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Landskronatraktens adventiv- och ruderatflora

Anteckningar om Landskronatraktens flora V

Av Arvip NILSSON

Landskrona

Inspirerad av Bloms (1961) redogirelse for advenliv- och ruderatfloran
speciellt inom Goteborgsomradel har (orl. sammanstallt f6ljande (or-
teckning dver den flora av liknande karaktir. som jag under arens lopp
har kommit i beroring med i Landskrona och trakten diromkring. For-
teckningen dr inte fullstindig. Atskilliga arler. som jag tidigare har
publicerat eller anser ha mindre inlresse, har uteslutits,

Materialet har uppdelats i féljande grupper:

I. Arter som medioljl ullandskl hlomsterlro.

1. Grisfroadventiver.

[11. Med ekved inkomna vaxter.

IV, Kulturflyklingar och odlingsrester.

V. Diverse adventiver.

I. Arter som medfoljt utlindskt blomsterird

Under de 36 ar. som jag svsslat med prydnadsviixter pa Weibullsholm,
har ganska regelbundna anteckningar forts och beliiggexemplar mesta-
dels insamlats av de frimmande [loraelement. som under arens lopp
har medfoljt leveranser fran utliindska plantskolor eller som vuxil upp
i parceller besadda med fran utlandel inkopt fro av s.k. sommarblom-
mor. Av de med plantskolealster inforda vaxterna har atminstone (renne

Cerastinm glomeratum Thuill., Cardamine hirsuta 1. och Rorippa
sifvestris (L.) Bess, — lyekats varakligt etablera sig inom forna och nu-
varande plantskolekvarter och i viss man dven sprida sig darutanfor
[Nilsson 1952 b).

23 Dotarmisha Netiser 1963.
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Foljande rapport kommer endast atl behandla arter inkomna som
inblandningar i utliindskt blomster[ro.

Panicum capillare L. Har nagon enstaka gang forekommil som ogris i som-
marblommor av olika slag.

Digitaria sanguinalis (L.} Scop. Sedd ganska ofta. mesl i sommaraster av mel-
lancuropeisk hitrstamning, sa tex. 1959, 1960 och 1961.

Echinochloa crus-galli (L..; PB. 1947 i sommaraster fran Tyskland.

Eragrostis tef (Zuce.) Trotter. 1954 i sommaraster fran ltalien {det. C. Blomj}.

Chloris radicata (1) Sw. Antecknad 1941 . truncata R. Br. 1944 i Phlox
Drummondii fran Frankrike (biada det. €. Blomy,

Setaria glauca (1) PB. i Chabaudnejlikor 1955; S, verticilleta (L) PR i som-
marflox 1959,

Chenopodinm murale 1., Antecknad 1945 och senare, bla. som inblandning i
Anagallis Monellii 1. ssp. hortensis Hyl. (jfr Nilsson 1952},

Portulaca oleracea L. Smabladig, starkt prostral vildtyp férekommer ganska
ofta i frosidd av kulturportlak, P. o. v. sativa DC., och P. grandiflora
Hook. Pa Weibullsholm kan den aterkomma ar efter ar pa stillen, dir den
inndistlat sig, men pa grund av intensiv rensning har den hitintills inte spe-
lat niagon storre roll som ogris (jfr Nilsson 1952,

Stellaria media 1. f. purpurea f. nov. — Herba purpurea. I birjan av 1940-
talet fann jag som ogris i sadd av Celosia cristata L. en vitarvsplanta med
kraftigt brunrid ortfarg. Froplantan flyttades dver i en kruka men fOr-
olvekades innan den natt fullvaxet stadium. D jag sommaren 1959 besokte
frofirman Sluis en Groot, Enkhuizen, Holland, alerfanns samma purpur-
rada vatarvsform viixande i diarvarande bhiinkgard som ogris i fréodlingar
av diverse Omtaligare prydnadsvixler och di bla. Gdven Celosia. Nigra
plantor medtogs och planterades pia Weibullsholm for fortsatt observation.
och diir har den froal omkring sig med paldljd, alt den réda formen nu-
mera vixer som ogris pa flera punkter i nirheten av den plats, diir den
ursprungligen planterats. Tillsammans med denna rioda vatarvsform fore-
kom viren 1962 pa Weibullsholm fiven enstaka plantor, som avvek fran
f. purpurea genom grivre, yppigare viixt och nagot svagare rodfirgning,
plantor, som foérmodligen uppstatt ur korsningar mellan den mera grov-
vuxna inhemska typen och den inférda spensligare antoevanfiirgade.

Arenaria serpyllifolia L. ssp. tenuior (M. o. L.} Areang. Med lainga mellanrum
har enstaka plantor patriffats pa forsokstiltet, sannolikt inkomna med fro
av nigon prydnadsviixt, 1959 forekom den talvikt i frosadd av Lobelia
erinus L. inkopl frin Tvskland.

Barbarea verna (Mill.] Asch. Patraffad pa (Orsoksfillet sommaren 1961 ulan
tvdligt samband med nigon da odlad pryvdnadsviixt (det. C. Blom}.

Erysimum cheiranthoides L. i Silene coeli-rosa (1.} Rohrb. 1960.

Cuscuta australis R. Br. var. Cesatiana (Bert.) Yunck. Vixte 1961 talrikt i en
parcell med sommaraster inképt fran Tyskland (det. 11, ITjelmqvist}. Sam-
ma Cuscuta har — pia Weibullsholm fiven tidigare parasiteral pa samma
viixl, si tex. 1945 (bestamd som €. campestris Yunck.), samt pa Saturejo
hortensis L. 1948 och 1949 (jfr Hjelmqvist 1953).
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Solanum nitidibaceatum Bitt. (det. C. Blom). Enstaka plantor upptrider da
och da i forsoksparceller, sa Lex, 1954 och 1956 i Zinnia elegans Jacq., men
den har alltid rensats bort innan den hunnit ge mogna frén. Med blomsler-
fro har med stor sannolikhet denna viixt dven inkommit till Flvgeltofta. diir
den numera har en staltionir massforekomst (Nilsson 1958 by och dven
forekommer med helbriiddade blad, f. integrifolinm Blom (Blom 1961).
Ehuru nigol oegentligt medtages hiiv en vid Flygellofta 1956 funnen hybrid
mellan S, nigrum och 8. nitidibaccatum. Plantan. som var fullstiandigt
steril, paminde mest om nigrum, men var hogre och rikare grenig med
mol basen lingre, niistan horisontelll utgaende grenar, Tolkningen av
denna planta som hybrid har sedermera verifierats genom pa konstlad vilg
framstiallda korsningar mellan de biada arlterna.

Plantago indica L. 1954 som ogris i kultlurformer av blaklint.

II. Griasfroadventiver

1. Adventiver i parker och dldre grismattor tillhdrande den tyska
inkomlingsgruppen (jir Hylander 1943)

Hylander (Lec.] har uiférligt utretl den adventivflora, som inkommil i
samband med griisfré. som under 1800-talet och i borjan av vart ar-
hundrade importerades fran Mellaneuropa och ofla helt eller delvis var
skordat i vildbestand. En stor del av de pa sa sitt inkomna, for vir
flora frimmande arterna har lyckals halla sig kvar i de gamla gris-
matlorna och i vissa fall fiven sprida sig ul i omgivande terring. 1
Landskronatraklen finns eller har funnits prov pa sadan vegelalion bla.
i en av stadens parker och vid herrgardarna norr om staden,

Landskrona. Parkpartiet Granet norr om Citadellet hyser resterna av en
fordom férmodligen rikare adventivilora tillhérande de tyska inkomling-
arna. Ett av de intressantare inslagen éir den hitlills endast hiirifran som
grissfroadventiv kiinda (Hylander 1953) Festuea alfissima All. (jfr Nilsson
1961}, Av andra till denna grupp hérande viixter kan hiivifrin nimnas
Milivm effusum L., Dactylis aschersoniona Graebn., Luzola luzuloides
(Lam.) Dandy o. Willm. saml arterna Chaerophyllum temulum L., Lactuca
muralis (L.) Fres. och Lapsana communis L. {. purpurascens Beckhaus, en
form, som — férulom en mer eller mindre utpriglad rod Grtficg — dven
avviker frian traklens dvriga hiolyper genom ett spensligare viixtsiitt (Nils-
son 1961). Denna med stor sannolikhet med utlindskt griisfré inkomna
form har fdven iakttagils pa andra hall i Landskrona,

En liknande men knappast helt idenlisk form beskrives av Simmons
(1894} frin Schlesvig-Holslein under namnet f. nigricaulis n.f.: »L. com-
munis forekommer kring byn Felin i Schleswig i en ganska egendomlig
form, f. nigricanlis n.f., ntmiarkt at glinsande svarta, upplill glatta stjilkar
suml en 1 allmiinhel myekel gles och langgrenig blomstillning, Denna form
har under de tvii somrar da jag besokt platsen visat sig konstant.» Av griis-
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froadventiver av sannolikl annan proveniens kan frin Granet nimnas Fes-
tuca ovina L. ssp. capillata Sch, o. K. och Crepis capillaris (L.) Wallr.

Karlslund, en naturpark i de nordligaste delarna av stadsomradet, hyser

diven clement hiirstammande fran 1800-tals insaningar av grisfro. sa tex.

parkhicracier av okiind, anfagligen finnu obeskriven vulyalum-typ (. Alm-
quist 1963, sid. 686), Carex silvatica Huds., Poa nemoralis 1., Festuea gigon-
tea (L.} Vill. och hit hér formodligen ocksa Holeus mollis 1. {en kraflig
koloni). Carex contigua Hoppe, Lactuca muralis (L.} Fres, och den annars
hos oss inhemska fibblan Hieracivm pinnatifidum Lonnr. (det. E. Almquist).

Den pa intilliggande viigkant (ilsingborgsviigen) tidigare férekommande

Ranunculus aeris L, ssp. friesianus (Jord.) B, o, 17 har diivemol antagligen

inkommil med frio av fransk proveniens (jfr Hylander 1943 o. Nilsson

1959).

cikstorp dren liten herrgard i de nordvistligaste delarna ay Landskrona

stads omrade. Kring hyggnaderna och triidgardens forna ekonomikvarter

loper etl smalt skyddshiilte av lovtrid och buskar. Forulom miéngder av

Tulipa silvestris L.. Ornilthogalum umbellatum 1... Myosolis silvatica Ehrh.,

Fragaria moschata Duch., Allium scorodoprasum L. och andra forvildade

gamla Kulturviixter lorckommer hiiv Dactylis aschersoniana Graebn. och

Poa nemoralts L. 1 ofta tita, saiamanhiingande mattor och hiirtill kommer

Luzula luzuleides (Lam.) Dandy o. Willm. (I numera [Orsvunnen tuva),

Carex silvatica Huds., €. contigua Hoppe, Fesluca rubra L. var. commu-

tata Gaud., Crepis nicaeensis Balb., och Lapsana communis L. f. purpuras-

cens Beckhaus.

ITildeshorg Parken till Hildeshorgs slotl, ca 0.5 mil norr om Landskrona,
hyser i sin vegetalion flera elemenl av tysk proveniens. Dessa dr utforligl
behandlade hos Hylander 1949, Hiir skall dock niimnas att Dactylis ascher-
soniana Gracbn. och Poa nemoralis L. dr mycket ymniga och att de nu
hiller pa all ings gangar och viigar sprida sig ner dver strandbranterna
vid Oresund.

Maryhill vid Alabodarna existerar icke numera men resterna av den park,
som omgav stillet, ligger i de nordligaste delarna av parken till Oreniis
slott. Hir forekommer mycket rika bestand av innu obestimda parkhiera-
cier och dessutom Poa nemoralis L. saml Daetylis aschersoniona Grachu.,
som hiir, liksom vid Hildeshorg haller pa atl sprida sig ul dver intilliggande
strandbranter. Andra hithérande arter dr Crepis nicacensis Balb, och Lac-
tuca muralis {11 Fres, Av andra adventiver, som iakttagits i det stora park-
omradet, kan nimnas Malea alcea 1., Fragaria moschata Duch., Leontodon
nudicaulis (L.) Banks, Crepis capillata (L) Wallr,, Erigeron annuum (L)
Pers. och Bromus erectus Huds,

2. Griisirbadventiver tillhorande den franska inkomlingsgruppen
(Hylander 1943)

Landskrona Citadell. De hoga kanalvallarna och de inre befiist-
ningsomradena hyser flera elemenl, som kan riiknas till de franska griisfro-
inkomlingarna, sa tex. Arrhenatherum elatius (L.) M.o.K., Bromus erectus
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uds.. B, inermis Levss,, Trisetum flovescens (L.) PB. samt Sangnisorba
minor Scop. ssp. dictgoearpa (Spach)] Briq., och hit hor formodligen dven
sadana arvler som Galium mollugo 1., Plantago media L., Lapsane commu-
nis L. £. purpurascens Beckhaus och kanske fiven Polentilta recta L. v, sul-
phurea (Lam.) Lapevr. Galium mollugo forekommer hiir dven i mer eller
mindre krafligt harklidda former. En sadan. f. pubescens Schrad.. v in-
samlad av Birger Kajanus pa Graen (Ekman 1912). Starkt hariga typer dr
inte ovanlign pa on Ven (Nilsson 1963).

Jirnviigsvallarna hyser diven de atskilliga inslag tillhdrande de franska
adventiverna, De fir ganska ingaende behandlade i et tidigare arbete (Nils-
son 1952 h). Ilir skall endasl lilliggas Picris hieracioides L., en arl som
glomts bort i niimnda arbete. Den forekommer inom Orja sn ganska rikligt
pi Billeberga-jiirnviigens vallar i niivheten av Maricherg. Den typ av Hicera-
cium pratense Tausch (det. E. Almqvist 1963). som viixer i jirnviigsdikena
niira Marieberg har kanske samma hiirstamning.

3. Andra grisiroadventiver

Alskilliga [6r var ursprungliga flora frammande viixter har iakitagils
och noterals i under senare Hid sadda grismattor. Bland de viktigasle
kan nidmnas ol jande:

Bromus lepidus 11olmb. Weibullsholm. 1959, ca 10 ex. Den lidigare (Nilsson
1952) redovisade stationira forckomsten pa Landskrona kyrkogird har
forsy i och med grismaltornas igenliggning till kvarter. Sags sisla
ghngen 1460,

Veronica persica Poir. ssp. Corrensiana Lehm. T en pa Weibullsholm 1959
sadd grismatta iaktlogs en iU tuvad obekant Veronica med blad. som mest
paminde om V. persica. En intensiv klippning av griismattan hindrade
plantan att blomma. En bit av tuvan inplacterades diiefor i kruka och fick
dvervintra i viixthus. Hiir utvecklades den dubidsa viixlen pa varen till en
frodig och It tuvad planta. som fortfarande mest phminde om V. persica

men avvek frim vir skanska typ forutom genom ovan niimnda rikare
hasala grenighel — bLa. genom djupare och ofta dubbelt sagtandade blad

samt nagol mindre nistan enfiirgat morkt bla blommor. Kronans nedre
flik. som hos var nordiska typ av arten ir myckel svagl fargad eller nistan
helt vit, var alllsa hos denna planta av ungetiiv samma miarka och Klart
bl fiarg som Gvriga kronflikar., Aven vad dvriga egenskaper betriiffar dver-
ensstimde denna planta med en ay Lehmann (1909 urskild och sam under-
arl beskriven mellaneuropeisk ras, beniimnd Corrensiona Lehm. Var nor-
diska typ urskiljes i samma arbete som ssp. Aschersoniana Lehm. Under-
arten Corrensiana forefaller vara obekant 1 Norden. Christiansen (1953)
upptager diremot bada paralleliformerna i sin Schleswig-Holsteinska flora
utan att ange lokaler och siger om desamma: »var. aschersoniana Lehm.:
Unterer Lappen der Blumenkrone weiss. Blatter seicht geziihnt mit spilzen,
cinfachen Sigezihnen, So in der Regel.s; svar. corrensiana Lelim.: Un-
terer Lappen der Blumenkrone hlau. Blitter ziemlich tiel gesiigt, mit ziem-
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Fig. 1. Upptill Lv. v blommor av Veronica persica (overst]) och V. persica ssp. Cor-

rensiana  |(dirunder); Lh. fruktskaft med stodblad av V. persica [Oversth och ssp.

Corrensiana (ditrunder); nedtill blad av V. persica (Ovre raden) och ssp. Corrensiana
{undre raden}.

lich stumpfen, oft gedoppelten Sigezithnen, — Hin und wieder. Die Verbr.
ist noch genauer festzustellen.» Hegi (1918) papekar atl de bida formernas
uthredning inte iir tillrickligt kiind och lilligger: »im allgemeinen scheint
die var. Aschersoniana die verbreitetere zu seins. Iegi (lLe.) anser att de
hiada parallellformerna iir skilda genom myekel konstanta egenskaper.
Anthemis nobilis L. 1 en 1948 sadd och 1960 rijd grismatta pa Weibullsholm
forekom under alla dessa ir en planta av denna art. Den bredde med tiden
ut sig allt mer och bildade till sist en halvimeter bred mycket tit, morkgron
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matta. som nastan helt uttrangde grasen. il dr. Carl Blom, som bestamt
viinten, meddelar 1 brev alt denna art formodligen icke tidigare ar kand
fran vart land.

tehillea lanulosa Nutt. vaxte pa Weibullsholm under aren 1950-—52 1 en
grasmatta besadd med bla. engelskl rajgras och slorven. Agrostis giganiea
Roth. ayv amerikanskt ursprung. Lokalen av mte namnd av Hylander 1958

Leontodon nudicaulis (L) Banks. I grasmattor pa kyvrkogarden (Nilsson 1952,
Weibullsholm 1953, 1 grasremsan vid Ringvagen (lalrik), grassadd vid
Strandvigen (yvmnigi. Alabodarna (Orenas park)

Hypochoeres radicata 1. Forutom talvik forekomst pa Exercisfaltet. mgar
dennpa art som ett sparsamt men nara nog konstant ogras 1 under senare
tid sidda grasmattor. sa Lex. Weibullsholm. Ringvagen. Strandyagen,
L-a kvrkogard ete.

Creprs capllarrs (L) Wallr. Vatt spridd 1 aldre och yngre grismattor och
vallar.

(. nicacensts Balb., Grasmallor och vallar, ofta vmnig 1 jarnvagsomradet,
Ciladellel, Erikstorp, Bingvigen. Strandvagen ete.

(. selosa Hall, . Ganska regelbundet inslag 1 finare grasmatior. men far
aldrig eller sallan mojlighel atl vaxa ll normala plantor. Sadana sedda pa
Weibullsholm och pa Ven (Nilsson 1963,

[I1I. Med ekved inkomna vixter

Fhvirke. ett av de tornamsta mmhemska raamnena for framstallning av
carvsyra, har anvants 1 mvekel stor omfatining vid Garvamnes AD.
Weibull, Landskrona. Under 1930-talel och tidigare forbrukades 1 stort
sett ekvirkel efterhand. som del anlinde till fabriken. eller lagrades
endast under relativt korlt td. Etter andra varldskrigets utbrott och
under hela [940-talet staplades daremot stora miangder ekvirke mom
fabriksomradet och dess narmaste omgivoingar. Huvadsakligen var
det sekunda virke bestaende av grovre grenar och stubbar, som inkom
och lagrades under dessa ar. Pa grund av avtagande mtresse 1or gary-
amnesprodukter fick de nimnda. osedvanligl slora och omfangsrika
28 om

virkeslagren 1 stort sett ligga ororda tills de sluthgen ar 1957
vandlades Ul sina mera lattlagrade slutprodukter.

Med ekvirket foljde vaxter och djur av olika slag. I Fauna och Flora
(Nilsson 14958) har redogjorts tor de imvandrade molluskerna och hir
[oljer en forteckning pa en del av de karlvaxter. som under arens lopp
har funnils vaxande vid vedstaplarna och pa den mark. som blollades
da veden avlagsnades ar 1938 Det ar elt stort antal {or Landskrona-
Iraklens nuvarande vegetation frammande arter. som under dessa ar
har vuxit och till slor del annu vaxer inom omradel tillsammans med
en delvis trivial ruderatflora. [ allt har noterats 288 olika vixter, av
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vilka 164 arter kan tolkas som helt eller delvis inkomna med ekvirkel,
vixter med hemortsriitl i ckbackar och dngar inom hela det vidstrickla
omrade, som forsett fabriken med ramaterial. Den ekved, som inkom
till Garviimnes-fabriken under aren 1941 1952 inkoples enligh uppgift
fran fabrikskontorel huvudsakligen [rin [6ljande lin:

Malmohus Jonkopings Skaraborgs
Kristianstads Kalmar Giteborg o. Bohus
Blekinge Kronobergs Oslergitlands
Hallands Alvshorgs Stdermanlands

Ekveden transporterades till stor del under vinterhalvaret och da
medldljde ofla en del av markytans mossa, jord och 16vf6rna fastirusen
vid stockarna, Med denna bharlasl har siikerligen huvuddelen av den
rika inkomlingsfloran medtoljt till de nyva viixiplalserna vid Weibulls-
holm.

Ur ekologisk synpunkt kan over 40 arter av eckveds{loran rubriceras
som skogs- och lundviixter. éver 70 arter hora niirmast hemma i fngar
av olika slag dirav niirmare 40 pa sadana av lorrare typ, ca 15 arler
kan belecknas som fuktings- eller sumpvixter. av lignoser har 10
sitkra ckvedsarter patriiffals.

Foljande artforteckning innehaller et antal mera paftallande inslag i
denna adventivilora, Ungefirlig frekvens betecknas med 6] jande sifl-
ror: 1—enslaka plantor. 3 =talrik.

Skogs- och lundvaxter: Athyriom [iliv-femina 1, Dryopteris filix-
mas 1, D. spinulosa 1. Luznla pilosa 1. Melica nutans 1. Festuca giganfea 2,
*Poa nemoralis 3, Holeus mollis 2. Milium effustm 1. Carex remota 1, . di-
pulsa 1. C. silvatica 1, €. montana 1, Rumex sanguineus 1, Polygomum dume-
torum 2, Stellaria holostea 1. *Moeliringia trinervia 3, Melandrinm rubrum 1,
Ranunculus ficaria 1, *Geum urbanum 2, Trifolivm medium 2, Vieia sepium 1,
Lathyrus montanus 1, Orxalis acetosella 2, Geraninm silvaticum 1, 5G. rober-
ticeiem 3, Mercurialis perennis 1, Viola riviniana 2, Chaerophyliom temulum 1,
Trientalis enropaca 1, Pulmonaria obscura 2. Myosotis silvatica |, Lamium
galeobdolon 1, Stachys silvatica 2, Scrophularia nodosa 2, Campeanula 1racele-
linm 2. Laclyea muralis 1, Hieracinm sp. 1.

Angsvixter: Luzula mulliflora 1, Poa supina 1. FDeschampsia caespi-
tosa 3, Calamagrostis epigeios 1. Agrosiis canina ssp. montana 1, * Anthoran-
thum odoralum 3, Festuca ovina 2. Carex conligua 2, C. leporina 1, C. pallescens
1. #Stellaria graminea 3, Viscaria vulgaris 1, Ranunculus auricomus 2, Polen-
tilla erecta 1. Alchemilla glaucescens 1, A, pastoralis 1. A. micans 1. Trifolium
arvense 1, Vicia angustifolia 2. Lathyrus pratensis 1. Hypericum maculatum 1,
Viola canina 1, V. fricolor 1, Epilobinm collinum 1. Angelica silvestris 1,
Satureja vulgaris 1, *Veronica chamaedrys 3, Fuphrasia brevipila 1, Odonlites
verna 1. Plantago media 1, Galinm suecicum v, vestrogothicum 1. Gooverom 1,
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Suceisa pratensis 1, Jasione montana 1—2, Campanula rolundifolie |, Achillea
ptarmica 1, Senecio silvaticus 1, Hieracium pilosella 1.

Fuktings- och vattenviixter: Alisma plantago-aquatica 1, Jun-
cus effusus 2. J. conglomeratus 1, Poa irrigata 1—2, *P. palustris 2, Agroslis
canina ssp. fascicularis 12, *Alopecurus geniculatus 2—3, Carex nigra 1.
Polygonum amphibium 1, P. hydropiper 1, #Stellaria aquatica 3. Ranunculus
sceleratus 1—2, *Rorippa islandica 1, Geum rivale 1, Myosotis caespitosa 1,
Scutellaria galericulata 1. Lycopus curopaens 1, Galium palustre 1, G, uligino-
sum 1, #Bidens tripartita 2 -3, “Cirsium palustre 2—3, *(. oleraecum 3.

Lignoser: Juniperus communis 1, Betula pnbescens 1, Alnus glutinosa 1.
Carpinus betulus 1. Querens robur 1, Rubus sp. 1. Rosa canina (coll.) 1—2.
Muatus silvestris 1, Rhamnus frangule 1, YVaeciniom vitis-idaca 1, Frarinas ex-
celsior 1,

Sirskilt anmiirkningsviird dir [orekomsten av Galium suecicum (Ster-
nerj Lhrend. v. vestrogothicum Sterner (1 ex. 1956}, en [6r Viislgola-
bergen endemisk viixt [Sterner 1944},

Ett flertal av de med ekved inkomna arterna har vil formatt att
hitvda och sprida sig i den Lila vegelalion. som snarl tickle marken.
Siirskill giller delta om de arter. som markerats med *.

Petersson (1941) omlalar en liknande adventivilora inkommen till
Finland med ekstockar importerade fran Polen. I alll noterades dir 163
olika arter vars diasporer sannolikt [61jt med fran de trakler, dir timrel
fillts och utskeppals och av dessa hade 5 icke tidigare antrivffals i
Finland.

Petersson (Le.) rapporlerade vidare fran Finland en antropokor flora
pa icke mindre in ell par hundratal arter pa en lagerplals [6r kork
importerad fran Marocko. Aven Blom (1961) har skonslalerat [lera
mediterrana arler. som kommil in med korkbark till Alviingens kork-
fabrik i Vastergotland 1955+,

IV. Kulturflyktingar och odlingsrester

Polygonatum Iatifolitem Dest. I parken till Sabyholms herrgard strax norr om
Landskrona, ell vildvaxel omrade helt tiekt i en tit vitsippsmalta, fore-
Kommer dven inplanterade liljekonvaljer, gulsippor och skogshingel saml
ovan nimmnda viixt, en oarl. som nu dr spridd i fleva bestand omfallande
100-tals stjalkar. Denna i odling myckel siillsynla arl har odlals och salu-
forts pa Weibullsholm under 1930—1940-talen. en ligvuxen. helt steril typ
(klon) hiarstammande fran sedan gammalt kiind Forvildad forekomst i en
grusgrop vid Eslovs elektricitetsverk (fyndplats édven for Carer triboloides
Wei.

Ornithogalum nutans 1. Landskrona gamla kyvrkogard. myekel ymnig i griis-
maltor. sillan eller aldrig blommande: Citadellvallarna talrik och arligen
blommande. Erikstorps park.
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Seitla amoena 1., S, ilalica L. Citadellvallarna, kvarstaende fran lidigare koloni-
triidgardar. Bida ir helt sterila och har dirfor ingen majlighet att sprida
sig (jfr Nilsson 1949).

S. bifolia 1. och 8. sibirica Haw. Citadellet diir de sprida sig vmnigl genom
frosadd: den sist niimnda rikligast.

Chionodora Luciline hort, Som foregaende men sparsaml [orekommande.

Asparagus officinalis L. Ganska lalrik pa Citadellvallarna; enstaka ex. pa
IExercisfiiltel och annorstides.

Juglans regia 1. Nya eller lidigare icke nidmnda fynd ay forvildad valnot ér
Erikstorps fritidsomrade i dirvarande skyddsplantering — etl drligen
frukthiivande kraftigt busklrid samt tvenne mindre — grinsvall mellan
Siibvholms och Hildeshorgs figor, 1 yngre buske (jfr Nilsson 1952 o. 1963].

Ulmus carpinifolia Gled. 4 stora, arligen fruktbirande busktrid pa banvallen
till Rillesholmsjirnviigen (Orja sn. Nilsson 1952): Hildeshorg pa strand-
platan, ganska lalrik pa et mindre omriade. Ursprungligen planierad men
sedermera sjilvspridd genom rotskotl. En del trid édr tvpiska f. suberosa
(Moench.) Rehd.

U. carpinifolia Gled. X glabra Huds. ssp. scabra (Mill.) Hvyl. Denna hybrid
observerades fiirsta gingen for ca 35 ar sedan som ett da ungefiir meter-
hogt skott, vilkel sedermera pa grund av upprepade kaninskador ulvecklat
sig Ull del flerslammiga, ulbrett vixande busklrid, som nu viixer i en
sidoravin i strandbranterna vid Hildesborg, ca 100 m frin ovan nimnda
hestind av . carpinifolin. Den unga lelningen viickte redan fran hirjan
uppmiirksamhel genom sina 1 viss min intermediiira karaktiiver, sirskilt
vad Dladbas och bladskafl betrdtfar. Del var dock forst niir busken nilt
fruklifikativ alder, som siiker bestimning var méjlig. Triidet har alltsa upp-
statt genom korsning mellan den inplantevade (1, carpinifolic och den dverallt
viixande U, glabra. Tybridiridet ir i det niirmaste hell sterilt, vilket san-
nolikt inte behdver ha nagol med dess hybridnatur alt gora. U, carpinifolia
vid Hildesborg iir mestadels fiven den laglfertil, och vara parker hyser
alskilliga trid av atminstone till synes tvpisk carpinifolic med ingen eller
viterst ringa ansittning av viilmatade frukter. U, glabra brukar diremot
alltid vara hogfertil och sa, markligt nog, dven odlade och namngivna
Kloner. U > hollandica Mill., av ovannimnda arthybrid.

Saponaria officinalis 1.. Borstahusen, Citadellet, Garviimnes AR fabriksomrade.

Aquilegia valgaris 1. Citadellvallarna (fleva firgformer), Karlslund.

Papaver orientale L. Citadellet.

Corgdalis solida (1..) Sw. Karlslund: hiickar och buskage vid Weibullsholm.

Crambe hispaniea L. Provodlades i ganska stor skala som oljeviixt pa Weibulls-
holm under 1930—40-lalen och har sedan dess arligen upplrilt som ogris
i diverse grodor, dock med stindigt avtagande frekvens. Har tidigare publi-
cerats under namnet €. abyssinica (Gelin 1945, Nilsson 1932 bj.

Hesperis matronalis 1. Ciladellel (fatalig).

Heracleum mantegazziannm Somm. o. Lev. Sedan flera ar talrik pa grasslanter
vid Weibullsholm och villa Strandgirden.

Chaerophyllum bulbosum L. Forvildad i mingd vid Weibullsholm och pa griis-

e T——
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I'ig. 2. Ulmas carpinifolin

< ylabra ssp. scabra
Hildesborg 1955.

vall vid den s.k. Orja kulle norr om Weibullsholm: utkommen med trid-
gardsavyfall.

Prunus serotina Ehrh. 2 unga plantor i Karlslund. sannolikt spridd genom
faglar fran fruktharande triid 1 stadens parker.

Rosa canina L. Pa stranden vid Strandviigen. mitt emot Oregarden viixer ett
par buskar av denna art med langa, 1 det nirmaste hell lagglosa grenar
Formodligen ror det sig om forvildade buskar av utlandska, som underlag
alminstone forr ofta anviinda typer, av vilka sorterna inermis, Brigs och
Senffs sstachellose edeleanina s ofta salufirdes.

R camtschatica Vent. Denna som underlag Il polvantharosor ofta anviinda
rosform bhér man kunna finna kvarstaende pa overgivna tomter ete. eller
uppvuxen ur utkastal tridgardsaviall. Ett par sadana smirre buskar viixer
i Landskrona pa stranden nedanfér Strandvagen.

I. rugosa Thunb. Spridd lings kusten norr om Landskrona; talrik pa 6n Graen.

Sorbus decipiens Hedl. 1 ca 3 m hig froplanta i Exercisfilltets skyvddsplan-
tering, sjilvsadd fran trid i villa Oregarden mitt emot (del. T. Hedlund.
Jir Nilsson 1961).
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Rubus armeniacns Focke. Citadellet, Karvlslund, Ervikstorp.

Cotoneaster lucidus Schlecht. 1 sjilvspridd buske i Exercisfiltets skyddsplan-
tering.

Genista tinctoria 1. Citadellet. talrik inom ell begriinsat omriade pa kanalyall.

(reranivm pratense 1. Citadellomridet (ganska talrik].

Mtheea officinalis L. Forvildad i mingd pi kanterna av en parkdamm vid
Strandviigen 11,

Viola odorata 1., f. albiflora torekommer ph Ciladellvallarna, [. selfurea i vida
kolonier pi viighant mitt emot Sibyholims sockerbruk.

Bryonia alba L. Ganska vanlig i hiickar och vallar i stadens 6slra omraden och
angriinsande delar ay Orja, antagligen spridd frin odlingar pa Weibulls-
holm (jfr Nilsson 1952 b).

B. dioeca Jacq. Ciladellet (flera pl), Fortuna (vmnig).

Brunnera macrophylle (Adam) Johnst. Citadellomridet, Exercisfiiliets griins
i norr (1 pL).

Ballota nigra L. ssp. raderalis (Sw.) Briq. Citadellet, Borstahusen,

Mentha gentilis 1. v. subspicata T Avesch, Hildeshorgs tegelbruk i lriidgards-
grins.,

Veronica leuerium L, Landskrona, Exercisfillel, 1 pL (se Nilsson 1961).

V. filiformis Sm. Flersliides i grismattor, ofta ymnig.

Lycium chinense Mill. Planteras sillan numera men ir ganska vanlig kvar-
staende pa vallar och tridgarvdsgrinser, sirskilt lings kusten. Fruklsitl-
ningen brukar vara ringa. och den klon, som representerar arten i Lands-
krona-trakten, forefuller darfor ha sma mdajligheler att aktivt sprida sig i
omgivningarna,

L. halimifolivm Mill. Den smalbladiga, kraftigt gragrona typ av denna ark,
som antagligen {ir ganska vanlig pa [lera andra hall, hla. i dstra Skine,
forefaller att saknas i Landskrona-trakien. Hir forckommer diremot. om én
siilllan, en formodligen 1 sen tid planterad, mera kraltigviixande, bredbladi-
gare. svagare gragron och rikt fruktificerande form, bla, sedd som vind-
skvddshiickar vid havet inom staden och vid Sundvik séder om Alabodarna.

Artemisia Redowskii Ledeb. (A, dracunculus L. v. redowski Tures. hos Haeger
1956) forekom i slutet av 1940-talel i 100-tals sjilvsadda exemplar pa en
solig kanalyall inom  Citadell-omradet i Landskrona  (Nilsson 1952, subn.
A dracunealus L), Talvika bjockar har sedan dess vuxil upp pia platsen,
och 1 den titnande skuggan forsvann arten med undantag for ett 10-tal
darligen blommuande plantor. som fortfarande viixer 1 kanten av ett soligt
snabiirssnar,

Dipsacus fullonum 1. och D. laciniatus 1. Sedan manga ar vid den sk. Orja
kulle strax norr om Weibullsholm invandrad med tridgardsaviall: den
forra ymnig, den senare sparsam.

Doronicum pardaficnches L. Scop. Karlslund, en kraftig koloni i niirheten av

skogvaktarbostaden, Forefaller trivas ubmiickt i den djupa skuggan under

Iriden och blommar drligen rikl,

Lacltieca macrophylla (Willd.] A Gray [Grekommer utiver tidigarve uppgivna
lokaler fiven inom Citadellet. i Karlslund samt i tridgardsgriinser vid
Strandviigen.

Chrysanthemum viscidohirium {Scholl) Thell. har under flera ar forekommit
pa Garvamnesfabrikens tomt. forvildad fran intilliggande tridgard.
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V. Diverse adventiver

Panicum midtacenm 1o Ofta pa stadens soptipp. formodhigen harstammande
fran fagelfro. 1 borjan av 1950-talet rikhg vid och omkring Weibullsholm
ur spillfro fran froodlingar

Pelunochlon crus-gafli (L) PB. var under 1930—1940-talen ingen ovanlighet
1 gronsaksodlingar inom staden. men ar nu nastan helt forsvunnen (jfr
Nilsson 1942). Talrik 1 seminarietradgirden (1962,

Fragrostts meyastachya (Koel.} Link (19311, E. pooides PB. (1931) och F. pi-
losa (L) PB. (1941, Landskrona soptipp. Det. (. Blom.

Polypogon semiverticillatus (Forsk. ) Tyl Soptippen 1938 (det. (. Blom].

Bromus japonicis Thunb. Soplippen 1954

L. cartharticns Vahl, . longearisiatus Aellen (det. (. Blom) ar fortfarande
vinig 1 hackar pa Weibullsholm och har pa senare ar spritt sig till de
delar av Billesholms jarnvagen. som higger intill kompostplatsen.

Chenopodinm ficifolinm Sm. Ses med langa mellanrum 1 enstaka ex. som
ogras 1 odlingar pa Weibullsholm. Vid Flygeltofta (Saxtorps sni. forekom-
mer denna arl fortlarande ehuru myeket sparsaml. Det forefaller alltsa
som om denna vixt skulle ha myveket sma mojligheler atl pa allvar ctablera
sig pa norvdisk mark.

Amaranthus lividus L.: Thell v. ascendens (Lois) Thell. Landskrona. Weibulls-
holm. stationar sedan over 35 ar: Orja 19, ogras 1 handelstradgardar (det.
C. Blom).

Holosteum umbellatum 1.0 Weibullsholm fa ex. 1 tradgardshick 1959: grus-
gang 1 Slottsparken 1948 (lalvik).

Gypsophila Oldhamiana Miq. Landskrona soptipp. elt par ex. 1953 (det.
C. Blom).

Ranunculus sardous Cr. Talrik pa Garvimnes AD fabrikstomt dven 195859

Brassica juncer (L) Czern. Talvik pa akerskifte strax invid Weibullsholns
ekonomibyggnader (Orja) 1959—60

Rapistrum rugosum (1.} Allssp. eurugosum Thell. Weibullsholm. fabrikstomt,
1959

Cardaria draba (L.} Desv. Sedan flera ar 1 mangd pa Garvamnesfabrikens tomt,

Lepidium heterophytfum (DC Benth. och L. densiflorum Schrad. Garvamnes-
fabrikens tomt (1950-Lalet).

Coronopus squamatus (Forsko Asch. forekommer flerstides 1 stadens inve
delar pa grismattor. sa bex. pa de smala grasbarderna pa Radhustorget
vid Wrangelska parken m.tl stallen. Arlen namnes fran staden redan av
Retzius 1806.

Bunias orientalis T, Grasslant vid stalionen sedan manga ar: Citadellomradels
mre delar. (Pa bada stallena 1 fa exemplar,)

Cardaminopsis arenosa (L. Havek. Billebergajarnvagens grushiaddar (Orvja)
pa 1940 50-talet (enstaka ex.). Garvimnesfabrikens lomi 1 mangd sedan
flera ar.

Paotentilla norvegica L. Flerstades mom Landskronas hamn- och labriksom-
raden. ofta 1 mangd.

Geum macrophylfum Willd. Overgiven tradgardstomt vid Oregarden: ca 20
plantor 1962
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Melilotus indicus AllL Forefaller numera vara forsvuannen fran Weibulls-
holms forsoksjordar dir den under 1930—40-talen nistan arligen férekom
i enstaka ex.

Vicia pannonica Cr. ssp. eupannonica Hayek. patriiffades ofta i milten av
1940-talet i enstaka ex. spridd inom staden och dess omgivningar. tex.
i enstaka ex. (jfr Nilsson 1961).

Lathyrus aphaca L. Weibullsholm i plantskolan nagra ex. 1938,

L. tuberosus L. Forekommer fortfarande i fritidsomradets tallplantering vid
Erikstorp men har avtagit i frekvens under senare ar. Viixer dessutom i en
mycket livskraftig koloni i lomlgrinsen tll en sommarvilla beligen vid
nerkorsviigen till Alabodarna och har darifran spritt sig till viigslinten
mill emot (jfr Bol. Not, 1942, sid. 201},

Oxalis europaea Jord. Flerstides mer eller mindre stationidr, sa Lex. Wei-
bullsholm, handelstriidgirdar i Orja 19, kolonilotter inom Ciladellomridet,
gardstomter och tridgiardar (Oslergatan 161, Strandviigen 216).

O. europaca v. rufa (Small] Young forekommer sedan nigot ar fillbaka pa
kyrkogirden: antagligen dit invandrad med nigon krukviixt. Enligt Young
{1958) lir denna form vara ganska vanlig som naluraliserad i engelska
tridgardar,

Geranium rotundifolium L. Sedan minga ir sparsamt upptridande i en hiick
pa Weibullsholm och som ogriis 1 seminarietridgarden, dir den har fore-
kommit dtminstone sedan i bdrjan av 1920-talet, enligt ex. i Goéteborgs
Botaniska museum (meddel. ay C. Blom): nu mycket sparsamt.

Euphorbia esula 1., Viigskiirning vid avlagsviigen till Iildesborgs giard, en svag
koloni sedan minga dr.

Impatiens parviflora DC. har en gammal forekomst i seminarieparken, dir
den ursprungligen har insatts med tanke pa undervisningsmaterial, Diir-
ifrin har den sedermera invaderat andra stillen inom sladen, si Lex.
kyvrkogirden och Karlslund (jfr Nilsson 1959). Pa Garvimnesfabrikens
tomt upptrider arten sedan ell 10-tal dr tillbaka i flera striingt begriinsade
kolonier, kanske delvis inkommen under 1940-talet med ekved.

Orobanche crenata Forsk. forekom 1958 1 ett bestand av Petunia parviflora
Juss. hitrstammande frin hemmaodlat fro. Detta plotsliga upptridande ar
ditfullt eniir det da sikerligen var 10 dr sedan parasiten senast odlades pa
Weibullsholm.

Linaria repens (L. Mill. Weibullsholm i buskage sedan ca 10 ar tillbaka,

Plantago major L. {. rubra forckommer inom Orja 21 pa Malméviigens kanter
och intilliggande grisgangar och tridgardshiickar. numera sparsammare
in forr. Populationen hiirstammar formodligen direkt fran det material,
som pi 1920-talet odlades for genetiska undersékningar av den roda ort-
firgens nedirvning (Hammarlund 1927).

Dipsacus strigosus Willd. Hansen (1962) har visat att den viixl, som fidigare
har gitt som D. pilosus, istillet hor till ovan nimnda art. I Landskrona-
trakten dr tvpisk strigosus nvligen konstaterad vid en bick strax invid
viigen mellan Raga Iorstad och Asmundtorp. (1962 ganska talrik.)

Galinsoga parviflora Cav. men i svnnerhet G. ciliata (Raf.) Blake, som voro

J
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siilllsynta innu for 10—15 ar sedan, dr numera vill spridda och ofta be-
svarande ymniga inom Landskrona-trakten (jfr Nilsson 1952 o. 1961},
Centaurea nigra L. ssp. eunigra Gugl. Landskrona bangardsomrade en individ-
rik koloni. Ilirifran ir arten kind alminstone sedan ar 1924 (Blom 1933).
Pa samma stille forekommer iiven enstaka hybrider med €. jacea 1.
Lactuca serriola L. Garvimnesfabrikens omriade 1956; Kolonitriidgirdar och
viigkanter vid Renhallningsverket (fatalig).

Citerad litteratur

ALMQUIST. 15 leracium 1 H. Weimarck, Skines flora. Lund 1963,

ASCHERSON, P. u. P. GRAEBNER 1919: Synopsis der Mitleleur, Flora. Bd. V. Leipzig.

Broa, C, 1933: Bidrag till Skdnes adventiv- och ruderalflora. — Bol. Not.

— 1961: Bidrag till kiinnedom om Sveriges advenliv- och ruderatflora. V. — Acla
Horli Golhoburgensis. XXIV: 3.

CHRISTIANSEN, W, 1953: Newe kritische Flora von Schleswig-Holstein, Rendshurg.

Exkmaxn, E. L. 1912: Galium mollugo L. och dess underarter i Sverige. — Bot. Nol.

GELIN, O. E. V. 1945: Crambe abyssinica Hochst.. en ny oljeviixl. Agri Hort. Ge-
nelica. Bd 11

HAMMARLUND, (. 1927: Die Vererbung roter Blatifarbe bei Plantago major. - lere-
ditas 9.

HANSEN, A. 1962: Dipsacus pilosus L. lindes neppe i Sverige. - Bot. Not.

Haecer, E. I', 1056: Handbuch des Arznei- und Gewiirzpflanzenbaues, Drogengewin-
nung. Berlin,
HEeGL, G. 1918: Hlustrierte Flora von Mitteleuropa, Bd. VI 1, Minchen.

Hiernmgvist. H, 1953: Cuscuta australis P.B. i Sverige. — Bol, Not,
Hyraxper, N. 1943: Die Grassameneinkommlinge Schwedischer Parke . . . — Symb.

Bot. Upsalienses. VII: 1.

— 1949: Nva fynd av adventiva llieracia silvaticiformia saml nagra nyupptickta
samforekomster av gammaldags grisfroinkomlingar. Sv. Bol, Tidskrift. H., 2—3.
1953: Nordisk Kiirlviixtflora. 1. Stockholm.

- 1955: Tilliigg och rittelser till Forteckning dver Nordens viixter, 1 Kiirlviisler,
Bot, Not.

— 1958: Achillea lanulosa Nutt. en nordamerikansk vallfréinkomling. — Bol. Not.

LEmstany, L. 1909: Einige Mitteilungen zur Kenntnis der Gallung Veronica, —
Osterreich, botan, Zeitschr.

Merker. H. 1958: Bestandesaufnahme der Ackerunkraulvegelalion in einigen wesl-

schonischen Gemeinden. — Bol, Nol.
NevMan, L. M. 1901: Sveriges flora. Lund,
NiLssoN, A. 1942: Anteckningar om Landskrona-traktens flora 1. — Bet. Not.
— 1949: Orlartade tvi- och flerdriga prydnadsviixters formaga all ulhiirda siriinga
vintrar, — Agri Horl, Genetica VIIL
1952: Anteckningar om Landskrona-traktens flora I — Bol. Not.
1952 b: Orja sockens vegetation och flora. — Boken om Orja. Landskrona.
— 1958: En med ekved invandrad molluskfauna i Landskrona. — Fauna och Flora.

— 1958 b: Solanum nitidibaccatum Bitler som akerogris i Landskrona-trakten. —
Bol. Not.



368 ARVID NILSSON

Nivsson: A 19589: Karlslunds vegetation. — Meddel fr. foreningen Landskrona-trak
tens Nalur 11 istencil)
19461 Exercisfialtel. den sista resten av Landskrona slads norra falad. Skr. ulg
av Landskronatraktens natur I Landskrona.

— 1963: Hven. vegetation och flora. — Skr. utg. av Landskrontraktens natur IV
Malmo.
Prerersson. B. 1941 Handeln och vaxternas [jarrspridning Nordenskoldssaml

tidskrift, 1. Helsingfors

ReTZIUS, A. J. 1806: Farsok ntl en Flora occonomieca Svecine. 1. Lund.

Svons, Ho G 1894 Niagra bolaniska iakttagelser fran ostra Schleswig-Holstein
Bol. Not

STERNER. R 1044 Galinm pumilum Murr 1 norvdyvastra Furopn Acta Horhi Gotho-
burgensis XV

Youna. 1 P 1958: Oxalis in the British Isles. Watsonin 4: 2. London




BOTANISKA NOTISER 1963 - VoL.116 - IFasc. 3 - Luxp

Nordiska fynd av Rumex fueginus Phil. och av
ett par nordamerikanska Polygonum-arter av
gruppen Avicularia

Jamte nagra anmdrkningar om variationen hos Rumex maritimus

NiLs HYLANDER

Institutionen or systemaltisk botanik, Uppsala

Niir jag vid elt studichesok i Helsingfors 1962 gick igenom Botaniska
Museets inhemska samling av Polygonum aviculare coll., fann jag diri
malerial av en viixl, som starkl avvek fran resten genom sina blommor
och frukler och som jag igenkiinde som den nordamerikanska arlen
P, erectum L. Exemplaren voro samlade 1924 pa ruderatmark pa Jit-
kiisaari (Busholmen) i Helsinglors av den sirskill som taraxakolog be-
kante amatorbotanisten M. Puolunne. Nir jag visade mitt fynd [6r min
kollega professor J. Jalas. meddelade denne, att han bland museels
samlingar fran samma lokal Tunnil exemplar av en Rumer, som han
kunnat identiliera som den amerikanska arten R. fueginus Phil.; dven
den var samlad av Puolanne men hade fran borjan tagits for R, mari-
timus.

Rumex fueginus ulgor en amerikansk parallellart till R. maritimus ...
under vilken den Lo.m. drogs in som varietel av . Dusén 1900, medan
dess arlrilt forsvarats av den kiinde Rumer-specialisten K. 11, Re-
chinger. Denne behandlade arten mera korlallat i sin dversikl av
Rumex-arterna i Sydamerika, varifran arten 1895 beskrevs av Philippi,
nirmare bestiml (som epiletet anger) fran dess svdligaste del, Flds-
landel. mera ullorligl i den motsvarande monogralin 6ver de nord-
amerikanska Rumer-arterna. Del blev ndmligen smaningom klarl, ati
huvudutbredningen {or R. fueginus lag i lempererade Nordamerika.
men mellan dess vidstrickla viixtomrade dir och del drst kiinda fanns
ingen forbindelse intill 1937, da Rechinger kunde meddela den fran
I“cuador,

21 Bodaniska Noliser I3,
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I Nordamerika har den en niira sliikting 1 den redan av Linné be-
skrivna R. persicarioides, men enligl en undersikning av SL John 1915,
vars resullat dven Rechinger accepteral, skall denna dock vara klarl
morfologiskl skild [ran R, fueginus. Mot R. maritimns kan del diiremol
vara synnerligen svarl alt avgrinsa den senare: man skulle nistan
kunna pasta. atl dess viktigaste karaktir dr all den {ir amerikansk.
medan R, maritimus iir europeisk och inle mer iin etl par ganger som
tillfilligt adventiv blivit funnen i Amerika.

Vissa former av R, fueginus avvika visserligen stark!t fran maritimiis

genom [la- och korltandade innerkalkblad, men - som framgar av
Rechingers bilder varierar arten hiirutinnan yllerst starkt, och vissa

former ha innerkalkblad som i formen nippeligen kunna skiljas fran
dem hos maritimus. Iinligt Rechinger skulle emellerlid i sadana [all de
vegelativa karaktiirerna vara tillriickliga att skilja arlerna al: ulmiir-
kande for fueginus dro de m.Lm. starkt vagigt krusiga och vanligen
(siirskilt pa undersidans nerver! m.lm. papillosa, vid basen (ulom pa
de Oversla bladen) Lviira — svagt hjirtlika bladskivorna, medan dessa
av Rechinger hos maritimus karakteriseras som »plana (ej krusiga) och
vid basen killika»: fruklexemplar av fueginus avvika dirjimte genom
blomstillningens starkl rodaktiga firg fran maritimus, hos vilken
denna i motsvarande stadium ar starkt gulaktig,

Denna rodanlépning, som ofta (i sht pa magra exemplar) ocksa iir
myckel stark pa de vegelativa delarna, synes mig i sjilva verket som en
av de fa verkligt anviindbara karakliirerna for alt skilja R. fueginus
fran R. maritimus; i [raga om bladkaraktirerna ir det diaremol, sa vill
Jag kunnat finna, egentligen bara den tydligt tviira (— nagot hjirtlika)
basen diven hos de nedre stjilkbladen, som verkligen kan brukas. |
sjilva verkel dr niimligen variationen hos R. maritimus i fraga om blad-
typen mycket storre éin vad som framgar av Rechingers niimnda karak-
terislik: fiven hos denna kan en. ibland Lo.m. ganska riklig, beklidnad

av papillosa har forekomma pa de nedre mellanbladen, och dessas i
synnerhet rosettbladens — skivor diro ibland starkt krusiga och pa

rosettbladen ej sitllan m.Lm. tydligl tviirbasiga och samlidigt lika smala
som hos fueginus, relalivl LLo.m, innu smalare. Likhelen med vissa fue-
ginus-typer kan da bli utomordentligl slor. och i sjilva verkel har
Rechinger vid sina herbarierevisioner i etl par fall bestimt dylika
maritimus-exemplar (ran nordiska strandlokaler till R. fueginus.

Detta kan [orklaras av att sadana krus- och smalbladiga maritimus-
tvper - - av vilka den mest exlrema av Wiinstedt begavats med herbarie-
namnel . crispissimus — tydligen iiro bundna ill de skandinaviska
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lindernas havsstriinder men saknas i Mellaneuropa. Aven inom den
svenska maritimus-populationen kan man iakttaga en varialion i dessa
hiitnseenden: inlandsforekomslernas maritimas har alltid relalivt (och
vanligen ocksa absolut) bredare och sléiit eller pa sin hojd i sjalva kan-
len Litt smakrusig skiva. Aven i andra avseenden lorde skillnader fore-
ligga mellan olika nordiska maritimus-typer, enligt meddelande fran
profl. Jalas. som pabérjal en undersékning rorande detta raskomplex.

Det bor emellertid papekas, alt del dr just denna, m.Lm. utpriglal
smal- och krushladiga havsstrandsras, som masle rilknas som artens
nomenklatoriskt typiska form. Arlen beskrevs ju av Linné i Species
plantarum 1753, och visserligen anfor han hiir tva éldre synonym, etl
fran Tournefort, ell [ran Boccone, men vid sjilva beskrivningen hiin-
visar han till Leches Primitiee Floraee Sceanice (1744) och s, 248 i sin
egen Skaneresa, Beskrivningen (» Rumex [loribus hermaphrodilis: val-
vulis dentatis granileris. foliis linearibus»} dr — sa niir som pa tilliiggel
sgraniferiss — identisk med beskrivningen hos Leche, vilken Linnd
(jimte de anforda citaten fran Tournefort och Boeccone! anvinder [or
viixlen pa det nimnda stillet i Skanska resan och som genom angivan-
det av bladen som linedra just karakleriserar havsstrandstypen. Vad
Linné, med anledning av sitt méle med viixten pa slranden vid Bedinge
leje SV oom Dybeck, skriver om denna fir [6ljande: » Denna utom Skane
silsama ort wiixte allmén wid stranden. Orten har jag fort uti L
suec. till en varietet al Lapatho acuto (FL 293.), men jag kan nu ¢j
annal se. fin al hon maste wara et siirskildt slag. emedan bladen diro
smalare. mera gula, mera wagige, och hela érten har sit egit ulseende,
Roten ér dessutom helt rod twirtigenom. Del édr ingen Iwilwel. med
mindre Medici skulle finna i denna rot el oforlikneligt Medicament uti
blodsol, sura ben och andra evacualioner, som wida skulle 6lwertriiffa
bade Radix herbge Britannicge, och Rhabarber, om hon waore inford i
Apotheken. Orten sielf dr mera gul 1il blader och all, fin nagon annor
Swensk ort, och mer éin sjelfwa Luteola eller Wouy, hwilken hon utan
blommorna ganska myckel liknar, at del wore ganska sillsamt. om icke
denna kunde blifwa en farg-ort, til hiog och gul fiirg.»

Redan Leche anfor synonymel fran Boccone men tillfogar yiterligare
en morfologisk nol, som dnnu noggrannare karakteriserar arten: » Folia
linearia Luteolace, saepe undulala. Valvulae seminum spinis longioribus,
(quam diameter valvularum. instruuntur.> Han meddelar ocksa [ynd-
plats: Crescit in maritimis ad Lomma, vilkel ir den forsta bestiamda
lokaluppgiften [or R. maritimus 1 Sverige. Visserligen niimner redan
Bromelius i sin Chloris gothica (1694 en wviixt, som enligl Nordsted!
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1920 skall vara denna arl. och del iir ju om inle sikerl sa i varje [all
mycket majligt, atl det édr denna B. menar, om ocksa de av honom
anvinda eller anférda beteckningarna nog syfta pa andra Rumices:
men i vilketl fall som helst meddelar Bromelius hir som i de [lesta
fall — ingen lokaluppgift.

Om ocksa inget av de nyss niimnda svenska strandexemplaren hir
Lill R. fueginus, ir denna dock faktiskt funnen viixande i Sverige, niim-
ligen av G. A, Westfeldt i Boras: fabriken Kronan vid Viskan, varifran
material, samlal 20.9.1935 och ursprungligen bestaml som R. palustris
men av G, Blom 1938 ombestiml till R. Jueginus. ligger i Gioleborgs- och
Stockholms-herbarierna: det dr i rik {ruklt och ulmirkl av pafallande
sma blommor. Rechinger har 1937 (s. 144, resp. fig. 22 g} omtalal och
avbhildat en dylik smablommig form fran Nordamerika (North Dakota).

Héirutinnan avvika ovriga skandinaviska exemplar, som jag vill
rikna Ul R. fueginus, knappasl fran maritimus, i den man blommorna
iro tillrackligt utvecklade for aftt tillata en bedéomning. Fran Finland
foreligger (i Helsingfors-herbariel] ulover Puolannes redan niimnda
exemplar viterligare en, myckel senare kollekt fran samma stad: Verk-
kosaari, Verkosaaren kaatapaikka, leg. Lilli Laine 1.10.1947. bestiimd
1947 av L. Hiilonen till R. maritimus var. fueginus och som R. fueginus
av K. H. Rechinger 1959, Trols den sena arstiden visa exemplaren édnnu
ingen Lydlig rodfirgning. inte heller dr papillositeten utpriglad (papill-
haren firo [a och yvilerst kortal, men de nedersta stjilkbladsskivornas
osymmelriska. tviira bas vitinar om artens idenlitet.

Aven frin Norge har jag setl exemplar, som jag anser bora riiknas till
R. fueginus. Detta malerial, som jag fann i Trondheims-herbariet under
namnel R, maritimus, stammar hell fran en enda lokal, den som adven-
tivvixtlokal ej obekanta marken vid Pienes mdlle vid Buvik ulanfir
Trondheim. Den fdrsta kollekten, bestaende av nio exemplar, iir gjord
av O. A Hoeg 15.9.1927; exemplaren dro sma men rikligt fruktifice-
rande. Senare kollekter aro delvis mindre tillfredsstillande i fraga om
blommornas utveckling, men de vegetativa karakbirerna synas mig
definitivl visa, att R. fueginus [oreligger. De dro gjorda 13.9.1930 (O, A.
Hoeg: 1 ex.), 20.9.1936 (Th. Vogt; 2 ark: 142 ex.), 9.8.1939 (dens.:
2 ex.) och slutligen 18.8.1942 (L. Fondal: 2 ex.). Férekomsten ir av
specielll intresse genom delta upplriidande av arten under sa lang lid,
hur nu én detta skall forklaras: genom nyimport vart och ell av de
olika fyndaren (eller kanske del nirmast foregaende arel) eller genom
sjalvsadd pa plalsen (elter 1927 ars plantor hade ju en sadan varit
tiinkbar) eller rent av, alminstone i nagon man, dirigenom alt exemplar
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kunnal perennera pa stallel: Rechinger anger (1937) arlen som annuell
eller bienn men mdajligen ocksu perenn. En upprepad import éir kanske
troligast hur som helst ér lokalen kiind for ett flertal arter av nord-
amerikanskt ursprung, bla. den under manga ar (kanske alltjami?)
kvarlevande Glyeeria grandis S, Wats., om vilken Gjerevoll (1955)
rapporteral.

Som i inledningen nidmndes. (6rekom pa den kajplats i elsingfors,
dir Puolanne samlade Rumer [ueginus, den nordamerikanska arten
Polygonum erectum L. Denna redan av Linné 1753 beskrivna och i
Nordamerika vanliga och vilt uthredda art synes miirkviirdigt nog ¢j
forut ha anlriffals eller alminstone ej rapporlerals som adventiv i
Furopa. Otiinkbart dr vil inte, all den iakllagits diir men endast lagits
for en av de manga formerna av P, aviculare coll.; habituelll liknar den
mycket, genom sina stora och breda bladskivor. en sadan heterophyl-
lum-ras som var. eximium. Den ir emellertid mycket Lilt att skilja
fran alla avicilare-raser genom all kalkbladen i sin yitre del inte iro
vita eller skiira utan tydligt gulgrona; likasa ir frukten myckel karak-
leristisk: den liknar visserligen 1ill form och storlek den hos var.
ervimitm men dr blankt morkbrun ulan striering.

Med P. erectum har tidigare forviixlats en annan nordamerikansk
dixl, som farst 1917 beskrevs tav S, I\ Blake) som egen arl, P. acho-
reum. Lpitelet skall betyda ungeliir »utan hemland», och hos Gleason
1952 antyds Lom. all arten ej skulle vara av nordamerikanskt ur-
sprung. Sikerligen ér den emellertid (som Blake sjily ansag) en i Nord-
amerika hemmahorande arl dess kalktyp dverensslimmer i lirg-
schemat hell med erectum, medan en sadan ar obekant bland Gamla

viirldens arter - lastin den tvdligen, att doma av Blakes och florornas

uppgifter, endast dr kind fran kKulturmark, ungefir pa samma sitt som
hos oss aequale-gruppen av P, aviculare. Fran P, erectum skiljer sig
P.achoreum genom matt gulbrun, pa ylan sgranulerad» nit och genom
att kalken endast ovan notens bredaste del dr fribladig och diir sniivt
hopdragen. Stjilkens huvudgrenar iiro vanligen uppstigande och mera
rikgreniga in hos erectum, och helerofyllin dr mindre ulpriglad in
hos denna.!

Detta stimmer ocksa (6r del malerial jag sell av . achorenm fran
det nordiska floraomradel - fiven denna art dr funnen hiir som adven-

Udag har haft tillfille att studera £, achorenm diven i kullur; den odlades niim-
ligen i Uppsala Botaniska tridgdrd sommaren 1955 ur o, erhillet frian Botaniska

triidgirden i Montréal; heliggex. frin denna odling finnas i Uppsala-herbariet (leg.
T. Willén 21.9.1955).
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tiv. I Kopenhamns-herbariet fann jag nidmligen Iva insamlingar diirav,
bada under namnet . erectum, bestiimda av resp. C. H. Ostenfeld och
K. Wiinstedl: hir hade man alllsa reagerat [6r viixten som en inkom-
ling. Verkligl anmiirkningsvirl var, att bada kolleklterna hitrstammade
fran samma plals. nimligen hamnen i Svendborg pa Fyn. men tagils
med 26 ars mellanrum. den ena 1899 av P. M. Pedersen. den andra (vid
Oxenbjergs angkvarn) 1925 av Svend Andersen. Om det senare fyndel
skall tillskrivas nyimporl eller om viixten kunnat hehalla sig genom alla
aren genom frosadd, dr om6jligh all avgora: nagra uppgilter om fore-
komsten uldver etikellernas magra data har jag ej funnil, Hur som
helst ar diven denna art, liksom P, ereclum, viird att eflerspana pa vara
ruderalmarker,

Summary

On Scandinavian finds of Ruamex fueginus Phil. and of two North American
species of the Polygonum aviculare group, together with some remarks on
the variation in Rumex maritimus L.

The American species, Rumer fueginus Phil., is reported as an alien from u
few Scandinavian loecalities: Sweden, Boras (prov. Viistergotland). leg. G. A,
Westfeldl 1935; Norway, Piene’s Mill at Buvik near Trondheim iprov. Sor-
Trondelag), leg. O. A, Hoeg 1927 and 1930, Th, Vogt 1936 and 1939 and
E. Fondal 1942; and Finland. Helsingfors {Helsinki), leg. M. Puolanne 1925,
Lilli Laine 1947, It is very closely related o R. maritimus L., forms of which
from Scandinavian sea shore localities often offer some of the characteristies
given as exclusive for R. fueginus, such as strongly crispate and more or less
papillose leaf blades,

In the same place in Helsingfors as one of the fueginus finds, he same col-
lector, M. Puolanne, also collecled (in 1924) a North American Polygonam of
the Avicularia group. namely P. erectum 1. The similar, likewise North Ame-
rican species, P. achorenm Blake, has (wice been collected at the harbour of
Svendboryg (prov. Fyn) in Denmark. Neither species seems lo have been re-
ported before from Europe,
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Soil Moisture in Relation to Heath and
Meadow Vegetation

II. Soil moisture conditions in a tall herb meadow

By FOLKE ANDERSSON

Laboratory of Plant Ecology, Botanical Museum of the University, Lund

(Meddelande fran Lunds Botaniska Museum, Nr 182]

In an carlier communication (F. Andersson & J. Erieson 19631 some
principles and methods concerning soil moisture studies have been
discussed. The following paper will exemplity these methods ef. I
Erieson 1963), which have been used in connection with the present
aulhor’s investigalion of a special area with tall herb vegetalion. Besides
some notes on the vegelation and the main features ol the soil moisture
regime of this tall herb meadow are given. The invesligated area, Linne
bjer, is situated 10 km E of Lund in S, Sandby parish, Skane. Soulh
Sweden,

Vegetation

The area in question occupies a depression on a northexposed
slope covered by a Quercus robur —Corylus avellana forvest. To the
grealest exlent the meadow consists of high produclive vegelalion,
mainly a Filipendula wlmaria —Geranium  pelusire community  see
table 1). In table 1 the percentage of small square frequency (I
and lhe characteristic degree of cover (() are given for each spe-
cies. The degree of cover is determined in homogeneous stands ac-
cording lo Braun-Blanquet (1951 p. 59 and the characterislic
degree of cover is calculated according to Tixen & Ellenberg (1937
p. 137).
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{Covered part of

. Middle ol cover
Degree of cover the square Middle of

{Cover class) class
R alam o Fuiesd Very small cover 0.1 %%
L b T < 5% 2.5%0
2 55— 25% 15.0 %0
3 25— 509, 37.5 %
" G o S 20 70 % 62,5 %
5 To—100 %o 87.0 %

The nomenclature of the vascular plants follows Weimarck (1963]
and as lo bryophyles Jensen (1939).

Soil protile

archaean moraine area (north
east moraine) and Lhe mineral soil is a moraine dominaled by line
fractions as clay and silt. The humus layer is a mull. Due to the
effect of subsoil waler the soil may be classified as a mull gley soil.
A short deseription of the soil profile follows (ef. fig. 1. lig. 2 and
tig. 1: especially root diagramj:

Linnebjer is situaled wilhin the shale

{ I em 7 Litter; well decomposed herbs and leaves,

115 em A Mull layer, Colour: the upper ten cm more or less black and
the lower five em very dark gray (mam colour 10YI0 3/1); high
granular structure. The bulk of roots is found in this horizon
Only scattered roots reach further down. Loss of ignition ¢
25 "o, Clay fraction reaches 35 %o.

15 25 em Transitional zone to gley horizon. Colour: dark gravish brown
(IOYR 4.5/1.5): still granular structure. Highest elay contents.
Wormbholes.

25—53 em G, Oxidized part of glev horizon. Strongly coloured by Fe' ™, main
colour reddish vellow (7,5YR 6/6). The upper part of the
horizon with prismatic structure. Fissures (see fig. 1:¢). Loss
of ignilion now constant, ¢. 5 %o Still some wormholes.

5 93 em G, Reduced part of gley horizon, Colour: dark brownish grav
(7.5YR 4 2}, Compael and rather impermeable part of the profile.

<93 em € Underlving rock of shale poor in lime. Colour: dark gray
(2,5Y 4/0).

Determination of pH (lable 21 has been made in soil samples exirac-
led with destilled waler or 0.2-n KCl in the volume relation soil:
liquid as 1:2. Measuremenls were made electrometrically (Beckman
pH-meter model N-2} wilh glass electrode after sedimentation during
12 hours. Samples gathered on Lhe day ol digging of the profile.
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Table 1. Linnebjer. Filipendula ulmaria - Geranium palusire vegetation.
16—19.V 111962,

F¢t Ft
I Quercus robur (fol.) 35+ FPrunelln vulgaris 2
' Ranunculus «acris 42
Corglus avellana (fol ) 28 CIrTC OIS 531
frearia 4=
tehillea ptarmica 184 repens 67!
fegopodium podagraria 7l Rumer acetosa 274
tnemone nemorosa v Stellaria nlsine . 4x
tngelica sylvestris h3- Crtica dioien . 4
\nthrisens syloestres 111 Valertana dioica 36
Caltha palustris 87 Veronien heccabunge ol
Cardamine pratensis 2% Victa creacca 111
ferastinm holosteoides 4 Vieda palustris . 20!
Cirstam palustre 101 |
Crepis paludosa 331 opecurus pratensis 9!
Epidobium hirsufum 21 falamagrosfis caneseens ‘ 11*
— montanam v Carexr caespitosa |44
Pyuisetum arvense a1l — disticha : ‘ 381
Filipendula ulmaria 1007 Deschampsta caespilosa 247
Gralicm aperine 41 Fleocharts nmiglumis [ =%
— palustre . 200 Festuea pratensis 2%
uliginosum g1 Glyceria fluitans . 167
Greranium palustre 602  Holeus lanatus ... .. 291
rofberfianum 117 Juncus conglomerafus 20!
Geum rivale 712 Wolinier caerilea a1
Lathyrus pratensis 4% Phalaris arandinacen 201
Lychms flos-cucult 161 Phleum pratense ..., ... ‘ 25
Lystmachee numaalario 202 Poa trivialis 58% |
— ORI O T Y o et et e 932 |
Lythrum salicaria 131 Brachythecium rutabulum bR |
Mentha arpensis 225 Calliergonella cuspidata a1
Myosotis palustris 731 Campylium stellatum 111
Polygonum hydropiper ax Fissidens taxifolins 2
Potentilla erecta ix Mninm affine 441
Figures calculated out of 45 square {1 m?) analyses
Species belonging to vernal aspect and nol entirely represented
ifol) Folage projection from trees and shrubs outside Hhe square
Important soil physical properties of the profile in relation

to soil moisture

In table 3 and fig. 3 the most importanl physical properties of the soil

prolile ol the Filipendula vlmaria—~Geraninm palustre tall herb mea

dow are given. Three curves are ol special interesl ifig. 31: porosity.

water capacily and [lifteen-atmosphere percentage curve. The curves

mentioned emphasize Lhe same fealures as found in lhe description

of the soil profile. viz. the great difference between mull layer and

mineral soil. The porosily curve shows a marked [lexion al a depth
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I"ig. 1, Linnebjer, profile no 9. Photo of soil profile. Verlical section from 0—100
em depth, and four horizontal sections at the depths of 5 em {al. 15 cm (b
35 em |¢) and 7H em id). Photo November 30, 1962,

of 25 em. In the upper part of the profile the porosily is very high,
5585 %o, while in the lower part it decreases towards the shale.
In part I the imporlance of soil pores has been mentioned (. An-
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Fig. 2. Linnebjer, profile no. 9. Diagram showing the mechanical composition of

soil. and its variation with the depth. In the dingram only main classes are denomi-

nated. The curves, however, represent also the further dividing of these classes.
As 1o particle size classes see F. Andersson & J. Ericson 1963 p. 263.

dersson & J. Lrieson 1963 p. 262). In these the uptake of water and
nutrients as well as the gas exchange belween soil —waler—rools take
place. Therefore it is evident that a descriplion of these is desirable.
As o the inlerprelation of soil moislure availabilily the pore sizes
are of significant interest {Odén 1958}, since the retention is delermined
by the forces acling in the pores,

Also the available storage of soil moisture (w,—y;5.4,) shows a
difference between the mull laver and the mineral soil. It has a wider
range in lhe mull laver. because lhe fifteen-almosphere percenlage is
lower here than in the mineral soil. A rather uniform course of Lhe
fiftecn-atmosphere percentage curve in the mineral soil is shown. The
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Fig. 3. Linnebjer, profile no. 9. Diagram showing the variation with the depth of

porosily, waler capacity and fifteen-atmosphere. A curve of the lowesl observed

aclual waler slorage is added (7.5.1962). The sum of available storage refers to
the horizons (0 -90 cm

waler capacity curve runs parallel to that of porosily. The greal differ-
ences in specitie gravity and bulk density deseribe also the difference

menlioned (table 3).

Table 2. Linnebjer, profile no. 9. pH determinations.

Depth. .H IHIII]—2Ui20—2.'1=25—3|]-;i{l -Iﬂ-i-l)—.")l]!h[l---ﬁﬂﬂﬂ 070 H[Ilht} 90/90—100
1 | | |

Extract | i ! ‘ ‘
HL0 66 6.5 0.8 6.8 .8 .8 .8 6.9 | 6.8 6:% | 6.9
| KCI : 6.0 | 5.6 57 a8 5.8 6.1 6.1 % i ! 6.2 .4

Figures calculated as mean of duplicated samples,
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Table 3. Linnebjer, profile, no. 9. Survey of important soil physical properties.

Water contents in mm™*

ability

| Permeability
= B o

z =1 | &0 £ | ! k

= T = o R =X s

ot 2ol = Bl & | ., e cm hour

- 22| = g BRE| we i =i |

= sElagRleg|mue =4 S| gE =

e =S lEglEaAl IRl S | S o T L

A SC | fAalkd Mol waa | = af | B3 1 I

— e I BT el T - S - -

10
20
25

90—

0— 10%% 173 | 82,7 75,6 223 | 210 54,6 | 755 01 2,20 0488 | 19

20 23.1 | T0.6 | 73.4 26.0 | 26,8 466 730 | 04 235  0.55 036 | 2.6

25 20,2 20.8 ) 29.8 170 | 144 1541 20.7 | 0.1 2.59 1.00 0.03 6.4

30 21.8 | 28.7 | 20.5| 17.0| 153 142 1 201 1 0.4 2.58 1.10 12 0.12
30— 40 46,7 | 53,3 | h24 | 343 | 288 236 3516 0.8 2.6 1.23 0.078 == 0.008
10— 50 51.3| 48.7 | 47.1| 334 | 272 19.9 164 0.7 2.67 | 1347 =0.008 12
30— 60 61.8 382 37.9) 202 267 1.2 | 369 1.0 2.67 | 1.64 0.89 1.2
60— 70 61.2 33.8| 38.3| 26.4' 234 | 149 368 1.5 265 1.62 | 047 1.3
70— 80 0.6 39.4 39.0] 29.0 269 121 1 375 1.0 2,68  1.62 <0.008 0.17
80— 90 57.8 422 408 327 273 l 135 | 39.1 1.7 2,74 1.58 0.15 0.13

100 66.3 33.7! 31.7! 367 242 7.9 | 30,2 1.5 269  1.78 i-:f_ 0.008 (.78

I mm 4879 3121 4955 304.0 2620 2335 4858 9.7 - —

Pigures caleulated out of two samples. k-values represent single sample.

# In case of 10 em horizon the values of volume "y can be equalled to mm ilike
pereipitation).

4 Figures derived from single sample.

Table 4. Linnebjer, profile no. 9. Actual tolal storage of soil moisture.
Figures in mm/10 ¢m horizon*

Depth (1961 1. 22 | 4 | 27 : 1962

25
30
A0

i.
em (. \'|I| VI vl IX Ix ¥ ; 16. 1
| |

11. X

2
-1
—

sav|7 v

0- lll! 19.6 610 646 567 55.2 | 66.1 | 59.5 796 | 78.4 48.9 ] 60.0 71.6 60.0 | 75.5
10— 200 45.1 G 28.2 485 48.3 | 64.2 | 56.6 T3.6 | 76.0 355 | 40.6 450 454|730
20— 25/ 31.5 395|320 263 31.3| 43.9 | 39.7  33.1 | 429 23.0 | 16.6 | 30.6 | 27.4 | 29.7

3003450 48,6 | 35.2 271 337 375|395 333|393 234 275 ".’.Tﬁ 19.8 | 29.1
400 56.7 53.1 | 60.9 457 57.0 38.6 | 36.6 | 49.4 | 58.4 41.0 | 40.8 | 448 293 | 51.6
a0 493 43.2 ) 50.3 422 430 489 389|464 | 40.7  29.1 [ 45.0 12952881 46.4

;50
60

60 39.1 33.9| 38.8 38.7 3(l.ﬁ|3{'i 3 353 | 40.0 | 56.7 | 33.7 67.2 32j1 340 36.9
- 700 324 30,4 | 36,56 31.9 | 337 | 33.9 | 349! 325 | 37.4 | 34.0  F8.0 324|343 368

— R{]i 304 30.1 | 37.5 |i?‘! 33.9 | 40.8 | 360 31.4 | 32,4 | 88.2 76.3 37.5|36.0 37.5

80— 90 348

34,9 | 33.5 | 32.0 | 32.1 | 40.0 | 35.4 ‘ S2.8 145, h 325 407 345 30.7| 349.1 |

90— 100 332 91.41]125.5)(40.1}{(22.41{(45.41[127.01] 37.6 (40,7 — (30,2
|2 mm l |

(— {]{114111.’..4‘442.6 4475 3820 398.20 470.2| 432.9 457.3 4008 3503 4927 1235 3457

o In ease of 10 em horizon the values of volume %o can be equalled to mm {like

4565.6

precipitation|.

{1 andieales nneertain determinations. This is caused by high contents of unwealh-
ercd shale in the sample. Excess water always observed in the 90—100 em horizon,
and thus the actual waler contents in fig. 4 ean be pul to al least the level of
water capacity.
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Depth in em
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I'ig. +. Linnebjer. profile no. 9 Diagram showing the relention of soil moisture
amd its vearly variation with depth. Explanations: pF classes see legend; curve of
thick dashed line indicates observed level of soil waler lable; day of sampling
imdicated on hime scale. Precipitation measured within the meadow area by con-
ventional method. Rool diagram shows frequency and distribution ol rools.

In fig. 3 il is also possible o read off the unavailable waler and
the parl of pore space not or occasionally occupied by waler. Further.
the diagram shows the material volume and the pore space.

The yearly regime of soil moisture

In table 3. ltable 4 and fig. 4 ligures of quantily and inlensily ol
soil moisture of the prolile are given. I'ig. 4 is an atlempt lo describe
the variation of soil moisture regarding ils retention in terms of pF
in a soil at different depths during a long period. Out of curves illus-
irating the relation between soil moisture lension and corresponding
soil moisture values (separate curves of each horizon represented in
the tables are made) actual observations ot soil moisture slorage can
be converted into pF. The curves mentioned are o be considered as
approximate as thev are drawn oul ol too few values (plF 0.4 (0.7],
3.4, 4.2) With knowledge of the general course of the pl' curve in
similar soils and regarding the wide pI? classes used in the diagram,
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however, the dingram gives a rather expressive survey ol lhe soil
moisture conditions studied.

The precipitation during the observation period has been higher
than average, especially during the summer ol 1962 (cf. Ericson 1963.
table 5. p. 394). This is shown by the observed soil waler lable. the
level of which is close 1o the soil surface during summer 1962, The
observed level, however, is complex and is highly influenced by the
superficial excess waler,

Due to differences in porosily and permeability of mull layer and
mineral soil (see table 3] an accumulation of soil moisture is found
in the upper 2530 cm horizon, This is parlly seen in fig. 4 indicated
by low pl® values. (Some irregularilies during May—Augusl in the soil
moisture paltern may be caused by improper sampling or natural
variation.) Between 60— 90 em (G, horizon; higher pI" 2— 4 are found.
Due to the influence of lrue subsoil waler low plF values are found
at 90 cm and downwards,

As 1o the excess waler in the soil this is found more or less regularly
during the year in the horizons of 25 —35 em, 90 —100 ¢m and scat-
tered during autumn, winter and spring in the enlire mull laver. This
is found when the actual deficil is calculaled, w,—iw,.

When the soil moisture conditions of the Filipendula ulmario—~Ge-
ranium palustre tall herh meadow is discussed the interest is centered
round the mull layver. As seen in fig. 4 waler stress is nol observed
during the vegelation period. From May lo November the pl® of the
mull layer is observed lo vary belween plF 0 -3, ie. the waler is
always readily available (Odén 1958). According to Kithnell (1960)
soils ol this type are classified as “Feuchllullbiden™. The secondary
effects of soil moisture, e.g. impaired aeration. is probably efficacious
all the vear on the lower part ol mull layer and on the entire mull
layer during November—May. Then the soil is more or less walerfilled.,
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Soil Moisture in Relation to Heath and
Meadow Vegetation

IlIl. Soil moisture studied on “Lunnarps fdlad”

By JAN ERICSON
Laboratory of Plant Ecelogy, Bolanieal Museum of the University, Lund

(Meddelande [ran Lunds Bolaniska Museum. Nr 183

This paper is a supplement (ef. IF. Andersson 1963) to part I (I
Andersson & J. Ericson 1963 of our studies on soil moisture. [t gives
some notes [rom an investigation of vegetation and soil in an area
with heath vegetation. This area, “Lunnarps filad”, is siluated 14 kmn
LSE of Lund, on the northern slope of the ridge of “Romeleiisen”,
in the parish of Bonderup, Skine, Soulh Sweden.

Vegetation

The area which amounts to about 6 ha (15 acres) is for the mosl
part (70 %) covered with healh vegelation (Calluna heath. Nardus
heath. and Festuca ovina heath), It has been used for permanent graz-
ing for at least 200 years. During the last years it has been grazed by
heifers from the middle of May to the end of September. A part (20 %)
of the area has sometimes been ploughed, the last time about 30 vears
ago. A greal part ol this earlier cullivated land is now a Cynosuras
cristatus grassland (area no. G. 13). Between this grassland and o Fes-
fuca ovina communily (area no. G, 11} near by, another grassland rarea
no. G.13) is found, the floristic character of which has a medium
position between the other ones. The area no. G. U1 is a soulhfacing

slope with patches of Calluna vulgaris (fig. 1). The vegetalion (see

table 1) will nol be discussed in delail here. The nomenclature follows
as to vascular planls Weimarck (19631, as lo bryophytes Weimarck
(1937), and as to lichens Magnusson (1936).
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Fig. 1. Lunnarps falad. In the foreground the grassland commumty of the area
no. G 13. behind the south facing slope of the area no. G 11 with dark palches
ol Calluna pulgars. I. Ericson photo. April 18, 1962.

Soil profile

In the area no. G. 13 a soil profile was dug. The humus layer (A)
which extends to the depth of aboul 15 em. has in ils upper part a
loss of ignition of 9 . It has the granular structure of a mull (colonr:
dark brown, 10YR 3'3) with a comparatively low humus content. The
stoniness is here none or very low. partly due to earlier cultivation.
Rool frequency is very high.

The underlying horizon (B} is of a dark vellowish brown colour
(TOYR 3/4). It includes the depth from 15—35 em. In this part of
the profile the highesl contenls of coarse sand are found. and lhere
is a marked increase of stoniness (gravel and small stones). Rool fre-
quency 1s shill rather high.

Downwards the B-horizon successively changes into the vellowish
brown C-horizon {10YR 54 which is reached al aboul the depth of
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Table 1. Vegetation analyses from Lunnarps fiilad.

Stand G. 15| G 1816, 11
Cerastium holosteoides . ... 0o viiihiiiinissisanesanaas g aax f2 8r
Cirsinm pulgare ... .ooovvviaiaiiens Jel e R e 45x | =
Leontodon autumnealis ... .. e SR e §21 (I
Prunella vulgaris ovveiiseeesrsssrssnsrsansetassrnzcsess 82x 42% 8r
Rantificttlils GCTi8 .. v.ivivesinsasasrssissnsrssaanssnnsy e 7% —_
TOAMGTACUHIT SP. oo e vnrnosssssssviossrssassasasidn i ] o a2 =
TEHfONMM FEPENS o ooveeinemananee e eaiistaninss o] 1008 100 S
Cynosurus cristatits .........oocienn. b e S e R s 1004 92! 8
Lolium perenne . ........coovvevmneeios AT L 100¢ | 58!
Poa prafensis . ........co.oociiieen S TR e v o11 | 92t | 58«
— FIDtallE i ens s b v bRl i R = J6% = =
Calluna pulgaris . ......oocievesocaiesees e M o S0x 1002
Galivm saxatile .........ccviiesinanieis e e R - 26x 171
Polygala vulgaris ......... e e T SR i R e - $3=} 92
Stellarin graminea . ..... AOwg o R iRy g i By B g ! O H8y Jiax
Trifolinm dubIUIM o s vors i ibausnisnsnrssasonzanssasss % L H2x
Veronica officinalis .....ciiiiaiiieaiiriaiisarnarianaiaas 1510 i a8t
Sieglingia decumbens ..oy AR [ 18 H8x | Has
|
Anemone pulsatilla ........c.coviiiiiiiiiiiiiairaies — 8 aUN
Ononis repens . .....ooevvvesss S P ey e 422
Rumex tenuifolius . . .ooooviiivreinennirinassaess ia e 42r
Thymus serpyllum . ........ e e R e e - | 8 172
Agroslis caning Ssp. MORMIRA .o ooovveen s aaernes e 100!
ATEA PPOBCOX .o vianvenaasoniiatsnaransasansonsieyo . AN —- 66x
Carex cargophyllea ... ..o ooiiinn. e DETGE s R yr 8% 66!
Dicranum Scopariim  ............... R A : 25!
Hypnum cupressiforme . ........ i e { = 73l
Plearozium sehreberi ..o e s R T e a8t
Polgtrichum Juniperinumy . .....ooovoioiiiesana oo anns - —4 1007
Cladonia JUreat@l ......o.coovenzsaesiniianaiiiriosiariae: = = 25%
L Ll A e e L IO DGR iy - - 17%
e FARGIJOPIMIS v o snnivans smansiae S T 17!
— sylvatica (coll.) . ..ooiiiiiiiiiieei i 8
Peltigera Camina . ........ocoooeieueens S e i e N = 13r
Kol TTIEIOMMRE '« s siass i v costniismsmaanis Tt oo 921 | gax
Campanula rotundifolict . ..........ocoviiriiiiiiiiiii 731 100! | 100!
Carlina pulgaris . ....o.-oveiaieeraiianas RS e e | 17r | e5¢
Guliunt DerUm . . ooouveaviinens WSS MOty Sl s R | 27 58 BHE
Hieracium pilosella ... ... I R (s B L R oot L1002 [ 1007
Hypochoeris Tadicqlt ... ..o ovemomiiemaarnmataenaan A EHE Sl
Lotus corniculatus . ........ ... e D e D e 27% fi6x agx
Plantago lanceolafa . o...oooooioviieiaen PR e 821 921 | 66X
Ranunculis bulbosus ......coiciiviereasrrasiansstasrneas 82x 66% G
Rumer aeetOstt ... vreerassniivadedvsnessyssvsssenssnse A6 25% 17r
Saging procumBens ........oscesescreniiantaiaianin 18% 8
Vil CRBIINE o vvvsnvaoremaesyasiesanssh ey oa sl A BeR ] adt 92x
Agrostis tenuis ......cooooniiiiiiannn o e i Co..o1002 o100t o100
Anthoxanthum odoraflIm . ....oiciiviaiimvansiorisrreraes 102 ' 100t 100
Dactylis glomerafa . ........ooco.. e R T Lo S [ 100s 66 | 50N
Festuoe OUITI o o cvvnnmososersrssstnssavpapyssnnsaeaiaise I 1002 | 1000 | 100%
R e e e b B e ey S ey ek 27% 66! | 25% |
Louzula campestris . .....oooiiiiiiannns E e, e b 1007 92! i 100!
Brachythecium rutabulum ............ a ST e b g9x | 17% -
Muium affine .. ...ooviivinavaiiis R T S S ] 17% 8x
Rhytidiadelphus SQUOTTOSUS o ooooovveererrnrirernzrrete 18 42x | 331
Number of spec. 18 48 66
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Depth in em

Iig 2 Lunnarps falad. profile Noo G 13, Diagram of stoniness showing ils variation

with depth.

Additional species: G.1d: Bellis perennis, Chrysanthemum feucanthemum, Galinm
mollugo, Medicago tupalina, Pimpinella savifraga, Potentilla anglice, P.oerecta, Saxi-
fraga granulata, Trifolium pratense, Veroniea chamaedrys, V. serpyllifolia. Deschamp-
st caespitosa, Nardus stricta; GA3: Fragari veseda, Knautin arvensis, Potentilla
anglica, P. erecta, Scorzonera hamilis, Trifolinm pratense, Veronica chamaedrys,
Voo oserpyllifolie, Nardus  stricta; Goll: Anthyllis valoneraria, Botrychium lunaria.
Cerastium arvense, (. semidecandrum, Euphrasia micrantha, Helichrysum arenarium,
Hieracium wmbellatum, Myosotis hispida, Plantanthera bifolia, Paotentilla anglica,
Seleranthus polycarpos, Silene cucubalus, Teesdalin nudicaulis, Tragopogon praten-
sis, Frifotium campestre, Verontca chamaedrys, Vieia cracee. Bromus mollis, Lopho
colea bidentata.

By carrying oul the vegetation analyses, areas with homogenus vegetation were
delimited according to the general survey oblained by a preparatory study. Within
cach such smaller area a number (11 or 12) of squures (4 m?) were analysed, using
the scale of tolal estimate (Gesamlschatzung) by Braun-Blanquet 11051 p. 60—61].
The table gives a summary of the square analyses from the three areas. It shows
frequency percentage pr 4 m? and medium estimation of the squares where Lhe

species referred Lo oceurs,
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Fig. 3. Lunnarps Filad, profile no. G 13. Diagram showing the mechanical compo-

sition of fine earth, and s varviation with depth, In the diagram only main classes
are denominated, the curves, however. represent also a further dividing of these
classes. As (o particle size classes see F. Andersson & J. Ericson 1963 p. 263,

70 em. Deeper than 40 em rool [requency is low. and decper than
60 em very lew roots are found.

Excluding details the composilion ol the fine earth is rather homo-
geneous all over the profile, with sand and fine sand as the dominaling
particle size classes (fig. 31. It should be pointed out, however, that the
difference belween parallel samples from the same level someltimes
could be rather high.

The proportion ol coarse malerial increases with the depth. Down
to about 25 c¢m depth the percentage ol gravel and small slones rises,
and al deeper levels big stones are added (fig. 2). The sloniness made
it impossible lo use lhe sampling cvlinders at depth below 50 em.
Instead general samples of about 10 dm?® were brought up from the
three lowest 10 ¢m horizons. From the upper horizons where the sam-
pling cylinders could work satisfactorily the stoniness was determined
separately from samples of the same volume (10 dm?). Of course these
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b5 K
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Iig. 4 Lunnarps Lilad, profile No. G 13 Diageam showing the variation with depth
ol porosity. water capacily and fifteen-almosphere percentage. A drainage curve

corresponding to pF 2 1s added,

general samples eannol give quile represenlalive values wilh respect

1o big stones.

The mineral soil is a moraine (till} derived from the underlying
Archacan bedrock. Additional malerial of diabas and shale is almost

negligible.

Table 2. Lunnarps fiilad, profile ne. G. 13, pH determinations.

|
Horizon [0 3510 1[l—15|lf1—-2l}i2{l -2.':!

3.6 a6 | 80 | 2.8

Exte. | a|3:8! 2.5 3.6
HO  b|54) 521 3.4 | 50 3.1 9:1 2.1
4.6 1.6

Extr. {aja8] ¢3! a6 | 45 | &
|

i
KCL | b{46) 4.4 | 46 | 41 e 3 |

EX |
3.0
45
43

ot

=1 ]

(

-

4
4.3

| | | o0
25—30:30 35 35 —-10!4!)—4-") 4550 50~ ﬁl)lﬁl} -7070-80

A
9
14
4.4

i

a.1
2

.1
4.8
4.3
4.2

Column a: Fresh samples (May 19621, Column b: Air dried samples, delermined on

\ung. 2, 1962, All samples gathered on May 8, 1962
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Table 3. Lunnarps fiilad, profile no. G. 13.

| Water contents in terms o
| | volume Y, 4
FPermeahility

ARy £ 2ud | k
= = E S & 85 I ‘E-E é‘ cm‘hour
= - o) o o b 2 *
&s |54 52, = | w8 2E EZ8
RS |mee|twe - = o o R ans
i 5i 36.9 641 60.8 38.4 13.6 10.9 2352 | 093 27 12
a— 1llI 18,1 | 51.9 0(.9 36.9 16,2 124 2.08 1.24 73 18
1015 a0 a0l 48,3 ‘ 32.7 114 2.9 260 130 61 a
1520 504 49,6 16.8 | 28.6 10.5 8.7 2.62 1.2 28 B
26—25 219 45.1 41.6 | 229 ¥al ) 2.64 1.45 24 11
25—-30 576 494 | 305 | 218 .4 1.5 2.64 1.52 21 1
30—35 59.8 40.2 35.8 16.1 6H6 1.4 2.66 1.59 7 2
35—40( 58.9 41.1 36.4 203 | 5.0 34 | 265 | 1.56 | 140 b
40—45| 8.6 41.4 36.4 20.3 6.2 3.5 | 286 | 1.6 4 2
45—00| 60.4 39.6 33.2 18.7 4.7 2.9 | 2,68 162 4 1
30—-60] — | 25.8 17.8 o L Y 53 Y ~ 7
Gt 70 - 28.3 18.2° | 6.7 4.1 2.060 - 1 1
150 - 80 - | 21.8 13.6 6.1 3.7 2.68 — 1

Figures of delerminations of 2.5-atm. percentage. 15-alm. pereentage and all figures

from the horizons 50 80 em. derived from disturbed fine earth samples. These

figures are adjusted for stoniness. Figures of permeability are single determinations;
the other figures medium out of three samples.

The pll samples were galhered in connection with Lhe profile digging
on May 8, 1962 (table 2: method of determination: ¢l. F. Andersson
1963 p. 3771. Aboul one month earlier the area was lerlilized with a
mineral fertilizer (K. ', NJ.

Soil moisture capacity of the profile

Pore space and some soil moisture constants of the profile studied.
and their variation wilh depth are shown by a diagram fig. +. cl
table 3}, The pore space of horizons deeper than 50 cm is only ap-
proximalely calculaled, owing lo lhe impossibilily to bring oul general
samples of an exacl volume. On the whole. pore space decreases with
depth according lo increasing sloniness and degree ol packing. By
moderate sloniness the total pore space is often not decreased. because
the coarse pores occurring at the same time will compensate the non-
porous stony malerial. For thal reason il is a complicated thing lo
adjust for a stoniness, consisting of gravel and small stones, con-
cerning waler capacily and field capacity. This is an unsolved problem.
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Table 4. Lunnarps filad. profile no. (. 13. Actual available storage of soil moisture.

- Avaidl, |
Max. | water| 27. 18, Al T Ut NS 21, 12, e e
et :|\-‘:1il.| afier-| VIL | VL | vk (38005 x| oxan | g (e VLT ¥
M water |drain. | 1961 1961 | 1961 9011 1961 [ 1061 | 1962 | 1P0= A
! | pE 2| = - = ;
| i
0—10 442 26.0 | 143 | 159 | 10.6 | 12.5] 21.6| 17.2 25.3 21.1 26.2 17.9
10—20 383, 21.4 | 124 102 | 115 95| 11.9] 151 137 210, 20.1 153
20—30 856 17.4 | 121 12,8 | 13.2 104 11.8| 141 16,0 18.0| 17.6| 145
30— 40 : 14.3] = 17.4 | — 1 117} 1151 17.6| 17.6 | 14.3| 13.7
$0—50; 3L5| 18.2 | - — | B S | — | 17.0| — | 16.2| —
M—600 22,7 14.7 - — - — — 18.1| — ]
GO-—70 242 14.1 —- - ‘ — | — [ 20,0 — ==
7080 181 9.9 - - — ‘ — 1 0.6
Sum of ' | I
- 50 182 95 c. 5z| e. 71 ¢ 56|55 ¢ 69)e. 76 89 |c. 94| 94 o 76

Depth 12. VI 13, VII 6. VI 20, 1IN

cm 1962 1962 1962 1962
0—10 14.3 14.8 19.2
10—20 £ 131 13.3 152 |
20—30 9.0 13.3 14.1 148 |
30—40 7.0 12,7 —= 186

| 10—ap 0.4 11.0 — | 12.0
50—-60 - - — | -
Sum of I
D500 |l B . 67 73

Figures in lerms of volume percentage (which here=mmj. Actual available waler
adjusted for stominess. Figures according to sum of horizons 0—30 cm. approxi-
mately. The varving depth of determinations indicates the difficullies of soil sampling
in this stony area.

Adjustment for stones in calculating lifteen-atmosphere percentage can
be made directly in proportion lo stoniness (el. Reinhart 1961). Esti-
malted from determinations ol actual soil moisture storage the drainage
curve corresponding to pIF 2,0 can be said to come very close to field
capacily in situ.

As a survey ol the capacily of the upper part (0 50 em) of the
profile, some figures expressed in mm (like precipitation) will be pointed
out. Pore space amounls here to 232 mm. and in this sum 33 mm of
unavailable waler is included. Maximum available waler slorage (o,—
5.00m) 18 182 mm ief. table 4). Under field conditions, however, the
last-mentioned storage ol available water will never occur. Instead the
maximum available storage at field capacity. 95 mm. ought lo be
mentioned,
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Observations of actual soil moisture storage

During the vegelation period in 1961 and 1962 almost every sampling
(to determine aclual soil moisture) has given figures ol aclual avail-
able storage which exceed the limil of 50 % of the field maximum
available storage of water (cf. table 1.

Compared (o resulls from more thorough investigations of the turn-
over of soil moisture (ef. W. Johansson 1959: S. Andersson & P. Wik-
lert 1960} it seems very possible that in the area G. 13 the field maxi-
mum of available water (95 mm) will never be sufficient to supporl
the vegelalion with water for the whole vegelation period. It is. how-
ever, Lo be expected that additional precipitation will fall at the crilical
moments (cf. lable 5), and the production of the vegetation will he
maintained and planl water stress avoided. Only during extremely dry
vears the conditions of the area (. 13 will give rise to severe planl
water stress.

The approximately calculated pl” diagram (figures for each five cm
horizon got from individual pF curves) shows Lhe retention (inlensity)
of soil moislure, and its variation with lime and deplh (fig. 5). The
different summer status of 1961 compared to 1962 is Lo be observed.
Due Lo the high precipitalion especially in July 1962, the diagram is
very uniform there. On the contrary a period of drying up in June
1961 gave rise to the pattern of the diagram ol that summer,

[Mustraling the yearly regime of soil moisture al the area G. 13 the
diagram of fig. 5 gives quite another picture than the diagram from

Table 5. Linnebjer (S. Sandby) and Lunnarps filad™ (Bonderup).
Preeipitation in mm.

H | F! M | A | M | J I A A 5 O N I b] | \‘:--.1|'|

TR 334 S STH o T e WS (P
Linnebjer 1961 .. —|—| — | 41 | 55 | 29 1311 62 60 | 49 ‘ 35 | 57 ¢ 635
Linnebjer 1962 ..[79|68| 18 | 54 [ 36 | 34 113 114 38 ' 24 [ 43 | — ¢ 710
Lunnarp 1961 | — |— |22 | b5 | 28 123 81! 58 | 60 | 48 | 53 | e, 645
Lunnarp 1962 ...190 (52| 14 |65 | 70 72 192|120 61 30 | 45 | 64 | 875
Lund 1961 47|44 251 151 400 400 (1001 6530 507 56 | 49 [ 50 | 81
Lund 1962 ...... 61(74| 19 | 59 | 67 | 59 | 68 |121| 57 | 27 | 31 | 56 | 699
Lund 1901—30 .. 45 36|32 | 41 40 | 56 | 68 | 76| 30 38 ‘ 59 ‘ 53 ‘ 616
Lund 1931 60 .. 48 34|28 | 33 | 40 ‘ 51|77 | 72| 58 | 58 | 44 | 44 | 586

Figures from Linnehjer measured by 1. Andersson, and from “Lunnarps filad”
from my own measurements. Added to the table are figures from the Meleoro-
logical Station al the Institule of Geography of Lund University [(figures received

from SMHI. Stockholm!. i=interpolated figures.
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I'tg. 5 Lunnarps filad. profile No. G 13, Diagram showing the retention of soil
moisture. and its yearly variation with depth

Linnebjer {see F. Andersson 1963 p. 383). The dillerence concerning
soil moisture conditions between a mull gley profile (al Linnebjer)
and a rather dry soil lvpe ral “Lunnarps falad™) is evidentb
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On the Floristic Relations between Steppes
and Prairies

By B. A, YURTSEY

The occurrence ol identical or closely related vascular plants in the
Siberian steppes and in the North American prairies has been known
since long. The investigators of the Asiatie flora, as well as the scienlisis
of America. have met with several such cases, It has now become nec-
essary lo carry oul a special investigation and to systemalize and care-
fully discuss such cases,

Working on the taxonomy of some East Siberian Leguminosae, the
aulhor came across some examples of close alliance between steppe
plants of Siberia and North America, namely: 1) American Astragalis
agrestis Dougl,, which was compared by American aulhors wilh A.
danicus Relz, (A, hypoglottis DC.), aclually differs clearly from the

latter. but cannol in practice be distinguished from the Altai—Minu-

sinsk—Yakutian steppe species A, dasygloftis Fisch. A similar con-
clusion has been drawn by Barneby (1959 quite independently from
us. 2} The same relations exist between the Siberian meadow-steppe
A. adsurgens Pall. sl represented in Siberia by some very closely
allied races (Yakulian A, inopinatus Boriss. among them). and the
North American A, striatus Nutl. 3) The West American A, aborigi-
norum Rieh. (a prairie plant) and its closest derivale A. scropuli-
cola Fern. (limestones of Newloundland) have close allies in South
Siberia (undescribed races of A, australis s.1. as well as A, sarchanensis
Gonleh, from Soongarian Ala-Tau and L. uralensis Litw.). 1) The plant
of 1he northern and western prairies — Oxglropis splendens Dougl
is closesl, among all Siberian representatives ol the seclion Baicalia
Bge., lo 0. scheludjakovae Karay. et Jurtz. a plant of the mounlain
sleppes of Yakulia (Yurtsev and Karavaev, 1961). 5) The I£asl Siberian
Hedysarum dasyearpum Turez. (dry meadows. steppe slopes, shrub-
beries, flood-plain forests, rocks) is replaced in North America by the
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similar H. mackenzii Rich., from which it differs in ils longer vexillum
requal to the carina or exceeding it),

Having become inleresled in Lhese facls. we examined the floristic
publication and compared the steppe plants colleeted in Siberia and
North America (kepl in the Herbarium of Bolanical Institute, Lenin-
grad). Our endeavour resulted in finding 70 examples of close gene-
tical relations between sleppe and prairie plants. The mosl significant
of them are quoled below,

Gramineae. According lo the monographer of the genus Stipa —
. A. Smirnov, Eurasiatic (chiefly Asiatic) bearded needle-grasses of
the S, capillata-cyele are replaced in prairies by a rvelated species-cyele,
including S. comeada Trin. el Rupr., S. spartea 'I'rin. and some closely
allied species, The Mongolinn-—Siberian and Caucasian species S. sibi-
rica (L) Lam. is close to the North American S, viridula Trin. 1Tow-
ever, bolh of lhese species have also other close allies in Asia (FFar
[Zast. China). and North America, respectively. The Asiatic cryophi-
lous-steppic species S. mongolica Turez. (having a number of Central
Asiatic allies) is very close lo S. porteri Rydb., a highland plant of
Colorado. P. A. Smirnov Lhinks Lhe latter likely to be an ecological
variety of 8. mongolica,

Puccinellicc hauptiana V. Krecz. [the Siberian race of the boreal
steppe and semi-weed species P, distans (L.) Parl] is also known
from the Yukon basin and some adjacent districls of Canada. To the
south grows a closely related type P. airoides (Null.) Wats, et Coull.
(Swallen, 1944). The Siberian meadow-steppe species Poa attenuaia
Trin. (a similar but more xerophilous type has been deseribed as
Poa stepposa Roshev.) belongs to the same cycle as the North Ameri-
can P. interior Rydb. The more northern range, both over Ilurasia
and North America, has a representative of the same eyele Poa
glauea Vahl,

In the genus Agropyron (subgenus Elgtrigia) the series Strigosae
Nevski. uniling some long-aristatous xerophilous mountain species
from the Crimean .A. sirigosum (M.B3.) Boiss. up lo the East Siberian
A. jacutorum Nevski, seems lo be conlinued in North America by the
closely related forms: A. spicatum (Purshi Rydb. and A. pasei Scribn,
el Smith {compare Hitchkok, 1951). The psammophilous-steppic Ely-
mus dasystachys Trin., widely distributed in Asia, is closely allied to
some North American species, especially to E. innovalus Beal, lo a
lesser degree to E. flavescens Seribn. et Smith. The Siberian sleppe
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and solonetz species I£. pseudoagropyrim T'rin. et Turcz. is closely
related to the North American E. friticioides Buckl.

The forms ol Koeleria gracilis Pers. s.l. are distributed both in the
steppes of Burasia and in the prairies of North America,

Genus Carex. C. eleocharis L. H. Bailey, characteristic of the northern
prairies. was compared by most of the authors with the Europaean
C. stenophylla Wahlh. As recently ascertained by T, V. Lgorova (1959),
the American plant cannot be distinguished from East Siberian €.
duriuscula C. A, M., lhe easlern race of (.. stenophylia s.1.

C. spaniocarpa Sleud., characteristic of the “arvetie steppes™ of Green-
land and of Subarclic Canada, was recenlly found in many localities
in Subarclic Siberia — from Dudinka (lower Yenisei) up to the Kul-
tushnaya river on the coast of the Bering Sea. Thus, in Asia the range
of this cryophilous-steppic species nearly adjoins those of the closely
related species — lhe Furopean — West Siberian steppe species (.
supina Willd, and ithe East Siberian meadow-steppe species (¢, kor-
shinskyi Kom. The very wide distribution in Siberia as well as in
North America is characteristic of the lorest-sleppe species €. oblusata
Liljebl.

C. pediformis C. A, M., a planl of the meadow sleppes ol Siberia
and mountains of northern Mongolia, is bul only remotely relaled
to the North American . Richardsonii R. Br. (In some features the
latter resembles rather Lhe Siberian €, macroura Meinsh.).

Cruciferae. Erysimum pallasii (Pursh) Fern. (with lilac or, very rarely,
ochroleucous flowers). the eryophilous-steppic species, widely spread
over conlinenlal subarclie and arctic areas of Asia and North America,
is a close derivale of the yellow-flowered . allaicum C. A. M., an
inhabitant of the gravelly steppes of southern Siberia. E. pallasii is
very common in the mountain eryophilous steppes and on the sleep
gravelly southern slopes in the Verkhoyan—[Kolymean highlands, espe-
cially in the bell of subaipine dahurian larch parklands., The Ifur-
asiatic boreal xerophilous species E. marschallianum Andrz. is evi-
dently allied to the North American E. inconspicuum (Wats) Mae
Millan, the latter having a number of closer allies in North America.
The marvellous purple-flowered Arabis turczaninovii Ledeb.. inhabil-
ing the gravelly steppes and screes in the forest and subalpine belts
of Verkhoyan  Kolvmean highlands (often logether with Erysimum
pallasii), seems 1o be the only Asiatic represenlative of the American
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AL hoelboellii-group. a cenlre of diversity of the group being found
in the Rocky Mountains (Rollins, 1941). The peculiar Arabidopsis bursi-
folin. |DC.) Botsch., dwelling on the rocky slopes in the valleys of
the Lena, Yana, Indigirka and Kolyma rivers, is related to the Pamir—
Altaian A, mollissima (C. A, M.) N. Busch (Bochanlsey, 1959), bul
more closely to the North American A, mollis (Hook.) O. E. Schulz.
whose range is similar to that ol Arabis hoelboellii. According to Hul-
tén (1940-—1950). Algssum biovulafum N. Busch. a plant of Lhe gravelly
steppe and limestone rocks, scaltered all over Siberia. is identical lo
the Alaskan A. americanum Greene, the latter name laking priority.

Rosaceae. The Eurasiatic (boreal) steppe and semi-weed Potentilln
multifida L. is presenl in North America also, The Iast Siberian
meadow-steppe Chamaerhodos erecta (L) Bunge, a representative of
a small South Siberian and Cenlral Asiatic genus, is replaced in Ame-
rica by lhe closely related race, Ch. nutialii (Torr. et Gray) Ryvdb.
(Muravjova, 1928).

Genus Artemisia. Many examples of floristic relations belween steppes
and prairies are quoted by 1. M. Krasheninnikov (1946, 1958). Thus.
the Mongolian-—Siberian sleppe species A, frigida Willd, is known
in a practically identical form Irom the short-grass (and mixed) prai-
ries of North America. The Siberian meadow-steppe species 1. com-
mutata Bess. is very close lo the American A, caudata Michx. and
AL pacifica Nuttal. A, dracunculus L. s.1 is spread over Norlth America
also, and, moreover. American authors mention occurrences in the
south-eastern prairies of A. glauea Pall.. a eharacteristic sleppe plant of

Eurasia.

Many examples of American-Siberian  spreading ol xerophilous
species or eyeles are also quoled by Hultén (1940~ 19501 in his “Flora
of Alaska and Yukon™: the Siberian Pulsatilla multifida (Pritzel) Juz.
— the American P. ludoviciana Morton: Phiox sibirica L., Cerastivn
maxcimum L.: Silene repens Palr.. Planfago canescens Adams.: Dian-
thus repens Willd. (the last 5 species, as well as Alyssum americanum,
are known in America only from Alaska): Lappula redowskii (Horn.)
Greene and others.

The American origin is peculiar to the Siberian representatives of the
mainly American genus Castilleja, Phlox sibirica 1. (the only Siberian
representative of the American genus). Lesguerelln arctica (Wormskj.|
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Watson (as the previous species), Arabis turczaninovii (Lhe only repre-
sentalive of a group abundantly developed in North Ameriea. in the
Rocky Mounlains especiallyt, Calamagrostis purpurascens a.o,

The role played by the species of Siberian origin or alliance in the
prairies of North America increases Irom south to north and from
easl to west. Slipa comata, S. sparlea, Koeleria gracilis s... Carex
durinscula, Artemisia frigida are among the main dominanls and
abundant species of the so-called “Mixed Prairies™ ol Canada (Coup-
land, 1950). According lo Weaver (1954}, the [irst four species oughl
to be ranked among his “cool-season grass™ group: the lalter is prac-
tically the only group represented in the northernmost areas of the
Canadian prairie (Moss, 1932).

The northeasl extension in Siberia and the northwest exlension in
Norlth America are typical of the present distribution of the Ame-
rican——Siberian sleppe species and groups (sleppe communities in
the Yana and Indigirka basins. the same in the upper and middle
Yukon}. No less than half of the present xerophilous lypes of the
Subarctic Yakutia are also present in the American flora, but in lundras
near the Bering Strail they are absenl,

The exchange of steppe and meadow plants between Siberia and
North America could take place only through the conlinental area
of Ihe Beringia Land during the time, when the presenl continenlal
shell was nol covered by the sea,

The recent (pliocene, pleistocene, early holocene) exislence of the
broad Beringian conjunetion between Asia and North America is nol
under discussion now: it is well contirmed by biogeographical. pale-
ontological and geological dala and by investigalions on the sea boltom
wilhin the limits of the continental shelf. Even if the Beringian terri-
lory was reslricted by lhe present shelt (no deeper than 200 mj, il
ranged rom soulh lo north no less than 1400 km. Some investigalors
V. N. Saks, 1953: G. U. Lindberg, 1955: N. M. Strakhov, 1948: V. N.
Vasiljev, 1957, and others) suppose the southern edge of Beringia fo

coincide with the Commander—Aleulian mountain range.

That the climale of the inner Palacoberingia was conlinenlal may
be judged by the very lact of lhe existence of plentiful floristic rela-
lions between the conlinental floras (the sleppe floras among them|
ol eastern Siberia and those of North America. The steppe species
and communities existed then within the limits of the foresl regions,
probably partly resembling the present East Siberian landscapes, on
the driest and most insolated sites.



FLORISTIC RELATIONS BETWEEN STEPPES AND PRAIRIES 4011

Forest formations ol the continental Beringia were probably com-
posed ol dilferent Pinns species (among them Pinus monticola Dougl.,
discovered in some late-lertiary and early-quarlernary floras of north-
easlern Siberia), larches of Pauciseriales section, probably there were
also present some smali-leaved Irees (birches of Albae-section. aspeni.
Some role in the formation of the landscape belonged to dark conifers
such as Picea glauca (Moenchi Voss. the landscape-building plant of
the North American taiga (it nearly reaches the Bering Strail in the
wesi and is quoled by A P Vaskovsky in interglacial deposils ol
the Aelga valley in the Chersky ridge). In the neogene Lhere probably
also existed broad-leaved (rees in Beringia.

The Arctic coast of Beringia, thal, judging from the present conti-
nental shelf limit. sweeped northward nearly to 757 n.l. in the late
pliocene

qarly pleistocene olfered a refuge to the tundra-like com-
munities and was a parl of the Loarctic according lo the coneeption
of A. 1. Tolmatchev. 1932—1935). Al the same lime, the Pacific coasl
ol Beringia mighl have been covered by lall-herb communilies of the
Kamehatkan type, Pacilic ericinous heaths and, somewhal earlier, by
formations of the dark-coniferous mountain taiga [spruces ol the Picea
ajanensis Rgl. — P, siltchensis (Bong.) Carr. type, Pseudolsuga species
and others|.

The analysis of the American  Siberian steppe florislic relations
shows that out of 65 examined cases 45 are found among forest-steppe,
meadow-steppe. rocky-sleppe and pine-forest plants. 8 among true
steppe. 12 among cryophiloussteppic elements. In the group of true
sleppe species there predominale eases where both American and Sibe-
rian forms belong to allied bul separale groups. In the cryophilous
sleppic group. the case ol specilic identity of American and Siberian
populations is a rule. The group ol forest-steppe and meadow-sleppe
species is characterized by (he number of specific-idenlity cases being
cqual lo the number of cases where the American and Siberian plants
are vicarious species. Apparently the exchange of the sleppe lorms
belween Asia aund North America occurred in conditions ol the progres-
sive elimale cooling.

As can be seen from the facts mentioned above. the degree of mor-
phological isolation of American from Siberian forms is quile dif-
ferent in different cases. In this respect the following gradienls can
be recorded: praclically identical populations: inconstanl, fluctuating
difference between American and Siberian populations: vicarious races

6 Bodaniska Notiser 1963
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or subspecies: vicarious species (in their turn, they may disinfegrate
into separale races): vicarious groups of species. Il is remarkable Thal
in some groups the exchange of forms belween eastern Siberia and
North America took place repeatedly and nol simultancously. Thus.
according to Lgorova (1959). the steppic Carex stenophylla sl. type
disinlegrales in Furasia into four races: €. stenophylla Wahlb. s.sir,
{the steppes of middle LEurope. eastern Furope and weslern Siberia);
(.. rigescens (Franch.) V. Krecz.: €. stenophylloides V. Krecz.; and (.
duriuscula G, A, M. The last species (or race] is distributed in northern
Mongolia, southern isolaled sleppe areas of easlern Siberia, in central
Yakutia as well as in the Yana, Indigirka and Kolvma basins: besides
it was lound recently near the southern coast of Chaun Bay. After a
greal gap the same race is found in Alaska (Yukon basin) and is
widespread in the prairies of Norlh America, where il is known as
. eleocharis 1.. 11. Bailey. However. in weslern, “Cordillieran™, North
America lhere is one more endemic species ol the same group —
(. douglasii Boot. It is morphologically well isolated from Eurasiatic
forms (being the only dioiceous species in the whole section) and in
form and size of ulriculus is most similar not to €. duriuscula, bul
lo (0. stenophylla C. A. M.

Another example is presented by a planl of northern American
prairies and dry-valley slopes in the conlinental arcas of the taiga-
zone — Astragalus aboriginorum Rich. (allied species — A, seropuli-
cola Fern, on the limestones ol Newlonndland). Among Siberian
forms of general alliance to A. australis (L.) Lam., this species is closes|
lo some vel undeseribed Astragaliis species ol lhe continental foresl
areas of southern Middle Siberia, also to the Tarbagataian A. sarcha-
nensis N, Gontsch. and, to a lesser degree, to the Altaian mountain-
steppic A. paginatus Pall. A ervophilous derivate of Lhis Lype. the IZasl
Siberian subarctic species L. fugarinopii N. Basil.. being absenl in
Alaska (A, aboriginorum is present there!), appears in the Canadian
Subarctic in the basin of the Mackenzie River and Greal Bear Lake
in practically an idenlical form. Closely allied lo il is an arclic species,
A. richardsonii Sheldon, known from Arclic Middle Siberia. Wrangel
[sland, limeslones of both sides of Bering Strail and from the south-
weslern parl of the Canadian Arctic archipelago.

All these facls teslify thal the exchange ol steppe planis belween
Asia and North America could be realized during a rather long period,
possibly with intervals corresponding lo sea lransgressions or compara-
tively moist climatic phases.
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The palacobotanical data (Zolnikoy and Popova, 1957; Karavaey,
19568a; Vaskovsky, 1958: Alekseev, 1938}, although being poor, permil
us to speak about some phases of increase in climale aridity in northern
Yakulia. The expansion of sleppe forms into high latitudes could be
brought aboul just at those limes: one of these phases ook place in
carly pleistocene, the second in interglacial lime, the third in early
holocene.

The instances ciled above extend far eastward lhe distribulion of
characleristic components ol the “pleistocene [loristical complex™ of
1. M. Krasheninnikov ({1937). The existence of sleppe forms at Lhe
high latitudes of Siberia. Beringia and North America in the pasl
testifies that there was an extremely continental climate at the lime
when the shore of the Arctic Ocean was situated much more to the
north than it is now. The sharply lragmental distribution of such
species as Astragalus dasgqglottis Fisceh. (highland sleppes of Altai and
Touva, Minussinsk depression. Central Yakulia. Yana River, Yukon
River, prairies of West Americal: Thiaspi cochleariforme DC. (gravelly
steppes of the Minussinsk depression, Transhaikalia and South Urals:
highland steppes of southwest Allai, Touva and North Mongolia: grav-
elly tundras ol the North Urals, of Taimyr and the northern part of the
Central-Siberian plateau, the lower Lena and Kolyma rivers): Alyssum
biovidatum (the same. bul less Tragmental distribution, isolaled in
Alaskal: Chamaerhodos grandiflora (Pall.) Ledeb. (gravelly sleppes
and rocks in the Baicalian Siberia and soulhern Yakutia: isolated on
the lower Lena, in ervophilous steppe communities) — the distribution
of these species makes us suppose that their spreading took place in
conditions of dry and cold climale phases,

The pleistocene rising ol mounlain ranges in northeaslern Asia were
accompanied by the formation ol a rather large group of eryophilous-
steppic species mostly characteristic of the steppe communities of dry
southern slopes in the upper part of the forest bell (with predominance
of Festuca lenensis Drob.. Carexr pediformus C. A, M., This group is
also widely spread in the mosl xerothermic variclies of mountain
tundras (wilh predominance ol Dryas punctata, Kobresia bellardii),
where meadow-steppe. rocky-steppe and pine-forest species are also
found (Pulsatilla multifida, Orostachys spinosa (L.) C. A. M. and
others|. Some ol the crvophilous-steppie species are evidently close to
certain sleppe and forest-steppe Siberian species: Poa glauca Vahl —
to Poa aftenuata ‘Trin. P. stepposa Roshev.. Carexr spamocarpa
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Steud. lo . supina Willd. — C. korshinskyi Kom.: Lychnis sibirica
L. ssp. jaculensis Samb. — lo L. sibirica ssp. sibirica: Artemisia borea-
lis Pall. — to A. bargusinensis Spr. - A. commulata: Leucanthemum
sibiricam var. pelejolepis Trautv. — 1o L. sibiricum s.str. and so on.,

Other cryvophilous-sieppic species show the alliance to the species
of the gravelly sleppes of South Siberia and other mountain areas:
Stellaria jaculica Schischk. to South Siberian S. dichotoma L.:
Erysimum pallasii to Soutlh Siberian E. altaicaum C. A. M.: Dracoce-
phalum palmatum Sleph. — to South Siberian mountain Dracocephala:
Astragalus vallicola N. Gontsch. — to South Siberian mountain A. multi-
caulis Ledeb.; Arabis turczaninovii — to American species of . hoel-

Pamirian A. mollis-
sima (Co Ao M) N, Buseh and North American A, mollis; Gypsophila
sambukii — lo Uralian ;. uralensis Less. and Caueasian (i, tenuifolia
M. B.: Phlodjodicarpus villosus Turez, to Baikalian Phlojodicarpi;
Saussurea schanginiana (Wydl} TFisch., — lo southern mountain Saus-
sureae and LEuropean S. pygmaea Spreng.

Many of the eryophilous-steppic species have spread rather widely
over the Arclic also. Such communities without any presence of Irue
arclic species (“arclic steppe”), composed of Carexr spaniocarpea, Arte-
misia borealis, Frysimum pallasii, Arabis holboellii, Arabidopsis mollis,
Potentilla chamissonis. Calamagrostis purpurascens, Agropyron viola-
ceum Horn., Poa glauea, are known in the most continenlal conditions
of Arclic Canada and Greenland. Similar communities and some even

boellii-group: Arabidopsis bursifolia to Altai

more tich in steppe elements probably mav be discovered in Arctic
Siberia, south and south-east from Chaun Bay. This suggestion is
supported by facts of recent findings of some steppe plants Helic-
totrichon Lkrylovii (N. Pavl) Henrard, Carexr duriuscula and others
— in this lerritory in the limits of the tundra zone.

Conlinental genetical roots (steppic genelical roots among them) can
also be discovered in the primary (eoarclic) core of the arctic flora (as
well as among “younger” arclic species) and in some highland spe-
cies of northeastern Siberia. For example. among the Potentilla spp.
of P. maualtifida 1.. — P. sericea l.. alfinily there are the following
arctiec species: 1] circumpolar eoarclic species P. pulchella R, Br.
rcoastal gravels, limestones!, 2) P, lapponica Juz. (rocks ol Lappland).
3) P. rubricaulis Lehm. (Arctic North America). These species, espe-
cially the first und the second, are close lo P, maultifida. The morpho-
logical resemblance to P, sericea is shown by Iwo as yet undescribed
species; one of Lhem goes by the name of “P. sericea” in works ol
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aulhors ol flora of Novaya Zemlia. the second was recently discovered
al the lower Lena and also in three localities soulh of Chaun Bay
and at Wrangel Island, In the group ol Androsace spp. of A, septen-
trionalis alfinity, A, triflora Adams iarclic Middle Siberia) and A
alaskana Rydb. show relalions lo the holarclic . seplentrionalis 1.,
and the highland species A, gorodkovii Ovez. el Karav. (endemic of
the Verkhoyan ridge) o the South Siberian steppe species A, lactiflora
Pall. According to Tsvelev (19541, the boreal Puccinellia distans, deri-
vate of Ancient Mediterranean halophilous Puccinellice. is an initial
tvpe for ralher numerous aretic forms, P. sibirica Holmb. among them:
there is a high-arclic species P. angustala R. Br. among them too.
The Easl Siberian steppe Festucae lenensis is the inilial type lor some
cryophilous species. among which F. auriculata Drob. is widely distrib-
uted in the gravelly tundras of Arctic Yakutia. According to P. A. Smir-
nov (19451, the arcto-alpine type F. brevifolic R. Br. is also allied to
F. lenensis. The lwo arclie species ol Oxgtropis Irom ihe section Bai-
calia Bge.: O. sverdrupii Lynge (conlinental regions of Chukotka,
Wrangel Island) and O. bellii (Britt.) Palib. (endemic of Hudson bay
shores) are closely relaled lo the two northern steppic Ouwytropis of
the same section: O. scheludjiakovae and O. splendens, respeclively.,
These four species compose the separate cyvele in section Baicalia thal
has developed from the ancestral type independently of South Siberian
and Central Asiatic groups. The conlinental Siberian genetical rools can
:asily be traced also in the arclic and highland Owxylropis spp. of sce-
tions Orobin, Caeciabia, Arctobia, in Artemisia spp. of A. lagopus Fisch.
— A, glomerata Ledeb. group, Potentilla spp. of P. nivea (s. ampliss.!)
group and in some olher cycles.

Some of the endemic plants of the present humid tundra zone Be-
ringia have originated from continental forms that had existed there
in the past Artemisia senjavinensis Bess.. A, glomerata: Calamagrostis
arctica Vasev: Oxylropis spp., probably — Eritrichium aretioides
(Cham.) DC. ele].

Lastly, some ancienl-alpine (now arcto-alpine) species with very
large circumpolar range [namely: Carex rupestris Al ex Bell,, €. gla-
cialis Mack., Kobresia Bellardii (All) Degl.] also show allinnce to
certain Siberian steppe types [to transhaikalian €. arqunensis Turez.,
€. supina, Kobresia [ilifolia (Turcz.) Meinsh., respeclively

To sum up, the author had the task of showing thatl there are a
great number of cases of close relationship between plants of the Sibe-
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rian steppes and those of the North American prairies (Canadian espe-
cially). The explanation lor this facl requires cerlain palacogeograph-
ical and palaeoclimatological reconstructions. Undoubtedly. further
investigalions will discover a number ol new examples of close floristic
relations between sleppes and prairies. They also will amend some of
the examples quoted in this paper. The author simply intended to
uttract the allention of the invesligalors ol the North American flora
to this inleresting phenomenon and to express his firm confidence
that further studies may be a success only when there is a coordination
ol the efforts of the investigators ol both steppes and prairies jex-
change of collections, scientific information ete).

The author is greally indebied to Mrs E. V. Dorogostaiskaya for translating
the text of this paper into English.
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Contribution to the Cytology of the Endemic
Canarian Element. IL

By Kat LARSEN

Botanieal Institute, University of Aarhus, Denmark.

Introduction.

This conlribution lo our knowledge of the chromosome numbers ol
the endemic Canarian phanerogams is a conlinuation of the author’s
previous work (1960 and 1962]. In the present paper the chromosome
numbers of 15 endemisms are reported: only Erucastrum canariense
has previously been studied by the author.

The malerial (with the exceplion of Erucastram) has Kindly been
senl through the Botanical Garden in Orotava, Tenerife, as seeds
collected in nalure.

The methods for cultivation and fixation have been as deseribed
in Larsen (1960).

Species studied.

Erucastrum.

In the author’s paper (1960) one strain belonging to this genus
was trealed, viz. E. canariense Webb (Cult. No. 26). Through the kind-
ness of Joh. Lid. Keeper ol the Herbarium, Oslo. [ have received
two more strains, viz:

No. 314, Gran Canaria: ML Filo, at Bahia del Confital, alt. 50 m.
n=9, 2n=18. Fig. 1.

No. 315, Lanzerote: Wesl of Haria in the valley, all. 350 m, n—9,
2n=18. Fig. 2.

The varialion in morphology of these three strains highly invites
taking up the problem of the delimilation of Erucastrum canariense
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Fig. 115 With the exception of Fig. 2. which is a pollen melaphase, all are RT
metaphases 1, Erucastrum carduminoides: 2. Erucastrnm canariense; 3. Ben
comia extipulata: 4. Parictaria filamentosa: 5. Pimpinella dendroselinum: 6, An
dryala pinnatifida: 7, Gonospermum gomeraeam: 8. Tolpis lagopoda; 9, Statice
macraoptera; 10, Kickria spartioides; 11, Bystropogon canariensis; 12, Bystropogon
canariensis var. smithianus; 13, Bystropogon origanifolius; 14, Festuca filiformis;

15, Brachypodinm ramosum var. arbusculum Ihe scale is 10 n

In his treatment on the Cruciferae-Brassiceae, Schulz (1919) enu-
merates lwo endemic species [rom the Canary Islands: L. canariense
Webh & Berth., Hist. Nal. Canar. 111, 2, Sect. 1: 81, 1836, L. 8 and
E. cardaminoides (Webb) O.E. Schulz in Engler’s Bot. Jahrb. 54.
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Beibl. No. 119: 56, 1916, (5. canariense var. cardaminoides Webb, Syn.
in ed. ap. . Christ, Spicileg. Canar. in Engler's Bol. Jahrb. 9: 90,

1887). In his key to the genus the two species are separated as [ollows,

The upper cauline leaves clearly petiolate ... ... ..., E. cardaminoides
The upper cauline leaves sessile ......... ..o . oo0ios .. E. canariense.

As. however, one of the slrains has all its leaves as a roselle near
the base, it is not possible lo use Lhis key in all cases. [For this reason
the other characlers separating the two taxa have been studied criti-
cally.

In Fig. 16 1 have reproduced the drawing of . canariense as found
in Webb and Berthelol’s “llistorie Naturelle”; this may be the lype
or al any rate a plant which the aulhors regarded as representative
of the species. The habit ol Lhis specimen is very characteristic, wilh
a lealy stem which not only is terminated by a raceme, but in which
the upper leaves support other racemes just as vigorous as that of the
first order. The lower leaves are more or less lyrate, the narrow upper
leaves dentale. The incisions are never more than two thirds of the
blade. There are no branches from the base,

In the next Lthree figures (Figs. 17-—19) the Canarian strains grown
in Copenhagen are reproduced.

No. 315. This strain. if delermined according to Schulz (loc. cil.),
is clearly F. canariense, as the uppermost leaves are sessile and “sub-
auriculate”, The leaves as well as the stem are densely hispid. Schulz
furthermore gives the length of the pelals as 8.5 mm and slales that
they have oboval lamina; in this strain they are 9.5 mm and have
nearly orbicular lamina. The length of the pedicel is up to 20 mm.

No. 26 is of the same general habit, but, as Fig. 18 shows, the lower
Iyrate leaves are long-petioled, while the upper narrow denlale leaves
are sessile on the plant A, From whal is left of leaves on Plant B, it
is suspected thal the upper leaves are sessile, too. The indumentum
is the same as in No. 315, and even if little is left of the flowers excepl
large and small buds, il is also here very certain that lhe petals are
“large” (see below] and have orbicular lamina; the pedicel is up lo
25 mn.

For these reasons | refer both of these strains o the true F. canariense.

No. 314 (IFig. 19] is an extremely interesting strain., a low growing
plant which is richly branched from the base, where also a roselle of
leaves is preserved during the anthesis. The incisions of the leaves are
much deeper and reach very close lo the midrib. Only a few scallered
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castrum No. 314
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stiff hairs are found on the lower leaves, all the rest of the planl is
glabrous. The petals are significanlly smaller than in the Iwo preceding
strains, 6.5 mm in length generally, and the lamina is narrow-obovate.
The pedicel is in this planl up to 17 mm. As compared with Schulz's
description of E. cardaminoides, these characters agree more or less
well. The length of the petals is by Schulz given as 7 mm, i.e. smaller
than in 2. canariense. The stem is given as 15 30 cm length, simple,
or above the base sometimes branched: this does nol agree very well
with the present strain.

From the deseription of these three strains it is seen that the varia-
tion is wider than the treatment in Schulz’s work indicates.

As far as I can see from this sparse material, better characters than
the leaves for separating the two taxa is the size of the flower and
the shape of the petals and the mode of branching. But it would be
desirable to grow a large number ol strains under the same conditions
and in each case compare the material collecled in nalure with the
offspring grown in the experimental field. 1t seems as if all the meas-
ures are larger in the experimental plants than in those collected in
nalure

The geographical distribution on the islands of the different types
is also still unsatisfactlorily studied.

One thing, however, has taken us a step furlher towards the under-
standing of the interrelationships, viz. the chromosome sludies. It is
shown here for the first time that both taxa have the same chro-
mosome number 2n=18. Studies on meiosis in PMC’s have revealed
that in all cases 9 bivalents are formed and the division is carried
through normally. The next step should be experimental hybridisation.
[ an Fy can be lormed and carry through the meiolic division. £. earda-
minoides should be reduced to a variety as originally done by Webh:
it is quite clear that they have the same ancestor, but because of lhe
ceographical isolation two more or less well-separated taxa have arisen.

The finding of the basic number 9 in the genus Erucasirum is new,
previously x=38 and x=15 have been reported in other Medilerranean
and Tropical African species.

Bencomia extipulata Svenl , 2n=28, Fig. 3. Tenerile: Las Caiiadas.

This species was described by Sventenius (1960). It is a rare species
only found in the alpine zone at aboul the altitude of 2200 m on
Tenerife, where it grows on shadowy rocks.

It is closely related to B. brachystachya and it is dubious whelher
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they should be treated as lwo species. They have [he same chromo-
some number (Larsen 1962}, but neither in this case do we known
anylhing aboul their ability to hybridize. Also lhe species B. caudata
is a telraploid with 2n=28 (Larsen 1956).

Parietaria filamentosa Webb. & Berth,, 2n=26, Fig. 4. Tenerife:
Puerto de la Cruz.

This endemism is lfound on old walls and rocks in the maritime
zone of Palma and Tenerife. The author has here preferred lo refer
the species to the genus Pariefaria for the reason that the generic
delimilalions in the Urlicaceae — Parielarieae are not very firm. Cer-
lainly when we obtain a more detailed picture of the cylology, it
will be easier to circumseribe the groups.

In Pitard & Proust (1908) and in Ceballos and Ortuno (1951) the
present species is referred to the endemic genus Gesnouinia together
with P. arborea 1.Hér. This genus is mainly separated Irom Parietaria
by its completely unisexual flowers and linear stigma. Cylologically
the two species of the Gesnouinia-group are as striclly separated as
they are morphologically, P. filamentosa being a diploid with 2n=26,
while P. arboreq is diploid (or tetraploid?) wilh 2n=20 (cp. Larsen
1960

The cylological data from the genus Parietaria are few and three
basic numbers have been found so far, viz. x=7 and 13, and if P.
arborea is included. also x—10. Also in olher genera of Urticaceae
7 and 13 are found e.g. in Boehmeria,

P. [ilamentosa has also been referred lo Forskahlea, bul from this
group it is clearly separated morphologically as well as eytologically.
As shown by Reese (1957) and Larsen (1962) Forskahlea is charac-
terized by the basic number 11.

Pimpinella dendroselinum Webh, 2n=20, Fig. 5. Tenerife: Above
Agua Mansa,

An endemism found in the nebular forest on Tenerife and Palma.

Two basic numbers are found in the genus, 9 and 10: this species
is a diploid of the 10-series. Two more endemic Pimpinella species
are found on the Canary Islands, viz. . buchii Webb, and P, junienae
Ceb. & Orl: the eytology of these, however, is unknown,

Andryala pinnatifida Ait., 2n=18, Fig. 6. Tenerife: Orotava.
A common endemism found all over the Canary Islands from the
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coast up lo high allitudes, It is extremely polymorphous and several
varieties have been deseribed. For this reason a pholo of the slrain
studied is reproduced in Fig. 20. 1l furned oul to be diploid with I8
somatic chromosomes. This agrees well wilh the results of Stebbins
el al. 11953), who counted lhree other species ol Andryala and also
in these found 18 somatic chromosomes of the same order of magni-
tude as in the present species.

Gonospermum gomeraeum Bolle, 2n=18. Fig, 7. Gomera: Valle
Hermoso.

The genus Gonospermum. endemic to the Canary Islands, comprises
Ihree closely related species, none of which have previously been stu-
died evtologically. Between this taxon endemic to Gomera, and the more
widely distribuled . frulicosa Lees. there are slight differences only.
Thus . gomeraeum is distinguished by having smaller inflorescences
and by its leaves. which are not so divided and are more brilliant:
500 m above sea level

ccologically it requires humid rocks from 350
while 6. fruticosum inhabils the lower maritime zone. 11 is highly
possible that a closer biosystematic study may reduce the present spe-
cies to subsspecific rank. It is most likely that it is an ccolype which
requires such special condilions as are found on Norlhern Gomera.
[ybridizalion experimenls should also in this case be altempted,

The species is a diploid belonging to a 9-series which is characteristic
ol the tribe Anthemideae.

Tolpis lagopoda Chr. Sm.. 2n—18, Fig. 8. Tenerife: Agua Mansa.

A species found on Palma and Tenerife. where it is not unfrequent
from the arid rocks of lthe marilime zone up to Lhe dry deserllike
vegelation in Canadas del Teide.

The diploid chromosome number 18 has previously been found in
this genus by Stebbins et al. (19531 in four of the [lilleen species de-
seribed. viz. T. barbata (1..) Gaerin, T. coronopifolia Biv. growing on
Tenerife and Madeira, and the lwo Madeira endemisms T. macrorhiza
DC. and T. succulenia Lowe. Also T. webbii Schulz. Bip. has 2n=18
(Larsen 1960). Three other endemic species are found in the Canary
Islands. All the species invesligated have the same type of medium-
sized iso-shaped chromosomes,

Statice macroptera Webh & Berth. 2n—=14. Fig. 9. Hierro: Sabinosa.
So far this species is only known from the locus classicus situated
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Fig, 200 Andryale pinnatifida Iig. 21. Tolpis fngopoda,

on western Hierro nol far from the westernmost promontory of the
Canary Islands. It is so elosely related to S, brassicaefolia \Webh &
Berth.. which is restricled to Gomera. thatl il is doublful whether it
deserves Lhe rank of species. It is a diploid belonging to the 7-series
also found in olher species of the Nobiles group (Larsen 1960].

Kickxia spartiodes (Brouss.) Janchen, 2n=—18, Fig. 10. Gomera:
Valle Gran Rei,

The genus Linaria has been split up inlo several genera on the
basis ol morphological characlers. Now also the cytological invesli
gation of the group is so advanced thal we can see this varialion
in a new lighl, and it is clear that several evolutionary unils have
wrongly been united in the genus Linaria sens. lat. The genus Linaria
sens. strict, including L. vulgeris Linn., has the basic number x=0.
Anolher group, consisting ol about 25 species, is eytologically charac-
terized by the basie number x—9, Long hefore cytology was born as
a modern lool ol taxonomy, this group was recognized by Dumorlier
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(1827). who in his “Florula Belgica™ established the genus Kickwia
with the two species K. elatine and K. spuria.

v. Welttstein in his trealment of the Serophulariaceae in Engler &
Prantl (1895) use the name FElatineides (Chav.) v. Wellsl., which,
however, musl be regarded as a later synonym.

The genus may be divided inlo lwo sections, as follows, wilth mention
of the species cylologically known,

1. Section Kickrvia (—sect. Valvatae (v. Wettst.) Janch.)

c.g. K. elatine (L.) Dumort,, 2n—18.

K. spuria Dumorl., 2n— 18,

2. Section Valvatae (v. Wettst.) Janch.
K. spartiodes (Brouss.) Janch.. 2n—18.
K. aeqyptiaca (1..) Nabél¢k, 2n—18.
K. sagittata (Poir.) Rothm.. 2n=18.
K. graeca (Chav.) Pau. 2Zn=18.

=

The species ol the seccond seclion deserve a briel annolation,

K. spartioides has previously been regarded as endemic to the Canary
Islands, bul according to Ceballos and Orluio (1951} it has now also
been found on the neighbouring coast of northwest Africa.

K. aegypticca (L) Nabéléek (1926) has been counted by Reese (1957)
from Sahara, It may be mentioned that a later synonym ol this species
is K. aeqyptiaca (L.) Janchen (1933).

K. sagittata (Poir.] Rothm, has also been counted by Reese (1957)
from Sahara,

K. graeca (Chav.) Pau was counted by Larsen (1960} from Tenerife
under the name ol Linaria gracea Chav.

On the Canary Islands the genus Kickria is furthermore represented
by the following species so far cytologically unknown.

K. wurbanu (Pit.) K. Larsen comb. nov. (Linaria urbanii Pilard in
Pitard & Proustl. Les lles Can. 290, 1908).

K. spartea (1..) K. Larsen comb. nov. (Antirrhinum sparteum L.,
Sp. PL 2: 8564, 1763). Syn.: A. sparteum Cavanill,, le. 1:19, Tab. 32,
1791: Linaria juncea Desl., 1. All. 2:43. 1798; L. spartea Holfm, &
Link, 1. Porl. 233, 1809.

Bystropogon

Bystropogon canariensis (1..) 1. Hér. var. canariensis, 2n=42, Fig.
11. Tenerife: Joco,

27 Botaniska Noliser 1063,
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Bystropogon canariensis (L.) L’1Lér, var. smithianus (Webb) Bornm..
2n=42. Fig. 12. Tenerife: Agua Mansa,

Bystropogon origanifolius 1 Hér., 2n=42, Fig. 13. Tenerife: Las
Canadas,

The genus Bystropogon (Labiatae} is extremely interesting from a
phylogenetic and phytogeographical point of view. In his trealment
Briquet (1897) divides the genus inlo two sections, viz. Bystropogon
and Minthostachys (Benth.) Brig. The former section is restricled to
the Canary Islands and Madeira and includes aboul seven species, The
lalter seclion comprises about seven species in Soulh America, Lhis
group of species again being closely related to the American genus
Cunila.

The three taxa studied here were all found to he hexaploid with
the basi¢ number 7. The chromosomes are all small. even if in mosl
cases it is possible to recognize 6 larger ones. The kinethochore is in
all median or submedian. This is the first report of the cviological
conditions of the genus Bystropogon. and so from a cvtological poinl
of view it is not possible to make any comparison between Lhe Atlanlie
species and Lheir relatives on the American continent, Chromosome
studies on Minthostachys and Cunila are needed to be able lo discuss
how closely related these obviously old relic groups are.

All three slrains flowered abundantly in the experimental field
during the second vear of cultivation. Fig. 22 shows leaves ol the
three strains,

Festuca filiformis L.. 2n=14, Fig. 14. Tenerile: Agua Mansa,

One of the few endemic specics among the grasses. This is a diploid
wilh the basic number 7. It has the normal “Festuca-chromosomes™,
Iwo of which are provided with satellites.

Brachypodium ramosum (1..) Roem. & Sch var. arbusculum Saint-
Yves (Svi.: Brachypodinm arbuseulum Gay nom. nud.)., 2n—18, Fig.
15. Gomera: Agulo.

This endemie taxon is found in the upper parlt of the maritime
zone of Gomera and Hierro, and has [urthermore a single locality on
the northwestern promonlory of Tenerife.

The finding of the diploid number 18 is inleresting as this is the
same as found in Brevipodium silvaticum (Huds.) Love & Love (1961,
These authors discuss the helerogenity of Brachypodium 1. Beauv,

1
i
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Fig. 22, Upper row: Bystropogon canariensis var. canariensis. Middle row: Bysfro-
pogon canariensis var. smithianns. Lower row: Bystropogon origanifolius

sens. lat. and suggest that it should be divided correspondingly to the
three basic numbers.

1. The genus Trachynia tor T. distachya (L.) Link suggested to
have the basie number 5 should thus have the lowest basic number
in the genus. This. however. is nol accordance with Nevski (1934),
who reports 22 small and 8 large chromosomes, which certainly indi-
cates the secondary basic number xp=15. This is in good agreemenl
with the drawing of Tateoka (1956), which indicaled a good diploid
species.

Afier excluding Trachynia Live & Love (1961) propose to divide
the remaining group into two genera, Brachypodium and Brevipodium.

2. The genus Brachypodium sens, Love & Love corresponds to Nev-
ski's Brachypodium secl, Eubrachypodinm characterized as “Plantae
plus minusve caespitosae, rhizomate repente vel subrepente, stolonifero,
vulgo ramoso squamatoque. squamis coriaceis verniculatis obteclo. Spica
recia vel declinata. axi magis erassiuscula, subflexuosa vel erecla. Glu-
mellae breviaristatae vel muticae.” As represenlatives may be men-
tioned B. pinnatum (L.} P. Beauv. and B. phoenicoides Roem. & Sch.,
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Iig. 23 & 24, Brachypodiwm ranosunm var arbusculum.

both letraploid with the basic number 7. which by Loéve & Love
(loc. cit.) is used as a eylological characteristic of the genus. It may
be mentioned that Tateoka (1956 in his fext gives the number 2n=28
for B. phoenicoides, while his drawing shows 29 chromosomes.

3. The genus Brevipodium Liove & Love corresponds to Brachypo-
dium sect, Leptorachis Nevski, characterized by this author as: “Plantae
caespitosae, rhizomale abbreviato. Spica plus minusve pendulina axi
tenuissima, flexuosa. Glumellae longiaristalae.”

Cytologically the genus is characterized by the basic number 9. To
the genus belongs B. silvaticum (1Tuds.) Live & Love, which is the
type species with 2n—18 found in several varielies. The same number
is found in the South African species Brevipodium flexum (Nees) K.
Larsen comb, nov. (Brachypodium flecum Nees FL Afr. Austr. 456
1811), which species is closely related to B. silvaticum; cylologically
it was studied by P.T. Thomas in Darlington & Wylie (1955) under
the name of Brachypodium flexuosum Nees, which certainly is a mis-
take.
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So far the cylological pallern is clear in this group. The present
Canarian strain was senl under the name of Brachypodium arbusculum
Gay, a name under which it appears in the two manuals ol the Cana-
rian flora. Pitard & Proust (1908) and Ceballos & Orlufio (1951) with
a reference lo Bull. Soc. Bol. France. 1856: 684. On this page one
finds. however. only a note of Gay on Carex perraudiana Gay. Saint-
Yves (1934) is the first to notice (hat this is a nomen nudum. and
in his paper he emphasizes the strong morphological and anatomical
resemblance existing belween this taxon and Brachypodivm ramosum,
for which reason he refers it as a variety lo this species. To avoid
a premature change of name | have kept il here under this name
as the syslematie posilion is uncertain, Unforlunately the eytology of
Brachypodium ramosum is unknown, but from its morphology there
‘an be no doubt that it belongs to the same group as B. pinnatum
and B. phoenicoides, and this holds good also of var. arbusculum:
however., the basic number of this variety is 9 (2Zn=18) and not 7.

This clearly shows that our eylological knowledge of the Mediter-
ranean species of the Brachypodium-group is still so insullicienl that
the generie limils are uncerlain,

The var. arbusculum is an endemism found in the coaslal regions
of Gomera and 1lierro with a single loeality also on the northeaslern
promonlory of Tenerife. The slrain thrives well in Copenhagen and
flowers abundantly. Photos of the sample grown in Copenhagen are
reproduced as Fig, 23 and 24,

Discussion.

In the present author’s paper (1960 the polyploidy degree for the
endemic Canarian elemenl was caleulated. and il was shown thal ol
a malerial of 79 endemic species, with the families evenly represented
with the exceplion of the Crassulaceae, the degree ol polyploidy was
23 per cent,

Since then 24 other species have been studied (Larsen 1962 and the
present paper|. i.e. the malerial studied by the author has been raised
to 103 endemic species (var. are not counted) 78 of these being di-
ploids. which still gives aboul 23 per cent. polyploids.

In the enormouns literature of chromosome botany furthermore a
considerable number of other Canarian endemisms can be found, which
all show the same tendency. viz. an extremely low degree of polyploidy.
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One family, the Crassulaceae, has so far been neglected by eyvlo-
logists. This has been a great drawback for the results, as this al the
same lime is one of the families which has the largest number of
endemic species. Now, however, the gap has been filled oul by the
investigations of Uhl (1961). who counled 57 endemie species. I'rom
his paper it appears thal 46 of these are diploids, while 11 are poly-
ploids (most of them tetraploids). It was templing then to calculate
the degree of polyploidy after including these Crassulaceae; the lolal
result then, is, that of 160 endemic species 124 are diploids or again
a degree of polyploidy of 23 per cent.

As now more Lhan one third of the endemice [lora element has heen
cytologically studied, the resulls may be regarded as more than a
tendency, as the specimens sludied are seallered over the whole system,
and we can even more strongly emphasize that the endemic Canarian
element has the lowesl degree ol polyploidy of any known flora.

This endemic clemenl is furthermore, as previously pointed oul
(Larsen 1960, 1962), of a high age, and thus it supports the theory
which Reese (1958) on the basis of a much smaller material formu-
lated with the words: “Je jiinger die FFlora, um so hoher der Anleil
der Polyploiden.”

Another theory which has been formulated. is that perennials gener-
ally have a much higher degree of polyploidy than annuals. This
theory has been set up for the North Luropean flora, which is so
poor in representalives ol the woody life form.

The endemic Canarian element mainly consists of woody diploid
species: very lew annuals are found.,

If one takes the Canarian flora as a whole, a new formulalion of
the above-menlioned lheory seems 1o be closer to the truth. For the
woody species the degree of polyploidy is low; among the herbs the
annuals have a lower degree ol polyploidy than the perennials,

This formulation of the connection belween life form and ploidy
ought lo be studied more closely, particularly in areas rich in woody
species such as the tropies.

Summary
1. The following taxa have been studied cvlologically:
Erucastrum canariense .. ... ... .. S R e ceeiane ww N2, AD=1§
e P T TR s e et Ay Op s e i ) o e e e =y DR
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T 19 e T4 LA N 37 1 VT oA 1T 3 L0 R W )yl iy o5 95 Pl 0 e s el S g0 In=26
Pimpinellg dendFoSelintiin, | ) o i Bes s S5 S0 wssiys s abs a4 n=20
Andryala PIRHETICE ooy s San i st mie e s e s e In=18
T Ol S O s e wimb st e s o s s e B e et B s In=18
W15 o 0 (300 5 940 0 G L et Aol o d M Rl L Bt Ul e o 0 2n=14
057k e (o BT e 11 TH s (10 4 o R Ny S e P B G R e 2n=18§
Bystropogon: CANOTIERSES i f v s s v sy s o P e i v 2 In=42
L5 U LAY G E S e e Y T, SEE e e AT R e n=42
OPIHETIEIOTERE “codnsiomn s sicmmrmie o sa Fae] momit, s Mol In—42
I e T e n=14
Brachypodium ramosum var, arbuscedune o000 0 2n—18

2. Tuxonomic considerations on the genera Kickxia and Brevipodium have
led to the establishing of the following new combinations:
Kickria urbanii (Pil.] K. Larsen
Kickria spartea (L.} K. Larsen
Brevipodium flerum (Nees) K. Larsen

4. The polyploidy spectrum of the Canary Islands is discussed. Of 160 ende-
mic species {one third of the endemic element) 124 are diploids or 23
per cent. polyploids,

4. The connection between life form and ploidy is briefly discussed.

Literature.

Briguet, J. 1897, Labiatae. — In A, ExGLErR & K. Pranti: Nat. Pflanzenfam,
IV Teil, 8 a:183 575,

Crparros, Lo & F. OrTuNo, 1951, Vegelacion v flora forestal de las Canarias Ocei-
dentales. — Madrid,

Darningron, GO0 & AL P WyLie, 1955, Chromosome atlas of flowering plants, —
London,

Jaxcues, E. 1933 Nomenclator Wellsleinianus, — Oslerr, Bol. Zeitsehr, 82: 135 176,

LarseEN, K. 1956, Cromosome studies in some Mediterranean and South Furopean
flowering plants. — Bol. Not. 109: 203— 307,

— 1960, Cytological and experimenlal studies on the flowering plants of the Canary
Islands, — Biol. Skr. Dan. vid. Selsk. 11, No, 3.

— 1962, Contribution to the eytology of the endemic Canarian element. — Bot.
Not, 115: 196202,

Love, A, & D. LOVE. 1961. Some nomenclatural changes in the European flora L

Species and supraspecific categories. — Bot, Not. 114: 3347,

NABELEK, I'r. 1926, Her Turcico-Persicuni, Pars 111 Plantarum colleclarum enume-
ratio. — Spisy Prirod. Fak. Masarvk. Univ., ¢is. 70. — Brno.

Nevskl, 1934 — In Schedae ad Herbarium Florae Asiae Medine. Aeta Univ, As,

Med. Ser, 86, Bol. Fase. 17: 35—37.
Prrarnp, J. & L. Proust. 1908, Les Tles Canaries. Flore de I'archipel. — Paris,
REESE, G. 1957, Uber die Polyploidiespektren in der nordsaharischen Wiistenflora.
Flora 144: 598— 634,
— 1958, Polyploidie und Verbreitung. —— Zeischr. Bot. 46: 339—354.




424 KAT LARSEN

SAINT-YVES, A, 1934, Conlribulion & U'étude des Brachypodium (Europe el Region

méditerranéenne!, — Candollea 5: £27—493 - PL 1317,

SterBINS, G. L., J. A Jeskins, & M. S, Warrters 1953, Chromosomes and phylogeny
in the Compositae tribe Cichorieae. — Univ. Calif. Publ. Bot. 26: 101—430.

SVENTENIUS, 1. R, 1960, Additamentum ad Floram Canariensem. - - Matrili.

TATEOKA, T. 1956. On morphological convergence belween Brachypodium sylvali-
cum and Agropyrum vezoense, — Cytologia 21: 146—152.

Unr, C. H. 1961. The chromosomes of the Sempervivoideae (Crassulaceael. — Am,
Journ. Bot. 48: 114-—123.

v. WETTSTEIN, R. 1895, Scrophulariaceae. — In A, ENGLER & K. PranNtL: Nal

Pllanzentam, IV Teil, 36: 39—107.




Litteratur

Physiology and Biochemistry of Algae Ed Raren A LEwrN.
929 +xxvii 5. Academic Press. 832.00.

Algerna har kommil all spela en allt storre roll for utforskandet av viixtens
metabolism. Del viisentligaste skalet harfor ar val att det édr LAt alt av
encelliga alger [a en alltigenom homogen kultur med helt likartade celler pa
vilka verkan av olika agens med [ordel kan studeras. Pa senare Lid har ju
sirskilt den encelliga algen Chlorella blivit forsoksobjekt par prelerence vid
studium av saviil folosynles som andra for den groma viixten Karakteristiska
processer. Den rikhaltiga uppsiillning av pigmenl som algerna ger prov pa
har ocksa gjort dem till viirdefulla objekt vid studium av mekanismen bakom
ljusreaktionerna, diir energidverforing fran ett pigment till ett annat spela
stor roll.

I toreliggande volym har vir kunskap om algernas fysiologi och biokemi
presenterats av 59 [orfatiare i 58 artiklar. Av naturliga skil kan det endast bli
en kort redogirelse av varje fenomen och process, men genom att Ll artikel-
férfattare genomgaende valls verkliga specialister pi resp. omrade, har just
det allra visentligaste kommil med. Ocksa i litteraturforteckningarna fore-
kommer precis de referenser som leder till de bésta arbelena pa resp. om-
rade. Boken har déiirfir, trots kortlattad behandling av varje enskill avsnitl,
blivit av hogsta klass.

Volymen fr uppdelad i fyra huvaddelar som behandla resp. nitringsfragor
och metabolism, sammansilining av cellerna och melaboliska produkter, de
intakta cellerna och viixternas fvsiologi samt slutligen fvsiologiska aspekter pa
algernas ekologi. Savitt rec. kan bedoma tacker innehallet all var kunskap
om dessa organismer i stora drag. [ ett appendix ges fiven en kortfattad syste-
matisk dversikt av alggrupperna,

Det dir, som ocksa framhalles i forelalet, endast nagra fa aspekter av alger-
nas livsforeteelser som ¢j ir behandlade. Detta beroende pa var ringa kunskap
om forhallandena. Hit hor Lex. translokationen i de storre hrunalgerna och
metabolismen hos de Klorolvlliria alger som bebo matsmiliningsorganen hos
vertehrater saml sadana (bleka rodalger) som vixa pi sina aulotrofa sliiktingar,
Xven su intrikala fragor som Lex. polaritet, ryvimik och samspelet mellan
kirna och plasma, bara f6r atl nimna nagra exempel pa rubriker, har doek
{att sina utrvmmen,

Det dr hart niie omajligt, och vore ocksa orittvist, att sirskilt framhalla
nagon speciell artikel framfor de andra. Kvalileten dr genomgiaende hog pa
dem alla.

H. I. VIRGIN
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W. BraxpessvrceiEr: Vademecum zum Sammeln parasilischer Pilze. — Verlag
Eugen Ulmer, Stutlgart, 1963. 186 pp. DM 10.80

Mer fin fyrtio ar har gatt sedan Lindaus »ITilisbuch [ir das Sammeln para-
sitischer Pilzer utkom. Pérutom att denna exkursionshandbok &r svir att
uppbringa dr den givetvis foraldrad och nu mindree viill Bimpad for sitt syfte
alt hjilpa filtbolanisten.

I fraga om uppstillning och innchall paminner Brandenburgers bok om
Lindaus handledning; den behandlar Peronosporales, Erysiphales, Taphrina-
les, Uredinales och Usfilaginales. Syamparna dr inte upptagna i nigon inbdr-
des systemalisk ordning ulan inrangerade under respektive viirdviixter, och
dessa star i genomgaende alfabetisk foljd. Fordelen med detla system ér
friimst, att man med kinnedom om viirdvixlens latinska namn snabbt kan
fa reda pa vilka svampar inom ovannamnda grupper som ar Kinda pa viixten
ifraga. Aven den mykologiskt fakunnige bor pa detta siatt i manga fall kunna
bestiimma vissa parasitsvampar. (nvetvis forekommer det dock lalrika fall.
diir nyvbirjaren inte med storre séikerhel kan bestimma svampen efter denna
bok - som exempel kan nimnas rostsvamparna pa barrtriid och gris.

Boken lorde komma att bli av sérskilt stort varde bade [or forskarna och
det praktiska livets min inom viixtskvdd och viixtforidling, men varje hotanist
med intresse {6r parasitsvampar bér kunna ha glidje av den. IPor fackmyvko-
logerna dir den Lkanske av nagol mindre intresse, eftersom inget nyvit stoff
presenteras. Ovedersigligt dr dock alt dven specialislerna pa parasitsyvampar
da och da kan fa en viss hjalp av Brandenburgers lilla hok.

Nagon allvarlig kritik kan man knappast rikta mot bokens innehill och
uppstillning. Vissa auktorsbeteckningar fir dock inte i Overensstiimmelse med
gillande bruk eller nomenklatoriska regler, och hiir och var finner man
inkonsckvenser i fraga om artnamnen. Namn av lypen Puccinia angelicae-
mamillatae iiv salunda ibland forsedda med bindestireck enligl reglerna, ibland
inte. Med hiinsyn till att boken kan komma alt anviindas som hjilpmedel vid
elikettering av insamlat matertal borde nomenklaturen ha Kontrollerats grund-
lignre. — Vissa ofullstindigheter kunde kanske ocksa ha riittats till vid en
sadan kontroll it exempel fr sliktet Corygdalis, diie forfattaren tycks ha haft
synonymproblem med €. solida (L.} Sw. och C. solida var. lava (Fr.} Mansf.

I jimforelse med bokens fortjinster viiger dock Kkriliken litt, och man
maste hilsa dess tillkomst med stor tillfredsstillelse.

ARNE GUSTAVSSOX
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BOTANISEA NOTISER 1963 - VoL. 116 - Fasc. 3 © Lunp

Notiser

Docentfirordnanden. Vid Lunds universitet har till docenler 1 genelik forordnats
fil. dr T. Denward och fil. dr S, Frost samt LIl docent i fysiologisk botanik fil. dr
Kerstin Lexander, Filo dr J. A, Sdderstrdm har Forordnats (il docentl i marin bota-
nik vid Goteborgs universitel, Vid skogshigskolan har fil. dre N, Nykvist Dlivit
docent i skoglig marklira samt il dr B. Nyman docent i viixtfysiologi.

Utmiirkelse. I'il. dr Seth Lundell, Uppsala, har kallats till hedersledamot av For-
eningen Hl Svampekundskabens Fremme, Kopenhamn.,

Forskningsanslag. Slatcens naturvetlenskapliga forskningsrad har
den 21 maj 1963 utdelat foljande anslag till botanisk forskning: Till doe. O. Alm-
born, Lund, 22503 Kkr. for ularbetande av en flora over Sydalrikas lavar; agr.
lic. G. Almgdrd, Uppsala, 5508 kr. for undersékning av inom sliktet Poa erhallna
interspecifika hybrider och deras avkomma sami studier av haploider inom samma
slitkle; dov, Gerd Bendz, Uppsala, 4000 kr, for studier rdrande gula pigment hos
Collybia velutipes; doe. Gerd Bendz och doe. O0 Martensson, Uppsala, 12,000 kr,
for studinm av mosspigment: fil. le. B. Berglund, Lund, 2,000 ke, Iir vegetations-
historiska undersikningar i Sydosthlekinge: visiting professor G. Berlani och re-
search associnte Elisabeth Bertani, Stockholm, 30,000 kr. fior forskning rérande
relationen virus—viirdeell hos lysogena bakterier: prof. K. Bjorling, Uppsala. 14.056
kr. fir undersékningar dver spontana och nitritinducerade mutationer av tobaks-
mosaikvirus i meristematiska celler av olika Nicotiana-arter samt  dver vissa
resistensegenskaper mot virusinfektion av dylika celler; doc. T. Denward. Lund,
12,204 kr, fOr forskning rorande funktionen av inkompatibilitetsallelerna hos rod-
klover; prof. G. Erdtman, Solna, 1.500 ke, for resa till London och Seilly-Garna
(or forberedelse ay en viicldspollenflora och insamlbing av palynologiskl material;
liborator S, Florin, Uppsala, 7.200 ke, (O undersokning dver Ostra Mellansveriges
Klimal- och vegetationsutveckling samt nivaforandringar och naturhistoriska hiin-
delser dver huvad i relation till forhistorisk kultur- och bebyggelseulveekling under
senkvarliiv tid; doc. Lisbeth Fries, Uppsala, 13.512 kr. for undersdkning dver rid-
dlgernas niiringsfysiologi under hontrollerade betingelser; prof. N. Fries, Uppsala.
13488 kr. for undersokningar under en tredrsperiod dver viixternas vilotillstand;
doc, 5, Frost, Lund, 5400 kr. for undersikning av accessoriska kromosomer och
fragmentkromosomer hos olika viixtarter. speciellt hos rag: agr. lic. M. Guslafsson.
Uppsala, 1.864 kr. fér insamling och bearbeining av vissa inscklpatogena svampar;
prof. A. Gustafsson, Stockholm, 25.041 ke, fir forskningar inom viixifysiologisk gene-
tik; doe, O, Hedberg, Uppsala, 10,440 ke, for viixtsystematiska, speciellt eylotaxono-
miska undersokningar samt 2.000 ke, bla. for herbariestudier 1 Florens: prof.
. Hultén, Stockholm, 4.000 kr. {6r utarbetande av totalarealkartor fir Skandina-



428 NOTISER

viens kitelviixter, i forsta hand de dikotyledona cirkwmpolira arterna; doce. N
Hylander, Uppsala, 1.600 kr. bLa. for studier vid hotaniska institutioner i Wien
och Greifswald: [il, dr G. Jansson. Stockholm, 16491 kr. [or utarbetande av analys-
metoder for viixtforidling med avseende pa biokemiska Karakiirer: doe. A, Kylin,
Stockholm, 5.336 kr. for forskning rirande samspelet mellan fosfal- och sulfatupp-
tagningen och deras beroende av ljuset i groma viixtdelar; prof. I Lamprecht,
Landskrona., 8566 kr. for genanalvtiska undersiokningar av dirt. i [orsta rummel
rorande polymera gener, geners manifestation och dennas beroende av genolypisk
konstitution samt framstillning av Fmpliga testlinjer; doe. A, Lima-de-Faria, Lund,
12.516 kr. for auwtoradiografiska studier av DNA-syvnles i kromosomer: doc. Britla
Lundblad, Stockholm, 240 kr. fir rekognoscering av majligheterna att insamla viixt-
fossil av mesozoisk dlder i Skdne; prof. H. Lundegardh. Penningby, 8000 kr. fdr
undersikningar Over energikonverleringen i viixlernas folosynles: doc. B. Liining,
Stockhoinm, 3,000 kr, for undersikning av alkaloidférekomsten inom Orchidaceae:
laborator T. Nilsson, Lund, 13.230 kr. for forskning dver senkvartic vegetations-
historia i syddstea Sverige; fil lie. Gerlrud Nordborg, Lund. 1.200 kr. fir forsk-
ning rorande taxonomiska och evolutioniira problem inom Sanguisorba minor-
komplexel; doc. Hedda Nordenskiold, Uppsala. 9420 kr. [6r cylologiska och laxo-
nomiska undersokningar inom sliktet Luzula; doc. B. Norén, Lund, 12204 kr. for
undersikningar Gver myxobakleriers niiringsfysiologi och bakteriolytiska aktivitet
samt studier dver cellaggregationsforeteclser och fruktkroppshildning: doc. N. Ny-
bom. Fjilkestad, 2.500 kr, fir studier dver anthoeyanfiirgiimnenas sammansilining
hos sliktena Rubus och Ribes; tf. prof, A, Nygren, Uppsala, 13.230 kr. [6r under-
stkningar Over den fysiologiska och biokemiska bakgrunden Lll ekotypdifferentic-
ringen; doe, 1, Rufelt o, prof. J. Mac Key. Uppsala, 6.200 kr. fér undersikning av
de geotropiska egenskaperna hos rotter av olika velesorter; doc. I Runemark,
Lund, 6,102 kr. for eylologisk bearbetning ayv botaniskt materinl Irin Grekland:
lektor 8, Ronnerstrand. Géteborg, 2.000 kr. for undersikning av polyfenoler i oxida-
tionssystem hos rod- och brunalger; prof. I, Sandberg, Stockholm, 17.760 kr. for
studier dver biosyntesen av alkaloiderna i Pancratiom maritimum; fil. lie. E. Skye,
Uppsala, 39640 kr. for undersikning av vissa epilyvlers kiinslighet for luftforore-
ningar; fil. lic. S. Snogerup. Lund. 1.825 kr. for undersékning av morfologisk
variation och sterilitetsbarriiirer inom Cheiranthus cheiri: doe. C. A, Wachimeisler,
Stockholm., 4.000 kr. blLa. f6r syntetiska och analyliska arbeten inom lavsubstans-
omradet; doe. M, Weern, Uppsala. 10.000 kr. for systemalisk-ekologiska studier dver
Sveriges maring vegelation och flora: prof. 11, Weimarck och doe. B, Lovkvist,
Lund, 10,140 ke, Ior undersékning av kromosomlal och differentiering hos shinska
Kirlviixter med siicskild hiinsyn Gl polymorfa arter och arter med vid ekologisk
amplitud; Iahorator H, Zech, Stockholm, och prof. D von Weltstein, Kopenhamn,
15,600 kr. for elektronmikroskopiska undersikningar dver virusproduktionen i
vegelationspunkler; doc. G. Zetterberg, Uppsala, 12,048 kr. fir fysiologisk-geneliska
och eylologisk-morfologiska undersékningar med Ophiostoma multiannulatun.
Jordbrukets forskningsriad har vid sammantriden den 18 febr.,
18 apr. och 30 maj utdelal anslag a 2.124.915 kr.. huvudsakligen for fortsittande
av tidigare pabirjade och understidda undersikningar. Bland nya undersdkningar
miirkes foljande av botaniskt intresse: Till fil. dr G. Andersson. Svaldy, och fil. dr
G. Olsson, Skara. har utdelats 15.200 kr. for artkorsningar inom Brassica: 1ill prof.
L. Ehrenberg, (il kand. . Eriksson och prof. A. Gustafsson. Stockholm, 27.500 kr,
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for bestimning av den mulerade seklorns omfatining i ax av Korn efter mutations-
behandling av fro; (il Genetiska institutionen, Lunds universitel, 5000 Kkr. for
undersokning av klorofvllmutationer hos inavelsrag samt 6.900 kr. fdr genlokalise-
ring av klorofyllmutationer i Korn; till agr. lie. S, Hakansson, Uppsala. 18.000 kr.
for modellforsok rirande kvickrotens reaktion mot TCA och amitrol vid olika
utvecklingsstadier hos plantorna; I agr. dr G. Julén, Svaldv, 1800 kr. for under-
sikning av mijligheterna att vid sortprovoing av vallviixter i blandbestind beddma
den botaniska sammansitiningen med ledning av kemish analys; Gl prof, L Lamp-
recht och [drsOksledare S0 Blixt, Landskrona, 11000 kro 60 genanalytiska under-
sikningar av inducerade mutationer i el med syfte att kartligga crhdlina mulations-
fall; till lantbrukshigskolans institulion {60 sixtodling, Uppsala, 25000 ke, for
studier av Lillviixt och bestandsulveckling hos nagra griisarler under olika mil jo-
hetingelser: HI laborator 1. Zech, Uppsala, 9.000 kr. for undersikning av meka-
nismen vid bildningen av vissa hiltills iche kiarlagda stadier i hiosynlesen av obaks-
mosaikvirus.

X International Botanical Congress—Edinburgh, 1964.

The X International Botanical Congress is to be held in Edinburgh, Scotland, from
drd to 12th August 1964 Although some 10,000 preliminary circulars have been
dispalched to botanists all over the world, the Congress Execulive are aware of
the facl thal many bolanists may still not have received intimation of this important
event. The 2nd Congress Cireular, which gives details of the scientific programme
and the full programme ol bolanical excursions, has been dispalehed, The Congress
Executive wish to inform the readers of this journal who do not receive this
circular that they may receive it by wriling to the SECRETARY (EXECUTIVI
COMMITTEE], X INTERNATIONAL BOTANICAL CONGRESS, 5 HOPE PARK
SQUARE, EDINBURGH 8, SCOTLAND. The Executive would also be pleased if they
would bring this notice to the allention of any of their colleagues who they think
might wish to altend the Congress.



