Boraxiska Notiser 1930, Lunp 1930.

Hypochoeris glabra L. x radicata L., nova hybr.

Av Orro R. HoLMBERG.

Descriptio: Hybrida polymorpha, habilu inter parentes
+ intermedia. Planta perennis, multicaulis. Caules sal
graciles, fere semper ramosi, saepius polycephali, in inferi-
ore parte + hispidi vel glabri. Folia 4+ hispida.  Calathia
intermedia, 25—40-flora, in slatu fHorenti ¢. 2 c¢m. lata,
maturescentia angusta, 1,5—2 cm. longa. Periclinii phylla
¢. 23, interiora apicem versus setis paueis brevibus, inter-
dum obsoletis obsita.  Floscult exteriores phylla 2—4 mm.
superantes.  Achenia plurima aborliva, pappo in periclinio
incluso, uno alterove lantum bene evoluto, rostrato, rostro
(uam achenio ipso iongiore, pappo exserio. Grana poilinis
quam apud parentes minora (vix 1 % bene evoluta), minus
pellucida, protoplasmate conglobato (non granuloso).

In campo arenoso haud procul Kvinnevad parocciae
Silvakra, Scaniae, inter parentes decem specimina legi, inter
quae etiam tam specimina graciliora, glabriora, ad H. gla-
bram magis vergentia, quam exemplaria proceriora ¢t ro-
bustiora, H. radicatae propius accedentia.

Vira bada tll Euahypochoeris horande arler, H. glabra
och H. radicala, aro nara beslaktade med varandra. Habi-
tuellt aro de visserligen ratt olika, sa att man val aldrig
behover stanna 1 tvekan vid bestammningen, aven om det
ar fraga om abnormt kraftiga, resp. svaga individ, men
karaktarerna aro till storre delen relativa.

Den mest pifallande skillnaden ligger i korgens och
blommornas dimensioner. Hos H. glabra ar korgen
vid blomningen omkr. 1 c¢m ling och 1 (— sallan 1,5)
cm vid; de vyitre blommorna aro naslan upprata och na
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knappast over de inre holkfjallens spets: hos H. radicala
ar korgen omkr. 2 em ling; de vttre blommorna aro be-
tydligt (stund. nara 1 cm) langre an de inre holkfjallen
och nastan horisontalt utstiende, sa att korgen blir vid-
oppen och plattad och far en vidd av 34 em. Hybriden
ar 1 detta hanscende 4 inlermediar, enstaka individ dock
mera narmande sig endera av slamarlerna: korgens langd

vanl. 1,5—2 c¢m, de yttre blommorna na 2—4 mm over
de inre holkfjallens spels, och korgen, som vanl. ar halv-
Oppen, far en vidd av 1,52, cm.

Holkfjallens antal ar hos normala korgar av H.
glabra owmkr. 15; de aro mycket breda och sakna hdr pa
ryvggen; H. radicala har oftast 30 —50, betydligt smalare
holkfjall, av vilka de inre pa ryggen dtm. nara spelsen aro
forsedda med en rad korta, grova borsthar. Ios hybriden
ar antalet holkfjall mycket varierande: som medeltal torde
man kunna rakna med omkr. 23, och de storre av dem
ha i de flesta fall borsthekladnad som hos H. radicata, fast
oftast svagare, slundom reducerad till svagt upphojda pa-
piller.

Frukten har hos H. glabra elt sprot, som ar nagot
kortare an sjalva frukten: de ytire frukterna i holken sakna
sprot. Hos H. radicala ar sprotet nastan dubbelt si lingt
som frukten, hos kantfrukterna dock ungefar av fruktens
langd. Hos hybriden ar spritet hos de (i utvecklade fruk-
terna vanl. nagot langre an frukten.

[ ovrigt visa blomdelar och frukt, liksom ock blom-
fastets fjall inga mera [ramlradande skiljekaraktarer hos
de bada arterna.

Det vegelativa systemel visar hos hybriden stor ming-
formighet, sa alt en hel serie av typer linnas mellan den
laga, gracila H. glabra och den betydligl hogre och grovre
H. radicata. Likasa betraffande harigheten, som kanske i
medeltal ar nagot kraftigare an man skulle beraknat; datta
emedan i de funna exemplaren av bybriden merendels in-
gar H. radicala var. hispida Saby, utmirkt genom krafti-



Fig. 1. a: Hypochoeris radicata L.
b » glabra > radicata nov. hybr,
2 » glabra L.

gare hirighet, som aven stracker sig till stangelns nedre
delar.

De [ruktilikativa organen dro hos hybriden hogst be-
tvdligl forsvagade. Av pollenkornen aro hogst 1 % av
normall utseende, medan 99 %/ synbarligen aro odugliga.
Dessa aro nagol mindre an hos de rena arterna; pia grund
av del tjocka exinet ha de behallit formen tamligen ofor-
andrad, men innchdllel synes vara desorganiseral, samman-
draget Uil en eller flera klumpar, som ¢} aro si genom-
skinliga som hos arternas pollenkorn med deras (vdligt
finkorniga innehall.

Aven fruktutvecklingen ar mycket reducerad. Av kor-
gens i medeltal ¢. 30 40 blommor bildas vanl. endast
13 utvecklade [rukter, men dessa aro vil malade och
fullt grobara. Av flem 1 kruka sadda fron hade inom en
manad 4 kommil upp. Den stora variationen hos hybri-
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dens olika individ torde till stor del bero pa, all dessa
delvis fro senare generationer, uppkomna genom hybridens
alerkorsning med de bada stamarterna,

Hybriden insamlades den 8 juli d. 4. bland stam-
arterna pa ett sandigt falt vid Kvinnevad i Silvakra sin
(Skine). Tillsammans sagos har 10 individ av hybriden,
dirav elt med myveket smal rot och endast 3 slanglar, Lyd-
ligtvis nylt for arvet, ett annat med mycket grov, minghdov-
dad rot och omkr. 100 blommande stinglar, tyvdligtvis riitt
gammalt; de oyvriga stodo Il alder mellan dessa bada
viterligheter.
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Some physiological remarks on the
relationship of the Bangiales.

By Hararp Ky,

The question [ am teving to answer is: does tlhe
algae group Bangiales helong to the Rhodophyceae or lo
the Chlorophyceae. 'The Bangiaceae are red-coloured algae,
and because ol the red colour they are referred to the
Rhodophyeeae, but many authors consider them lo be
more related to the Chlorophyceae, especially lo Prasiola,
than to the Rhodophyceae.

As a striking anatomical difference belween the Ban-
giaceae and the tvpical Floridae is olten pointed oul the
absence ol pit-connections between the separate cells in
the Bangiaceae. In Lhe Floridae Lhere always occurs a
pit-connection between a daughter cell and its mother cell,
and often between other cells, too. This difference con-
cerning the pil-connections is certainly ol a great sysle-
matical importance, and shows that the relationship between
Bangiales and Floridae is nol at all a close one.

In the Floridae the male sexual organs, the sperma-
tangia, are the terminal cells of the fertile [ilaments; each
spermatangium  produces a  single spermatium. In the
Bangiaceae 1lhe spermatangia represent intercalary cells
in the vegetalive tissue, producing many spermatia.  The
female sexual organs in the Floridae, the carpogonia, are
the end-cells of some specially formed cell filaments, the
carpogonial branches. 1Sach carpogon has a long tricho-
gyne. In the Bangiaceae the carpogons represent inlerca-
lary cells in the vegetativ tissue; a special trichogyne is
absent. — These above mentioned differences concerning
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the male and the female sexual organs point oul that
Bangiales and Floridae are strongly separated [rom each other.

Concerning the reproduction in the Bangiaceae there
is, however, an indication for a relationship to the Flori-
dae. 1 will point out two facts. The spermatia are in
both these groups of algae immobile, and so are the so
called carpospores, According to my opinion these two
facts prove that Bangiales is more nearly related to Flori-
dae than to Chlorophyeeae.

The primary reason [or referring lhe Bangiaceae to
the Rhodophyceae has, however, been Lhe red colour. This
colour depends upon a red colouring matter in the chro-
matophors, the phycoerythrin, In many Floridae lhere
occurs also a blue colouring matler, the phycocyan; this
colouring matter is, however, also found in the Bangiaceae,
and il is recenlly shown (by SvepBERG and Karsukar in
Journ. Americ. Chem. Soc., 51, 1929) that the phycoery-
thrin and the phycocyan in Porphyra fenera are identical
with the phycoerythrin and the phycocyan in Ceramium
rubrum. And as both these colouring matters are lacking
in the Chlorophyceae (some statements that phycoerythrin
occurs in the Chlorophgceae have according to my opinion
to be reinvestigated) it seems lo me that Bangiales is more
nearly related to IFloridae than to Chlorophyceae.

In the Cyanophyeceae has been found phycocyan and
somelimes  also phycoervthrin.  There are, however, two
kinds ol phycoerythrin, and at least two kinds of phyco-
cevan, too. The one kind of these Iwo colouring matlers
is found in the Cyanophyceae, the other kind in the Ban-
giaceae and the Floridae. This fact shows thal Bangiales
is more nearly related to Floridae than to Cyanophyceae.
But as the colouring matters phycoerythrin and phycocyan
are closely related to each other, it seems to me that the
three algae groups Cyanophyceae, Bangiales, and Floridae
are relaled to each other.

In the higher plants there occur beside the green
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chlorophyll also yellow colouring matters which are called
carotin and xanthophyll. Recent investigalions (KyrLin in
Zeitschr. physiol. Chemie, 166, 1927) have, however, proved
that there are three kinds ol xanthophyll, viz. phyllorhodin,
the proper xanthophyll, and phylloxanthin. These three
kinds of xantophyll are also found in the Chilorophyceae.
In the Floridae there are beside the carolin only found
two  kinds of xanthophyll, corresponding lo phyllorhodin
and the proper xanthophyll in the Chlorophyceae, and the
same is the case in the Bangiaceae. And thus the yellow
colouring mallers point oul that the Bangiaceae are more
nearly related to the Floridae than to the Chiorephyceae.

In the Cyanophyeeae is found carotin and three kinds
of xanthophyll as well, viz, calorhodin and myxorhodin «
and 3, bul these kinds of xanthophyll do neither corre-
spond lo the three xanthophyll modifiealions in the Chloro-
phyceae, nor to the two modifications in the Floridae. The
three xanthophyll maodilications in the Cyanophyceae are
only found in these algae (Kvrix in Zeitschr. physiol.
Chemie, 166, 1927). : '

It is supposed thal the Bangiaceae are connected with
the Chlorophyceae through Prasiola. Some vears ago, how-
ever, a japanese author (Ismikawa in Botan. Magaz. 35
Tokyo 1921) has come to the conclusion thal Prasiola
has a close affinity to Bangiales but no affinily to Chloro-
phyceae, and thus he separates Prasiola [rom the Chioro-
phyeeae and puts it beside the Bangiaceae to the Rhodophyceae.
And, furthermore, this author is of the opinion that the
Rhodophyceae have descended from the Cyanophyceae.

Considering the colouring matters in Prasiola 1 will
now poinl oul two [acts. In Prasiola phycoerythrin and
phycocyan are totaly lacking, furthermore, Prasiola has
the same three kinds of xanthophyll as the Chlorophyceae.
These facts indicate according to iy opinion that Prasiola
is more nearly relaled to Chlorophyceae than lo Bangiales.

To sum up the queslions: the Rhodophyceae have de-
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scended from the Cyanophyceae, and contain lwo slrongly
different groups, viz. Bangiales and Floridae. The Bangiales
have early branched off from the Rhodophycean stem,
and have since then developed in their own special way.
Prasiola does not belong to the Rhodophyceae.
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Algbaiten och vattenstandsvaxlingar vid svenska
Ostersjokusten.

Av G. Emvar Du Rierz.

Under mina algologiska studier pa on Jungfrun i Kal-
marsund fann jag i slutet av maj 1917, alt det val ulvecklade
balte av lagvuxna Ceramium- och Dictyosiphon-samhallen,
som jag i augusli 1916 iakttagit ovanfor de oversta Fucus
vesiculosus-imdividen, helt [6rsvunnil under den gangna vin-
tern, och att vattenytan nu lag belvdligt lagre, namligen just
i jamnhojd med den nyssnamnda Fucus vesiculosus - gransen.
Sambandet mellan detta Ceramium-Dictyosiphon-baltes for-
svinnande och vattenylans sankning lig ju i oppen dag. For
att utrona, 1 vad man vi har hade att gora med en regel-
bundet aterkommande (oreteelse, underkastade jag under
somrarna 1918—1920 de oversta algballena och deras [or-
hallande ull vattenstandsvaxlingarna ett ingaende sludium
saval pa Jungfrun som 1 Stockholms skargird, och pa
grundvalen av dessa undersokningar ansag jag mig den
7. 12. 1921 beralligad att 1 en i Botaniska Notiser 1922
trvekt uppsats om »Die Grenzen der Assozialionen» gora
foljande generella ultalande:

»So wird an unseren Ostseekusten die von Jahr zu Jahr
wechselnde, gewohnlich messerscharfe Grenze zwischen der
relativ. hoch- und dichtwuchsigen Dictyvosiphon hippu-
riotdes '-Ass. und dem oberbalb derselben beginnenden

! Bor andras till D. foeniculaceus. Former motsvarande D. hippu-
rioides (Lvngh.) Arvesch. upptrada vid svenska ostkusten endast sallsynt
och 1 mycket skuggigt lage; de bilda enligt min erfarenhet icke en
fran D. foeniculacens skild art. Huvudmassan av Ostersjons Dicfyosi-
phon-population ar emellertid tvpisk D. foenicutaceus. Min bestam-
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Spitsommerassoziationen (der Ceramium diaphanum-
Ass. oder der lichter und niedriger gewachsenen Diclyo-
siphon hippurioides-Ass.) gerade von der Tielwasser-
linie des Frihlings gezogen.y  (Du Rierz 1922 p. 93.)

I sin i Svensk Botanisk Tidskrifts tredje hafte (or ir
1929 tryvckta uppsats »The seasonal alternation of gencra-
tions of Ceramium corticatulum. Some antieritical remarks»
har professor N. E. SveEprrivs inledningsvis sammanfallal
sin egen dasikt om huvudresultatet av den av honom dr
1927 utgivna avhandling 1 samma dmne, till vars fdrsvar
uppsatsen i [riga r dmnad, i [6ljande ord:

»The main resull of my lillle investigation of 1927
was the establishment of the fact that the algal vegetation
of the upper regions is greally influenced by the periodic
variation of water-level, particularly evident in the inner
Baltic. The low water-level, generally occurring in the
beginning of the year, during the coldest period, olten
brings ecalastrophe to the upper algal vegetation in the
form of [reezing. This upper algal vegetation must have
developed at thal very spot during the highest water-level
of the preceding vear, that is in the late summer, July
September.  Considering the periodic changes of the waler-
level and their regularity, it is of course easy to come to
important conclusions regarding the age, time for germi-
nation, ele. of the Algae growing in this uppermost zone.»
(SveEpELIts 1929 p. 366—367).

Nagol omnimnande av all ndagon annan lorskare an prof,
Svepkerivs  tidigare meddelal liknande resultat séker man
hir forgives,

Prol. Svepervivs' forsta offentliga meddelande rorande
Ostersjo-Ceramiernas »seasonal allernalion of generations»
gavs 1 lorm av elt foredrag i Bolaniska Sektionen av Na-
turvetenskaplign Studentsallskapet i Upsala den 6 februari
1923 under titeln »Ceramium diaphanum Harv. et Ag, som

ning av 1921 var influerad av, att Svepepics (1901) upptagit endast

D. hippurioides, men ¢j D. foeniculacens, f6r svenska Ostersjokusten,
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vinteralg i Ostersjény. Foredraget finnes timligen ulforligt
refererat i Svensk Bolanisk Tidskrift 1923 (p. 388). Var-
ken i foredragel eller i referatet forekom nagol uttalande,
som visade, att prol. Sveperius da visste nigot om de
periodiska vattenstindsviixlingarnas betydelse for algvege-
tationen i Oslersjon.  Mitt dret forut tryckla meddelande
synes salunda ha undgitt hans uppméarksamhel.

I diskussionen efter prof. SvEpeLIuS’ [oredrag limnade
jag en ulforlig redogorelse [6r mina ovan omtalade resultat
rorande Ostersjons algbilten och deras samband med val-
tenstandsviixlingarna,  Jag meddelade darvid bl. a, att
Ceramium diaphanum sivil pa Jungfrun som i Stockholms
skirgird regelbundet upplradde dels i det under viren
torrlagda  biltet, dir det under eftersommarens hogvatten
brukade upptrada ett tydligen f6rst under sommaren grott
unglt Ceraminm-samhalle, dels i det permanent submersa
baltet lingre ned, dar Ceramium-samhillen kunde patraffas
iven under andra arstider, och att dessa bida typer av
Ceramimm-samhillen mojligen kunde motsvara de av prol.
SvepeELIvs' iakttagna bdda generalionerna, ehuru jag vid
denna tid annu ej haft tillfille underkasta mitt material na-
gon mikroskopisk granskning och silunda di icke kande
fordelningen av cystocarp- och tetrasporindivid i delsamma.

Prof. Sveperivs’ andra Ceramium-foredrag holls i Bo-
taniska Sektlionen den 24 mars 1925 (jfr Sv. Bot. Tidskr.
1926 p, 95). Prof. Svepenivs hade nu fagit mina med-
delanden fran diskussionen 1923 ad notam, i det han
skaffal sig ett vidlyftigt material av vatlenstandsobservatio-
ner frin Statens meleorologisk-hydrogratiska anstalt och
pa grundvalen av dessa ulforligl demonstrerade de arliga
vattenstindsvaxlingarna i Oslersjon och deras betydelse for
algvegetationen —- men utan att namna ett ord vare sig
om mina meddelanden i diskussionen tva ar lidigare eller
min ar 1922 publicerade nolis. Jag hade just vid tiden
for detta foredrag under nigon tid varit sysselsatt med en
mikroskopisk granskning av mill stora baltiska Ceramium-
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material (nirmast med anledning av forfattandet av ett par
exkursionsguider for Jungfrun och Stockholms skérgird
till den 4:e internationella vaxigeografiska exkursionen) och
hade tagit med mig till féredraget en del burkar med sprit-
material, som enligt min upplattning talade emol vissa
delar av den av prof. Sveprnivs ir 1923 framstallda leo-
rien. Del blev emellerlid ingen tid éver uill diskussion
efter prof. Sveprerivs' [oredrag, och jag nodgades dirfor
avsla bade frin all protestera mot hans fortigande av mina
tidigare meddelanden rérande vallenstindsviixlingarnas be-
tydelse och fran att redogdra for mina avvikande resullal
1 sjilva Ceramium-ragan.

En preliminir redogorelse for dessa resultat (vilka vid
denna tidpunkt framfér allt avveko frin prol. SvepeLics'
genom att jag funnit letrasporindivid spela en belydligt
storre roll aven under sensommaren an vad som framgick
av hans [ramstillning) lamnade jag i de bada nyssnamnda
exkursionsguiderna (Du Rigrz 1925 b p. 328 not 1 och
1925 ¢ p. 366). Samtidigl gav jag en mera ingaende redo-
gorelse [Oor de for den svenska Ostersjokusten karaktiris-
tiska algbaltena och deras samband med vattenstandsvix-
lingarna, bl. a. for den »Gurtel der sommerannuellen Fa-
denalgen», vilken betingades av skillnaden mellan virens
lagvatten och sommarens hogvallen och vilken egendomligt
nog alldeles forbisetts av alla tidigare (orfattare (bl. a. av
prof. Sveperivs i hans ar 1901 ulgivna gradualavhandling
»Studier 6fver Ostersjons havsalgllora», vilken dock grun-
dade sig pi 3 somrars studier i de delar av Oslersjon, diir
detta bilte ar tydligt uthildat).

[ intet av Sveperivs' arbeten finnes nagon hanvisning
till milt ovan citerade tryckta meddelande av ar 1922 lika
litet som till mina i diskussionen 1923 limnade meddelanden.

S

Jag begagnar tillfallet atl i snmman(atta min nuvarande
kinnedom om algvegelationshiltena vid den svenska Osler-




sjokusten, grundad pa sedan sommaren 1914 pagdende stu-
dier i norra Kalmarsund och Stockholms skargard saml vid
Gotland. Foljande strandbalten kunpa dar normalt urskiljas:

[. Acrohalofytballel eller aérohalinen (Dv Rigtz
1925 a, b och ¢, 1930 p. 358). Halofoba vaxtsamhallen
dominera, men med ett mer eller mindre starkt inslag ay
waerohalolyters, d. v. s. av det atmosfariska saltet gynnade
arter.  Baltet ligger helt ovan havsvattnets rackvidd. Det
motsvarar SErnanners (1917) »epilitoraly.

II. Iivgrohalotytbaltet eller hygrohalinen (Dt
Rietz 1925 4, b och ¢, 1930 a p. 359—360). Halolila land-
vaxtsamhailen (av fanerogamer, mossor, lavar och speciellt

1 baltels nedre del aven alger) dominera, utsatla for inter-
mitlent havsvattensindrankning (genom vigsvall eller extremt
hogvatten) men levande slorre delen av sift Liv over vati-
net. Baltel motsvarar 1 prakliken SERNANDERS (1917) »supra-
hitoraly, men nedre delen av detsamma faller enligh Sin-
NaxnpERs hvdrograliska definition mom »litoralens, d. v. s.
ligger under hogvattenlinjen. Betrallfande de tre under-
balten, som kunna urskiljas 1 detta balte, och dessas facies
och horisonter, jir Dv Rirz 1925 a, b och ¢, 1930 a p. 359
~360. Av betydelse ur algologisk svnpunkt ar endast det
nedersta  underbaltel, det nedre hygrohalofythaltet
eller Verrucaria maunra - Calothrix scopulorun - baltet, ulthil-
dat pa skuggiga ytor som en mer eller mindre ren Verru-
caria maura - horisont, och pa soligare ytor som en Ca-
lothrix scopulorum - Lichina confinis - horisont eller en ren
Calothrix scopulorum-horisonl. [ defta underbalte upptrada
ofta aven mer eller mindre efemara horisonter av etl Uros-
pora  penicilliformis - samhalle, betingat av langvarig storm
eller langvarigl extremt hogvalten och overvaxande Verrn-
carta manra- och Calothriz scopnlorum - samhallena.

[Il. Hyvdrohalofvtbaltet eller de hydrohalina
havsvaxternas balte (Du Rirrz 1930 a p. 360—363).
detta balte utgores vegelationen av verkliga vattenvaxter,
vilka leva hela eller storre delen av sitt liv under valten.
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Lavar saknas i Oslersjon i della bilte, och algerna harska
oinskrankt pa klippbottnen, medan pa losare botlen dven
fanerogamsambillen spela en stor roll.  Billet uppvisar i
Ostersjon tre mycket tydliga underbalten:

1. De sommarannuella tridalgernas balte (Dt
Ruerz 1925 b p. 328, ¢ p. 365, 1930 a p. 362, jir dven Du
Rierz 1922 p. 93). Detta underbille faller helt inom
SerNaNDER's wlitoraly, d. v. s. det ligger helt och hallel
mellan  hog- och lagvattenlinjerna; det sammanfaller dock
icke med hela »litoralen», dia hogvattenlinjen alltid ligger
ell golt stycke ovan billets ovre grins (jir ovan). Ballels
ovre grans sammanfaller med den nedre gransen lor Ver-
rucaria maura, dess nedre grins med ovre grinsen for
Fucus vesiculosus och overvinlrande (radalger. Medan den
senare grinsen ar myckel skarp och klar, betingad av ut-
lorkningen under vararnas mer eller mindre regelbundel
alerkommande  lagvattenperioder (Dt Rierz 1922), dr den
forra gransen mera diffus och olta svar att faststalla, al-
minstone i de [all da det nedre hygrohalolytbhaltet icke
inlages av Verruearia maura ulan av en Calothrixz scopu-
lorum - horisonl.  Jag trodde mig tidigare kunna urskilja ett
sarskilt cvanofycé-bilte (utan  Verrucaria maara) mellan
Verrucaria maura - Calothrix scopulorum - ballel och de som-
marannuella tradalgernas balte (jfr Du Rierz 1925 b p. 329,
1930 a p. 361), och sokie under en tid folja L. G. SiésTEDTS
(1928) forslag all pa Verrucaria mauara - losa klippor paral-
lellisera Verrucaria maura - gransen med en granslinje mellan
en Calothrix scopulorum- och en Calothrizx fasciculata - hori-
sont.  Mina faltobservationer under aren 1929 och 1930 i
[orening med bearbetningen av de tidigare arens exakia
profilmaterial ha emellertid tvungit mig att helt slopa detla
rena evanofyee-balte 1 mitt system. Det visar sig nimligen
1 manga fall, all Verrucaria maura - horisonlen kan gransa
direkt till en typisk sommarannuell tradalghorisont, och de
cvanolycé-horisonter av  Calothrixv scopulorum {. ramosal

U1 likhet med Jo Scrnapr (1899 p. 391 - 392) ser jag mig icke |
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eller Ripunlarta alra, som man ibland kan finna inskjutna
mellan Verrucaria maura-Calothriv scopulornm - ballet och
de egentliga radalghorisonterna, aro endast av lokal och
Lllfallig natur, d. v. s. facies av det oversta tradalghaltet, vilka
ett annat v kunna ersiattas av en tvpisk tradalghorisont.

Horisontfoljden 1 de sommarannuella tradalgernas balte
kan vaxla belydligt icke endaslt [ran plats Uil plats och
frin manad tll mianad under en och samma vegetalions-
period utan ocksd frin ar till ar. Den nedre delen av
baltet brukar ofta vara uthildad som en  Dictyosiphon
foeniculacens- eller Ceraminm diaphanam -hovisont, vars ovre
grans sattes av nagon av senvarens eller sommarens lag-
valtenperioder. Sommaren 1929 [oljde L. ex. vid Jungfrun
en c:a 15 dm maklig och mveket skarpt begransad Die-
tyosiphon  foeniculaceus - horisont omedelbart ovan Fucus-
Pylaiella-baltets  ovre grans: medan den senare grinsen
detta ar synes ha bestimis av en extrem och langvarig
lagvattenperiod 1 februari, hade den ifragavarande Dictyo-
siphon-horisontens ovre grans (vdligen satts av nagon av
de bada mindre extrema lagvattenperioder, som [orekommo
1 mitlen av april och 1 slutet av maj. I denna del av de
sommarannuella tradalgernas balte kunna aven Dictyosiphon
balticus !, Pylaielle litoralis och (speciellt i mer eller mindre
tororenat vatlen) Cladophora crystallina och Enteromorpha-
arter spela en roll. Baltels ovre delar intagas i regel av
mera elemira Urospora penicilliformis- eller (under gynn-
samma sensomrar) Ceranuum diaphanum - horisonler: aven
en clemar Dictyosiphon foeniculaceus - horisonl (av myveket

stand att uppratthalla Calothric fascienfafa som egen arl. Dess namn
som form av €. scopulornm bliv enligt gallande vegler [ ramosa J.
Schmidt,

L = Gobra ballica (Gobl) Reinke.  Mina studier over denna art,
vilka komma att inom kort publiceras i annat sammanhang, ha tvungit
mig tillbaka till J. E. Anescroves (1876) asikt, enligt vilken den inga-
lunda representerar nagot cget slikte utan tvartom ar sa nara beslaktad
med Dictyosiphon Chordaria Aresch. och D. Mesogloia Avesch,, att t. o. m.
dess artratt kan dragas i Wvivelsmal.
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lagvuxen Dictyosiphon) kan har ibland linna vaxa upp,
och nagon ging kan aven Bangia pumila, Ulothrix sp. eller
(1 grottor) Rhodochorfon Rothii spela en roll. Samtliga dessa
horisonter lordra for sin utbildning en icke allt for kort
sammanhangande hogvaltenperiod; ulsattes baltets ovre del
allfor ofta for uttorkning genom ligvatten, vilkel icke sallan
ar fallet aven under sommarens senare del, ersaltas lrad-
alghorisonterna 1 denna del vanligen av mera motstands-
kraftiga cyanolyeé-horisonter av Rivularia atra cller Calo-
thrix scopulorum (f. ramesa). Dylika cyanofyceé-horisonler
bilda ofta (men icke alltid, jfr ovan) baltets avslulning
uppal, och kunna da latt ge ett orikligt intryek ay elt mera
generellt cyanolyceeé-ballte.

Delta och foljande underbalte bildade tillsammans
SvepeLivs' (1901) »litoralregionn. Den skarpa och tvdhiga
gransen dem emellan forbisigs av Sveperivs helt och
hallet, och den »ovre liloralregion», som SvEDELIUS ur-
skilde 1 motsals mot »den nedre litoralregionen», kom
darlor att omlatta sival de sommarannuella tridalgernas
balte som delar av del oversta Fucus-Pylatella-ballel. Sa-
lunda kunde enligt Svenevivs (1901 p. 26) Fucus vesicu-
losus »olta iakltagas» 1 »den ovre litoralregionen», vars
undre grans uppgavs g& pa omkr. !z m djup — en siflra
som givetvis saknade varde, da den 1cke hanfordes till nagot
bestamt valtenstind.

2. Fucecus=-Pylaiella-baltet (Du Rierz 1925 b p.
327, 1920 ¢ p. 366, 1930 a p. 362). Detta underbaltes ovre
grans, vilken kan fluktuera nagot fran ar till dr, bestam-
mes av ullorkningsgransen vid de varje var aterkommande
ldgvattenperioder, vilka ned till en skarpt markerad grans-
linje doda saval de overvintrande tradalgsamhallena som
de under foregaende ar grodda Fuens-individ, som vagat
sig for hogt upp. Om en dylik ligvattenperiod dtfoljes av
solsken och mycket Tugnt vader, kan gransen ifraga sallas
praktiskt taget vid lagvattenlinjens niva, men 1 regel kom-
mer den pa grund av vagsvallets uljamnande inverkan att
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sattas nagot hogre upp. Jag har haft tillfalle att 1akttaga
dylika ultorkningskataslrofer saval pa Jungfrun i borjan
av juni 1914 och 1 slutet av maj 1917 som 1 Nynashamns-
skargarden 1 slutet av maj 1930. — Huvudmassan av detta
underbaltes vegetation utgores av Fucns wvesiculosus - sam-
hallen med Pylaiella litoralis som forharskande art 1 trad-
algskikt och epifylvegelation: med della Pylaiella-synusium
alternera vanligen saval 1 tradalgskikt som epifvivegetation
synusier av Ceramium diaphanum och (under sommaren)
Dictyosiphon  foeniculacens, vilken under sensommaren och
Loslen ofta blir den dominerande (radalgen aven i detta
halte. Mera sparsamt upptradande tridalgsynusier bildas
av Aegira (Euadesme) virescens (speciellt under varen), Dic-
tyosiphon balticus (under eltersonunaren), Chorda filum,
Ectocarpus siliculosus, Cladophora rapestris och Seglosiphon
lomenfarins (den sistnamnda endast under varen, jfr Du
Rierz 1930 b): isvonerhet i mer eller mindre fororenat
valten kunna aven Cladephora crystallina, Cl. conglomerata
och diverse Enteromorpha-arter spela en stor roll.  Elt
rent epilytiskt synusium (pa Fucus vestculosus) bildas av
Llachistea  fucicola, och Hildenbrandia profefypus kan sa-
val 1 detta som 1 foregaende underbalte bilda ett skorp-
algsynusium pa klippor och stenar, om ddalger och
Fucus 1eke vaxa alltfor tatt. I ballels nedre delar till-
komma saval 1 Wradalgskikl som epilytvegetation Stictyost-
phon tortilis- och Furcellaria fastigiata - synusierna.  Pa slata
och starkt exponerade hallar 1 underballets ovre del for-
svinner vanligen Fucus utom 1 sprickor och gropar, och
tradalgsvnusierna bli allenarddande, men aven har kan
man allid patraffa atminstone enstaka Fucus-individ |
sprickorna upp till underbaltets ovre grans. Dess nedre
grans ar svar att siakert faststalla, men synes kunna ligga
vid ratt vaxlande djup; medan den vid Jungfrun synes
halla sig vid ¢:a 7 m (Dv Rierz 1925 b p. 327) torde den
1 Stockholms skargard knappast gd fullt sa djupt; 1 av-
stangda vikar har jag diar funnit den redan pa ell par
Botaniska Notwser 1930 28
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meters djup.  Fueus-Pylaiella-bhaltet laller 1 sin helhet inom
SERNANDERS »sublitoraly.

3. Fuarcellaria-baltel (»der Mylilus-Furcellaria-Rho-
domela-Guartel» Dv Rirrz 1925 b p. 326, »ndie unlere
Hydrohalophytenstufe» Du Rierz 1930 a p. 362—363).
Detla underbalte domineras vanligen fullstandigt ayv Fur-
cellaria fashigiata - synusict, vilket vanligen tllsammans med
Mytilus edulis - synusiet och Membranipora crastulenta -synu-
siet bildar en myckel karakterislisk hiocoenos. Aven Rho-
domela subfusca spelar ofta en slor roll och kan lokalt bli
den dominerande arten, men trader vanligen alldeles till-

baka for Furcellaria. 1 synnerhet 1 underbaltets nedre del
och pd losare botten kan aven Phyllophora Brodiaei? ofta
dominera. T alla dessa samhallen ingd [ 0. mer eller
mindre regelbundet foljande arter, av vilka mojligen nagon
tillfalligtvis kan bli dominant: Ceraminm diaphanum, Poly-
siphonia nigrescens, P. wviolacea (saknas i Kalmarsund),
Pylaielle  litoralis. Sphacelaria  racemosa och Stictyosiphon
lortilis.  Pi block och smasten bildar Lithoderma fatiscens
vanligen elt skorpalgsynusium av stor belvdelse, och 1 syn-
nerhet i baltets nedersta del kan della ofta bilda havs-
bottnens enda vegetation. Huruvida denna Lithoderma-
horisonl rent av har karaktaren av ett sjalvstandigt under-
bilte, ar annu en oppen fraga (jir Duv Rierz 1925 b p. 326).
Furcellaria-baltet faller liksom Fucus-Pylaiella-ballet  helt
inom SERNANDERS »sublitoraln: 1 Sveperivs’ avhandling av
1901 raknades endast Furcellaria-baltel 1ill sublitoralen.
IV. De rena zoocoenosernas balle (Dv Rierz
1930 a p. 363. Motsvarar KirrryMans och SERNANDERS
welitoraly,  Gransen mellan delta och foregaende balle ar
annu mycket ofullstandigl kind.  Vid Stora Karlso synes
den ligga vid c¢za 40 m djup (Du Rierz 1925 b p. 326): i

Ldfr Fo Bora 1930

Y Genom en lapsus kom denna art att omnamnas som Polysi-
phonta Brodiaer @ min exkursionsguide for Junghun (Du Rierz 1925 b
p. 427).
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regel lorde den emellerlid knappast ligga sa djupt. Nagot
narmare studium av della balie har icke ingall i mitt
arbetsprogram.

En ultforligare redogorelse for algsamhillen och alg-
balten vid Jungfrun och for deras vixlingar i relation
till  vattenstindslérindringarna  under  dren 1914—1920,
1925 och 1929 kommer atl inom kort framliggas i min
allminna monograli dver denna 6s vegelation. Mina iakt-
tagelser dver samma problem fran Stockholms skirgird
(1916, 1918, 1929 och 1930) och Goltland (1917 och 1918)
komma likaledes att inom kort i sin helhet publiceras.

Upsala Universitets Vaxtbiologiska Inslitution den 12
sept. 1930.

Algal Belts and Changes of Water-level at the Swedish
Coast of the Baltic.

Summary.

The regular influence of the periodic variation of waler-
level upon the algal vegetation of the Baltic was discovered by
the author in 1917, and mentioned for the first time in literature
in Botaniska Notiser 1922 p, 93, The author there described the
sharp boundary-line formed in the algal vegetation by the low-
water line of the spring, and mentioned that above lhis line
there occurred only low-growing communities of Ceramium and
Dictyosiphon developed during the summer.  This remarkable
wbelt of summer-annual filiform algae» was described more fully
in a paper by the author printed in 1925 (Dv Rierz 1925 b).

The recent claims of N. E. SVEDELIUS (1929 p. 366) Lo have
established those facts in his paper of 1927 must therelore be
tirmly disallowed.

The rescarches of the author in the years 1914 1930 have
led to the recognition of the following maritime and marine ve-
getation-belts at the castern coast of Sweden:

1. The aérohalophyte-hell (or the aérohaline belt).

II.  The hygrohalophyte-belt (or the hygrohaline belt), The lower
limit of this belt is marked by the lower limit of Verrnearia
e,

I11. The hydrohalophyte-belt (or the belt of hydrohaline waler-
plants).
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1. The beltl of summer-annual filiform algae. The lower
limit of this belt is determined by the low-water periods
in spring.

2. The Fueus-Pylaiella-belt.

3. The Furcellaria-bell.

IV. The belt of pure zoocoenoses.
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Studies in the Taxonomy and Ecology of

Ceramium diaphanum in the Baltic.
By G. Emvar Duv Rierz,
1. Introduction.

During the algological investigation of the Swedish
part of the Baltic carried out by myself during the last
15 wvears, I have had ample opportunities of studying the
Ceramium-populalion known in recent literature under Lhe
names of Ceraminum diaphanum, C. corticatulum, C. strictum,
ete.,, and forming the object of a prolific polemic literature
of the last years (comp. especially Sveprrics 1927, 1929,
SiosTEDT 1928). A few preliminary notes on my observa-
lions were published aiready in 1925 (Do Rigrz 1925 a,
b). It was my original intention to include my main
material of observations into a comprehensive account of
the marine algae of the island Jungfrun (in Kalmarsund,
at the southern parl of the Swedish east-coast), which 1
am preparing at present. However, as it may go some
time yet before I have this comprehensive account ready
for print, and as lhe chapter dealing with the Ceraminm-
problem has grown out to a size that makes it better
suiled for a separate publication, I have decided to publish
it separately already now, hoping that my observalions
may prove to be of some value for the continued discus-
sion of the interesting problems connected with the Cera-
minm-population concerned.

2. Taxonomy.

The Ceramium-population of the inner part ol the
Baltic consists of two very distinctly separaled parts, one
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of which belongs to Ceraminm rubrum (Huds.) C. Ag,
while the other will be trealed here as one species under
the name ol Ceraminm diaphanum C. Ag. The laller part
of the Baltic Ceraminm-population has been treated in lhe
mosl differenl ways by the various authors who have
dealt with the Ceramia of the Ballic and adjacent parts
of the ocean, The following list of synonymes, which is
probably by no means complele, may give some idea of
the extremely intricate taxonomy of this population.

Ceraminm diaphanum C. Ag.

Rorit 1806 p. 15475 €. A, AcarDpH 1811 p. 17, 1817 p. 61,
1824 p. 133, 1828 p. 150; LyNapyr 1819 p. 119; ITanvey 1848 lab.
193; Krok 1869 p. 84; H. E. PETErRSEN 1908 p. 18, 1911 p. 97;
KyLix 1909 p. 328, 1924 p. 444 RosENVINGE 1923—24 p. 376; Du
Rigrz 1925 a p. 328; SJOsTEDT 1928 p. 6; LAROWITZ 1929 p. 365.
— Conferva diaphana LIGHTFOOT 1777 p. 996 ?; Flora Danica (1792)
tab. 9512; Rorn 1800 p. 2262; DiLLwyN 1809 p. 79, tab, 382 —
Gongroceras striclum KUtziNg 1811 p. 735, — Ceramium sfrictum
GrEviLLE et HHARVEY in Harvey 1831 lab. 334; Prrensein 1908 p.
61, 1911 p. 98; BosENVINGE 1923—24 p. 377; KyuLin 1924 p. 445;
SIOSTEDT 1928 p. 8; LARowITZ 1929 p. 367. — Gongroceras lenui-
corne KiUrzing 1811 p. 736, 1862 tab. 82 d, . — €. diaphanum g
arachnoidenm €. A, Acarbpa 1821 p. 134, 1828 p. 152, C. arach-
noidenm J. G. AGarbH 1851 p. 117 (ef Kyrix 1924 p. 411); Krok
1869 p. 83; Larkowrrz 1929 p. 362 (. fenuissimum j arachnoi-
deum HAUCK 1885 p. 105, - €. coplicalnlum KYLIN 1907 p. 176,
1924 po 446; Du RieTz 1925 a p. 328; SVEDELIUS 1927, 1929, — (.
verfebrale PETERSEN 1908 p. 63; ROSENVINGE 1923 21 p. 380,
Lakowrrz 1920 p. 364 — €. eimbricum PETERSEN in ROSENVINGE
1923—24 p. 378. (. tenuissimum KRok 1869 p. 83; STROMFELT
1884 p. 8; SvEDELIUS 1901 p. 127 (non J. G. AGAnDH 1851). C.
gracillimum Gonpl 1877 p. 4 5; LakowiTz 1929 p. 363 (non GRIFFITH
el Hanvey 1851). . circinnalum KIELLMAN 1897 p. 471—192;
SVEDELIUS 1901 p. 127; Lagowitz 1907 p. 12, 1929 p. 370 (non
Jo Go Acanbu 1851), — €. fruticulosum SVEDELIUS 1901 p. 128 pr.
p. (see. deser)); LAgowITz 1920 p. 368 pr. p. (exel lig), (non
J. G AcAanpn 1894). ;

As is seen [rom this iist, earlier authors often tried to
identily different forms of the Baltic C. diaphanum-popu-
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Iation wilth various species deseribed [rom other seas.
Thus Krok in 1869 tried lo divide the Baltic population
between the three species C. arachnoidewm, C. tenuissimum,
and C. diaphanum, and SvebperLius in 1901 between the
three species C. lenuissimum, C. circinnalum, and €. fra-
ticulosum . Through the investigations of H. E. PETERSEN
(1908) and H. Kyvoin (1909) it was made clear that the
true €. fenuissimum (Lyngb.) J. Ag. did not occur in the
Baltic at all, and that all the old records of this species
from the Ballic region were based upon wrong identifica-
tions. The Baltic Ceraminm-populalion concerned was
divided by Prrersen (1908, 1911, 1923—24) inlo three
species: C. diaphanum, C. strictum, and C. vertebrale. This
division was criticized by Kyoixy (1909, 1924), who had
described a new species belonging to this group already
in 1907 (from Lhe Swedish wesl-coasl): C. corticatulum
Kylin, reduced lo a form of C. diaphanum by Prrinrsex
1908. Kyriy now wished lo maintain his C. corficatulum
as a separate species; on the other hand, he was much
inclined to unite the rest of Prrersen's C. diaphanum
with Petersex’s C. striclum and C. vertebrale 1o one spe-
cies. In my preliminary papers of 1925 (D Rierz 1925
a, b) I followed him in keeping C. corticatulum distinet
from €. diaphanum, though with some reservations. Also
SveprLivs (1927, 1929) took up C. corficatulum Kylin as
a species, though also he expressed grave doubts regarding
its aulonomy.

In 1925, PeTeErsexy maintained €, diaphanum and
C. slriclum as lwo species, but with the following reserva-
tion: »Was die Realitit betrifft, ob wirklich die Cer. dia-

VI have seen only one specimen of SVEDELWS' €. fruticulosum (in
Mus. Ups.); this specimen belongs to €. rubrum. But Sveprnivs' des-
cription (according to which the nodes are growing only upwards,
forming a bark not completely covering the internodes) clearly shows
that a part of it must belong to €. diaphanum. True €. fruticulosum
is certainly lacking in the Baltic.
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phanum und  Cer. strictum Formen einer einzigen sehr
variablen Arl gehoren, so muss ich zugeben, dass dieses
sehr wahrscheinlich ist; doch meine ich nicht, dass diese
Frage so aufgeklirl ist, dass es notwendig ist den alten
Standpunkt zu verlassen.» (PrTERsSEN 1925 p. 206). As
to KyLin's €. corticatnlum, PETERSEN maintained his old view,

In 1928, L. G. Sidéstepr published a new revision of
this inlricate group, based upon a thorough study of the
Ceramium-population at the coast of Skiane in South Sweden.
He maintains €. diaphanum and C. strictum as separate
species, but draws the boundary between them in a quile
new way, transferring a parl ol Perersen’s C. diaphanum
to C. strictum. However, he does nol seem to be quite
convinced of the autonomy of these lwo species, as he
wriles in p. 4: »lPor, it a boundary is to be drawn bet-
ween these two species, digphanaom and strictum, and all

the numerous variations belonging to them, — and I con-
sider that at any rate from a practical standpoint there
ought lo be such — this boundary should ... ». In his

C. strictum, Siostepr includes PETERSEN's C. vertebrale
and also his €. cimbricum (the laller not a Baltic form).
As to Kyuin's C. corticatulum, he divides it between C.
diaphanum and C. strictum.

As we have seen, there is a remarkable disagreement
belween recent Scandinavian authors as lo the nalural
division of the Ceraminm diaphanum - group inlo species.
They all wish lo divide the group in some way inlo lwo
or more species, but not lwo of them make this division
in the same way. Already this faet ought to awake some
doubt about the possibility of a natural division of the
population concerned into several species. And a careful
study of the greal material of Baltic Ceramia collected by
mysell at Jungfrun, in the archipelago of Stockholm, and
at Gotland, has brought me to the conviction thal the
whole Ceramium-population of this part of the Baltic
(except C. rubrum) must be kept as one species. Whether
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we try to divide it according to the ramification, the cor-
tication, the number and size of cells in the nodes, or the
length of the internodial cells, we find a continuous series
of forms that does not allow any natural boundary to be
drawn anywhere. Under these circumstances, any division
of the population concerned into several species must be
arbitrary and of little scientific value. Even a division of
it into several forms appears to be of little use !, as long
as we do nol know more than now ahoul the variation
of the characters mentioned above in relalion lo the age
of the specimens, to the alternation of generations, and
lo the habital. We shall return to these questions fur-
ther below.

If we follow the course of considering lhe whole po-
pulation concerned one species, the problem arises whal
this species should be called. [ do not think that there
can be any doubt about the priorily of the name Ceramium
diaphanum C. Acarpn (1811). Recent authors use to cile
ITanveEy as the author ol this combination; the reasons
are given by Kyvin (1924 p. 444) as follows: »Da es ge-
genwartig nicht maoglich ist, sicher zu entscheiden, auf
welche besondere Alge altere Verfasser mit dem Namen
C. diaphanum abgezielt haben, belrachten die Algologen
im allgemeinen die von Harvey (a. a. 0.) abgebildete
Alge als C. diaphanum in lypischer Weise entwickeltn.
However, I cannot see that this course is necessary. Even
if we cannot clear up the idenlity of Conferva diaphana
Lightf. (1777) or of the oldest combination Ceramium dia-
phanum (Roth 1807), there cannot be any doubt that
our population formed al least a great part of Ceraminm
diaphanum C. Agardh (1811 p. 17, 1817 p. 61), which is
said by Acarpu (1817) to occur in »Sinu Codano, mari
Baltico ? et Septentrionali vulgaris». As there appears lo

1 4s to the general principles and units of taxonomy comp. Du
Rietz 1930 h.
2 Spaced out by Dv Rierz.
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be litlle hope of ever getling the identity of Conferva
diaphana Lightl. and Ceramium diaphanum Roth clear, we
must, at least preliminary, accepl Ceraminm diaphanum
C. Ag. as the name of our species. The idenlily ol Lhis
species with €. diaphanam Harv. appears to be somewhat
doubtful.  According to Kvurix (1924 p. 445), the nodal
tissue of the British C. diaphanum IMarv. does not show
any lendency at all to grow upwards. On the other hand,
this tendency is very marked in most of the Scandinavian
forms ol C. diaphanum (sens. lal.); in my Ballic collection,
I found it (more or less developed) in practically all
specimens  which were sufficiently old. the only exception
being formed by some of the exireme deep-water forms.
Thus €. corticafulum Kylin is simply a synonym of €.
diaphanum C. Ag.; even il C. diaphanum Iarv. should
turn out to be a different species and Licurroor’s Con-
ferva  diaphana should be proved to be identical with it,
in which case the name Ceramium diaphanum should be
kept for this species, KyLin's new name Ceraminm cortica-
tulum would be absolulely unnecessary, as there is still
left al leasl one older synonym, namely Gongroceras tenui-
corne Kilzing (1841). That G. lenuicorne Kiilz, was pro-
bably identical with €. corticatulum Kylin, was mentioned
already by KyrLin (1907 p. 177), though with the following
reservation: »Mil Sicherheit dies zu enltscheiden, ist indes-
sen ohne Originalexemplare unmoglich». However, KiiTziNG's
figure is quite clear, showing just the characleristic features
of Kveiw's €. corticatnlum, and it is abolutely impossible
to refer it lo any other Swedish Ceramium-species (KCTzZING's
species was described from the west-coansl of Sweden).
Ceramium diaphanum C. Ag. (in the wide sense app-
lied here) is a very polymorphic species, obviously consis-
ling of a great number of biolypes, and many forms of it
have been deseribed by various aulhors. Several of these
formas are olten found growing together under the same
condilions, but to some exlenl they seem to group them-
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selves inlo a sorl ol »ecotypesy in the sense ol Turesson
(comp. SsostepT 1928 p. 15). Thus the forms with slight
ramification, more or less straight tips and reduced nodal
tissue (€. strictum Peters.) are found only in deep water;
but on the other hand, there are also deepwater-forms
wilh the nodal lissue well developed and many-celled
(€. wvertebrale Peters.).  Also the length of the internodial
cells is generally increasing towards the deep water; ho-
wever, also Lypical f. corticalulum in Kyvin's and SiosTEDT'S
sense (i. e. a rather corticated form with shorl internodes)
may be found as deep as in the Fureellaria-belt.  As to
the internodial cortication, it may be completely lacking in
some of the reduced deepwater-forms (C. strictum Pelers,
and C. wverlebrale Pelers.), and also in young specimens
of the other forms as well as in the vounger branches of
old specimens. But 1 have never been able to find any
old specimens of these forms completely lacking the up-
wards-growing nodes. As Sveprrivs (1927 p. 16) has
emphasized, Lhe cortication generally seems fo be less
developed in the sexual than in the asexual generalions,
simply because old individuals of the sexual generations
are more rarely found. Bul in older eystocarpic individu-
als I have always found very distinetly upwards-growing
nodes. Thus the true »€. diaphanum [, lypicum» of
Perersex  and  Si0steEpT seems to be of a somewhatl
doubtful existence in the Baltic except as a juvenile state.

The most extensive corticalion is found in the basal
parts of old overwiniering individuals in the Fucus-Pylai-
ella-belt; here the internodial cells may be completely
overgrown, simulating those of C. rubrum (comp. Lakowirz
1929 fig. 498), bul then the younger branches always
show the distinet bands with upwards-growing corlication

T

characteristic of C. diaphanum.
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3. Ecology.

The appearance ol alternating sexual and asexual
generations in  C. diagphanuwm  has lately been the subjeel
of much discussion. In a shorl abstract of a lecture
given in 1923, Sveperius published the [ollowing theory
of a seasonal alternation of sexual and asexual generalions
ol C. diaphanum in the Baltic (SvEpELIUS 1923 p, 388,
translated here from the original Swedish lext):

»The speaker held it to be extremely possible, that
the cystocarpic individuals appearing at the height of the
summer originated from tetrasporic individuals, which had
overwinlered and spread their letraspores in early summer,
those letraspores thus having immediately germinated. From
the cystocarpic individuals fructificating during late sum-
mer then those letrasporic individuals originated, which
alter growing up in autumn had overwintered, ele.»

In 1925, I showed in two short notes (Duv Rierz 1925
a p. 328 and b p. 366) that matters were somewhat more
complicated than Svepervius imagined, since both cysto-
carpic and tetrasporie generations oceured in late summer.

In 1927, Sveperivs published his theory in a more
detailed form. The main content of the theory in the
form given to it at this occasion are shown by the fol-
lowing abstracts from his own summary:

»Ceramium  corticatulam appears wilthin the area for-
ming a special association in the upper litoral zone; in
lale autumn and in winler there are only letrasporic
plants at various slages of developmenl, in lhe late summer
chiefly sexual plants (male and female)»

»These sexual plants must be derived from tetraspores
dispersed in spring and early summer (May — June 1923)
and spread (rom the telrasporic plantls which have survi-
ved the winter.»

nThe course of development is then as follows: the
mature cyslocarpic plants growing on rocks during the
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middle and latter part of the summer (Aug.) give rise by
their carpospores to the tetrasporic plants of late autumn
(on both rocks and reeds). These survive the winter
and thus live during a longer period than the more
ephemeric sexual plants, disseminating the bulk of their
letraspores in spring and early summer. From these lefra-
spores the sexual plants of late summer are derived. The
circumstance that the latler are not, as a rule, lound on
recds is explained by the fact thal the new annual shoots
of reeds do not come up in spring before the dissemina-
tion of the tetraspores takes place. The occurence of
tetrasporic plants at all seasons is due lo the paraspores
that have also been produced by the tetrasporic plants.
The paraspores breed only tetrasporic plants. On the other
hand, paraspores are lacking in sexual plants.

The alternation of generations of Ceramium corlicatulum
has thus the character of a seasonal alternalion ol genera-
tions with the gamelophytes as ephemeric late summer
algae and the tetrasporic planls as winter algae of some-
what more extended duration.» (SvepeLivs 1927 p. 24 —25).

In his revision of the Ceramia of southernmost Sweden
mentioned above, SyostTEDpT (1928) also published a detailed
criticism ol the theory of Sveperivs, summarizing this
crilicism in the following statements (p. 23):

»A collection and comparison ol the data presented
in all the foregoing lables indicate:

1) That in €. digphanum {. corficatulum as well as
in other lorms bhelonging to the series diaphanum-strictum
the reproductive bodies consist as a gencral rule of para-
spores and lelraspores;

2) That sexual reproduction is very rare and that
when sexual plants do occur, they appear during the
summer;

3) That at any rate no regular seasonal alternation
ol generalions in the Svedelian imporl occurs: and

4) That the alternation observed in isolated cases by
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Sveprrius is to be regarded as purely local and casual and
that the Svedelian theory thus lacks general applicability.»

The observalions communicated by Ssostept [fully
confirm my statement of 1925 that the Ceraminm-popula-
tion of the late summer is by no means exclusively or
even predominantly composed ol eystocarpic individuals.
They also clearly show — contrary lo the theory ol
SVEDELIUS that there are several tetrasporic generalions
in each year, and thal an annual eycle consislting only
of these tetrasporic generations is by no means less normal
than the alternation of tetrasporic and cystocarpic genera-
tions deseribed by Sveprerivs. However, the statement
of Siostept that »sexual reproduction is very rare» (in
S30sTEDT's large malerial cystocarpic plants were found only
once) does not scem lo be quite in accordance with the
experiences of Sveprrivs and mysell from other parts ol
the Baltic.

In a reply to Si6sTEDT's crilicism, Sveperivs (1929)
suggests thal the scarcily of sexunal individuals at the
Seanian coast may be due to the smaller changes of the wa-
terlevel at this coast compared wilh the Baltic proper: no
belt of sexual Ceraminm-individuals can be formed, and
sthe tetraspores are spread among other Algal vegetation
that has already occupied the place, and this may perhaps
be one of the reasons why the sexual individuals have
here escaped nolice only to be observed in single cases»
(Svenerius 1929 p. 385). 1f this be true, sexual individuals
of Ceramium ought to be found growing epiphytically
upon other algae, as is often the case in the parls ol the
Baltic investigated by mysell (comp. below), and then 1t
does not appear very probable that they could have been
overlooked completely by Siostepr during his very care-
ful investigalion ol the algae ol the Scanian coast.  Until
the contrary is clearly shown, I think that we must assume
that the Scanian Ceramium diaphanum - population really
differs from that of the Baltic proper as to the alternation
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ol generations, a sexual generation appearing only acciden-
tally in the Scanian population.

v

My own investigations of the Baltic Ceramium dia-
phanum - population  were carried out mainly on the
island  Jungfrun  (northern Kalmarsund) in June 1915,
August 1916, May 1917, June—Auguslt 1918, July 1919,
June August 1920, June and July 1925, and June —July
1929, and in the archipelago of Stockholm in June 1916,
August-—September 1918, August 1929, and May 1930.

From 1915 T possess only very few noles and samples.
They show, however, thal Ceraminm diaphanum was
luxuriantly developed in the Fuens-Pylatella-bell (comp.
Du Rierz 1925 a p. 327, 1930 e p. 428) round Jungfrun
on June 10. The material consists ol old sterile specimens,

wilh very well developed corlication.

In 1916, old sterile (overwintering) specimens of C.
diaphanum were collected on June 20—28 in the Fucus-
Pylaiella-belt in several localities in the archipelago of
Stockholm (Gislinge, Hallskar near Soderarm, and Svenska
Hogarna) growing epiphvtically on Facus vesiculosus both
in the upper and in the lower part of the belt.

In the same year, I made a thorough invesligation
of the Ceramium diaphanum - population of Jungfrun during
the later half of August. The resnlts of this investigation
may be summarized as follows.

In the Fucus-Pylaiclla-belt, very old individuals of
Ceramium were found, growing here and there on Fucus
vesiculosus in the lower parls of the belt. They were all
sterile and  had shed their top-branches, only the basal
parls being left. Possibly these individuals formed the
last remmnants of the Ceraminm-generation ol the previous
winler.

The upper limil of the Fucus-Pylaiella-bell appears
to have been determined this year by a low-waler period
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in March. It was usually found at about 210 em?!'. The
lower and middle parts ol »the belt of the summer-annual
filiform algae» (Dv Rierz 1925 a p. 328, 1930 e p. 426) were
formed mainly by alternating Diclyosiphon foeniculaceus-
sociation and Ceramium diaphanum-sociation ?,  The Cera-
minm-individuals appeared lo be of middle age, with
comparalively well developed cortication, pale-coloured,
and with a rich production of tetraspores and sometimes
also paraspores. Like the Dictyosiphon-population of the
same belt, they must have germinaled in late spring or
early summer after the rise of the water-level. Probably
they were derived from the spores (paraspores?) of the
old Ceraminm-generation of the Fucus-Pylaiella-belt men-
tioned above. Only very rarely Ceraminm-individuals ob-
viously belonging to the wvounger generation were found
in the upper part of the Fucus-Pylaiella-belt; in this belt
the dense Pylaiella vegetation of spring and early summer
probably had not left much space free for the germination
of the Ceraminm-spores (neither on the rock nor on the
Fucus-individuals).

In the upper part ol the summer-annual belt, there
was found in some localities a narrow horizon ol a Cera-
minm-sociation formed enlirely by voung sexual indivi-
duals, growing just below the actual waler-line (al about
176 em) and developed only on very steep rocks, in
fissures and caves, and in other shady places where it
could survive an acecidental low-waler period of short
duration. The individuals of this generation were small

! The figures refer to the number of centimeters below the null-
point of the gauge at Olands Norra Udde (the northern end of Oland),
situated about 21 km from Jungfrun. The connection of my observa-
tions at Jungfrun with this scale were made possible through the
water-level diagrams from Olands Norra Udde which 1 received from
the Meteorologic-Hydrographic State lnstitute in Stockholm., My best
thanks are due to the Director of this Institute, Dr. A, WaLLiN,

? As to the terminology of plant communities comp. Du Rierz
1930 a and d.
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and bright red, with little developed cortication, and moslly
carrving plenly of ecyslocarps. I have not been able to
find any male individuals in the malterial collected, but
according to the observations of SveEperivs such may be
expected to grow mixed with the female ones. Individuals
obviously belonging lo the same generation (with cystocarps)
were found also in the middle and lower parts of the
summer-annual belt, growing epiphylically upon Dictyosiphon
foenienlacens (and rarvely also upon Dictyosiphon ballicus 1)
as well as in the Fucus-Pyluiella-bell as epiphytes on
Fucus wvesiculosus (at least down to 3,5 m), on Dictyosi-
phon foeniculaceus, and in one case on Stictyosiphon tortilis.

According lo the theory of Sveprvius, lhis sexual
generation should have originated from the tetraspores of
the overwinlering asexual generation. However, this does
nol appear very probable. The sexual generation had
evidently germinated during the later hall of the summer,
as it was partly growing epiphyvtically upon the Dictyosi-
phon-individuals of the suwmmer-annual bell, which must
have grown up during the early part of the summer.
Thus it appears far more probable that the sexual Cera-
minm-individuals had originaled from the spores of the
tetrasporic  Ceramium-generation of the summer-annual
belt. This Ceraminm-generation must have grown up
during the early part of the summer, and must have had
ripe spores already some lime in the middle of the summer.

Also in the Fuarcellaria-helt there was plenty of Cera-
mium diaphanum everywhere, but only sterile individuals
were found. They belonged to £ corticatulum and I,
stricto-tenaissimum in Si6STEDT'S sense.

In 1917, old sterile individuals of Ceraminm diaphanum
(I. corticatulum) were common on Fueus pesiculosus in
the Fucus-Pylaiella-belt of Jungfrun during the last week
of May, apparently belonging to the overwintering genera-

I — Gobia baltica (Gobi) Reinke. Comp. Du Rtz 1930 e p. 427

Botaniska Notser 1930 29
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tion. Also in the Furcellaria-bell C. diaphanum was
lound, growing on Furcellaria and other larger algae and
on loose-lying Fuacus wvesiculosus; most ol it belonged to
[. striclo-tenuissimum.

In 1918, tetrasporic individuals of Ceramium diaphanum
(with bolh telraspores and paraspores) were found on the
southern shore of Jungfrun on July 8, lorming a Ceramium-
sociation alternating with Diclyosiphon foeniculaceus- and
Pylaiella litoralis - sociations in the upper part ol the Fucuas-
Pylaiella=belt. This year the Fucus-Pylaiella-bell showed
an exlremely sharp upper boundary-line at 204 -214 cm,
obviously determined by a very marked low-waler period
in the middle of May. Beautilully developed Ceramium-
individuals probably belonging to the same generation
were noted (but unfortunately nol collected) as epiphytes
upon Fucus vesiculosus on July 4. — In the lower part
ol the summer-annual belt, there, was mostly a naked
horizon some decimeters wide, followed by an Urospora
penicilliformis-horizon up to the waler-line of early July
(— 144 cm)). In this Urespora-horizon, and in one case
in the naked horizon, single voung Ceraminm-individuals,
apparently belonging to a new generalion, were noled in
several places on July 4—-8. The further development
of this new generation was sindied on July 23 and Aug.
9 in different localities at the southern shore of the island.
In both places the Urospora-horizon had disappeared,
though some remnants of it could slill be seen on July
23, and had been replaced by a horizon of a young
Ceramium-sociation. In the locality investigated on July
23, this Ceraminm-horizon was growing somewhal lower
down than the Urospora-horizon had grown, and was
found only on steep and shady rock-faces; it was still
very young, the individuals being less than 1 em high.
In the localily investigated on Aug, 9, the Ceramium-
sociation was already well developed, forming a fine hori-
zon occupying at least mosl of the summer-annual belt.
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Unfortunately no collection was made, but judging from
my experiences [rom 1816, it appears quile possible that this
Ceramium-generation of lale summer was a cystocarpic
one. The generation developed in the beginning of July
would then correspond to the second telrasporic genera-
tion of 1916.

Later in the same summer (Aug. 29—Sept. 1, 1918)
the Ceramium-population of the archipelago of Stockholm
was studied on the small islands Ljusharen (Aug. 29),
Stangskar (Aug. 30), and Stora Alskar (Sepl. 1) near
Sandhamn. On Ljusharen, the Fuacus-Pylaiella-belt had
its upper limit at 304 em above the null-point of the
gauge of Gronskar, i. e. 8 dm below the waler-line of the
day. It was followed by a horizon of alternaling Clado-
phora crystallina - sociation (con ering most of the bottom),
Dictyosiphon foenicnlacens - sociation, and Dictyosiphon bal-
licus - sociation; in the sociation last menlioned single indi-
viduals of Ceramium diaphanum with cvstocarps were
collected about 5 dm below the water-line (epiphytic?).
In one place there was a sharp upper boundary of the
Dictyosiphon-socialion 4 dm below the waler-line (— 344
em), and above this line a fline Ceramium diaphanum-
horizon up to 1 dm below the water-line (= 374 cm),
consisting only of Ceraminm diaphanum, moslly cvstocar-
pic individuals but also some tetrasporic ones. — On
Stingskér, there was a very fine Ceraminm diaphanum-
horizon developed from aboul 1 dm below the water-line
of the day (=372 em) down to 5 or rarely 6 dm (= 332
and 322 em respectively), where it was followed by a
Dictyosiphon-horizon: the sample collected contained only
cystocarpic individuals, On  Stora Alskar, there was
also a fine Ceraminm diaphanum - horizon [rom 2 dm
below the water-line ol the dayv (=365 cm) down to 3
or 4, very ravely 6 dm (- 355, 345, and 325 ¢m respec-
tively), followed by a Diclyosiphon foeniculaceus - horizon
or by @ Diclyosiphon ballicus - horizon. The only sample
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collecled, which was from the upper margin of the hori-
zon, consisled entirely of fine, bul apparently rather young,
tetrasporic individuals. Of course this only proves that
the Ceraminum-horizon of Stora Alskiiv contained tetrasporic
individuals, but it does not tell us anything at all about
the roles plaved by tetrasporic and cyslocarpic individuals
in the horizon concerned. — I we try to summarize my
experiences from the archipelago concerned, the upper
part ol the summer-annual belt was regularly developed
as a line Ceramium-horizon, formed parlly by a cyslo-
carpic generation, and partly by a tetrasporic one. This
leltrasporic generation is of a peculiar interest, as it appears
have been of the same age as the cystocarpic one. Possib-
ly there was a letrasporic generation growing lower down
in early summer, disseminating both tetraspores and para-
spores, the tetraspores giving rise to the cyslocarpic gene-
ration of the Ceramium-horizon, and the paraspores lo
the tetrasporic generation. However, the material is too
incomplete. to allow any certain conclusions regarding
this matter.

In 1920, lwo distinet Ceramium-horizons were develo-
ped at Jungfrun, apparently representing two different
generations. [n the upper part of the Fucus-Pylaiella-belt,
a beautifully developed Ceramium diaphanum-sociation was
forming the main vegetation along the northern shore of
the island, while on the southern side it was mostly re-
placed by Diclyosiphon foeniculaceus-sociation, the Ceramium-
sociation forming only palches in a typical Dietyosiphon-
horizon. On June 24, this Ceramium-sociation was very
dense and formed by tall, luxuriant Ceramium diaphanum
[. corticatulo-stricta, with plenly of telraspores (on the
north-eastern shore). On July 2, it was still luxuriant, but
on July 11, it w»began to lighten and die in the tops of
the branches». On July 22, il was completely destroyed,
only hardly identifiable basal parts being left.  On Aug. 9,
nolhing could be seen of il. — Above this Ceramium-
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soctation of the Fucus-Pylaiella-belt, and separated from
it by a very sharp boundary-line at 184 cm (determincd
by iterated low-water periods of spring and early summer),
a young Ceraminm diaphanam - sociation was noted already
on June 24, forming a distinet horizon in the lower part
of the summer-annual belt. [t consisted of light, shorl
individuals of the same form as that of the lower horizon;
all the samples collected consisted of tetrasporie individuals,
some of them with paraspores. In other localilies this
Ceramium-horizon was replaced by an analogous Diclyosi-
phon foeniculaceus - horizon. In one of my proliles on the
northern shore. no upper Ceraminm-horizon was found
on July 2, its place being taken by young Pylaiella litora-
lis-sociation, but on Aug. 9 this Pglaella-sociation was
replaced by young Ceramium diaphanum-sociation; unfor-
tunately no sample was taken, but very likely this Ceraminm-
sociation represented a third generation, possibly a sexual
one.  Anvhow, it is quite clear that al least two distinetly
separaled telrasporic generalions of Ceramunm diaphanum
were found at Jungfrun in the summer ol 1920, and that
probably none of them represented the overwintering ge-
neration.

In March 1921, Dr. Fr. HAgp av SEGERsTAD collected
some samples of algae for me at Singo (northern border
of the archipelago of Stockholm). The algae collected
were all [rozen in the ice at the shore; among them
were line, but sterile specimens of Ceramium diaphanum.

In 1925, the Ceramuun diaphanam - population of Jung-
[run was studied only on June 11 and July 7. On June 11,
a luxuriant Ceramuum diaphanum - sociation was growing
at the southern shore, completelyv dominating the upper
part ol the Facus-Pylatella-belt, and consisting entirely
of a fetrasporic generation (with plenty ol tetraspores as
well as paraspores). On the northern side of the island
it was replaced by Pylaella-sociation. On July 7, the
same Ceraminm-sociation was shll luxuriant. and still con-
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sisting ol tetrasporic individuals; no new generation was
seen. — On June 11, fine individuals with paraspores
were collected also in the upper part of the Fureellaria-
belt, in Ectocarpus siliculosus - socialion 10—12 m deep.

In 1929, a tetrasporie generation of Ceraminm diaphanum
was found at Jungfrun on June 29 (epiphytic upon a
loose-lving Fucus-individual from the lower part of the
Fueus-Pylaiella-belty and July 3 (forming patches of Cera-
mium-sociation in the upper part of the Fucus-Pylaiella-
belt at the southwestern shore, and also growing epiphyti-
cally on Fucus vesiculosus, carrying both tetraspores and
paraspores). The Ceramium-socialion, however, played a
remarkably insignificanl role this year, possibly owing to
the cold spring. On July 27, loose-lying Ceraminum dia-
phanum was collected at the southeastern shore, where
great quantities of it were floaling about belween the
boulders, thrown up by a storm [rom deeper water. The
sample consisted partly ol tetrasporic individuals, bhul
partly of ecvstocarpie ones. On July 29, a new generation
of young sterile Ceramium diaphanum - individuals was
observed on the southwestern shore, growing epiphytically
upon Diclyosiphon balticus in the lower parl of the sum-
mer-annual belt. Unfortunately I had to leave the island
al this time of the summer, and was thus unable to fol-
low the further development of this new generation.

In the same year (1929), I studied the algal vegetation
of the archipelago of Nynashamn (SE of Stockholm) some
days in the last week of August. Very little Ceraminm
diaphanum was seen there; only on Sandskar, a modera-
tely exposed small island, I found some sterile individuals
growing on boulders just above the upper limit of the
luxurianl Dictyosiphon foeniculaceus - horizon occupying the
lower part of the summer-annual bell, Later in the same

vear, in October, Dr. T. GistiiN made a collection of

Ceramium diaphanum at Nynashamn. Most of his spe-
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cimens were sterile, bul there were also some line cyslo-
carpic individuals growing epiphytically upon Chorda filum.

In 1930, I had an opportunity ol studying the Cera-
minm-populalion around Nynishamn in the end of May
(May 22—25). On Sdderskar in the isolated and exposed
archipelago  of Gunnarstenarna, Ceramium diaphanum-
sociation oceured abundantly in the upper part of the
Fucus-Pylaiella-belt, alternaling with the Pylaiella-sociation
and with patches of Aegira virescens - sociation, Scyfosiphon
womenlarius-sociation ete. (comp. Du Rierz 1930 ¢). It
consisted entirely of obviously very old, sterile individuals.
They had shed their top-branches, and [rom the basal
parls that were left there had grown out a greal number
of short perpendicular branches giving the individuals a
very peculiar appearance. Il can hardly be doubted that
they all belonged to the overwintering generation. — On
the western side of Oja (par. Toré), and on the mainland
S. of Nynas Havsbad, Ceramium diaphanum - sociation was
found in the same posilion in more shellered localities.
Here it was formed by lelrasporie individuals looking
somewhal younger than the generation found on Gunnar-
stenarna. Possibly they belonged to a second tetrasporic
generation, which was not grown out yet in the more
exposed islands.

[ am now going to sum up my experiences ol the
seasonal alternation of gencralions in Ceraminm diaphannm
at the island of Junglrun and in the archipelago of Stockholm.

Individuals with tetraspores have been commonly
observed by myself from the end of May to the beginning
of September, and by Svevkrivs 1927 at some oceasions
also in January and March.

Paraspores have been commonly found al Jungfrun
from the beginning of June to the middle ol August.
Svenevits (1927) has found them as late as in the middle
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of Oclober, and SsosteEpT (1928 p. 21) nol only during
the whole of the summer but also at several occeasions
during September and in the beginning of Oectober as
well as in the end of November.

Round parasporangia of the type mostly deseribed as
tyvpical for Ceraminm diaphanum (PETERSEN 1908 p. 32,
57, Kowperue Rosexvinge 1923—24, Si6sTEDT 1928 pl
15) have been found by mysell only once, at Jungfrun
on June 11, 1925, developed on lhe same individuals as
the other type ol parasporangia menlioned below. 'The
common type of parasporangia at Junglrun is the one
described by Gosr (1877 fig. 8), Lakowrrz (1907 p. 11
fig. 5, 1929 p. 366 fig. 489), and SsosTEDT (1928 p. 15H),
namely »special branchlels enlirely converted into organs
of propagation» (Sidstepr 1. c¢.). The following very
accurale descripltion of these parasporangia is given by
Ssostept (1. c.): »These parasporangial branchlets may
present the appearance of translormed, bifurcate, claw-like
thallus-tops or may be scattered along the thallus branches.»
It may be added that sometimes those branchlets are only
partly converted inlo parasporangia, partly preserving their
ordinary appearance. It is a curious and remarkable
fact, that this type of parasporangia is not at all mentioned
by Perersex and Kovrperve Rosexvinge for the Danish
walers. Apparently there is a real difference as to the
formation ol parasporangia belween the Ceramium dia-
phanam-population of this region and that ol the inner
Baltie: in the Danish waters only round parasporangia
occur, while in the Baltic proper — or at any rale al
Jungfrun — this lype is extremely rare, the parasporangial
branchlet being the common Iype of parasporangia. In
the area investigated by Siostepr both types appear (o
be found. — At least once | have seen tetrasporangia
and parasporangia in the same individual (from Jungfrun);
in most cases, however, no letrasporangia are found in
the individuals earrying parasporangia. — The third Lype
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of parasporangia deseribed and pictured by ScHiLLER
(1913 p. 148 fig. 2) for »Ceramium strictum» from the
Adriatic Sea, has not been found at the Scandinavian coasts.

Cystocarps have been found lo be common at Jung-
frun in August 1916, and in the archipelago ol Stockholm
on Aug. 29—Sepl. 1, 1918, They have also been found at
Nynéshamn in October 1929. Only once cystocarps have
been found by mysell in July, namely at Junglrun on
July 27, 1929, By Svepevnivs (1927) cystocarps have heen
found in August both at the coast of Sodermanland and
that ol Smaland, by SsOstEpT (1928 p. 17) only once, in
June, and by PETERSEN (1923 —24) only once, in September.

Antheridia have not been found by myself, but
Sveperius has found them in Sodermanland once in August
and once, in a single individual, in the beginning ol June.
They have not been found by Siostent in Skane, and
only onee, in Seplember, by Prrirsen in Denmark.

* -
*

The overwinlering generation of Ceramium dia-
phanam is certainly a telrasporic one; though this is not
definitelv proved by my own observalions, it is evident
when comparing them with those of SvepELIvs and S10sTEDT.
Accurale information regarding the life-history of this over-
wintering generation is still laeking, but apparently ils
spores (tetraspores and paraspores?) ave dispersed in early
spring — al any rate the spore-dispersal appears to be
completely ended in the end of May — while al the same
time the individuals are shedding their top-branches, only
the basal parls surviving into the summer and completely
disappearing [lirst in August. This overwintering generalion
is confined lo the Fucns-Pylaiella-belt and the Furcellaria-belt.

The spores of the overwintering generation apparently
give rise to a second letrasporic generation which is
growing up during lale spring and early summer in the
lower and middle parls of the summer-annual bell as
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well as in the Fuacus-Pylaiella-belt. Il we accept the cur-
rent theory that tetraspores are always haploid, we must
presume Lhat this second tetrasporic generation is formed
by paraspores produced by the overwinlering generation,
What becomes of the tetraspores observed by SvepELiUs
in January and March, is altogether unknown., SveEDpELIUS
supposition thal they give rise to the sexual generation ol
late summer is certainly wrong; only in two cases there
have been found sexual individuals in the Baltic proper
that may have been produced by the letraspores from
the overwintering generation, namely Sveperivs’ male
individual from June 8, 1924 and my own cystocarpic
individual from July 27, 1929.

The second letrasporic generation mostly produces
abundant tetraspores and very often also paraspores, and
from those telraspores certainly arises the sexual gene-
ration found by Svebkrivs and mysell in lale summer.
This sexual generation is found partly as a narrow horizon
above the horizon formed by the second tetrasporic gene-
ration, il the hydrographic condilions of the year are
favourable (i. e. if there occurs a continuous high-water
period in late summer), partly as an epiphylic synusia
on Dictyosiphon foeniculaceus and D, ballicus in the lower
part of the summer-annual belt as well as on Diclyosi-
phon  foeniculacens, Fucus vesiculosus, ele. in the Fucus-
Pylaiella-belt. Sometimes this sexual generation appears
to be partly replaced by a third tetrasporic genera-
tion of the same age, apparently developed from the para-
spores of the second letrasporic generation.

The origin and life-history of the overwinlering tetra-
sporic generalion has not vet heen sufliciently investligated.
Probably this generation may be formed both by the
carpospores of the sexual late summer generalion and by
the paraspores of the third tetrasporic generation (or pos-
sibly even by those of the second one). [Further investi-
galions during autumn, winter, and early spring are necessary
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for filling up the gap which stll remains in our knowledge
ol the life-history ol the Baltic Ceramiam diaphanum-
population.  Already now, however, the following can be
said regarding the allempls to reconstruct this life-history
previously published by Sveprrivs and Siostepr:

There 1s one nucleus of truth in SveprLivs’ theory
of the seasonal alternalion of generations in the Baltic
Ceramium-population, namely that a sexual generation
until now has been found only in summer and early
aulumn, playing any considerable role only during the
later part of the summer. On the other hand, Sveprrivs
is probably wrong in stating that the Ceraminm-com-
munily of late summer consists chielly of sexual plant
(Sveperies 1927 p. 24) — even in the Ceramium-vegelalion
ol late summer telrasporic generations seem to play a role
at least equal to thal of the sexnal generation. He is also
obviously wrong in assuming that the sexual generation
of late summer »must be derived from telraspores disper-
sed in spring and early summer ... and spread from
the tetrasporic planls which have survived the winter»
(SvepELus 1927 p. 25; comp. above p. 440) — Lhe sexual
late summer generation is nol derved directly from the
overwintering tetrasporic generation but [rom a second
tetrasporic generalion grown up during the carly part of
the vegetation-period of the same vear. There is not a
seasonal alternation of one sexual and one asexual genera-
tion in cach vear as assumed by SvEbprrius there is a
scasonal alternation of al leasl lwo asexual generations
with one sexual one, and probably m many cases only an
allernation of two or three asexual generations,

As to the statements made by Si6sTEDT il must be said
that there is no reason to doubt their validily for the Scanian
coast investigated by himself, and that much of his criticism
of SveperLius’ theory is undoubtedly well founded, but that
he has certainly gone too lar in generalizing his own re-
sults also for the Ballie proper. For the part of the Baltie
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investigated by Sveperivs and myself it is certainly wrong
to say »lhat sexual reproduction is very rare» in Ceraminm
diaphanum, and thal »the alternation observed in isolated
cases by SveEpELius is to be regarded as purely local and
casualy (S36sTEDT 1928 p. 23, comp above p. 441 442).
There is really a sorl of seasonal alternation ol sexual and
asexual generations in Ceramium diaphanum in the Baltic
— lhough this alternation appears lo take place in a way
rather different from that postulated by Svepenius,

Plant-biological Institution of Upsala University, Sep-
tember 14, 1930.
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New or Interesting Swedish Lichens. VI
By A. H. Maexusson,
36. Dermatocarpon Bachmanni Anders.
Strauch- u. Blattflecht. Mitteleur. (1928) p. 25.
»Thallus einblatterig, einzelnstehend, zu kleinen Ro-
setten vereinigl oder rasig zusammengedrangt, muschelfor-

15 mm gross, starr und zerbrechlich, oft lappig
geteill. Lappen aulsteigend, Ausserster Saum aber meist

mig, 3

wieder nach unten zuruckgekrummt. Oberseite hellbraun;
hellaschgrau bis weisslich  bereifl; Unterseile glalt, ganz
schwarz oder gegen den Saum zu verlaufend rauch-braun.
Altere Thalli reichlich [ruchtend. Perithecien schr zahl-
reich, weich, nicht kohlig, mit dem braunen oder schwarz-
braunen Scheilel hervorragend, Muandingspore sehr deutlich
erkennbar; Schlauche mit sehr zarter, hinfalliger Membran;
Sporen kriftig, zweizeilig im Schlauch, griessig-grobkérnig
erfullt, in der Form und Grosse recht verschieden: rund-
lich-elliptisch, langellipsoidisch-walzenformig oder wursi-
formig, 18 25 < 6—8.5 p, meist 21 X 7 p.  Pykniden un-
bekannly  Axpers loc. cit.

Exs.: Macx~, 101,

This spectes, formerly found only in two localilies in
Northern Bohemia, has been collected by me in the follow-
ing localities: Vaslergotland: Angered, Agnesberg 1920
and Gunnilse 1930 (Magy. 101). Bohuslan: Langelanda,
Svanesund and by the church 1930, all these by streaming
water in or near brooks, Harestad, near the church, 1929,
on slightly irrigated rocks. Thereto I have seen it from
Finland: KI. Hilola Mikku laisen 1930 collected by V.
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Risinen and by him ecalled Laatokkaense ad inl. (nomen
ineptuml!),

I will add some anatomical details to ANpERS™ deserip-
tion with which my specimens agree completely.  Thallus
0.2——0.3 or near the apothecia 0.4 mm thick, Upper cor-
tex about 20 p thick, somewhat brownish and towards the
surface dark brown, or colourless with exlerior cells pale
brown. Hyphae mainly perpendicular with darker ends,
3.50(—4.5) p large, thallus
surface slightly uneven. Gonidia 5 10 p in diam., stra-
tum 50—60 p thick, continuous or nol, often lax, scallered
groups of gonidia found down to 100 g from the surface.
Medulla 4 hyphose, air-filled, hyvphae 3—4 p thick, intri-
cale, moderalely thick-walled, often’ conglutinated in the
lower part, lumina '3 of the diam. Lower corlex 35

45 o thick, refracting, with distinet limit to the mednlla,
colourless, lower third dark dirty brown, in KOH almost
blackish, lumina 5—8 i large, angular, with | thickened,
gelatinous wall,

Perithecia 0.3—0.55 mm broad, 0.25—0.3 mm high,
+ globular, Dark brown weft al the ostiole 200300 g
it broad, 70—100 1y thick. The wall of ripe perithecia
30—45 o thick, colourless, grumose, with the exterior 13
—16 p paler, hyphae parallel, dense, inner part with di-
stinel round cells, 3
v with short joints. Paraphyses dissolved. Asei 60—65
(-~ 70) X 15—17 1, elongale. Spores eighl, single ones up
to 30 p long, mostly with 2 large vacuoles, sometimes appa-

lumina angular, thin-walled, 2

4 p large. Periphyses 35—40 >34

rently one- or two-seplate.

Through the kindness of Director J. Axpers I have
had the oppportunity of comparing my specimens with the
authentic one, and there is no doubt that they are identi-
cal.  The most striking feature is perhaps lhe unusually
long spores ol different shapes. Only D. rivalorum (ARN.)
has spores approching those of Bachmanni in length, 18—
23X 7 -8 p (ace. to Anpers). D, Bachmanni is distingu-
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ished from D. meiophyllum also by the size of the cells in
the lower corlex, being in the latler 8—15 p large and
more thick-walled. Besides, Bachmanni is characlerized by
the very dark lower side, dark brown to almost blackish,
often uneven, subvenose.

37. Verrucaria cinereoatra Zschacke (in lill).

Thallus unilformis, rimoso-areolatus, nigricans, maculas
minulas (210 mm) saepe confluentes formans, sublus et
lateraliter nigricans. Perithecia thallo immersa, crebra,
3—10 in quavis areola, verlice nigro convexo non impresso
thallum paullo superante.

Exs.: Magn. 114,

Thallus ecrustaceous, bhrownish black or black, partly
slightly grevish pruinose, eracked areolale, forming small
areas, 2—10 mm broad, often confluent, arcolae 0.3 -0.6
mm  large, 0.3 04 mm thick, separated by very narrow,
blackish-marginated cracks, acutely angular, subplane or
slightly uneven. — Thallus paraplechlenchymatous, the
base (about 30 p) blackish brown like the sides of the
areolae. No distinel upper cortex but exterior 57 p ol
the surface brown, cells 3—4.5 p large, round, like those
in the interior thin-walled. Gonidia throughout the colour-
less parts of the thallus, 585 p large, yellowish green,
dense. :

Perithecia almost completely immersed, 3—10 in each
areola, only the slightly convex, 0.06—0.1 mun broad black
apex visible in the thallus surface or shghtly prominent,
mouth hardly visible, not impressed. — Peritheeia 2300
deep, 200 p broad, ovoid.  Wall blackish brown, 15 20 p
thick all round, at the mouth 3550 p thick.  Asci 10
50312 g, fully developed ones not seen. Spores 15 20

6.5(—8) p large, 8 in number, apparently scldom well
developed. Nucleus |4 greenish blue.

Habitat. On gneissous rocks al the sides ol brooks,

Botermiska Notiser 1930 a0
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only rarely submersed or moistened, associated with Stau-
rothele fissa, Dermatocarpon Bachmanni, Lecanora muralis
and various Aspicilia-species.
Localities. Bohuslan: Langelanda. by the church, collect-
ed 1928 and 1930. Vistergolland: Angered, Gunnilse 1930,
Certainly a good species, distinguished by the blackish
colour and the very minute, completely immersed perithecia.

48. Verrucaria Erichsenii Zschacke.

Apud Ericnas. Flecht. Morangeh. Ostschleswig (1928)
p-- 66 (182),

Exs.: MaGN. 116.

»Thallus nigrescens, tenuis, continuus, nunquam aut
raro parum rimulosus, opacus, parapleclenchyvmaticus. Pe-
rithecia nigra, opaca, nuda, hemisphaerica, prominula, ple-
rumgue sat crebra, minuta, 0.15—0.2 mm lata, ostiolo
minulissimo, margine ostioli nec prominente nec impresso.
Asei clavati vel aliguid ventricoso-clavali, 30—66 > 15—18 L.
Paraphyses nullae.  Excipulum subglobosum, integre fusco-
nigrescens, basi latiore.  Involucrellum nigrum, crassum,
anguloso-productum.  Sporae decolores, simplices, ellipso-
ideae aul lale ellipsoideae, 8 -12 < 5.5—7 n. Gelatina hy-
menialis jodo haud reagens aul raro leviter vinose rube-
scens». Enicus. loe cit.

Besides the localities given by Enricusex, e. g. Bohus-
lan: Lingelanda, Svanesund 1928; Odsmil, Hallesdalen,
near Grolans holme 1928, and Vastergotland: Styrso, Branno
1927 1 may add: Vaslergotland: Styrso, Tangen: V. Fro-
lunda, Niaset. Bohuslan: Torp, Noteviken; Forshalla, St
Hasselon; Fiskebackskil, Gaso: Dragsmark, Kloster, all col-
lected 1930, It is very common in the vicinity ol Svane-
sund on low stones along the shore below the Verrucaria
maunra=belt, as a rule associaled wilth Arthopyrenia orust-
ensis, ravely with Verrucaria microspora at the lower limil.
AL the upper limit it is mixed up with Verrucaria maura.
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Certainly it will be found all along the west-coast of Swe-
den though hitherto overlooked or considered a depaupe-
rate form ol V. maura.

V. Erichsenii is here most often met with in the form
maculiformis  Ericns. (loe. cit.): Thallus forming small
(rarelv 1 em broad) patches, also on smoolh surfaces of
the stone (Macn. 116), The type with continuous slightly
thicker thallus is rather rarve,

{. subathallina H. Magn. n. L.

Thallus tenuissimus vel evanescens.

Eaxs.: Macx: 115

It seems to be a more occasional form with slill more
reduced thallus. When it is completely obliterated il is
not easily recognized, hut there are all intermediate stages
to the tvpe.

V. FErichsenii ‘is cerlainly very nearly relaled (o V.
aractina and might be considered a meagre form of il
But the thallus of V. Erichsenii is always thinner, also
when contiguous, and less scabride [compared with a spe-
cimen from Tromsd, leg. Norvan (Oslo) ZscHacke vidit] and
the perithecia are constantly smaller. As V. Erichsenii cer-
tainly is distributed along the Norwegian south- and per-
haps also wesl-coast il would be inferesling to find out
whether their areas of distribution are quite separated or,
if they are intermingled, whether the differences of the two
species still hold good.

Among other maritime lichens quoted by Enicusex
(loc. cit.) Verrucaria scotina (Svanesund) has, in spite of
much searching, quite escaped my attention like Arthopy-
renta leptotera (Hillesdalen). Verrucaria microspora is cer-
tainly no rare lichen when searched for in suilable locali-
ties, in the sublitoral zone on not too sunny rocks. (Maay.
117). Also collected on flint: Viaslergétland, V. Frolunda,
Niset, 1930.
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39. Arthopyrenia orustensis Lrichs.

Nyt. Mag. Nalurv. (1930) p.

Eas.; Maan, 118.

»'Thallus  tenuissimus, saepe lere obsolelus, effusus,
levis, obscure olivaceo-viridis, madelactus viridescente-ge-
latinosus, hypothallo indistincto,  Apothecia hemisphaerica,
prominula, subnigra, opaca, minutissima, osliolo distineto,
foveolalo. Sporae decolores, subovoideae-oblongae vel ob-
longae, I-septatae, loculis fere aeque longis, altero apice
paullo crassiores.»  Ericus. loc. cil.

Distribution. Bohuslin: Odsmail, Videsgirde and Hal-
lesdalen ele. 1930; Norum: L. Farholmen and St. Askeron
1930; Langelanda, Svanesund, 1928 Ericusen and Gydnas
1930 Macn. Vistergotland: V. Frolunda, Niset 1930 (Maax.
118); Styrso, Branno 1927.

A. oraslensis is a common species in the localities in-
vesligaled and is certainly so along the whole west-coast
ol Sweden. Only its smallness has caused that it has
escaped  the attention of lichenogists till now. I collecled
it already 1927 at Brinnd bul could nol determine it. [t
grows, as [EricHsEN says, in the subliloral zone below
Verrucaria maura, as a rule associated with V. Erichsonii
and sometimes with V. microspora and the alga Rivularia
both on small stones and on rocks. It is oflen submersed
and must therefore be collected when the level of the wa-
ter is low.

The lichen consists of very minute, dark olive verro-
cae, rarely surpassing 0.2 mm in diam., mostly widely
scallered,  Contlrary to Errcusen | have not been able to
trace the thallus between the verrucae. A depressed con-
vex, black perithecium is situated on this cushion and has
a distinet, impressed ostiole, in old dead apothecia erateri-
form with paler centre.  Asci 54-—60 < 16-—20 . or even
smaller (perhaps young). Paraphyses absent.  Spores (acc.
lo Ericusex) (13-—)15—20 < 6—9 p. 1 have never found
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so large spores, only 1217 ¥ 5—6.5 r. Almost the whole
malerial collected in June at Videsgarde was sterile, only
few and young spores developed. But in that collected at
Naset in September developed spores were [requently pre-
sent.  Whether the apothecia develope each summer and
contain ripe spores only in the laler part of the summer
is possible but not yet stated.

40. Normandina pulchella (Borr.) Nyl

This lichen, nol formerly recorded [rom Sweden, was
collected by me in Bohuslan, Romelanda, Lvsegarden 1925,
As there were only a few scattered squamules upon the
thallus  of Parmeliella conl. corallinoides growing on an
nrigated rock. it escaped my attention by the collecting
and was accidentally noted on examining this Parmeliella.
It is once before collected in Scandinavia: Norway, Sondre
Bergenhus, Mosterhavn by Havaas (Lich. veg. Mosterhayn
1917—18 p. 12) growing over moss and diifferent lichens
on perpendicular rocks and on trees. Here common and
plentiful m several localilies. It 15 a southern lichen with
a wide area ol dislribution stretching over large parts of
the world [see Zanpnn, Catal. lich. 1 (1922) p. 198].

11. Collema alpinum Tu. Fr.

Bot. Nol. 1866 p. 152, Zaurer. Catal lich. TIT (1925)
p- 62.

»Thallo minuto, subumbilicale-affixo, gquasi dilfracto-
areolato, areolis 2—4 mm latis, ruguloso-granuloso 1. gra-
nulato-subramuloso, atro, intus ¢ gonidiis longis serichus
concatenalis atque filamentis varie anastomosantibus, in
pulpa copiosa mdulantibus contexto; apotheciis . . . (non-
dum visis).n Ta. Fr. loc. cit.

Exs.: Madn, 120.

This half-forgotten species was collected by Ta. Fries
on slaty rocks around Kongsvold, Dovre (Norway), especi-
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ally by Drivelven, and by me in Torne Lappmark: Juk-
kasjarvi, Pesisvare 1921 on calcareous schislose rocks at
about 900 m., but could nol be identified. Tasl vear I
obtained the same lichen from Pesisvare from the editor
. P. Vranag, Falkoping, with the note that it ought to
be Collema alpinum (determined by T. HrorLunp).

Though slerile this lichen has an obvious appearance
and is certainly a good species.

42. Ephebe lanata (I..) Vain.
f. eomplicata Vain,

Adjum. I (1881) p. 83. Zanrsr. Catal. Lich. Il (1924)
p. 793,

»Thallo magis ramoso, adscendente, dense complicato,
plagas pulvinatas, compactas lormante.» Vain. loe. cit.

Exs.: Magn. 78.

Since several years I have noliced (hat the specimens
of Lphebe lanata on the west-coast of Sweden were not
identical and I have had the suspicion thal Ephebeia his-
pidula was represented here like so many other northern
lichens. Bul on comparing aberrant specimens with F. hispi-
dula from Northern Norwayv I did not obtain reliable re-
sults. Having found, in autumn 1930, fertile specimens
withoul paraphyses I have been fully convinced that this
supposed hispidula is E. lanata [ complicata. Its dense,
intricate and shorter branches, often with spine-like branch-
lets towards the apices separale it rather well from the
type of E. lanata, where the ramification is less dense with
more parallel, usually smooth and slender branches. There-
fore the tults of [ complicala are more eveet, olten forming
small cushions, sometimes of a paler colour (dark olive
when  moist).  Cerlainly, the nalure ol the irrigated arvea
does not influence the shape of the thallus for I have found
bolth of them on similar rocks in immediate vicinity of
each other.
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The difference towards £, hispidula may be dillicult
to state in sterile specimens, but this one seems to have
a more spread out ramilication and less slender branchlets.
When fertile, the presence of paraphyses in the apothecia
is enough for separate them even as members ol different
genera. I, hispidula scems to have a more northern dis-
tribution not yet recorded further south than in Dalarne
(Acuanrivs: Lich, Univ.).

Distribution. Rather common on the Swedish wesl-
coasl e. g. Bohuslin: Lingelanda, Gémme 1928, Gdéleborg:
Anggirden 1927 (MacN. 78). — Vastergotland: V. Frolunda,
Nisel 1930 (lertile); Kallered, St. Vammedal 1928, — Virm-
land: Sillerud, Noretjarn 1912, — Torne lappmark: Jukkas-
jarvi. Nuolja and Stordalen 1919. — Norway. Vistljorden,
Lodingen 1919, All collected by myself.

43. Caliciella subparoica (Nyl.) Vain.

Lichenogr. Fenn. II1 (1927) p. 55. Calicium subparoi-
cum Nyir, Herb., Mus. Fenn. (1859) p. 78. Lich. scand.
(1861) p. 40. Zanren. Catal. lich. [ (1922) p. 625.

Exs.: MagN. 706.

»Parasiticum supra Leprariam lafebrarmm Ach. Simile
omnino Calicio paroico, sed sporae dislinele uni-seplalae,
7235 w Nyr. Lich. Scand.

A description with full details is given by Vamio (loc.
cit.). There seems to be no record of this species from
Scandinavia and only a few from Finland. I found it in
1928 in Bohuslin: Stala, to the south of Varekil, on a
perpendicular rock facing the north rather plentifully on
Lepraria sp. probably latebrarum with Calicium corynellum,
Coenogonitum nigrium and Lecidea gothoburgensis {, maeulosa.

44. Coniocybe sulphurea (Relz.) Nyl
Apud Cromp. Index Lich. Brit. p. 14 (Grevillea 1886)
acc. to Zanrsr. Catal. lich. T (1922) p. 647. Vain. Lichenogr.
Fenn. III (1927) p. 123. — Lichen sulphureus Retzits
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Anmirckninger vid Skanes orthistorie (in Vet. Ak. Handl.
1769 p. 249). — Coniocybe brachypoda Acu. Vel. Ak. Handl.
(1816) p. 287, Tab. VII fig. 16. (pr. p. acc. to Vaix. loe.
cit.). — Calicium farfuoracenm “*sulphurellum Wxna. TFL
Suec. (1826) p. 882.

This lichen was discovered by C. IF. £, EricHSEN,
Hamburg, during an excursion in Vislergitland: Leram,
Hulan, growing in the fissures in the bark of an old Salix
fragilis standing by the road. The lree seemed to him to
offer a suilable locality for this lichen, and, on searching
for it, it was al once discovered. Cerlainly it is nol so
rare as is supposed but only overlooked on account of its
smallness.  Because the stipes are only 0.3 —1 mm long
and 0.025—0.05 mum thick (ace. to Vain,) il is hardly seen
without a lens and must be searched for. There are a
number of loecalities recorded [rom different substrata in
Finland by Vaix. but I have not been able to find a single
locality quoted from Sweden besides thal of Rerzivs: »Vaxer
pa slenar ved Gudmuntorp» (a parish south of Ringsjon,
Skane). AcHarivs says (loc. cit.) »IHabital in Suecia ad
ligna truncorum Pini sylvestris Fries» and Nyw. (Synopsis
p. 162): »ad lruncum alneum semiputridum in Suecia (ex
herb. Acu.)».

Il ought to be detected elsewhere and should be
searched for in the erevices of the bark ol deciduous trees
or on decaying wood ete.

45. Lecidea? atroumbrina IH. Magn. n. sp.

Thallus crustaceus, indeterminatus, atroumbrinus, ver-
ruculoso-arcolatus, areolis compositis minutis, verruculosis,
rimis irregularibus profundis separatis.  Areolae centrales
plus minus abundanter in soredia alra effloreseentes. Hypo-
thallus ater.  Apothecia el pyenidia ignota.

IExs.: Maay, 88,

Thallus usually forming small patches, 2 —8 ¢m broad
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among other lichens, rarelv covering large areas, one or
several dm. large. Areolae 1—2 mm large or the marginal
ones smaller, (0.5--1.5 mm thick, rather casily loosening
from the stone, with narrow base. Surface of the areola
very uneven, verruculose, opaque, the central ones dissolved
in blackish soredia, darker than the non-sorediate parts.
plane or convex or even hall globose, the soredia confluent
for small areas or intermingled with non sorediate areolae.

The composed areolae consist of a number of smaller
parls, 0.3-—0.7(-1) mm large, ol varving shape, the cells
of the surlace on all sides with dark walls, the sections
therefore dark-limited. No reaction with KOH, CaCl,O,
or L. Cortex almost imperceptible with the gonidia close
lo the upper surface, a gelatinous cover, 5—15 w thick, 4+
developed. Gonidia vellowish green, 6—10 p large, dense-
Iying, stratum (100—)150—200 w thick, continuous. Me-
dulla milk-white from much enclosed air, hyphac somewhat
densely intricate, 3.5—4.5 p thick, moderately thin-walled
with + evlindrical 1.5 2 n broad lumma. — Soredia about
25 p in diam. or + composed, up to 60 w large with partly
brown, thin surface. There arve several bright, well dis-

cernible  gonidia surrounded by thin-walled not numerous
hyphae.

Habitat. On moderately sloping rocks lacing the north,
usually associated with Lecidea lenebrica, faentarum, gotho-
burgensis, rivnlosa ele.

Distribution. Bohuslan: Naverstad, Hollekarr and Amun-
derod 1926; Stromstad, north ol the town, 1926; Mo, Live-
rod 1926: Svarteborg, Sullne 1926: Foss, Sommarlorn 1928;
Ucklum, Grassby 1926; Forshalla, St. Hasselon 1930 (M.
88); Langelanda, Gomme 1926; Odsmal, Videsgarde 1930;
Morlanda, near the landingstage 1928; Norum, St. Askeron
1928; Lycke, Inston 1921. — Vastergolland: Goleborg,
Kalleback 1921; V. Frolunda, Naset 1928; Fassherg, Sand-
back 1928; Angered, Gunnilse 1928; Rada, Molnlycke 1928
Starrkarr, Rished 1928, Halland: Godestad, on a hill
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(263 feet) 1926: Onsala, Goltskar 1921; Tolo, Valasbergel
1928. — Dalsland: Toéltedal, Mon 1928.

This lichen, on account of its slerility certainly hither-
to overlooked, has been observed by me lor many years
and is cerlainly a very good species. Though it is not
possible to place it definitely in the genus Lecidea 1 yel
believe that its nearest relatives are to be searched for in
the rivalosa-group.

46. Rinodina turfacea (Wnbhg.) Kbr.

. ecrusfacea Vain,

Adjum. 1 (1881) p. 133. R. oerbata (Ach.) Vain, L
ecrustacea Vain, Lich. Pitlekai (1909) p. 73.

Exs.: Magw. 85.

»Lerustacea; margine apotheciorum cinereorulescente sat
similis L. laevigata, a qua differt sporis majoribus 24 29 £
10—12 ... . Ad corticem salicis». Vain. loc. eit. p. 153,

A full description of this form is given by Vainio in
Lich. Pitlekai. Especially noticeable are his statemenls on
the height of the hymenium: 140—200 u, and the reaction
of stratum corticale excipuli: »jodo non reagens». The
specimens are collected »ad lignum fruticis et ad corlicem
vetustum trunei arboris».

When Marme writes about the ditferences between K.
mniaraea and lurfacea (Sv. Bol. Tidskr. 1927 p. 252) he
states nothing about the above-mentioned I-reaction. But
on examining my specimens of R. turfacea 1 have found
a distinet positive reaclion with iodine in the apothecial
cortex both in specimens from earth and from bark, also
in Marme's exs. 962, though somewhat fainter. 1 have
nowhere found this interesting matter mentioned, neither
by LyxeE nor by Arxoip. Such a reaction seems to be
a rare case in the genus Rinodina, but MaLME has noliced
it in R. sophodes [Sydsv. form. Rin. soph. ete. (1895) p. 23]
and lays much stress upon it. Vaixio who has studied
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many dilferent species and always states whether there is
I — or I+ has observed it in R. evcrescens |[Enum. Lich
flum. Konda (1928) p. S4].

I have found no analomical characters in R. turfucea
[. ecrustacea separating it from the forms on earth, and I
find Vamnio's deseription to the point except that the height
ol the hymenium does not surpass 120 11 in my specimens,
usually it is only 100—110 p high. The cortex below Lhe
apothecia oflen reaches 85 p in thickness, in the upper
margin only 15—25 p.

Localities noled: Torne lappmark: Abisko 1919 Magn,
on decaving birchbark. Apothecia dense-sitting. — Pile
lappmark: Arvidsjaur, Avaviken 1926 Stennorm, on Salix
(Mac~. 83). Apothecia widely scattered or 4+ densesitting.

- Lycksele lappmark: Tarna, Strimasund 1924 Magn,
on Salix. Apothecia small and widely scattered. — Asele
Lappmark: Vilhelmina 1918 SteExHOoLM, on Salix,

47. Rinodina demissa (Flk.) Arn.

{. cineraseens H. Magn. n. f.

Crusta sat erassa, verrucosa, cinerea.  Discus apothe-
ciorum nigricans vel fusco-nigricans.

Exs.: Mugy. 123.

Thallus with the apothecia 0.5—0.7 mm thick, rather
coarsely verrucose or arcolale-verrucose with easily loosening
verrucae, somewhat thicker and more granular than in the
tvpe. ash-grey (the type with a distinet brown or reddish-
brown shade) forming small patches among other lichens.

Apotheecia dense, constricted at the base. disc mostly
0.4—0.5 sometimes even 0.7 mm broad, as a rule plane with
a thick ash-grey, smooth or shightly crenulate thallus margin.

The inner structure agrees very well with the type.
Upper cortex uneven in thickness. 10—18 p, exterior cell-
row pale brown, cortex otherwise transparent, paraplecten-
chyvmatous, lumina 3 5 p in diam, thin-walled, 4 angular.
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Gonidia abundant, dense, 10—20 g in diam. with (after
two months) distinetly darker centre. Medulla poorly deve-
loped, transparenl. Hyphae rather lax, intricate, 3—4 1t in
diam., thin-walled with eylindrical Tumina. Lower side pale.

Apothecia 200—300 ¢ high, constricted to half the breadth
al the base. The apothecial cortex a continuation of the
thalline one, 10—15 g thick or -+ indistinet. Gonidial stra-
tum 80 100 w thick all round, dense. LExcipulum distinet,
colourless, [, 30—20 n thick all round, cellulose with mostly
rectangular, thin-walled cells. Hypothecium about 50 p
high, colourless, grumose. Hyvmenium 6875 p high,
colourless, only a narrow line at the surface dark brown,
I + dark blue. Asci 5058 > 16 19 yn, inflated clavate.

Paraphyses not easily free in water, 1.5 p thick, in KOH
very distinet, also the apices free, 4—5 p thick, very dark
(red)brown, capitale, in HCI olive-green, Spores 8, 13
17 % 6.5—8.5 1y, pale dirty brown, non-consiricted, wall
unevenly thickened,

Habitat. On maritime rocks above the Verrucaria maura-
belt associaled with Caloplaca marina and scopularis, Leca-
nora prosechoidiza, Xanthoria purieling, Calillaria chalybaea.

Distribution. Bohuslin: Orust, Liangelanda, Svanesund
1928 (Macy, 123), on a slightly irrigaled rock; Tjorn,
Stenkyrka, Herron 1926 and Valla, Lika 1920, the two
latter on small islels.

B. pe Lespaixy deseribed in Lich. Dunk. (1910) p.
140 v. erysiboides with ash-grey thallus, but il has brown
red apothecia and seems lo be a mere shadow-form. My
new form grows on open rocks and scems lo be indepen-
dent of edafic factors. Harmanp quoles v. Friesiana Dupy
wilh grevish white thallus and black apothecia [Lich. France
Vo (1913) p. 916]. But this variely is cerlainly not identi-
cal to Dupy's L. Friesiana with »crusta pallide sulphurea,

. disco convexo subgloboson. Itis by Dusy placed afler
L. sulphurea and belongs undoubledly to that group.
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48. Rinodina diplocheila Vain.
Apud H. Macn, Bol. Not. (1924) p. 387,

f. typica H. Magn.

Thallus tenuis vel lenuissimus, fuscocinereus vel cine-
reofuscus (vel luscus), minule areolatus vel verruculoso-
areolatus. Apothecia sacpe mox convexa, immarginata.

Eas.: Hav. 51, MaLve 973.

f. caesiascens 1[. Magn. n. f.

Thallus continuus, tenuis, fuscocinereus, plus minus
dense caesiopruinosus,  Apotheecia subsessilia, margine thal-
lode demum excluso.

Exs.: Macy., 124

Thallus covering large areas, very minutely areolate,
arcolae 0.1 0.3 mm broad, 0.15—0.2 mm thick, subplane,
ash-grey willhh a bluish shade.  Apothecia not numerous,
0.2 0.3 mm broad, voung ones plane with a distinel mar-
gin, older ones convex with excluded margin.

Cortex of the apothecial margin up to 20 p thick, al-
most colourless. Gonidial stratom 30—-50 p thick, also
below the apothecia dense. Exeipulum very thin or absent.
Hypothecium 35 u, colourless, cellulose, lumina 2.5—3 p,
- round. Hymenium about 85 p high, colourless, exterior
10—15 p + dark brown, | - dark blue, only lowest part,
6--10 ¢, T — or very pale blue (= excip.). Paraphyses
gelalinous in water, 1—1.5 p thick, apices capitale,  pale
brown, often branched, 3 4 p thick, diserete in KOH.
Young spores in waler with round lumina, not very une-
venly thickened. — Thallus K —, its cortex very thin or in-
distinet with 6 -8 p thick, even, gelatinous cover.

Habilal, Under overhanging rocks among boulders
with rather small access ol light.

Locality. Bohuslan: Odsmal, Videsgarde, below »Knutte
Kknalty 1930,
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Perhaps only an accidental form because there are
lraces ol transitional stages lo lhe tyvpe.

[. tnzurians H, Magn. n. [,

Thallus sat crassus, obsenre fuscus, verrucoso-areolalus
vel wverrnculosus.  Apothecia crebra, sessilia, discus  diu
planus, marginalus,

Exs.: Magn. 125,

This form has a coarser appearance than the fyvpe on
account of the dark brown, verruculose thallus. The apo-
thecia often reach 0.5 —0.6 mm in size, the older ones very
prominent, but usually still plane or subeonvex with rarely
obliterated thallus-margin. Inner structure agrees with the
tvpe. No excipulum but a thick gonidial stratum in the
apothecial margin. Hypothecium 40 65 p thick, cellulose
with thick-walled lumina, 2.5- 8.5 p.  Hymenium almost
dark brown from the abundanl often shrunk spores which
swell in KOH and reach a size ol 20 < 10 p. Ripe spores
with equally thickened wall, voung ones with + globular
cell-lumen.

Habitat. On perpendicular only slightly overhanging
sides of boulders in a meadow from the ground up to
1.5 m high with Acarospora smaragdula v. Lesdainii, Bia-
tora praerupfarnm ete.

Distribution.  Bohuslan: Liangelanda, Gydnas 1928
(Magn. 125); Norum, St. Askeron 1923, still thicker and
more verrncose, almost deformed.

Whether this form is due only to a greater supply of
nourishment and more light is, though probable, not fully
clear. Transitional stages with equally dark but thinner,
areolate thallus have been observed.

When Macme (Sv. Bot. Tidskr. 1927 p. 251) says he
is convinced that R. diplocheila is only a form ol demissa
I fear that he is wrong. May be that their appearance
sometimes is rather similar, but there is always, to the
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trained eye, a distinct difference in the size of the speci-
mens, in the areolation of the thallus and the arrangement
of the apothecia, dilficult to describe in words. But there
are also analomical differences besides those of the para-
physes and the spores mentioned by MarLye, The corlex in
diplochetla 1s very thin or indistinel while demissa has a
developed corlex up lo 20 p thick with distinet ecells, and
morcover, the hyphae are thickwalled in diplochetla, in de-
missae very thin-walled, joined to a paraplectenchyvmatous
welt. Their distribution, though not stll known in detail,
1s different, diplocheila probably an atlantic species, com-
mon on the west-coasl of Sweden, while demissa (ace. to
Marwe) is distributed up o central Sweden and in Germany.
It 1s also known from Dalsland (Hurrixg) and Angerman-
land: Sundsvall coll. Ern. Erikssox. I hope it will be clear
from this paper and my exsiceatas that R. diplocheila has
ils own - wav ol varialion not parallel to that ol demissa.

49. Lecanora pityrea Lrichs.

Flecht. Morangeb. Ostschlesw. (1929) p. 125,

»Thallus viridis, frequenter laetevirens, sed eliam fla-
vido-virtdis, fusco-viridis vel sordide viridis, nunquam sub-
albus, albido-stramineus vel caesio-cinereus ul conizaea,
disperse granulatus vel plerumque crebre granulatus, effusus,
mox viride sorediosus, postremo + pulyvinatus, ad 1.5 mm
crassus, Interdum crassior, saepe areolalus. Corlex K
medulla el soredia K --{lavescens, C—. Apothecia ad 1
mm lata, disco pallide fusco vel carneo, postea obscurente,
nudo margine persistente, saepe demum flexuoso, granulato-
soredioso, postea plerumque thallo soredioso innala, ila ut
thallus et margo thallinus vix discernantur el discus fu-
scescens solus distingui possit.  Epithecium subluscum, ali-
(quid granulosum. Hypothecium pallidum. Thecium 75—85 p
altum, jodo caerulescens. Asci elavali, 40—45 > 12 15 .
Paraphyses cohaerentes, ltenues, apice versus incrassalac
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et parce ramulosae. Sporae ellipsotdeae, 10—14 X 5—7 .
Ericus. loc. cil.

Exs.: MaAe~N. 82.

This recently distinguished lichen has formerly been
considered only a sorediate form ol L. varia but seems to
deserve a higher systematic rank. [ agree with ERICHSEN
i this opinion after having seen it al several localities. Tt
was lound already in 1915 by me in Slottsskogen, Gote-
borg, near the town on Pinus and Lartr and was later on
collecled in the very town on some birches opposite to
Liseberg, abundantly and with numerous apothecia for my
exsiceatas.  The locality was detected by . STENHOLM.

[ have seen several specunens in Konigin-Luisenstrasse,
Berlin, near the Bolanical Gardens, and on Betula by the
road outside Berlin: Mark, Kr. Templin, Ringenwalde 1929,
It 1s often found fertile with the apothecia almosl immersed
among the soredia. If only a degenerale form withoul
systematic value it would not be found fertile, at least not
so frequently. There are few lichens (Lecanora Hageni,
albescens) which endure the atmospheric impurity of towns
so well.
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Kastrierungen und Pseudogamie bei Rubus.
Von AKE GUSTAFSSON.

Kastrierungsversuche.

Durch seine Studien uber die Arthildung bei Rubus
(1905—1907—1914) Kkonstatierte Liprorss unzweideutig
das Vorkommen induzierler Apomixis (Pseudogamie) in
der Gattung. Samtliche untersuchte Arten ausser einer,
R, tomentosus Borkh., verhielten sich so. namlich R. pli-
catus Whe, suberectus Ands., sulcatus Vest., affinis Whe,
thyrsanthus 1., wvillicaulis Koehl., insularis Aresch., Linde-
bergii Mull., »infestusy Whe, vestilus Whe, polyanthemus
Lindeb.. Bellurdii Whe, caestus L.. ciliatus Lindeb.. acumi-
natns Lindeb. Da diese Arlen weil gelrennte Gruppen in-
nerhalb der Fubafus-Sektion vertrelen, dirfte es somil be-
rechligl sein, allgemeines Vorkommen von Pseudogamie
anzunchmen. Da Liprorss nur im Vorubergehen reine
Kastrierungsversuche vornahm und zwar ohne zu erwahnen,
welche Arten und Formen er pralte (1905 8. 19), schien
es mir nolig, da ich im Jahre 1928 mit dem Studium dieser
Gatlung anfing, die Moglichkeit ob reine Apomixis vor-
kommlt, aul breite Basis zu untersuchen, unsomehr da es
ofl hervorgehoben worden ist, dass der Unterschied zwischen
Pseudogamie und Apomixis klein und die frithere nur ein
Vorgangsstadium zur letzleren isl.

Die Kastrierungen wurden 1928 und 1929 in der Weise
ausgelftihrt 1, dass die Knospen vorsichlig geoffnet wurden
ein paar Tage bevor sie aufbrechen sollten. Die Spilzen

1 Alle untersuchten Arten sind im Botamischen Garten zu Lund
culliviert, mit Ausnahme jedoch fur R. suberectus und vestifus, die ich
in Svalof in Kultur habe.

Botaniska Nobtiser 1930 M
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Tal. 1. Kastrierungsversuche bei Rubus.
1928 1928 Resuliat
Anzahl RIS Anzahl ausge-
v Ex ® T achsene Karpellen
S5E BE|EcE 2R |-
&g 8 = 88 | 1928 1929
| R. suberectus Ands. . Fe=d 1 e
| plicatus Whe . 5 | 85 ek -
| affinis Whe ... .. — | = 1 30 —_
rhamnifolius Whel — 1 3 =
| 0 o2 1 a3 I
| insularis Avesch. 3 42 3 25 | |
polyanthemus |
Lindeb. = 1 6 - |
candicans Whe I 38 |
fragrans F, i 3 -3 16 | -
eTatior Fu vovesons Rt e S O e S
thyrsanthus F. ... 4 a6 3 39 | - --
macrophyllus Whe 6 41 4 36
Arrhenii l.ge + 145 6 11 1921 2
Drejeri G, Jens. .. 4 a3 — i -
vestitus Whe 1 30 - -
rudis Whe — 1 ¥
pallidus Whe | 3 21 3185 |
| Caflischii Voo R T
buhnensis G. Br. — s S R =
cordifolins Whe 3 30 3 24 | - -
Laschii F. ¢ | 383 : . =
rugosus G Jens... 6 B | | |
premorosis Avrly 6 34 2 = '
sdivergens Neum.» 3 27 = -
srotundifol. Blox.» 8 43 e S
eluralus var. sub- |
divergens Ladf. .| 1 11 : .
acuminfus Lindeb. !
» caesius L. 2 a0

I Reife Frucht w

2 Keine reifen Fruchte aber halb entwickelte Kavpellen.

nokarpic?

urde nicht erhalten.

Parthenokarpic?

Parthe-




Tab. 2. Die Lebenszeit der Karpellen ohne Befruchtung

1929 zcigend.

Schon gelh und halb getrocknet.

| Anzahl  Nachi \\-‘n(-h(-nj.\luch 6 Wochen
'kastr. Bluten frisch i frisch
' |
. plieatus Whe Zweig 1 (0 | 0 0
" » W 2 6 | 0 0
" » " a3 (i1 ] 0
w » » 4 6 0 0
i W i 2 1 0 0
affinis Whe we = 1) 10 9 0
0 W W 21 8 & | 0
o 5 al 7 6 | 0
0 » » 4 5 4 i 0
rhamnifolinus Whe 1 .. 3 H | 0
» B2 5 3 0
insularis Aresch. Zweig| 10 8 0
W " » 2 9 7 0
i » 3 G 4 0
polyanthemus Lin- |

deb. ) 1 { (3 1}
candicans Whe » 1) 13 ] ]
" i " 2 12 11 0
i » W 3 13 1 0
[ragrans F. » o1 7 0 0
" » n 2 13 1] 0
» » 5 -8 16 0 : 0

elatior F. e | 14 . 12 : 1?
0 W ) 2 T [ i 0
B W3 1 ! ] 0
i W » 4 1 a 0
macrophyllusWhe » % § 7 0
W no» 2 10 6 ]
W »oon 3 8 i} 0
» B W 4 10 0 0
Arrhenu Lge B ) 4 0
" ] 0 2 G i i
0] " 0 3 ) 4 3

W i " 4 8 8 243
) " » 7 b hi 3
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Anzahl iX:u_‘h 4 Wochen Nach 6 Wochen

kastr. Bluaten frisch frisch

R. Arrhenmii Lge Zweig 6 8 8 {asd
rudis Whe " 1 3 3 1]
pallidus Whe » 11 31 0
W " B s 12 91 0
| 0 W W 3 9 31 0
| Caflischii F e i 0 0
‘ y 0 " 2 G 0 0
W " » 3 8 0 ]
" » W 4 3 0 0
] » » 51 hi 0 ]
cordifolius Whe » 1 7 §* 0
‘ W » e 7 2 0
i W " » 3 10 0 0
| bnhnensis IF. » 1 11 0 0
| » » = 1 0 0
» » " 3 17 1] ]
‘ thyrsanthns F » 1 14 8 !
» » » 2 13 | 7 7
» " e 12 I 10 7

der Kelehhlatter wurden sorgfiltig entfernt sowie auch die
Staubblatter; die Narben hingegen blieben unberahrt. Die
kastrierten Bluten wurden in Pergamintuten eingeschlossen,
die weggenommen oder zerrissen wurden, als der oberste
Teil der Griffel schwarz zu werden anfing, und also un-
tauglich war, Pollen zu empfangen. Die Karpellen hiellen
sich [risch und grin (sieche Tabelle 2) einige Zeit lang, aber
wuchsen nicht zu; mit Ausnahme jedoch fur die bei R.
Arrhenii Lge. Reife Frachle wurden auch von dieser weder
1928 noch 1929 erhalten. Zu bemerken ist dass R. Arrhenti
Lge ohne Zweifel die Eubatus-Art ist, die die kuarzesten
Staubblatter hat, die an der Basis der Fruchtblatter zu-
sammengeballl sitzen und bei den Kaslrierungen schwer
zu beobachten sind. Als ich 1930 sehr vorsichtig und mit

I Schon gelb und halb getrocknet.
? Beinahe getrocknet.
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der grossten Sorglalt die Staubblatler von 40 Blulen enl-
fernte, ohne diese in einiger Weise zu schaden, und nach-
sah, dass Lkeine accessorischen Staubblatter auswuchsen,
nahmen die Karpellen  [rveilich anfanglich an Grosse zu,
bliehen emige Zeil frisch, schrumpflen aber dann ein.

In diesem Zusammenhang kann es von gewissem Wert
sein zu erwahnen, dass die Karpellen bei verschiedenen
Arten verschieden schnell trockneten, ein Verhillnis das
vielleicht von einer gewissen genetischen Bedeutung ist.

Wie hervorgeht hiellen sich bei R affints, rhamnifolius,
msularis, polyanthemus, candicans, elatior, Arrhenii, rudis,
thyrsanthos, die Karpellen am  langsten friseh, 4 bis 6
Waochen scheint 1m  allgemeinen die langsle Zeit zu sein,
die die Fruchtblatter ber Ruabus ohne Belruchlung leben
konnen, aber gewiss wie es ans den Zahlen hervorgeht

ist diese Zeit verschieden fur verschiedene Arten und
auch genotvpisch bestimml

Diese 1142 Kastrierungen mil negativem Re-
sultat von 27 Arten und Formen ganz verschie-
denen Platzes im Svystem scheint mir darvaul zu
deulen, dass die Pseudogamie nicht ein Vorgangs-
stadinm  zur Apomixis sondern eine mit dieser
koordinierte (nicht subordinierte), vollkommen
selbstandige Erscheinung ist. Ware der Unterschied
zwischen Apomixis und Psendogamie unbedeulend, scheint
es mir sehwer zo erklaren, weshalb sie nicht gleichzeilig
in derselben Gattung aultreten. Ahnliche Erfahirungen sind
bet  Polentilla (MUNtzING 1928) gemacht worden, wo 18
untersuchlte Klonen von P. argentea, Cranlzit, Tabaerne-
montant und collina ausschliesslich psendogam waren.  Es
durfte deshalb von grossem Interesse sein, Rosa in dieser
Hinsicht zu untersuchen, ber welcher das Vorkommen von
Apomixis  beschrieben worden st (obgleich sie in weil
weniger Umfassung, als bis jelzt behauptef, vorkommt).
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Wann ist die Pseudogamie bei Rubus entstanden?

Das Subgenus Eubatus ist tber fast ganz Europa,
siidliches Sibirien, Nord-, Zwischen- und Sadamerika, die
nordalrikanische Kiste, Abessinien und die Senkungen des
Kaukasus verbreitet und nimmt ein wohl abgegrenztes Ge-
biet ein, wie auch die fragliche Untergattung von der Rubus-
flora des eigentlichen Asiens, Australiens und Sudafrikas
scharf getrennt ist.

Die Sektion, die vor allem den Gegenstand eytologischer
und arthildungstheorctischer Studien gewesen ist, ist die
Sectio Morifert, die ithre eigentliche Verbreitung in Europa
und Nordamerika mit Abstecher nach Mexiko und Guale-
mala hat. Die Subsectio Tiliaefolii ist auf Mexiko, die Sub-
sectio Suberecti aul Europa (- die Grenzgebiete des Kaspi-
schen Meers), Japan, Nordamerika, Mexiko (R. sapidus
Schldl.), die Subseclio Procumbenifes auf Nordamerika und
Mexiko, die Subsectio Senticosi auf Europa, die Kiastenge-
biete Nordafrikas, die Kanarischen Inseln, Madera, die
Azoren, die Subseclio Glandulost aul Europa und den Kau-
kasus, die Subsectio Caesii aul Europa, stdliches Sibirien
nach dem Allai, Turkestan, Kaschmir, beschrinkt !,

Von diesen Subseclionen sind es nur die nordamerika-
nischen Suberecti, mit welchen die europiischen Brombeeren
nahe Verwandtschaft zeigen, besonders mit den amerika-
nischen R. allegheniensis, argulus, pergratus, canadensis ete,, die
mit R. suberectus, sulcatus und plicatus so wohlibereinstimmen,
dass sie nur als Verzweigungen von einem Formenkomplex
anzusehen sind, dessen Teile durch die am Ende des Pliozins
oder jedenfalls der spileren Tertidrzeit eingetrelene klima-
tologische Verschlechterung getrennt wurden. Vgl Focke
1914: »Die Trennung der beiden Reihen muss erst in geolo-
gisch spater Zeit erfolgt sein und kann wohl nur durch
Vordringen circumpolarer Gletscher nach beiden Konlinen-
ten erklart werden (5. 10).»

I Diese Einteilung Fockes ist nur konventioneller Natur.
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Es scheint mir jetzt moglich, die Frage ungelihr zu
beantworten, zu welcher Zeil die Pseudogamie bei Rubus
entstanden ist.

Die europiiischen Arten von der Subseclio Suberecti,
bei denen Linronrss Pseudogamie bemerkle, waren:

plicatus Whe durch die Krenzung caesius o > plicatus .

sttberectns Ands. durch die Kreuzung caesius o > sub-
erectus .

stleatus Vest, durch die Kreuzung caesius o > sulcalus .

affinis Whe durch die Kreuzung (acuminalus > caesius)
“affinis O und affinis Q X caesins .

Die drei ersten sind die wichligsten und am beslen
charakterisierten unter den europaischen Suberecli.

Das inleressanle Verhillnis trifft jetzt ein, dass von den
untersuchten, amerikanischen Eubati sich keine pseudogam
(oder apomiktisch) gezeigt hat. Durch K. A. Prrrersens
in der europiischen Literatur tibersehene Abhandlung 1921
ist dies ganz und gar entschieden worden. Die von ihm

ausgeliithrien Kreuzungen waren:
Forhaltene

Keimpllanzen
R. allegheniensis Port, & < andrewsianus Blanch, © 10
» Q, o ¥ canadensis L. o, © 101
» @, d X frondosus Big. &, ©Q 52
» Q, o X orarins Blanch. &, © 121
» Q, d X selosus Big. &, © 110
» Q, J X vermonlanus d, ¢ 11
» @, d X (allegheniensis > frondo-
snsy &, Q@ 78
( » ¥ frondosus) o ¥ canaden-
sis Q 3
( » » [rondosns) & X frondo-
sus ©Q 4
andrewsianus Blanch. @, & < frondosus Big. d, © 1
Baileganns Brill, d ¥ canadensis L. © G

» ©  frondosus Big. o 8
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Erhallene
Keimpflanzen

canadensis L. 2, d X frondosus Big. 3, © 11
» @ 3 jacens Blanch. o 12
» & > erarinus Blanch., © 1
i) T K selosus Big, o 3
frondosus Big. o X orarius Blanch., @ 7
» 2 3 permixtus Blanch. d 12
» 2 < vermontanns Blanch. o 16
jacens Blanch., 2, > permontanus Blanch. ©, & 23
orarins Blanch., T permontanus Blanch. o 3

Die F
nfalschen  Baslarde wurden nie beobachlet.  »Apogamy,
however, does not occur in the Rubus studied or it would
have become apparent . ... in conneclion wilh the cross
pollination work» (S. 18).

, zeigte sich meistens inlermediir und einige

Die Pseudogamie kommt also bei den europaischen
Suberecti aber mnicht bei den nahe verwandlen amerikani-
schen Arlen vor, Dies kann kaum von clwas anderm
abhiingen, als dass die Pseudogamie nach der Tren-
nung des Verbreilungsgebiels der europiischen
Formen von den amerikanischen Verwandten ent-
standen ist, d. h. eben am Ende der Plioziinzeit oder am
Anfang der erslen Eiszeil mil den da eingelrelenen enormen
Verschichungen der Zusammensetzung und Verbreitung der
circumpolaren Flora und die entstandenen enormen Ge-
legenheiten zu Kreuzungen mit weit getrennten Formgrup-
pen (siehe unten).

Wie ist die Pseudogamie bei Rubus enistanden?

Schon seil der Mitte des 19. Jahrhunderts hat man die
grosse Bedeutung der Hybridisierungen fiir das Aussehen
der jelzigen Brombeerflora eingeschen, aber s war ersl
IFocke, der in seiner grossen Abhandlung 1877 hervorhob,
dass die meisten eurvopiisclhien Eubalus-Formen Kreuzungs-
resullale waren. Er stitzte sich dabei aul die ausgepragte
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Pollendegeneration, die mehr oder weniger ber allen vor-
kam, mit Ausnahme von R. incanescens, ulmifolius. tomen-
tosus, caucasius, caesius, gratus?. Und nach den grossartigen
Untersuchungen Lipronss durfte kein Zweilel unterliegen,
dass die meisten Euabati, auch die wohl abgegrenzten und
¢inheitlichen, nicht nur Abkommlinge von Kreuzungen sind,
sondern fortwiahvend selbst ausgesprochene Heterozygoten
sein konnen, sogar solche Arlen wie R. polyanthemus, in-
sularis, Lindebergit, radula, plicatus, Bellardii. »Doch wird
man schwerlich die Annabme abweichen konnen, dass auch
innerhalh  dieser Bastardgruppe gewisse Linien im Laule
der Generationen eine erhebliche Konstanz erlangen Konnen,
und dass in dieser Weise ein grosser, wahrscheinlich der
grossle Teil der jetzigen Brombeerflora entstanden isty
(Lipronrss 1914 5. 7).

Focke nunmt 1914 S. 10 an, dass die urspringlichen
circumpolaren  Suberecti-Formen am Ende der Pliozanzeit
gegen Westen und Suden gedrangt wurden und zahlreiche
Kreuzungen mit den alteuropaischen Eubatus-Formen bilde-
ten, (mil den Arlen verwandt, die jetzl in den Hochgebirgs-
gebieten des tropischen Amerikas zu finden sind und die viel-
leicht schon wahrend des Miozans einwanderlen,) und so
entstanden  widerstandsfahigere Hybriden und Spaltungen,
die bei den nachlolgenden Eiszeilen immermehr uberhand-
nahmen. Im Mitlelmeergebiel, aul den Makaronesischen
Inseln, m Abessinien und 1mm  Kaukasus leben jetzt eine
Anzahl Formen von altertimlichem Charakter, die vielleicht
Relikte der Tertiarzeit und Abkommlinge von Artgruppen
sind, die an diesen gewaltigen Kreuzungsprozessen beilrogen.
Der ausserlich grosse und vielformige Glandulosus-IKKomplex
(vgl. z. B. Supre 1913) hat einen solchen Vertreter im
Kaukasusgebiet, und ubrige jetzl lebenden Formgruppen
konnen teils Kreuzungsabkommlinge zwischen den ur-

1 R fomentosus ist oben als sexuell angegeben und die von Crany

und DARLINGTON (Genetica 1927, § 242) untfersuchte sexuelle diploide
R. rusticanus var. inermuis ist nur eine Form von R. nlmifolins.
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springlichen  Suberecti und R. lomentosus oder ulmifolins
ausmachen, leils zwischen Subereeli und Glandulosi (die die
extremsten Ausserlichkeiten der grossen Artmannigfaltigkeit
sind) ete. Auch R, ecaesins diirfte nicht nur zur Ausgestal-
tung der Corvlifolien sondern auch zu abweichenden Spal-
tungsprodukten von Nichteorylifolien beigetragen haben.

Es wurde oben gezeigt, dass die Psendogamie nicht bei
amerikanischen Suberecti vorkommt, trotzdem dass diese
unter einander ebenso starke Kreuzungstendenz wie die
europiiischen Eubati zeigen (Bicksern 1910, Braixenp und
Pritersex 1920). Pollendegeneration und Sterilitit sind sehr
verbreitet (Hoar 1916, Prrrersien 1921), der Pollen z. B.
schwankt zwischen 4 % untauglicher Korner bei R, alleghe-
niensis und 95 %o bei R. setosus und orarius; auchTriploidie,
Pentaploidie, Hexaploidie ele. kommen vor (LoNcrLeEy 1924).

Aus diesem scheint mir mit aller Deuntlichkeit
hervorzugehen, dass die Psendogamie nicht durch
Kreuzungen innerhalb der einzelnen Biotypuskom-
plexe sondern erst durch die Kreuzung zwischen
den verschiedenen getrennten Arvtgruppen bei den
obenerwithnten, nach der Pliozinzeit eingelretenen
Umgestaltungen in der Brombeerflora der allen
Welt entstanden ist. Die Pseudogamie muss dann als
eine durch das Zusammenbringen stark ungleicher Anlage-
aufstellungen entstandene Kreuzungsanomalie und als eine
Storung in den normalen Funktionen des Geschlechlsappa-
rats verslanden werden.

Ist die Psendogamie bei Rubus dominanter oder
rezessiver Natur?

Die Entscheidung dieser Frage scheinl mir von funda-
mentaler Bedeutung zu sein. Bei Rosa, wo TAcknOLM seine
ausserordentlichen  Untersuchungen (1923) gemacht hat,
sind die meisten Canina-Rosen beziiglich Chromosomenanzahl
und Chromosomenanordnung an der Reduktionsteilung als
I’ -Bastarde zwischen ungleichchromosomigen Eltern und




487

nach seiner Meinung vegetalive Klonmulationen von Kreu-
zungen vor der Eiszeit zu belrachten. Bei Hieracium Sub-
genus  Archieractum  hat RosenpeEre dhnliche Verhillnisse
konslatiert (die Chromosomenanzahl 2 n— 18, 27 oder 30),
ebenso Hormeren bei Erigeron und Eupatorinm (1919),
und Ticknory hat versuchl, seine Formbildungstheorie auf
Hieracium zu erstrecken, sowie auch aul Alchemilla und
Tararacum. Bei diesen Gattungen und Arten mit Hybriden-
besitzen, wo also die einzelnen Biotypen nach TAckuorm
vegelalive Klonmutalionen von F-Bastarden sind, muss die
Apomixis selbstverstandlich dominanter Nalur sein. Bei
Rubus ist jedoch das Verhiltnis unbedingl ein anders, wie
es ganz deutlich aus Liprorss' in dieser Hinsicht zu wenig
beachleten Untersuchungen hervorgeht.

Bei Kreuzungen zwischen zwei pseudogamen Arten wur-
de immer die Pseudogamie aufgehoben. Die FFo-Individuen
bilden namlich einen chaolischen Wirrwarr von Spaltungen.

Folgende Zusammenstellung veranschaulicht dies:

R. acuminalus Lindeb, © % caesius 1.. /: 7 Pflanzen,
4 I"j-Individuen. F, wbildet cinen chaotischen Wirrwarr
von Formen, die von einander stark abweichen.» ! »Eine
nihere Priifung dieser aus eine 100-Zahl sich belaufenden
[ndividuen ergibt, dass es unter ihnen kaum zwei Indi-
viduen gibt, die mit einander vollkommen identisch sind.» !

R caesius L. o > thyrsanthus F. ©: nebsl einer grossen
Anzahl von falschen Baslarden 1 F,-Individuum. F,: »Die
Polymorphie scheint hier noch grésser als bei den Abkémm-
lingen von R. acuminatus < caesius zu sein.» !

R. caesius 1.. & x plicalus Whe ©: Die Mehrzahl typi-
sche plicatus, 4 Individuen deutliche Zwischenformen. F,
zeigl wstark ausgepragte Polymorphie.» !

R. Bellardii Whe o < polyanthemus Lindeb. ©: 40 Keim-
pflanzen, mehr als die Hilfte echte Bastarde. »Unler 300
F,-Individuen finden sich nicht zwei, die einander ganz
ahnlich wiren,»

L Von mir ins Deutsche tbersetzt.
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R. insularis Avesch. < > polyanthemus Lindeb. - : F,
zeigt einen hohen Grad von Polvmorphie.

Diese sind die artificiellen Kreuzungen, wo Milteilungen
tber das Aussehen der FF,-Abkoémmlinge vorliegen. In der
Zusammenlassung seiner Studien 1914 sagt Liprorss S. 3:
»Im lbrigen findet in I, eine regelrechte Aufspaltung statt,
sodass unter den betreffenden Individuen nicht zwei einander
vollkommen dhnlich sind» (Kreuzungen zwischen Corvlifolien
und R. caesius), S. 5: »ln der F,-Generation herrschl eine
grosse Polymorphie» (Kreuzungen zwischen Nichteorylifolien
und R. caestus), S. 7: »Die F,-Generation ist auch bei diesen
Kombinationen tberaus vielférmigr (Kreuzungen zwischen
Nichteorylifolien).

Auch andere Fille liegen vor, wo spontane Bastarde
nach Liprorss hochst schwankende F, gaben.

Der Verlusl der Pseudogamie gehlt auch bei der Aus-
cinandersetzung der Trippelhybriden, wo das FF,-Individuum
Mutter ist, hervor.

R. (acuminatus > caesius) G > affinis <: »Die 5 erhal-
tenen Individuen sind alle gegenseilig etwas unihnlich,
ndhern sich aber alle in so hohem Grad der Pollenpflanze,
dass auch ein Rubusgewohntes Auge sie zuerst zur selben
Art hinfithren wiirde» ! Wird dagegen der Hybride als
Pollenpflanze benutzt, so wird die weitaus grosste Anzahl
erhallener Individuen falsche Bastarden.

R. (acuminatus > caesius) 2 > insularis <: 6 Exemplare
dem Vater sehr dhnlich.

R. (acuminatus > caesius) © > polyanthemus o1 2 Exem-
plare die w»eine auffallende Ubereinstimmung mit R. poly-
anthemus zeigen.» !

Ebenso R. (acuminatus > caesius) 9 < pyramidalis o
2 suberectus <.

und R. (acaminalus > caesius)

Diese Exempel zeigen zu voller Deutlichkeit, dass wenig-
stens die in diesen Fillen benutzle F-Kombination nur
eine Art Embryvone, namlich befruchtete, bildet.

1 Yon mir ins Deutsche iibersetzt.



489

Es muss somil durch Liprorss’ bahnbrechende Arbeiten
behauptet werden, dass die Pseudogamie bei Rubus nicht
dominanter Natur ist, vielmehr wird sie durch Kreuzungen
von pseudogamen Eltern aufgehoben. Und da andrerseits,
wie Erxst am krafligsten betont hat, Pseudogamie, Apoga-
mie, Aposporie, Nucellavembryonie ete. als durch Hybridi-
sierung  enlslanden anzusehen sind, muss man annehmen,
dass die Pseudogamie bei Rubus zwar einmal durch Hybri-
disierung gebildet worden 1sl, dass sie aber enlweder von
rezessiven Anlagen bestimmt wird, oder auch eine Erschei-
nung ist (parallel zur Inzuchtdegeneration bei anderen
Pflanzen), die bei mehr oder weniger stark homozvgolen
Biotvpen vorkomml (also eine Folge der Homozygolic), in
beiden Fallen aber von Spaltungscharakter ist und bei
Kreuzung verschwindet.

Wie verhalten sich dann die F,-Abkommlinge in Kon-
stanzhinsicht? Ein I,-Abkommling (R. subacuins ad. inl.)
einer spontanen Kreuzung, die in eminentem Grade poly-
morphe Abkommlinge bildele (Linrorss 1905 8. 23 und 1),
gaben nach Isolierung cine 100-Zahl Pllanzen, von denen mehr
als die Hallte vollkommen identisch mit R. subaculus waren.
Dass nicht vollstindige Kounstanz vorlag, hing begreiflicher-
weise davon ab, dass die Pseudogamie nichl obligat und
die Pllanze stark heterozvgot war. Von einer anderen F,-
Pflanze (1905 S. 25 und 1907 S. 28), wurde nach Selbsthe-
fruchtung eine 40-Zahl Pllanzen erhalten, von denen die Ma-
joritat den Typus der Mullerpflanze vollkommen wiedergab.

Nahere Einzelheiten teilt nicht Liprorss bezuglich des
Verhaltnisses anderer Kreuzungen mit, in seiner Zusammen-
stellung 1914 5. 4 sagt er aber: »F,-Individuen . . . besilzen
aber oft eine auffallende Neigung, den Typus der betreffen-
den Mutterpllanze beizubehalten, sodass in dieser Weise
mehr oder weniger scharfe umschriebene Gruppe zustande
kommen konnen» und S. 7: »Doch wird man schwerlich
die Annahme abweisen konnen, dass auch innerhalb dieser
Bastardgruppe gewisse Linien tm Laufe der Generalionen
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eine erhebliche Konstanz erlangen kénnen und dass in die-
ser Weise ein grosser, wahrscheinlich der grisste Teil der
jelzigen Brombeerflora entsltanden ist. Schon die Tatsache
dass die IF-Generation der Kreuzungen zwischen wild-
wachsenden Rubus-Arten von erster und zweiler Wertstule
der Syslematiker gewdhnlich eine sehr grosse Vieltormigkeit
aulzeigl, spricht ja dafiar, dass die betreffenden guten Arten
Heterozygoten sind.»

Die Annalime der Pseudogamie als rezessive — oder
Folgeerscheinung zu mehr oder weniger ausgeprigter Homo-
zygolie — wird auch davon gestatzt, dass in den Fallen, wo
Lioronrss abweichende Typen selbstbelruchteter pseudoga-
mer Arten erhielt, diese insofern es mdoglich zu beurleilen
ist, immer pseudogam waren. Von R. polyanthemus, einer
ausserordentlich schonen und wohleharakterisierten Art mit
grosser Verbreitung in Schweden, Dinemark, nordwestlichem
Deutschland und Grossbritannien, und die einen »Multalions-
koelfizient» von 1—15 % hatte, wurde eine Manniglaltigkeil
von einander abweichende Typen, die eine ausserordentliche
Konslanz zeiglen (1914 8. 12), erhalten. Von einer Form,
aus selbstbefruchteter R. insularis entstanden (1907 S. 3),
welche Art mehrere abweichende Typen gab, wurde nach
Selbsthelruchtung eine 40-Zahl Keimpflanzen erhallen, die
sich als typische Abkommlinge der Mutation dokumentierten.
Und 1914 S. 12 sagl Liororss: »Von iibrigen untersuchlen
Arten gill prinzipiell dasselbe.»

Diese Verhiltnisse bei Rubus sind jedoch nicht nur anf
‘diese Gattung beschrankt. Bei Hieracium Subgenus Pilo-
sella: hat OsrenreLp dhnliche Resultate erhalten. Bei der
Kreuzung anrantiacnnm o < pilosella © (beide apomiklisch)
wurde eine Hybride erhalten, die weder nach Isolierung
noch Kaslrierung Fruchl trieb. Bei freier Kreuzung wur-
den Friichle erhalten, die Pflanzen gaben: wwhich were Lo
be considered as the resull of new crosses. Some of these
were apparently pure I pilosella and might be supposed
to be segregations.» Bei Kreuzung mit H. aurantiacum
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wurde ein Individuum erhalten, dass sich sowohl von H.
aurantiacum als vom F -Baslarde trennte. Embryone wur-
den also nur aul sexuellem Wege gebildet, und da beide
Eltern apomikltisch sind, ist die Apomixis somil durch Kreu-
zung aulgehoben worden.

In der Kreuzung H. excellens © > pilosella o wurden
sechs  Bastardindividuen erhalten. Drei von diesen gaben
nach Kaslrierung nur einige Samen, die iibrigen gar keine.
Eines dieser letzten gab bei Wiederkreuzung mit pilosella
drei Pflanzen, cinander und F; unahnlich, und »conse-
quently a complete segregalion must have laken place»
{OsTENFELD 1910 S. 266).

Andere parliell apomiktische Arten gaben jedoch bei
Kreuzungen unter einander apomiktische F,. Diese Fille
sowie auch die Kreuzung aunricula (sexuell) © < aurantia-
cum < (apomiklisch), die nebst apomiklischer eine grosse
Anzahl nicht apomiklische obgleich selbststerile Individuen
gab, bekommen ihre Erklirung, wenn man annimml, dass
die Apomixis von rezessiven Anlagen bestimml ist.

Die Storung, die die Pseudogamice bei Rubus
verursacht und zunichst rezessiver und jedenfalls
nicht dominanter Natur isl, ist wahrscheinlichst
davon abhangig, dass in den getrennten Artgruppen
verschiedene Anlagekomplexe fur die Entwicklung
des Geschlechtsapparats waren; bei den Kreu-
zungen wurden diese zusammengefiuhrt und in
Spaltungen, wo sich cine gewisse Anzahl rezessive
Faktore sammelte, wurde Pseudogamie gebildet.
Diese Theorie wird von Liprorss, Kreuzungsresullalen ge-
stutzt und scheint miv vielleicht auch auf die Hieracinm-
Gruppe Pioselta, moglich auch Taraxacum und Alchemilla
erstreckt werden zu konnen. Bei Rosa, Hieracium Subge-
nus Archieracium hingt vielleicht die Apomixis von Erbe-
anlagen ab, die jede fur sich keine Wirkung haben, aber
zusammengeluhrt  eine Storung der Embryoentwicklung
verursachen, die dominanten Charakters ist; die konstanten
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Hybridenbesalze bei den genannten Gattungen werden somil
erklart. Jedenfalls geht mit aller Deutlichkeit hervor, dass
die einseilige Belrachlungsweise, fur welche die apomik-
tischen Formgruppen und die Apomixis den Gegenstand
gewesen sind, nicht weiter geeignel isl, und dass diese
Storungen der normalen Geschlechtsfunktionen einen men-
delistischen Erklarungsgrund bekommen konnen, obwohl
ungleich fur verschiedene Falle. Die Apomixis sollte also
bei Rubuns nicht von an und far sich latenten Anlagen zu
Apomixis bei den nrspranglich amphimiktischen Artgruppen
bedingt sein (wie u. a. RosExseErG 1930 fur die Apomixis
uberhaupt annimmt), sondern sie entslehl nur dadurch,
dass die Anlagen, die die normalen Geschlechtsfunktionen
beslimmen, bet den Spaltungen der Artkreuzungen verloren
gehen. Durch diese modifizierte Anlagetheorie verschwindet
eine Schwierigkeit. die sich aus der Hypolhese Enxsts ergab.
weshalb die Apomixis bei gewissen Artkreuzungen und nichi
bei anderen entstanden ist. Die Verschiedenheil in den Er-
beanlagekomplexen ist ja begreiflicherweise ungleich kraftig
innerhalb  getrennter Untergattungen des Phanerogamsys-
tems,  Gewisse Artkreuzungen verursachen nur Mannchen-
oder Weibchensterilitil, einige die beiden, andere abnorm
kraltige vegelative Entwicklung und andere Nucellarembryo-
nie, Aposporie, Apogamie, Pseudogamie cte. Zwischen ver-
schiedenen Artkreuzungen sind es also nur Gradunterschiede
wie zwischen Art-, Varietat- und Formkreuzungen. Dass die
Apomixis und Formmannigfaltigkeit auf gewisse Familien
wie Rosaceae, Compositae, konzenlrierl zu sein scheinen,
hangt vermutlich davon ab, dass in den Iraglichen Fami-
lien Gattungen uber grosse Gebiete mul einer Vielfaltigkeil
von  Arlgruppen oder Arten verbreitet waren, die ber den
regionalen Verschiebungen des Pliozans und der Eiszeilen
Verbreilungsgebiete anderten, mit emander zusammentrafen
und trotz starker genotvpischer Unterschiede mehr oder
weniger lebenslahige Bastarde bildeten.
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Zusammenfassung.

1. Der Verfasser hat 1112 Kastrierungen von 27 Arten und
TFormen ber der Subseklion Eubatas von Rubus ausgefuhrl. Tmmer
wurde negatives Resullal erhalten, und der Verfasser meint des-
halb, dass die ber Rubus konstatierte Pseudogamie in der Galtung
die einzige apomiktische Fortpflanzungsweise istjund sagl weiter,
dass sie uberhaupt eine mit der nicht induzierten Apomixis koor-
dinierte, nicht subordinierte, Erscheinung isl.

2. Von dem Verhiltnis ausgehend, dass Pseudogamic unter
den amerikanischen Eabali nicht vorkomml, suchl er zu zeigen,
aul geographische Griande gestutzt, dass Pseudogamie bei Rubus
nach dem Pliozin oder der ersten Eiszeit entstanden ist und zwar
durch Kreuzungen zwischen verschiedenen Arten und Artgruppen.

3. Aul Lmrorss' grosse Untersuchungen gestilzt hall der
Verfasser fur wahrscheinlich, dass die Pseudogamie bei Rubus
von recessiven Anlagen bestimmt ist, und glaubl, die Lntstchung
der Pseudogamie daraul zurackfuhren zu konnen, dass die weil
getrennten Tertiararten, welche Elter der jetzigen als Kreuzungs-
und Spaltungsprodukte anzusehenden Arten waren, verschiedene
Anlagen fur die normale Entwicklung des Geschiechtsapparats
hatten, und dass sich unter den Neukombinationen die bei Kreu-
sung enlstanden, mehrere Formen mil nur den recessiven Anlagen
bildeten, die bei den Eiszeiten mehr und mehr aberhandnahmen.
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Zur Frage nach der Spontaneitit von Betonica
officinalis L. in Schweden,

Von GO1e TurReEssox.

Wie belkannt ist Befonica officinalis L. eine uralle eil-
pflanze, und sie hal als solche aueh in unserem Lande
guten Rul gehabt (Linyaecvs 1741).  Die Pflanze ist daher
auch zweilellos in  fruberen Zeiten allgemein angebaut
gewesen und hat reichlich Méglichkeiten gehabt von den
Girten aus zu verwildern. In Schonen, der siadlichsten
Provinz des Landes, kommt die Art indessen auch an
anscheinend ursprunglichen Lokalen vor, weshalb hier
also gleichzeilig mil cinem spontanen Vorkommen dersel-
hen zu rechnen ist.  Da cine nahere Analyse in vergleich-
enden Kulturversuchen von verschiedenen Befonica offici-
nalis-Serien vielleicht Anhaltspunkte fur cin Auseinander-
halten von spontanen und nichl-spontanen Formen dieser
Art in Schonen geben konnte, wurden schon 1924 Versuche
mil der in Rede stehenden Art in meinem Experimental-
garten in ;\I\ZII‘[! begonnen. An den Versuchen nahm
Malterial von vier verschicdenen schonischen Lokalen teil,
namlich von Malmo, wachsend m den Hecken des alien
I'riedhofes St. Pauli, von Tapperod beim Vombsjon, in
Prunus spinosa-Gestrupp anscheinend spontan wachsend !,
von dem wohlbekannten Lokal in der Nahe der Eisen-
bahnstation Stehag sowie von Kungsmarken bei Lund
(vgl. Pimemax 1908). Von den beiden erslgenannten Se-
rien wurden Fruchte an den betreffenden Lokalen einge-

! Dieses Lokal, das in der Literatur nicht hat wiedergefunden
werden konnen, liegt nicht sehr weit von Hjularod, wo die Art laut
Lrcnes Brief an Livwagvs im Jahre 1738 vorkam (vgl, Grarz 1926).


file:///oikani

496

IYig. 1. Links ein Individuum von Samennachkommen von Tipperad,
vechts ein Individoum von Samennachkomimen der Rungsmarken-Serie.
Massstab am Bilde 30 em hoch, Photo 9. 8. 1929,

sammelt, wihrend die Samennachkommen von den beiden
letztgenannlen Serien von eingepflanzten und abstandsiso-
lierten Pllanzen (5 Stehagpflanzen und 8 Kungsmarken-
pflanzen) herstammen. Die Versuche umflasslen ausserdem
vier auslindische Serien, wovon drei Samennachkommen
und ecine Transplantationsserie. Die erstgenannten stammen
von im Jahre 1924 eingepllanzlen, spontanen Serien yon
Karlsfeld bei Mianchen, von Wien und von Agram in
Jugoslavien. Drei Individuen jeder dieser Serien wurden
im Sommer 1925 abstandsisoliert und die Samennachkom-
men unter moglichst identischen Verhéltnissen wie die
Schonenserien aufgezogen. Die Transplantationsserie wurde
an ihrem urspringlichen Lokal in der Nahe von Moskan
wihrend meiner Reise in Russland und Sibirien im Som-
mer 1927 eingesammell.

Bevor ich iber die erhaltenen Resullale berichte, sol-
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Fig. 2. Links e Individuum der Transplantationsserie aus Moskau,

m der Mitte ein Individuum von Samennachkommen der Wien-Serie
nnd vechts ein Individuum von var. serofina aus der Transplantations-

serie von Triest. Photo 8. 5 1929,

len einige Worte uber die bisher bekannte Varialion in-
nerhalb der Art gesagt werden. Sie zeigl iunerhalb Schweden
keine nennenswerte Variation, aber Pimiman (1908) hebt
hervor, dass die Kungsmarkenlform in allen Teilen bedeulend
kleiner ist als Exemplare von anderen schwedischen Lokalen.
Sie hat kurzere nnd mehr zusammengedrangte Scheinahren
und wird nicht mehr als 30 em hoech. Von bemerkens-
werleren Formen, die in der auslandischen Handbuchlite-
ratur aufgenommen sind, soll var. montana Gavoiy erwahnt
werden, die in threm Ausseren nahe mit der Kungsmarken-
form ubereinstimm!t und die in der hochmonlanen Stufe
der Alpen und 1m Deutschen Mittelgebirge vorkomml,
ferner var. siricta Arrox (—var. Danica Fiori el Paor.),
diec eine hochwuchsige und uppigwachsende Form il
starker abstehender Behaarung und langeren Kelchzahnen
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darstellt und hauptsachlich aul den mittel- und sudeuro-
paischen Berg- und Waldwiesen verbreitet ist.  Ob diesc
beiden letzlgenannten Formen etwas anderes als Standorts-
modifikationen sind, daruber weiss man gegenwirtig nichts,
Eine schone und vom gewohnlichen Typus erblich ver-
schiedene Form reprasentiert indessen var. serolina PospicHar,
die zuweilen als eigene Art (Befonica serotina Host) aul
gestellt wird, Sie hal ihre Hauptverbreitung in den Landern
um das Adriatische Meer, besonders im Karst und in
Istrien und weicht schon habituell stark von gewohnlicher
B. officinalis (siehe Fig. 2) ab. Serien dieser Form, nach
Al\arp von Candrita bei Triest (coll. 1924) und von Florenz
(coll. 1927) verpflanzt, beginnen in ‘:\karp erst Ende Sep-
tember und anfangs Oktober zu bithen und werden hier
nicht mit der Ausbildung reifer Fruchte fertig, wahrend
samlliche Serien von gewohnlicher B. officinalis ihr Blithen
in Akarp im Monat Aungust oder anfangs September ab-
schliessen,

Die in die Versuche eingehenden Serien, sowohl
die Samennachkommen wie die Transplantationsserie von
Moskau, zeigen untereinander wenig morphologische Varia-
tion. Nur in bezug aul Hohe und Zeitigkeit sind die
Unterschieden markant, weshalb diese Eigenschaflten niher
verfolgt worden sind.  Die Messungen wurden im Sommer
1929 ausgefuhrt und umfassen also die sicben [ruher
genannten gleichalten Nachkommen nach abstandsisolierten
oder am Lokal [rei abgebluhten Mutterpflanzen sowie die
Transplantationsserie  von Moskau.  Die Samenpllanzen,
die in Beeten im Botanischen Garlen in Lund aulgezogen
worden sind, wurden mit emem Reihenabstand von 50
cem und einem Abstand von 40 em in denselben in Akarp
ausgepllanzt als die Pflanzen jahresalt waren und dann
withrend der ganzen Entwicklungsperiode moéglichst gleich-
massig behandell. Die Hohe, gemessen in cm, gilt fur
den langsten Stengel der Pllanze wahvend des Blihens,
und die 1l1-gradige Zeitigheilsskala, die der Beurteilung
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der Zeitigkeit zugrunde liegt, ist die in einer friheren Arbeil
verwendele (Turesson 1930).  Es bezeichnel also 4 0 dass
einzelne Blilen sich zu 6ffnen beginnen, 41 sparliches,
~ 2 vreichliches, -+ 3 sehr reichliches Bluhen, -4 begin-
nendes Verwelken, +— 5 Abblihen, wahrend aul der nega-

tiven Scite ——1 grosse und schwellende Blutenknospen
bezeichnel, — 2 Knospen von etwas geringerer Grosse,
— 3 Kkleine Knospen, — 4 unmerklich Kkleine Knospen
sowie — 5 keine Blutenknospenbildung.

Die Resultate sind in Tabelle 1 zusammengestellt, die
far jede Serie Herkunft, Anzahl untersuchler Individuen
(n), sowie Miltelwert (M), Standardabweichung (7) und
mittleren Fehler (m) fiir Hohe und Zeiligkeit angibt. Die
Differenzen (D) zwischen den verschiedenen Serien mil
ithren mittleren Fehlern sowie die quotienlen (I 'm) sind
in besonderen Tabellen zusammengestelll um die Ubersicht
zu erleichtern (Tabelle 2 und 3).

Tabelle 1. Hohen- und Zeitigkeitsanalyse von den Samennachkommen
und der Transplantationsserie aus Moskau.

Hohe (cm) | Zeitigkeit
Herkunft n

| M = m + M g m -+
Stehag 24 : s 4w 0.5 l-258 Osr | 0a2
Kungsmarken 23 | 437 | 4o | 08 2 | 03 0.1
Malmo Fra 25 | 680 ‘ 4.4 100 =000 | O.58 0ids |
Tapperod ... .. 26 Ba0 | 44 K I A O 0.14 i
Munchen . . 194 #8558 1.5 08 | [ 0m 0 0y
Wien .. coiasenie] 22 BEA | 449 096 | -0a2  0m2 | O
Agram v 27 663 J.uu 0.75 2 1l 0.2
Moskau 26 | 5.0 9.7 1.8 .64 0.13

Wie aus Tabelle 1 hervorgeht, verteilen sich die ver-
schiedenen Serien hinsichtlich der Hohe in drei Gruppen.
Die Stehag-Kungsmarken-Serien stimmen nahe miteinander
iberein und unterscheiden sich von allen ubrigen durch
ihren relativ niedrigen Wuchs.  Die Malmo-Téapperéd-Mun-
chen-Wien-Agram-Serien reprasentieren eine andere Hohen-
gruppe, in der nur ecine geringe Héhenvariation vorhanden
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ist. Die Hohe dieser Gruppe betragt aber ungefahr 20
cm mehr als die der vorigen. Die Moskau-Serie schliess-
lich weicht von samtlichen vorhergehenden Serien durch
ihre betrachtliche Hohe ab. In bezug auf die Zeitighkeit
verteill sich das Matenal gleichfalls aul verschiedene Grap-
pen.  Die Moskau-Serie st die (riheste, danach kommen
die Stehag-Kungsmarken-Serien, die eine identischen Zeitig-
keitsgrad zeigen. Dite ubrigen Serien bilden zusammen
eine dritte Zeitigkeitsgruppe, innerhalb der die Zeitigkeits-
variation nur gering 1sl, die aber eine bhedeutend spalere
Gruppe reprasentiert. Der Unlerschied in der Bluhlezeit,
ausgedrickl in Tagen, zwischen den Muanehen-Wien-Serien
und der Stehag-Kungsmarken-Gruppe belragt annihernd
14 Tage. Tabelle 2 zeigl, dass die Hohendifferenzen zwi-
schen den drei verschiedenen Hohengruppen stafistisch
sicher sind.  Aus Tabelle 3 gehl weiler hervor, dass die
Zeitigkeitsdifferenz zwischen der Stehag-Kungsmarken-Grup-
pe und der Malmo-Tapperod-Munchen-Wien-Agram-Gruppe
gleichfalls statistisch sicher ist, wie ubrigens auch dass
die Agram-Serie sicher von der anderen Serien verschieden
ist. Die Zeitigkeitsdillerenzen zwischen der Moskau-Serie
und den Stehag-Kungsmarken-Serien sind nicht sicher,
aber die Werte deuten aul einen tatsachlichen Unterschied.
Hinzugeligl soll werden, dass die Unterschiede i Hohe
und Zeitigkeit zwischen den verschiedenen Serie deutlich
schon im Sommer 1928 hervortraten.

Die Kuolturversuche haben also gezeigt, dass die Stehag-
Kungsmarken-Serien relatiy niedrig und frihzeilig sind,
wahrend die Malmo-Tapperod-Serien hoch und spat sind
und darin nahe mit den von Manchen, Wien und Agram
stammenden  Serien ubereinstimmen.  Die  Moskau-Serie
schliesslich vereiigt bemerkenswerte Hohe mit aunsgeprag-
ter Zeitigkeil (siche Fig. 1 und 2). Hinsichtlich Unler-
schiede zwischen speziell den Stehag- und Kungsmarken-
Serien soll hinzugefugt werden, dass die Scheinahre der
letzteren auch bei den Samennachkommen elwas kurzer
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und zusammengedrangter ist als bei der ersleren. Der
extrem niedrige Wucehs, der B. officinalis in Kungsmarken
auszeichnet, ist andererseils modifikativ bedingt, da, wie
wir gesehen haben, die Samennachkommen der Kungs-
markenform die gleiche Hohe erreichen wie dic Stehag-
Serie.  Es liegt nahe zur Hand die Malmo-Tapperod-Serien
oder die auslandischen Serien mit der [raher erwahnten
var. stricta 1dentifizieren zu versuchen, aber abgeschen von
dem hohen Wuchs und der Uppigkeit entspricht keine
der Serien der Diagnose dieser Varietat.

Die Teststellung, dass die schonischen Belonica offict-
nalis-Serien hinsichtlich Hohe und Zeitigkeil sich aul zwei
voneinander scharf getrennle Gruppen verteilen isl von
ausserordentlicher Bedeulung fur die Beurteilung der Frage
nach der Spontaneital der Art in unserem Lande. Durch
frahere Sludien an einer grosseren Anzahl von Arten ist
namlich gezeigt worden (vgl. Trressox 1930), dass hin-
sichtlich der spontanen Verteilung der verschiedenen Bio-
typen einer Arl uber Gebiete mil verschiedenem Klima
Geselzmassigkeit herrscht.  Diese Gesetzmassighkeil ausserl
sich gerade in bezug aul IHohe und Zeitigkeit und in der
Weise, dass ein und die gleiche Art in Nordeuropa
(einschliesslich Sudschweden) aus erblich [ruhen und re-
lativ niedrigen Biolypen zusammengesetzt wird, in Mittel-
und Suadeuropa aus erblich hochwachsenden aber spaten
Biolypen. In extrem atlantischem Klima sind die Biolypen
der gleichen Art erblich niedrig und spat, wahrend in
kontinentalem Klima mil genugend Sommerniedersehlagen
(wie in grossen Teilen von Russland und Sibirien) die
Biotypen der Art erblich hohen Wuchs mit erblicher Frih-
zeiligkeit  kombinieren.  Die Frahjahrspflanzen verhalten
sich anders, was indessen in diesem Zusammenhang nicht
naher besprochen zu werden braucht. Dass diese Spezia-
lisierung fur verschicdene Khimagebiete, fur verschiedene
Lange der Vegetationsperiode, Temperatur- und Nieder-
schlagsverhaltnisse durch eine Selektion der fir die betrel-
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fenden Klimatypen vitalsten Biotypen innerhalb der Art ent-
standen ist, darfie notwendig anzunehmen sein.

Kehren wir zu Betonica officinalis zuriick finden wir,
dass nichl nur die mitteleuropiischen Serien (die Miinchen-
Wien-Agram-Serien) und die Moskau-Serie in das ohen
angegebene  Schema far die Biotypenverteilung innerhalb
sommer- und herbstblithender Arten hincinpassen, sondern
aunch dass die Stehag-Kungsmarken-Serien dem erblichen
Kombinationstypus von relaliv niedrigem Wuchs und Frih-
zeiligkeil entsprechen, der fiir fibrige untersuchte Arten in
Siidschweden charakteristisch ist. Es verbleiben die Malmo-
Tapperod-Serien, die durch ihren hohen Wuchs und ihr
spites Blihen von dem in Stdschweden typischen Ent-
wicklungsrhythmus abweichen und die durch ihre nahe
Ubereinstimmung mit dem mitteleuropiischen Serien auf
einen sudlicheren Ursprung hinweisen,

Auf Grund oben Angefthrtem dirfte also Betonica offi-
cinalis in Schweden sowohl aus spontanen wie nicht-spon-
tanen Formen zusammengesetzt sein.  Die oben analysier-
ten Stehag-Kungsmarken-Serien sind zweilellos als sponlan
zu betrachlen, wihrend die Malmé-Tapperod-Serien sicher-
lich Kulturfliichtlinge mit mittel- oder  stideuropiischer
Herstammung darstellen. Die Moglichkeit dass auch die
Stehag-Kungsmarken-Serien direkt vom Menschen einge-
fihrt sind, kann natirlich aunch nicht zurickgewiesen
werden, und das Gleiche gilt [ar die Moglichkeit, dass
diese Serien, urspriinglich eingefithrt, im Laufe der Zeilen
sekundar in Harmonie mit dem sidschwedischen Klima
ansdifferenzierl  worden sind.  Diese beiden Annahmen
erscheinen indessen angesichts des oben Angefithrien nicht
gerade wahrscheinlich, im  Gegenleil wird die Annahme
stark gestiitzt, dass die Belonica officinalis-Bestinde in
Kungsmarken und Stehag den nordeuropiischen Okotvpus
der Arl reprisenlieren. Dass jedoch durch Mitwirkung
des Menschen auch die in Stdschweden spontane Belo-
nica officinalis innerhalb ihres Vebreitungsgebietes von
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cinem Lokal zum anderen hal verbreitel werden kénnen,
ist selbstverstindlich, lHieriber koénnen indessen Unter-
suchungen der hier vorliegenden Art keine Auskun(t geben.

Die experimentelle Methode, die im Vorstehenden beim
Studium der Frage nach der Spontaneilil von Betonica
officinalis in Schweden entwickelt worden ist, ist natiirlich
auch beim  Studinm  anderer Arten, beziglich welcher in
erwihnter Hinsicht Unsicherheit herrsehl, verwendbar.
Eine Unlersuchung solcher Arten wie Aram maculatum L,
Lunaria rediviva .., Pelasites albus 1. u, a. vom gleichen
Gesichtspunkt und mit Verwendung der gleichen Methode
witrde zweifellos pllanzengeographiseh und genckologisch
wichtige Resultate liefern. Dass das experimentelle Studium
des Entwicklungsrhythmus und der Periodizilil der Arten
auch fiar die Pllanzensoziologie von ausserordentlicher
Bedeutung ist, hat schon Diers (1918) gezeigt und ist
spiter des weiteren von ScHARFETTER (1922) unterstrichen
worden,

Zusammenfassung.

1. Fiir das Studium der Frage nach der Spontaneilil von
Belonica officinalis in Schweden sind Samennachkommen von vier
stidschwedischen Serien in vergleichenden Kulturen zusammen
mit Samennachkommen von drei mitteleuropiischen, spontanen
Serien (von Mianchen, Wien und Agram) sowie mit einer Trans-
plantationsserie von Moskau analysiert worden,

2. Zwei der stdschwedischen Serien (die Stehag-Kungs-
marken-Serien) erwiesen sich erblich relativ niedrig und frihzeitig,
withrend die zwei anderen stidselrwedischen Serien (die Malmo-
Tapperod-Serien) sich durch gleichen erblich hohen Wuchs und
durch Spitheit auszeichnen, die fiir die mitteleuropiischen Serien
charakteristisch sind. Die Moskau-Serie kombiniert erblich hohen
Wuchs und erbliche Friihzeitigkeit.

3. Durch frihere Unlersuchungen an einer grosseren An-
zahl sommer- und herbstblithender eurasiatischer Arten ist gezeigt
worden (Trresson 1930), dass Hohe und Zeitigkeitseigenschafien
sich derart kombinieren, dass ein und dieselbe Art in Nordeuropa
(einschl, Stdschweden) aus crblich frihen und relaliv niedrigen
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Biolypen zusammengeselzl wird, in Mittel- und Siideuropa aus
erblich hochwachsenden aber spiten Biotypen, in exirem atlan-
tischem Klima aus erblich niedrigwachsenden und spiten sowie
in kontinentalem Klima (mit hinlanglichen Sommerniedersehligen)
aus erblich hochwachsenden und Trithzeitigen Biotypen. Da nun
die Stehag-Kungsmarken-Serien von Belonica officinalis dem er-
blichen Kombinationstypus von niedrigem Wuchs und Frihzeitig-
keit entsprechen, der fir Gbrige untersuchle Arten in Stidschweden
charakteristisch ist, wihrend die Malmo-Tapperad-Serien durch
ihren hohen Wucehs und ihr spites Bliihen von diesen abweichen
und am ehesten mit dem mitteleuropiischen Kombinationstypus
fibereinstimmen, dirften die ersteren zweilellos als in Stdschwe-
den spontan zu betrachten sein und die letzleren als Kulturfliicht-
linge mit mitlel- oder siideuropiischer Herstammung,

4. Durch die beim Studium der Frage nach der Spontaneitit
von Belonica officinalis in Schweden zur Verwendung gelangle
experimentelle Methode, die natiirlich auch beim Studium ande-
rer, dhnlicher Probleme voll verwendbar ist, wurde eine Stiitze
fiir die Annahme erbrachi, dass die stidschwedischen Belonica
officinalis-Bestiinde in Kungsmarken und in Stehag den nord-
curopiischen Okolypus der Art repriisentieren.
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Smirre uppsatser och meddelanden.

En fér Sverige ny Cirsium-hybrid.

i eflersommaren 1923 foretog jag en botanisk exkursion
inom Hyby forsamling av Malmohus lin. 1 ett dike invid en
grasvall fann jag da en tistel, som nirmast liknade Cirsinm helero-
phytum. De nedlopande bladen och frinvaron av sndovit filtludd
pa bladens undre sida skilde den dock bestiamt frin sistndmnda
arl. Vid nidrmare undersékning pa bolaniska institutionen i Lund
belanns viixten vara den i Mellan-Europa pa fuktig dngsmark
vildviixande Cirsimm canum (1..) Moench. Den viixle i ett bestand
pa vill elt 10-tal exemplar. Sedan dess har den hallit sig kvar pa
samma plats och dven spritt sig. 1 somras fann jag den pa [yra
stillen 1 nirheten av den ursprungliga fyndorten.

el inlressantaste vid sommarens exkursion var emellertid,
att den nyinkomna  Cirsivm-arten nu hybridiserat metl Cirsinm
oleracenm. som talrikt forekommer i nirhelen.  Det torde vara
forsta gingen, som hybriden Cirsinm eannm > oleracenm piatriffats
i vart land. Nirmare 30 exemplar av hybriden funnos pa tvinne
frin varandra nigot avligsna platser. Vixlen skiljer sig [rin
Cirsium  camum framst  diri, att blommorna iro gula som hos
Cirsium oleraceum: innan de dro utslagna saml ibland dven efler
prissningen framtrider dock en skiftning i rotl. Fran Cirsinm
aleracenm skiljer den sig sirskilt darigenom, atl den saknar dess
breda, kupiga svepeblad. Hybriden framtrider i tvii former: den
ena formen liknar ndirmast till sin allmiinna habitus Cirsimm ca-
num men har i olikhet mot denna, atminstone i dess vanliga hir
forelintliga typ, bladen mer eller mindre flikiga, den andra for-
men paminner mera om Cirsinm oleraceum men har bladen hela,
sisom fallet varit dtminstone med de flesta exemplar av Cirsium
canum, som jag funnil pa denna fyndort.

Lund i nov. 1930,

Ti. Bnaxpr.
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Nagra anmirkningsviarda vixtfynd frdn de senaste aren.

Under en kort resa pi mellersta Oland i juni innevarande
ar insamlade undertecknad tva fanerogamer, som synas vara for
ons Nora nya, nimligen:

Sangiisorba minor Scop. och

Euplrasia suecica Murb, & Wellst,

Den [Grestnfimnda, om vars forekomst kyrkoherde C. ARESKOG
guy mig anvisning, vixle i spridda, men talrika stind ganska langl
ute pd alvaren vid Glomminge tillsammans med Orchis militaris
L., 0. Morio L., Trifoium monlanum L. och andra for omridel
Lvpiska viixler.

Den andra pitriffades i riklig mangd sydvist om Glomminge
pristgird pa en fuklig ing, dir Pinguicula vulgaris L., Ophrys
muscifera uds. med flera andra kirrviixter forckommo i dess
sallskap.

Frin exkursioner inom Skine meddelar jag foljande:

Medicago mininma Desv. — Redan ar 1922 hade jag vid Dege-
berga funnit denna siallsynthet, som da var for trakten ny. Loka-
len dr beligen ulmed jarnvagslinjen omkring 2 4 300 meler vister
om Degeberga station, och arten vixte vid upplickandetl i mingd
alldeles under jirnvigsstangslet. Vid ett besok pa platsen under
senasle sommar visade det sig, att den bibehallit sig dar, fast icke
pi det Ln":-;]n'ungligu fyvndstillet, dir belning synles ha varit orsa-
ken Ll dess farsvinnande. Den hade i stillet Nytlal sig upp pa
den hoga jirnviigshanken en ganska ling stricka dirifrin och
hade diir fatt ganska stark spridning.

Hirschfeldia Pollichii (Sch. & Sp.) forekom i ir ganska ym-
nigt vid Ahus hamns station mellan jirnvigsspiren.

Arctivm nemorosuem-hybrider. A. nemorosum lLej. ar ju,
som bekant, en typisk lund- och skuggviixt. Nigon ging fore-
kommer den dock pi helt 6ppna platser och synes trivas dven
dir, Sa tex. utmed vagkanterna vid Langarad i Gumlisa socken
och pi hamnomradet vid Ahus.  Pisistnimnda lokal, dir den
under flera ir varil sirdeles ymnig, pitriflade jag i sommar tva
krafligan individ av arlens sallsynta hybrider. Det ena kunde
redan pa avstind urskiljas som A, nemorosum > lomentosum Mill;
det andra, som var synnerligen kraltigt och kunde ha limnal etl
A0-tal herbaricexemplar, om det icke varit si illa hanterat med
liippar av forbipasserande, visade sig tillhdra A, minus Schkuhr >
nemorosum.  Irukterna voro hos bada sterila.

Vidare har jag att anteckna tva fynd av mossor:

Jungermania  confertifolic (Schiftn) Arn. - [T HOLMBERGS

!
i
|
i
i
!
[
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Skandinaviens Flora Il:a dr ju denna [ér Sverige nya art av
. W. ArRNELL redan upplagen sasom funnen av A, HULPHERS
vid Enafors i Jamtland. Till denna lokal kan hiirmed fogas en
ny i samma lrakt, Under en resa fran Trondhjem den 5 sept. i
ir gjorde jag uppehall vid Storlien och féretog med mitl sillskap
en utflvkt tll det bekanta vallenfallel »Brudslojany, Utmed ging-
stigen och strax norr om jirnviigsovergingen fick jag dgonen pi
en Luva av en levermossa, som synbarligen tillhovde J. ventricosa-
gruppen, fistin med ett egendomligt ulseende. Den viixle pi
fuktig, torvaklig mark utmed en flat stenhill, som hajde sig obe-
tydligl over jordylan. Efter hemkomsten, och sedan jag av apote-
kare J. Prnssox fitt anvisning pa, att den maéjligen kunde vara
J. confertifolia, jamforde jag den mikroskopiskt med original-
exemplar av denna ur SCHIFFXERS exsiceat och fann av de tit-
sittande, starkt konkava bladen med deras inbdjda likspelsar
m. m., ait den miste hinforas dit. Formen var visserligen be-
tvdligt magrare fin SCIIFFNERS exemplar, men detta torde bero
pa, att lokalen under stirre delen av aret ar betickt med snd,
vilket hindrar viixten i dess utveckling.

Grimmia Stirtonii Schimp.  Uppgiften om denna for Sverige
nva mossas {orekomsl inom landet borde jag ha limnat it dess
upplickare, kyrkoherde S. MEDELWUS, att meddela, vilken [6r flera
ar sedan fann den pi dess svenska lokal, Men di han, tll stor
forlust och saknad for bryologien, nu dr avliden och icke sjily,
sa vitt jag kan finna, har i litteraturen uppgivit fyndel, anser jag
mig ha en viss skyldighet att gora detta. T séllskap med direktor
A. HOVGARD & Bollerup, vilken hade av MEDELIUS erhallil velskap
om platsen, besokle jag forra arel lokalen, som dr beliigen i Rams-
asa socken i Skiine och utgires av en stenig betesmark vid norra
sidan av Malmo— Simrishamns jarnvag och till vanster om viigen
frin Benestad. Efter nigol sokande funno vi de morkbruna lu-
vorna av (. Stirtondi i riklig mingd pa ett storre stenblock, under
det att 6. palens (Dicks.) och G. decipens (Schultz) saml andra
arter av sliktel vixte pi stenar i niarheten. Vid forisall sokande
patraffades . Stirfondi, fast sparsamt, dven pa omriadet nirmasl
soder om jirnvigslinjen,

0. J. TTASSLOW,

Botaniska Notiser 1930 3
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In memoriam.

Sigfrid Olof Medelius.

Den 23 augusti avled Sicerip Oror Meperivs, kyrkoherde i
Halmstads och Sirekopings pastorat i Skiane. FFodd i Kalmar den
24 november 1878, avlade han dirstides mogenhetsexamen 1896,
blev filosofie kandidat 1906 i Uppsala, teologic kandidat 1916 1
Lund och pristvigdes dirstides samma ar. Efler flera missiy
ulnimndes han 1919 till komminister 1 Jamshogs pastorat 1 Ble-
kinge och 1924 till kyrkoherde 1 Halmstads och Sirekopings
pastorat.

Det dir emellertid e MEDELIUS' pristerhiga giirning, som gor,
att jag agnar honom ndgra minnesord. Redan som ung student
hade han borjat intressera sig for var flora och exkurrerade fli-
tigt pa Oland. Snart nog borjade han specialisera sig och valde
mossorna till sitt dlsklingsstudium, och det ar hans arbeten Over
denna grupp, som gjorl honom bekanl inom botlaniska Kretsar.
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Siaviil hans ndst forsta som hans nist sisla bolaniska uppsats
(tillsammans med C. JENSEN) behandla Olands mossflora, och har
han i dessa omndmnt dtskilliga vackra fynd samt beskrivit tvinne
[or velenskapen nya arter, nimligen Bryum alvarenee ARNELL &
MeEDp. och Seligeria oelandica C. JENs. & MED, Ar 1820 hesdkte
MEDELIUS i sillskap med tridgirdskonsulenten A. HULPHERS sddra
Halland, en resa, som resulterade i en forteckning 6ver de mossor,
som de dir hade funnit. Under sin tjanstgoring i Blekinge gjorde
MEDELIUS minga exkursioner i provinsens vistra del och sam-
manstillde sina observationer jimte det, som forul var kiinl an-
giende provinsens mossflora, i »Bidrag till kinnedom om Ble-
kinges mossflorar. MEDELIUS vikligaste arbete dr »Mossvegetatio-
nen i Storlien med omnejdy,  Flera ginger besokte han denna
trakt. Aven i denna uppsats har han upptagit alll, som i tryek
forut angivits frian detta omriide. | slutet av uppsalsen linnes en
tabell, visande arternas fordelning i de olika viixtregionerna. Eit
av MEDELIUS' sista arbeten dr en forleckning dver de mossor,
professor G. SAMUELSSON samlat pi Kreta.

Med en god observationsformiga savil i naturen som i mi-
kroskopet forenade MEDELIUS slor samvetsgrannhet vid sina un-
dersokningar. Man kan forvina sig over, att han, oaktal sin
pristerliga tjanstgoring, medhunnit s mycket bryologiska under-
sokningar. Detta visar pid samma gang hans stora kirlek till
bryologien som hans oullrottliga arbetsformdga.  Med MEDELIUS
har virt land forlorat en av sina hiingivnaste och bista bryologer.

Ulgivna skrifter:

Oversikt éver Skandinaviens Sphagnumarter. Efter framstiil-
ningen i C. Warnstorfs Sphhagnolagia universalis samman-
stialld av —. Botaniska Notiser 1913, sid. 145 150, 203 -208.

Bryvologiska notiser frian Oland. Botaniska Notiser 1921, sid. 23—31.

In brvologisk utfivkt till Halland. Svensk Bolanisk Tidskrift
1022 sid. 9--34.

Rhynchostegiella compacta en for Skandinavien ny lévimossa och
dess syslemaliska stillning. Bolaniska Notiser 1922, sid 237

24,

Bryologiska fragment. 1. Orthotrichum rupestre Schleich. Bo-
taniska Notiser 1925. Sid. 342—356.

Bidrag till kinnedomen om Blekinges mossflora. Botaniska No-
liser 1926, sid. 1 33,

Mossvegetationen i Storlien med omnejd. Arkiv for botanik. Band
20 1., mo 10, 77 sid. 1926
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Contribution 2 la Flore bryologique de la Créte. Svensk Botanisk
Tidskrift 1927, sid. 4548,

Phascum mitreforme, en for Sverige ny bladmossa.  Botaniska
Notiser 1927, sid. 380.

1. W. Arnell: Skandinaviens levermossor.  Annales Bryologie
1928, sid. 155—138.

Till kinnedomen om Olands mossflora.  Botaniska Notiser 1929,
sid. 2951, (Tillsammans med C. Jensen).

. T. Husnol, 4 Bolaniska Noliser 1930, sid. 157, 158,

Vad ar Leptodontium Kaalaas? Botaniska Notiser 1930, sid. 307, 308

Hu. MoLnes.
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Adolf Engler.
En av den systematiska botanikens forgrundsgestalter.

Frin Berlin har ingitt meddelande, att den tyska bolanikens
grand old man proflessor ADOLF ENGLER avlidit natten mellan den
9 och 10 oktober. Med ADOLF ENGLER har e¢n av den systema-
tiska botanikens banbrytare och forgrundsgestalter gatl ur ltden.
Encrenr dir framfor allt bekant sisom skaparen av Botanischer
Garten und Museum, Berlin-Dahlem, som under hans regim ut-
vecklades till en forskningscentral, sirskilt for systemalisk bota-
nik och vaxtgeograli, dar fackmian fran ett flertal linder varit i
tillfalle atl utfora sina arbeten. Nagra data ur hans liv och en
kortfattad skildring av den verksamhet, han som forskare och
Lirare utovat, torde darfor Kunna parikna intresse.

ApoLF ExGLER foddes i den lilla staden Sagan i Schlesien
den 25 mars 1811 Sina studiedr tillbragte han i Breslau, dar han
var lirjunge av den miéingsidige botanikern Goervrent, framfor
allt bekanl genom skrifter om stenkolens uppkomst och om de
fossila barrtraden  Aven ronte ENGLER stort inflvlande av den 1
Breslau  verksamme  Kkryvplogamisten och mikrobiologen Conx,
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framfor allt bekant genom sina mikroskopiska undersékningar av
alger och svampar, som verkade revolutionerande pi de ligre
kryplogamernas systematik. 22 ar gammal disputerade ENGLER
for doktorsgraden pa en avhandling om sliktet Saxifraga: »Bei-
triige zur Nalurgeschichte und Verbreitung des Genus Saxifragan.
Genom sin doktorsavhandling kom ENGLER alt pi grundval av en
specialundersokning behandla ett omride, pd vilkel han sedermera
blev en banbrytare, nimligen den utvecklingshistoriska vixlgeo-
grafien. Han salte uppkomsten av de lalrika Saxifraga-arterna,
som sirskilt forekomma i norra extratropiska biltets bergstrakter,
i samband med den tertiira veckningen. Dessa arler [ordes av
ExtGrLin Lllbaka pd vissa grundtyper, som vixt vid randen av det
gamla tertidvrhavet. Sliktet Scwifrega har dirigenom blivit ell av
den utvecklingshistoriska vixigeograliens klassiska forskningsoh-
jekt. ENGLER kom ocksd att i fortsiittningen fdgna sig 4l detta slikte.

Nigon 'tid efter sin disputation dgnade sig ENGLER at lirare-
kallet. 1871 blev han fist vid botaniska muséet i Minchen sisom
kustos, och 1872 blev han docent i bolanik vid didrvarande univer-
sitet. ITans chef var den bekante vaxtfvsiologen och vaxtanato-
nmen NAEGELL framfor allt bekant genom sin »Mechanisch-physio-
‘logische Theorie der Abstammungslehres. Vid denna tid verkade
i Munchen bl a. den systematiska vixtanatomiens grundliggare
BADLEOFER. I Minchen utgavs del omfallande arbetet »Flora
brasiliensisy, del kanske statligaste floraverket i den botaniska
litteraturen. ENGLER bearbetade for detta arbete ett flertal famil-
jer, bl a. Araceae. Aven isamband med dessa deskriptiva arbeten
utvecklade ENGLER vixtgeografiska synpunkter. Under sin Min-
chen-vistelse utforde han  vixtfyvsiognomiska undersokningar i
Alperna. 1 samband med ftorelisningar i vixtgeograli mognade
hos honom tanken att utgiva ett sammanfattande verk dver vixt-
virldens utvecklingshisloria.

1878 kallades Excren till professur i botanik vid universitetet
i Kiel, Nigon tid direfler utgav han sill bebadade arbete dver
viixtvirldens utvecklingshistoria, »Versuch einer Enlwicklungs-
geschichte der Pllanzenwelt, inshesondere der Florengebiete der
Tertidarperioder, Bland vixtgeograferna i 1800-talets forsta halft
hade den uppfattningen varit radande, att vaxternas utbredning
uteslutande betingades av klimaliska forhallanden, TForst genom
arbelen av UnGER och Arnrnoxs D CaNDOLLE riktades uppmirk-
samhelen pd, att de olika florasmradena dven hade uppstatt av
andra orsaker. Efter ulgivandel av UNGERS och DE CANDOLLES
arbeten framlridde Darwix med sina laror, som ENGLER omfatta-
de och tillimpade pa vixtgeogralien. ENGLERS arbele [dr framfor
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andra anses vara den ulvecklingshistoriska vixlgeografiens klas-
siska verk, och belydelsen av arbetets »leitende Tdeenn, som han
sammanstillt i bokens bérjan, kan icke nog framhivas. En
triaffande karaktiristik av detta arbete har limnals av lecknaren
av ENGLERS dadsruna i Berliner Tageblatt Kent LEwN: »Die auf
die Verwendung von Geographie, Geologie und Paliontologie
verbreiterte Basis erweckte die in rein morphologischer Spezies-
klauberei erstarrende Systematik zuo neuem Leben und neuwer
Blite durch die von Engler zwar nicht geschallene, aber erst
recht in den Vordergrund gertckie pllanzengeographisch-ent-
wicklungsgeschichtliche Betrachtungsweisen.  Under sin vistelse
i Kiel bearbetade EncLin familjerna Araceae, Burseraceae och
Anacardiaceae i verket »Monographiae phanerogamarumy ayv DR
CaNDOLLE, utgdérande en ny edition av DE CANDOLLES »Prodromus
systematis naturalis regni vegetabilisy, en sammanslillning med
beskrivningar av alla di kinda kirlvixter. Ar 1881 piborjade
ENGLER uigivandet av »Bolanische Jahrbiicher fir Systemalik,
Planzengeschichte und Pllanzengeographiey», varav hittills 62 bd.
utkommit. Frian EnGLERS vistelse i Kiel [Greligger bl. a. ett ar-
bete om svampar, »Uber die Pilzvegetation des Weissen oder
Todten Grundes in der Kieler Buchty.

1884 overflytlade ENGLEr Lill Breslau, dir han eftertridde
sin gamle Lirare Gorpprrt, 1 Breslau pibarvjade han 1887 tillsam-
mans med davarande professorn vid skogshigskolan i Aschaffen-
burg PRANTL, sedermera ENGLERS eftertridare i Breslau, utgivandet
av det brett anlagda verkel »Die natirlichen Pllanzenfamilien
nebst ihren Gattungen und wichtigeren Arteny under medverkan
av ett flertal specialister pa de olika familjerna, Vid PranTLS
dod (1893) blev ENGLER ensam ulgivare av nimnda arbete. Sedan
1924 ulges en andra upplaga.

1889 kallades ENGLER frian Breslau till Berlin, dir han ut-
vecklal huvuddelen av sin verksamhet som forskare och lirare.
Botaniska tradgirden och muséet vid Potsdamer Strasse rickle
¢j tll. I nuvarande sladsdelen Berlin-Dahlem anlades en ny
botanisk tridgird och ett nytt botaniskt museum. Den nya an-
liggningen, paborjad av AvntHorry och Unpan, var i storl sett
ENGLERS personliga verk. Framfor allt dro arborelum och den
vixlgeografiska avdelningen av intresse. Tridgiarden har fiven
blivit till en folkpark, och hiar erbjudes rikligt tillfille studera de
mellaneuropeiska vaxterna i deras naturliga omgivning. Aven land-
skapets naturliga skonhet och tridgardskonsten ha blivit beaktade.

I Berlin paborjade ENGLER utgivandet av tvenne storre sam-
melverk, »Die Vegetation der Erdes {tillsammans med DRUDE)
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och »Das Pllanzenreichys. »Die Vegelation der Erdes, av vilket
hittills 15 bd. ulkommit, utgor en samling vaxtgeograliska mono-
grafier. Under sin Berlin-vistelse dgnade sig ExGLER siarskill at
Afrikas vaxtvarld.  En sammanfaltning av hans arbeten over Af-
rikas flora och vegetation utgor hans i »Die Vegetation der Erdes
ingdende »Die Pllanzenwelt Afrikass (5 bd.), dar sdval olika flor-
omraden som familjer monograliskt behandlas. Tack vare detta
arbete har Afrika blivit den enda virldsdel, varover en samman
fattande modern vaxtgeogralisk oversikt utgivits. »Das Pllanzen-
reichy, ulgivel pia uppdrag av Preussiska Vetenskapsakademien,
omfattar en samling systematiska monogralier over de olika
familjerna, iiven kryptogamerna. Del far anses vara en ny edition
av D CANDOLLES »DProdromuss (det ovan namnda arbetet »Mo-
nographiae phanerogamarums blev ¢f avslutat), Till skillnad frin
detta arbete lamnas i inledningen Ul varje famil] en allman over-
sikt over morfologi, anatomi, biologi, geografisk uthbredning ete.
Hittills ha 96 hiften autkommit. I detta arbete har ENGLER bear-
betat fam. Araceae (tillsammans med KRAUSSE) sami shiktet Saxi-
fraga (tillsammans med IRMSCHER).

Allmant erkinnande vann pa sin tid ENGLERs forsok ull et
nvil naturhigl vaxtsystem, som han forst framlade i arbetena »Die
svstematische Anordnung der monokolyledoneen Angiospermens
och »Syllabus der Vorlesungen tber medizinisch-pharmaceulische
Botaniky, vidare 1 »Die natarlichen Pflanzenfamilien» och »Sylla-
bus der Pflanzenfamilien», av vilka det senare arbetel, ell lamp-
ligt kompendium i vaxtsystematik, ulgatt i ett flertal upplagor. 1
ctt arbete, »Uber florvistische Verwandtschafl zwischen dem tro-
pischen Afrika und Amerika, sowie uber die Annahme cines
versunkenen brasilianisch-athiopischen  Kontinentss, behandlade
ENGLER gemensamma drag 1 dessa bada varldsdelars flora, [ar-
hallanden, som sedermera blivit sarskilt aktuella genom WrEGE-
NERS bekanta teort om kontinenlernas forskjulning.

Overhuvudlaget kan nian om ENGLERs arbeten siga, ol han
icke blolt ulforde noggranna och ingdende specialstudier utan
aven 1 monumentala sammelverk framstiallde hela sin tids vetande
pa den systematiska botanikens och vaxlgeografiens omraden.
Aven inom morfologien och vixtanatomien har han utfort virde-
fulla arbeten. Genom sin mangsidighel och sin formaga att an-
knyta resultaten av olika forskningsgrenar var han en linncansk
forskarlyp som fa.

Att gh in pd o alla de utmarkelser, som forlinades ENGLER
som erkansla for hans insatser 1 den botaniska forskningen, faller
¢j inom ramen for denna artikel.  Av svenska utmirkelser, som
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kommo honom till del, markas ledamotskap av Velenskapsaka-
demien, Vetenskapssocicteten i Upsala och Pysiograliska Sillska-
pet i Lund. Vid Linni-jubiléet i Uppsala 1907 kreerades ENGLER
till medicine hedersdoktor. Han var di personligen nirvarande
och mottog sin utmirkelse. Vid hans sjutfiodrsdag nigra ména-
der fore virldskrigets utbrott strommade hyllningar till frin alla
linder. Av Vetenskapsakademien férlinades han stérre Linné-
medaljen i guld for sina fortjinster om botaniken.

ENGLER kvarstod som professor till 1921, dd han avgick med
pension och eftertriiddes av den kinde systematikern och wvixt-
geografen DieLs. In i det sista dgnade han sig dock it scientia
amabilis. Ehurn nira 80 dr gammal foretog han med sina studen-
ler exkursioner och studieresor. Under mina studier i Berlin —
senast sommarterminen 1929 — métte jag honom ofta i tridgar-
girden eller museibyggnaden. Vi yngre larde oss icke kinna
ENGLER. Vi ansfigo, att man icke i onddan borde soka inregistrera
hans bekantskap. Fér oss var han en man, av vilken man in i
det sista kunde vinta sig nfigot, och ban borde darfor Limnas i
fred for att helt fdgna sig it sin forskning. Vi hade tillfille att
iakttaga, hur han arbetade dnda in 1 sin dlders sena host, dven
om den gamla kimpagestalten var bojd, hiret grinat och handen
darrade svirt vid hans forsék att trida nyckeln i dérren ill hans
arbetsrum  pd Botanisches Muoseum. 1 hemmet vid Altenstein-
strasse, i omedelbara grannskapet av den institution, han skapat,
slutade han sina dagar.

ARNE HASSLER.
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Denna andra upplaga ér Lill uppstillningen i stort sett lik
den forsta. Inledningskapitlet behandlar dldre och nyare upp-
fattningar av ordningarnas avgrinsning och sammanhang. Den
foljande framstlillningen har bearbetals av ett stort antal specia-
lister. Hirigenom har antalet litleralurcitat avsevart nidokats och
en mera ingiende framstillning av de olika familjernas karaklirer
kunnat lamnas. Liksom i forsta upplagan behandlas varje grupp
ur savial anatomisk och morfologisk som systematisk synpunkt.
Sdlunda upplagas gruppernas blomforhéllanden, befruktning, em-
bryologi, geografiska uthredning, fossila upptradande m.m. ivensom
inom densamma forekommande kulturviister., Nyttt for upplagan
dr vidare behandlingen av evlologin,  De systematiska partierna
lamna indelning av familjerna och bestimningstabeller till saml-
liga Tslikten. Ett mycket stort antal nya bilder har tillkommit
och niagra gamla ha uteslutits. Genom det utdkade bildmaterialel
och behandlingen av dmnet ur delvis nya synpunkter avser arbe-
tet all tjina som handbok &ven utanfor fackbotanisternas led.

GronG LONNERBLAD.




Boraniska Normisen 1930, Louxp 1930.

lLunds Botaniska Forening 1930.

Styrelse.

Ordférande: Professor Trore C. E. Fries,

NS : Dir phil. H. Lasprecar.

Sekreterare: K. o. amanuens GEora LONNERBLAD.

ey : Docent ArNE MiUNTZING,

Styrelseledamoter: Konservalor Orro R, Hormipere.
Professor N. Herisrert NILSSON.
E. o. amanuens TycHo Penrsson.

Bytesforestandare och arkivarie: Konservalor Orro R. Hory-
BERG.

Kassor: Akademikamrerare Nins Hinrze,

Redaktor 6r Botaniska Noliser: Fil. dir Nins Svriviis.

Forste Hedersledamot:

H. K. . KroNPRINSEN.

Hedersledamoter:

dakon Enriksson, Professor, Stockholm,
SvanTE Munseck, Professor, Lund.
N. H. Niusson-Eunre, Professor, Svalof.

Ledamdter.

ApoLpHSssON, KanL, apotekare, S, Storgatan 1. 1Talsingborg.
ALBREKTSSON, NiLs, fil. stud., S:t Johannesgrind 13, Uppsala.
ALLANDER, H., tandlikare, Sundbyberg.

Axper, F. H,, tullforvaltare, Villa Bjorkkulla, Lund.
ANDERSSON, AXEL, leklor, Esliv.

ALSTERBERG, GUSTAF, docent, Erik Dalbergsgatan 1, Lund.



220

ARNELL, H. WiLiL, lektor, Uppsala.

ArRwinsson, Tu., fil. kand., Dragarbrunnsgatan 75, Uppsala.

Aspruxn, E, fil. dir; Riksmuseum, Stockholm 56,

BERGENDORE, SVEN, fil. stud., Bredgatan 44, Lund,

BINNING, AXEL, folkskollirare, Prinsgatan 19, Goteborg,

BIRGER, SELIM, med, lie,, Stockholm,

BLipiNG, CARL, lektor, Stjiarnskicldsgalan, Boris.

Boopenra, GUNNAR, il dir, Heerenstraal, Pasoeroean, Java.

Bonrace, O, fil. d:r, Nybrogatan 86, Stockholm.

BORGSTROM, GEORG, [il. stud.,, Bredgatan 22, Lund.

BorevaLL, TorsteN, banktjansteman, A.-B. Goteborgs bank, Gote-
borg.

Buraxot, Th., folkskolinspektor, O. Vallgatan 11, Lund.

BruNpin, J. AL Z, lektor, Vixjo.

Boxman, K., hiiradsskrivare, Straomstad,

Bids, Geona, lektor, Viktoriagatan 11, Géteborg.

CEDERGREN, GOsTA, [il. mag., Korsvigen |1, Vaxjo.

CHRISTENSSON, (., folkskolinspektor, Ostersund,

CHRISTOFFERSSON, Harry, fil. kand., S. Esplanaden 15, Lund.

ERErOT, 8116, fil. stud., Helgonabacken 10 a, Lund.

ELG, RaGNaR, rektor, Falsterbo.

ELiassoN, A. (i, leklor, Vanersborg.

ENGSTEDT, M., apotekare, Apoteket Oslgota Lejon, Linkoping.

ErpMany, Tuon, med. dir, Slojdgatan Y, Stockholm,

ERIsson, J, apotekare, Vinnis,

FavLck, K., lektor, Linkoping.

FALKENBERG, CARL A., tvgmistare, friherre, Sibylegatan 1, Stock-
holm.

IFLopeRrUs, B, med. d:r, Grevgatan 3, Stockholm.

FORSELL, STEN-STURE, [il. stud., Nils Bjelkegatan 6, Lund.

FREDRIKSSON, LRk, liroverksadjunkt, Avesta.

Fries, H., med. lic, St Nygatan 1, Goteborg,

Frits, Rop. ., professor, Bergianska triidg., Stockholm 5.

Fries, Tnonre C. E., professor, Bangatan 22, Lund.

FRIESENDAHL, ArvVID, lektor. Rosengatan 5, Goleborg.

Fropix, Joux, professor, Uppsala.

GERTZ, O1To, docent, Rabygatan 9, Lund.

GorToN, A. Epw., apotekare, Apoleket Ornen, Stockholn.

GorroN, GusNanr, med, kand,, Klostergatan 10, Lund.

GUNNARSSON, J. G, apolekare, vellinge.

GUSTAFSSON, AKIE, e. 0. amanuens, Svalof.

HAFSTROM, ADOLE, radman, Karlaviigen 53, Stockholm.

HAMMARLUND, CaARL, docent, Svalof.



IaxNerz, A, fil. kand., Hogre folkskolan, Mariefred.

HasseLnrot, T., amanuens, SL. Tomegalan 34, Lund.

Hassrow, 0. J., kyvrkoherde, Hanaskog.

Hecrtor, Canr, lil. stud., Engelholmsgatan 7, Malmao.

HepERSTAD, ERIK A., apotekare, Villa Ithaka, Utbynis, Goteborg.

HELLER, S, apotekare, Torstenssonsgalan 13, Stockholm.

HerLpony, O, fil. dir, Jarlaplan 4, Stockholm,

[TrnLBo, F., agronom, Statens centrala frakontrollanstalt, Stocksund.

HeExRikssox, 1., reklor, Dals-Rostock.

HESSELMAN, H., professor, Djursholm.

HintTzE, NILs, akademikamrerare, Karlavigen 14, Lund.

Hormieesa, Orro B, konservator, St. Sédergatan 29, Lund.

HoLyuok, J., professor, Bolanisk Have, Oslo.

HorMGREN, B., kommendérkapten, Ulriks 2, Stoekholm.

Hovearn, A., direktér, Bollerup.

Hyemi, Davip, {il. lic, Varberg.

HakANsson, A, docent, Kiliansgalan 14, Lund.

HASSLER, ABNE, ¢. 0. amanuens, Botaniska tridgirden, Lund.

HORBERG, TORSTEN, e. o. amanucns, Zool. instit., Lund.

Inavansson, Fro, lektor, Kyrkogirdsgrind 3, Halmstad.

[SRAELSSON, GUNNAR, [il. slud,, Biavernsgrind 16, Uppsala.

JANSSON, :\I{Ii, skogselev, Storgatan 58, Viixjo.

JOIANSSON, GusTAv 1., studerande, Klateberg, Hyssna.

Jonansson, H. K., statsgeolog, Stockholm 5.

Jonaxsson, P, apotekare, Kramfors.

Jouansson, Tacr, fil. kand., Alnarp, ,3.1{:1rp.

Jonnsson, Caseanr, kyvrkoherde, Berghem.

Jonsson, E., assistent, Alnarp, ;\Imrp.

KarLsson, Hi, hiradshovding, Nybrogatan 57, Stockholn.

Karsmank, K. A, apotekare, Apotekel Vasen, Linkdping.

Kyrmy, Harann, professor, Bantorget 6, Lund.

LaGeERBERG, T., prolesser, Lxperimentalfaltet.

LamperecHT, H., dir phil, Alnarp, ;c‘\];m'p.

LaNGE, Tin, telegrafkommissarie, Ostersund.

LinsTrom, C. A, B, Liroverksadjunkt, Ostermalmsgatlan 86, Stock-
holm.

LEVAN, ALBERT, e. o. amanuens, Akad. Foren., Lund.

LINDBERG, J., fil. lic., Svalof,

Linpquist, BERTIL, fil. kand., Uppsala.

LiNDQUisT, LoreNTZ, professor, Viktoringalan 2 B, Goteborg.

LinpsTtrOm, A, tullforvaltare, Sodertilje.

LiigrorH, C. G fil. stud., Tullgatan 1 B, Lund.

LiuNGpaHL, [IILpur, lektor, Landskrona.



022

LUNDSTROM, LLoYD V., e. o, amanuens, Bredgatan 11, Lund.

LONNERBLAD, GEORG, . 0. amanuens, Fredsgatan 2, Lund.

MaLymEg, 0., lektor, Odengatan 39, Stockholm.

MaLMER, MaUD, lirarinna, Alvesta.

MarusTrOM, C., docent, Statens skogsforsioksanstalt, Experimen-
Lalfaltel.

Marrssox, Nius, Pilgrind 4, Ystad.

MaURrTZON, JOHAN, assistent, Skomakaregatan 12, Lund.

MiHLOW, J. A, e. 0. amanuens, Hjulhamnsgatan 7 B, Malmo.

MiNTZING, ARNE, docent, Hilleshog, Landskrona.

MOLLER, Hi, lektor, Riksmuscum, Stockholm 5.

MonsER, CarL, professor, Uppsala,

NAUMANY, EINAR, professor, O. Vallgatan 39, Lund.

NIL$$ON, Bror, apotekare, Molndal.

NiLssoN, Freprig, fil. kand,, Weibullsholm, Landskrona.

NiLssoN, I, telegrafkommisarie, Hassleholm,

NiLssox, N. HEerBERT, professor, Alnarp, .u\karp‘

NILSSON, Nivs, fil. stud., Osterviingsvigen 11, Lund.

NILSSON, SETH, ¢. 0. amanuens, Bankgatan 2, Lund.

NILSSON-LEISSNER, GUNNAR, fil. d:r, Svalol.

NORDENSTAM, STEN, jigmastare, Atlasgatan 1, Stockholm.

NORDSTROM, ERNsT, direktor, Birgerjarlsgatan 102, Stockholm.

NORRMAN, GUNNAR, fil. stud.,, Centralfingelset, Malmo.

OLssoN, P. A, assistent, Svalof,

OsvaLp, Hueo, docent, Mosskulturforeningen, Jonkoping.

ParmereN, O, fil. kand., Stjarnhov.

PrrssoN, C., apotekare, Apoteket Enharningen, Goteborg,

PrRssoN, GosTa, il stud., Tomelilla.

PerssoN, Tycno, e. o. amanuens, Grénegalan 3, Lund.

PETERSON, DANIEL, liroverksadjunkt, Klotet 1, Uddevalla.

PETTERSSON, S1GERID, fil. stud,, Helgonabacken 10 a, Lund.

PLEWEL, C., apotekare, Karlaviigen 68, Stockholm.

PAHLMAN, GEORG, kapten, Esliv,

RasMussox, J., docent, Svalof.

ROSENBERG, TAGE, fil. lic., Kommunala mellanskolan, Orebro.

RosexguUIsT, GosTa, fil. stud,, Villa Siesta, Limhamn.

RyBERG, OLOF, e. 0. amanuens, Sit Petri Kyrkogata 10, Lund.

RYDEN, TH,, apotekare, Habygird.

SAMUELSSON, G., professor, Riksmuseum, Stockholm 5.

SANDBERG, (., seminarierektor, Andra Villagatan 14, Bords.

Snimons, H. G., professor, Ultuna, Uppsala.

SIOGREN, GUNNaR, fil. stud., Lund.

SiosrepT, L. G, fil, dir, Kiliansgatan 11, Lund.




2243

SKARMAN, J., lektor, Ostermalmsgatan 51, Stockholm.
StENAR, I, lektor, Ostersund.

STENHOLM, CARL, kaplen, Sodra Vagen 27, Goteborg.
SterNeER, R, lektor, Vinersborg.

StorLt, H., lektor, Vishy.

STALBERG, NILS, fil. kand., Folkhdgskolan, Axvall.
SUNESSON, SVANTE, amanuens, S5:1 Petri Kyrkogata 7, Lund.
SYLVEN, NiLs, fil. dir, Svalof.

TebiN. O, docent, Weibullsholm, Landskrona.
TENGVALL, ‘?‘sI{E, fil. d:r, Pasoerdan, Java.

Tuone, SVEN, fil. kand., Ehrensvirdsgalan 14, Malmo.
Tarnnes, K, dir phil, Hilleshog, Landskrona,
TroLANDER, A. S, apolekare, Vixjo.

TurvESson, PER. landlikare, Kristianstad.

Turesson, Gore, docent, Weibullsholim, Landskrona.
UbbLING, ARE, fil. mag., Ostand, Eksjo.

Vacniy, H, 0L dir, Hovidsmannagatan 16, Halsingborg.
WEMARCK, HENNING, fil. mag,, Ostervingsviigen 17, Lund.
WIEDLING, STEN, fil. stud., Bytaregatan 20, Lund.
WiakR, J., liroverksadjunkt, Halmstad,

WIKEN, TonstiN, studerande, Droliningatan 62, Orebro.
WILLERT, BeENGT, fil. stud.,, Vikingagatan 39, Limhamn.
Wirre, H., professor, Stocksund.

ABERG, EWERT, ¢. 0. amanuens, Kyrkheddinge.
AuLBERG, Fr., apolekare, Nissjo.

AkERLUND, E., fil. kand., Lindegird, ,f\l{arl_:.

AKERMAN, AKE, fil. dir, Svalst,

Prenumeranter & Bolaniska Notiser kunna utan extra kostnad
efter anmillan hos sekreteraren bliva medlemmar av Foreningen.

Utdrag ur Foreningens sladgar:

1:0) Var och en, som iar eller varit akademisk medborgare, dger
riatt att intriada i Foreningen.

2:0) DPa forslag av medlem kunna fdven andra personer inviljas.

3:0) Medlem erhaller kostnadsfritt Fireningens organ, Botaniska
Noliser.



