forsknings-
laboratorier, som deltagit i ulvecklingen pi detta viktign omrade, Ett flertal
forskareporteiitt [orhdja framstillningens allmiinkulturella viirde.

Boken om streptomycin dr upplagd pa liknande sitt som penicillinboken
men har fill el dnnu elegantare utforande in denna. Utom historiska data
och allmiinna svopunkter pa de antibiotiskt verksamma fmnena jimte en
utforlig framstillning réorande streptomyein, dess tillverkning. egenskaper och
anvindning, aterfinnes en omfallande dversikl dven av dvriga mot tuberkulos-
bakterien in vitro och in viveo verksamma substanser. Av antibiolika mot denna
bakterie hehandlas salunda bla. tyvrotricin (frian Bacillus brevis). sublilin och
bacillin  (Bacillus subtilis) samt pvolipinsyra (Bacillus pyocyaneus), vilken
senare isolerades och undersikies av svenskarna BeERGsTrOM, DAvVIDE och
THEORELL.

Farfattaren dr att lyekinska till dessa viirdefulla och allmiinintressanta
framstillningar av de viktigaste avsnitten av den moderna antibiotikaforsk-
ningen, vilka pi ett utmiirkl sitt berika litteraturen pid detta omrade, Det
skulle vara av stort viirde, om de bida bockerna genom en dversiitining gjordes
Littare tillgingliga [Or Hisare vlanlir det iberolatinska sprikomridet,

STEN WIEDLING.






