Boraniska NotisEr 1925, Luxp 1925,

Nagra Melilotus-arter och deras hemortsratt i
Sveriges flora.

Av BeEnrTiL Lixpotuisr.

I Botaniska Notiser {6r ar 1920 har Gosta R. CEDER-
GREN under rubriken »Anteckningar till Sveriges adventiyv-
flora. I. Melilotus Hill.y offentliggjort en undersdkning
rorande artkaraktiver hos och utbredningen av slaktel
Melilotus 1 Sverige. Vid uppsatsens genomlasande [rapperas
man emellertid av en del av CepeErRGRENs uppgifter, icke
minst daray, att han behandlar alla arterna som adventiva.
Under aren 1918 1924 har jag gjort iaklttagelser over
slaktet 1 fraga och delvis kommil till en annan upplatining
harutinnan.  Detta géiller foretriidesvis angaende Melilotus
dentatus (W. & K.) Pers. och Melilotus altissimus Thuill.

Melilotus dentatus har forst under forra arhundradel
blivit unrskild som art. Den beskrevs och avbildades ar
1802 av WarLpsTeEIN och Kitager 1 Plantae Rariores Hunga-
ricee och blev under den narmaste tiden darpa kiind frin
Turkestan, Ryssland, Rumanien, Osterrike, Tyskland, Dan-
mark och Sverige. Dess urhem ar med stor sakerhel
frakterna oster om Kaspiska havet borl mot Altai, varifran
atskillign mer eller mindre endemiska former blivit urskilda
(0. E. Scuvrrz 1901).  Spridningen  har i huvodsak gall
at nordvast till Sydryssland, Ungern, Tyskland, Danmark
och Sverige, dar vixlen vid ungefir 56° n. b. troligen har
sin nordgrans.  Detta synnerligen distinkta, pontisk-subal-
lantiska  utbredningsomrade (StErNer 1922) sammanfaller
med en del andra halofila vaxters. Den [drekommer pa
saltstapper och strandangar genom hela sitt utbredningsom-
rade samt understundom vid flodstrander (H. Printz 1921).

Botanmiska Notiser 1925 1
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Pa sina nordligaste lokaler, 1 Sverige och Danmark, fore-
kommer den sa gott som uteslutande lings diken och vallar
pa strandéangar. Det finnes en utpriglad likhet mellan dessa
lokaler och inlandslokalerna i mellersta Europa.

\

Artlista fran Artern nara Halle Artlista fran Saxtorp vid Lands-

(0. Drupe 1902).
Melilolus dentalus
Salicornia herbacea
Sueeda marilima
Obione pedunculata
Arfemisia rupesiris
Artemisia marilima
Aster Tripolinm
Plantago marilima
Glaux marifima
Samolus Valerandi
Buplenrum tenuissimmm

krona augusti 1924,
Melilotus denlatus
Juncus Gerardi
Melilotus altissimus
Lotus tenuis
Triglochin maritimum
Glaux maritima
Agrostis stolonifera v. marilima
Arlemsiia marifima
Suewda marilima
Triticum repens -
Polentitla anserina

Lotus lenuis

Sperqula salina
Spergula marginala
Triglochin maritimam
Atropis distans
Juncus Gerardi

Trifolinm repens

Pid en punkt skilja sig emellertid de bada artlistorna
al: vid Saxtorp vixer Melilotus dentafus i sallskap med ett
par icke halofila vixter, Pofentilla anserina och Trifolinm
repens, vilkas nirvaro betingas av andra faktorer. T vanliga
fall forekomma dessa pa de vastskanska strandangarna i
ett - rittt smalt bilte ungelie pa gransen mellan epilitorala
och supralilorala zonen, girna omedelbart nedanfor en
oversla  tangzon. Det ligger di niiva Lill hands all tinka,
att  spridningen  forsiggatt med vallnet [rian narliggande
kustomraden, 1 sillskap ha dessa bada stundom Artemisia
maritima, Melilotus  dentalus och M. allissimus.  Man kan
med  ganska stor sikerhel pasta, att Melilotus denlatus en
gang i tiden med vattnets hjalp kommit oéver till Skane
fran Danmark. Forelagna experiment ha visat, att Melilofus-
skidan, vilken frona merendels ¢j lamna, har en relativt
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stor fivtformaga.  Inneslutna 1 skidan kunna de under
dagar hiilla sig flytande pa vatinet, under del att de [rin
densamma befriade frona nastan omedelbart sjunka.

H. Gawms, som bearbetal fam. Leguminose for Heagis
Flora v. Mitteleuropa (Hect 1923.), uppgiver, att Melilotus
dentalus  forekommer weingeschleppt in Danemark, Sid-
schweden  (seit 1849) und Grossbritannien», och belvivlar,
att den overhuvudtaget forekommer annat an som adventiy-
vixt i Euwropa. Han har emellertid inga bevis som slod
for sin asikt och ar f. o. tamligen ensam om den.

Melitotus dentatus, som over hela sitt karakteristiska
utbredningsomride forekommer pa likarlade standorter,
saltstapper och  strandangar, diar den ingar i konstanta,
halofila associationer, fir man vil nappeligen anse som en
advenlivvaxt.

Fries' [ynd (Fries 1814.) vid Borreby gjorde Melilotus
dentatus lill svensk vaxl. Lokalen var den enda i Sverige
under 20 ars lid, tills M. W, v. DiBex (DUBEN 1835) i
i sin doklorsavhandling uppgiver sig kinna vaxten frin
Hillesborg 12 mil norr om Landskrona. Denna uppgift
foranledde Erias Fries, att i Flora Seanica (1835.) an-
giva den »In pascuis salsis ad Oresund raro ut ad Borreby,
prope Landskrona.» Bestandet vid Hillesborg tveks emel-
lertid ej ha varit stort. Inga herbarieexemplar finnas fran
lokalen, och sjaly skriver v. DUnEN Ivi ar senare (DUBEN
1837): »Hujus (Meliloli dentalze) unicus certus locus est
Borreby. Ad Hillesborg semel legi exempl. mutilata, qua
hue  perlinere visa sunt, quare in Enumeralione plant.
Landscron. (Lundze 1835) plantam inserui unde in FIL. Sc.
receptus est hic locus.  Plantam vero ibi dein frustra quic-
sivien - (Se dock Arpscrova 1866). Vad Borrebvlokalen
angar, aro alla exemplar, som iro kanda ur Lunds, Stock-
holms och Upsala herbarier, [orsedda med Evrias Fries’
namn (herb. IFrigs, herb, Hartmax, herb, WAHLENBERG).
Sakert har val aven delta bestind varit av sma dimen-
sioner, en slutsats, som man kan draga dirav, att Fries
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hamlat exemplaren av  Melilotus deniatus [6r Herbarium
Normale fran Flaskekroen S. om Koépenhamn.,  Mellan
1849 och 1871 har vaxten ej insamlals pd nagon lokal i
Sverige (se dirom Arescuouc L. c. och jamlor CEDERGREN
I. e, som [forvixlat lokalernal). Genom [ynd gjorda av
Jouax Enmiksson, N, Hiacyvan Ninsson, Sv. Mursrck och
andra kanna vi nu vaxten fran ett tiolal lokaler i Skine.
Beklagligtvis ha en del tvivelaktliga lokaluppgilter insmugil
sig i litteraturen, vilka jag atergiver har nedan tillsamman
med de 6vriga. Lokalerna folja i kronologisk ordning.

Borreby, supra Fucos. Erhdllen av Fries 1823. (Herb.
WanLeNBerG). Sokl ay mig pa lokalen flera ar. Sannolikt {or
lange sedan utgangen.

Harslov: Hilleshorg. v. Dopex 1835 i Enumeratio plan-
tarum in regione Landscoronensi crescentium. Om dess forekomst
darstades, s¢ nedan!

Hyllie strandingar: Jouax Erikssox 1871, Bot. Not 1875
Enligl Erikssons egen uppgift ett helt litet bestand nira stranden.
Troligen utgangen.

Hvellinge: N. Hraoman Nicssox 1887, Eib myeket sfort
bestand lings vallarna i kanten av strandangarna. 1923 vmnig,
1924 ratt sparsam. .

Stora Hammar: Kungstorp. Sv. Murseck 1888. Finnes fort
farande & tvd skilda lokaler i kanten av strandingen och i gropar
ut mot kusten.

Tygelsjo: Ruporr Lanrssox 1889. Tagen pa platsen under
en foljd av ar.

Mellan LLandskrona och Borstahusen: N. JoHAXssON,
Bot. Not. 1801. Ehuru utan bindande bevis anser jag att har
foreligger ett misstag. Melilolus indicus All, som 1801 var [Oga
kiand i var flora, ar fagen pd en lokal mellan sladen och Borsta
husen under mera an 10 ar. Allt fortfarande vegeterar den yp-
perligt darstades. Man har ingen anledning att betvivla, att den
ej luonits dir redan 1891, Passande lokaler or Melilofus denla-
fus saknas daremot. Tyvirr har det varit mig omdojligt att [
tag pa Jonaxssoxs herbarium.

Malmd, soderut: Ernst Norbpsrtoosm 1892,

Malmaé: Roserr Larssox 1903. Enligt vad insamlaren med-
delat mig, vaxte Melilotus dentatus tillsamman med Apium gra-
veolens i ett dike pd Turbinomradet,
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Saxtorp: B. Lixpguist 1919, Sannolikt vart storsta bestand.
Forckommer pa och i kanten av strandangarna samt spridd i
groparna ett stycke indt land pa en stracka av mera an 1500
meter. Har under de sista aren decimerats pa grund av att gro-
parna lagls igen.

Hiarslov: Glumslovs tegelbruk norr om Hildesborg B. Lixp-
ourst 1924, Antagligen pad samma lokal, dar v. Duben fann den
1835, Ett tiotal individ vaxande tillsamman med Melilotus allis-
sumus.

Vidare finnas foljande uppgifter 1 litteraturen, vilka harmed
korrigeras:

»In pascuis salsis . .. prope Landskrona» Fries i Flora Sea
nica 1835 for Hillesborg 1 Harslovs socken

»Borringe» 1 HocsErGs Svensk flora (1813) for Borreby.

wHilleshorg 1 Iaslofs socken» hos Hanvrvax (1879). Feltryvek?
Skall vara Hillesborg i Harslovs socken.

Nar det galler att bilda sig en uppfattning om Melilotus
altissimus hemortsralt 1 var flora, moles man emellertid av
vissa svarigheter. Stor forvirring rader namligen betraffande
nomenklaturen, och man maste taga flertalet litteraturupp-
gilter med reservaltion, aven darfor atl bestamningarna varit
otillforlitliga pa grund av vixtens likhel med Melilotus offi-
cinalis Desr.  Darfor bor en utredning av Melilotus altissi-
mus i Sverige gi parallelll med en av Melilotus officinalis Desr.

D¢ botaniska forfattarna under 17:de och 18:de ar-
hundradena ha en Melilotus-arl, som 1 allmanhet motsvarar
vara lre arter: altissimus, officinalis Desr. och albus. Stun-
dom [orekommer M. albus dock som sjalvstandig art eller
form. (Frankenius 1638). Nagon enhetlig nomenklatur for
denna deras kollektivart fanns icke. Det allmannaste nam-
net under den forlinnéanska perioden var Melilotus officina-
rum Germante (Bavuizvs Pinax p. 334), men aven andra
namn forekommo: Frasxke~sivs kallade vaxten Melilotus
citrinas och J. G. Bavmints, benamner den (Bavninos 1651)
Trifolinm  odoratum  sive  Melilolus  vulgaris  flore luteo.
Linxgt omtalar Melilotus officinarum Germante [orsta gangen
1728 (Laang 1728). | Olandska och Gotlandska resan
(Lixyg 1745) kallar han den helt enkelt Melilotus officina-
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ram, i Skinska resan (LinNi 1751) Melilolus lutea. 1 Flora
Suecica (Linng 1753) upptager han en art Trifolium Melilotus
officinalis i vilken alltsa alla de 3 ovan omtalade arterna
innefattas. 0. E. Scnvrrz (Scavirz 1901) har [6rsokt
tyda Linngs art pa [6ljande siatt: Trifolium Melilotus offici-
nalis ir detsamma som Melilotus officinalis (L..) Desr.  Hil
hora varieteterna 3 (= M. albus) och v (— M. albus och
M. altissimus). Linxis beskrivning  ger inga hallpunkter
for att han pa nagot satt skulle halt upplatining om den
viixt, som senare beskrevs av Desrovsseavx.  Linngs be-
skrivning, Trifolium leguminibus racemosis, nudis, dispermis,
rugosis, acutis, cauole ereclo, ger enligl min mening ingen
anledning att identifiera Trifolinm Melilolus officinalis 1.. med
Melilotus officinalis Desr.  De enda ord, som skulle kunna
lankas tvda at ell bestamt hall, aro nudis och rugosis. Vad
betriffar nudis skulle detta kunna misstolkas som glatt = ¢j
harig. Uttrvcket nudas stir emellertid har i motsats {ill
tectus och ¢j till pilosus for att utmirka skillnaden mellan
Melilofus, vars skida ar naken (= nudus), och Trifolinm,
som har skidan omsluten (= fectus) av fodret. Scuurrz
har dock ej misstolkat detla (Scrurtz L. c. p. 664). Aterstar
rugosus. Visserligen ha en del av de forfattare, som under
forra Arhundradet utredde arternas inbordes (orhillande,
stringt skilt mellan rugosus och sub-rugosus {or all darmed
beteckna  hogre cller lagre grad av rynkighet hos Melilotus
officinalis Desr. och M. allissimus. Linxit har vil knappasl
inlagt nagon sirskild betvdelse i ordel. Vad angir varieteten
v, som beskrevs: radice bienni. caule altiort, floribus minori-
bus vextllo lateribus deflexo (Linné 1763), kan jag ej anse,
all denna skulle motsvara Melilolus alfissimus, som i allmiin-
hel har storre blommor in M. officinalis Desr., men diremot
¢j kan betraktas som mera slorvixt in den senare, snarare
tvartom, Nirmast har nog Lixyt vid arlens beskrivning
haft Melilotus allissimus for 6gonen, da M. officinalis efter alll
att doma forst senare pa allvar inkommit till norra Europa.

Arternas inbhordes forhallande utreddes av DEsroUsSEAUX
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(1796), TuHriLier (1799), WiLLpEsxow (1800, 180%9) och
Warnrrora (1822), Ehuru saklig och noggrann blev emel-
lertid utredningen ¢ effektiv, da enighel ej vanns i (raga
om nomenklaturen. DEsrousseavx upplog Linyes art under
namn av Melilolus officinalis, men hans beskrivning visar,
att originalexemplarel utgjorts av vad vi har kalla M. offi-
cinalis Desr.  J. L. TuuiLnier upplog DEsroussEaux M.
officinalis i sin flora (TuviLLier 1799) och beskrev dessutom
en ny art, som han kallade Melilotus altissima. S langt
var alll val. Aret darpd laimnade Wirtpexow (I, ¢.) en
god beskrivning av M. attissimas, [6r vilken han Lyvirr
upplog namnel »1rifolinm  officinales, och 1809 gav han
annu en beskrivning pa samma vaxt under namn av »Me-
lilotus officinalisy, under det han samtidigl beskrev DEsrots-
seEAUX' Melilotus officinalis som Melilotus Pelifpierreana. For-
sokel att reda ul arterna hade lyckals, men férsoken all
ordna nomenklaturfragan misslvekades. THUILLIERS beskriv-
ning av Melilotus altissima ltog man ingen notis om. Man
hade alltsd fatt igen del gamla namnet Melilotus officinalis
for bada arterna. 1 utlandet ha konsekvenserna likvil
varit mindre allvarliga. Duesrovsseavx’ namn  Melilotas
officinalis limnades obeaktat och det som kom att anvindas
for all beteckna denna art var Melilotus arvensis, beskrivel
av WarLrorn 1822, For Melilotus allissimus upptogs WiLr-
pENOows namn M. officinalis.  Pa 1860-talet skedde en for-
andring, i del alt man da bérjade anvinda de nu gingse
namnen Melilolus altissimus och M. officinalis Desr. (DOLL
1862, Ganke 1875). Namnel Melilotus Pelitpierreanus har
aldrig anvints i nigon storre utstrickning.

Hur forhallandena gestallade sig i Sverige skall jag
soka daskadliggora i nedanstiende tabell, som visar, hur
namnel  Melilotus officinalis upplattats huvadsakligen 1 den
svenska bolaniska litteraturen.  Det skulle faora (6r lingt
att ga niarmare in pa dessa intressanta [orhallanden, som
i vart land blevo langt mera tilltrassiade in i utlandet.
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Vad som ylterligare ir att tilligga belrillande nammnel
Melilotus officinalis, kan sammanfattas i [6ljande punkter:

1. Melilotus officinalis utan auklor och M. officinalis L.
avse si gotl som undantagslost M. altissimus.

2. Pia grund av upplagandet av Lamarcks namn M.
officinalis forst f6r M. altissimns och sedan [6r M. officinalis
Desr., kom man langt senare dn i utlandet fram till den
nuvarande nomenklaturen.

Liksom Melilotus dentatus ha fdven M. altissimus och
M. officinalis Desr. invandral till Europa osterifran. Badas
utbredningsomraden 6verensstimma  ganska val med var-
andra.  Fran (raklerna kring Allai ha de spritts dels mol
Kina och Japan, dels till Sydryssland och det 6vriga Europa.
Det ar emellertid en sak, som mer in nagol annat gor, atl
svarigheter uppkomma vid bedémandet av grinserna for
de bada arternas naturligan utbredning, namligen att de
forekomma dven som adventivvixter och lyckas ha en viss
formaga all naturalisera sig. Enligt vad lilteraturen ger
vid handen, skall emellertid Melilotus officinalis Desr. bilda
naturliga associationer i sydéstra  Europa och Melilotus
altissimns 1 sodra och mellersta Europa upp Lill Sverige,
Danmark och Norge.

I sitt hemland vaxa de pa saltstipper ofta tillsamman
med M. dentalus, men man linner dem dven vid flodstrin-
der. 1 samma associationer ha vi dem i Ungern (Iavek
1916) och Karpalerna (Pax 1898). Pa saltstiapperna tridlar
man dem i sillskap med Salicornia herbacea, Suwda mari-
lima, Atriplex pedunculatum, Artemisia maritima, Glanx mari-
lima, Juncus Gerardi, Triglochin maritimum o. 2. (Havex L. c.).

I Skandinavien har Melilotus officinalis Desr. icke gamla
anor.  Standorterna adro av ulpraglat ruderat typ och i
norra delarna endast tilllillign. T Sydsverige visar diaremot
arten benigenhet att naturalisera sig och dr maklig en av-
sevird spridning. — Forsta uppgiften om dess [6rekomst i
Sverige harror Iran Evias Fries, som 1814 anmiirker viixten
lran Skane (Fries 1814, 1828) och darelter i Herbarium
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Normale uldelar exemplar fran Upland, samlade av Cun.
Fries 1838. Fynden tyckas i osedvanlig grad ha sporrat
Sveriges botanister, ty frin dren 1820— 1846 ha vi en rad
litteraturuppgifter om och herbarieexemplar av pMelilofus
officinalisp. En granskning av vira tre stora herbarier giver
emellertid vid handen, sivial alt ovannamnda herbarie-
exemplar samtliga tillhora Melilotus altissimus, som  alt
alla Tlitteraturuppgifter, som varit majliga att kontrollera,
likaledes avse denna arl.  IForutom pa de (Grutndmnda
Friesska lokalerna ha vi sannolikt ej haft vixten i Sverige
fore 1847, dia den insamlades pa ell par stallen i Upland,
bl. a. av Fropervs i Funbo, Broby. Till Sverige tycks
den ha inkommit med utlindskt fré. Sin stora utbred-
ningsperiod hade den under slutet av 1870- och bérjan av
1880-lalet, sannolikl i samband med utvecklingen av jarn-
vigsnilet.  Stundom salufores fro av Melilotus officinalis i
blandning med luzern- och klover-fré for sadd 1 vallar.
Vaxten ar f. n. kand frin ett mycket stort antal lokaler
och férekommer pa spridda stillen anda upp till Jukkas-
jarvi socken (67° 50" n. b.).

Forsta uppgilten om Melilotus altissimus publicerad i
Sverige finner man i Fraxkeniws' »Speculum Botanicum»
av ar 1638, en forleckning over de vixter FRaNKENIUS
kinde, utgiven »In gratiam studiosorum medicine aliorum-
que Philo-Botanicorump, alllsi nirmast en lilen uppslagshok
for datidens lakare. Om Fraxkexius kiinde vixten
Melilotus citrinus fran Sverige, i vilket fall det ju endast
kan vara [ragn om M. allissimus (se ovan!), vet man ej.
Ett flertal vaxter i hans forleckning tillhor i varje fall ¢j
viir flora.  Aven en annan uppgift om M. alfissimus miste
tagas med varsamhel. Enliglt SanteEssox (1899) skulle den
finnas 1 ROonNows ar 1719 insamlade herbarium. Bland
andra vixter i detta herbarium ha vi Cucamis salivus, La-
vandula  offtcinalis, Melissa  officinalis och Ruta graveolens,
varfor man har anledning all formoda, atl vaxten insamlats
i nagon tradgird.




163

Forst med LisygE erhalla vi sikrea uppgifter. Han
namner vaxten fran Skiane utan att ndrmare angiva lokalen.
Vidare antraffade han vixten pa sin gotlindska resa pa den
lilla 6n Klasen vid Fardsund (Linyg 1745) och omniamner
den dven frian Oland med anmirkningen all den »pé sidra
Oland vaxer vildly. Om han sjily sett den pi Oland, far man
ej veta. Under sin vislgdlaresa antecknar han (Laxni 1747)
Melilotus  fran  Stora Brattefors pa Kinekulle och pa sin
skanska resa iakttog han (Lixzg 1751) »M. lutear pa flera
stallen, sasom mellan Malmdé och Lund, vid Glumsloy,
Araslov ete. (se vidare sid. 167 sista raderna).

Naturligtvis har under 1800-talet en mingd lokaler
tillkommil, vilka till storsta delen aro av adventiv natur,
men nordgriinsen {or vixten har, i motsats till férhallandet
med M. officinalis, ¢j i nimnvird grad forskjutits.

Som ovan omnamnts ar flertalel lokaler [6r Melilotus
alfissimus venl lillfalliga, men vi ha den pa minga stillen
till synes [fullstimdigl vild. Linyg anmirker, all den ir
vild i Skiine, Vistergotland, pa Oland och Gotland, Linne-
BERG anlor den in sched. sisom vild pd  bohuslinska
kusten, och slutligen pastar LoNarera (in sched.), att den
forekommer pa naturliga standorter i Roslagen, varesl den
tagits pa bankarna av Wiaddo kanal, vid Norrtelje, pa
Fogdon och pid Soderon nira Osthammar. Pa ingen av
dessa lokaler [rin Roslagen kan man underlita atl anse
vaxtens nirvaro betingad av kulturen. Nigra naturliga
lokaler for densamma pa Oland kinner jag ¢j.  Daremot
ha i lokaler i Bohuslin, Vistergotland och Skane saml
pa Gotland, dir viixtens [orekomst ¢j kan belecknas som
tillfallig.

I Bohuslin forekommer M. altissimuas pa havssiranderna
i synnerhel i norra skivrgarden.  Vixten tridlas merendels
pa oarna och har endast enstaka lokaler pa bohuslinska
fastlandel, 1. ex. 1 Skee socken niira Stromstad. Enda
naturliga inlandslokalen har den pa Kinekulle i Vistergot-
land, dar den vaxer pa starkt kalkhaltig mark vid Stora



164

Brattfors i sallskap med Astragalus glycyphyllus, Origanum
vulgare, Inula salicina, Tussilago farfara o, a. Pa de skinska
strandiingarna trillla vi Melilotns allissimus lings vallar och
diken flerestides lillsamman med M. dentalus, Arlemisia
maritima, Polentilla anserina, Triglochin maritimum o. a.,
den f(orekommer emellertid dven pa [uktiga kalkhaltiga
sluttningar av  krosstenslera och diluvialsand t. ex. vid
Glumslov, Vad slutligen angar viixtens naturliga lokaler
pa Gotland, finnes den forutom pa Linnés lokal, Klasen
vid Farésund, pa den lilla 6n Sildungen utanfér Gothem,
varilrin redan Westd6 anmirkl den, och pa stranden norr
om Visby. . On Sildungen ar fullstindigt obebodd och bhe-
sokes mycket siallan av minniskor. Vid Visby vixer M.
altissimus dels pa grusig strand, dels pa fuktiga stallen niira
strand :n, dir den vegeterar rikligare.

Enligt ScuiBELER (1888) och andra forekommer vaxten
aven i sydligaste Norge pa naturliga stindorter. Lokalerna
dro ay ungelir samma karaktir som pa svenska vistkusten.
NORDHAGEN (1924) omnamner fran en strandang pa Forne-
bolandel, Baerum ett Festucetum rubree med Melilolus offi-
cinalis, 7 som hir lveks vaxa ute pa strandingen med Fes-
fuca rabra, Plantago marilima, Junecus Gerardi, Glaux
maritima, Agroslis stolonifera och Asler Tripolinm. Melilotus
altissimus utbredningsomrade i Norge ulgor en direkt fort-
sattning av det bohuslinska. Del kan betecknas som ul-
praglal ponliskt-subatlantiskl. Nordgriinsen [or vixtens na-
turliga forekomster ligger vid 607 5.

I Cepercrens ovan nidmnda uppsats heter det bl a.
angaende Melilotus altissimus: »En omstindighet, som tyekes
tvda pa arlens obestandighet, ir dess huvudsakliga fore-
komst pa lastageplatser».  Det ar en sanning med modifi-
kation. [ molsats till M. officinalis Desr., som huvudsakligen
kommer till Sverige med utlindskt [ro, inkommer den
ruderala M. altissimus merendels pa barlastplatser, dar den
i regel (o1 en tynande tillvaro. Vi ha emellertid M. altissimus

L Otvivelaktigt liktydigt med M, altissimus.
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pa en del lokaler, dar den vegeterar utmarkt, t. ex. pa
oarna kring Strémstad (fran 1830- och 1840-talen), vid
Glumsloy  (upptagen darifran av Lixng 1749), pa Gotland
(Lixnf 1741), ja, vi kunna aven namna den fran Kinekulle,
dar Lixsit sag den for mera an 175 ar sedan. Denna
olikhet i vaxtens upptradande kan endast ha en forklaring.
Del ar ganska otankbart, att klimatiska forhallanden spela
nagon voll hiarvidlag. Jag skulle formoda, att olikheten
beror pa varialioner inom vaxten sjalv.  De raser, som i
vara dagar inkomma till Sverige adventivt. aro icke till-
rackligt hardiga for vart khimat. Daremot ha de raser, som
jag betecknal som inhemska, pa grund av en under deras
vandring norrut standigl fortlopande selektion inom popu-
lationerna erhallit en hardighet, tillvackligt stor for att de
skola kunna halla sig kvar och spridas inom landet.  Da
skulle man ju tycka, att denna selektion aven skulle ha
lamnat morfologiska spar hos vaxten. Detta ar ocksa fallet.
Typer fran Bohuslan och Skane, vilka jag narmast under-
sokl, skilja sig 1 nagon man Ilran den ruderata lypen.
C. J. LinpeEsera har in sched. meddelat en beskrivning pa
elt exemplar av M. altissstmus [ran Bohuslan, sarskilt ut-
markt genom  stark harighet och betecknat som Melilotus
officinalis 3 silvestris Fries: »Verkligt willd pa strander i
norra skargirden - - . Avviker genom sin lagre stjalk,
som ar utstaende grenig anda fran basen, genom bladform
och bladtander, genom mindre och mera intensivt fargade
blommor, mindre frukter och kortare blomklasar, samt
antligen genom  stiplerna, av vilka atminstone de nedre
alltid aro fliktandade liksom pa Melilotus dentata! Ar ma-
handa skild art?!'» LinpeBeres beskrivning ger nagra
karaktarer, som nog kunna anses betecknande for lypen
trdaga.  Man kan i storsta allmanhet saga, att den har lag,
grenig shjalk och omvant aggrunda till smalt Kilformiga,
glestandade blad. LizxpEperas forsok att avgrinsa nagon
eventuell art eller varietet far emellertid lamnas at sitt ode.
Han ar icke ensam om delta forsok alt uppdela M. altissi-
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mus, 1 litteraturen finner man atskilliga beskrivningar av
former, varieleter och arter, av vilka flertalel kiinnetecknas
av en viss smalbladighet.  Sadana tvper iro M. altissimus
b. pseudopaluster Menyhart, M. allissimus «a. salina palusiris,
M. macrorrhiza Pers. och M. paluster Schulles.

in av LixpeEBeErcs ovan cilerade karaklarer fordrar
yllerligare nagra ord. Han talar om att de nedre stiplerna
nalltid aro fliktandade liksom pd Melilotus dentatan. Della
ar ingen ovanlighet hos de arter inom sliktet, som egenl-
ligen éga helbriddade stipler, och man bdr darfér hand-
skas [orsikligt med denna karaktir vid syslematisering. |1
ett av mig undersokl bestand av M. allissimus [ran Saxtorp
hade omkring 5%
av individen de
nedrestiplerna flik-
landade. Sardeles
vacker stipelland-
ning har jag sett k
hos exemplar av
Melitotus — volgicus

Poir. [ran Malmo A > =
och av M. o[ﬁcfna- Fig 1. A. Normal stipel av Melilofns dentatus.
lis Desr. fran Tril- B. Fliktandad stipelform av M. alfissimus.

T C. Normal stipel av M. altissimus.
leborg. For ovrigl >

ar skilnaden mellan M. dentatus’ stipler och landade altis-
simus-stipler ganska stor. Under det att M. dentatus har
starkt fliktandade stipler dnda upp till de oversta blad-
faslena, har jag aldrig iakttagit fliktandning hos M. altissi-
mus stipler mer dn pa de nedersta och kraltigast utbildade.
F. 6. hianvisar jag till figurerna som illustrera ovriga olikheter.

Jag anser det salunda vara hogst sannolikt, ehuru det
icke i sak kan bevisas, att vi i Sverige [6rutom den adven-
tiva Melilotus officinalis ha all gora med tyvi inhemska arler
av sliktet Melilotus, M. dentalus och M. altissimus. Med
ganska stor bestimdhet kan man pasta, att de under
langt avligsna tider utbrett sig fran sitt urhem, Turkestan.




Fig. 2. Karta dver Melilotus allissimus naturliga standorter i Sverige.

Den ena av dem, M. dentatus, bildar 6ver hela sitt nuva-
rande uthredningningsomride endast naturliga associationer,
och [orekommer mig veterligen ingenstiades adventivl (jlr.
dock Hreis upplattning, Hear 1923), M. altissimus [dre-
kommer adventivt genom hela Europa och giar som sadan
till ungefor 63°
vildvixande pa samma lokaler som M. denlatus och har

n. b. Dessulom férekommer den tillsynes

elt uthredningsomrade, som nira sammanfaller med dennas.
I all synnerhet ge lokalerna (6r M. allissimus pa Skanes
viistkust intryek av o alt vara naturliga. Man maste anse
det vara fullt riktigt att ej blott Melilotus dentatus, ulan
aven Melilotus altissimus far hemortsratt i var flora.

Linng antraflade Melilofus altissimus i Skane hosten 1727, da
han vistades hos Srormus. Den finnes omnitmnd i hans arbeten
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Fig. 3. NKarta over Melilotns altissimus uthredning i
Sverige intill ar 1924,

av 1728 och 1729 under namn av Melilofus officinarum Germante
For identifieringen av vaxten har det varit av virde, att original-
exemplar av densamma finnes i behall, Som Grrrz (1922) uirell,
forekommer den namligen tillsamman med en del andra vaxter,
som hosten 1727 insamlades av Linxg 1 Skiane bland de s, k
supplementviaxterna i Cersn herbarium i Riksmuseum
Forteckning over de lokaler i Sverige dar Melilolus alfissimus
far anses vara inhemsk {(uppgifter fran Bohuslin limnade av
doktor Robert I'ries, fran Gotland av doktor E. Th. IFries)
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Bohusldn. Styrso sin: Ekskir vid Buskir, Styrsd. Ockeré s:n:
Hondg., Lveke sin: Elgo. Kodn. Skee sin: Kebal, Starkilen,
Notholmen.  Halkedals kilen, Kingeberget. Tjarnd s:n:
Koster, Lindholmen. Tanum s:n: Klefva. Kville s:n:
Videroarna, Hjertero. Hvalo. Skaftd s:n: Mansholmen.

Vastergdtland. Kinekulle vid Brattfors.

Skdane. Harslovs sin: Glumslov. Saxtorps sin: Flygellofta,
nira Alstorp. Barsebicks s:n: soder om Barsebiicks hamn.
[Ivellinge s:n: pa strandiingarna. Stora Hammars s:n:
pa strandingarna.

Gotland. Visby. Gothems s:n: Sildungen. Hellvi s:n: Klasen.
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Boraniska Normiser 1925, Luxp 1925,

Vixtgeografiska anteckningar fran Bohuslin.
Av INnGyanr FrOMan,

Under min vistelse vid Kristinebergs Zoologiska Stalion
sonumaren 1924 1 gjorde jag, ehuru mest i [6rbigiende, ett
antal uppteckningar av viixlerna pa olika orter i trakten.
Det mesta av dessa uppteckningar meddelas hiarmed i for-
hoppning om, alt de i nagon man kunna bidraga till kan-
nedomen om provinsens flova 2. Nagra ansprak pa alt vara
den forste iakttagaren av vixlen pa nimnd lokal har jag
givetvis ¢j. Uppgifter, som jag sell redan vara publicerade,
ha emellertid uteslutits.

Docenten O. Gertz saml lil. mag. C. Briping ir jag
skyvldig tack for en mingd iakllagelser, dia vi tillsammans
besokte Maseskir (jamte Hagenskér), L. Borno m. fl. stallen.
— Nagra uppgifter ha beredvilligt Tamnats mig av fil. mag.
H. Brrcguist (H. B.) saml fil. stud. J. Norrsy (J. N.).

Till professor G. Ssmuersson, som vilvilligt granskat
nagra av fyvnden, ber jag alt fi uttala mitt vérdsamma lack.

Uppstallningen liksom nomenklaturen, dir auklorsnamn
ej linnes utsatt, ar efter Lunds Bolaniska Forenings viaxt-
f6rleckning av ar 1917.

Vad lokalerna angar har laget {6r flera av dem om-
talats av fil. mag. E. Acmquist (Bot. Nol. 1922, p. 97)
saml docenten O. Gertz (Bol. Not. 1924, p. 413). »wGro-

I Nagra fa uppgilter harstamma fran ett besik i trakten som-
maren 1921.

2 Aven arter, som av Lixpeperc (i »sHallands och Bohusliins fa-
nerogamer och ormbunkary, Giteborg 1878) angivits som »allmannan
cller wtimligen allmiannay i Bohuslin, ha medlagits.
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deréhamny ligger pa Skaftolandet mellan Gasevik och Stock-
vik. »Blabergsholmen» ligger intill Kristineberg, »Gason
och »Flatholmen»  strax utanfor densamma vid Gullmars-
fjordens mynning. »Flatény» ir den stora 6n O om Skalté-
landet. »Klosters belecknar traklen kring (huvudsakligen
NV om) Dragsmarks kyvrka. »Kéllviken» ligger pa fast-
landet mitt emot Lunnevik, »Bergs wmellan Kloster och
Kallviken. »Skars avser blott Skirbergel.

Woodsia ilvensis. L. Bornd.

Cystopleris fragilis. L. Borno, Skar.

Dryopteris Filiv mas. Diskebackskil, .. Bornd, Skar.

D. spinulosa. Lyvsekil.

D. dilatata. Lysekil, Maseskar, Skar.

D. Phegopteris.  Kloster, .. Bornd, Oxevik (Dragsmark), Skar,
St. Borno.

D. Linnaeana. 1.. Borno, Skar.

Athygrium Filiv femina. 1. Borno, Skir,

Asplenium Trichomanes. L. Bornd, Oxevik (Dragsmark), Skar.

A. seplentrionale. L. Bornd, Oxevik (Dragsmark).

Pleridinm aquilintim. Niara Berg (Dragsmark), L. Borno, Lysckil.
Skar, St. Borno.

Polypodinm vulgare. Kloster, L. Bornd, Lysekil, Maseskiir, Oxevik
(Dragsmark), Skar, Smogen.

Botrychium Lunaria. L. Borni,

Equisetum arvense. Skar.

E. silvaticam. Kloster, Skaftolandet mell. Londal och Stockvik.

. flupiatile. Kloster, Lysekil,

Lycopodium elavatum. Skaftolandet mell. Kristineberg och Stock-
vik samt mell. Londal och Stockvik.

Selaginella selaginoides. Skaftolandet vid Groderohamn.

Typha latifolia. Kloster, E

Sparganium affine . deminutum Neum. Holme intill Biabergs-
holmen.

S. simplex. Kloster. Miseskir, Smogen.

Ruppia roslellata Koch. TFiskebackskil vid viken S om kyrkan.

Triglochin marilimum. 1. Borno, Maseskar.

T. palustre. Skaftolandel vid Stockvik.

Alisma Plantago. Lysekil, Skaftolandel vid Londal, Smagen.

Setaria viridis. S om Fiskebiickskil i potatisiker nira Berg

Anthovantham odoratum. Tiskebickskil.

Alopecurus genicnlafus. Gaso, Kloster, L. Bornd, Maseskir, Smogen.



Agroslis tenuis. Skar.

A. canina. Maseskar.

Calamagroslis epigejos. Lysekil.

Apera spica venti. Killviken (Dragsmark).

Holeus lanalus. Nara Berg (Dragsmark), FFiskebackskil, Kloster.

Deschampsia flexuosa. Kloster, Skar.

Triselum flavescens. Fiskebackskil.

Phragmites communis. Fiskebackskil.

Sieglingia decumbens. Kloster.

Molinia coernlea. Lysekil, Skaftolandet vid Stockvik, Skar.

Briza media. Skaftolandet vid Gasevik.

Dactylis glomerata. Kloster.

Poa nemoralis. L. Borno.

P. ecompressa. lLysekil, St. Borno.

P annua. Kloster, Lysekil, Oxevik (Dragsmark).

Glyceria fluitans. Kloster, Skaftolandet mell. Londal och Stockvik.

Festuca pratensis. Kloster.

Bromus fectorum. Lyvsekil.

B. secalinus, 1 akrar V' om Fiskebiickskil (rikligt).

B. mollis. Lysckil, Maseskar.

Nardus stricta. Skaftolandet vid Stockvik.

Lolium temulentum. 1 blandsadesiker V om Fiskebickskil.

Triticum caninum. Kloster.

1. repens. Kloster, Lysekil, St. Borno.

Elymuas arenarius. Maseskiar, SL. Borno.

Eriophorum polystachion. Smagen (H. B.).

E. vaginatum. Lysekil.

Seirpus maritimuas. Skaftélandet vid Stockvik.

S. rufus. Skaftélandet vid Groderohamn.

S. Tabernaemontani. Hagenskar, Smogen.

S. palusiris.  Skaftélandet vid Stockvik, Smogen.

S. uniglumis. Maseskar.

S. caespitfosus v. germanicus. Skaftélandet vid Klubban samt mell.
Kristineberg och Stockvik, Skar.

Carex pulicaris. Skaftolandet vid Klubban samt ndra Kristineberg.

C. contigua. 1.. Bornd, Smogen.

C. pulpina. Maseskar.

C. leporina. 1. Borno, Lysekil.

C. Leersii. L. Borné, Lysekil.

(. Goodenowii. 1.. Bornd, Lysekil, Smagen.

C. pallescens. l.. Borno.

C. panicea. Lysekil, Smégen.

C. Oederi. lLysekil, Maseslkir.
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Carev Hornschueliana > Oederi. Flatholmen (bland forialdrarna).

Lemna minor. Smogen.

Juncus effusus. Klosler, Kallviken (Dragsmark), Lysekil.

J. conglomeralus.  Lysekil, Skir.

J. lampocarpus.  Maseskir, Smogen.

J. Gerardi. Fiskebickskil, I.. Bornd, Smogen.

J. bufonins. Kloster, L. Bornd, Lysekil, Maseskar, Skar.

Polygonatum officinale.  Smogen.

Convallaria majalis. Kloster,

Iris psendacorus. Kloster, 1. Borno.

Orchis maculala. Skaltolandet vid Gasevik.

Goodyera repens.  Flaton.

Salix caprea. Maseskir.

S. repens.  Lysekil.

Myrica Gule. Skaftolandet vid Stockvik, Skar.

Alnus glulinosa. Skar.

Urtica nrens. Kloster, Lysekil, Maseskir, Skaftolandet vid Stockvik.

U. dioiea. Kloster, Lysekil, Maseskir, Oxevik (Dragsmark), St
Borno.

Rumex domesticus. Fiskebackskil, Klosler, Skir.

R. erispus. Fiskebackskil, Kallviken (Dragsmark), Lysekil, Mase-
skar, Oxevik (Dragsmark), Skaftolandet vid Stockvik, Smogen.

R. crispus > domesticus. Skaflolandet nira Fiskebick (tillssmmans
med R. crispus) (J. N.).

R. Acetosa. Fiskebackskil, L. Borno, Skar.

R. Acefosella.  Fiskebickskil, Kloster, Lysekil, Maseskar.

Polygonum amphibium. Skaflldlandet mell. Lindal och Stockvik.

P. tomentosum. Fiskebiackskil, Kloster, Skaftolandet vid Gasevik.
Smogen.

P Persicaria.  Fiskebickskil, Kloster, i.vsckil, Skaftdlandet vid
Gasevik, Smogen,

P. Hydropiper. Fiskebickskil, Kloster, Lysekil, Oxevik (Dragsmark).

P. helerophyllum. Fiskebackskil, Kloster, Oxevik (Dragsmark),

Smdogen.
“rurivagum (Jord.) Boreau. [ aker vid Fiskebickskil.
P. aequale. Fiskebiackskil, Lysekil.

P Convoloulus.  Fiskebackskil, Lysekil, Skaltolandet vid Londal.

Chenopodinm album. Fiskebickskil, Smogen.

C. rubrum. Hagenskir.

Ariplex patulum. Fiskebiackskil, Kloster. Lysekil, Maseskar, SL
Bornd,

Salicornia enropaca. Fiskebickskil vid viken S om kyrkan, Skafto-
landet vid Ogiarden (1921).
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Det klippiga Maseskiie. Forf. foto 29/ 1924,

Sedum anglicum pa Maseskiir. Forf, foto 1921,
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Suaeda maritima. Hagenskar.

Salsola Kali. Lindholmen (Dragsmark) (1921).

Montia fontana. Miseskar.

Stellaria media. Fiskebickskil, Lvsekil, Smogen, St. Borno.

S. graminea. Lysekil.

Cerastium caespitosum. Lyseckil, Méiseskir, Smogen.

Sagina rodosa. Skaftélandet vid Stockvik, Smogen.

S. subulata. On Bonden.

S. procumbens. Maseskir, Skaftolandet vid Stockvik.

Arenaria serpyllifolia.  Skaftélandet vid Londal,

Sperqula arvensis. Kloster, Lysekil, Skaftolandet vid Gasevik, St.
Borno.

S. rubra. Kloster.

Seleranthus perennis. Lysekil, Smogen.

S. annuus. TFiskebackskil, Lysekil.

S. annuus > perennis. Fjillbacka (J. N.).

Agrostemma Githago. Skaftolandet mell. Kristineberg och Stockvik.

Silene maritima. Lysekil, Smogen, St. Bornd.

S. rupestris. Lysekil, Skar.

Lychnis flos cuculi. Fiskebickskil.

Caltha palustris. St Borno.

Myosurus minimus. Maseskir.

Ranunculus Flammula. Lysckil, Maseskir, Smogen (H. B.).

R. sceleratus. Smogen.

R. acris. Kloster, Lysekil, Maseskar, Smadgen.

R. repens. Kloster,

R. paucistaminens. Skaftolandel vid Londal.

Chelidonium majus. Kloster.

Fumaria officinalis. I dker S om Fiskebackskil, Skaftélandet vid
Londal och Stockvik,

Thlaspi arvense. Fiskebickskil.

Cochlearia officinalis. Maseskar, Smogen (H. B.).

C. danica. Smogen (H. B). :

Sisymbrium officinale. Fiskebickskil, Gaso, Killviken {(Dragsmark),
Lysekil, Smdgen.

Caliile marilima. Hagenskar.

Crambe marifima. Gaso (Gslsidan).

Nasturtinm palustris. Fiskebickskil.

Capsella bursa pastoris. Kloster, St. Borno.

Descurainia Sophia. TFiskebickskil, Oxevik (Dragsmark), Skalto-
landet vid Gasevik och Stockvik.

Ergsimum cheiranthoides. Lysekil

Drosera rotundifolia. Lysekil.
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Sedum Telephinm. Kioster, L. Borno, Lysekil, Maseskar, Smogen,
St. Borno.

S. annnum. L. Borno, Lyvsekil, Skaftélandet mell. Fiskebackskil
och Gronskhult.

S. album. Fiskebackskil.

S. anglicum. Smogen (H. B.).

S. acre. L. Bornod, Lysekil, Maseskiir, Smdgen, St Borno.

Tillaea aquatica. Maseskir.

Ribes alpinum. Kloster.

Cralaequs monogyna. Mell. Berg och Klosler (Dragsmark), Vader-
oarne: Storon (J. N.).

Rubus idaens. Bliabergsholmen, Kloster, Lysekil, Maseskir.

Fragaria vesca. Lysekil.

Polentilla palustris. Fiskebickskil, L. Bornd, Smogen.

P. argentea. Kloster, Lysekil, Smogen.

P. erecta. Kloster, Lysekil, Skir, St. Bornd.

P. anserina. Fiskebackskil, Hagenskir, Kloster, L. Borng, Lysekil,
Skar, Smogen, St. Borné.

Geum urbanum, Kallviken (Dragsmark).

Alehemilla pubescens. Fiskebackskil, L. Borné, Skaftolandet vid
Gasevik.

A. filicaulis. 1. Bornd.

A. alpesiris. 1. Borné.

Agrimonia Eupatoria. Fiskebickskil, Skaftolandet mell. Kristine-
berg och Stockvik, St. Borno.

Medicago iupnlina. Maseskir, Oxevik (Dragsmark), Skaftolandel
vid Londal, Smogen.

Trifolium procumbens. Kloster, L. Bornd.

T. dubinm. Kloster.

T. repens. Kloster, Lysekil, Maseskar, Smogen.

1. hybridum. Killviken (Dragsmark), Lysekil, Oxevik (Dragsmark),

1. arvense. Skaftélandet mell. Londal och Stockvik.

T. pralense. Kloster, Oxevik (Dragsmark), Smogen.

Anthyllis Vulneraria, Giso, Kloster, Skaftolandet vid Gasevik och
I.ondal. :

Lotus corniculalns. L. Borné, Lyseckil, Maseskir, Skar, St. Borno.

Vicia hirsuta. Fiskebackskil.

V. Cracca. Maseskar.

Lathyrus monlanas. L. Borno.

Geranium sanguineum. L. Bornd.

G. silvalicam. 1.. Borno.

G. Robertianum. Kloster, L. Borno, Maseskir, St. Borno.

Erodinm eicutariam. Skaftolandet mell. Kristineberg och Stockvik.
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Oxalis Acelosella. St Bornd.

Radiola linoides. Kiringon, Maseskar.

Linum catharticam. Flatholmen.

Fuphorbia Peplus. Oxevik (Dragsmark), Smogen.

E. Helioscopia. Fiskebackskil, Kallviken (Dragsmark), Oxevik
{Dragsmark), Skaftolandet vid Gasevik, Londal och Stockvik.

Callitriche hamulala, mest [ {richophylla Kitz.  Skaftolandet vid
Groderdhamn.

Empetrnm nigrum. Holme intill Blabergsbolmen, Skar.

Rhamnus Frangula. Lysekil, St. Bornd.

Malva neglecta.  Fiskebiackskil, Lysekil, Maseskir,

Hypericum perforatum. Killviken (Dragsmark), L. Borné, St. Borné.

Viola canina. Maseskar.

V. tricolor. Maseskir.

V. arvensis, Kloster.

Lythram Salicaria. olme intill Blabergsholmen, Kloster, Maseskar.

Epilobium montanum. Kloster, L. Borno, Lysekil, St. Borno.

E. palustre. Nara Berg (Dragsmark), Gaso, Smogen.

Hipparis vulgaris. Flatholmen, Miseskiir, Smogen.

Anthriscus silvestris. Kloster.

Conium maculatum. Karingon.

Caram carvi.  Kallviken (Dragsmark).

Pimpinelle Saxifraga. Fiskebiickskil, Kloster, [ Bornd, Oxevik
{Dragsmark), Skar (jamte f. dissecla).

Aethusa Cynapinm. Fiskebackskil, Lvsekil.

Ligusticum scoticam. Swmogen (H. B.).

Cornuas sueciea.  Lyvsekil, Skaftolandet vid Stockvik, Skar,

Andromeda polifolia. Lysekil.

Vaeeininm vilis idaea. Lysekil, Skar.

V. wliginosum.  Lysekil, Skar.

Vo Myrlilins,  Lyscekil, Skar, 81 Borno.

Calluna valgaris. lysekil, Skar (iven vithlommig).

Erica Telralix. Skar.

Primula veris. L. Borno.

Glanx maritima.  Maseskar.

Anagallis arvensis. Gaso, Skaftolandet vid Lunnevik (1921), Lon-
dal och Stockvik.

Armeria maritima.  Maseskir, Skar, Smogen (11, 13).

Centaurinm Ergthraea. Skafldlandet vid Ogarden (1921).

C. pulchellum. Flatholmen.

Genliana * suecica. Fiskebackskil, Kloster.

Menganthes trifoliata.  Fiskebiackskil, Skaftélandet mell. Londal
och Stockyik.



Convolvuius arvensis.  Skaftolandet vid Londal.

Asperugo procumbens. Fiskebickskil.

Lycopsts arvensis. Fiskebackskil, Skaftolandet vid Gasevik.

Myosolis caespilosa,  Gasod, Kallviken (Dragsmark), Smagen.

M. arvensis.  Skaftolandel vid Londal.

Ajuga pyramidaelis, .. Bornd.

Seutellaria galericulala. Giaso, Kloster, Maseskar.

Glechoma hederacea. Kloster, L. Bornd.

Pronella vulgaris. Gaso, Kloster, Kallviken (Dragsmark), Maseskar,
Skaftolandet vid Stockvik, Smogen.

Galeopsis Telrahil. Tiskebackskil, Lysekil.

. bifida. Kloster.

Lamium purpurenm. Fiskebiackskil, Kloster, Lyvsekil, Smogen.

L. amplexicaule. Lysekil, Skaltolandel mell. Kristineberg och
Stockvik samt vid Londal.

Stachys palusiris. Smogen.

S. arvensis. I akrar S om Fiskebackskil.

Origanum vulgare. Gaso.

Lycopus europaens. Fiskebiackskil, L. Borno, Maseskar, Skafto-
landet mell, Londal och Stockvik.

Solanum Duleamara. Kloster, Maseskar.

S. nigrum.  Mdseskir,

Verbascum Thapsus. 1. Borno.

Linaria vulgaris. lysekil, Skaftdlandet vid Londal, St. Bornd.,

Scrophularia nodosa.  Fiskebickskil, Maseskir.

Limosella aquatica. Tlolme intill Blibergsholmen, Kiringdn, Mise-
skiar, Smogen.

Veronica arvensis. Kloster, Skaftolandet vid Londal.

V. Chamaedrys. Kloster, L. Borno.

V. officinalis. St Borno.

V. agrestis.  Fiskebickskil. nara Kristineberg.

Melampyrum pratense. St. Borné.

Enphrasia graeilis.  Lysekil.

Odontites simplex. Skaftolandet vid Lunnevik.

Rhinanthus minor. Maseskir,

Pedicularis silvatica. Skaftoélandet mell. Londal och Stoekvik.

Flantago major. Kloster, Lysekil, Maseskar, Smogen.

P laneeolata.  Kloster, Lvsckil, Smogen.

Pomaritima. L, Bornd, Lysekil, Maseskir, Skar, Smogen, St Borno.

Galimm Aparine. Maseskir,

i. palustre.  Kloster, Lysekil, Méseskir,

(r. verum. Kloster, L. Bornd, Oxevik (Dragsmark), Skaftélandet
mell. Londal och Stockvik, Smagen.
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v. albidum, Skaltolandet mell. Londal och Stoekyik.

Galium Mollngo. Fiskebickskil, Skaftolandel vid Stockvik.

Linnaea borealis. 1.. Bornd.

Lonicera Periclymenum. Kloster, Maseskir.

Valeriana excelsa. Skar,

Suecisa pralensis. Kloster, Lysekil, Skar.

Campanula rotundifolia. Kallviken (Dragsmark), Lysekil, Skar,
Smagen, St. Borné.

C. persicifolia. 1.. Borno.

Solidago virgaurea. Kloster, Lysekil, Oxevik (Dragsmark), Skar,
Smébgen, St. Bornd.

Aster Tripolium. Holme inlill Blabergsholmen, Maseskar.

Gnaphalium silvaticum. Fiskebickskil, Kloster.

G. uliginosum. Fiskebackskil, Kloster, Killviken (Dragsmark),
Lysekil, Maseskiar, Oxevik (Dragsmark), Skaftolandet vid
Gasevik, Skar.

Bidens fripartita. Kloster, Lysekil, Smogen.

Achillea Plarmica. Fiskebackskil, Killviken (Dragsmark), Lysekil,
Skaftolandet vid Gasevik samt mell. Londal och Stockvik.

A, Millefolium. Tiskebackskil, Kloster, Lysekil, Oxevik (Drags-
mark), Smaogen.

Malricaria inodora. Kloster, Lyseckil.

*marifima.  Maseskir, Smogen, St Borno.

M. discoidea. Kloster, Oxevik (Dragsmark), Skaftolandet vid Stock-
vik, Smogen.

Chrysanthemum segelum. Skaftélandet vid Gunesbo.

C. Leucanthemum. Kallviken (Dragsmark), Smogen (H. B.).

C. valgare. Gaso, Lindholmen (Dragsmark) (1921), Oxevik (Drags-
mark).

Artemisia Absinthium. Niara Berg (Dragsmark), Kloster, Skalto-
landet vid Stockvik.

A. pulgaris.  Lysekil, Skaftolandel vid Stockvik, St. Bornd.

Tussitago Farfara. Fiskebickskil, Killviken (Dragsmark), Lysckil,
Oxevik (Dragsmark).

Senecio vulgaris. Kloster, Lysekil, Skaftélandet vid Londal, Smogen,

S. silvaticus. Holme intill Blabergsholmen, Lysekil, Skar.

S. piscosus. Blabergsholmen, Miaseskir, Skar, Smogen.

S. Jacobaea. Kloster, Skaftolandet vid Stockvik, Smogen.

Carlina vulgaris. Skaftolandet mell. Fiskebiackskil och Kristine-
berg samt vid Ragardsvik (1921).

Arctinm Lappa. Skaftolandet vid Nirveby.

A. minus. Miseskar,

Carduus crispus.  Miseskar.
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Cirsium lanceolalum. Kallviken (Dragsmark), Lysekil, Maseskar,
Skaftolandet vid Stockvik.
€. palusire. Kloster.
. arvense. Lysekil.
Cenlaurea (yanus. Fiskebickskil, Kloster.
. Scabiosa. Fiskebackskil, Skaftolandet vid l.ondal.
Lapsana communis. Fiskebackskil, Kloster.
Leontodon aufumnalis. Fiskebéickskil, Lysekil, Maseskir,
Sonchus arvensis. Miseskir, Skir, St. Bornd.
S. oleracens. Fiskebiickskil, Kloster, Lysekil, St. Borno.
Lactuca muralis. Kloster, St. Borna.
Crepis lectornm. Skaftolandel vid Londal
Hieracinm nmbellatum, Kloster, Lysekil, Sméagen.

Nagra anteckningar om kdrlvdxtiloran vid Kristinebergs
Zoologiska Station.

Mina egna anteckningar lill nedanstiende artlista aro
gjorda under augusli manad 1924, Att listan skulle vara
fullstindig ens med avseende pa hostvixterna, vill jag ¢j
pastd, men som den dock, utom att den eventuellt kan iga
viixtgeograliskt virde, aven torde kunna ge en upplatining
om karlvixtflorans sammansittning vid Kristineberg -— och
i viss min dven i den omgivande trakten —, har jag an-
sett mig bhora meddela den.

Till Stationens forre forestandare, d:ir Hi. OSTERGREN,
star jag i tacksamhetsskuld. D:r OsTERGREN har nimligen
genomgilt mina anteckningar [6r att se, om nagon av de
¢j som wforvildaden  upptecknade arterna skulle vara av
honom eller enligt hans vetskap pa omradel inford. Vidare
har han lamnal ett flertal andra upplysningar om vegeta-
tionen pa Kristineberg, vilka lill storsta delen medtagits i
forteckningen betecknade med (Hj. O.).

Fil. d:r H. DancsteEpT ir jag skvldig tack [6r bestim-
mandel av en Hieracinm-art.

Det undersokta omradet omfattar utom sjalva Kristine-
berg, vilket har (il Fiskebickskils kommun, dven etl stycke
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av kringliggande hemman, horvande till Skafté kommun,
namligen dels omradet mellan Kristineberg och »Smalsund»
(med bl. a. ».rq\l\'ikunn), strickande sig ungefir till badhusel,
dels den nirmaste sluttningen av bergen intill inkorsvigen.
Kristinebergs griins ar ju delvis rent artiliciell, och jug
valde fran bérjan av naturliga orsaker hela del nimnda
omridet for mina artuppteckningar.

Dryopteris Filix mas. D. dilatata. Athyriam Filix femina.
Asplenium Trichomanes. A, seplentrionale.  Polypodiam vulgare.
Equiselum arvense, Juniperus communis. Zosltera marina.

Vad grasarterna belraffar mi anmarkas, alt blandat grisfro
utsaddes i tradgarden vid forestindarebostaden omkr. 1907, och
kunna' Phlenm, Agrosiis, Lolium m. fl. (eventuellt aven andra
vixter in gras) hirrora fran denna sadd (Hj. (0).

Anthoxanthum odoratum. Phleum pratense. Agrostis stoloni-
fera. A. tenuis. A. canina. Holeus lanalus.

Aira praecox. 1 dalen langs korvagen, inom Kristineberg.
(Hj. 0.).

Deschampsia caespitosa. D. flexuosa. Avena saliva L. (sjalv-
sadd). Arrhenatherum elatius.  Sicglingia decumbens.  Molinia
coerwlea.  Briza media. Daclylis glomerata.  Poua trivialis. P
pratensis.  P. compressa. P. annua. Festuca arundinacea. I
pratensis. F. rubra. F. ovina. Bromus mollis. Nardus siricla.
Lolium perenne (grissidd). Trilicum repens. FElymus arenarius.
Scirpus compressus. Carex eontiqua. €. vulpina. C. leporina. (.
Goodenowii. €. panicea. Juncus conglomeralus. J. lampocarpus.
J. compressus (?). J. Gerardi. J. bufonins. Allium vineale, A.
oleraceum.

A. Schoenoprasum. Finnes cller har atminstone funnits vid
vigen ned till badhuset (ovanfor »Alviken»). Kan dock férmodas
vara forvildad (Hj. O.).

Orchis maculala,

Populastremula. Utantvivel vildyaxande pid Kristineberg (Hj. 0.).

Salix repens. Urlica urens. . dioica. Rumex domesticus. R.
crispus. R. Acelosa. R. Acelosella. Polygonum (omentosum. P.
Persicaria. P. Hydropiper. P. helerophyllum. P. aequale. P. Con-
volvulus. Chenopodinm album. Atriplex patulum. Stellaria media.

S. graminea.
Cerastium arvense. 1 radgirden vid [orestandarebostaden.

Antagligen inkommen med grasfrd omkr. 1907 (1. O.).
C. caespitosum. Sagina nodosa. S. procumbens (iven med
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5-taliga blommor). Arenaria serpyllifolia. Spergula arvensis. 5.
salina, Scleranthus perennis. Viscaria vulgaris. Silene marilima.
S. rupestris.

Myosuras minimus. 1 tridgirden eller i »hagen»? (Hj. O.).

Ranuneulus Flammula. R. repens.

R. Ficaria. 1 tridgarden (Hj. O.).

Pupaver somniferum (forvildad). Lepidium roderale. Thlaspi
arvense.

Cochlearia sp. Vid »Alviken»? (Hj. 0.).

Sisymbrium officinale.  Cakile marilima. Sinapis arvensis.

Roripa Armoracia (forvildad). i
Lunaria annua L. Inford och forvildad i ymnighet (Hj. O.).

Capsella bursa pastoris. Draba verna (ymnig) (Hj. 0). Des-
curainia Sophia.

Hesperis matronalis. Odlad och [6rvildad i tradgarden sedan
gammalt (Hj. O.).

Sedum Telephium. S. album. S. acre.

Coloneaster integerrima. Vild i bergetinom Kristineberg (11j.0.).

Pyrus Malus. Sorbus Aucuparia. Rubus idaeus. R. plicalus
(lj. 0.). Fragaria vesca. Polentilla argentea. P. erecla. P. anse-
rina. Geum urbanum. Filipendula Ulmaria. Alchemilla pubescens.
Agrimonia Eupatoria. Rosa, representanter for grupperna Afzeli-
anae och Villosae. Prunus spinosa. Medicago lupulina. Trifolium
procumbens. T. repens. T. hybridum. T. arvense. T. pratense.
T. medium. Anthyllis Vulneraria. Lolus corniculatus. Vicia hir-
sufa. V. Craeca. Geraninm molle. G. Robertianum. Erodinm
cicutarium. Oxalis Acelosella. Luphorbia Peplus. FE. Helioscopia.
Empetrum nigrum. Malva neglecta. Hypericum perforatum. Violu
canina. V. tricolor. V. arvensis., Chamaenerion angustifolium.
Oenothera biennis (forvildad). Anthriscas silvesiris. Torilis Anth-
riscus (veg.). Caruam carvi. Pimpinella Saxifraga jamte f. dissecta.
Aethusa Cynapinm, Angelica sp. Daucus Carofa (forvildad). Vac-
cintum vilis idaea. V., nliginosum. V., Myrtillus. Calluna vulgaris.
Erica Teltralix. Armeria maritima.

Fraxinus excelsior. Sjalvsidd i tradgarden. Madjligen att
anse som vild (Hj. O0).

Syringa pulgaris. Sjalvsadd i tradgarden (Hj. O.).

Convolvulus arvensis. Har dtminstone [or nagol ar sedan
funnits som ogris i »hagen» 4 Kristineberg (Hj. O.).

Calystegia sepium (antagligen odlad eller inkommen med
andra plantor). Asperugo procumbens. Lycopsis arvensis. Myosolis
caespitosa. M. arvensis. Prunella vulgaris. Galeopsis bifida. Lamium
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purpureum. L. hybridun:. Solonum  nigrum.  Linaria valgaris.
Scrophularia nodosa. Vercnica arvensis.

V. Chamaedrys. Ymnig i grasvall i [orestandarens tridgard
(Hj. O.).

Euphrasia brevipila var. glandulosa (enligt Linpyvan, Svensk
Fanerogamflora 1918). [ gracilis. Odonliles verna. Plantago
major. P. lanceolala. P. marilima. Galium Aparine. G. palustre.
Gz verum.

Valerianella olitoria. Ovanlor »Alviken». Aven pd Blabergs-
holmen (Hj. 0.). :

Valeriana excelsa. Succisa pratensis. Campanula rolundifolia.
Solidago virgaurea. Antennaria dioica. Gnaphalinm uliginosum.
Achillea Plarmica. A. Millefolinm. Matricaria inodora *maritima.
Artemisia Absinthinm. A. vulgaris. Tussilago Farfara. Senecio
vulgaris. S. silvaticus. S. viscosus. Arctium minus.’ Cirsium ar-
vense. Centaurea Scabiosa. Hypochoeris maculata.

Leontodon hispidus. Elt fital exemplar i gammal grasvall i
tridgarden. Kan ju ha inkommit med grisfro i senare tid. Forst
observerad 1919 (Hj. 0.).

L. autumnalis. Taravacum sp. Sonchus arvensis. S. oleraceus.
Hieracinm macrolepidium. !H. basipetalum Dahlst. mser. H. um-
bellatum.

Sallsjo-Storingen 1 jan. 1925,
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Borasiska Notiser 1925, Loxp 1925,

Uber die Jodidoxydasen der Algen.

Von Orro GERTZ.

Im Jahre 1902 zeiglen die schweizerischen Biochemiker
R. Cuopar und A. Bacu, dass der Safl gewisser Pllanzen
die Fahigkeit besilzl, aus Losungen von Alkalijodiden freies
Jod auszuscheiden, Weiter verfolgte Untersuchungen er-
gaben, dass diese Eigenschalt spezifischen, in dem Pflanzen-
sall gelosten Stoffen, Oxvdasen, zukomml, und in ciner
Reihe von Abhandlungen haben die beiden Forscher die
chemische Natur der betreffenden sogenannten Jodidoxy-
dasen sowie auch die Wirkungsweise und Verbreitung der-
selben niher besprochen.  Oxydierende Enzyme dieser Art
sind demnach bei den Phanerogamen weit verbreilel und
finden sich ferner auch bei kryplogamen Pflanzen, insbe-
sondere bei den Hymenomyceten, vor.

Ohne Kennlniss von diesen Cuopnat's und Bacu's
Untersuchungen machle ich vor einigen Jahren die Beob-
achtung, dass Jodkaliumstarke bei Berihrung mit den
Wundflachen abgeschniltener Pllanzenteile oftmals an diesen
Stellen eine mehr oder weniger ausgepragte Blaularbung
annahm, und dass sich derselbe Effekt bei diesen Pllanzen
auch mit ausgepresstem Gewebesaft, Milehsalt u. A. ohne
weiteres  hervorrulen liess.  Die Untersuchungen wurden
weiter verfolgl und nach und nach aufl samtliche pha-
nerogame  und  Kkryplogame Pllanzengruppen ausgedehnt.
Ein besonderes Interesse bolen die Algen dar. Schon meine
orientierenden  Vorversuche hatten namlich ergeben, dass
in gewissen Fallen eine kraftige Oxvdasenreaktion eintrat,
dass aber diese Eigenschafl auf eine bestimmte Gruppe,
die Rhodophyceen, eingeschrankt zu sein schien; andere

Botaniska Nofiser 1925 13
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untersuchte Algenabteilungen (Phaeophyceae, Chlorophyceae,
Characeae) zeigten bei der Prafung ein negatives Ergebnis.

Uber oxvdierende Enzyme liegen hinsichtlich der Algen
schon Beobachtungen von SeEGER-LAUREYS, ATKINS, REED,
Ducear, Davis und von Hamprov und Bass-Becking vor.
Die Untersuchungen dieser Forscher bezichen sich jedoch
aul Oxydasen anderer Art und hatten zu Resultaten ge-
fuhrt, die in wichtigen Punkten von meinen Erfahrenheiten
uber die Jodidoxvdasen erheblich abweichen. Inlolgedes-
sen  schien es mir dringend notwendig, dem  Verhalten
der Algenoxydasen eine eingehende Revision zu widmen.
Meine experimentellen Untersuchungen uber diese Frage
sind wahrend des Sommers 1924 auft der zoologischen Sta-
tion Krislineberg ausgefulirt und durch ein mir von der
Physiographischen Gesellschaft zn Lund zugeleilles Stipen-
dinm  ermoglicht worden. Im Folgenden leile ich einen
kurzen Bericht tber die wichtigsten Ergebnisse dersel-
ben mit.

Meine Untersuchungen beziehen sich aul etwa 60 Arten,
die sich aul 45 Galtungen von Rhodophyceae, Phaeophy-
ceae, Chlorophyceae und Characeae verteilen. Durch die
Unlersuchungen wurde in erster Linie beslatigt, was schon
die Vorversuche ergeben hatten, namlich dass die Eigen-
schaft, Jodkalium unter Abspalten von Jod zu oxydieren,
ausschliesslich den Rotalgen eigentimlich ist.  In ausge-
pragtem Grade kommt sie aber nur bei bestimmten Gal-
tungen, wie bei Rhodomela, Polysiphonia, Delesseria, Odon-
thalie und Chondras, vor. Unter den Gattungen aber, die
diese Fahigkeit entbehren, sind Ceramium, Cysloclonium
und Nemalion zu erwahnen. Das nahere Verhalten der
verschiedenen untersuchten Rotalgen gehtl aus der S, 196
—198 beigefugten tabellarischen Ubersicht hervor.

Die Oxydasenreaktion tritt keineswegs mil gleicher In-
tensitat bei samtlichen Arlen einer und derselben Galtung
¢in.  Besonders bemerkenswert waren meine LErgebnisse
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hinsichtlich der Delesseria.  Wiahrend die Reaktion ber D
sanguinea besonders encergisch auslalll, ist sie hingegen bei
D alata schon verhaltnismassig schwach und bet D. sinnosa
so undeuthich, dass sie uberbaupt kaum zum Vorschein
komml. Die Verschiedenheit dieser drei Arten in Hinsicht
aul ithre oxydative Taligkeit deulet daraul hin, dass fur die
Zerglicderung  der Gatltung  Delesseria, die man aul anato-
mischen und entwicklungsgeschichtlichen Grinden in letzter
Zeit durchgefuhrt hat (Kvrix, V), auch physiologische Ver-
schiedenheiten zwischen den betreffenden Avten sprechen.

Caopar und Bacu hallen bet ithren Untersuchungen
uber die Jodidoxvdasen die Methode benutzl, einen Tropfen
ausgepresslen  Salt oder abgeschnittene Pllanzenleile mit
(rischer Wundflache aufl emn mit verdinnter Essigsaure
durchgetranktes Jodkaliumstarkepapier anzubringen. IFar
meine Versuche fand ich eine andere Anordnung geeigneter,
weil es sich zeigle, dass in vielen Fallen deutliche Reak-
tionsergebnisse erst nach einer langer davernden Einwirk-
ung des Versuchsmaterials (mehreren Stunden) eintraten.
Die von mir gefundene Methode war folgende. Zum Sieden
erhilzter Slarkekleister (eine Federmesserspitze Kartoffel-
starke, 100 cem Wasser) wurde mil Jodkalium (3 g)
und Gelatine (10 g) ! verselzt und das Gemisch dann in
eine gewohnliche, fur Bakterienkultaren dienende Petrischale
ergossen. Nach Abkuhlung des Inhalts wurde das zum
Prufen benutzte Algenmaterial aul das erstarrte Substral
gebracht und das Ganze aul einen dunklen, kahlen Ort (in
Eisschrank) gestelll.  Schon nach einigen Stunden war bei
energisch wirkender Oxvdase (7. B. von Polysiphonia. Brong-
niartella, Rhodomela, Delesseria sanquinea, Odonthalia) an
der Berthrungsstelle mit den Thallusstackehen eine deut-

! Von den kauflichen Gelatinen ist nur dicjenige zu verwenden,
dic 1m verflussigten Zustande einc sauere Reaktion besilzt. Bei Be-
nutzung von neutral oder alkalisch reagicrender Gelatine tritt namlich
wie dch gefunden habe, keine Blauung der Starke ein.
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liche Blaufarbung zu sehen. Im allgemeinen erforderte
doch die Reaktion eine liangere Einwirkung, bis zu 12
Stunden oder mehr,

Das untersuchte Material verhielt sich, wie schon er-
withnt, aul verschiedene Weise. Bei den Rhodophyceae
waren folgende Fille zu unterscheiden.

1. Besonders kriltige Oxvdasenreaktion zeigten Dilsea
edulis, Delesseria sanguinea, Furcellaria [astigiata, Polyides
rotundus, Odonthalic dentala, Rhodomela subfusca, Polysi-
phonia urceolata, P. violacea, P. elongala, P. Brodiaei, P.
nigrescens, Brongniartella byssoides und Cruoria pellita.

2. Positiv, wenn auch weniger energisch und oftmals
verhiltnismissig  schwach, fiel die Reaktion bei folgenden
Arten aus: Rhodochorton membranaceum,? Antithamnion plu-
mula, Callithamnion corymbosum, Chondrus crispus, Phyllo-
phora membranifolia, Ph. Brodiaei, Delesseria alata, D. si-
nuosa, Lomentaria clavellosa, Plumaria elegans, Lithothamnion
polymorpham und Corallina officinalis.

3. Negative Reaktion war aber bei folgenden zu
schen:  Porphyra laciniata, Hildenbrandtia rosea, Nemalion
mullifidum,? Ptilota plumosa, Ceramium rubrum, C. penicil-
latum, Ahnfeltia plicata, Cystoclonium purpurascens. Rhody-
menia palmata und Laurencia pinnatifida.

L Diese Art tritt bekanntlich endozoisch in Hydroidenkolonien, an
der schwedischen Westkiiste iberwicgend in Serfularia abiefina L., auf.
Bei der Prifung an Jodidoxydase bei dieser Alge kam demnach selbsi-

verstandlich auch die Wirkung in Betracht, welche Serfularia auf das
Substrat ausihen kinnte. Weil aber Rhodochorton-freie  Serinlaria-
Individuen keine durch Jodidoxydase bedingte Reaklion zeigten, diirfle
Jedenfalls das positive Ergebnis des oben angefiihrten Versuchs von
der Wirkung der Alge herrtithren. Dagegen darf man die in diesem
Falle beobachtete proteolytische Verflissigung der Gelatine auf eine
Wirkung von Sertularia oder von sich hier entwickelnden Bakterien-
kolonien zurickfuhren.

? Hinsichtlich der Versuche mit Nemalion mullifidum ist daran zu
denken, dass die hier diberaus reichlich vorkemmenden schleimartigen
Substanzen vielleicht durch Adsorption den Zellen die Oxydase ent-
zichen und dadurch die Reaktionslitigkeit derselben beeintriichtigen.
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Ahnlich wie die letzterwiihnten Rhodophyceen verhielten
sich ferner simtliche untersuchle Arten anderer Algen-
gruppen. Negalive Reaktion gaben namlich daneben fol-
gende Algen:

Phaeophyceae: Ascophyllum nodosum, Fucus vesiculosus,
. serratus, F. spiralis, Halidrys siliquosa, Chaetopteris plu-
mosa, Ilachista fucicola, Leathesia difformis, Chordaria fla-
gelliformis, Diclyosiphon foeniculaceus, D. hippuroides, Des-
marestia viridis, 1. aculeala, Chorda Filum, Ch. tomentosa,
Laminaria digitala, L. Cloustoni und L. saccharina,

Chlorophyceae: Enteromorpha inlestinalis, E. clathrata,
Ulva Lactuca, Chaelomorpha  Melagonium, Cladophora ru-
peslris, Acrosiphonia pallida und Bryopsis plumosa.

Characeae: Chara fragilis.

Einige von den jetzl erwiahnten Resultaten sind indes-
sen vorliufig als unsicher zu bezeichnen. In einigen Fil-
len habe ich nidmlich gefunden, dass oxydasenltihrende
Algenarten in einer oder anderer Versuchsreihe negative
Reaktion gaben, wic in gewissen Versuchen Delesseria si-
nuosda, Chondrus crispus, Phyllophora  Brodiaei, Ph. mem-
branifolia, Lithothamnion polymorphum und Corallina offi-
cinalis, lerner andererseits auch, dass sich oxydasenfreie
Arten, wie z B. Porphyra laciniate und Laurencia pinna-
tifida, in einem Versuch schwach positiv verhielten. I
ersten Falle liegt vielleicht die Erklarung darin, dass der
Gehalt an Oxydase und die Tiatigkeit dieses Enzyms nach
dem Alter der Pllanze verschieden ist; in letzterem Falle
dirfte das abweichende Ergebnis etwa aul eine Verunrei-
nigung des untersuchten Malerials mit epiphytischen Algen
anderer Avl zurtckzultithren sein, welche sich ja der Aul-
merksambkeit leicht enlziehen konnen, wenn sie in wingzigen
Mengen auftreten.  Vielleicht stehen auch  die einander
widersprechenden Belunde im Zusammenhang damit, dass
die Grenzen zwischen oxydasenlreien und oxydasenarmen
Algenarten in der Tat ein wenig unscharl sind, (erner
ebenlalls damit, dass das zum Prifen bhenutzte Reagenz
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nicht immer genau dieselbe Emplindlichkeit besitzl.  Ich
habe namlich beobachtet, dass die Jodkaliumstirkegelatine
gegen Jodidoxydasen bei mehrmaligem Verwenden und Er-
hitzen derselben etwas empfindlicher wird.

Fir das weitere Verfolgen meiner Untersuchungen wurde
die Methodik derart modifiziert, dass das Algenmaterial in
ciner Reibschale mit feinem Qwarzsand. Glas- oder Fluss-
spatpulver verrieben und mit destilliertem Wasser in ge-
ringer Menge angesetzt wurde, wonach die oxydatische
Tatigkeit dieser breiartigen Masse gepruft wurde.  Die Er-
gebnisse fielen in samtlichen untersuchten Fallen in ge-
nauer Ubereinstimmung mit den Versuchen mit abgeschnit-
tenen Thallusstiickehen aus.  In der Regel erwies sich doch
die Reaklion als etwas schirfer und deatlicher. Blau-
farbung der Jodkaliumstiarke trat demnach in Versuchen
mil folgenden zerquetschten Algen ein: Antithamnion plu-
maula. Dilsea edulis, Furcellaria fastigiata, Chondrus crispus,
Phyllophora membranifolia, Delesseria sanguinea, Lomenlaria
clavellosa, Brongniartella byssoides, Lithothamnion polymor-
phum und Corallina officinalis.  Negaliv war dagegen die
Reaktion in meinen Versuchen mil Porphyra laciniata, Hil-
denbrandtia  rosea, Nemalion mullifidum, Ptilota plumosa,
Ceramium rubrum, C. penicillatum, Ahnfeltia plicata. Cy-
stoclonium purpurascens, Rhodymenia palmata und Lauren-
cia pinnalifida.  Negativ fiel ferner auch die Reaktion mit
zwei in derselben Weise gepruften Granalgen, Ulva Lacluea
und Cladophora rapesiris, aus.

Wieder andere Versuche hatlen den Zweck, aus dem
zerquetschten  Gewebebrei die Jodidoxidasen in cinem rei-
neren Produkt zu gewinnen. Nach dem Pressen und Fil-
trieren der zerriebenen, mil Wasser digerierten Masse wurde
eine prachlig rolgelarbte, in Orange lebhalt fluoreszierende
Flussigkeit gewonnen, die beim Prufen bei gewissen Arten
cine kriltige Blaufirbung der benutzten Jodkalinmstirke
hervorrief.  Folgende in dieser Weise unlersuchten Rot-
algen gaben positive Oxvdasenrcaktion: Dilsea edulis, Fur-
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cellaria fustigiala, Phyllophora membranifolia (nur schwach),
Delesseria  sanqguinea, Odonthalia dentata, Rhodomela  sub-
fusca, Brongniartella byssoides und Corallina officinalis '. Ne-
gativen Erfolg hatten aber meine Versuche mit z. B. Nema-
lion multifidum.

IFiar eine weitere Reindarstellung und eine genauere
Untersuchung der Jodidoxvdasen wurden aus dieser Flis-
sigkeit die in Losung befindlichen Stofle, unter diesen die
Jodidoxydasen, durch Verdiimnung mil 97 %e-igem Alkohol
ausgefilll,  Eine andere Methode, dieselben Stoffe zu sepa-
rieren, ergab das Aussalzen mit Ammonsullat,  Die mil
Alkohol oder Ammonsulfal ausgefdliten Prizipitate wurden

ziegelroter oder orangegelber Fluoreszenz bei folgenden untersuchten
Algen: Delesseria sanguinea, Ceramium rubrum, Dilsea edulis, Phyllo-
phora membranifolia, Nemalion mullifidum, Corallina officinalis und
Lithothamnion polymorphunm. Fir die Darstellung derartiger Lisungen
erwies sich Corallina officinalis als besonders geeignel, weil das hier
reichlich vorhandene Inkrustat von Caleiumkarbonat den Zosalz eines
hesonderen  Zerquetschungsmittels iiberfliissig macht,  Extrakle von
Lithothamnion crziehlte ich durch Absehleifen lebhafl gefiirbter Kolo-
nien dieser Alge mit einer sauberen Feile,

Dunkel violettgefirbte Lisungen ohne deutlich hervortretende
Fluoreszenz gaben Brongniartella  byssoides, Odonthalia denlale und
Furcellaria fastigiala.

Die Fluoreszenz bei den Losungen des erstgenannten Typus ging
beim  Zusatz von Essigsiure verloren und die Farbe verinderte sich
dadurch ins Violette oder Lila (Corallina). Bei Fillung mil Ammon-
sulfat oder Alkohol verschwand ebenfalls die Fluoreszenz, so anch bei
Behandlung mit Bleiacetatlosung: in diesen Fillen entstanden rosen-
role, flockige Niederschlage (Delesseria, Dilsea, Coralling),  Dic Alkohol-
ader Ammonsulfatprizipitate sind in destilliertem Wasser laslich, wo-
bei die Fluoreszenz unvermindert zurtickkehrt.  Beim Kochen einer
Farbstofflosung von  Corallina  bildet sich ein grauvioletter, amorpher
Niederschlag. Die genannten Reaktionen sind in Anbetracht der Pro-
teinnatur des Phykoervthrins ohne weiteres gut verstindlich.

Eine genaue Untersuchung der Algenfarbstoffe und der cinzelnen
I{mnp(anuuié derselben ist von Kyniy (1910, 1912) gemacht.  Betrefls
spezieller Details hinsichtlich der Algenpigmente verweise ich auf diese

Arheiten.



192

dann abfiltriert. aber aul e¢ine wettere Isolierung der Jodid-
oxydasen wurde verzichtet, weil vorlaulig keine geeignete
Methode, Oxyvdasen von den dieselben beim Ausfallen be-
gleitenden Substanzen — Eiweissstoflen und anderen einge-
mischten Fremdkérpern — zu reinigen, zur Verfiigung steht.

Die durch Ammonsulfat oder Alkohol ausgefallten Pra-
zipitale — amorphe Massen von hell- oder dunkelroter
Farbe —  zeigten kraftige Oxydasenwirkung bei folgenden
in dieser Richlung naher untersuchlen Arten: Dilsea edulis,
Delesseria sanguinea, Odonthalia denlata, Brongniartella bys-
soides und Corallina officinalis.  Dagegen waren, wie auch
zu erwarlen war, die Prazipilale von z. B. Ceramium rub-
rum und Porphyra laciniata ohne oxvdatische Wirkungen.

Die Jodidoxydasen wurden aul diese Weise auns dem
Presssaft kvanlitativ ausgefallt.  Das beim Filtrieren gewon-
nene Fillral entbehrte in simtlichen untersuchten Fallen
die Fahigkeit, aus Jodkalium freies Jod abzuspalten.

Bekanntlich  zeichnen sich die Oxydasen, in Uberein-
stimmung mil den Enzymen uberhaupt, durch eine ausge-
pragte Hilzeemplindlichkeit aus. Dureh Hitze wird namlich
ihre spezilische Fahigkeil aufgehoben.  In ganz derselben
Weise erwiesen sich die Jodidoxydasen der Algen sehr
thermolabil, indem sowohl die Losungen als auch die Pri-
zipilale derselben beim Sieden oxvdatisch ganz wirkungslos
wurden,

Ausgelillte Jodidoxydasen behalten beim Eintrocknen
verhaltnismissig lange Zeit ihre IFahigkeit bei, aus Jodka-
lium freies Jod abzuspalten.  Die oben beschriebenen, mit
Alkohol oder Ammonsulfat gewonnenen Niederschlige wur-
den getrocknet und von Zeil zu Zeit aul ihre jodausschei-
dende  Fiahigheit gepraft.  Beim Untersuchen  der oxyda-
tischen Aklivilal der einen Monat lang aulhewahrten Praparate
zeigle es sich, dass nach einer Einwirkung von acht Stun-
den aul Jodkaliumstarke [luhrendes Gelalinesubstrat eine
posilive, wenn auch ein wenig abgeschwachte Oxydasen-
reaktion erzielt wurde. Diesen Erfolg hatten Versuche mit
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Odonthalia  dentata, Delesseria  sanguinea, Furcellaria  fasli-
giata, Brongniartella byssoides und Corallina officinalis, und
zwar sowohl wenn Alkohol als Ammonsulfat fiir die Her-
stellung der Oxydasenpriiparate benutzt worden war, Eine
Ausnahme machle nur Odonthalia dentata, von welcher
die  Ammonsulfatfallung beim  Priafen wirkungslos war.
Am  kraftigsten erwies sich Delesseria sanguinea.  Im gros-
sen ganzen war die Wirkung der betreffenden Priaparate
noch nach acht Monaten unverindert dieselbe. Bei neu-
lichem Prifen (April 1925) beobachtete ich Bliuung der
Jodkaliumstarkegelatine  sowohl durch Delesseria sanguinea
(Alkohol, kriftig; Ammonsullat, ein wenig schwicher) als
durch Odonthalia denfata (Alkohol, deutlich). Daneben war
Reaktion, wenigstens spurweise, bei [folgenden zu schen:
Brongniartella byssoides, Furcellaria fastigiata und Corallina
officinalis (bei simtlichen in Alkoholpriaparaten, bei Coral-
lina auch in Praparaten mit Ammonsulfal).

Auch bei getrocknelen Algen erhalt sich die oxyda-
tische Wirkungstihigkeit lingere Zeit. lch habe namlich
im Monat April dieses Jahres meine im vorigen Sommer
(Juli) eingesammelten Herbarpflanzen aul Jodidoxydase
untersucht und dabei verhilllnismassig kriftige Reaklion bei
lolgenden  Algen gelunden: Dilsea edulis, Chondrus crispus,
Odonthalia  dentata und  Delesseria  sanguinea, ein  wenig
schwiichere Reaklion ferner auch hei Brongniartella biys-
soides.

Jodidoxydasen scheinen tiberhaupt eine aulfallend hohe
Resistenz zu besitzen.  So rull nach meinen Unlersuchungen
7. B. eingetrockneler Milchsalt von Taraxacum officinale —
der eine notorisch  kriaftige Oxvdasenwirkung ausubt
noch nach 12 Monaten starke Jodausscheidung hervor, und
in noch hoherem  Grade ist dies, wie ich auch gefunden
habe, mit cinigen Hutpilzen der Fall, welche sogar nach
jahrelanger Aufbewahrung in Herbarien wirksame Jodid-
oxvdasen besilzen.  So erhielt ich z. B. Jodabspaltung mil
der Hyphenmasse von Collybia dryophila (Brrr.) Quir. und
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Agaricus merdarins Fr., die im Jahre 1893, bezw. 1888,
eingesammelt waren und demnach mehr als 30 Jahre lang
ihre oxvdatische Wirkungstitigkeil beibehalten hatlen 1.

Diese beinahe unbegrenzte Widerslandsfihigkeit komml
aber keineswegs den Jodidoxvdasen der Algen zu. Dank
lichenswiirdigem Entgegenkommen von Herrn Prof. H. Kviix
war ich in der Lage, zwanzigjiahriges, von Kristincherg
herrithrendes THerbarmaterial von Dilsea edulis, Delesseric
sanguinea, Chondruas erispus und  Brongniariella  byssoides
hinsichtlich der Oxyvdasenwirkung dieser Algen zo unter-
suchen. Das belreffende Material erwies sich aber bei der
Prifung ganz wirkungslos.

Bei den oben erdrierten Untersuchungen habe ich es
als selbstverstindlich angenommen, dass die Blaufarbung
der Stirke durch das aus dem Subslral ausgeschiedene Jod
hervorgerulen wird.  Eine andere Moglichkeit kénnte jedoch
vorliegen, nimlich dass das Jod aus den Jodverbindungen
der Algenzellen herrithrte.  Ausser den als besonders jod-
reich bekannlen Laminarien und anderen Phaeophyceen
enthalten nimlich auch verschiedene Rhodophyceen Jod-
verbindungen, wie z. B. Chondrus crispus, Gigarlina und
Batrachospermum (Orramaxns, I, S, 182). Und betrefls
Bonnemaisonia asparagoides und Trailliella intricata ist nach
den Untersuchungen von Rosertson, GoLeExkiy und Kypin
bekannl, dass diese Rotalgen sehr leichl freies Jod abspalten
und in Stirkelosung gelegl diese blaufirben. Dass aber

U Husen fand die Oxydase aus Birnen noch in mehrere Jahre
hindureh aufbewahrten Friehten wirvksam, und Brocg-Rouvssee zeigte
dass dic Oxydasenreaktionen selbst bei Giber 100 Jahre lang anfbe-
wahrten und schon lange nicht mehr keimfihigen Samen positiv aus-
fallen (Czaeek, HI, S, 144, 147). Im Dunkeln aufbewahrt, haben nach
Herissey  Glyeerinextrakte von Russula delica ihre oxydatisch fermen-
tative Kraft bis zu mehr als 20 Jahren behalten. Es handelt sich aber
in diesen Fallen um oxyvdatische Enzymen anderer Art, ferner jeden-
falls um Oxydasen, die sich wenigstens z T, nur durch indirekte Me-
thoden nachweisen lassen.



195

die Jodlarbung der Stirke in den von mir untersuchten
Fillen nicht durch eine derartige Ursache schlechthin be-
dingl ware, schien mir schon aus dem Grunde wahrschein-
lich, dass die am reichlichslen jodfihrenden Algen
Laminaria, Facus und andere Phaeophyceen — in meinen
Versuchen konstanl wirkungslos waren,  In einigen beson-
ders auf diese Frage eingerichteten Versuchen benutzte ich
ferner jodkalinmfreie Gelalinestarke und prifte aonf diesem
Subslrat eine Anzahl von Algen, die sich in meinen an-
deren Versuchen als sehr energisch jodabspaltend erwiesen
hatten, wie z. B. Rhodomela, Polysiphonic und Brongniar-
fella.  Alle diese Versuche hatten aber negativen LErfolg,
und aus diesen Belunden scheint mir ohne weiteres her-
vorzugehen, dass das Jod nicht unter den in den betreffen-
den Versuchen vorhandenen Bedingungen aus den Jodver-
bindungen der Algenzellen abgespaltet wird, sondern aus
dem Jodkalium des Substrals herriithren muss.

Wihrend die Unlersuchungen von Arkins und Davis
ergeben hatlen, dass divekt nachweisbare Oxydasen nur bei
zwel Rotalgen, Furcellaria fastigiata (Arxins) und Agardhi-
ella lenera (Davis), vorkommen, haben also meine oben
besprochenen Untersuchungen zu dem Ergebnis gefahrt,
dass Jodidoxydasen bei den Rhodophyeeen verhaltnismis-
sig weil verbreitet sind und bei diesen Algen nach der von
mir ausgearbeiteten  Melhode ohne Schwierigkeil nachge-
wiesen werden konnen.  Was ferner andere Algengruppen
betrillt, so haben meine Untersuchungen mit einem weitaus an-
gereicherten Versuchsmalerial die Beobachtungen von ATKiNS
bestatigl, dass sich Oxydasenwirkungen weder bei Phaeophy-
ceae noch bei Chlorophyceael geltend machen. In derselben
Weise scheinen sich auch die Characeae zu verhalten. In-

P Davis fand in seinen Versuchen (5 823) direkt nachweisbare
Oxydase hei Ulpa, und nach Haveron und  Bass-Brekineg soll Ulva
taentata besonders reich an Oxyvdase sein.  In meinen Untersuchungen

erwies sich Ulpa Lactuea stets frei von Jodidoxydase
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wiefern dieses daraul’ beruht, dass tatsichlich Oxvdasen
bei diesen Algengruppen nicht vorhanden sind, oder dass
die Wirkungen derselben durch andere Substanzen auf-
gehoben werden, das ist indessen cine Frage, die vorliaulig
offen gelassen werden muss.

Zusammenstellung des Verhaltens der auf Jodidoxydase
gepriiften Algen,
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- Rhodomela subfusca (WoODW.) AG. ooiiiiiiiinnn. '
| Odonthalia dentafa (1..) LYNGB. «viveiviieieeiiaeannnn
Callithamnion corymbosum (Syitn) Lyseu ...
| Plumaria elegans (BONNEM.) SCHMITZ. oo
B S TR T AT (e SR s e R S AR
| Antithamnion plumula (EnLis) THUR. ...
Ceraminm penicillalttm ARESCH. ..ooeeiiene ceeeinnns
»” FHOLHRY CHUDS) A Srviancsiisa
Rhodochorton membranacenm MAGNUS. ...........
Dilsea edulis STocki. v N ey
Furcellaria fastigiala (l]l l)‘s) [a\\IUL FR e o
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Polyides rofundus (GMEL.) GREV. ....o.oooooiiiiiinn B —
Cruoria pellita (LynGr) Fr......... i ot -
Hildenbrandlin “roseq KUTZ: ..o insacmmevimen] - — 1= ]
Lithothamnion polymorphum (L.) ARESCH. ........., — i

Corallina officinalis 1..

Benutzte Literatur.

W. R, G. Arkins. Oxydases and their Inhibitors in plant tissues.
Part I11: The Localization of Oxydases and Catalase in some marine
Algae. (The Scientific Proceedings of the Royal Dublin Society.
Vol. XIV. (N. §.), No. 11. 1914, p, 199).

A. Bacn & R. Cnopar. Untersuchungen tber die Rolle der Peroxyde in
der Chemie der lebenden Zelle, 11 Ueher Peroxydbildung in der
lebenden  Zelle,  (Berichte . deutseh. chemischen Gesellsehaft.
35, Jahrg., Bd 11 1902, p. 2466).

Brocg-Rousser & E. Gan. Sur existence d'une peroxydiastase dans les
graines séches. (Comptes Rendus. Tome 145. Paris 1907, p. 1297).

Brocg-Rousser & E. GaN.  Sur la durée des peroxydiastases des graines,
(Comptes Rendus. Tome 146, Paris 1908, p. 515).

R Cropar & A, Bacie Recherches sur vole des peroxydes des végélaux.

e AL Geneve 1902, p. 563).

E. D. Crank.  The Plant Oxidases. Dissertation, Columbia Universily.

(Bulletin de 'Herbier Boissier, 2me sé

New York 1910. — Enthalt die Bibliographic der gesamten Oxy-
dasenfrage bis zum Jahre 1910,

Fr. Czarer. Biochemie der Pllanzen. Zweite Auflage. 1 1L Jena 1913 21,

A. R Davis. Enzyme Action in the Marine Algae, (Annals of the
Missouri Botanical Garden. Vol. 2, 1915, p. 771).

B. M. Drecan & A, R, Davis.  Enzyme Action in Fucus vesiculosus L.
(Annals of the Missouri Botanical Garden. Vol. 1. 1914, p. 419).

B. M. Ducear & A, R Davis. A Preliminary Report on the Isolation
and Identification of the Enzymes of Fucus vesiculosus, (Seience.
N. S0 Vol 39, New York 1914, p. 260).

M. Gorengmv,  Algologische Notizen,  (Bulletin de la Soc. imp. des na-
turalistes de Moscou. Nouv. Sér. 8. 1894, p. 257).

H. C. Hamrerox & L. G. M. Baas-Becking. The Kineties of the action



199

ol catalase eatract from marvine algae, wilth a note on oxidase.
(lourn, of gen. physiol. Vol 2, Nre, 6. 19200 p. 635).

H. Himissey.  Sur la conservation du ferment oxydant des Champig-
nons. (Comptes Hendus de la Société de Biologie. 82. 18149, p.
798).

P. Heneg,  Uber die Lebensdauer der Oxydationsenzyme in der Birnen-
frucht. (Schweizerische Wochensehrift £, Chemie u. Pharmacie.
Bd 48. 1910. p. 393). :

H. Kviin.  Uber Phykoervihrin und Phykocyan bei Ceramium rubrum
(Huds.) Ag. (Zeitschrift f. physiolog. Chemie, Bd 69. 1410, p. 169).

H. Kyuis. Cher die roten und blauen Farbstoffe der Algen. (Zeitschrift
f. physiologische Chemie. Bd 76. 1912, p. 397).

H. Kyuix. Uher die Farbe der Florideen und Cyanophyceen.  (Svensk
Botanisk Tidskrift. Bd 6. 1912, p. 531).

H. Kyvin.  Uber die Blasenzellen ciniger Flovideen und ihre Bezichung
zur Abspaltung von Jod. (Arkiv f. Botanik. Bd 14, 1915. Nr. ).

H. Kviix. Studien iber die Delesserinceen. (Lunds Universitels Ars-

shrift. N. I, Avd. 2. Bd 20. Nr. 6. 1924),

i, Onrsmanys,  Morphologic und  Biologie der Algen.  Zweite Auflage.

{7

G

D

A

Dritter Band. Jena 1923,
OrpPENHEIMER.  Die Fermente und ibhre Wirkungen. Dritte Auflage,
Leipzig 1909—19140,
. B, Reep.  Evidence for the general distribution of Oxidasces in plants.
(The Botanical Gazette. Vol. 59. 1015, p. 407).
. RoperTsox. DBonnemaisonia asparagoides €. Ag., that gave a blue
stain to paper. (Transactions of the nat. hist. Soc. of Glasgow.
4. 1894 p. 172).
. Seaers-Lavnieys.  Recherches sur la composition et la strocture de
quelques Algues officinales. (Recueil de I'lnstitut hotan. Léo Errera.
IX. Bruxelles 1913, p. 81



Boraxiska Noriser 1925, Lousp 1925,

Salix caprea som epifyt pa Betula.
Av Anne HASSLER.
(Deulsche Zusammenfassung).

Under exkursion i Grovare socken i Viistergotland den
1 juli 1923 patriffade jag omkring 200 m. WSW om Sjo-
garden en epifvtisk form av Saliv ecaprea (confirm. Bu.
Froperus 1924) pa Betula concinna 7 coriacea > verrucosa
(det. €. G. Gux~ansson 1924).

Niagon [akultativ epilyt av Salicineae uppges ej [or
Sverige av WitTrock (efr p. 20). Divemol uppger Houmsor
(p. 1) Salix caprea som epifvt pia Fraxinus excelsior fran
Norge. 1 Bevers sammanstallning 6ver resultaten av de
talrika undersokningarna av  »Uberpflanzen»  (innefattar
enl. Brvers begrinsning iven vixler pa kyrkor, ruiner o.
d.) av mellan- och visteuropeiska forskare i slutet av forra
arhundradel omnamnes ¢j nagon Saliz som epifyt i inskr.
bem. (diremot Salix spec. viaxande pa en kyrka; ¢fr BEver
p- 117). Gertz (p. 460) anger Salixv caprea sasom vixande
pi ruinerna av Alvastra klosterkyrka.

Bjork torde vara en sallsynt viardplanta for epifyter.
Salunda uppger WitTrock (p. 6) f6r densamma endast 7
arter epifvter (Alnus glutinosa 48, Quereus 31 osv,): Picea
excelsa (p. 8), Anthoxanthum odoratum (p. 8), Oxalis aceto-
sella (p. 12), Sorbus Aveuparia (p. 15), Fragaria vesca
(p. 15), Vaceiniam wvitis idaea (p. 16), Slachys siloatica (p.
17).  Dessulom uppger NatHors1T (1895, p. 260) Avena
sativa och Howmsor Slellarie media (p. 15), Trientalis
curopaea (p. 21) och Taravacum officinale (p. 24).

Den i Grovare iakttagna epifvtiska Saliv caprea vixte
pa stammen av en bjork pa en héjd av 0.5 —1,5 m. 6ver
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marken (pd mittelavd., efr Wirtrock, p. 7). Stiandorlens
fuktighet var ej nimnviird. Bjorken viixte pa N sidan om
en stor sandgrop i barrblandskog med i skogsskiklet tall,
gran, en och bjork, i taltskiktel Vaceininm myrtilius (domin.),
Calluna  vulgaris, Anemone Hepatica, Lotus corniculatus,
Melampyram  pralense, Orobus luberosus, Veronica chamae-
drys, Anthoxanthum odoratum och i bottenskiktet Hyloco-
minm  parictinam  och  proliferum.  Pa en ett 10-tal m. N
dirom beligen klipphill forckommo -+ xerophila element,
sasom Asplenium septentrionale, Carex pilulifera, Silene ru-
pestris och  Polytrichum pilosum, och en drianering fran
klipphallen ned mot epifyvtlokalen kan endast linkas vid
tillfallig nederbérd. Daremot gynnades epifvten av Limligen
rik beskuggning och var foga ulsalt [or solstralarnas in-
verkan, di den viixte pa stammens O sida (efr WiTTROCK, . 6).

Den av Hormpor (p. 14) omnimnda epifyliska Salix
caprea pia Fraxinus excelsior hade en helt annan standort.
[Enda observerade ex. (11/2 m. hogt) vaxle nimligen i kronan
3 m. over marken (troligen i en grenklyka).

Bjorkstammen saknade sprickor, och epifytplantornas
basala delar uppfyllde de -~ djupa hal i stammen, dar de
grott och spiral upp, sa all en frampreparering av epifyt-
individen (spec. rotlerna) ur den harda veden erbjod sina
svarigheter.  Sex individ insamlades. Dessutom togs prov
av bjorkens ved, innechallande ett par epilyliska rotter.
Tyviur togs detta prov ej djupare an 1 cm. in i veden, och
niigon upplattning om hur myckel lingre in de epilytiska
rotterna ritckt far man darav icke.

I brev skriver dr. Bi. Fropgerus, som granskal insam-
lade ex., om epifytformens habitus [6ljande: »Den medsinda
epifytiska  caprea-formen  fr palagligen i vissa avseenden
bristfalligt nutrierad, vilket sirskill yttrar sig i arsskoltens
och bladens tunnhet samt de sistnimndas delvis starkt redu-
cerade dimensioner. Vissa forkrympla blad dga ock en alypisk
form, omvint dggrunda till nistan runda med pataglig tendens
Lill urnupen spets (retusae), erinrande nigot om 8. herbacean.

Rotaniska Notiser 1523. 14
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T S Av de insamlade
sex imndividen voro lem
pa bjorkstammen vax-
ande arsskott (det lang-
sta 21 em), medan
det  alerstaende, av
[orgreningen att doma,
svines  ha  overvintrat
minst tva ggr (med
I'vra arsskott fran 1923,
darav tre 16—18 em.
och ell 2 em., utveck-
lade pa ett och samma
arsskott  fran  1922;
eltersom 1921 ars skott
var avbrulet ovanlor
del omnamnda skot-
tets fran 1922 [ast-
punkt, kan ¢j avgoras,
o huruvida mer an ett
skoll  bildades 1922).
F. o. [ramgar vaxtens

a0
i A &

utseende av har repro-
ducerade folograli av del langsta arsskotiel (23 nal. st.)
Pa grundval av de studier, som agnats epilylernas sprid-
ningshiologi (clr t. ex. Wrrrrock, NATHORST 1895 o. 1897,
SERNANDER, p. 372—373) gor Hormsoe (p. 25 30) fol-
Jande indelning av de fakullativa epilvternas spridningssatt:
A Akbv spridning: 1. genom utlopare el underjor-
diska vandringsskoll. 2. genom slunglrukter,
B. Passiv spridning: 1. Anemochor, 2. Hydrochor,
3. Zoochor, a. Endozoisk, b, Epizoisk, ¢. Synzoisk.
Hragavarande fall far givetvis inrangeras under B. 1.
Frona hos Saliv aro, som bekant, forsedda med [vgapparal
i form ayv har. Epifyten forekom aven pa den niva, dar
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anemochora epifvter bruka upptrada mest (cfr Howmsoks
grafiska figur over epifyternas frekvens pa olika hojd over
marken, p. 31).

Epilylen vaxte, som namnl, ¢f i sprickor i tradel utan
i hal. Dessa ha troligen hackats av en hackspell e. d.
och sedan blivit samlingsplals f6r med vinden forda stoft-
korn och [rén, som grott diri,

For Titteralurhinvisningar il della arbete ar jag tack
skyldig professor R. Serxavper, Upsala, och [il. mag. E.
Avvouist, Upsala, [6r granskning av den epifvtiska formen
dr Bi. IFroperus, Slockholm, [6r dess lotografering ama-
nuens G, G. Awnm, Upsala, och [6r bestimning av dess
virdplanta apotekare C. G. Gunyarsson, Arlov.  Originalex.
forvaras pa Vaxtbiologiska inslitutionen, Upsala.

Upsala, Vixthiologiska institutionen, den 27 nov. 1924,

Zusammenfassung.

Titel der Arbeil: Salix caprea als Epiphyle an Befula.

Die vom  Verf. erwidhnten eingesammelten epiphytischen
Individuen, von denen eines scheint, zweimal Gberwintert zu
haben, kennzeichnen sich mangelnder Nulrition zufolge durch
die Dinne und die teilweise stark reduzierlen Dimensionen der
Blatter, deren einige zu ausgerandeter Spitze (retusae) neigen wie
diejenige des Salix  herbacea. Ubrigens geht der Habitus der
lpiphvte aus der beigefigten Pholographie hervor.

Die Epiphyvte wurde auf der Hohe von 05—1,5 m. aber den
Boden an einem spaltireien Birkenstamm angetroffen. Thre Basal-
leile fallten ins IHolz warscheinlich von einem Specht gepickte
[LOcher aus, wohin die Samen ancmochor geftihrt worden sind,
und wo sie gekeimt und festwurzelt haben.

Salix ist vorher als fakultative Epiphvte an anderen Gewach-
sen nicht aus Schweden und Mitleleuropa, dagegen aus Norwegen
erwihnt, wo Salix caprea epiphylisch aul eine andere Weise, in
der Krone ciner Hochesche, wuchs.
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Boraniska Norisgr 1925, Lunp 1925,

The vertical distribution of some plants on
Nuolja (Torne Lappmark).

By Tuore C. E. Fries.

Since the beginning of the nineteenth century the forest-
limil in Secandinavia has been lhe subject of scientific
researches.  This is quite natural as it is the most impor-
tanl and most conspicuous of its kind. Therclore, the
elevation ol the forest-limit has nowadayvs within large
areas been determined and illustrated by maps.  Another
question, which has also since the days ol G. WAHLENBERG
caught the interest, is which species are able to climb to
the highest levels in the mountains, The typical high Alpine
plants in Scandinavia are as [ollows:

Tromsd amt  Sarek-district l|1|l|:'|::}l{;l\
| Antennaria alpina ... ... 1000 m, W3 om. a1l m,
" glabrata ' a3l m. |
V4 D et e R N e el . 1000 m. a0 m. 300 m,
Campanula uniflora ........ .. 730 m. a0 m.
Cardamine bellidifolia ......... 1000 m. 730 m, P30 m.
Carea: 1igida .o in 1000 m. T30 m. S0 m.
Lo rupestris 800 m. T30 m,
Cassiope hypnroides  ......... .. [ 1000 m. | 745 m. 675 m.
" tetragona  ............ 1000 m.
Cerastium alpinum ., ......... 1000 m. aoll m,
" AECHCUI . pos pinses | 730 m. aolk m.
" lapponicium : 1000 m. | | aall m.
Deschampsia alpina ... 730 m,
Draba alpina .......... ke I GO0 m.,
NSRRI = s s 600 m.

» RS S e v ) ! 700 m. 700 m. 350 m, |
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' Tromsd amt  Sarck districl ]||1|‘:::’|‘:rl.
" Draba Wahlenbergii ............ 1000 m. [ B30 m.
| Erigeron unalasehkensis ... | | GO0 m.
' n UITOTUE s iin ciwrnnns L1000 m. 7300 m,

Festuea ovina ...... [ 1000 m. 730 m. aal m.
| Hieroeliloé alpina 1000 m. a3 m.
;err-us Diglinis ooiiliiiians 1000 m. | 200 m.
| »  trifidus....... R [ 1000 m. | 530 m.
 Luzula el SET e N N ! 1000 m. 1000 1m., TH0 .
| Lycopodium Selago ............ S 1000 m, : 1000 m, | 675 m.

Papaver radicatum : 637 m. ! 700 m.

Pedicularis hirsufa . ............ 1000 m. 1100 m. 530 .

O I e o o o Ps S | 1000 m,

Lodi HreHee e T e : 800 m, | 830 m. |
| Rananeulus glacialis . 1000 m. 1100 m. 900 m.
| i nivalis  .....oocoee.; 1008 m. 4 00 m. aal m.
" pygmacus. ......... 1000 m. 200 m. 675 m.
" sulphurens......... | .
[ Salte lerbaced " . ooiverseamrennss 1000 m. ! 1000 m.
I o poluaris ... 100G m. | T30 m.
| Saussurea A Sy G 1006 m. T30 m. | 330 m.
Saxifraga r'ufs,;nilasq siigsmease - 1008, Ths 500 m. 1 350 m.
" CELRIIL -~ pomme s ceme | 1000 m.
" oppositifolic 1000 m. 1040 m. |
| n Ll L e PR R 1000 m, GO0 m, | a1t m.
Stlene teaitlis oo 1000 m. 300 m. aoall m.
Trisetum spicatum ... ......... 1000 m. 780 m. anl m.

These species thus are able to exist under more extre-
mely Alpine circumstances than most other mountain plants.
Several ol those mentioned above are cither more or less
rare, or else grow only in cerlain parts of the Scandinavian
mountain-range. Undoubtedly the most common high Alpine
plants in all Scandinavia are Ranunculus  glacialis and
Luzula confusa, ol which the former because of its striking
appearance seems to the observer to be dominant in the
higher mountains. This species is, however, absenl in cer-
tain  minor parts of the Secandinavian mountain-region.

|
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Thus, lor the above reasons, the flora ol the mountain-
tops assumes a varied composition. This becomes still
more apparent from the fact that the very same species often
is lound at different elevations within areas climatically
dissimilar. Even al the same latitude it may happen that
a cerlain species is able lo climb a hundred or more ver-
tical meters higher in relation to the forest-limit within the
maritime mounltains than within the continental ones; [re-
quently the condition is the reverse. Consequently, any
common generalizalion would bhe improper.

In the above list of high Alpine plants I have included
the highest elevalion above the lorest-limit for all the plants
wherever they have been observed in northern Scandinavia.
The highest locality observed for any vascular plant in
northern Scandinavia is somewhat more than 1900 m.
above sea-level, and relers lo  Pedicularis hirsuta in the
Sarck-district.  As this is, however, a hall-parasile which
frequently parasitizes on Salixv polaris and S. herbacea, il
may be assumed that either of these species has also grown
in the same localily. In this case it was most likely 8. po-
laris, as this has decidedly a grealer tendency lo elimb
than S. herbacea. In the Sarek-districl R. glacialis is recor-
ded only at a slightly lower level, while Luzala confusa and
Lycopodium Selago var. adpressum seem to he limited to a
somewhat lower level. In the Torne Lappmark the highest
places where phanerogams have bheen found are at about
1750 m. above sea-level; record has, in [act, been made
of the occurrence ol Luzula confusa, Ranunculus glacialis,
and Lycopodium Selago var. adpressum al one ol the tops
of Palemtjakko, about 1750 m. above sea-level (C. G. Arm,
Aug. 9. 1919).

As J. M. Normax has already shown a long lime ago,
(in Norges arktiska flora, 11, 1895, p. 2), and as I have
later also repeatedly asserted, the absolute elevation, i. e.,
the clevation above sea-level, is withoul doubt of minor
interest as helping to judge the biological conditions within
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differenl  sections of the Scandinavian mountains.  The
forest-limit, on the other hand, presents a good basis for
comparisons. Its quick and very greal sinking towards
the sea, ils tendency lo ascend around and in the great
complexes ol mountains, and its slow bhul considerable
sinking towards the lower easlern sections reflect, as I have
shown, taken as a whole, the elevation and extent of the
vegelalion-bearing region and the limits of elevation of
most species in different parts of Scandinavia. There are,
however, considerable differences both as regards the extent
ol the vegetation-bearing parts of regio alpina as well as
the climbing-power of many species in relation to the foresl-
limit within different mountain-regions.

The limits of the plants ewerywhere common in the
mountains have been much less subjected to research than
the forest-limil and the high Alpine floras. Indeed quile a
lew records of clevations occur in the literature and, as a
rule, they are not ol greal value, sinece they are based only
on accidental observations. The figures collected by J. M.
Norvan in northern Norway are, however, of very great
value, although even this prominent expert on the Alpine
flora is not likely to have had the opportunity of mea-
suring in delail and deseribing the elevalion of all the
vascular plants  within  the investigated vegion, which is
very extensive and rich in species.  As a matler of fact,
when one makes only one ascent of a mountain, the spe-
cimens of herbs and grasses at the extreme limits are
asily - overlooked, and, therefore, ‘the figures ol elevalion
are usually only approximate, or, in certain cases, even mis-
leading, Hence, in order to get accurate values, it is ne-
cessary to climb the same mountain several times, and
also during different vears. For many vears [ have been
able to observe conditions on the mountain Nuolja, which
I have climbed altogether about 150 times, On the basis
of these observations, I shall here attempt to present
the limits of elevation of Ranunculaceae on Nuolja. They
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are probably exact and might serve as a basis for compa-
risons wilh the conditions in other districts.
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Fig. 1. The vertical distribution of Rananculacerr on Nuolja.
f.-1. — forest-limit.

Among the Ranunculaceae in the distriet of Abisko,
only two are to be found in every rvegion, namely, Ranun-
culus acer und Thalictrum alpinum. Neither has lower limits
in this area and their upper limets are located conside-
-ably  above the top of Nuolja (aboul 1400 m. above sea-
level, or even higher). — Ranunculus acer is found within
all Seandinavia, and its vertical distribution thus amounlts
to about 1400 m. in northern Sweden.  Thalictram alpinum
within Torne Lappmark is mainly conlined to the sub-
alpine and Alpine parts, but within the upper part of the
pineforest area it is to be found in scatlered localities
rich in lime; thus this species is found within a bell of
elevation al least 1200 meters in extent. Within this
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area Rannnculus glacialis, R. nivalis. and R. pygmeeus have
distinet lower limits for their conlinuous distribution, and
they can unhesitatingly be characlerized as Alpine species.
R. glacialis is mosl pronouncedly Alpine, for its lower limil
is located aboul 200 m. above the forest-limit. Of course.
solitary individuals of the species are also found within
the very lowest parts of the distriet, i. e. on the shore ol
Lake Torne, but their presence here is rather accidenlal,
and s most likelv due to a distribution from the upper
regions ol the mountains by means ol the brooks. The
conlinuous area of distribution for Ranunenlus nivalis as
well as for R pygmaeus extends as low as mto the upper
part ol the birchwood-region, where they are as usual found
on w»snow-grounds» (= Schneetalchen, Schneeboden, sno-
lagor). Both these species occur, [urthermore, sporadically
here and there in suitable localities within the lowesl parts
ol the region. They are not entirely confined to the al-
most vegelation-less shore, but are present also, although
very sparcely, above this. On Nuolja the three Alpine
Ranuncolus-species do not reach lheir upper limits, which
on other mountains in the Abisko-distriet ave located con-
siderably higher than the top ol Nuolja. — In this con-
nection the conditions on which the limits of the plants
in question depend deserve to be discussed.  One might
perhaps be tempted to place them in direct connection
with the temperature, and thus Ranuanculus glacialis, R.
nivalis, and R. pygmaeus would not be able to endure the
heal on the lower levels of the district.  Further in keep-
ing with this conjecture one might sav that the more or
less  sporadic occurrences ol the species near Lake Torne
were to be attributed to the local reduction in the summer
temperature due to the cold water. This explanation is,
however, not likely to be correct. All three species are
to a great extent dependent upon sparse vegetation for
their comforl, and such habitats arve particularly lound
partly on such high levels, where most other species are
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excluded, or partly on such »snow-grounds», where the
snow melts extremly Iate.  On Nuolja these extreme »snow-
grounds» are essentially restricted to the regio alpina and
the uppermost part, rich in snow, of the regio subalpina.
Just here the lower limit of R. nivalis and R. pygmaeus
is also located on the lowestl large wsnow-ground». Im-
mediately below this the Nuoljaslope begins with its dense
vegetation, which makes the existence of both species ab-
solutely impossible. R, glacialis, however, limils  consi-
derably  higher up, within regio alpina, and this might
seem lo indicate that a real temperature-limit were present.
Still, as R. glacialis occurs on its lower levels within the
region exclusively in localities almost entirely lacking pha-
nerogams, it is, consequently, here confined lo the »snow-
grounds», where the snow melts most extremly lale, and
even here mosl often limiled to the ground spraved with
water [rom (he melting snow; on the higher mountain-
tops, it is for olher reasons practically relieved of all com-
petitors, and, therefore here the species does nol demand
much as to habilal.  Seattered or solilary specimens grow
even in the high Alpine shingly or blocky stone-region,
wherever just a trifle of soil is found. [In the Scandina-
vian mountains »snow-grounds» suited to R. glacialis are
only rarely found below the regio alpina and usually not
even unlil quite a distance above the forest-limil. This is
also the condition on the mountain Nuolja, and the lower
limit of the species here is surely connected with it.  The
few specimens ol R. glacialis within the lower part of the
birchwood-region al Lake Torne grow partly on the ab-
solutely or almost completely vegetationless shore, partly
on some  solitary »snow-groundsy», where the snow melts
extremely late.

The fact thal such »snow-groundss actually can exist
at so low a level within the district, depends upon the
huge drifts of snow [rom the [rozen surface of Lake Torne
in places protected from the wind. The difference in the
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manner of occurrence belween R. glacialis and R. nivalis
in the lowest parts of the Abisko-dislrict is obvious il one
takes into consideration the somewhat different oecological
demands ol the two species.

A plant, which is characteristic for the meadow-hirch-
woods, meadow-willow-thickets, and the tall-growing meadows
on Nuolja is Trollius europaeus. 1L is, however, commonly
found only in the birch-wood and in the lower parts ol
the regio alpina. The uppermost specimen, which does
not blossom every year, has been observed at 860 m. above
sea-level, and thus about 200 m. above the forest-limit. This
limit must chiefly be elimatic. The tall-growing meadows
on Nuolja, which I usunally call Trollius-meadows on account
of the dominating role that Trollins plavs here, arc enti-
rely absent above this level, and are replaced by low-grow-
ing Ranunculus acer-meadows. The Trollins-meadows in
the belt, about 200 m. wide, immediately above the loresl-
limit become free from snow in normal years about the
15h—20Mm of June; the R. acer-meadows also lound here
do not become free [rom snow unlil later. The dif-
ference in the permanency ol the covering of snow is the
oecologically decisive factor for both the associations within
the belt in question. Higher up, where Trollins is absent,
the R. acer-meadows have a very long thawing-period,
which includes both that of the Trollius-meadows and R.
acer-meadows at lower levels, [t seems, therefore, very
plausible, that it is the temperature-conditions that deter-
mine the upper limit for Trollins enropaeus, and that hesides,
the very absence of this species disturbs the bhalance
within the tall-growing meadow so strongly that the
low-growing R. acer-meadow wilh its rich lowest slratum
of herbs lakes its place.

I have not observed Ranunculus reptans in the Abisko-
district at any higher level than about 450 m. above sca-
level, thus only in the lower part of the regio subalpina.
The species occurs, however, in other parls of the Lake




213

Torne-area even far above the forest-limit,  The limil of
elevation [rom Nuolja is consequently purely acciden-
tal and is probably due lo lack of suitable habitats
higher up.

R. hyperborens, R. auricomus, R. repens, R. peltatus,
and  Caltha  palustris are purely suhalpine species in the
Abisko-district.  On Nuolja none of these are able to climb
much above the bottom of the Abisko-valley, although
wilhin other parts of Torne Lappmark they extend some-
whal higher up in the subalpine region. Therelore, the
low limils on Nuolja probably depend to a certain degree
upon the topographical and vegetative conditions. How-
ever, they are not likely to be very much below the limits
of clevation of the respective species.

The observations from Nuolja regarding the verlical
limits of Ranunculaceae ave ol guite restricted interesl since
they only show the condilions on this mountain alone.
They are nevertheless, more significant in the fact that they
provide the basis lor comparisons between various districts.
Unfortunately, on accounl of lack of material, it is im-
possible at presenl to make such eomparisons to any great
exlent, Lven the figures ol elevalions collected by J. M.
Normax® in northern Norway, which are, so far, the most
numerous and the best, are nol likely to reflect the conditions
in  natare more than aproximately. As a maller of [act,
I have observed thal in several cases his figures of ele-
valions represent only minimum values. Therefore, when I
now proceed to make a lew comparisons belween various
parts ol northern Scandinavia, I shall confine mysell
to the general [eatures and shall take into consideralion
the possible inaccuraey in the details of the figures.

The lower limit for the continuous distribution-areas
of the three Alpine Reanunculus-species coineides on Nuolja
with the presence of very late thawing »snow-groundsny.
This seems, for that matter, also o be the case in the
northern Swedish  Lappmarks.  For inslance, R. glacialis,
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mwalis, and pygmaens occur here and there in the subal-
pine region lar down to the west end ol Kilpisjarvi (even
lo the level of the lake. 476 m. above sea-level). None
of the three species reaches its limit of elevation on Nu-
olja. R glacialis has been observed within Torne Lapp-
mark up lo 900 m. above the forest-limit and R. pygmacus
675 m.; no rehable ligures exist lor R. nivalis. From Lhe
Sarek-district in Lulea Lappmark the figares are 1100 m.,
A00 m., and 500 m., and from the mountain Ruosta in
Tromso Aml at least 1000 m. lor all three species. R.
glacialts is, as in southern Scandinavia and in the Alps,
the Ranunculus-species, that shows the highest elevation
in northern Scandinavia; R nwalis and R pygmaens are,
however, al times only slightly behind.  Although they
mav only be considered as representing minimum values.,
the figures ol elevalion nevertheless indicale a certain dif-
ference between varions mountains.  We gel the highest
ligures lor K. mivalis and pygmaens on Ruosta-mounlain;
the figures from the Swedish Lappmarks are much lower.
The differences lor Ranunculus glacialis are, on the other
hand, smaller. According to Noruax's invesligations, the
Ruosta-mountain has, on the whole, a strikingly rich flora
on its summit. The fact is, that from this locality ave reported
the following plants, which only rarely arve likely (o be
able to elimb to such a level above the sea (1558 m.) and
even less so to one so far above the forest-limit (1000 m.):
Veronica alpina, Polygenum  viviparum. Ranunculus acer,
Thalictrum  alpinum. Viola biflora. Astragalus alpinus, Po-
lentillta Cranizit, Taravacam crocenm, and Phyllodoce coe-
rulea.

In the northern Swedish Lappmarks most ol these
plants cease already al a considerably lower absolute as
well as relative elevation.  Upon what does this condition
then depend? When examining the species constiluting
the top-flora on Rousta-mountain, one notices a number ol
the elements of the Drgas-flora having a characleristic pre-
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ference for calearcous habilals. The substratum is here
made up ol loose and calcarcous rocks, which through
frost-splitting do not easily give rise to shingly and blocky
stone areas. Thus the vegelalion gels favourable habitats
even at high levels. 1t is different on the high mounlains
of the inner Lappmarks, as the higher parts of these moun-
lains are made up of amphibolile-rocks, which are very
sensitive to [rosl-splitting. Here the ground begins (o be,
already al quite low levels, more or less completely cove-
red with large rocks and fragments impeding the phanero-
gamous vegetation, and the [rosl-splitting increases with
the increase in elevation. Therefore, the boundary bet-
ween regio alpina prima and regio alpina secunda is on
these mountains located relatively low. Naturally all close
vegelalion is nol absent within the shingly and blocky
stone areas, bul it 1s concentraled to isle-like parls in
tavourable localities. Higher up in regio alpina secunda, the
vegelation becomes more and more fragmentated on account
of the frost-splitting: the presence of permanent snow-fields
and glaciers has also locally an increasingly great influ-
ence.  Consequently, the phanerogams usually elimbing to
the highest elevation in the Lappland mountains — Ranun-
ciulus glacialis, Pedicularis hirsuta, Luzula confusa, and Ly-
copodium  Selago var. adpressum — are found only ocea-
sionally on the highest levels and then in single and dwarf
individuals, so that they can easily be overlooked.

The above accounl quite naturally inviles a dis-
cussion of the question whether or not an upper limit for
vascular plants exists in northern Lappland.  The highest
mountain here is Kebnekaisse (2123 m. above sea-level);
its lop is covered with an immense snow-cap, which of
course excludes all vegelalion. Likewisce on Partetjikko,
about 2000 m. high, phanerogams have been observed
up to more than 1900 m. above sea-level, scarcely 100
verlical meters [rom the summit.  Hence, considering
the extremely small possibilities for any suitable habitats,
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one can hardly say that in the Lapish mountains, there
is any real upper Iimil for vascular plants dependent
upon the conditions ol temperature. Their elevations are
too low.

As regards the limits of the other Ranunculaceae dis-
cussed here, T am on account of lack of reliable malerial,
forced 1o be very briel.  Trollius enropacus alone offers any
possibilities for definite comparisons. On Nuolja, its upper
limit lies 860 m. above sca-level and the forest-limit 650
m. In a lew places in the Kebnekaisse-disiriet, the forest-
limit extends up lo 850 m. above sea-level. I have here
observed  Trollins up 1o about 1050 m. above sea-level.
In both these districts its upper limit lies about 200 vertical
meters above the forest-limit. Thus, just as in the ecase
of the forest-limil, the upper limit of Trollius climbs higher
in the Kebnekaisse-distriet as a result of the »area-elevationn
(= Massenerhebung, massupphojning).

P S T TR
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Helianthemum nummularium (L.) Dunal X H. ova-
tum (Viv.) Dunal in Siidschweden gefunden.

Von G. Emnar Dv Rigrz.

Wahrend einer Reise durch die suadschwedische Provinz
Blekinge Ende Juni 1924 war ich in der Lage, die Verbrei-
tung der beiden Helianthemum-Arien H., nummularium (1..)
Dunal und H. ovatom (Viv.) Dunal in dieser Provinz naher
zu studieren. In einer [ritheren Arbeit (Dv Rierz 1923) habe
ich gezeigt, dass die Verbreitungsgebiete dieser beiden Arten
in Blekinge sich gegenseitig grosstenteils ausschliessen. Dank
der Gastfreundschalt und liebenswurdigen Hilfe des Kapitins
zur See Bjorn Holmgren, des hervorragendslen Kenners der
Flora von Blekinge, der mich zu einer dreiliitigen Fahrl mit
Auto dureh die verschiedensten Teile der Provinz einlud,
konnte ich in kurzer Zeil recht viel von der Helianthemum-
Flora dieser Provinz sehen und dabei konslalieren, dass die
eigentiimliche Verbreilung der beiden Arten die meine fri-
heren Karten zeigen, wirklich mit den Tatsachen gul tiber-
einstimmt. Im dstlichen Blekinge ist tatsichlich H. nammau-
larium alleinherschend, im westlichen dagegen — von einem
einzigen isolierten Fundort fur H. nummaualarium im nord-
westlichsten Teile abgesehen H. ovatum. Es exisliert aber
auch ein einige Meilen breites Ubergangsgebiet, in dem beide
Arten nebeneinander vorkommen — und in diesem Uber-
gangsgebiet fanden wir am 2% 4 bei Skillinge in der Gemeinde
Nattraby die Hybride H. anummularium < H. ovatum (H.
Kerneri Gottlieb el Janchen).

Dieser Fund war sehr interessanl.  Die Hybride war
niamlich fraher nur in einem einzigen Individuum bekannt,
namlich aus Unken in Salzburg, wo sie im Jahre 1900 von

Botaniska Notiser 1925 15



Fig, 1. Die Unterscite cines Blattes von Helianthemum nummulariam.
Blekinge, Fridlevstad, Tvingelshed. 193 1. Foto. 0. JUEL.

Fig. 2. Die Unterseite cines Blattes von Helianthemum ovatum. Blekinge,
Farkarla, 19 > 1. Foto. O, JUEL.
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Fig. 3. Die Unlerseite eines Blattes von Helianthemum nummulariam
> ovatum.  Blekinge, Nittraby, Skirva. 1931, Foto 0. JUEL.

P.v, GorrrLiss-TaNNENHAIN gefunden wurde (vergl. JANCHEN
1908 S. 2 und 1909 S. 63—64).

Kapitan z. See Hoimeren hatte spater die Freundlich-
keit, die Hybride auch an anderen Stellen des oben erwiihn-
ten Ubergangsgebietes zu suchen und sandte mir ein recht
reiches Material, in dem die Hybride von zwei weiteren
Fundorten vorlag, niamlich auns Skarva in der Gemeinde
Nittraby und aus Tvingelshed in der Gemeinde Fridlevstad,
vom letzleren Fundorte in recht grosser Menge. An allen
drei Fundorten wuchs sie mit den beiden Eltern gemischi.
Dasselbe war nach Jancuen am oOsterreichischen Fundorte
der Fall. Professor Dr. Jaxcaex hatte die Freundlichkeit,
meine  Bestimmungen zu kontrollieren und zu bestitigen.

Der Pollen der Hybride ist, wie bereils JANCHEN be-
merkt, ganz gut. Die Behaarung der Blatter steht vollkom-
men in der Mille zwischen derjenigen der beiden Eltern:
Die Maarbiischel sind dichter als bei H. opalum, bilden aber
keinen geschlossenen Filz wie bei H. nummularinm; die
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Haare sind grosstenteils ziemlich kurz wie bei H. nummu-
larium und mit einzelnen Biischeln von grosseren Haaren
gemischt (Fig. 1—3) L.

Fig. 4 zeigt die bisher bekannte Verbreitung der heiden
Arten und der Hybride in Blekinge. Wie ersichtlich, schlies-
sen sich die beiden Verbreitungsgebiele gegenseitig gross-
tenteils aus, greifen aber in einer schmalen Zone ineinander
ither: dies ist offenbar die Bedingung fir die Entstehung
der Hybrit'le. In diesem gemeinsamen Gebiete wird man
sie ohme Zweifel noch an vie-
len Stellen linden.

Die in die Karten ein-
gezeichneten Fundorte sind
die folgenden:?

H. nummularium. Tor-
hamn: Hastholmen (1924 DR.).
Jamio (1888 P. A. Nordvaeger,
U. S): Krakerum (1924 IHgn).
Ramdala: Berntorp (1881 H. G.
Liibeck, S). Losen: Lyckeby (1882
P. F. Lundquist, U). Karlskrona:
Vammo (1883 K. Fr. Thedenius,
S). Nattrabv: Skirva (1924 Hgn),
Skillinge (1924 Hgn & DR), Saltd
(1876 P. F. Lundquist, U). Frid-
levstad: Tvingelshed (1924 Hgn).
Sillhévda: Saleboda station (R.
Sterner). Ronnehy (1891 S. Mur-
beck u. a., L.). Kyrkhult (1892
0. Berg, Herb. Th. Sjovall).

H.ovalum. Nittraby: Sju-
Fig. 1. Die Verbreitung von Helian- halla (1921 Hgn), Skirva (1924
themum nummudarinm (a), H. ovatam Hgn), Skillinge (1924 Hgn & DR).
() und I nummaularium > ovainm Fridlevstad: Tvingelshed (1924

(c) in Blekinge. Hgn). Forkirla (1924 Hgn & DR).

I Die Photographien verdanke ich der Licbenswurdigkeit des Herrn
Professors O. Juel,

2 DR—Du Rietz, Hgn— Holmgren, L= Botanisches Museum Lund,
§ = Naturhistorisches Richsmuseum Stockholm, U = Botanisches Mu-
scum Upsala.
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Hjortsberga: Johannishus (1924 Hgn & DR), Listersjon (d:0), Ron-
neby (Scheutz, 1877 G. Lagerheim, U, m.fL): Karlsnas (1924 Hgn
& DIRR). Briakne-Hoby (1918 St. Sjogren).  Asarum: Lobergel (1871
Scheutz). Karlshamn (1907 T. A. Tengwall, U). Mjallby . Stiby (1924
Hgn & DR).

H. nummularium > H. ovalum. Nattraby: Skirva (1921 Hgn),
Skillinge (1924 Hgn & DR). Fridlevstad: Tvingelshed (1924 Hgn).

Upsala, Botanisches Institul, Marz 1925,
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The main features of the floral plant-geography
of southern Sweden.

By Fr. HArRD AV SEGERSTAD,

The following survey ol the plant-geographical condi-
tions in southern Sweden is mainly a summary of a larger
paper! recently published, and has been prepared at the
initiative of the Committee for the 4th International Phylo-
Geographical Excursion.  Ils purpose is lo give the parti-
cipants an opportunity to get a general idea of the distri-
bution of the soulhern Swedish flora withoul making a
closer study of it.

Through south Sweden runs an important plant-geo-
graphical boundary: namely, belween Drupr’s »west- und
osthaltische Waldregion.» Il coincides wilth the boundary
between Excrer-GiLg’s lwo flora-provinces »suballanticam
and middlebalticum», which, however, only form parls of
Drupk’s larger areas. The progress of Lhis boundary will
be discussed further below, see p. 241 and fig. 8.

Furthermore, in southern Sweden one can distinguish
three natural plant-geographical regions ol more local sig-
nificance, namely:

1. The eutrophic area; (more densely dotted in
fig. 1). Most of the counlry is slightly undulating; the soil
is fertile, often decidedly caleareous, and consists ol clay

1 F. Hirp av SeGenrstap: Sydsvenska florans viixtgeografiska huvud-
grupper. Diss.  Malmio. 1924 Deutsche Zusammenfassung.

? South Sweden means here the highland of Smaland with sur-
rounding lowlands: that is, the area shown on the maps. Regarding
the methods by which the results discussed below have been attained.
I refer to my treatise just mentioned.



or moraine-clay. Further, the region is thickly populated,
and the climate favourable.

2. The mesotrophie area; (such spaces within the

Fig 1. Festuea gigantea and silpatica, Conivm maectlafum and
Epilobinm parviflorum.
eulrophic area which are more densely covered with
dots in fig. 2.) Here the substratum is more varied, and
the country more hilly; as a result the subsoil water be-
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comes more aclive and carries a good supply of nulrients.
Meadows abounding in grasses and herbs and groves of
trees usually adorn the lower slopes of the hills. The
! e P
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Fig. 2. Campanula {rachelium and lalifolia, Melandrium dioecum, Torilis
5 I
rubella, Ranunculus lingua and Potamogelon obtusifolius.

country is less thickly settled than the eutrophic area bul
more populated than the following.

3. The oligolrophic area; (the blank inner parls
of fig. 2.) This area has also been specially indicated in
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fig. 8. The soil is here generally poor and the country
only slightly broken; hence the subsoil waler becomes more
stagnant, richer in humus acids, and gathers in numerous
lakes. Most of the area presenls the aspect of a sparsely
populated wilderness. It is divided into a larger and more

Fig. 3. Cornus sanguined.

characteristic western  seetion, which, through the more
fertile regions around the lakes }isnun, Salen, and Helga-
sjon, differs from a smaller and somewhat different castern
seclion, which includes the districts around the soulheastern
leptit-area of Smaland and also extends slightly to the
southeast of this. There is probably also a third section,
which would include the country to the northeast, east,
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and south of Lake Mjorn in Vistergitland: the conditions
here have not, however, been sufficiently investigated.

A great number of the plants of southern Sweden be-
long to these three areas.

The plant-geographieal groups, inte which the bulk of
the flora can be divided,
are as follows:

[. Shore- and coastplants.

a) The shore-plants
proper oceur generally only
in the immediate vicinily
of the sea, for instance,
Glaux maritima, Salicornia
herbacea, Salsola kali, and
others. Some are also found
a little farther inland, such
as: Armeria vualgarts, Carex
arenaria, Centaurinm erg-
threa and puolchellum, Con-
volvulus  sepium, Elymus
arenarius, Festuca arundi-
nacea, Phlenm arenarium,
Puccinellia distans, Rumex
maritimus, Scirpus mariti-
mus and Taberncwemontant,
Spergula  salina [. arbica,

and  Trifolinm  fragiferum. !
Fig. 1. Aegopodium podagraria.

— Armeria is quite widely
distributed in the interior parts of the country in dry, sandy
pastures, where it thrives on account of its xerophilous
structure, and where competition with other plants is com-
paratively small.  Phleam requires the presence of shifting
sand, and the same holds true for Carex arenaria and
Elymus: the last two have probably originally been intro-
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duced to bind the sand. Probably the occurrence ol Con-
volvulus sepinm in the nterior is due to human aclion.
Most of the species belonging here: namely, those
found on shore-meadows, sea drift deposits, or in salt-
water, are in the interior conlined to oeccologically similar
habitats within the di-
slricts ol our region ri-
chest in nutriment. The
localities are to a greal
extent situated below the
highest marine boundary,
and it 1s conceivable that
at least some of the spe-
cies — especially those
having a resistanl wiry
sublerrancan svstem and
usually uniting into hardy
associations — might be
relicts from former sea-
shores.  This possibility
should also be conside-
red in regard to Elymaus
on the shores of Lake
Vetter (Vattern) and Ca-
rex arenaria in the same
locality and alse around
Lake Wener (Vanern).
b) The coasl-plants,

Fig. 5. Distribution of population in on the other hand, are
various parishes in southwestern Sweden,

less dependent upon the
New Year 1880

shore itself. They occur
on cliffs, meadow-slopes, in groves, or in wasle places in
the maritime districts.  The following belong here: Allium
vineale, Anagallis arvensis, Alriplex lalifolia. Centunculus
minimus, Cynanchum pinceloxicum, Geranium molle, Hedera
heliv, Malva silvesiris, Melica uniflora, Poa bulbosa, Prunus
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spinosa, Ranunculns sardous, Valerianella olitoria, and Vicia
lathyroides.

As regards Cynancham, Sterxer ! has made it probable
that its distribution in the inlerior of the counlry can be
interpreted as a relic from old, higher sea-shores, and the
same explanation may hold good lor some other species
belonging here, for instance, Poa bulbosa.

As in Seandinavia none of the species under b) are
found (urther north than in the vieinity of Bergen, in Upland,
and in southernmost Finland, the reason for their conlfine-
ment to the coast is probably climatic.

I1. Species confined to or preferring calcareous soil.
For the present some species are omitted from this
group which in addition are markedly southern or northern,
and which are discussed under these headings. Dislinetly
calciphilous species are also found in the next group, 111 A,
the pronounced cutrophiecs, and are there preceded by an”.
The remaining ones are: Carex acutiformis, C. cwspitosa,
C. diversicolor, C. lepidocarpa, C. paniculata, Cornus san-
guinea (lig. 3 compared with lig. 8), Gymnadenia odoratis-
sima, Helleborine palustris, Herminium monorchis, Hypericum
hirsutum, Liparis Loeselii, Ophrys mgyodes, Primala farinosa,
Saxifraga tridactyliles, Seabiosa columbaria, and Schoenus
ferrugineus.
The great number of sedges and orchids is noteworthy.

I[1 A. Distinct eutrophics.
These are species of the tyvpe shown in fig. 1. They
can be subdivided thus:
1. Species [ound in natural habitats or in places
slightly influenced by culture.
The species belonging here are to a great extent sou-
thern, inasmuch as their northern boundary in Seandinavia

1 Rikarp STERNER; The continental element in the flora of south
Sweden, Diss. Stockholm, 1922,
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approximalety coincides with that of the oak and the linden.
They are: Alliaria officinalis, Allinm ursinam, Brachypodinm
silpaticnm, Carex disticha, €. hirta, *(, pseudocyperas, C.
riparia, Cuscuta epithymum, Festuca gigantea, F. silvatica,
Geranium  columbinum, G. prafense, Glyceria maxima, Hu-
mualus lupulus, *Juncus fuscoaler, Lemna gibba, *Lithosper-
muam  officinale, Malachinm  aquaticum, “Neottia nidus avis,
Oenanthe aquatica, Radicula silvestris, Rumex hydrolapathum,
Scirpus compressus, Spirodela  polyrrhiza, and  Torilis an-
thriscus, Many are ol a still more southern type such as
Agrimonia odorata, Cardamine impatiens, Campanula glo-
merata, Carex divulsa, *C. silvatica, Cerastium  glutinosum,
*Cirstum  acaule, Epilobium  hirsutum, *L. parvifloram, E.
rosenm, Glyeeria plicata, Lolus uliginosus, Radicula amphi-
bia, Sium lafifolinm, “Veronica anagallis, and Zerna erecta.
Only one fourth of the species have a northerly exten-
sion worth mentioning. These are Asperula odorata, Car-
damine flexuosa, Callitriche auntumnalis, *Carex paradoxa,
C. polygama, *Calabrosa agqualica, Ceralophyllum demersam,
Elatine lIriandra, Lemna trisulca, Limosella (!‘QI.IIGHI'H‘ Myo-
surus minimuas and Orchis incarnalus.

2, Species found in fields and waste places.

These are: Anthemis colula, Ballola nigra, Camelina
glabrata, €. microcarpa, Carduus nutans, Chenopodium hy-
bridum, Cichorium intybus, Conium maculatum, Coronopus
procumbens, Echium vulgare, Geranium dissectum, G. pyre-
naicum, Heracleum sphondylium, Lappula echinata, Lepidium
campestre, Maloa neglecta, M. posilla, Scrophularia vernalis.
— All the plants ol this group have a northern boundary
coinciding approximately with that of the oak.

Thus it is inleresling to nole that more than 80 % of
the species in group [T A are southern species as explai-
ned above. The corresponding figure for group Il B be-
low, the members of which range over the highland, is
only 40 %o. This indicates distinctly that the species listed
first, the »pronounced eutrophics», are Lo a greal extent



The landforms and sedimentary rocks of southwestern 5w eden
{mainly according o Sten de Geer). Marine boundary and band of
greenstone have heen inserted.

Fig, 6.
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excluded from the highland by ils unfavourable tempera-
ture conditions. Or, in other words: the group is compo-
sed of at least two elements, species whose rareness on
the highland is due to the soil, and such as do nol
thrive on account of the climatic condilions.

I11. B. Eutrophics distributed also within the mesotrophic area.

The species belonging here are of the Lype shown on
fig. 2. Also these may be divided inlo two groups. The
species preceded by show in their distribution a relation
to the band ol green-stone which runs from north to south
across the highland (see below and lig. 6).

1. Species found in natural habitats and in
places slightly influenced by culture.

These are: *Adoxa moschalellina, Allinm  oleracenm,
Astragalus  glyciphyllus, Barbarwa stricta, *Brachypodiam
caninum, *Campanula latifolic, *C. trachelium, *Cardamine
hirsuta, Carex diandra, C. elongala, €. Hudsonii, C. remola,
Carlina valgaris, Chelidonium majus, Cienta virosa, Convol-
vualus arvensis, Cascuta europeea, # Corydalis intermedia, *Den-
taria bulbifera, Elatine hydropiper, Eupalorium cannabinum,
Filipendula hexapetala, Galium aparine, *Geranim lucidum,
Gymnadenia conopsea, Hydrocharis morsus ranee, Juncus

compressus, “Lathrea  squamaria, Lalthyrus  palustris, "L
silvestris, *L. wvernus, Linum catharticum, *Listera ovala,
“Lonicera xylostenm, *Milium effusum, Myriophyllum spi-
calum, M. verlicillatum, Origanum vulgare, Pelasites ovatus,
Poa palustris, Polygonatum mulliflorum, Polamogelon gra-
mineus, P. pusillus, Pyrus communis, Rananculus lingna, R.
paucistamineus, R. sceleralus, Rhamnus cathartica, Ribes
nigrum, Sagina nodosa, Sanicula europwea, Sambucus nigra,
“Satareja vulgaris, Scirpus uniglumis, *Stachys silvaticus,
Stellaria palustris, Thalictrum flavam, Tragopogyon pratensis,
Trisetum flavescens, Typha angustifolia, T. latifolia, *Vale-
riana officinalis, Vicia Bobartii, *V. silvalica, V. fetrasperma,
and *Viola mirabilis.
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2. Species occurring in lields and wasle places.

Arctium tomentosum, Bunias orienlalis, Carduus Crispus,
Chenorrhinnm  minuas, Chenopodinm foliosum, Ch. glaucum,
Ch. polyspermum, Ch. rubrum, Ch. wurbicum, Euphorbia
peplus, Filago montana, Hyoscyamus niger, Lamium album,
L. hybridum, Leonurus cardiaea, Myosolis versicolor, Nepeta
cataria, Pastinaca sativa, Silene noctiffora, Solanum nigrum,
Sisymbrium officinale, S. altissimum, Symphytum officinale,
and §. orientale,

Besides those enumerated here, there is a greal num-
ber of more common plants that belong to group 111 B,
which, to be sure, penetrale from the cutrophic and meso-
trophic areas quite far into the oligotrophic area, but with
decidedly diminishing (requency; for instance, Aegopodinm
podagraria (lig. 4) Geum rivale, Lemna minor, Ranunculus
auricomus, *Verbascum thapsus. *Vicia sepinm, and others.
A list of them may be lfound in my book quoted above.

The western oligotrophic area and the band of green-stone.

As the mosl characteristie feature in the distribution of
species belonging to the group above is their total absence
from the oligotrophic area, a study of this group is useful
in order to make clear the reasons for the existence of this
area and for the course of its boundaries.

The extent and boundaries of this area (fig. §) have
been ascertained through the mapping of eulrophie species,
as in fig. 2. When later the map showing densityv of po-
pulation (fig. 5) had been made, it became apparent that the
soulhern, western, and northwestern boundaries of the weslern
oligolrophic area coincide pretty well with that of the density
ol population. This circumslance is less evident in the ecasl.
Instead, however, a band of green-stone is present here, which
has been shown on fig. 6. As this is a meeling-place for many
easlern or more prelentions species (figs. 4+ & 7), it be-
comes an imporlant plant-geographical boundary; namely,
to a great extent the eastern limit of this very western oligotro-
Hotaniska Notiser 1925 16
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phic area. Where, towards the south, it passes through the
oligotrophic area, il is marked by a row ol localities ar-
ranged like a string of beads.

Fig. 8. The oligotrophic-area (lined), caleareous ground (dotted), and
boundary between subatlantic and middlebalticam.

In the western parl ol south Sweden the climate is
cloudy and maritime. Special invesligalions have shown
that, for some reason or other probably climatic —
Centaurea cyanus is generally not able to bring its seed to ma-
turity in western Smaland, so that, consequently, it is rare here
and is mostly found in erops from seeds purchased elsewhere.
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Summarizing, we might give the following rea-
sons lor the existence ol the oligotrophic area:
Barren soil poor in nourishment whence follows
that the country is sparsely settled; great elondiness
and low maximum lemperature, which have a un-
favourable influence on the ripening of the seeds
of seme plants; a high precipitation which has
washed out the already poor soil; such soils and
the damp subatlantic elimale have lavoured the
development of acid humus.

IV. Mesotrophics.

The species belonging to this group are mostly found
within the mesotrophic area. They ave: Epilobium collinum,
E. obscurum, Laminm inlermedinm, Montia lamprosperma,
Platanthera chlorantha, Polygqonum dumetorum, Potamogeton
alpinus, P. obtusifolins, Prunus avium, Ranunculus pellaius,
and Veronica opaca. Besides these, a greal many plants
with mainly northern distribution and also belonging here
are enumeraled under Group IX C below; further, many,
more common plants are listed in my book as quoted above.

In all probability the group depends on topographi-
:al conditions, the result of a hilly country with a wealth
of springs (Montia, Epilobium obscurum), mountains (F.
collinum, Polygonum dumetorum), and meadow-slopes (Pla-
tanthera chlorantha, the northern mesotrophics, group IX C).
The weeds (Laminm, Veronica) seem lo preler the mellow
soil ol the moraine to the loamy soil of the plains, while
the water-plants  (Potamogeton alpinus, P. oblusifolius, and
Ranunculus pellatus) seem, from a nutritive-ccological point
ol view, to flavour the somewhat betler water from the
Archaean rocks.

V. Oligotrophics.

These are mainly found in the oligotrophic area or in
this and the mesotrophic area, for instance, Rhynchospora
Jusca and Scirpus mamillatus. Through some chielly boreal-
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montane species (Betula nana, Carex magellanica and pau-
ciflora, etc.) this group agrees with group IX, and through
a series of decidedly weslern species (Drosera infermedia,

Fig. 9. Hermaria glabra.

Myriophyllum alterniflorum, Spargantum  affine and so lorth)
to Group VIIL

Comparing the oligolrophic arca with the Atlantie (fig.
8). we find that the former is contained in the latter. In
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spite of this facl, the oligotrophie group musl be maintained,
for the one reason among others that il contains the more
common species listed in my book as belonging to this group.

V1. The Herniaria-group.

These species are distributed to the northeast, east, and
south of our area, bul are absent to the west as well as
within the oligotrophic area. They arve: Alchemilla arven-
sis. Allium scorodoprasum, “Anchusa officinalis, Anlirrhinum
orontinm. Arabis hirsuta, Arctium lappa, Asperugo procum-
bens, *Campanula  patwla, *C. persicifolia, *Carex vulpina,
Centaurinm umbellalum, Cherophyllum temulum, *Corydalis
cava, ~C. pumila, Cynoglossum officinale, Cuviera europeea,
Dalura stramonium, “Delphinium consolida, *Dianthus delloi-
des, Epilobtam lamyi, *Falearia sioides, Fragaria oiridis,
“Gagea minima, *G. pralensis, *Gypsophila muralis, Ielle-
borine atrornbens, H. latifolia, Herniaria glabra (lig. 9)
*Hulchinsia  petrwea, Lithospermum arvense, Malva  alcea,
Marrabium  vulgare, Onopordon  acanthium, Papaver arge-
mone, P. dubium, P. rhoeas, Polentilla reptans, Ribes alpinum,
Satureja acinos, Sesleria coerulea, Silene nutans, *Thalictrum
majus, *Trifolium agrarium, *T. spadiceum, Veronica hederi-
folia, Viola hirta, V. stagnina, *Vogelia paniculata and *Zerna
tectorum,

Not less than 60 %o of these species belong in the
oak-region, and most ol the others extend very little be-
yond. The group thus has a marked soulhern character,
with a tendency lowards the east. A great many of the
plants, those marked with *, are, as a matter of fact, en-
tirely or partly absent in western Europe, while in addition
Satureja and Silene nutans are chiefly distributed towards
the southeast.  Thus the continental  central european con-
tribution to the group is remarkably great, not less than
40 99, In addition it includes most ol the species treated
in STErNER’s memoir, which have not been listed here but
belong to our group.
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All the members of the group, even those that have
not heen called continental, are absenl or rare weslern

Fig. 10. Narthecium ossifragunt

Norway. They are generally found in dry, sunny habitats.
Within our area they avoid those parts where the species
treated below are most widely distributed (figs. 9 and 10).



VII. Western species.

These can be divided into two sub-groups.

a) Such as are more widely distributed in Europe,
and whose »western tendency» in southern Sweden thus
is a more local phenomenom: Genista germanica, G. linc-
loria Gentiana pneamonanthe, Geranium palustre, Oryza ory-
zotdes, and Polygonatum verticillatum.

b) Most of the species are, however, chiefly at home
in weslern Europe.  These ave: Cornus suecica, Deschampsia
setacea, Digitalis  purpurea, Erica tetraliv, Galium saxalile,
(renista pilosa, Habenaria albida, Helosciadium inundatum,
Huydrocolyle vulgaris, Hypericum pulchrum, Hypochoeris gla-
bra, H. radicata, Juncns Kochii, J. squarrosus, Narthecium
ossifragum. (fig. 10), Pedicularis silvatica, Quercus sessili-
flora, Radiola mulfiflora, Sagina subulala, Scirpus fluitans,
Se. multicaunlis, Sc. setaceus, Senecio aquaticus, Stachys ar-
vensis and Teesdalia nudicaulis,  The most interesling fea-
ture in the behaviour of these Atlantic species is, howe-
ver, their conlrasting with the Herniaria-group, as regards
their mode ol occurrence as well as their distribution: in
the one case, drv sunnyv hillsides, in the other, marshes,
bogs and oligolrophic  water econtaining humus acids.
Within both groups — as well as in the others — gra-
dations are found as regards the distribution, some mem-
bers being lees typical than others, bul il arranged in pairs,
one ecach from Groups VI and VII, for instance, Campa-
nula persicifolia — Scirpus fluitans, Herniaria — Narthecium,
Viola stagnina Juncus squarrosus, one finds that the one

species oceurs in the very region avoided by the other and
vice versa (figs. 9 & 10),

Just as, in the Herniaria-group, we believe that we
can trace a connection with the dry sunny continental Lype
ol climate we cannot (ind any other explanation for the
existence of the Atlantic group than the damp and cloudy
marilime elimate,

From my invesligations it has, as a malter of fact,
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hecome apparent that in the southwestern part of the high-
land that is, the centre ol the Atlantic species — the
lakes are ice-free during an unusually long period, 82 days
longer than in the soulheastern highland, 21 days longer
than in the high regions to the southeast and southwesl
ol Jonképing, and 24 days longer than in the northeaslern
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Fig. 11. Map of rainfall. Dotted arvea 400 500 mm.

horizontal huis 500 600, vertical 600 800, ¢heckered

800 1000, oblique huis more than 1000, According
to Wallén 1923,

highland. We have probably here a positive expression
for the oceanic character of the climate.  These figures,
furthermore, make it possible to understand one of the
reasons  why Atlantic species range over the southeastern
highland (fig. 10). The estension ol the arca with more
than 600 m.n. annual rainfall into this distriet points in
the same divection (fig. 11).
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[t is not easy to say just which one or whal elements
in the maritime climate actually determine the plant-geo-
graphical boundary in queslion, but various things make
it probable that the reasons lie in the long, mild, and ice-
free autumns and in the absence of continental minimum-
temperatlures.  The Atlantic species are, as a matter of fact,
to a greal extent late-flowering water- and moor-plants.
Probably the climate also indirectly affects the type of soil.
A circumstance speaking for this is that the continental
flora clement penetrates o a certain extent into the Atlan-
tic area on soil containing a large quantity of electrolytes,
where it forms islands as in Palbygden and southeastern
Norway, while on poor soil the Atlantic element exiends
towards the soulheast, Tor nstance, over the southeastern
leplit-area of Smaland.

Yel another basis for the explanation of Lhis easlern
offshoot ol the Atlantic species is afforded by the lopo-
graphy ol these distriets.  The south part of the highland
is crossed by a row of end-moraines, formed by material
devoid ol nulriment from the Archaean rocks of Lhe high-
land, and which have given rise to a slightly hilly moraine-
landscape with a muddle of small, calm forest-lakes and
marshes, in other words, habilals of the very type in which
most  Atlantic species thrive besl.  Accompanied by many
ol these species this band of moraines extends towards the
east as far as in the vicinity al Kalmar.

We can now trace the above-mentioned boun-
dary between subatlanticum and middle balticum
(fig. 8) and let these flora-provinces be represented
by Narthecium and Herniaria. And this dividing-
line not only forms the limit between the bulk of
the weslern and continental elements in the [lora
ol southern Sweden, but in addition also fits, in
its various parts, others of my planl-geographical
groups. Hence it marks a radical change in the
vegatation of all southern Sweden., Thus inside
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the line there lie besides the western specices, also

Lhe entire oligotrophic area, and outside it- in ad-
dition lo STERNER's conlinental species also the

whole Herniaria-group as well as the larger parl
ol the eutrophics.

VIII. The southern species,

a) Weeds and plants ol waste places.

Anthriscus scandix, Arnoseris minima, Brassica nigra,
Bromus commulalus, Carduus acanthoides, Chenopodinm mu-
rale, Digitaria linearis, Pualicaria prosirata, Ranunculus arven-
sts, Valerianella dentala. Veronica persica, V. polita, V. triphgllos.

b) Species occurring in more natural habitats.

1. Species found only south of the highland. Alche-
milla pratensis, Anthericum ramoswm, Asiragalus danicus,
Carex tomenlosa, Cerastinm pumilum, Corynephorus canescens,
Cyperus fuscus, Dianthus superbus, Festuca sabulosa, Filago
germanica, Gnaphalium luteo-album, Juneuas capitatus, Montia
verna, Ononis spinosa, Oenanthe fistulosa, Orchis militaris,
Orobanche major, Petastles albus, P. spurins, Picris hiera-
cloides, Senecio paludosus, Stachys officinalis, Veronica mon-
tana, as well as some species ol still more southerly distri-
bution.

2. Species extending larther north al least along
the coasts.

Aira caryophyllea, Ajuga reptans, Anthericam liliago.
Arctium oulgare, Bellis perennis, Bromuas racemosus, Cepha-
lanthera longifolia, Cerastium brachypelalum, Cirsium olerace-
um, Crepis biennis, Dianthus arenarius, Epilobium adnatum,
Evonymus europwa, Gagea spathacea, Hypericum humifusum,
Lunaria rediviva, Ononis repens, Orchis masculus, (. morio,
0. uastulatus, Pimpinella major, Potentilla procumbens, Radi-
cula nastartium aquaticam, Rumex sanguineus, R. thyrsi-
florus. Sarothamnus scoparius, Senecio palusiris, Sium erec-
tum, Stellaria holostea, St. glochidosperma, St. neglecta, Teu-
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crium scordinm, Tragopogon “minor, Trifolium sirialum, Ve-
ronica aquafica, Viola silvestris.
All these southern species have their main distribution
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extent il seems to be determined by the temperature. At
times, lor instance as regards Cirsium oleracenm, which is
found in the Silurian sections of Skane and Vislergotland
but is absent in those of Ostergotland and on Oland, the
distribution can be understood only, however, from an hi-
storical viewpoinl, and it is possible that part of the spe-
cies are late immigrants which have nol as vet had time
lo altain their natural distribution in our country.
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Several of the species distinetly favour caleareous soil,
as, for instance, Orchis militaris, morio and ustulaius, Ce-
phalanthera longifolia. Teucrium scordium, Veronica aquatica,
and others.

Fig. 13. Trollins europwus.

IX. Northern species.

Within our area these have their chiel distribution lo
the north of the highland or within its northern-parts. They
can be divided into several groups.

A. Species occurring particularly in the cal-
careous sections ol the region.

Achroanthes monophyllos, Barlsia alpina, Carex capil-
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laris, C. ornithopoda. Cypripedium calceolus, Pedicularis
sceplrum carolinum, Poa alpina, Salix depressa. S. hastata,
Sanssurea alpina, Saxifraga adscendens, S. hircunlus, Stellaria
crassifolia *paludosa.

B. Species favouring the more elevaled parts
ol Lhe region.

The great mass of the northern species belongs to this
type.  Avoiding the coast scctions, they penctrale down
into Lhe region lika a broad wedge (fig. 12). They are:

Alnus incana, Calamagroslis neglecta, C. purpuarea, Carex
brunnescens, (. chordorrhiza, C. globularis, C. livida, C.
loliacea, €. vaginata, Coralliorhiza irifida, Drosera longifolia,
Eriophorum gracile, Galinm  {trifidam, G. (rifforam, Juncus
alpinus  Fnodulosus, .. stygins, Lappula deflexa, Malaxis
paludosa, Nuphar pumilum, Polygonum viviparum, Salix
myrtillotdes, Scirpus trichophoram, Stellaria longifolia.

C. The northern mesolrophies,

Aclewa  spicata, Aracium  paludosum, Carex digttata, C.
flava, Circea alpina, Cirsium  heterophylinm, Daphne ineze-
reum, Geranium silvaticam, Habenaria viridis, Hierochloé
odorata, Melandrium dicecam, Myosotis silvalica, Parnassia
palustris, Planlago media, Poa remola, Pyrola rotundifolia,
Salix nigricans, Stellaria nemorum, Trollius enropeens (lig. 13),
and Viola epipsila.

The most characleristic freture ol the northern me-
sotrophic  species is that the great mass of them pene-
trates down over the highland like a broad wedge, avoiding
the oligotrophous arca but reappearing in central and
northern Skiane. On the whole they avoid the coasts and
Oland. They are mostly meadow and forest plants, and
the majority has a boreal-montane distribution in Europe.

They approach closely part B of the preceding group.
The difference is, however, quite considerable, for the
latter are chiefly found in bogs and moors and make
halt in the central parts of the highland withoul occur-



ring again in Skine, if not in a few places. Furthermore
they have mainly a subartic — continental distribution and
their keeping away from the coast is more pronounced,

D. Northern species extending along the coasts
of the region,

Alehemilla alpina, Carex aquatilis. Ergsimum  hieract-
folinm, Silene rupestris.

Most ol the plants ol southern Sweden have now been
arranged into these nine groups!. The remaining ones,
which we shall call »eurylrophies», have quite a uniform
distribution all over southern Sweden and are listed in
my delailed paper. In addition there are numerous species
which do nel fit into any of my groups but seem to form
more or less isolated types. These species are parlly to
be found in Group X below, which is based on entively
different principles. The other groups are as a matter of
fact supposed to be natural plant-geographical units deter-
mined by climate and soil, even il further subdivisions
and changes need to be made.

A distinel connection can, however, already be pointed
out between some ol these groups and certain life-forms.
Choosing, for instance, Drupe’s svstem ol life-forms (0.
Drupr, Die Okologie der Pflanzen, 1913) for the purpose,
and our plant-geographical groups VI, VII b, aud IX C,
we [ind that in the Herniaria-group the life-forms 35— 37,
therophytes, and shortlived herbs, 29 ¢, Biennial rosulate
plants, and finally 33 —34, Geophilous bulbose plants are
very well represented. Altogether they make up 57 %o,
while the corresponding figure among the Allantic species
is only 24 % On the other hand, 40 0% of the lalter
show life-forms (6 A, 17, 23, 24, 39 and 42), which
are enlirely unrepresented in the Herniaria-group. Among
the northern mesotrophics again we find herbaccous, pol-

1 I have, however, been forced to omil a great many problematic
genern amd species, as well as most of the aquatic species which are
being exhaustively studied by . SAMUELSSON,
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lachanthie, hemicryptophytes ol the rosulate Lype (the life-
forms 25, 29 b and 31) to a number of 50 % The cor-
responding figure for Group VI is only 15 % and for
Group VII b 16 %o. Thus there is without doubl a mutual
connection between some of the plant-geographical groups
and certain life-forims, which suggeslts common causw effi-
cientes, and it scems probable that a closer working together
in the fluture between the two branches of science would
be of much use to both.

NX. Species whose distribution is still undergoing change.

As regards the species belonging lo the natural vege-
tation, we reallv know so little aboul them that we are
chiefly left to indirect methods ol investigalion.

It has been mentioned above that the distribution of
Cirsium  oleraceum cannot be understood except from an
historical poinl of view. This is also true in regard to
some other plants, for instance Carex montana. s distri-
bution over southern Sweden is very peculiar and shows
no relationship to any of the plant-geographical groups
described above. As the species is widely distributed in
Central Europe, and reaches an elevation of 2000 m. in
the Alps, as it is found within our region also in the most
clevated sections and thrives in the most different habitals,
even in calearcous soil, but does not otherwise exlend
further north in Sweden- than Bohuslian, Dalarne, and Up-
land and is lacking in Norway, on Oland and in Finland
excepl on Aland, its distribution in our country cannol
possibly  be natural, that is, dependent upon soil and cli-
mate: hence  historical reasons must be looked for to aid
in the explanation. -~ The same holds true also for Leon-
todon hispidus, the more as it is lor good reasons regarded
as a lale immigrant in Norway L.

LT, IIt}-L.\Inf:I-:‘ Leontodon hispidus L., en sen indvandrer i Vest-
landets og Serlandets flora. Bergens muscums aarbok 1920—21, Natury.,
rickke no. 2.
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A similar explanalion presenls itself for a couple ol
southern species. Valeriana dioeca is particularly inleresting,
as this species is quite independent of human activity. It
has a marked northern boundary, which approximalely
coincides with the provincial limit between Skine and Sma-
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Fig. 14. Linaria repens.

land, without apparent reason running straight across the
pine-region in the soulhwestern part of the highland. It
has nothing in common with other plant-boundaries, and
can neither be explained climatically nor ecologically, It
is understandable only as an accidental limit of distribu-
tion. From the primary centre of distribution in the south-
west pioneers have been sent forth, which might form new
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centres, lor instance on Oland. The historical data that
can be secured give further support to this opinion. — A
similar instance is offered by Lamium galeobdolon but in
this case man has probably contribuled to the dispersal
this species seems to be undergoing in our time,

P e e T

Fig. 15, Anthemis finctorie

This leads us over to species of waste places still more
dependent on human activity. The invasion proceeds more
rapidly here; it can be more easily demonstrated and its
causes are better understood.  For instance in the case of
Linaria repens localities discovered before 1874, have been
indicated by rings in fig. 14. The others are of a later
dale. We can see how this species has penetrated [rom

Botaniske Notiser 1925 17
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a distributive e¢entre in the vieinily of Kalmar along the
ailways  indicated on the map. Fig. 15 again shows
that Anthemis tinctoria, which in Furope has mostly a
continenlal distribution, formerly belonged (o the Her-

niaria-group within our area, but that later on  ac-
count ol the introduction ol pasture-cultivation its na-

tural distribution has become upset. In my detailed paper
I have discussed more exhaustively such species which
through the influence of cullure have had their distribution
changed in historical time., The distributive conditions of
some plants intentionally introduced by man are turther
discussed  there and it is shown how such species when
escaped from cultivation may assume a characteristic distri-
bution, which frequently follows that of one ol the geo-
graphical groups mentioned ahove.
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Smiérre notiser.

Jo G. Gunsaesson, Monografi over Skandinaviens Betulae. — X[ —
136 sid, 32 planscher. — Malmo 1925, Eget forlag (adr. Arliv).

Apotekare Gunxanssons Betula-studier torde redan vara for
vara botanister delvis bekanta genom den korta, men goda fram-
stallning av arterna, som han lamnal i Lixpwans Sy, fanerogam-
flora. 1 denna menografi aro dock beskrivningarna pa arterna
betvdligl utforligare och bheledsagas av ett stort antal teckmingar,
visande variationer hos hangefjall och frokter, och talrika goda
totograficr av bladformer. kvistar. bark och hela trad.

Bearbetandet av ett sadant slakte som Betula har tvdligtvis
1cke varit nagon latt sal.  Att det hittills vanliga sammanlorandet
av allt vad vi darav aga till tre stora arter, icke varit lvekligt,
torde var och en fatt crfara, som nagon gang verkhigen sokt klara
en storre samling former efter Qorornas uppgifter; och annu sva-
rare torde det vara att klara sig. om man elter KinpBERG soker att
fordela dem 1 ett tjoglal arter och lika manga typer av lagre valor.

Forl. borjade sakerligen 1 rall anda, da han sokie Komma
underfund med bjorkarnes slaktskapsforhallanden framst genom
ivriga studier 1 naturven. darvid han hade mojlighet att bedoma
icke endast de vngre kvistarne. som bruka tillvaratagas for her-
baricexemplar, utan aven Kkaraktarer, som rvora stammen, dess
forgrening, dess bavk, grenar m. m.  Resultatet av dessa mang
ariga studier 1 naturen har blivit dels uppstallandet av tva nya
arler, dels konslaterandet av en mvcket allmin och langt gi-
ende hybrvdisering, som ar minst hka vanlig som inom slaklet
Salix. Den specielia behandlingen av de olika hybriderna upp
tager e} mindre an 30 sidor.

Orro R HorvpeRG.

Botanikprofessuren i Lund. Som sokande till den efter pro-
fessor Sv. Munsrck lediga professuren 1 botanik vid Lunds uni-
versitet hava anmalt sig docenterna E. Navyaxy och G TuRresson,
Lund, samt docenterna Tu. Fries och E. Dv Rigrz, Upsala. Till
sakkunnige hava utsetts professor Sv. Murpeck. Lund, professor
N. Svenrnivs, Upsala, och professor G A Osresreip, Kopenhamn,

Battrams utrikes resestipendium har tilldelats fil lic. H. Varpix
for en undersokning av oversvamningsomradena vid Donau och
dess bifloder speciellt med hansyn Ull vaxtsamhballen och vege-
tation.

Lunds Botaniska Férenings resestipendium har tilldelats fil.
kand. Berrin Lixpovist for en undersokning av lloran och vege-
tationen 1 Dalby hage.
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Fysiografiska Sillskapet i Lund har utdelat foljande under-
stod for velenskapliga botaniska undersokningar:

till Nies BroMoreN, amanuens, [or fortsittande och avslutande
av undersokningar over floran i sjoarna Fiolen, Frejen och Lygnen
jamte orienterande exkursioner till sjoar av olika typer for an-
skatfunde av jamforelsematerial 450 kr.;

il Orro Gerrz, lektor, f6r en undersokning av jodidoxida-
sernas forhallande Lill hos algerna [orckommande ferment, och
for vistande vid Kristinebergs biologiska station saml bekostande
av reagenser m. m. 350 kr.;

till Canm, Havvovist, docent, tor arbetshitrade vid fortsatia
undersokningar over klorolvilegenskapernas genetik hos korn
1,200 kr.;

till Orvanr I[sBERra, fil. lic., for torvimossestudier dels vid Sve-
riges geologiska undersokning, dels i Skdne for resor till gamla
fyndorter och samlingar 700 kr.;

till Kanr B. Kristorrenrssox fil. lic., for fortsatta undersok-
ningar over slaktet Malvas genetik och systemalik 750 kr.;

till Emvan Navmany, docent, a) [or orienterande undersok-
ningar dver Ringsjons limnologiska forhallanden, b) for under-
sokningar over vissa limnologiska forhallanden inom Aneboda-
omridet under forsta halvaret 1925 500 kr.;

till Danien Perenrsox, lil. mag., bidrag till undersokningar
aver klyvoppningsapparaten och transspirvationen hos olika raser
inom arten Rumex acetosa 250 kr.;

till NiLs StALBERG, amanuens, [0r tackande av kostnader for
ett forlsatt studium av sjon Villerns vegetation 400 kr.;

till Gore Turessow, docenl, for tickande ay underhallskost-
naderna vid fortsatla rasekologiska vixtférsok 900 kr.
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