BoraNiska NoTISER 1953, HAFTE 3. LUND

Autogamous Epipactis in Scandinavia.

By D. P. Youna.

In & most valuable review of the Epipactis species of Scandinavia.
NANNFELDT (1946, 1-—28) has drawn attention lo the exislence ol three
species which had until thal time been overlooked or misunderstood
in Scandinavia, These he idenlified as E. purpurata Sm.. . leptochila
(Gopr.) Gobr.. and E. persica (S00O) 1IAUSSKN. ex NANNF.

Whilst NANNFELDT's conclusion that three previously unrecognised
species oceur in Sweden and Denmark is certainly correcl (the number
may now be raised to lour). his identilication ol two of the species
concerned unfortunately cannol be upheld. Nevertheless his paper is
praiseworthy both for recognising these planls as distinel and also for
pointing out for the first time certain inler-relationships, and especially
for emphasising the taxonomic importance of the pubescence or other-
wise ol the rachis,

The matter of F. purpurata does nol really concern this paper, and
can be dismissed briefly. NANNFELDT's determinations are correct, and
it is undoubledly a native of Denmark. Besides the localities given by
NANNFELDT (1946, 18), the following finds by SVENDT ANDERSEN can
be reporled:

Jutland, D22a: Kalve Hestehave, Ronde, 78 1951 iki.! — D24: Stouby
Skov, 58 1951 (K} [and 4 8 1952! (Y} I; Rosenvold Sydskoven, 58 1951 (K).
— D25 Grejsdalen, Vejle, 8.1951 (K).

In the new Flora of the British Isles (CLAPHAM. TUTIN., & WARBURG
1952, 1284 the name E. sessilifolic PETERM. is adopted for this species,
as the authors (CrapHAM, in lilt.) agree with MANSFELD and also with

* The following symbols are used for herbaria: (K, University Bolanical Muscum,
Copenhagen; (KW), Royal Bolanic Gardens, Kew: (L), Universily Botanical Museum,
Lund; (U}, Botanical Museum, Uppsala; Y1, the author’s private herbarium, Sander-
stead. The author is responsible for records denoted by !

18  botaniska Notiser 1933.
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GODFERY (1933, 69 that SMITH's I, purpurata was a monstrosily, of
doubtful identity, and that the name is invalid.

Before going on to consider lhe autogamous or self-fertilised species.
some recent British developments may be briefly mentioned. Shortly
after BRooOKE and RosE (1940. 81—89) described their Epipactis vec-
tensis, CHARLES THOMAS (1941, 200--205) published a closelyv-relaled
species which he named E. pendula. The writer has recently shown
iYOUNG 1952, 253—276) that both these plants are forms of one some-
whal polymorphic species. the earliest name for which is E. phyllanthes
G. E. Smrru, published 100 years ago (1852, 660). For classificatory
purposes the various forms were grouped into four varieties, based
mainly on lip-shape. although there was nol much natural basis for
a division, NANNFELDT's inclusion of E. vectensis under E. persica was
rejecled: the full reasons for doing so will be elaborated below,

The second species newly recorded by NANNFELDT was E. leptochila
iGopr.) Gobr. from near Faaborg (Funen). Repeated searches have
failed to relind this plant in its original station. I have examined lour
sheels of the original gatherings (K}. including those from the herba-
rium of the late Mr. Harpou, and consider that the plant is certainly
not E. leptochila. It has a subglabrous rachis and pendulous flowers,
and 1 feel very little doubt that it is I, phyllanthes G. E. SM. var. pen-
dula Youna. The occurrence of this species in Denmark was confirmed
when I found il growing in Stouby Skov near Vejle (Jutland} in August
1952; here the plants were substantially idenlical with the var, pendula
from Lancashire (England). This species had not previously been
recorded from oulside the British Isles.

In July 1952, a few days afler 1 had seen that the Faaborg specimens
were not I, leptochila, | found the true E. leptochila GoDF. in the woods
at Mons Klint. Dr. O. HHAGERUP has since lold me that he had seen the
same planls some years previously, without knowing what they were,
and that there were al least two colonies in the woods there, He and
Curalor K. WrnNstEDT also drew my atlention lo a specimen from
Falster, which Mr. WiNsTEDT had correclly delermined as . leplo-
chili, This species is, therefore, to be relained on the Danish list. bul it
is apparenlly confined o the chalk soils in the south-eastern islands.
The Danish plants that I saw were idenlical with the form that occurs
on the Cotswold Hills in England (here on Oolitic limestone} in similar
associations (open ground-flora under beeches). except perhaps that
there was an almost imperceptible difference in lip-shape. The charac-
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Fig. 1. A, Epipactis persica (sensu striclol. — Persia: nr. Teheran, T. KOTSCHY.
PL pers, bor. no. 7210 B, F. Troodi. — Cyprus: ML ‘Troodos, H. LINDBERG.
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Iig. 2. A, Epipactis confusa. — Denmark: Nyborg, Funen. B, I phyllanthes. —
England: Dorney. Buckinghamshire, Fruiting racemes are shown to the left of the
flowering racemos.
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teristic shape of the column, with a pedunculale anther, is relained in
Denmark.

The olher species, which NANNFELDT identifies as E. persica TTAUSSKN.,
offers the most difficully. The lileralure relaling lo it is very well
reviewed in NANNFELDT's paper (1946, 7 11}, and little need be said
here about ils earlier history except in brief that it has been known in
Scandinavia since 1796 and was recognised as distinet by WAHLENBERG
in 1826.

NANNFELDT regards E. persica as covering a large number of forms,
including principally ., persica sensu stricto, E. vectensis BROOKE &
Rcse (=E. phyllanthes G. E. Sm.). IY. Troodi Linpg, f., and the Scan-
dinavian planl. The chief character uniting these was said to be a
glabrous stem. However. a comparison of these four components shows
that there are good grounds for separaling lhem. The salienl points
are tabulated as on pp. 258—259,

The mosl important point of difference is the fertilisation mechanism,
which is regarded as of fundamental significance. Further investigation
is however needed upon whether E. persica (s.s.) and E. Troodi are in
facl insect-fertilised as seems to be lhe case. This and the other morpho-
logical differences set out above are sufficient to justify the retention
of four separale species. especially as they are linked with well-marked
areas of distribution in each case. It should be remarked nevertheless
Ihat Lhese areas are incompletely known and may be exlended by
further knowledge. The Scandinavian »persicrs and . phyltanthes are
very close to one another, bul can be separaled by the habit. leaf-shape
and edging. root-size. and by the earlier ferlilisation of E. phyllanthes
and differenl chromosome number, besides the less definite characters
listed, 1t might have been thought thal one was a geographieal variant
of the other, were il not that in western Denmark hoth species occur
in close proximity to one anolher, and vel retain their characlers,

Having settled the necessily for dividing NANNFELDT's aggregate inlo
four species, the question of nomenclature must be considered. Three
of the components have valid binomial names which can be retained,
The Scandinavian type requires further consideration. The lollowing
names have been applied to it:

1) Epipactis latifolic (L.} ALL. var. albens (WAHL.) HARTM. —
Serapias latifolia 1.. v albens WAHL.

(2 Epipactis latifolia (L.] ALL. var. gracilis DAGEFORDE ex A, & G.

{31 Epipactis viridiflora |\Horry.] Rcns. Serapias latifolia 1.
viridiflora HOoFFM,
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1 mm
D
Fig. 3. Microscopical appearance of the leafl edge of: A, Epipactis persica. Persia:
nr. Teheran, B, k. Troodi. — Cyprus: Khonistra, C, E. confusa. — Denmark:
Munkebjerg, nr. Vejle, Jutland. D, E. phyllanthes. — England: IFreshfield, Lanca-
shire. E, E. phyllanthes Denmark: Stouby Skov, Jutland.

(4) Epipactis microphylly (IZHRH.) SWw, Serapias  microphylla
EHRH.

(5) Epipactis varians (Cr.] FrEsciv, & Recn, I, Helleborine
(L.) Cnr. [ssp.?| e. £ varians CR. — E. Helleborine (1..) CR. var, parians

(CCR.) Reus. 1.
(6) Epipactis persica (SO0) TAUSSKN. ex NANNF.

Of these, names (1) undoubtedly and (2} probably refer to this plant.
but do not provide a binomial for a specific name. Names (1) and (5],
as shown by NANNFELDT. are incorreclly applied lo the Scandinavian
plant. I agree with him and with FLEISCHMANN and RECHINGER (1905,
267 that E. parians Cr. is the planl otherwise known as E. purpurdla
or I£, sesstlifolia, and if CrRaNTZ's intenlion was lo describe il as a species
iwhich is not clear from his placing it subordinate to L. latifolia:
CrANTZ 1769, 471—A473) then E. parians is Lhe valid name for that
plant. ouldating even the disputed FE. purpurata Sy, of 1828, 11 has
just been shown that name (6} should be restricted to the Persian plant.
Binomial (3). E. pviridiflora (HorrM.) Rcun., is based on G. F. Horp-
MANN's Serapias viridiflora 11804, 182]. The original description of
this is: »FFol. elliptico-lanceolalis sessilibus inferne vaginantibus. flori-
bus pendulis externe cum germine purpurascenlibus, inlerne viridanli-
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8B

mimn.

(AL labellum; B, columni. Epipactis leptochtla. — Denmark: Mons Klint.
E. leptochida. England: Cranham. Gloucestershire. g, 6. E. confusa. -
Denmark: Nvborg, Funen. Vig. 7. £ phyllanthes var. pendula. — Denmark: Slouby
Skov, Jutland. Fig, 8. L phyllanthes var. pendofa. — England: Freshlield, Lanca-
shive. Fig. & E. phyllanthes var. pliglianthes. England: Wellow, Hampshire.

bus. nectarii labio obcordato. pallide roseo, bracleis flore longioribus.
FL. dan, . 811 ? Ad margines sylvarum: fl. Aug.» This description
is much loo imprecise by ilselt to enable a modern specialist lo know
which species is relerred to. Unforlunately no specimen is known by
which it may be typitied. The expression -FL dan. t. 811 7+ gives a
clue. since this plate (MCLLER 1780, 1. 811} represents lhe Seandinavian
plant under discussion. HOFFMANN'S description could be applicable to
the planl portrayed in Flora Danica, but it might equally well reler to
E. phyllanthes, and in fact the purplish tinge lo the oulside of the
tepals and ovary is unusual in either. The highly importanl matter of
the stem indumentum is not mentioned. The query sign indicales that
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HorrFMANN was uncertain whether he was dealing wilh the same planl
as MULLER. and the element of doubt is so large thal Ihe name Serapias
viridiflora. must be regarded as nomen ambiguum. (Had he omilted
the »?» the position would have been quite different.) It should be
further noted that later combinations based on IHHOFFMANN's name. e.4.
E. viridiflora Rens. (1832, 184); Helleborine viridiflora WHELDON &
Travis (1913, 307. 340): E. latifolia ALL. ssp. viridiflora Camus (1908,
415)  are applied to various plants having quite diflerent descriplions.

All this forces us to the conclusion Lhat the planl under discussion
has not hitherto received a valid specific name. Il is now proposed lo
term il Lpipactis confusa (see description below), since it has heen
confounded wilh so many other species in the past.

Description of the Scandinavian autogamous species.

Epipactis leptochila (Gopr.) Gobr. — Helleborine latifolic DR. ssp.
leptochila (GoDF.) SO0, — Rhizome long. stout, often £ ascending;
rools numerous. 1,4 2.8 mm. diameter javerage 1,9 mm.). Stems soli-
lary or frequenlly clustered, strong, 20—70 em. tall, up to 5 mm. in dia-
meler. strongly pubescent above. Leaves thin and plicate (like £, Helie-
borine), ribs prominent beneath. broadly ovate or lanceolate. 5 10
X 2--b em., acule, not acuminate, bifarious excepl in the largest plants,
dull dark green. Raceme long. secund, flowers slightly cernuous, lurge
and wide-open. Sepals 12--15 mm. long, pale green, lanceolate. longly
acuminate and somewhat reflexed: lateral petals ovate-lanceolale,
10—11 mm. long, whitish-green. Labellum large, patent (Fig. 4 A, 5 A}
hypochile deep, hemispherical, 4 mm. long. green, oflen reddish inside.
containing nectar; epichile longly acuminate, nol reflexed, 6 mm. long
>4 mm. broad. vellowish-green bordered with while. with two whitish
or pinkish bosses al the base: communicaling with the hypochile by
a deep V-shaped channel flanked by broad wings. so thal the epichile
has a characteristic sagiftate shape. Column (Fig. 4 B, 5 B) elongaled;
anther ovoid or cuneiform. always carried on an ereet pedicel which is
somelimes elongated into a filament; stigma oblique to the floral axis,

facing downwards, quadrangular; glandular rostellum !

presenl in bud
and sometimes in the freshly opened flower. but rapidly vanishing and
not functional: pollinia carried in front of the sligma. Ovary clavate,

rough, pubescent, in fruit ellipsoid with prominent ridges; perianth
/ s P I 8

' The term srostellume is used by some authors for the glandular process above
the stigma and by others for the prominence which carries it. To avoid ambiguily,
the term sglandular rostellum» is used here for the former,
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not persistent. Seeds long (1.2 mm.|] and narrow. rather obtuse at each
end. Flowering early, al the end of July, finishing in early August

Fertilisation., The pollinia are dropped as a unit on lo the
stigma during anthesis {GODFERY 1933, 75).

lcones. GODFERY 1933, t. 9; BUTCHER & STRUDWICK 1936, 325,
SUMMERHAYES 1951. L. 13 a.

Habilat. Only on strongly calcareous soils. in woods wilh a low
open ground-flora, usnally under Fagus.

Scandinavian distribution, Denmark: — Talster, D37:
Ostershov ved Heslehoved, ner Hesnes, 1228 1913, € 1L OsTENFELD (K.
Mo n, D38: Mons Klint, 31/7 19520 (KW, Y).

Extra-Scandinavian distribution. Southern England: lime-
stone hills of central Germany (KrOscHE 1929, 91: further: Alle Stolberg
(Harz), 8.8 1885, VoLk (U)). The plant should be searched for in other suit-
able localities in north-weslern Europe.

Epipactis confusa, sp. nov. Serapias latifolia 1.. v albens WAIIL,;
. latifolia (L) ALL. var. gracilis DAGEFORDE ex A. & G.; E. persica
[TAUSSKN. sec. NANNF. p.p.. haud [elleborine persica S06. — Ab E. phyl-
lanthe G. L. Sm., differl habitu graciliore: radicibus anguslioribus:
foliis angustioribus raro acuminatis, ambitu (nisi apicem versus) haud
eroso-sinuato. papillis minutissimis nec fascieulalis praelexto: floribus
ovario minore serius lurgenli quam in . phyllanthe.

Rhizeme horizontale breve, aul saepe praclongalum ascendens. radices
plus minusve glabras albidas vel ferrugineas diametro (2.0—)2.1—3.0

e

(- 3.2) mm. emillens. Caules plerumque solilarii. rarius bini vel aggre-
gali, graciles, supra terram 235—55 ¢m. praeterea sub terra 5—10 cm,
longi, glabri vel superne sunbglabri raribus pilibus minulissimis ad-
pressis oblecti. Folia pauca, numero ad 3—5(—7). praeterea inferne
nonnullae vaginae laminis carenles, lanceolata, maxima 4,5 1.5 usque
6.5 3.0 (rarius 3.0 X 1.0 usque 8.0 3.5} cm.: apice acuto. nonnunquam
allenuato-acuminato sed raro manifeste acuminalo (formis raris folia
ovalo-acuminata sunt): laevia, subtus nervis vix eminenlibus, omnia
valde glabra aut nervis scabriusculis; ambitu papillis inaequalioribus
patentibus, ca. 70 p. longis, practexto. Racemus secundus, cum bracteis
4.5 em. longis. Flores plus
minusve cernui. perianthiis campanulatis. Ovarium claviforme. sec-
lione sublriquetra. tenue. 0.7—1.2 cm. longum, ad pedicellum tenuem

incurvatum, glabrum, cum coslis longitudinalibus sex, non lurgescens

anguste lanceolalis inferioribus (2.5 —)3

usque ad exitum efflorescentine. Sepala lanceolata, minora. ca. 94
mm., attenuato-acuminata: petala lateralia lanceolata, acuta, ca, 74
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mm.: omnia dilute viridia. Labellum parvum. hypochilio hemisphaerico,
4 mm. longo, intus plerumque fusco-rubro vel -purpurco, rarius viridi;
epichilio cordato. acuminato, valde reflexo, 4 mm. longo 3.5 mm,.
lato. albo vel dilute viridescenti. ad basin bigibboso roseo purpurascen-
tive. Columna brevis, anthera ovoidea, sessili; stigma ad axem floris
subperpendiculare: rostellum glandulare raro in alabastro seu in flore
recenter panso praesens. sed inultile celereque evanescens. Capsulae
obovoideae, crassae, 1,1—1.4<0,7—0.9 em.. perianthiis persistentibus
sed aridis. Semina {(ul credilur) 1,0—1.4 mm. longa, 0.26—0,32 mum,
lala.

Typus: Funen: Teglverkskoven, Nyborg. 1/8 1952, D. P. Youna
no. 4524, in herb. Hort. reg. bot. Kew; isotypi in herb. Mus. bot. Hauni-
ensis et in herb. D. P. Young.

Icones: MULLER 1780, t. 811 (sub. nom. E. Iatifolia ALL.): NANN-
FELDT 1946, t. 1 (sub. nom. E. persica HAUSSEN.); this paper. Fig. 2 A,

Rhizome horizontal and short, or often becoming elongated and
ascending, bearing = glabrous whilish or brownish roots, mostly 2,1
3.0 mm. diameter (average 2.5 mm.|. never above 3.2 mm. Slems
usually solitary, occasionally in pairs or clusters. slender, 25 55 cm.
long above ground level plus another 5 10 em. below, somelinies
emilting adventitions rools below ground. glabrous or subglabrous
with minute adpressed seattered hairs above. Leaves few., 3 5(—7)
besides some unexpanded sheaths below, passing into the bracts above:
lanceolate, the largest 4.5X1.5 1o 6.5<3,0 em.. less often 3.0<1.0 lo
8.0 3.5 em.: acute al the apex. somelimes attenuate-acuminate bul
seldom conspicuously acwimninate (in rare forms the leaves are ovale
acuminate; such forms are difficult to separate (rom [, phyllanthes,
excepl by the other characters of difference): smooth, the veins not
prominent, quile glabrous or minulely scaberulous on the main veins:
the edge (Fig. 3 C) entire, bordered with minute papillae about 70 u.
long. somewhat irregular but not forming tufts, excepl near the apex
where the edge is occasionally minulely eroso-sinuate with — agglom-
eraled papillae. Raceme unilateral, with narrow-lanceolate bracts, the
lower ones rather long. (2.5 13.0 45 em. Flowers & cernuons:
perianth opening lo o campanulale shape. Ovary clavale, in section
subtriangular. slender, 0.7—1.2 em. long. on a slender eurved pedicel.
glabrous, with six rugulose ribs. not swelling until the end of anthesis.
Sepals lanceolate. rather small, ca. 9> 1 mm., longly acuminate: laleral
petals lanceolate, acule, ca, 74 mm., all pale green. Labellum (17ig.
6 A) small: hypochile hemispherical. 4 mm. long, usually brownish or


file:///iridi

AUTOGAMOUS EPIPACTIS IN SCANDINAVIA 265

purplish inside, less often green: epichile cordate, acuminate. strongly
reflered, 4 mm. long X3.5 mm. broad, white or pale greenish, with two
pink or purplish rugose bosses al the base. Column (Fig. 6 B) short:
anther ovoid, sessile; sligma almost perpendicular to the floral axis:
glandular rostellum occasionally present in bud or early flower, but
rapidly disappearing and nol usually visible. Capsule obovoid, plump.
L1 L4X0,7 0.9 em., the perianth persistent but shrivelled. No good
specimens of the seeds have so far been examined, but those seen were
1,0—1.420.26—0.32 mm.. tapered at cach end. Flowering time, late
July and August.

According lo NANNFELDT (1946, 15 and foolnote), the labellum is
sometimes deformed or like the other petals. In the specimens cited
IRGddinge, 1905, A, . GortonN (U)) the lip-form is variable, some
having a small short rugose epichile with no constriction separating
it from the hypochile. and only a few being completely petaloid, De-
generacy of the lip seems not to be so frequent or well-marked in
E. confusa as it is in E. phyllanthes (see below).

Chromosomes. 2n=40 (Hacerup 1945. 13. sub. nom. . micro-
phylla).

Fertilisation. After the pollinium-membrane has ruptured,
pollen-tetrads are scallered [rom the clinandrium upon Lhe stigma,
where they germinate during anthesis. 1 am indebted to Dr, O. HAGE-
ruP for informalion on the mode of fertilisation of this and the following
species.

Habital. Woods, usually of Fagus or conifers. Tt appears (o be
essentially a marginal plant to be found at the side ol forest roads or
tracks, or on the ouler edge of woods. It is a planl of basic soils, but
not so markedly caleicolous as E. leptochila,

Scandinavian distribution. The list of records given by Naxn-
FELDT (1946, 22—24) for »F. persicar in Sweden and Denmark is accepted
for £ confusa. 1 have examined all the specimens quoled by him in the
Copenhagen. Lund, and Uppsala herbaria, which comprise the bulk of his
records, and all are the presenl species. The following records are new, or
confirm doubtful records, although they add little to its known distribulion:
in addition 1 have seen several that confirm known records.

Sweden: Skane: Bosjokloster, Strand Bokhult, 21/7 1940, I, B. MOL-
LER (L}, — Ostergdotland: Barrskog V. om Stocklycke, Omberg, 11,8
1938, T. HARANssoN (L.).

Denmark: — Jutland, D21: Bendesker Skov (Vivildi, 207 1946,
J. Hanpou (K). - D22a: Rosenholm, 21/7 1883, J. Laxcr (KW). — D24
Stouby Skov and Rosenvold Sydskoven. 58 1951, SVENDT ANDERSEN (K}, —
D25: Munkebjerg Skov (nr. Vejlel. 3’8 1951, SvennT ANDERSEN (K|, 48
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1952 | (Y). -— Men, D38: Mens Klint, 2/8 1872, H. MorTENSEN (KW),
13/8 1951, O. I1acerUP (Y), 13/8 1952, id. (K}. — Zealand. D40: Lellinge
Skov, 25/7 1917. N. AaBrLinG THoMseEN (Kl; Kjege Aas, n.d,, HanGBERG (K).
— Dd4: TFergelunden, beplantet Skovmose, 9/8 1915, EiLer Hoea (K): D4da:
Dronninggaard, n.d.,, STEENBECK [(K}.

Extra-Seandinavian distribution. Not certainly known.
DAGEFORDE's »E. latifolia t. gracilis> [HEGI 1909, 376, aud fig. 441) from the
Berlin district is, from the pholograph given, almost certainly this plant.
On the same botanist’s authority {ASCHERsON & GRrRABNER 1907, 861) it also
pecurs on the sea-coast of Germany. which is confirmed by SVEDBERG'S
specimen from Riigen (NANNFELDT 1946, 12). PranL’s record (1890, 216)
from eastern Schleswig-Holstein (as E. Intifolic B varians) is also very probably
the same plant. Beyond this, further investigation is needed to determine its
southern and eastern limits., The plant from Western Silesia (zw, Riusen u,
Fiillstein, 1879, SiNTENIS (L)) mentioned by NANNFELDT is not a glabrous-
stemmed species, and is possibly E. Muelleri Govr. The plants from the
Biscay coasl of France (Olonne, Vendeée, 5/6 1880. C. PonrarLier (L, U}) are
indeed in this group, but appear to be nearer E. phyllanthes. They require
further investigation.! It is difficult to make anything of the plants described
by Kroscue, but his E. viridiflora f. acatiflora {=E. latifolic ALL. ssp. God-
feryi Kroscue f. praematura KROSCHE), equated by NANNFELDT to L. persica,
is stated by Kroscne himself (1929, 88) lo be pubescenl above, and it is
best taken at his own valuation {ibid., 91) as being a variely of E. leptochila.

Epipactis phyllanthes G. E. Sm. — E. vectensis BROOKE & ROSE. - -
Rhizome shorl, horizontal or ascending, emitling copious thick fleshy
roots, whitish in colour, mostly 2,0—3.5 mm. diameter {average 2.7)
but sometimes up to 3.8 mm. diameler. Stems solitary or in pairs or
clusters, stouter than in E. confusa, (8—)20—45(—65) cm. lall above
ground level plus another 5—20 cm. below ground, quite glabrous or
with very sparse minule pubescence above. Leaves few, 3—6, besides
some unexpanded sheaths below, passing into the bracts above: orbi-
cular, ovate, or elliptical-lanceolate, the largest 4.02<2.0 to 6,5}X3.5 em.
(more rarely 3.5X1.5 to 7.5 X35 em.), undulaled, smooth, the veins
not prominent but minutely scaberulous: the edge (Fig. 3 D. £} minulely
eroso-sinuate and bordered with long-papillae 100—200 p. long, lending
to agglomerate into tufts, forming an irregular ciliolate fringe all round,
conspicuous under a lens. Raceme of up to 35 flowers. somelimes
aggregated, = unilaleral. with narrow-lanceolate acute bracts, the lower
ones (2—)2,5—4.0 em. long. Flowers pendulous, oflen hanging almost
vertically downwards: perianth often opening only slighlly or nol at
all, or else opening campanulately. Ovary obconical or pyriform, on
a short pedicel, rapidly swelling after the bud is mature, shining-
glabrous, wilh six prominent ribs, 0.9—1.3 cm. long. Sepals of a Lhick

! This has been refound, and proves to be E. phyllanthes!
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waxy texture. lanceolate. variable in size; laleral petals lanceolate.
acule, about the same size as the sepals; all pale green or with a slight
dull violet tinge outside. Column variable in shape, rapidly decom-
posing: glandular rostellum absent. Fruit pyriform. 1.3~ 1.7 em. long,
the perianth (excepl the labellum) remaining green and persistent until
the seeds are ripe. Seeds pvery long (1,1- 1,7 mm.). average siz¢
1,26 X (.28 mm.. tapered at each end. Flowering period end of July
and Augusl.

Var. pendula D. P. YOUNG. — E. pendula C. THOMAS, nomen illegi-
timum. — Labellum (Fig. 7 A, 8 A) shaped as in E. confusa; hypochile
4 mm. long, green inside and out, withoul nectar: epichile cordale.
aboul 4 mm. long. reflexed, whitish or pale greenish with somelimes
a pinkish tinge, with lwo small bosses near the base. Anlher sessile,
cunciform (Fig. 7 B, 8 B}, The only form so far detected in Scandi-
navia,

Chromosomes. 2n=36 (HAGERUP, private communication).

IFertilisation. The pollinium membrane ruptures early, so
that Lhe rather scanty pollen becomes [riable in the bud stage. Dr. HaGE-
rup kindly examined some British material and reported thal the
pollen germinated around the edge of the stigma. Often the plant seems
1o have no delinite anthesis: fertilisalion occurs as soon as the bud has
finished developing, and Lhe growth of lhe ovary commences [orth-
with. The perianth may not open until the seed is ripe. or il does open
al the time of fertilisation the column withers almost simultaneously,
its function having been completed. On account of this cleislogamic
habit as well as the flaccid-looking inflorescence, the planl has often
been passed over as a diseased or abortive state of some olher species.

[cones. SUMMERHAYES 1951. t. 13 b (sub. nom. E. pendula). t. 14
(sub. nom. E. pectensis); NANNFELDT 1946, 1. 2 {sub. nom. E. lepto-
chila) ; this paper, Fig. 2 B,

IHabitat. Woods and shady places on basic soils, although not
necessarily confined to areas of calearcous rock: in England also in
sand-dunes. Often associaled with a closed ground-cover such as
Hedera or (in dunes) Saliv repens. Like E. confusa it is ollen marginal.

Scandinavian distribution, Denmark: — Jutland, D24i:
Stouby Skov, at edge of felled fir plantation, on basic sandy soil, 2/8 1952 !
(KW, Y]. — [Funen, D32: Dyreborg, nr. Faaborg, in beech woods and

under serub on sea cliffs, 707 1939, 12/10 1940, J. Ilagsou (K.
Extra-Seandinavian distribution. Only known otherwise

from southern and western England. and recently found in Ireland. In Eng-

land it is very variable in floral archilecture (YounG 1951, 259 —276). In the
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type (var. phyllanthes) the differentiation of the lip is completely lost and it
is shaped like the sepals (Fig. 9 A). Various intermediates also occur. The
Danish form is substantially identical with the form (var. pendula] with
perfecl flowers that occurs on the coastal dunes of Lancashire (especially
under pine plantations) and in Frarinus woods on carboniferous limestone
in North Wales.

Epipactis dunensis (1. & T. A. Steru.) Gopr. should be looked for on the
Danish coast. 1t differs from E. confuse in having a pubescent stem and
patent flowers with small pyriform ovaries. and from . leplochila in ils
smaller flowers. sessile anther. and short cordate reflexed epichile. It has been
recorded from Usedom (see NANNFELDT 1946, 5 footnote). but the plant con-
cerned may prove to have been E. confusa. E. dunensis is exclusively a mari-
time plant, and has never been found mland. The common dunal Lpipactis
of Denmark and Holland are forms of I Helleborine.

Revised key {o the Scandinavian species of Eu-Epipactis.

Notle Juvenile or dwarfed specimens often show ill-developed or anomalous
characters, and are often difficult to determine. Such specimens are unsuilable for
the herbarium. It is much casier Lo examine lresh material in the field than dried
specimens, which should if possible be accompanied by flowers preserved in spirit

A, Mature flowers showing either a promunent glandular rostelium. or else pollinia
removed by inseet visitors. Rachis pubescent: flowers patenl, usually & reddish or
purplish.
B, Leaves nfarious: mternode below lowest [Tower much longer than others:
rachis with close hoary pubescence; {lowers entirely dull purple or purplish red:
epichile short and broad, basal bosses large and very rugose; ovary wilth crisped
pubescence. Often a dwarl plant. E. atrorubens
BB. Leaves spirally arranged; internode helow lowest flower not much longer
than others: rachis pubescent but not hoary: flowers greenish £ hinged with red
or violet: epichile triangular-cordate. with small smooth hasal bosses: ovary
glabrescent or with shorl sparse pubescence.
C. Leaves large, dark green, coarse, ovale, less often lanccolate, the largest

—15 em. long; stem pale: raceme open; sepals and lateral petals pale green
+ heavily tinged with purple or rose: hyvpochile green outside, dark brown
inside: epichile usually marked with rose or purple. E. Helleborine.
GG Leaves smalll lanceolate or less ollen ovale, acule, the largest 58 e
long: stem and leaves with a dull grevish-purple tinge: raceme long. crowded.
sepals and lateral petals pale yvellowish-green with only a slight rosy tinge:
hypochile pale violet inside, often purple outside: epichile whitish with a violet
tinge at the base. I purpurata (sessilifolia).

AAL Mature flowers without glandular vostellum, self-fertilised: entirely green except
the labellum,
B. Rachis obviously pubescent: flowers patent. large: anther pedunculate.
I leptochila
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BB. Rachis glabrous or with only a minute sparse pubescence; flowers cernuous;
anther (in Scandinavian forms| sessile,

. Stem slender; leaves (usually] lanceolate, acule bul nol acuminate nor
undulate, fringed with minute inconspicuous palent ciliolac; ovary slender
cluvile, beginning to swell fowards the end of anthesis; not cleistogamic;
hypochile rose or less often green inside, epichile wilh rosy markings:; roots

of mediom thickness (average 2,5 mm.|, not above 3.2 mm. diameler,
E. confusa.

CC. Stem stout; leaves iusually) ovale, acuminate, undulate, edge minutely
eroso-sinuate and fringed all round with ciliolae grouped into tufts, con-
spicuous under a lens; ovary stout, obeonical or pyriform, swelling from the
beginning of anthesis; flowers frequently cleistogamic: hypochile green within,
epichile with only faint rosy markings; roots copious, lhick javerage 2,7 mm.},
somelimes up to 3,7 mm. diameler. E. phyllanthes.
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Summary.

Deseriptions are given of the following autogamouos (self-fertilised] FEpip.c-
tis which occur in Sweden and Denmark:

I leptochila (Gopr.) Gope., from Falster and Mon (new to Scandinaviug;

£, confusa sp. nov., from southern Sweden and Denmark, which formerly
passed under the names of £, microphyllae Eurn. and F. pividiflora (ITOFFM.]
Renn., and more recently was included under F. persica (So6) HAUSSEN. by
NANNFELDT, but is here considered a distinet species: and

E. phyllanthes G. E. Ss. var. pendula ). P. YOUNG from Jutland and Funen,
previously recorded by NaNNrFELDT as E. leptochila,

A revised key is given to the Scandinavian species of Epipaciis seclion
Eu-epipactis.
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Hepaticae collected in South Africa 1951.

New and little know species. Ill.

By SIGFRID ARNELL,

Lejeunea LIBERT.

Eulejeunea |SPR.) SCHIFFN.

Plants of moderale size, dark green—yellowish green. somewhal
shiny, moslly growing on bark. Stem irregularly branched. Leaves
slightly imbricale or distant, spreading, lobe oval, enlire or slightly
crenulate, apex obluse or seldom acute. lobulus small in proportion lo
the lobe. inflated or plane, Cell-walls thin. sometimes small trigones.
ocelli lacking. Amphigastria small, distanl, bilobale lo '/,—',, seldom
to */,, lobes moslly subacute, Female organ apical in a + elongated
branch. 1 or seldom 2 subfloral innovations. Bracts £ resembling the
lateral leaves. ereel. entire. Perianth inflated, pyrilorm, 3—>-plicate,
plieae smooth or seldom slightly papillose. rostrum dislinet. Male organ
mostly small and lateral.

Key to the South African species of Lejeunea.

a. Dioicous, small, perianth 3-plicate,

b. Lobulus present, grows on stone, L. capensis.

hlv. Lobulus absent. L. elobulata

an. Monoicous, perianth 5 plicate,

b Trigones large. nodose, leaves strongly concave. apexs subacule, grows on wel
rocls. L. convera

bb. Trigones small, apex of the leaves rotundate, mostly growing on hack.

¢. Amphigastrinm large, cordale, base cordate.

d. Base of the amphigastrium with rounded appendages below the insertion, the
sinus of which thus is more than semicircular, L. isomorpha.

dd. Appendages ol the base not so large, sinus of the insertion only semicircular.

e. Slender. yellowish, leaves strongly spreading lowards the sides. L. flava
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ee. Medium-sized, yellowish green, leaves imbricale, moderately spreading laterally.
1. tahularis.
ce. Amphigastria £ semicirenlar.

d. il bodies durable, numerous, small, mostly spherical. frequently brownish,
slime papilla of (he lobulus frequently long and benl fowards the stem, lobulus
triangular, L. Eckloniana.

dd. Oil bodies compound, fugitive.

e. Lobulus very small, cell-walls thin, trigones absent or small, marginal cells of
the leaves 20(—301 u. L. microfobulata.

ce. Lobulus mostly of medium size, Irigones distinet,

f. Very small, marginal cells 12{ 18] p, lobulus ol variable size, small or mostly
large and fusiform. L. Helenae.

ff. Moderately small, marginal cells of the leaves about 20 g, lobulus large, fusi-

form. L. caespitosa.

Lejeunea capensis G. Syn. Hep. p. 374 (1844).

Cape Province, Peninsula. Constantia Slopes No. 393, 394 (J).

Dioicous, dark green. small. on stone. Stem to 2 em long, 60 p in
diameter, richly branched. Leaves imbricate, slightly concave. ovate,
symmetrical, apex rotundale, enlire. Marginal cells 14 w. inner cells
about 20 p, basal cells slightly longer, to 30 p long. Walls thin, trigones
lacking, culicula slightly papillose. papillae rather large but scattered.
Oil bodies up to 6 per eell, small. compound. Lobulus small. '/, as long
as the lobe, 1—2 cells (seldom more) high, moslly with lwo slime
papillae, one al the base and one as an apical tooth, Amphigastria about
twice as wide as the stem, subrotundate, bilobed to '/,. sinus wide,
lobes subacule. Perianth (according to STEPHANI) wilh 2 subfloral inno-
vations, plane on the dorsal side. one broad plica on the ventral side.
apex truncate-rotundate, rostrum shorl and wide. Female bracts of
the same length as the perianth. obovate, oblong, obtuse. lobuius some-
what shorter, lanceolale, obluse. Bracteole of the same length, bifid
to '/,, lobes acute, triangular.

Male organs apical on long branches or on short lateral branches.
somelimes inlercalary, abundant, braels mostly in 3 pairs. antheridia 2.

Lejeunea convexa nov. spec.

Cape Province, Table Mounlain, south side. No. 953, 964, 968, 974,
902, 993, 994, 995. Pillans, Table Mountain, Ilills n. Woodhead Reser-
voir, No. 3333.

Type specimens in The Bolus Herbarium. Cape Town and Riks-
museum, Slockholm.

Monoica, flavescens vel pallide viridis, rupicola. Caulis ad 115 mm
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Fig. 1. Lejeunea capensis. o Mule bracts. b Leaf cells. ¢ Lobuli. o« Cell with oil

bodies. e Lobulus. — Lejennea convera. § Old perianth and subfloral imnovations

m ventral view, g Cells with oil bodies, i Male organ. 1 Male bracl. j Teaves.

& Amphigastrium. I m Cross sections of perianth. { top, m nuddle part. n Spore.

— Lejeunea tsomorpha. o Leal in dorsal view. p Amphigastrium and leal in venleal
view, g Marginal cells from a leaf.

longus, 90 p latus. Folia caulina imbricata, orbiculata. coneava, apice
inflexa. Cellulae 16 g, mediae 20—30 w. trigonis majusculis. Corpora
oleosa 8 10X 14 —18 u, 1—2 per cellulam. composila. Lobulus magnus,
inflatus. carina valde arcuata. Amphigastria parva, ad medium biloba,

laciniis obtusis. Perianthia bi-innovala. pyriformia. 5-plicala, plicis
angustis. longe decurrentibus, rostro 30 p longo. Folia floralia concava,
perianthiis dimidio longiora. Amphigastrium florale ad '/, bifidum,
foliis floralibus aequilongum.

Monoicous, yellowish green. Stem to 15 mm long, 90 n wide, corlical
cells 2030 u, rather thick-walled. Leaves orbicular. very concave,
apex frequently inflexed. Marginal cells 16 u. cells in the middle ol The
leaf 20—30 w. walls rather thick. trigones large, caused by the swollen
middle lamella. Oil bodies 8—10 u X 14-—18 p, composed ol ralher large
drops. 1—2 per cell. Lobulus large, inflated. seam strongly arcuale. free
margin incurved. Amphigastria small. concave, spreading from the
stem, of the same widlh as the stem or lwice as wide, insertion straight,
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bilobale to '/,—'/,, lobes obtuse-subacute, sinus wide. obtuse-acute.
Female organs in short branches, mostly with 2 subfloral innovations.
Bracts concave, '/, as long as the perianth, obluse. Bracleole '/, as long
as the perianth, incised to '/5. lobes obtuse. sinus acule. Perianth pyri-
form. 5-plicale, plicac high and sharp. with small, incrassate cells,
decurrent 1o Lhe base. Rostrum about 30 w long. Spores pale green,
oval, 30 H)X60 70 w. densely papillose, when young frequently
papillae in groups. Elaters pale yellow, 16 @ wide. Androecium in lateral
branches, bracls in 3

4 pairs, very concave, loosely imbricate.

Lejeunea isomorpha Gorrscug, Abh. Ver. Bremen VII p. 355.

Monoicous, of medium size, yellowish green reddish brown, on
bark. Stem pale brown. to 3 mm long, richly and irregularly branched.
100 @ in diam., cortical eells rectangular. 3060 p. walls of medium
thickness. Leaves imbricale. somewhat concave. in plano subrotund.
inserled to '/,, overlapping bul not crossing the stem, apex broadly
rotundate. Marginal cells 12—16 w. cells in the centre of the leaves
1624 u, basal cells 2040 w. walls thick, no trigones. Lobulus large.
length about '/, of the length of the lobe. in silu ovate-oblong. in plano
ovate-trinngular, carina slightly arcuale, excurrent in the lower margin
of the lobe, apex ', as wide as the base, obliquely lruncate-incised,
with apical looth, Amphigastria very large, cordale, base deeply cor-
date, apex incised to '/, sinus narrow. lobes acute, broadly triangular.
Perianth with innovation on one side. large, obovale-oblong. 5-plicale,
ventral plicae acule, longly decurrent. dorsal plica not so prominenl.
rostrum thick. Female bracts of the same length as the perianth. obtuse.
obovate-oblong. lobulus shorter, subligulale. connate with the lobe
1o '/,, obluse. Bracleole large. as long as the perianth. obovate-oblong.
incised to '/, sinus narrow. lobes acute-lanceolale. Androecia small.
sessile. This species nol collecled by me in S A,

Lejeunea tabularis SPRENGEL, Linnwa 1V (1829, p. 361.

Jungermania labularis SPRENG.. Syst. Veg. IV p. 325,

Lejeunea [lapa (Sw.} var. converiuscula PEARS., Hep., Nat.. Christ.
Vid. Sels. Forh. 1886 p. 5.

Cape Province, Peninsula Kirstenbosch 452, 457, 166, 563, 569, 562
570, 571. Clovelly railway slation 586. Disa Gorge 10580, 1086. 1035.
Devils Peak, east side, Pillans 4228,

Caledon: Bettys Bay. 685. Knvsna: Garden of Eden 2058, 2094, 2150.
Bracken Hill Forest 2021.



HEPATICAE COLLECTED IN SOUTH AFRICA 1931 275

Fig. 2. Lejennea {abularis, a Fragment of shoot with lemale organ, ventral view.

b Bracteole. ¢ Amphigastria, to the right with rhizoids. d Base of an amphigastrium,

¢ Perianth in dorsal view. § Dilto wilh adjacent bracts. g Cells. i Male bhranch.

i Leaves in dorsal view. j Lobulus. — Lejeunea [lava. & Fragmenl ol a shool in

ventral view. [ Cell and oil bodies, m Perianth in venlral view. n Perianth and

bracts in dorsal view. o Ditto in ventral view. p Male bract. g Leal. r Sporogone
and stalk.

Monoicous. vellowish green, when old pale brownish, on bark or
stones. Stem lo 20 mm long, 100—120 u in diam., irregularly branched.
Cortical cells large, aboul 3050 u, with moderately thickened walls.
Leaves imbricate, concave, overlapping and frequently crossing the
stem, slem frequently visible between the leaves on the dorsal side. In
old leaves the margin is sometimes flal or somewhat reflexed. Marginal
cells 10—14 p, inner cells 1620 p, basal cells 2030 p. walls thin
with small intermediate thickenings, trigones small

rather large. Oil
bodies 2—6 per cell, colourless, ovale-spherical, 2-—-5 @, somelimes
united to small compound bodies. Lobulus of varying size, mostly large.
convex, free margin incurved. '/, as wide in the apex as in the base.
or small. triangular, unicellular tooth in the apex, seam slightly arcuate,
in about 45° angle to the stem, free margin excurrent in the lower
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margin of the lobe. Amphigastria large, cordate —almost circular. 3—4
times wider than the stem. base deeply cordate, mostly with a broadly
oval disk for the rhizoids. apex bilobed to '/,. lobes triangular. acute-
subacule, sinus narrow but obtuse. Cells of the rhizoid-disk small, 10—
12 w. Rhizoids when present arise from the disk. closely united to a
bunch, colourless—slightly wvellowish. Female organ with innovalion
on one side. Perianth mostly longly pyriform, 5-plicate. plicac fre-
quenlly crenulate by bulging cells, ventral and laleral plicae sharp and
longly decurrent, dorsal plica decurrent to just below the middle,
rostrum 40 p wide and 50 u long. Female bracls large, as long as the
perianth or slightly shorter, obtuse. lobulus lingulale. free lo !/, length.
Bracteole large. almost as long as the perianth. obovate, broadly con-
nate with the braets, bifid to '/,—'/;, lobes acute, sinus narrow. acute-
subacute. Spores irregularly oval. about 20330 u. slightly brownish,
with large green centre. Androecia lateral. bracts in 2—9 pairs.

This species belongs to the form-group of L. flava. Tt is possible thal
il should not be ranked as a species. PEARSON gave it the rank of variety,
which I think is more correct. It sometimes is very difficult to dis-
tinguish it from the main form of L. flava. L. tabularis is more green,
leaves more imbricale, mostly crossing the slem, directed obliquely
lalerally-distally. amphigastria larger, more rounded, each mostly
touching the next one, cells somewhal larger, the whole plant some-
whal more robust. PEARSON writes: Differs {rom Lhe type and other
forms by the leaves being more erect and more convex, lobule smaller
and segments of underleaves somelimes very obtuse. L. flava is more
slender and yellowish., leaves more distant, nol crossing the stem,
directed almost laterally. amphigastria nol touching each other, trigones
moslly lacking,

Lejeunea flava. Sw.. Flora Indiae occ. p. 141,

Lejeunea thymiflora NEES, Syn. Hep. p. 372 (1844).

Jungermania thymiflora NEgS, Hep. Javan. p. 42. Jungermania in-
dica N. & BL., Nova Acta. Vol. 11, p. 186. Lejeunea Moorei LINDB. Act.
Soc. Se. Fenn. 1875 p. 487,

Cape Province, Knysna: Deepwall Foresl Reserve No. 1523, 1534,
1875, 1899, 1942, 1949, 2018, 2019. The Garden of den 2075, 2089,
2009, 2100, 2104, 2139, 2141, 2106, 2107, 2108, 2142. Bracken Hill
FForest 1963,

Monoicous, small. pale yvellowish lo green-yellowish brown, on bark.
Stem to 2 em long. 80 p in diam., with irregular, long branches. Cortical
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cells 30 <34 w, walls ralher thick. Leaves spreading in about 60-—45°,
approximate. overlapping but not crossing the slem. somewhat con-
cave, in plano ovate-oblong, insertion to '/,. apex obluse, rotundate.
Marginal cells 12 —18 p, small in the dorsal margin and the apex.
larger in the ventral margin. cells in the centre ol the leaf aboul 20 u.
basal cells 20 <30 p. trigones rather large, walls wilh intermediary
thickenings. Oil bodies colourless, small, compound, 2—10 per cell.
mostly oval. Lobulus small, surface '/, of the surface of the lobe,
length '/, of the length of the lobe. broadly ovate, seam obliquely
ascendent, slightly arcuate, apex 'f, as wide as the base, emarginale,
with slime papilla on the obtuse and low apical toolh. Amphigastria
4 times wider than the stem. width 70—85 %o of the lenglh, surface
10—12 limes that of the lobulus and '/, as large as the lobe, ovate-
subrotund, inserlion transversal. bilobed to '/,, sinus obluse but narrow,
lobes acute. triangular. base rolundate. Perianth small, innovation on
one side. apex rotundale. rostrum 40 -50 p long: 5-plicale, venlral
plicae decurrent to '/,. dorsal plica shorter. Spores 18 w, purple. with
redbrown cenltre. Female bracls as long as or somewhat shorter than
the perianth, obovate-oblong, obluse-rotundate. lobulus !/, shorter.
lincar. Bracteole of the same length as the bracts. bilobed lo /,, sinus
narrow, lobes acutely lanceolate, connivenl. Androccia sessile. apical
on short or & long branches.

Lejeunea Fekloniana Lpea., Syn. Tlep. p. 381 (1844).

Jungermania serpyllifolia L. & LbpBG.. Linnaea 1V p. 361,

Lejeunea Wilmsii St. Sp. Hep. V p. 722 (1915).

Cape Province, Peninsula: Vlakkenberg 327, Kirslenbosch 455, 518,
520, 521. 522, 535, 562, 582, 1201, 1203, Garside 6472. Table Mounlain,
south side 986. Above Bakoven 867. 868. 872, 893. 905. 906. 907. 910.
911, 913, 917. 925. Devils Peak Pillans 4240. Newlands Ravin Pillans
3350, Caledon: Bettys Bay 673. George: Wilderness 1340, 1348, 1361.
1367, 1368, 1377, 1379, 1380, 1384, 1387. Knyvsna: Bracken Ilill Forest
1987. Knysna Town 1452, 1654, 1660. 1661, 1662, Deepwall Forest
1621. Gouna Forest 1728, The Garden ol Eden 2107, 2127, 2133, Trans-
vaal, Pretoria: Fountains Valley 1241 (L. Wilmsii).

Monoicous, small, green. on bark or stone. Stem to 8 mm long, 65
80 u wide, irregularly branched, cortical cells rectangular 2040
(~—60) u. Stem leaves oval-orbicular, concave. loosely imbricate, apex
rotundale. Marginal cells 10 16(—22) w. inner cells 18—24( —36) n.
in the base somewhat larger, walls thin, trigones small. Oil bodies
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I'ig. 3. Lejeunca Eckloninna. a Sterile shoot in venlral view. b Lobulus. ¢ Marginal
cells. d Female organ, ventral view. e Male branch. amphigastria, f Perianth in

dorsal view. g Leaf-cell, oil bodies. h Spores, — Lejeanea Wilmsii, { Fragment of
a shool i dorsal view. j Lobulus, & Dillo. I Amphigastrium. m Bracicole. n Female
organ, venlral view. o Perianth, dorsal view. p Perianth, ventral view. — Lejeunea

Helenere. g Sterile branch, r Young female organ, ventral view. s Perianth and braels.
t Another perianth in venlral view. u Bracteole, @ Female bract. x Leaf, y Leal cells.

durable several years. Lobulus of varying size, mostly rather small.
triangular, '/, '/, as long as the leaf, somewhat longer than wide,
seam slightly arcuate, apex with an obtuse, mostly bicellular tooth,
frequently with a slime papilla, gradually decreasing in width from
the apex lowards the end of the seam. Amphigastria small, 2—4)
limes wider than the stem. aboul lwice as large as the lobulus, inserlion
slightly arcuate, bifid to '/,. lobes broadly Iriangular. obluse-subacute,
sinus acute. Female organs on shorl branches, with one innovation.
Perianth pyriform, 5-plicate. with high and acute plicae down to the
base, rostrum 20 p long. 40 p wide. Bracts somewhat shorter than the
perianth, obtuse. Spores 14330 @, green, finely papillose. Bracteole
also somewhat shorler than the perianth. shortly hilobale. Androecia
lateral. short, bracts in two pairs.

Lejeunea Wilmsii seems to me to be only a rather large form, growing
on soil. It is somelimes more brownish green, stem up to 80 n in dia-
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meler, corlical cells up to 30 <60 p, marginal cells 12—22 . inner cells
ol the leaves 20x30— 36 u. Oil bodies of the same lype as fypical
L. Ilckloniana, sphaerical-bacillilform. brownish. Perianth moslly ovate,
rostrum frequenltly very short, conical, bracts */, as long as the perianth,
bracteole frequently only */, as long.

Lejeunea Helenae (PEARS.) St.. Sp. Hep. V p. 714 (1915].

Microlejeunea Helenae PEARs., Crist. Vid. Selsk. Forh, 1886 p. 6.

Cape Province, Knysna, Garden of Eden 2146, 2150. Deepwall Forest
Reserve 1883, Bracken Iill Forest 1986. Gouna IForesl 1793. Peninsula,
Kirstenbosch, on Olea, No. 443,

Dioicous. small and slender. pale green, on bark. Stem to 12 mm long.
40 w in diameter. irregularly branched, branches rather long. Leaves
approximale lo subimbricate, small, spreading in an angle of 50—60".
somewhat concave, subsymmetrical, apex rotundate. borders somelimes
somewhat recurved, basis broad, 10—12 cells wide. leaves 12—16 cells
long, margin crenulate by bulging cells. Marginal cells 12(—18] u,
inner cells about 18 w, walls wilh indistinet intermediate thickenings,
trigones small—absent. Oil bodies 2 3 per cell, composed of small
drops, colourless, Lobulus of varying size also in the same shoot, mostly
large and fusiform, '/, as wide as lhe lobe, twice as long as the width
of Lhe stem, saccale, carina arcuale, apex wilth n short tooth and a
slime-papilla. sometimes, however. Lhe lobe is small. only consisling
of 1 -2 ecell rows, but even then wilth an apical tooth. Amphigastria
small. to wice as wide as the stem, bilobed to '/,. lobes subacute, sinus
acule. Female organs pseudolaleral. with one innovation. IFemale
bracls about as long as the perianth. obluse, lobulus large, obluse.
Perianth pyriform. H-plicale. dorsal plica reaching lo the middle part
ol the perianth, ventral plicae lo */,. Bracteole and the bracts equally
long. Spores green—/laintly brownish. about 16—20> 20 10 1. surlace
finely granular, in the centre a large green corpus.

Mile organs nol observed.

Lejeunea caespitosa L.DBG.. Syn. Hep. p. 382 (184).

Lejeunea Breutelii St., Tedw. 1896 p. 85.

Cape Province. Knyvsna, Deepwall Forest 1881, 1886. 1929, Gouna
Forest 1742, Garden of Eden 2087, 2110. Bracken Hill Forest 1997,

Monoicous. small, pale-yellowish green. on bark. Stem 1o 15 mm
long. 60 p in diameler, cortical cells 22 —30 <40 w. Leaves imbricale.
rallier concave. in plano ovate, apex rotundate, margin slightly crenu-
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Fig. 4. Lejeunea caespitosa. a Perianth and bracls in venlral view. b Perianth in

dorsal view. ¢ Cells. d Leaves. ¢ Amphigastria. f Spores. g Lobuli. i Androecium.

t Bracteole. j Cross sections of perianths. — Lejeunea microlobulala. k Shoot in

venlral view. ! Leaf. m Lobuli. — Brachiolejeunea confertifolia. n Leal. o Lobulus,
p Amphigastrium. ¢ Cells with Irigones.

late by bulging cells. Marginal cells aboul 20 w. nner cells 20—28
basal cells 20 27—40 w. Irigones small and distinet. walls with inter-
mediate thickenings. Oil bodies 24 per cell. composed of rather large
drops. colourless. Lobulus large. twice as wide as the stem. in silu
fusiform, in plano ovate. saccate. seam very convex. apex truncale,
excurrent in the lower margin of the lobe, angle obtuse. short apical
tooth with a slime papilla on the dorsal side (inside; or on the tooth.
Amphigastria large. circular. 3 times wider than the stem. transversely
inserted. bilobed to ' .. lobes broadly triangular. obluse. sinus obtuse.
Female organs with one innovation. Bracls in one pair. obluse. as long
as the perianth. lobulus '/, as long. obluse. Bracleole */,
as the perianth, bilobed to !
large 12040 u) and elongate. especially in the basal part. Perianth
pyriform—slightly obcordate. 5-plicate, dorsal plica decurrent to /..
ventral plicae to = .. blunt. Rostrum 40 p long and 40 u wide in the
basal part. Spores aboul 12>16 w. very fincly papillose. green. Elaters
8 10 p wide.

Androecia with up to 6 pairs of bracts,

i as long

[»—"14. lobes subacule. sinus acule, cells
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Lejeunea microlobulata nov. spec.

Cape Province, George. Wilderness No. 1339, (Bolus Herbarium,
Cape Town).

Slerile, green, on bark. Stem to 10 mm long, 80 u in diameler, cor-
tical cells 40>50—60 p, thin-walled. Leaves ovale-subrotund. asym-
metrical. apex rounded, insertion '/, as wide as the lobe, dorsal margin
almost semicircular, mostly somewhal overlapping the stem. Lobulus
very small, apical tooth unicellular. Marginal cells 18—30 p long. cells
in the central part about 303036 p, basal cells ol about the same
size. Walls very thin, trigones lacking or very small. Oil bodies fusiform,

composed of small. colourless drops. Amphigastria subrotund. bilohed
'/,. lobes acute, sinus subacute—obtuse, about 70—80 . Rhizoids
colourless. from the base of the amphigastriae. Olher parts unknown.

The small lobulus and the appearance of the oil bodies distinguish

to

il from the other known South African species. The malerial very
sparse,

Brachiolejeunea (SpPR.) SCIIFFN,

Large plants, frequently dark-coloured. on bark. Stem irregularly
branched, appressed lowards the subslrate. Leaves densely imbricale,
1 squarrose, lobe mostly entire, oval. apex acule or obtuse. Lobulus
large, with 83— 10 leeth in the free margin, seam arcuate. Cell-walls in
the leaves with large trigones. 2 faces convex. the Jrd concave. Amphi-
gastria enlire, circular-reniform. somelimes with auricles. insertion
arcuate. Female organ apical on a & elongated branch. mostly 2 sub-
floral innovations. seldom only one. Lobe of the bract moslly acule.
Bracteole sometimes shortly bifid. Perianth inflated, covered by the
bracts. with 4- 12 obtuse and smoolth plicae, dorsal face sometimes
plane. Bracleoles also from base to top on the male organ.

Brachiolejeunea confertifolia Stern. Sp. Hep. V p. 113 (1912).

Cape Province, Knysna, Gouna TForest. No. 1750, on bark. Hollen-
lots Holland. near the outlet of Steenbras River, on wet rock. 691.

Sterile, large, brownish green, stem several cm long, 160 180 w in
diam.. cortical cells rectangular-hexagonal. aboul 26 X40 . thin-walled.
Leaves imbricate, rather densely situated. obliquely oval-cbovate. con-
cave. dorsal margin arcuate, apex rotundate. base widely inserled.
shortly crossing the stem. Marginal cells 8—14 wu. inner cells aboul
24 p, trigones distinet, with one concave and two convex sides, walls
thin. Lobulus in situ triangular, in plano ovate. seam somewhat arcuale,
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upper margin with 5 mamillate leeth green by chlorophyll, apex widely
emarginate. Amphigasiria roundedly quadrate-reniform, large. apex
Iruncate, insertion shallowly arcuate.

Marchesinia.

Marchesinia chrysophylla (L. & L.} SL. Sp. Hep. V p. 144 (1912).

Lejeunea chrysophylla L. & L., Syn. Hep. p. 144 (1844},

Jungermania chr. LEHMAN. Linnaca 1834 p. 423.

Architejeunca chrysophylla St. Hedw. 1890 p. 133.

Brachiolejeunea natalensis Sim. Trans, Royval Soc. S. Afr. XV (1926}
p- 5.

Cape Province, George, Wilderness No, 1364

Dioicous, small. pale yellowish green-olivaceous green, somewhat
shiny, flaccid. on bark or stone. Stem to 3 em long. 120 p in diam..
cells up to 40 <50 u. thin-walled. Leaves concave, apex acule. incurved.
Lobulus large. almost as wide as long. apex obtusely pointed. distal
margin mosltly slightly concave. Slime papilla seldom present. distal
or proximal, Marginal cells aboul 20 p, central cells about 24 <26 p,
walls thin, trigones distinet. Oil bodies numerous, single drops or small
compound bodies, slightly yellowish. Amphigastria circular, inserlion
[ransversal. Female organs with two innovalions. Upper amphigaslria
at least twice as large as the ordinary ones. Bracteole ohovale. large,
apex truncale-slightly emarginale. Bracts in one pair, [requently
slightly dentate in the distal part. lobulus small. Perianth obovate. with
one obtuse inllated part on the ventral side, dorsal side flat, laleral
margins acute. Rostrum shorl.

Thysananthus.

Thysananthus africanus (SIM) nov. comb.

Thysanolejeunea africana Sim. Trans. Royal Soc. S. Afr. XV p. 51
[1926).

Dioicous, vellowish brown. on bark. Stem to 2 cm long. 100 pwin diam.,
cortical cells 30 <40 . walls of medium thickness. Leaves approxi-
mate—imbricale, ovale-ligulale, convex. enlire. dorsal margin rounded.
apex triangulary subacute. ventral margin slightly S-formed, lobulus
small. triangular, inflated. without distinet limit excurrent in the lower



http://ll.il

HEPATICALE COLLECTED IN SOUTIT AFRICA 1951 283

ALV

Ilig. 5. Marchesinia chrysophylla. o Young lemale organ with mnovations in ventral

view. b Stem-leal. ¢ Dilto. d Leaf cells with oil bodies, ¢ Amphigastrium. / Lobulus,

¢ Female bract, i Bracteole. i Pernianth (from Brachiolejeunea natalensis Stsp. —

Leucolejeunca knysnana. j Apex of a shool in venlral view. I Leaf. [ Lobulus,

m Androceium. n Female branch in ventral view. o Bracts and bracteole. p Another
bracieole. ¢ Young perianth in ventral view,

margin of the lobe. Marginal cells 14— 18 w, inner cells to 20 <30 p.
walls thin, Irigones distinct. Amphigastria subeircular-obovate, apex
rounded-roundedly truncate, margins slightly decurrent, inserlion
arcuate, the rhizoids arise from a disciform area. Perianth (according
to Siv} with one innovation. compressed. margins ciliale-spinose.

Leucolejeunea Evans.

Rather large. colour pale when living, brownish when dead, mostly
on bark. Stem irregularly branched, = appressed towards the sub-
strale. Leaves = imbricale, lobe enlire or subdenliculate. oval-almost
circular, frequently concave, apex obluse and incurved, lobulus inflated.
apical tooth obluse or acule. with a slime-papilla on the distal side.
Cell-walls thin, trigones * small, no ocelli. Amphigaslria entire, orbi-
cular or reniform. Female organ apical in a long or short branch. with
one or seldom two subfloral innovations, Perianth somewhal com-
pressed, with 5 smooth or somewhat crenate plicae, dorsal plica some-
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times indislinet. Male organs on short lateral branches. bracteoles only
in the base of the androecium.
a. Lobulus with a long acule tooth, directed laterally, L. knysnani
aie Apical tooth of medium length, or small
b, Lower margin of the leaves coneave, amphigastria round, rostrum short.
L. rotundistipula.
bb. Lower margin and apex of the lobe incurved, amphigastria with apex truncate
or emarginate, rostrum long, large yellowish plant growing on bark.
L. capensis.

Leucolejeunea knysnana nov. spec.

Cape Province. Knysna. Gouna TForest, No. 1741. Type specimen in
the Bolus Herbarium. Cape Town.

Monoica, pallide viridis, corticola. Caulis ad 15 mm longus. 120 u
diam. Folia caulina ovalia, concava. Lobulus magnus, apice longe-
spinoso. Cellulae marginales 14 u. mediae 20—30 p. Corpora oleosa
singularia, composita, Perianthia uni-innovata. pyriformia, facies dor-
salis eplicis, facies ventralis biplicala, rostro longo. Androecia sessilia,
bracteis 1—4jugis.

Monoicous, pale green, on bark, Stem 1o 15 mm long, 129 w in diam.
Leaves asymmetrically oval. slighlly concave, imbricale and crossing
the stem. Lobulus rather large, with a long spinous apical looth,
shortly exceeding in the lower margin of the lobe, Shallowly sinous
incision in the lower margin of the leaf at the end of the seam. Marginal
cells about 14 p, cells in the central part of the leal 20—30 u. walls
with small intermediate thickenings. rather thin, lrigones ralher large.
0Oil bodies single, oval, composed of small drops, slightly brownish,
almost filling the lumen of the cell. Female organs on short lateral
branches, covered by the stem-leaves, with one subfloral innovation.
Perianth (only voung ones observed) pyriform. dorsal surface smooth.
ventral surface with two obluse plicae, rostrum 60 w long and 50 u
wide. Bracts in one pair, lobe oval, obtuse, lobulus [/, as long, also
obtuse. Bracteole almost as long as the bracls, apex emarginate trun-
cate. Male organs on short lateral branches in the neighbourhood of
the female organs. with a rudimentary amphigastrium at the base of the
shool, no amphigastria in the shool. Bracts in 1—4% pairs, densely
imbricale.

Leucolejeunea rotundistipula |LDBG.) ST. Sp. Hep. IV (1912] p. 238,

Archilejeunea r. (LDBG.) St. Hedwigia 1890 p. 21.
Jungermania r. LDBG.. Linnaea 1829 p. 360,
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Fig. 6. Leucolejeunea rotundistipula. a Sterile shoot in ventral view. b Leaf in

plano. ¢ Apex of the lobulus, d Sterile female organ. e Bracteole. [ Perianth (from

STEPHANI). ¢ Leaf-cell — Leucolefeunea capensis. it Female organ in venlral view,

subfloral innovation. § Lateral leal. j Apex of the lobulus with apical looth and

slime-papilla. & Perianth in dorsal view. [ Ditto in ventral view. m Leaf cells with

oil bodies. n Female bract with wing. o Bracleole. p Spores. ¢ Fragment of elater.
r Lobulus from a well-developed stem leat.

Lejeunea r. LDBG., Syn. Hep. p. 331,

Cape Province, Peninsula, Bakoven on stone, No. 847. 863.

Dioicous, small, on stone or bark. Stem to 2 em long, 80 p in diam.,
shortly pinnate. Leaves loosely imbricate. strongly concave, about as
long as wide, rotundale, apex of the leaves rounded and incurved,
venlral margin incurved, base wide. Marginal cells about [4 u, cells in
the central part of the leaf about 20 p in diam., walls thin, trigones
distinet. Oil bodies 1 per cell, compound, brown. 16—20 12 p. Lobulus
large. almost 1/, as wide as the lobe. ovale-oblong, apex subacule. seam
slighlly arcuate. Amphigastria small. twice as wide as Lhe stem. inser-
tion arcuale. Female organs in short branches. IFemale bracls in one
pair, longer than lhe leaves, apex rotundate, lobulus large, */, as long
as the lobe, obtuse. Bracteole obovate, of the same lenglh as the lobuli,
apex rounded-truncate. Perianth pyriform. innovation on one side.
Androecia on shorl branches, bracls in 5 pairs,

20 Bolaniska Noliser 1933,
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Leucolejeunea capensis nov. spec.

Archilejeunea xanthocarpa PEArs.?, Christ. Vid. Sels. Forh. 1887, p. 4.

Archilejeunea ranthocarpa SM. Trans, Royal Soc. S. Afr. XV p. 53
(1926).

Cape Province, Knysna: Deepwall Torest 1489, 1492, 1508, 1530,
1532, 1684, 1616, 1866, 1886, 1918, Parkes Station 1487, 1489. Bracken
Hill Forest 1983, 2030.

Type specimen in The Bolus Ilerbarium. Cape Town and Riks-
museum. Sltockholm,

Autoica. pallide flavo-viridis. corticola. Caulis ad 3 em longus. 130 u
latus. Folia caulina valde concava. in plano lale ovala, apice oblusa et
incurva, margine ventrali incurva. Cellulae marginales 12—11 p, cen-
trales 16—24 w. parietibus tenuibus, Irigonis nullis vel patulis. Amphi-
gastria subrotunda, basi cordata. sinuatim inserta. Perianthia oblonga.
5-plicata, plicae acutae, rostrum 160 u longum. Folia floralia perianthis
aequilonga, obtusa, lobulo semicylindrico. apice obluso. carina breviter
alata. Amphigastrium florale magnum, ovalum, concavum, foliis florali-
bus aequilongum.

Autoicous, yellowish or pale glaucous green, on bark. Stem to 3 cm
long, 130 w in diameter, pinnate-bipinnate. Leaves strongly concave
with ventral margin and apex incurved, rolundate, Lobulus large, semi-
cylindrical, oblong. '/, as wide as the base of the leaf, with an obtuse
apical tooth. Distal margin truncate in the stem-leaves, Marginal cells
12-—14 p, cells in the centre of the leaves 16 24 @, walls thin, trigones
rather large or absenl. Oil bodies 1 per cell. brown, about 5X16 p,
composed of rather large drops. Amphigastria circular-reniform. base
cordate, insertion arcuate. Perianth on terminal branches, with one
subfloral innovation, oblong. rostrum to 160 p long, plicae acule and
thin, one on the ventral side and two on the dorsal side. IFemale bracts
oblong, apex obtuse, cucullately incurved, lobulus semicylindrical. apex
obtuse, a wide wing on the commissure. Bracleole large, of the same
length as the bracts, oval, strongly concave. Spores of variable form.
moslly obtusely ecylindrical, 40>X70—24 X120 u, green by the central
green corpus, external layer slighlly brownish, denscly papillose, with
annular groups of larger papillae. Elaters pale yellowish, about 20 u
in diam. Androecia in short lateral branches, mostly 'f,—3[; as long as
the stem-leaves.
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Key to the South African genera of Lefeuneaceae.

(Mainly following the arrangement of C. VANDEN BERGHEN].

Amphigastria lacking . .............. T A T A T LAY Cololefeunea
ATphRASERIa, PIRSBIE (0 s 2 it Rir e o e (s BLAAEN & i s bbb s i !
As many amphigastria as lateral leaves ......... cieeeeano. Diplasiolejeunea,
As many amphigastria as pairs of lateral leaves ... ... ... B Py 3.

IFemale organs grouped in a characteristical manner: several pseudolateral
perianths are spread in the same direction: amphigastria bilobed or seldom
entire, rather large plants . ...... e TR A VN £ ) . Taxilejeunea,
Female organs not grouped in this manmer ..........i0aiain, Vil e 4.
Amphigastrin with a basal discus, moslly trapezoid, with two lobes. these
elongate, subulate. acute and divergenl, leaves asvmmetrical, in their general
form triangular, frequently deeply denticulate, apex long and acute, moslly
reflexed. the horns ol the perianth frequently dentale-spinous, Drepanalejeunca.

Amphigastria lacking discus, perianth without hollow horns. ............ e o
Amphigastria bifid or bidenticulate. .......... A AT O 6.
Amphigastria enlire, sometimes slightly emarginale, mostly large plants . ... 13,
Lobulus almost absent but replaced by an eclongate stylus, erect and parallel
tor, tha BLe  oosbaisins e nn s A i P e SR T AR . Stglolejeunca,
Fobuiug: 6f difierent aDDeATRICE v imsiimusmsian dsstasm i i e s i
Amphigastria obcordate, widening from the base. apex of the lobe mostly acute,
rather Jarge PlAnEs: ooove osiadoeami s e i g sl i . Strepsilejeunca,
Amphigastria of different shape .............. T i e
Perianth smooth, non-plicale, inflated ........... .o, Inflatolejeunea nov. gen,
Perianth ‘with at least 8 plicae or compressed ... .. ccmmcesnemammsmses g
Perianth slightly compressed, 8 12 plicate, large plants .. .. Anomalolejeunea.
Perianth with 5 plicac or less ........ ARG S T L A e e AR 10,

Plicae of the perianth with ciliae, at least in the distal part.

Ciliolejeunea gen. nov.,
Plicae of the perianth non-ciliate .............. A s e s Il
Perianth compressed or non-cempressed, plicae smooth or slightly papillose,
seldom elongaled by membranous appendages ............... Fal s 2
Perianth distinetly compressed, dorsal face £ plane, one ventral plica, mostly
rounded or biangular, laleral plicae acute ....... e = (B e 13,
Perianth non-compressed, 3—a-plieate . ... ... .. 0 iiiimmiiiiiiinnanans, 14,

Apical tooth of the lobulus with a slime papilla on the distal part of the base,
no et SO A e e VN s AT IR A e 6 L ey Cheilolejeunea,
Apical tooth of the lobulus \uth a sl:mo papilla on the proximal side of the base,

Reetolejeunea.
Plants filiform, lobulus '/:—'/1 as wide as the lobe. ............ Microlejeunea.
Plants larger, lobulus small in proportion to the lobe. ..... convine LEjeunea.
Perianth strongly compressed, lateral plicae acute, dorsal surface mostly plane,
ventral face with 2 acute plicae, each with 1-—2 membranous and lacinulate
8, 3301 p T I he S e oy e N e e Y e SOMATE e Lopholejeunea.
Blicae "ot ‘the perianth 'smooth: (0o v s b e i i ey e . 16.
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16.

18.

19,

21,

22,

8 SIGFRID ARNELL

Sexual organs apical on a long branch or mostly on a shorl lateral branch,

never innovalions. Cross section of (he perianth rounded with 3 distinel plicae,

furthermore 4—12 obluse low plicae along the perianth from top to base.
Ptychocoleus.

Sexual organs pseudolateral or seemingly siluated in the centre of a dicho-

tomous branching . .............. AT TR TR R R Rt e U
Perianth niasthy-oseiih imors Ahan G plicas .o o b e ik g s e e e 18.
Parsamtin - 2—5r plioabe i s s R e s L B iy e e b e i 19.

Leaves and amphigastria (or only amphigastrial dentate, at least the bracls
and bracleoles. Perianth with 8 —12 smooth plicae ............ Ptychanthus.

Leaves and amphigastria always entire, perianth with 5—10 plicae, seldom

eplicate, lobulus dentale .......... e e ciwee. Brachiolejeunca.
Only one ventral plica or no distinet one, plicac smooth or seldom winged. 20.
Perianth with 2 wventral plicae ..... SRR A R S R R FRYDTR
Plicae of the perianth smooth or seldom winged ...... ool = 21
Plicae of the perianth winged and denlate; sometimes also the veniral f.lte is
SPLHOBE: i o woat oo e s A R R R e R e 22,

Perianth strongly compressed withoul or with an indistinet ventral plica, apex
ol the lobhes frequently dentate, walls of the cells = thickened, withoul Irigones,
PIADL TAERE o omt i o o s T o o Amerssih gl aTe e St S Marchesinin,
Perianth trigonous, with two acute lateral plicae and one straight and prominent
ventral plica, these plicae frequently with a membranous wing, apieal part of
the lobes sometimes sinous, female hracts and bracteoles enlire. Mastigolejeunea,
Perianth trigonous, ventral plica distinet, lobes of the leaves and amphigastria
moslly dentate ... .. R SR i aSerens hysanantis:
Perianth compressed, \\lllmul or with 1--2 indistinct venltral plicae, two innova-
tions below the perianth, apex of the leaf-lobe mostly denlate, amphigastria

1 O e P TR T 2 .. Dicranolejeunea.
Apex of the lobes AENEe vy sioes o smasiiee s v v ke le st s SE- L
Apex of the lobe gencrally obluse, perianth 5S-plicate, dorsal plica frequently
indistinet . ...... e g A AT i 3 o et L i ke e

Amphigastria large in propertion to the leaves, only slightly decurrent, perianth
a-plicate, plants rather large, transparenl .................. Hygrolejeunea,
Perianth compressed and with two lateral dentate plieae and 2 indistinet ventral
phiene asnisomuma e SR B et s s vvveo. Dicranolejeunea.
Muale organs on a shorl lateral branch, bracteoles only present in the lower part,
apical tooth of the lobulus obluse or longly pointed, with a distal slime papilla,
plicac of the perianth smooth or somewhal ecrenate-dentale, seldom slightly
WIDRe v ovie smminies G e e R A B R Leucolejeunea.
Male organs apical in a short lateral branch. bracteoles along the whole male
organ, lobulus with 1 2 teeth, with a slime papilla proximal to the apical tooth.

Archilejennea.

I will express my deep gratitude to Dr. P. H. B, TaLBoT, Preloria,

Mr. S. Garsing, Cape Town and Dr. HERMAN PERSSON, Stockholm for
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their valuable help in sending specimens from the National Herbarium,
Pretoria. The Bolus Herbarium, Cape Town and Riksmuseum, Slock-

holm.

Summary.

The author gives a key to the Soulh African species of Lejeuneaceae
and describes following new species: Lejeunea convexa S. ARN., Lejet-
nea microlobulata S. ARN.. Leucolejeunea knysnana S. ARN., Leuco-
lejeunea capensis S. ARN,
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Bryologiska notiser.

Av ELsa NyHoim,

I. Nagot om artbegridnsningen och variationen inom sldktet Dicranum.

For att fa ell laslare grepp déver del nagol helerogena sliktel Diera-
num, har jag, i samband med utarbetandel av en fennoskandisk blad-
mossflora, sokt sammanfoga de arter, som iiro nirmare besliklade med
varandra, till grupper och har pa sa silt delat upp sliktet i f6ljande
5 seklioner: Dicrana scoparia, Dicrana [uscescentia, Dicrana spuria,
Dicrana elongata och Crassidieranum,

Enligt min mening bor i 6verensstimmelse med V. F. BRoTHERUS och
andra forskare Orthodicranum och Kiaeria riknas som sjilvstiindiga
sliklen.

Sekt. I. Dicrana scoparia:

Kapsel utan sloreellig ring. Blad i spelsen riinnformiga, sagade; nery
pa dorsalsidan med sagade asar eller strimmor; celler 1 dvre delen av
bladel mesladels langstrickta, porforsedda, i bladiviirsnillel inga [Or-
tjockningar synliga mellan cellerna. bashorneeller 6verviigande reklan-
gulira.

Arterna inom denna sektion dro foljande: Dieranum rugosum BRID.,
D. bonjeani DE Now., D. scoparium Hepw., D, majus TURN.

D. rugosum och 1. bonjeani sta varandra niirn, Bladformen dr hik-
arlad med i regel timligen jamnbreda, sakta avsmalnande. lviirvagiga
blad: bladspets mer eller mindre trubbig. ). rugosum ir en grov arl
med kraftigl sagad bladkant i 6vre delen av bladet: lamellerna pa rygy-
sidan av nerven firo hoga och grovt sagade, D). bonjeani ir spidare, bla-
den fro svagare ltandade, cellerna i Ovre delen av bladel dro mindre.
vanligen mera avrundade.

Den hiir nu gjorda korta beskrivniagen av . rugosum och D. bon-
jeani hanfor sig lill de bada arternas normalform, de nia denna ulveck-
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Vig. I 1 a—>b Dicranum rugosum, 2 a—b 0. Bonjeani, 3 a—b D. scopariam, 4 a—>b

I omajus. Tvarsnitt av normalt utvecklad nery, a frin dvre delen av bladet, b frin

nedre delen av bladel; dorsala sidan av nerven uppat. — Cross sections ol normally

developed nerve, « from the upper part, b from the lower parl of the leaf, the dorsal
side of the nerve above.

ling pa viixtplatser med for arten optimala ekologiska betingelser.
Arlerna variera emellerlid pa likarlal siatt pa for arterna mer eller
mindre gynnsamma slandorter. Pa torra och magra lokaler upplrida
former med néistan slita, helbriiddade eller svagare landade blad.
Lamellerna pa nervens ryggsida kunna bli avsevirl reducerade och hos
1. bonjeani endast anlvdda.

Denna variation kan vara nog s iégonenfallande men ir troligen hell
och hallet beroende av omgivningen. av fuklighelslorhallanden och av
markens beskaffenhet ele. En stor del av de i vara floror anférda for-
merna och varieteterna av vara bladmossarter fr, vad jaug kan férsta,
i stor utstrickning sadana rent lokala moditfikationer och sammanfaller
med arternas normala sitt att reagera infor yitre forhallanden.

D. scoparium och D. majus uppvisa en likartad variationsserie. Dessa
bada arter ha mera skarpl tillspelsade blad dn de bada foregaende och
bladskiva utan tvirvagor. D. scoparium har higa lameller pa bladets
undersida i likhet med D. rugosum. D. scoparinm har i regel 4, nistan
jimnhoga lameller; . rugoswm har de tva ovre vil ulvecklade, sido-
lamellerna dro svaga eller saknas. ). bonjeani har i regel endast tvi
laga lameller eller asar.

D. majus suknar lameller i egenllig mening, har endast utskjutande
celler eller cellrader, nerven synes pa ryggsidan slrimmigl sagad.

D. muajus har, 1 molsals till de tre ovriga arterna inom gruppen, dubbla
o i ]
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Fig. II. Reducerade former. 1 Dicranum rugosum, LI. Sarckomradel. 2 D. scopu-
rinm, Ang. Hirnosand, 3 D. majus, LL. Sarckomridet. — Reduced forms from

northern Sweden,

rader ledarceller i bladnerven (fig. 1t 4). — ). scoparium och D. majus,
som normalt iro ganska olika varandra, ha emellertid i synnerhet i
fjalltrakter former, som till synes stilla arterna mycket nira varandra.
Dessa former kunna nidrmast liknas vid sviiltformer. Tandningen av
bladkanterna har reducerals dithiin, all bladen kunna siigas vara sa
cotl som helbriddade, bladnervens lameller hos D. scoparium ha for-
svunnit, likasa de landade strimmorna pa bladnervens ryggsida av
D. majus, nervens dubbla rad av ledarceller. som varit ett kinnetecken
pa D. majus, har blivit en enkel rad o.s.v.

Dessa starkl reducerade former kunna vara mycket vanskliga att
bestimma. Genom all gora tviirsnitt av bladel och nerven kan man i
flertalet fall identifiera arlen. genom att man kan iakllaga tendensen
till lameller eller strimmer, D). scoparium visar dessutom i tviirgenom-
skiirning av bladel laminaceller med kvadralisk snittyta. D). majus har
bladceller med lingre, smalare rektangulir snitiyla. D. rugosum har
ocksa former. isynnerhet fjalllormer, som kunna visa likhet med
D. scoparium (fig. 11: 1).
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De nu omtalade s.k. sviltformerna av I, scoparium och D. majus
kunna vara forvillande lika arter av sekt. Dicrana elongata, speciellt
D. angustum och D. spadicenm. Sterila sadana former dro som forut
namnts sviara att bestimma och det dr ofta med storsta tvekan man
for dem till ena eller andra arlen (sektionen).

Sekt. II. Dicrana fuscescenlia:

Kapsel med ring av (1—}2(—3) rader vidgade celler. Blad i spetsen
rinnformiga, langl ner sagade, lamina tunn och blad som lorra mer
eller mindre krusiga; nerv grov, i spetsen slriiv av utskjutande mamil-
losa celler; celler i Ovre delen av bladet kvadraliska, regelbundna eller
oregelbundna, i tvirsnitt nied vanligen svaga fortjockningar mellan cel-
lerna, bashdrnceller évervigande reklangulira,

Sektionen omfattar endast en arl, Dicranum fuscescens TURN. Det fir
en ganska variabel arl, men i regel litt att kiinna igen pi de relativt
lunna bladen, den sagade bladkanten, de korta kvadratiska, timligen
tunnviiggiga cellerna i dvre delen av bladet saml pi de rektanguliira
bhashirneellerna.

I norra Skandinavien upptrida former av D. fuscescens med mer eller
mindre oregelbundna celler i dvre delen av bladet. Dessa former beniim-
nes i flertalel av vira floror [). fuscescens v. congestum (BRID,) HUSNOT,
om bladen #ro korta och glesare tandade, D. fuscescens v. flexicaule
(Brin.) WiLs. eller D). fuscescens v. congestum f. flexicanle €. JENS., om
bladen iiro lingre och skiirformigt bojda.

Vilket systemaliskl virde dessa former ha iir svart all avgora. De
ersiitta i storl sett huvudformen i norra Skandinaviens fjillomraden.

Sekt. 1II. Dicrana spuria;

Kapsel med ring av 1{—2) rader vidgade celler. Bladspets riinn-
formig, som torr krusigt vriden; nerv i regel kraftig, i spelsen mer eller
mindre striv av utskjutande mamillosa celler; celler i dvre delen av
bladel korta, kvadratiska, regelbundna eller oregelbundna, i tviirsnill
vanligen med kraflliga f{orijockningar mellan cellerna, bashornceller
kvadraliska eller kort rektangulira, talrika. — Karaktiristiskt for denna
grupp dr vidare formen pa bladtvirsnittet fran 6vre delen av bladel.
fig. 1I1: 2 a1

Arterna inom denna seklion #ro foljande: D. robustum BLYTT,
D. spurium Hepw., D. bergeri BLAND., D. muehlenbeckii Br. EUR.
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I'ig. I1I. 1 Dicranum fuscescens, a tvarsnill frian ovre delen av bladel, b Iviirsnitt
av lamina, starkare forstoring, 2 D. muehlenbecki, a lvarsnitt frin ovre delen av
bladel, b tvarsnill av lamina, slarkare forstoring, 3 0. muehlenbeckic v, brevijolium.
4 0. muehlenbeckit v, acutifolinm. — 1 D. fuscescens, a cross section from the upper
part of the leaf, b cross section of lamina. more enlarged. 2 D. muehlenbeckit, a cross
section from the upper part of the leaf, b cross section of lamina, more enlarged.

D. robustum och D. spurinm sla varandra niira. trols att de habituelll
ha ganska olika ulseende. D. robustum har langa. skiirformigt bojda
blad och tamligen regelbundet kvadraliska, lunnvaggiga celler i ovre
delen av bladel, Normaltormen av 1), spurinm, som forekommer pa torr
hedartad mark. har kortare aggrunt-lansettlika, timligen hastigt av-
smalnande blad. Arten fordndrar ganska avseviirt utseende pa skug-
gigare och fuktigare lokaler. och kan hiir bli timligen lik ). robustum.
Bladspetsen blir lingre och mera bojd, cellerna i ovre delen av bladet
bli mera regelbundna och tunnviiggigare. [). robustum och ), spurium
iro lva vackra, intressanta och nirstacnde arter.

Sliktskapen mellan D). bergeri och de bva nu ndmnda arterna ar
tvdlig. Bladen hos D. bergeri dro smalare men f.6. fiir bladformen lik-
artad. D. bergeri ir en karaktaristisk och 6ga variabel art, som knap-
pasl kan forviixlas med nagon annan utom mdajligen med kortbladiga
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former av D. muehlenbeckii. Den skiljer sig emellertid fran dessa lor-
mer genom lrubbigare bladspets och genom bladens nagot luckrare
cellviivnad. Vidare dro bladen hos D. bergeri liksom hos D). spurium i
regel tydligh tviirvagiga,

D. muehlenbeckii har en ganska bred varialionskurva, som striicker
sig fran normaltypen med jimnbrett lansettlika, langl och fint till-
spetsade, som lorra starkt krusigt vridna blad, till de bada formerna
var, brevifolitum LINDB. och v. gcutifolium (LINDB.) n. comb. med bre-
dare, kortare tillspetsade och som lorra, svagare krusigl vridna blad.

Var. acutifolium beskrevs fran borjan av LINDBERG som ). bergeri v.
acutifolium: den har sedan blivit upphdjd som art av C. JENSEN. Del ir
emellertid tydligl atl den star niirmast I, muehlenbeckii. Nagon viisent-
lig skillnad mellan denna form och D. muehlenbeckii v. brevifolinm
forefinnes knappast, utom all cellerna i 6vre delen av bladet hos
v. acutifolium ir mer eller mindre starkt oregelbundna. Jam/lor forhal-
landel hos D. fuscescens och dess v. congestim.

Sekt. IV. Dicrana elongala:

Kapsel med ring av 1 3 rader, vidgade celler. Bladspels riorformig,
ofta nagol vriden, helbriidddad eller svagt tandad, blad som torra ¢j
krusiga: nerv fin eller grov, slit eller i yttersta spetsen tandad; celler i
dvre delen av bladet lingre eller kortare, med eller ulan porer, i lviir-
snitt med tydliga f6rtjockningar mellan cellerna, bashorneeller kvadra-
tiska till korl reklanguliira, talrika.

Arterna inom denna sektion édro féljande: D. spadiceum ZETT.,
D. angustum 1.INDB., D. groenlandicum BRID., D. elongatum SCHLEICH.,
D. [ragilifolinm LLINDR,

D. spadiceum ir en ganska misskiind art, och ett stort antal av vara
Dicranum-arler ha i herbarierna falt bira dess namn. Den ir en arklisk-
alpin art. som det dir svarl alt fa fast grepp om. I Skandinavien fore-
kommer den i norra delen av fjillkedjan och dir pa hogre nivaer. Den
kinns igen pa den morkgrona firgen, pa de breda, dggrunt-lansettlika,
sakta avsmalnande och timligen spetsiga bladen. Cellviivnaden i dvre
delen av bladel kan variera ganska mycket t.o.m. fran blad pi samma
planta. Blad fran vil ulvecklade plantor ha oftasl mera oregelbundna,
starkare fortjockade och mer porforsedda celler i évre delen av bladel
in blad frin svagare plantor eller fran unga toppskott, Dessa senare kan
ha timligen regelbundet kvadratiska, mera tunnviiggiga, ej eller svagl
porfirsedda celler i dvre delen av bladet. De sislniimnda formerna ay
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Fig. IV, 1 Dicranum spadiceam. 2 D, angustum. 3 1 groenlandicum.

D. spadiceum ha ofta blivit forvaxlade med former av D. fuscescens.
D. spadiceum har emellertid bredare blad, helbriddad eller svagl lan-
dad. oftast nagot vriden bladspels.

D. angustum skiljes fran D. spadiceum genom tunnare nerv, lingre
och smalare celler i ovre delen av bladel. Bladspetsen dr ofta av-
rundad. I likhet med foregaende och ovriga arter inom denna seklion
har fdven denna art i Skandinavien en nordlig utbredning, men i mol-
sats tll 1. spadicenm forekommer den pa lagre nivaer, pa fuktiga loka-
ler tillsammans med Sphagna m.m. Aven denna art har varit ganska
misskiind och blivil forvaxlad i synnerhet med [jallformer av D. scopa-
rium och ). majus.

D. groenlandicum kan i viss man siigas vara en foreningslank mellan
de bada foregaende arlerna och D. elongatum. Den har smalare blad an
vad D. spadicenm och D. angustum ha men har nagot bredare blad
men smalare nerv an D. elongatum. Det mest karaktiristiska for arten
ir de porforsedda slarkt tjockvaggiga nagot lingstrackta cellerna i ovre
delen av bladet,
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D. elongatums harda och mycket kompakta tuvor behover ingen ta
miste pi Arten varierar emellertid nagot. Stundom upplrader former
som {iro losare tuvade och som ha langre eller kortare blad an huvud-
formen. Den breda nerven och de tjockvaggiga, ej porforsedda kvadra-
liska eller rektangulira cellerna i 6vre delen av bladel iiro emellertid for
arten karaktaristiska.

D. fragilifolium skiljer sig ganska avsevirt fran de dvriga arterna
inom Dicrana elongata. Bladspetsen ar mindre lydligl rorformig, och
kapseln dir forhallandevis mycket storre och mera bojd an hos sek-
tionens ovriga arler. Dessa ha relativt sma och svagare bojda kapslar,
Ett tvirsnitt av bladnerven av D. [ragilifolinm visar att nervens celler
aro Liunligen homogena. stereidbanden pa over- och undersidan av ner-
ven, som aro val utbildade hos alla ovriga arter inom sliklel Dicranum,
saknas. Den ndrmar sig i detta hinseende slaktet Kiaeria,

Sekt. V. Crassidicranum:

Kapsel uppratl med storcellig ring, peristomtander glatta eller svagt
strimmiga. Blad i spelsen rannformiga, sagade eller helbriddade; nery
bred och grov; celler i ovre delen av bladet kvadratiska. i tvarsnitt med
kraftiga [ortjockningar mellan  cellerna, bashornceller oOvervagande
rektangulara.

Arterna inom denna scktion iiro foljande: D. scoftianum TurN. och
D. fulvum looK. De dro ganska vitt skilda och ha inte manga berorings-
punkler. Alt jag trots detta i likhel med V. F. BroTHerus fort dem Lill
samma seklion beror pa, att bada avvika fran ovriga arter av sliktet
genom den nastan uppralta kapseln och det glatta eller svagt strimmiga
peristomet.

Bada arterna forekomma pa skuggiga klippor, D). scoltianum ar en
allanlisk arl och ar i Skandinavien endast kiand fran nagra lokaler 1
vastra Norge sam! i Danmark fran Bornholm.

D. fulvum ar narmast en lovskogsart och forekommer nistan ute-
slutande pia urbergsblock och bergvaggar i1 lov- eller barrblandskog i
sodra och vastra Skandinavien, D). fulvum v. viride (SULL. et LESQ.)
GRANT ar en nagot avvikande form och forekommer helst pa levande
stammar av skilda loviridsarter. Den har en mera osllig uthredning och
ar inom Fennoskandia, utom fran Sverige och Norge, dven kind fran
nagra lokaler 1 Finland., Den har helbraddade blad och nagol smalare
nerv in huvudformen, som har blad finl sagade lill nedom mitten.
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Fig. V. 1 Cnesfrum alpestre, stamblad, andrecium. kapsel i torrt tillstind, a tva
peristomtiinder. 2 €. schisti, stamblad, andrecium, kapsel i torrt tillstind, a tre
peristomtinder. — 1 €. alpestre, stem leaf, androecium, capsule, dry, a two peristome
teeth. 2 €. sechisti, stem leaf, androecium, capsule, dry, a three peristome teeth.

II. Cnestrum alpestre (Wg.) n. comb.

Sliiktel Cnestrum beskrevs av I 1HHAGEN i Det Kgl. Norske Videnskabers
Selskubs Skrifter 1941 som foéljer: »Tolia caulina valde mamillosa;
perichaetium distinctum; capsula striata, peristomiala.»

Till sliiktet forde han endast en art, nimligen C. schisti (Wa.) Hag.,
som har enkell, stundom pa ena sidan mer eller mindre djupt fransade,
men ej pa mitten kluvna peristomtiinder. Ilan grundade sin beskrivning
av sliktet med tonvikten lagd pa peristomkaraktirer och lil den
C. schisti niirstaende arten Cynodontium alpestre (Wa.) LINDB.. vara
kvar inom sliktel Cynodontium med f[6ljande molivering, »Mais le
peristome de cette espece est composé de dents bifurquées et distinete-
ment obliques, elle est dont un vrai Cynodonlium, par suite, notre
Cnestrum devienl un genre monotypique.»

Enligl min mening bir Cynodontium alpestre infogas under sliktet
Cnestrum, vilket jag vill karakterisera silunda: Auloika. Andreciet
knopplormigl. kortskaftat. Blad jamnbrett lansettlika med uppltill nag-
gade kanler av ulskjutande mamillosa celler: celler i Gvre delen av bla-
det sma, kvadratiska, mamilldsa, i nedre delen av bladet celler glatta,
reklangulira; bashornceller saknas. Kapsel uppriitt, oval med breda
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morka lingdstrimmor: peristom rotl, upptill finl papillost, nedtill fint
vertikalt punkistrimmigt; tinder hela, fransade eller till mitten kluvna,
som lorra uppriitl ulstaende med inbojda spetsar.

Sliktet Cnestrum ar skilt frian sliktet Cynodontium bla. genom del
skaltade andreciel, de mera jimnbreda bladen, den slarkt strimmiga
kapseln och det roda peristomet, vilkel som torrt karakleriseras av de i
spetsen inbdjda tinderna.

Den auloika blomstillningen med kortskaftal andrecium, de jimn-
breda bladen och den slarkt strimmiga, ovala kapseln goér bla. att
Cnestrum visar stora likheter med sliktet Rhabdoweisia, Del sislnamnda
sliktet har emellertid ej mamillisa blad. Peristomet ir lagt med korta,
helbriddade, enkla tinder.

Cnestrum alpestre och Cnestrum schisti sta, som forul nimnts, var-
andra nira. Den mest iogonfallande skillnaden mellan arterna &r ulom
peristomets ulseende, bladspetsens form, som hos C. alpestre dr avrundad
och hos C. schisti spetsig. Sporerna idr hos C. alpestre 15—20 u och hos
C. schisti 12 14 n.

Summary.

Bryological notes.
1. On the species delimitation and the variation in the genus Dicranum.

In order lo obtain a better comprehension of the Fennoscandian Dicranum species
the genus Dicranum is divided into the following five sections:

Seel. 1. Dicrana scoparia. Capsule without large-celled ring; nerve with
ridges or stripes on the dorsal side; cells of the upper part of the leaf with pores;
the cross section of the lamina shows no thickenings befween the cells. Speeies:
D ragosum Bran., bonjeani DE Not., scoparium 1HEDW., majus TURN.

Secl. 1L Dicrana fuscescentia Capsule with large-celled ring: leaves
more or less erispy: cells in the upper part of the leaf quadralic. regular or irregular;
lamina in cross section with slight thickenings between the cells. D, fuseescens TURN.

Sect. IIl. Dicrana sparia Capsule with large-celled ring; leaves at least in
the upper part crispily twisted; cells of the upper leaf-hall short, quadratic. regular
or irregular; lamina in cross section with thickenings between the cells. D. robustum
Bryrr. spurinm HeEbW., bergeri BLAND., muehlenbeckii BRr, FUR.

Secl. IV. Diecrana elongata Capsule with ring; leal point tubular, almost
entire; eells in the upper part of the leaf long or short, with or without pores;
lamina in cross secltion with thickenings between the cells, D, spadiceum ZetTr.,
angustum LINDB.. groenlandicum BRiD., elongatum SCHLEICH., fragilifolium LINDB.

Seet. V. Crassidicranum. Capsule erect. with large-celled ring; peristome
teeth smooth or shghtly striate; nerve coarse; cells i the upper part of the leaf
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quadralic; lamina in c¢ross scction wilh vigorous thickenings bhelween the cells.
D. scottianum TURN,, fulvum Hook.

Il. Cnestrum alpestre (Wg.) n. comb.

When 1. HAGEN described the genus Cnestrum he relferred to it only one species,
Cnestrum schisti (Wa.) Hag. The related Cynodontium alpestre (Wa.) LiNpg. should
according to his opinion still belong to the genus Cynodontinm.

In the opinion of the present writer C. alpestre should be included in the genus
Cnestrum with respect to i.a. the structure of the androecium and the characteristics
of the leaves, the capsule and also the peristome,



BoTANISKA NOTISER 1953, HAFTE 3. LUND

Some chromosome numbers in Umbelliferae.

By ARTUR HAKANSSON.

Institute of Genetics, Lund.

The first umbelliferous chromosome number was published in 1914
by PETERSEN. who counted in Anthriscus sylvestris 78 chromosomes
at meiosis. Chromosome counts in a larger number of species were
published by ScHULZ-GAEBEL in 1930, by MELDERIS in 1930, by Wan-
SCHER in 1931— 1934, by TAMAMSCHIAN in 1933 (1930, by GARDE and
MALHEIROS-GARDE in 1949, The total number of species invesligaled
seems Lo be aboul 200, less than 10 per cent of recognized umbellifers.

Many years ago | invesligaled the seed development of the umbelli-
fers; because the buds were fixed in ZENKER's fluid chromosome counls
were. however, impossible. ITn 1925 1 therefore made new slides, bul
my chromosome counls have lor various reasons remained unpublished,
The slides were, however, stained with HEIDENHAIN's haemaloxylin
and could slill be studied. The haploid chromosome numbers are in
most cases easy to determine at the first or second metaphase or at dia-
Kinesis. However. certain sources of error deserve allenlion. LEarly
separation of the chromalids ol a chromosome at second anaphase may
result in too high a contact between bivalenis in too low a number,

In the paper ol GARDE and MALHEIROS-GARDE one finds all chromo-
some numbers known lo these authors. A very common number in the
mosl typical umbellifers: Apioideae, is 11; a table of GARDE and MAL-
HEIROS-GARDE shows 153 diploid Apieideae, the number 11 occurring
in no less than 98. Then follow the number 9 with 22 and the number
8 with 13 species, Other reduced numbers found in diploid Apioideae
are 6, 7, 10 and 12. In Saniculoideae the number 11 has so far nol been
found. 8§ seems here to be the most common number. 13 species had
this number, while 4 species had 7 chromosomes. In Hydrocolyloideae

21 Rotaniska Noltser 1953.
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the small number ol species investigated makes the chromosome pic-
ture less clear. the numbers 8 and 11 occur among diploid species.

Polyploidy is rarve in Umbelliferae excepl in Hydrocolyle, all (4!
invesligaled species of this genus having a kigh chromosome number.
and in Eryngivm. An indication of the rareness ol polyploidy is the
fact that of the 47 species investigated by Garpit and MALHEIROS-
GArDEE only one was polyploid. The rareness of polyploidy is most
evident in Apioideae: the table of these authors shows 153 diploids and
only 6 polyploids. Among the angiosperms in general. STEBBINS esli-
malted the proportion ol polyploid species to 30 to 35 per cent. In Sani-
culoideae polyploidy seems lo be more [requenl, the table shows 17
diploids and 10 polyploids. in Ergngium so far 6 polyploids and 7
diploids have been found. However, in Umbelliferae one usually finds
only one or Iwo polyploids among the diploid species of a genus. Most
genera of course contain no polyploids. An inleresling fact is that
certain very small genera as Aegopodium, Echinophora, Petagnia and
Molopospermum are polyploid. the two lasl named are monotypical.
only one species being known, Echinophora spinosa seems lo he an
ocloploid while other polyploids in Apioideae with one exceplion have
not passed the telraploid degree. In Saniculoideae and Hydrocotyloi-
deae several cases of high polyploidy are knownn.

Most of the species invesligated here have grown in the bolanical
garden, a lesser number have been collecled in Holmsjé in northern
Blekinge. The countings have been made al meiosis.

Chromosome numbers of investigated umbellifers.
Species and subspecies previously not investigated are marked *.

Aegopodium podagraria 1.

var. variegalum n—22
*  wvar. subsimplexr Lge. n=22
Aethusa cynapium L. n=10 Blekinge
Ammi majus L. n=1t
*Astrantia minor L. n=7
*4. major subspec. Biebersteinii (Trautv.) Grinlzesco n 14
Bowlesia tenera Spreng. n—==_
*Bupleurum aurenm Fisch, n=_§
Carum carvi 1., n=10 Blekinge
Chaerophyllum aureum L. n=11
Ch, bulbosum L. n=11
Coriandrum salivum L. n=11

Daucus carota
subspee, maximus (Desl.) Batt, n=9
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Didiscus coeruleus DO, n=11
Ergngium campestre L. n=7
*Ferula assa-foetida L. n=11
“Heracleum sphondylivm subspec. sibiricum (1) Ahlfvg. n=11 Blekinge
lHydrocolyle vulgaris 1. n—48 (about) Blekinge
Laserpitium latifolinm L. n—11
*Ligusticum mucronatum Hort, n=11
Lophosciadium meifolium DC, n=11

Meam athamanticum Jacq, n—11
Molopospermum peloponnesiacum (1] Koch n=22

Oenanthe pimpinelloides 1., n=11
Petroselinum erispum  (Mill.} Airy-Shaw n=11
Peucedanum palustre (1) Moench n—11 Blekinge
P. verticiliare (L.] Koch n=11

P. hispanicum Fndl. n==11

P. oreoselinum (1.} Moench n=11
Pimpinella major Huds. n=9

*P. rotundifolia M. Bieb. n—9

P. sarifraga subsp. eu-sarifraga Thell. n=18

subsp. nigra (Mill.) Gaud. n=9

*Seseli annuum L. n=11

S. elatum 1. n=9

Stlaum silans (L.} Sch. et Thell. n=11

Siler trilobum Criz. n=9

Sinm latifolium 1. n=10

S, sisarum L. n=11

Remarks on certain genera.

Adegopodium. The number n=22 determined by MELDERIS in
A, podagraria was observed in a form with variegated leaves and in a
form with less dissected leaves called subsimplex (fig. 1).

Aet husa Four varieties are described from Ae. cynapium (THEL-
LUNG in lhe Flora of HEGI compare also WEIMARCK 1945). Var. dome-
stica was investigated, the plants growing as a weed in a kilchen gar-
den. The number 10 was also given by WAaNSCHER, who investigated
3 fixations from different places. SCHULZ-GAEBEL counled 11 c¢hromo-
somes. In different chromosome lists it is stated thal this species has
Iwo chromosome numbers, 10 and 11; but it is probable thal the number
11 is incorrect: conltrary to his usual practice, SCHULZ-GAEBEL has not
ligured the chromosomes of this species.

Astrantia. 1 have previously reported 7 and 14 chromosomes in
this genus without indicating the species invesligaled (HAKANSSON
1933]. WaNscHER has found 7 chromosomes in A, major L. and in
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A. helleborifolia Salisb. T found the same number in A, minor. Tetra-
ploidy, however, occurs in A. Biebersteinii (fig. 2), which often is con-
sidered a subspecies of A. major. THELLUNG distinguishes in A. major
subsp. elatior, subsp. Biebersteinii and subsp. eu-major. So far plants
of elatior have nol been investigaled, Biebersteinii is tetraploid and
eu-major is diploid. — The chromosomes of Astrantia are rather small
compared with the relatively large pollen mother cells; in most um-
bellifers the chromosomes are large in comparison with these cells,
which are very small.

Bowlesia 'The chromosomes were counted in the embryosac.

Bupleurum. Seven species are now investigated of this large
genus. Most of them had 8 chromosomes (fig. 3): however. in B. rofun-
difolium MELDERIS counted 11. SCHULZ-GAEBEL 8 chromosomes, while
WANSCHER reported 7 chromosomes in B. fruticosum.

Carum. Chromosome lists usually give two differenl numbers, 10
and 11, to C. carvi. The number 10 is previously given by WANSCHER
and TAMAMSCHIAN. On the other hand MELDERIS and ScHULZ-GAEBEL
report 11 chromosomes in €. carvi. The latter number should perhaps
be further confirmed. ScnULZ-GAEBEL counted 10 chromosomes in plants
sown in the warm house, 11 chromosomes in plants sown in the field,
while certain plants conlained pollen mother cells with 10 and 11 chro-
mosomes in the same loculus. Clearly this variation in number is a
quite secondary phenomenon. SCHULZ-GAEBEL considers for various
reasons 11 the true number and speaks of a tendency in umbellifers
of lowering the chromosome number al meiosis through fusion. But
there is also the possibility that the number ol chromosomes may seem
to high, because of loose connection between paired chromosomes or
early separations at the anaphases. One can hardly consider the
existence of two differenl numbers in C. carvi as proved. In C. verticil-
latum (L.) Koch GARDE and MALHEIROS-GARDE have counled 10 chro-
maosomes.

Daucus. The chromosomes are small compared with the pollen
mother cells,

Eryngium. In this genus the dominanl chromosome number is 8,
or mulliples of 8. . campestre, however, is an exceplion, GARDE and
MALHEIROS-GARDE, Porjo (ciled alter REESE), and REESE observed
n=14 chromosomes. TamamscHiam has earlier reporled 7 chromo-
somes, this species thus has a diploid as well as a lelraploid chromo-
some race. Compared with the p.m.c. the chromosomes were rather
small in E. campestre.
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I'ig. 1—7 show the first metaphase in the pollen mother cell. I'ig. 1: Aegopodium

podagraria subsimplex, n=22. — Fig. 2: Astrantia meajor subsp. Biehersieint, n=14.
g 30 Bupleurum aurewm, n=8. — Fig. 4 Ferula assa-foelida, n=11. — Fig. 5.
Pimpinella saxifragn subsp. migra, n- 9. — g, 6: Seseli elatum, n 9. — Ilig, 7

Seselt annuum, n=11.

Iig. 8—11 Pimpinella saxifraga subspee. cu-saxifraga. 8: Lhe second anaphase.
9: a second anaphase with lagging chromosome. — 10: the second metaphase, n=18.
— 11 a second metaphase showing 20 chromosomes,
Fig. 1—9 > 1800. I'ig. 10—11 > 3000.

I'erula Five species have now been investigated, all have 11 chro-
mosomes (fig. 4,

Heracleunm. TISCHLER (1950) gives the numbers 11 and 12 in
H. sphondylium (the lalter number counted by MATTICK]).

Hydrocotyle. The lowest chromosome number oblained by
WANSCHER 1s n=24. il occurs in 3 species.

Peucedanum. Eight species are now investigated. all have 11
chromosomes.

Pimpinella 'The chromosome number is here 9. found in all
investigated species (7). In P. sarifraga SCHULZ-GAEBEL as well as
GArDE and MALHEIROS-GARDE f{ind 9 chromosomes while I reported
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(1933) 9 chromosomes in subsp. nigra, 18 in subsp. eu-saxifraga.
Investigation of a larger material may perhaps lead lo the finding of
eu-saxifraga plants with the lower chromosome number. The plants so
far investigaled showed evidence of autoploidy.

Unfortunately 1 have nol fixed new buds of the tetraploid, An analysis
of chromosome pairing has not succeeded as yel. Mullivalents no doubt
occur, this is probably the reason why counling the chromosomes in
the metaphase plate is impossible. In P, nigra the plale is on the olher
hand very clear (fig. 51. The plate of the second metaphase in the tetra-
ploid contains 18 chromosomes (fig. 10): one may also find other
numbers, figure 11 shows 20 chromosomes. Figure 8 shows a pollen
mother cell at the stage of the second anaphase. In most cases this stage
is regular, in minority of pollen mother cells one finds lagging chro-
matids (fig. 9). The disturbances are not pronounced, however, bul are
no doubt indicalion of the autopolyploidy.

Seseli. Ten species in all have been investigated, the numbers 9.
10 and 11 occur. GARDE and MALHEIROS-GARDE have lalely investi-
gated 7 species. They did not find the number 11 previously reporied
by Wanscuer in S, gummiferum and S. Libanotis: in the former
species they counted 10. in the latter 9 chromosomes., The number 11
oceurs in S, lenuifolium (SCHULZ-GAEBEL), S. torluosum (GARDE and
MALHEIROS-GARDE) and 8. montanum (REESE). S, annuum (fig. 7)
invesligaled here is rather close (o S, monfanum and has sometimes
been considered a subspecies of this species.

Stum. In & siscram SCHULZ-GAEBEL counted 10 chromosomes.
However, WANSCHER reports 11 chromosomes in 8. lancifolinm which
is considered a subspecies of S. sisarum (THELLUNG lLc.). The counting
of SCHULZ-GAEBEL is perhaps erroneous.

Conclusions.

In Umbelliferae now lour cases of intraspecific polyploid races are
known, The first ease was Cicula virosa. MELDERIS counled 22 chromo-
somes in root lips of plants in the botanical garden of the university
ol Lalvia, a number previously reported by Ocawa. However, wild-
growing plants from the district Jelgavo in Lalvia had 22 as the
reduced number. Diploid and tetraploid races also oceur in Fryngium
campestre, Astrantia major and Pimpinella saxifraga. In Astrantia
mejor the subspec. Biebersteinii is tetraploid, in Pimpinella scxifrage
Ihe subspec, ewu-saxifraga. The laller letraploid showed evidence of
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autoploidy. Multivalents do not seem to oceur in A, Biebersteinii, how-
ever. more investigalions on the cylological evidence of autoploidy
here seem desirable. In tetraploid E. campestre GARDE and MALHEIROS-
GARDE found quadrivalents. indicating autoploidy.

The occurrence of intraspecific tetraploid races when the genus as
a whole is diploid indicates a rather recent origin of polyploidy. But
there are undoubledy also cases of relatively old polyploidy in Umbelli-
fereae, for inslance the genus Hydrocotyle and the small polyploid
genera mentioned above.

Less certain is another kind of intraspecilic chromosomal variation
reporled m umbellifers, thal is, the occurrence ol two basic numbers
in the same species. In some cases errors in counting or taxonomical
errors probably have been made. for instance when the numbers 9 and
11 have been given for the same species. The cases ol Aelhusa eynapium
and Carum carvi have been discussed above. Anthriscus sylvestris is
another umbellifer which often is said to have 2 different chromosome
numbers (compare REEsE). The number 8 was eslablished through
WansCcHER, MELDERIS and TURESSON. TURESSON (1938} investigated a
lowland ecolvpe from Hallands Vadero as well as an alpine ccolype
from Abisko. On the other hand the number 9 is given by Tamay-
s5cHIAN. This author studied rool tips and has figured somatic plates
of 30 umbellifers. The figures are as a rule good: she reports many
mteresting observations on the morphology ol the chromosomes bul the
ligured plale ol Anthriscus sylvestris is less clear than the others. An
error of counting is not improbable.
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Studies on elm pollen.

By CARIN EKLUNDH EHRENBERG.

In conneclion with a cytological investigation on asynapsis in elms
{Ulmus glabra Hups.) from Kirrbogirde in Vistergotland measure-
menls of the size of lhe pollen-grains in normal and asynaptic trees
were undertaken. At the same time the percenlage ol morphologically
good grains in each sample was determined. 1t proved thal lwo of the
asynaptic elms had only 10—20 %% good pollen. The third, elm No. 1,
had as unexpectedly high a percentage of »good» grains as aboul 80 %e.
Of the 9 normal elms examined. 6 had belween 90 and 100 % good
pollen. one had 56 % and the other two between 70 and 90 . Thus
even in such a relatively small material semi-sterility occurred in normal
elms. A further 20 lrees from the same localily were examined later,
firstly in respect of the quality of the pollen, and secondly in respect
of the meiosis in some of them. Four were found to be asynaplic,
with a high percenlage of poor pollen.

The mean diameler for pollen-grain from the normal Kirrbogirde
elms was significantly less than for that from the asynaplic elms,
owing to the fact that the latter presumably had to a large extent
diploid pollen. The variation in the pollen-size in each tree was less
in the case of the normal trees. though here. too, elm No. | manifested
its peculiar position in the asynaptic group by having a uniform pollen
with but little variation.

A more comprehensive study of the pollen in natural populations
should. if rightly used, be able to tell us much aboul the cylological
nature of these populations. Such studies have been earried out by e.g.
MUNTZING (1939, 1946), who observed thal in rye like the elm, a
typical eross-fertilizer — pollen-sterility of all degrees is very common;
about half of the plants examined proved lo be partially sterile. This
partial sterilily is genetically conditioned. He points out further that
intra-specific slerilily must be regarded as an enlirely normal pheno-
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menon in all allogamous plants, GEITLER (1937) examined a nalural
population of Paris quadrifolia and found varying pollen-sterility in
the different plants, according to the degree of heterozygosis for inver-
sions. The variation was connected with the number of chiasmata
formed in the inversions and the intensity of pairing between the chro-
mosomes — phenomena which were in their turn affected by external
influences (e.g. lemperalure), physiological conditions and so forth,
which may vary from vear lo year,

The pollen samples used for the present investigation were collected
from available herbarium-material in order lo get. in some measure,
an idea of the varialion in pollen-size and pollen-quality in apparently
normal individuals of lmus glabra, This cannot be called a population-
analysis in the strict sense of the term. as in many cases a population
is represenled by only one tree; but the resull does nevertheless indicate
that partial sterility in elms. as in other cross-fertilizers. is not rare.

Material and method.

Pollen samples were collected from pressed flower-bearing sprays
ot Ulmus glabra Hups. The material was obtained from the Bolanical
Department of the Stale Museum. Stockholm, the Bolanical Inslitutions
in Lund and Uppsala, the colleclions of the Gothenburg Botanical Gar-
dens and from private herbariums, Pollen from 152 trees growing in
different parts of Sweden, from Scania in the south to Jamtland in the
north. was analysed, as well as samples from nine elms from localilies
in Finland 13). Denmark (2], England 2). Germany (1) and Austria (1).
(Table 1.) Through exchanges or otherwise this latter material has been
incorporated wilh the Swedish collections. 81 samples were taken from
flowers with opened anlhers. 38 from not yet full-blown clusters, 39
from specimens with both full-blown and nol yet opened flowers,
while 2. finally. were obtained by the careful scraping ol pistils and
remnanls of flowers; all the anthers had here disappeared from the
herbarium-sheel. Admixture of foreign pollen occurred in only three
of the samples.

Naturally. the dates lor the pressing of Lhe sprays vary greatly, The
oldesl material was collecled in the year 1847 in Niirke, the mosl recent
in the year 1944 in Viistmanland. (Concerning the use of herbarium-
material for pollen-analysis, ¢f, WODEHOUSE [1935]: »II naturally shed
pollen is not available, satisfaclory material can generally be obtained
from herbarium specimens provided they were quickly and complelely
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Table 1. Distribution of the number of elms examined in different localities.

| : No.of: | e No. of |
| Locality Locality 5
| . irees X E trees
SEANG G oe it e o 29 Vastmanland 4
l Halland 1 Nirlee  aniaan 4
| Blekinge : e 1 Dhalarmm o oo el 3
[SMAANA e ene e 13 Angermanland ..., b
Ostergitland .. ... .. Zwrh il Gitstrikland .. ... ... REERY 1
Sodermanltand ) e 9 [ - Eakeinaband o balme b 4 1
GOARDd =i svias s Do s 3 | Jamtland ...... | 1
Stockholm f s el 14 | Finland 3
| Uppland .. b 33 | Denmark 2
| Goteborg ... .. o2 e 16 England . 2
| Viistergitland . . .. ; . 7 Germany 1
| B FAE s SR e R e e > 3 ATRERTR (o e S e s s e 1

Yarmiand . ....ovvviernnrures i Total 161

dried.» Cf, also DARLINGTON and LA Cour 1942, p. 73.) In the present
investigalion no correlation between the age ol the herbarium specimen
and the percenlage of spoor: pollen was observed; il was. obviously,
impossible to know how rapidly and completely the pollen had been
dried in connection with the pressing, and the judgement of the quality
sulfers, accordingly, from an element ol uncerlainty. Similarly. the fact,
thal pollen laken from specimens thal had almost ceased flowering
had doublless been exposed to changes in wealher conditions and had
suffered from this, may also contribute to the possibility thal the sample
is not characteristie for the tree in question.

When the samples were taken the pollen was either shaken out from
the dry (lowers onto a slide or pressed out from the anthers after these
had been erushed with a glass rod or the like. The remnanis ol anlthers
and parlts of flowers were then removed with tweezers, a drop of 2 0%
orcein-solution added and a covering-glass laid on. After about one
hour in the solution the grains are as a rule well stained.

The greatesl diameler in about 100 morphologically good pollen-
grains from each sample was measured in the microscope with an
ocular micrometer and an enlargement of 15>40: one unil=2.31 .

About 200 pollen-grains laken from the sample al random were
analyzed for the calculation of the percenlage ol »good grains». Only
those grains were classified as »good: which were well and evenly
stained and whose surlace was completely intact, thus morphologically
normal grains,
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Table 2. Pollen-fertility in elms.

"u good ‘{. — 10 —20—30— 40 50 - 60— 70 — 80— 90 — 100 Total no. |

grains
| e |
No. of trees & 10 4 3 ) 12 5 11 19 85 | 161
No. of grains 1.600 973 | 861 327 1.886 2386 868 1.9773.867 17.036 341.781

The morphology of the pollen-grains in Ulmus glabra,

When seen from Lhe side the grains are somewhal oval; seen [rom
above they are rounded. The diameter varies from 23 to 38 w. There are
as a rule 5 pores, sometimes 4 or 6. The exine is relatively thin, with a
slightly undulating surface. which gives the impression of a reticulate
struclure (WODEHOUSE 1935, IZRpDTMAN 1943, 1952).

Discussion.

As emerges from lable 2, partial sterilily, i.e. less than 90 %o »good>
grains, occurred in 76 of the 161 samples (47.21 %). The grains clas-
silied as »poor» were either complelely empty or shrunken, distorted
and torn. In 8 of these samples only some few grains could be classified
as rgoods: the sterility was thus almost total. More than hall of the
remaining 68 samples had between 50 and 90 %o, the vest belween 10
and 50 %o.

The causes of this more or less complete slerilily may be various.
Genelically condilioned or otherwise caused asynapis observed in plants
of various species and genera (for a survey see PRAKKEN 1943, ANDERS-
SON 1947, EXLuNDH EHRENBERG 1949) results as a rule in a low per-
cenlage of fertile macrospores and microspores. leteérozygosis as
regards translocations and inversions manifests ilself through dis-
turbances in lhe meiosis: the pollen-cells and egg-cells do not develop
normally, and sooner or laler degenerate lo a greal extent. Similar
disturbances may be observed in »deficiency»-heterozygotes and also
in snuwmerical hybrids». Factor-mulations may entail degeneration of
the sex-cells at an early stage. Hybridity may reduce or enlirely prevent
chromosome-pairing in the meiosis and give rise to the formation ol
ancuploid and polyploid sex-cells, which have no survival value.
IExternal influences, finally, may allect the course of the reduction
division and upsel the equilibrium of the mechanism. The reduced
fertility resulting from this is in the nature of things very variable, and
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may be restricted to only a few pollen-cells and cgg-cells while the
olhers function normally.

Whal in each individual case lies behind a reduced ferlilily can only
be determined with a cytological and genetical analysis of the malterial,
In certain cases. however, an examinalion of the nature of the pollen
may give an indication ol lhe characler of the sterility occurring and
its cause. This was lhe case with elm No. 38 from Linkdping, Oster-
gotland, which had a percentage of good pollen amounting to only
22.7 %. The mature pollen-grains here clung together in letrads cven
after the anthers had opened. These tetrads were composed of exclu-
sively »good» grains, or exclusively poor grains or of a varying number
of bolh. LEVAN (1942) has deseribed a similar case for Petunia, observ-
ing that families with exclusively -letrad-planls» had on an average
lower pollen-fertility than families with normal pollen. The stelrads-
clustering was caused by a recessive gene, |, in a homozyvgolic state:
but the low pollen-fertilily was due nol only to the presence of the
gene t, Other factors also played a réle, e.g. the circumstance that a
»poors pollen-grain in a tetrad predisposed the others in the tetrad to
impaired ferlility. This in its turn was said to be due to »a noxious
influence streaming oul from the dead componenl of the tetrad. tending
to kill the adjoining pollen-grains.» Such a toxic process has natur-
ally a weaker effect in normal plants. where the pollen-grains lie
detached,.

The mean diameter for all the pollen-grains measured (15 790 in
all) in the 161 samples was 13.70£0.003 units (31.6 u). Two of lhe
samples, nos. 157 (IEksjo. Sm.) and 158 (Bromma. Upl.), had a mean
diameter of 16.17 £0.292 and 20.81 = 0.466 units (tab. 3). which figures
differ from the mean diameler obtained above with statistical signi-
ficance (L: 8.45%** and 15.29%%% respeclively). The wvariation of the
pollen diameter in these lwo samples was, moreover, of a totally dif-
ferent type than that in the other samples (s*=10.2577 and 23,4121
respectively; 8%, =1.8521]; it was grealest in No. 158, where lhe range
of variation covered 21 classes and the diameter of the largesl grains
was more than three times that of the »micro-grains». A distinet peak
in the variation curve occurred al 21 unils. indicating that unreduced
pollen-grains (diploid) were predominant in the sample. In No. 157
the breadth of the curve was less, bul the distribution of the diameters
in the different classes. on the olther hand. was otherwise. with one peak
at 15 unils, and another peak at 20 units. Haploid fertile grains in this
sample thus seem to occur with grealer frequency than in the first-
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Tab. 3. Pollen size and percentage of good pollen.

v ) Fhe =
Tree 1 nllr-n diameter (units|
°

No. oo

E Mean
9 1011|u|1314 &

[1617/18/19 20 21|22(23 2425 26|27 28/29[30 =

5

Yo good
pollen

1 — ——| 74642} 5 —— —

_ ; 100 13,5 -f- 0,0750 — 60
o7 |——| 1| 5'28/4al19 &— —|— —| L —|——'100 13,9 4 0,10 80— 90
og | |-l _iguigaigel—'— | 25 S o S S S A e 100 13,9 4 0,06 90—100
34— 1/ 3111163126 9 3 . —|—|— 101 14,1 & 0.16/40— 50
38 |—|—' 2| 7/3013718| 6 — e |—l—|— 100 18,8 & 0.11]20— 30
Y s i e m,,a‘u L—| = HE SR —|—|— 100148 & 0,0790—100
43 =g s maler— e e = S — | — 100 12,1 - ouniun—wu
46 — 1 7222123017 3 2|2 ' s |— 100136 } 0,18 40— 50
37 — 6245019 1 — — — — 100 11,9 -| 0,08 90—100

L TIr T B o e L e L] G P o M R 100 12,2 4- 0,06 90—100

86 —

112 — 110 51 26) | — === === ——— — —| 100 12,4 4 0.09] 0— 10
113 — — 24/52\M I_n.-l‘— V=== = | 100 14 £ 010,80 90
18] — —|— 82014515 11— —|— 1| —|— |||~ — —— 95 14,2 4 0,12 50

[ 187 — —— —10{12650 9] 5 —'— ——— —|— — —|—|—|—— 100 1t,inng 20— 30
145 — 1 11151098 7— 1 ——— —|— | — — ——|— —100 133 -} 0,09 90—100
146 ——— 213149 27 8 — A= —|—|— —|-—|— —|— —] 100 [14,3 }- 0,10.90—100
148 —— — — 8292730 32 1 —— ——{— ——|— —[——{100 15,0 - 0,12 20— 30
157 20 1) 11412 91712 89 5 /24 2 8|1 |——|—|—|—|— —| 120 16,2 4- 0,29 30— 40
158! 2 1—— 4 1/ 6 8 7|8 6| 8\133/7|8(5|5 5 4[5 2108 208 4+ 04710 20
159 |——' 1/—| 3153127155 2 —‘ 1 — —|——|—|—|—|——| 100 15,6 =4- 0,15 60— 70
160 |—'— —| 1| 3 19[41 28 7|8 —|—}— - —|—I—|—\—|—|—|— 100 15,2 & 0,11 30— 40

mentioned sample. The percentage of »good» pollen in No. 157 was
39.9 % and in No. 158, 16.3 %o.

The causes of the considerable variation in the pollen diameler and of
the high degree of sterilily in these lwo elms are to be sought in hybridity,
for example. or triploidy. Jonnsson (1944) examined the pollen of
triploid birch and found that about 50 % of the pollen grains were
emply and that the varialion in pollen-size was considerably greater
than that found in the pure species. At least one of the two birches
analysed was considered by him lo be an auto-Iriploid. while the olher
was presumably a cross between Betula verrucosa and Betula pubeseens.
Examinations of pollen from (riploid aspen (MUNTZING 1936) show na
similar variation in the size of the pollen, with a dislinct doublepeaked
curve, presumably due lo the lact that a certain percentage of unreduced
pollen-grains has been formed whose volume is at least lwice as great
as the mean volume for normal haploid grains. Still larger pollen-grains
occurred sparsely in the samples and gave a hint of a third peak in (he
curve (cf. also ToMETORP 1937, JOoHuNssON 1940). To judge from the
pressed leaves in the herbarium-specimens of elm, it is in this case a
matter of pure Ulmus glabra. Hybridily would thus be out of the
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question and aulo-lriploidy is probably the most likely explanation of
the varialion in pollen-size and in the semi-sterility.

Concerning the possible occurrence of asynapsis in any of the elms
examined here nothing definite can be said. The pollen from four of
the samples (Nos. 137 [Falun, Dalarna), 148 [Satakunla, Finland],
159 |Rosersberg. Uppland| and 160 [Svenslorp, Skane]] does (lab. 3).
however, show a distinel resemblance to that from the asvnaptic elms
from Kirrbogirde. i.e. a mean diameter of approximately the same
order of magnitude (Nos. 137: 34.02 p: 148: 34.67 u: 159: 36.06 n:
160: 35.13 w; Kirrbogiirde: 3475 u) and distribution curves of the same
appearance with o very pronounced peak and slight breadth (tab. 3).
The percentage of good pollen in the four elims in the herbarinm-collec-
tion as also in lwo of the Kirrbogiirde elims is low (approximalely 30 %),

The varialion in the size of the pollen-grains from different ¢lms,
whether genetically condilioned or due to external influences, is so
considerable (tab. 3) that one cannot on the basis of measuremenls of
pollen-diameter alone decide whelher a particular tree has normal
haploid pollen or whether through asynapsis. for instance. it has
formed a large percenlage of diploid gameles. According to WODE-
HOUSE (1935) and ErnTManN (1943), the pollen-diameter in 'lmus
glabra may vary from 23 Lo 38 u; in the material examined here the
variation-curve for the pollen-diameters (rom different trees overlap,
and the distribution of the mean diamelers among the different classes
of pollen-length is continuous. Normal haploid pollen from an elm
with on an average large pollen-grains cannot be delinitely dis-
tinguished from diploid grains {rom a tree with pollen of in general
lesser volume. On the other hand, a combination of reduced ferlility
— which in itself is no criterion of asynapsis — and large pollen-dia-
meter may possibly indicate the occurrence ol asynapsis,

Single »gianty pollen-grains occurred in 19 of the 161 samples
(11.8 %), Of these 19 trees, 4 had 90-—100 % good pollen. the rest
10—90 %o fertile grains.

00 good grains ‘n_ 10— 20 30 — 40— 50 — 60 — 70 — 80 — 90— 100, n

No. of trees

; | 1
with giant pollen ! : . ! - : 5 =

The »giant» grains were fairly evenly distributed in the samples, with
the exception of elms Nos. 46 and 141, where they were collecled in a
group. The formation of these unreduced grains presumably took place
in only one or a couple ol adjacenl anthers, and on the taking of the
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sample the pollen remained in the same posilion as it had in the
anthers, These two samples were tuken from anthers which were notl
vel opened. Single »micro-grains: were also observed in 5 of the elms.
In one of the samples they formed a clump. in the others they were
scattered,

These sgianl» pollen-grains. whose diamelers far exceed the mean
diameler for the respective samples (tab. 3). may of course in many
cases fall within the normal variation, be the extremes at the one end.
Unreduced gametes, however, which have arisen through the forma-
tion of restitution-nuclei in conneclion with the meiosis. often occur
in plants whose reduction-division shows an oltherwise normal course
isee DARLINGTON. 1937, et al). Probably such polyploid grains are
formed spontaneously also in the elm. If such unreduced gametes func-
tion in fertilization, they may give rise lo polyploid individuals. as has
probably been the case in connection with the oceurrence of the Iri-
ploid »giant aspen> (MUNTZING. 1936, et al.}.

Individuals with reduced fertility are. to judge from the present
investigation, not very uncommon in Ulmus glabra, as also in olher
cross-fertilizing plants, and they occur in all parts of the area of dis-
tribution. The causes of this sterility or semi-sterility have been dis-
cussed above (pp. 311 et seq.). Whal is of special interest with regard
to the occurrence of asynapsis in elms is the fact that such a large
percenlage (23.3 %) ol individuals with this genetically conditioned
disturbance in the meiosis occur in a single locality within such a
relatively small population as that in Kéirrbogiirde.

Summary.

Pollen samples from pressed flower-bearing sprays of Ulmus glabra
Hups, were analysed as regards pollen lertility and pollen diameler
variation. Partial sterility, i.e. less than 90 % »good» grains, occurred
in 76 of the 161 samples (47.2 %). The causes of this more or less
complete sterility are discussed.

The diameter of the elm pollen usually varies from 23 38 w. In the
present material (161 trees) the range ol variation was even grealer
or [rom 20 —-70 w. owing partly to the occurrence of »micros- and
sgiants-pollen-grains in samples with otherwise normal pollen, partly
to Lwo elms having quite an extraordinary distribulion of the diamefers
which. combined with a high degree of sterilily, indicates the occur-
rence of auto-lriploidy.



316 CARIN EELUNDH EHRENBERG

The variation of the mean size of the pollen-grains from different
elms is considerable, some trees having on an average small grains,
others on the contrary large ones. IFrom measuremenlts of pollen-
diameler alone il is impossible lo decide, whether a particular tree has
normal haploid pollen or whether through asynapsis. for inslance. it
has formed a large percent of diploid gametes.

To judge from the occurrence of »giant» grains in some of the samples
unreduced pollen-grains are probably formed spontaneously in the elm.
The possible occurrence of asynapsis in some of the elms is discussed.
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Uber die nordische Verbreitung von Chaetophora
incrassata (Huds.) Hazen.

Von HaNs LUTHER.

Botanisches Institut der Universitit Helsingfors und
Zoologische Station Tvirminne, Finnland,

Einleitung.

In der Flora der Ostsee treten Siiss- und Salzwasserpllanzen neben
einander zusammen mil einigen mehr oder weniger ausgeprigien
Brackwasserpflanzen auf. Je weiler wir einwiirts gegen das stirker
ausgesiisste Wasser vordringen um so mehr verschiebl sich die Domi-
nanz auf das Siisswasserelement der Flora, Hierbei gewinnl aber eine
Artengruppe ganz besonders an Bedeutung. Sie hat in Fennoskandien
in den kalkarmen Gebieten mit Urgesteinbdéden (vgl. S. 320) und vor-
wiegend saurem, elektrolytenarmem Siisswasser offenbar eine weil
héhere IFrequenz in brackischem als in siissem Wasser, In Gebielen
mit mehr oder weniger kalkreichem Sedimenlgestein, z.B. grossen
Teilen von Milleleuropa, sind diese Arten dagegen vorwiegend oder
ausschliesslich als Stisswasserarien bekannt.

Ausschliesslich der Verbreitung in stissem Wasser nach wiiren diese
Arten also kalziphil. Das Auftreten einiger von ihnen geradezu als
Charakterarten in der Ostsee zeigl aber, dass sie mil ebenso grossem
Recht als Brackwasserarlen angefithrt werden konnen. Nichl der Kalk-
gehalt als solcher isl also fiir ihr Aullreten enlscheidend, sondern offen-
bar die Standortsfaktoren, die sich durch »den Okologischen Vikaris-
mus zwischen Meeressalz und Kalkgestein» (Du Rierz 1932, S. 100)
auswirken.

Unter den hioheren Wasserpflanzen {Phanerogamen und Characeen)
konnen wenigstens die folgenden Arten zu dieser Urgesteinshoden
scheuenden Gruppe geziihlt werden (vgl. z.B. LUTHER 1951 a, S. 103):

22 Rolaniska Noliser 1953.
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Potamogelon fitiformis Najas marina Utricularia neglecta
P. vaginaius fanunculus circinalus Niteltopsis obtusa
P. pectinatus R. confervoides Chara Braunii

P. panormitanus Callitriche autumnalis Ch. tomentosa
Zannichellin repens Myriophylium spicatum Ch. aspera

WUERN (1952, S, 9) erwihnl w.a. die folgenden Algen als diesem Ver-
breitungstypus zugehorig:

otheic zonala Chaetopeltis orbiculuris Pleurocladia lucastris
Chaetophora incrassata Cladophara basiramaosn Asterocytis ornata
Aphanochaete repens €. glomeraia

Endoderma endophytum (. negagropila

Ausserdem sind vermutlich noch wenigstens einige Chactophoraceen,
Ocodogoniaceen. Zygnemaceen und Vawcheria-Arten hierher zu rech-
nen. Da aber lrotz der Pionierarbeil ilterer Algologen die regionalen
Ziige der Verbreitung der Grossalgen in Nordeuropa noch ungentigend
bekannt sind — besonders in Bezug aufl die sehr vernachlissigte Seen-
vegetation der kalkarmen Urgesteinshoden aber auch in Bezug auf die
am stirksten ausgesiissten Abschnitte der Ostsee - lisst sich die Liste
der sicher zur hier erwihnten Gruppe gehdrenden Algen jetzt kaum
aushauen.

Wihrend meiner Untersuchungen iiber Verbreitung und Okologie
der hoheren Wasserpflanzen in den Kiistengewiissern Stidfinnlands
(LurHeEr 1951 a, b) hiell ich auch nach grosseren Algen dieser Ver-
breilungsgruppe Ausschau — soweil sie sich mil den fiir héhere Was-
serpflanzen geeigneten, aber [iir Algen weniger gulen Unflersuchungs-
methoden erfassen liessen. Neben der in Kiistenniihe in stiirker ausge-
siisstem Wasser allgemein auftretenden Cladophora aegagropila wurde,
zwar nur an einem Fundort im innersten Teil der Pojowiek und in
einer Slrandlagune auf der Hangohalbinsel, Chactophora incrassata
angetroffen.

Chaetophora incrassata war 1945 neu fiir das Festlandsgebiet Finn-
lands. Eine Durchsicht der algologischen Literatur brachle in Bezug
auf die Verbreitung und Okologie der Art in Nordeuropa nur Slreu-
angaben zu Tage, Ich nabm mir deshalb vor. eine Verbreitungskarte
und Fundortsliste zusammenzustellen.

Verbreitungskarten iiber die nordische Verbreitung von Grossalgen
des Siisswassers lagen bisher nur in Bezug aul wenige Arlen vor (einige
Characeen: ISRAELSSONs (1938) Karte tiber Pleurocladia lacustris, die
Karte von A. ANDERSSON & LuNpH (1948 a) iiber die Gattung Enlero-
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morpha in siissem Wasser). Mehrere Umstiinde haben hierzu beige-
tragen,

Erstens sind viele Algengruppen in systemalischer Hinsichl so kri-
tisch. dass Literaturangaben schwerlich ohne Neubearbeitung des Be-
legmaterials ausgenulzl werden kinnen, Chaetophora inerassata gehort
jedoch zu den wenigen leichl schon mit blossem Auge erkenntlichen
Grossalgen des Siisswassers. Von den iibrigen nordischen Chaelophora-
Arten unlerscheidet sich Ch. incrassata durch ihren vollig gelappten,
meistens geweihformigen Thallus. AsTa Lunpa (1951, S, 29) meinl
zwar. dass die Arl ~does nol seem to be a uniform species, but opinions
differ as lo its delimitation», s ist aber in der nordischen Population
dusserst schwer modifikative Varialionen und moglicherweise vorhan-
dene erbliche Unterschiede auseinanderzuhalten. Im Vergleich mit
Herbarbelegen aus anderen Gebieten macht das nordische Material eher
cinen rechl einheillichen Lindruck. Auch in okologischer Hinsicht
scheint die hier als Ch. incrassafa zusammengefassle verzweigle oder
gelapple nordische Chaetophora einheitliche Ziige aufzuweisen. In Be-
rug aul Ch. incrassata kinnen deshally auch éltere Literalurangaben
ohne Verdacht ausgenutzt werden.

Zweitens bestehl die algenflorislische Literalur in hohem Grade aus
schwer auffindbaren Artenlisten vereinzelter Gewisser. Das Durch-
mustern dieser Arlenlisten sowie der Belege in den Museen ist mil viel
Zeilaufwand verbunden.

Drittens bestehl der Verdacht. dass wir infolge der noch sehr un-
gleichformigen Erforschung der Algenfloren verschiedener Gebiete eher
die algologische Untersuchungsintensiliit itherhaupt als die Verbreitung
der betreffenden Arl erfassen und dadurch zu IFehlschliissen in Bezug
aul die Okologie der Art gelangen. Regional durchgefiihrte einheitliche
Untersuchungen wie die von ISRAELSSON (1938, 1942, 1949} {iber die
Algen fliessender Gewisser vorwiegend in Miltel- und Stidschweden
haben fiir diese Gebiele den erwiithnlen Mangel beseitigh. Seine Karten
ither die Verbreitung der Stisswasserflorideen und einiger Stromzygne-
malen sind deshalb besonders werlvoll.

Finen Masssiab fiir die Zuverlissigkeit meiner Schliisse iiber die
Okologie von Chaetophora incrassata erhiell ich als Dr. GUNNAR ISRAELS-
SON [reundlichst seine Aulzeichnungen uber diese Art aus den von ihm
genauer untersuchlen Abschnitten Schwedens mir zu Verfiigung slellte.
Obwohl Ch. incrassata am besten in stehenden Gewidssern Seen und
Quellen — zu gedeihen scheint tritl die Art doch offenbar so oft in
ruhigeren Abschnitlen fliessender Gewiisser auf, dass die Untersuchun-
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gen ISRAELSSONS — die fast nur fliessende Gewiisser umfassen — die
Gesamtausbreilung der Art in den belreffenden Gegenden andeulen
diirften. Seine Angaben beslitigen, dass das Verbreilungshild auf meiner
Karte in Bezug aul die Stsswasservorkommen in Schweden olfenbar
wirkliche okologische Tatsachen andeulel, nicht nur die Unlersuchungs-
intensilal wiederspiegell. Ein Vergleich zwischen der hier verdffent-
lichten Karte iiber die Verbreitung von Chaelophera incrassata und
z.B. ISRAELSSONs (1942, S. 83) Karte uber Batrachospermum monili-
forme in Millelschweden zeigl. dass [SRAELSSON in den kalkarmen Ge-
bielen mit Urgesleinsboden eine Menge von Gewissern unlersuchl hal,
in denen Ch. incrassata nicht gefunden wurde,

Funde in Siisswasser.

Schon CEDERGREN (1913, S. 30} erwiahnl Chaetophora incrassata als
kalziphil. Kaum ein einziges der in der Karte ecinge-
lragenen Siisswasservorkommnisse von Chaelo-
phora incrassata in Schweden ist ausserhalb der
Gebiete kalkreicher Gesteine oder kalkreicher loser
Bodenablagerungen gelegen (IMig. 1). Besonders schin geht
dieses aus cinem Vergleich der Verbreitungskarte mit der hier (Fig. 2)
wiedergegebenen Karte kalkreicher Lrdablagerungen von LUNDQVIST
(1953] hervor, deren Detailerdrterung hier nicht notig ist, da der Kalk
erst als im Wasser gelosl auf die submersen Algen Einfluss ausiibl.
Teils sind die schwedischen Fundorte von Ch. incrassata in Gegenden
mit sowohl sedimentirem Kalkgestein wie aus diesem slammender
kalkreicher Erde gelegen (Schonen, Oland, Gotland. Oslergitland.
Viislergotland, Dalarna, Jamlland), teils in Urgesleinsgebieten. deren
eiszeitliche Morinenablagerungen zum Teil aus solchen Kalkgesteins-
gebieten stammen und deshalb reich an Kalk sind. Besonders gilt dieses
fir das Einflussgebiet der grossen unterseeischen siidbottnischen Silur-
platte (Kiiste von Gistrikland, das ganze Uppland sowie in Finnland
die AlandinseIn), ferner auch z.B. die Vorkommnisse bei Eman in Sma-
land. die offenbar in Zusammenhang mil dem Kalkgestein in Oster-
gotland stehen. Auch die Fundorte in Bohuslin und Dalsland sind in
Gegenden mil verhiiltnismissig kalkreichem Boden gelegen.

Die archiiischen Urgesteine des lennoskandischen Flachlandes sind
auf weilen Fliichen fast vollig frei von eingesprengtem Urkalk. Das hier
anfangs umrissene Wasserflorenelement fehlt wie erwahnt vollig oder
grosstenleils in Gebieten, wo solehes kalkfreies Urgestein sowohl den
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Gesteinsgrund hildet wie Ausgangsmaterial fiir die losen Bodenablage-
rungen geliefert hal. Regional komml aber Urkalk mit grosserer Fre-
quenz vor, z.B. in der Gegend S-I2 von Stockholm (Karte: ALMQUIST &
AspLunD 1937 bei 5. X) und in SW-Finnland (Karte: ExLusn 1933,
5. 87). Viele dieser Urkalkvorkommnisse sind von so unbedeutendem
Umfang, dass sie keinen grosseren Einlluss auf die Gewidsser ausiiben,
Wo der Urkalk in grdsserer Menge vorkommt tritt jedoch in den
in geologischer Altershinsicht ausgesprochenen Urgesteinsgegenden in
den Gewissern eine T starke Kalkwirkung ein, In dreibedeulenden Ur-
kalkzenlren der oben erwihnlen Gebiele ist Chaetophora incrassata an-
getroffen. Auf Runmard in den Schiiren Stockholms fand Hory ar
RanTziEN (1950. 8. 9] die Art im See Vittrisk, wo ein Kalkgehalt von
84 mg/l Ca ermittelt ist (M. WiTTING in HORN AF RANTZIEN 1950. S. 3.
In Pargas ausserhalb Abo im Schiirengebiet SW-Finnlands wurde die
Art in Urkalkgruben eingesammelt. Auch der Fundort im IHormajirvi
in Lojo. im 5-Teil des finnlindischen Binnenlandes. ist in einer Gegend
mil vielen Urkalkvorkommnissen gelegen.

Finnland ist. mit Ausnahme der von CEDERCREUTZ (vgl. S. 325) ein-
gehend untersuchten Alandinseln (mit Silurkalk in der Morine. vgl.
z.B. CEDERCREUTZ 1930, 8. 79). in Bezug aul die Grossalgen des Siiss-
wassers mangelhaft durchforschl. Die einzigen Funde aus der Seen-
platle Zentralfinnlands stammen aus dem Vesijirvi (TIKKANEN 1953).
einem See. wo zwar keine Kalkvorkommnisse aus der Nidhe bekannt
sind, aher wo das Zusammenlreffen von Polamogeton filiformis. PP, ruti-
lus, Najas flexilis, N. tenuissima, Nitella Nordstedtiana und Cladophora
aegagropile aul ein, wie bereils SAMUELSSON (1934, S. 61) sagl, »von
dem gewdhnlichen Urgebirgswasser Finnlands sehr abweichendes Was-
ser» hindeulet. KoTILAINEN (1951, S. 40) nennt den Vesijirvi sdie
grosste Quelle Finnlands» weil der See fast nur durch Quellwasser aus
der angrenzenden grossen Endmorane Salpausselki gespeist wird.! —
Aultallenderweise liegt aueh der Fundorl der Art in der abgeschniirten
Bucht =Lilla Ullevifjirdens des Milaren-Sees in einem »Wasserdelta»
einer Quelle aus dem angrenzenden Os Uppsalaasen (W.HRN 1939 a,
S. 535 1952, 5. 49). Hier dringen die Quellen allerdings aus kalkhaltigen
Ablagerungen hervor. Das Wasser des Lilla Ullevifjirden enthilt nach
LonaMMAR 11938, S. 67) 33.5—38.3 mg/ Ca. Im Vesijirvi fand JiRNE-

I KomnaweNy will den Begriff pegotroph fur solche durch Quellen gespeiste
Seen einfuhren. Da aber nichl der gesamte Ilaushaltl der Seen hierdurch gekenn-
zeichnel wird ware es wohl besser nach einem Vorscehlag von Fill lie. NiLs QueN-
NERSTEDT von pegidischen Seen zu sprechen.
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FELT (1928, S. 5] cinen Kalkgehalt von nur 2.4 11,8 mg/l CaO, erwithnt
aber, dass die Werle etwas zu niedrig sind.

Aus Norwegen liegen fusserst wenige Angaben iiber die Grossalgen
des Siisswassers vor, weshalb die 4 Funde von Chaetophora incrassata
schwerlich als repriisenlaliv fiir die Verbreitung angesehen werden kon-
nen. Der Fundort auf Hvaler liegt in der Niihe des einzigen norwegi-
schen Siisswasserfundortes von Najas marina (BLyrT 1861, S. 372). die
beiden I'undorte in der Umgebung Oslos wieder im Einflusshereciche
des Kalkgesteines im Oslofelde. Den einen dieser Fundorte, Hersjoen
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Fig. 2. Die Verbreitung kalkreicher Bodenablagerungen in Schweden [aus LUNDQVIST
m Allas dver Sverige 19531,
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in Ullensaker, bezeichnet Prof. TRYGVE BRaAruD (briefl.) als den reich-
sten aus Norwegen bekannten Potamogeion-See mil w.a. Polamogeton
peclinatus, P. Friesit, P. obtusifolius, I’. alpinus, I’. natans, P. lucens,
P. praelongus, P. perfolictus und Ceratophyllim demersum, Das pll
betrigl etwa 7.0,

In Dinemark wird Chaetophora incrassata seil den Zeiten LYNGBYES
(1819) als allgemein angesehen, was offenbar wenigslens in Bezug auf
die kalkreichen Teile richtig ist. Infolgedessen kam aber der Art wenig
Interesse zu Teil. Die mir bekannten Funde sind alle in kalkreicher
Umgebung gelegen. Von besonderem Interesse wiire es [estzustellen wie
sich die Art zu den Gewiassern der mageren Heidegegenden Jiitlands
verhilt.

In den westlichen Teilen Norddeutschlands sind die Fundorte haupt-
siichlich um die Forschungszentra Bremen. IHamburg, Plon, Kiel und
Flensburg gruppierl. Hier scheint die Karle am echeslen die Unler-
suchungsintensitiit wiederzugeben. Dasselbe gilt fiir die Umgebung
Greifswalds. Nur in dem algologisch recht gul durchforschten Pléner
Seengebiel konnen die Funde tkologisch ausgewerlet werden. In ihrem
Vergleich der litoralen Algenvegetation kalkreicher und kalkarmer
Seen in Ostholstein erwihnt Kaxn (1940, 8. 258) nicht Ch. incrassata.
In ihrem Algenverzeichnis (bei S. 269) ist die Art aber als hiufig in
allen untersuchten kalkreichen Seen erwihnt, fehll dagegen vollig in
den kalkarmen Seen.

Von der iibrigen Siidkiiste der Oslsee und von den innerhalb der
karle gelegenen Teilen Russlands konnte ich in der fiusserst schwer
iithersichtlichen Literatur keine Angaben iiber die Art finden. Unmilttel-
bar ausserhalb der Karle ist die Art aber mehrerorts in Norddeutsch-
land angetroffen (z.B. PANKNIN 1941).

In Lettland und Estland, beide kalkreich, wurde die Arl wie in Dine-
mark offenbar mit Recht als allgemein angesehen, weshalb nur wenige
Funde verdifentlicht wurden.

Dass die Art auf kalkreichem Boden auch in einem Konlinentalen
Klima weil nach dem Norden vordringt. zeigt KinnMans 'und im nord-
russischen Komi-Gebiet, wo sie im Wassersystem der Petschora bei 65°
n. Br. vorkommt [BORGE 1894).

Nicht die Bodenablagerungen sondern die umgebenden Gewdisser
wirken naliirlich aul die Siisswasseralgen ein. Der Einfluss sollte des-
halb am besten durch wasserchemische Analysedalen erhelll werden.
Solche Dalten liegen jedoch nicht gleichmiissig aus verschiedenen Land-
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schaften vor. Eine Korrelation zwischen dem Kalkgehalt der losen Ab-
lagerungen und dem der anschliessenden Gewiisser besteht aber sicher,
Damit ist noch keine Entscheidung dariiber getroffen. ob wirklich der
Kalkgehalt ausschlaggebend ist. oder ob es der Gehall an Gesamlelek-
trolyten. das pH oder eine Kombinalion bestimmler Eleklrolyten isl,
Dasselbe gilt fiir alle Arten der anfangs erwihnten Gruppe, wenn auch
die Arten recht verschiedene Amplituden in Bezug auf diese Fakioren
oder diesen FFaktor — haben.

Wie die meisten {ibrigen Urgesteinsboden meidenden Wasserphanero-
gamen und Algen scheint Chaetophora incrassata alkaliphil zu sein.
Duv Rierz (1945, S. 89) erwihnl die Art als hervortretend in -extrema
riksjoar: =(S. 92) extreme srich lakes», [SRAELSSON (1949, S. 352) als
typisch fiir seinen »Vaucheria-Tvpuss (liessender Gewiisser, der cha-
rakteristich fiir die eutrophen Gewdsser Skandinaviens ist. LuNpn
(1951, 8. 54, 60) fand in den Seen Schonens Ch. incrassata, von 2 Aus-
nahmen abgeselien. nur in Seen auf sedimentirem Geslein und mit
hohem Kalkgehall in den umgebenden Bodenablagerungen. Nur in
diesen Seen wurden einige der hier anfangs erwiihnten, Urgebirgs-
boden scheuenden Phanerogamen angetroffen (LunNpH 1951, S. 81,

Verunreinigung durch Abwiisser scheinl Ch. inerassata recht gul zu
ertragen. FIERDINGSTAD (1950, FFig. 30) erwihnt die Arl als dominant
in der p-mesosaproben Stufe im Molleaa bei Kopenhagen. Nach Prof.
G. 5. Du Rierz imiindl.] ist das 1939— 1946 festgestellte reichliche Aul-
treten der Arl in Jirlasa Strandsjon in Uppland (1945, S. 89} in Zu-
sammenhang mil der Einleitung von Meiereiabwiisser zu selzen (im
nahegelegenen, mehr polyhumdasen See Bredsjon fehlt die Art voll-
kommen).

CEDERCREUTZ (1934 S, 19, 67) giebt an. dass er aul Aland Chaeto-
phora incrassata »nur in den Polamogeton-Seen gefunden» hal. und
(S. 23] dass die Arl in den Lobelia-Seen vollslindig fehlt. Ein vollstin-
diges Verzeichnis der Einteilung der Seen Alands nach den Seentypen
von CEDERCREUTZ [ehlt in dieser Arbeit. Als diese Linleilung etwas
spialer von CEDERCREUTZ (1937, S. 338} durchgeliihrt wurde reibte er
cinige der Chaetophora incrassala-liihrenden Seen in andere Seentypen
ein. Zu den Chara-Seen. die »sich aber sehr nahe an die Potamogeton-
Seen anschliessen und als einen Untertypus derselben betrachtet wer-
den konnen» (CEDERCREUTZ 1937. S. 331). rechnel er Kalthavel in
Jomala und Tranviktrisk in Sund (1937, S. 332, 338: 1947, 8. 32, 67).
Dalstrisk in Saltvik wird als sein recht typischer Lobelia-See» bezeich-
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nel (1947, S. 33. 70; vgl. 1937. S. 338 sowie JAATINEN 1950, S, 87).
Stromma-Tjinan in Saltvik wird unler den -Zwischen-Typens ange-
fiithrt (1937, S. 338: 1947, S. 38. 76).

Brackwasseriunde in und an der Ostsee.

Der Chara-See Katthavet in Jomala aul Aland. der nach CEDER-
CREUTZ (1936, S. 192: 1937, S. 332} erst vor 60— 70 Jahren infolge der
Landhebung vom Meer abgeschniirl worden ist, hat nunmehr vol-
lig siisses Wasser. Gronviksbicken auf Kokar wird von CEDERCREUTZ
(briefl.) als ein kleiner. unmitlelbar an den Meeresstrand grenzender
Weiher bezeichnet. in dem Meerwasser nur bei Sturm eindringen kann.
Die ehemalige Meereswiek Ostra Kyrksundet in Sund ist durch Kana-
lisalionsmassnahmen (z.B. JAATINEN 1952, S. 17) wiederum in Niveau-
verbindung mil dem Meere gebracht, CEDERCREUTZ, der diesen See als
Potamogelon-( Anabaena-) See bezeichnel (1947, S. 25, 64) hebt hervor
(S. 26}, dass hier sowohl vor wie nach der Kanalisalion eine ausgepriigte
Stisswasservegelation herrschi. Noch nichl vollig vom Meer abgeschniirt
ist der Chara-See Tranvikstrisk in Sund (CEDERCREUTZ 1937, 5. 332:
1947. 8. 32), in dem sicherlich Meerwasser keineswegs selten eindringen
diirfle. Langsjo in Finstrom wird von JAATINEN (1950, 5, 90) als eine
Meereswiek bezeichnet, die aber nur eine enge Verbindung mil der
ausserhalb gelegenen. lief einschneidenden Meereswiek hal. Nach brief-
licher Mitteilung von Doz. CARL CEDERCREUTZ wurde Chactophora in-
crassata hier im innersten, sehr vegelalionsreichen Teil eingesammelt.
»wo die Salinitiit sicher sehr niedrig ist, schiillzungsweise wie im in-
nersten Teil der Pojowiek» (0,5—1.0 "/ ;). Salinititsmessungen liegen
leider von keinem der hier erwihnlen aliindischen Fundorte vor,

Nach dem obigen ist also Chaetophora incrassata aul Aland vorwie-
gend in Polamogeton-Seen gefunden, dazu aber auch in zwei Chara-
Seen und einem Lobelia-See. Drei Fundorte haben offene Niveauver-
hindung milt dem Meere, dessen ungeachtel diirfte das Wasser wenig-
slens an zwei von ihnen fast véllig siss sein.

Auch mein Fundort von Chaetophora incrassata bei Pojo Gumnis
im innersten Teil der Pojowiek an der Miindung des Finnischen Meer-
busens ist in fasl vollig stissem Wasser gelegen. Die Salinitil durfte hier
nach meinen wiederholten Messungen kaum 0,6 %/, iiberschreiten, was
auch aus der Zusammensetzung der héheren Wasservegetution hervor-
geht, Ch, incrassata lral hier 13.8.1945 als kleinwiichsig (nur bis 3 mm
hoch) in einem eisgepressten Loch (elwa 6 m?®) in der Milte eines aus-
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gedehnten. schwingenden Phragmites-Dickichtes aul untergetauchlen
Comarum-Rhizomen auf. Auf einer etwa 50 <50 m umlassenden Fliche
des Rohrichtes wurden die folgenden Gefisspllanzen und Moose ver-
zeichnet (die Moose sind von Prof. R. TuoMikoskl bestimmt oder {iber-

priilt) :

Typha angustifolia
Alisma plantago-aqualica
Sagittaria sagittifolia
Iydrocharis morsus-ranae
Agrostis stolonifera
Phragmites communis
Glyceria mazima
Seirpus lacustris

Se. acicualaris

Se. mamillatus

Carer diandra

(. aguatilis

Acorus ealamus

Lemna minor

Iris pseudacorus

Polygonum amphibinm
Nymphaea alba coll.
Nuphar lufeum
Caltha palasiris
Ranunculus reptans
Cardamine pratensis
Comaram palustre
Lythrum salicaria
Myriophyllum verticilla-
tum
Ihippuris vulgaris
Cieuta viroso
Lysimachia valyaris
L. thyrsiflora
Menyanthes trifoliata
Myosolis scerpicides

Lycopus europacus

Veronica scutellata

Utricularia pulgaris

U, infermedia

U'. minor

Galium  palusire

Equisetum limosum

Sphagnum squarrosnm

Calliergon megalophyllum

(. cordifolinm

Calliergonella cuspidata

Drepanocladus capillifolius

D. Sendtneri coll. |~ D, te-
nuinervis H. PERSS. n,
nud.|

D. tundrac

Von den dibrigen 4 Fundorten der Arl in Ostseewasser haben zwei
chenfalls ausgesiisstes Wasser. KrRok (1869, 5. 79, 90) fand kleinwiich-
sige Ind. der Art im nordlichsten Teil des Bottnischen Meerbusens, bei
Haparanda. zusammen mit uv.a. Balrachospermum moniliforme und
Draparnaldia glomerata, die brackisches Wasser fast vollig meiden,
Salinitiitsangaben stehen mir nichl ans dieser Gegend zu Verfiigung,
Die Salinitil diirfle aber dort kaum 1 Y/, Giberschreilen.

Bei Stockholm wurde Ch. incrassata 1863 von (. RETZIUS ausserhalb
der Stadt in Lilla Virtan eingesammell. Nihere Angaben liegen nichl
vor. Infolge des Wasseraustausches mit dem Miilaren-See sind die
hvdrographischen Verhiltnisse hier etwas verwickelt (vgl. z.B. LUND-
QVIST 1930, S. 232). Als Regel diirfle die Salinitit in Lilla Viirtan bei
dem vorherrschenden Ausstrom aus Milaren in der Vegelationsperiode
1 %,, nicht nennenswert tiberschreilen (SoxpiN 1912, Tabellen: Jo-
ITANSSON 1945, S. 13). sie kann jedoch (SONDEN 1912, S, 67 u. Tabellen)
sowohl an der Ober{liche wie in 2 m Tiefe im Frithjahr und Herbst bis
elwa 3 °f,, erreichen. — Auch die innerhalb Lilla Virtan gelegene
Uggleviken in Stockholm kann 1860, als P. T. CLEVE die Art dort ¢in-
sammelte, dusserst schwach brackisches Wasser gehabt haben,



328 HANS LUTHER

IZiner hedeutend hoheren Salinitit war die Art aul meinem zweilen
Fundort ausgeselzt, In einer 1940- 41 abgeschniirten, 30 > 20 m grossen
Strandlagune in Lappvik auf der Hangohalbinsel trat Ch. incrassata
28.8.1948 zerstreul als nur bis 4 mm hoch und spiirlich verzweigt zu-
sammen mil reichlicher Chaetophora elegans aul abgestorbenen Typha-
Blitltern wa. Pflanzenresten auf. 214.8.1947 wurden hier die folgenden
hioheren Wasserpllanzen verzeichnet:

Typha latifolia \isma pluntago-aquatica Rananculus obtusiflorus
1. angustifolia Phragmites commuiis Callitriche auwlumnealts
Potamogeton pectinatus Scirpus maritimus Limosellu aquatica

P. punormilanus Se. Tabernaemaontant Chara canescens

P. perfoliatus Se. acicularis Ch. [ragilis

Bei dem Einsammeln der Chaetophora-Arten wurde leider keine Sali-
nitiitsprobe genommen. 24.8.1947 betrug die Salinitit nach langer
Trockenperiode hei einem Wasserstand 20 em unter dem normalen
3.91 %, 19.11.1948 nach einem in die Lagune cingedrungenen Sturm-
hochwasser des Meeres 2,61 “/,,. Das Vorkommen der Brackwasser-
arlen Ranunculus obtusiflorus (=R. Baudotii) und Chara canescens
i =C. erinita) in der Lagune zeigt. dass das Wasser hier in der Vegeta-
tionsperiode kaum sehr stark ausgesiisst gewesen ist. Landwiirts von
der Lagune sickerl jedoch Grundwasser aus der Sandboschung hervor.
Die Salinitiit ist deshalb vermutlich nicht stabil.

Die hachste sicher fiir Chaetophora incrassata in der Oslsee ermit-
lelte Salinitil wurde am Fundort von W.ERN (1952, S, 49) in Kallriga-
fjirden |Uppland] an der Grenze zwischen dem Bottnischen Meer-
busen und der Alandsee erreicht. Die Salinitdt betrug hier 1.9.1947
3.8 %0 Am 24.7.1950 ermittelte ich hier die Salinitat 3.53 Y/, (LUTHER
1950, S. 461). bei dieser Gelegenheit wurde die Art bei Hochwasser
von Doz. Mars WaERN und mir vergebens gesucht. Doz, W.ErN hal
freundlichst die folgende Liste tiber die grosseren Begleitalgen der Art
(1.9.1947) in Kallrigaljirden mitgeteilt:

Chaetophora incrassala Chaetopeltis orbiculuris Porterinema fluviatile
Stigeoclonium sp. Cladophora glomerata Rivularia binsolettiana
\phanochaete repens Apistonema pyrenigerum Tolypothrix tenuis
Endoderma endophylum Pleuroctadia lacustris Nostoe sp,

Ochlochaete ferorx

(Chaetophora incrassata ist also. wie W.ERN (1952, S. 49) hervorhebt,
in brackischem Oslseewasser nur im Bereich stirkerer Aussiissung
durch Stisswaserfliisse angetroffen worden. In dieser Hinsicht erinnert
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die Art an Chara Braunii (LUuTHER 1951 b, S. 327: PEKKARI 1953, 8. 72:
Verbreitungskarte), die iibrigens in unmittelbarer Nahe von 2 Oslsee-
fundorten von Chaetophora incrassata gefunden ist (Pojowick. Hapa-
randa). Chara Braunii ist jedoch bisher nur in engsler Nihe der Siiss-
wasserzufliisse angetroffen.

Bei Greifswald wurde die Art in Griben mil brackischem Wasser
von bis 2,93 "/, Salzgehalt gefunden. KLeEyM (1914, S. 10) hebt hervor,
dass dort »nicht der Einfluss des Meerwassers, sondern der Salzgehalt
des Bodens das Siisswasser brackisch macht ., Das Brackwasser diirfle
dort deshalb nicht mit dem der Oslsee vollig idenlisch sein,

Die obige Darstellung hat gezeigl, dass Chaetophora incrassata sich
unseren jelzigen Kenntnissen nach gut der anfangs erwithnten Gruppe
der die Urgesleinsboden IFennoskandiens scheuenden Wasserpflanzen
anreiht. Die Ubereinstimmung zwischen dem Vorkommen kalkreicher
Bodenablagerungen und den Siisswasservorkommnissen der Arl in
Schweden ist erslaunlich gross. Die Gewisser der kalkreichen Gegen-
den haben eine reichere Vegelation als die der kalkarmen, was offen-
bar zu ciner besseren Durchlorschung der ersteren gefiihrt hat. Eine
genauere Durchforschung der lelzleren kann zwar das jetzt so klare
Verbreitungshild etwas riiben, die Haupttendenz der Verbreitung in
kalkreichem Siisswasser und schwach brackischem Wasser bleibt aber
sicherlich beslehen.

Funde von Chaetophora incrassata (Huds.) Hazen in Nordeuropa.

(Syn. Ch. Cornu-Damae (RoTH) AGARDH: Ch. endiviaefolia
(ROTH] AGARDH]).

B—=DBot. Mus. Bergen; G Bol. Mus. Goteborg; G Isn, siche unten; Hb=Inst. [
allg. Bot. Hamburg; Hf Bol. Mus, Ilelsinglors; k= Bot. Mus, kebenhavn; L=Bot,
Mus, Lund; LA—=Herb. AcarpH in Lund; O Bot. Mus, Oslo; 5= Naturhist. Reichs-
museum i Stockholm: T=Bot. Mus, Trondheim; U=Bol. Mus. Uppsala; UV=Pflan-
zenbiol. Inst, in Uppsala; W Herb., von Mats W.akN i Uppsala.

Das umlangreichste mir zu Verliigung gestellte Material stamml von Lektor
GUNNAR [SRAELSSON 153 unverdllentlichte Funde). Der Kiirze wegen muss sein Name
zu (. ISR abgekurzl werden.

Schweden.

Skane.,! Distr. 5 Svedala, Yddingen, 9.1888, (. Fr. Axperssox (B, G;
BorGe 1906, S. 5). — Distr. 7—12: Fjallfotasjon (Luxne 1951, 8. 52). —

1 Die Einteilung in Distrikte ist in Botaniska Noliser 1947, 5. 83—88 veroffent-
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Distr. 9 Lomma, in fossis prope Alnarp, 14.6.1868, O. NOrDSTEDT (L.). —
Distr. 12: Havgardssjon, epilithisch {LuNpm 1951, S, 36}, Bjorkesakrasjon.
reichlich an Steinen (LUNoir 1951, S, 37). Svancholmssjon, reichlich an Stei-
nen und Pflanzen verschiedener Art (Lunpw 1951, S, 38), - Distr. 14:
Krageholmssjon, epilithisch in der Nihe der Wasserlinie und epiphylisch am
Schill (Luxpn 1951, S. 38, 39). — Dislr. 19: Gyllebosjon, epiphytisch am
Schilf (Luspun 1951, S, 43). — Distr. 210 Krankesjon, epilithisch bei der
Wasserlinie (LuNpH 1951, S, 42}, Distr. 22: Hardeberga, in rivulo,
8.1812, J. G. AcarpH (LA}, — Distr. 23: Lund, Kungsingen, 4.1893,
O. Borae (S; Borge 1906, S. 5. Staingby mosse, 1829 (LA}, — Distr. 24:
[Fjilie. Kannikian 7.1822, (LA, U: Fries 1835, 8. 324). Flidie, 8.1813, [C. A

Ac'anpn] (LA, S). — Distr. 25: Sovdeborgssjon. reichlich als Epiphyt am
Schilf (Luspm 1951, S. 40). — Distr. 28: Heljesjon, reichlich als Epiphyt
am Schilf (Luxpu 1951, S, 41). — Distr. 33: Ven, vin aqua leniter fluente
in ins. Hveen» (K). -— Distr. 34: Tagarp. in vivulo, [C. A.] AG ARDH]
(LA, §}). — Distr. 41: Ringsjon, Epiphyl am Schilf (Luxpu 19531, S. 45).
Kvesarumssjon (LUuxpu 1951, S. 52). — Distr. 50: Hallabiicken bei Bivs

hage, vor dem Ausfluss in Vegeian (A. ANDERSSON & LuxpH 1948 b, 5. 299).

"

— Distr. 55: Faringtofia, Régnardd, reichlich in cinem Bach dem Wege

nach Djupadal entlang, 7.7.1941, G. Isg. (briefl.). — Distr. 57: Grimans-
torp, Klippan. in Ronnedn bei der Papierfabrik, reichlich bei Quellen, 7.7.1941,
G. Isr. (briefl.). - - Distr. 58 Rosjon (Lunpa 1951, 8. 52), Distr,

70—73: Dalsby, 26.7.1886, J. A. v. Braun (S). Rabeldvssjon, an Steinen und
als Epiphyt am Schilf (Luxpu 1951, S, 48). Oppmannasjin, epilithisch (Lunpa
1951, S, 49). Ivosjon, 1864, P. T. CLEVE (8§). Levrasjon, epilithisch (LUNDII
1951, S, 49) Siesjon, Massenvorkommen (LUNnDH 1951, S, 50),

Sméland. Jireda: Jirnfors, in Eman bei den Séigen, 12.8.1943, G, Isi.
(hriefl.). — Alseda: Halsbyholm, Emdn bei der Landstrassenbriicke, 11.6,
1943, G, Isr. (briefl). — Bjérkd: Nomme, Eman unterhalb der Miihle,
11.6.1943, G. Isr. (briefl.}, — Belld6: Bolstra, im Ausfluss von Mycklaflon,
3.7.1941, G. Isn. (briefl.). — Jénkoping: Stromsberg, 6.1884, 0. NorD-
STEDT (L), — Fries (18253, S. 44) nimml die Art aus Fems jo auf, hat
aber selbst 10 Jahre spiter (1835, S. 324) erwiihnl, dass dic mikroskopischen
Kennzeichen der Alge eher auf Batrachospermum vagum passen, Im AGARDH-
Herbar in Lund liegen von FRIES in Femsjo eingesammelte Belege der letzi-
erwithnten Arl vor (ISRAELSSON 1942, S. 113).]

Bohusliin (incl. Géteborg). Goteboryg: In ciner Quelle, 7.1868, SOPHIE
AKERMARK (L. S, U: AResci. Alg. Scand. exs. 231: S. AKERMARK, Typ-Samling
af Skandinaviens Alger 71: RABENHORST. Algen Europas 2112}, Gammelstads-
holme, Herb, J. E. ARESCHOUG (5: :Phye. aq. dule. 7+1. [Torslandal:
Histvik (S). Kungialy: in einem Moor am See Tvibotten, 17.6.1876,
O. NomrpsTEDT (L, S). — Marsltrand: Kodn, 18.8.1890, O. NORDSTEDT
(L). — T jorn: Stenkyrka, Skedet, 28.6.1876 (S]. Mdolneho, in fossis turfosis
inter Charam fragil., O. NorpstEDT (8], — Tanum: in einem Moor bei
Ildsvik, 17.8.1876, O. NORDSTEDT (5],

licht, Die Insel Ven (Kirchspiel St Ihb) wird hier zum Diste. 33 gezihll, obwohl sie
in der erwithnten Einfeilung Giberhaupt nicht erwithnt wird.
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Dalsland. Gunnarsnis: Hillans skifferbrott, 14.7.1866, WiTTROCK (S).
Viistergotland. H 6 s sna: Kinnared, im Atran bei der Landstrassenbriicke,

18.6.1943, G, Isn. (briefl.}, — Finneslunda: Kvarngiirde, im Lidan bei
der Siige, 18.6.1943, G. Isn, (briefl), — Eriksberg: im Lidan W von
Bjornstorp, 18.6.1943, G. Isr. (briefl.), — Edsviira: Knutskvarn, im Lidan
bei der Landstrassenbriicke. 19.6.1943, G. Isr. {briefl.). — N. Lundby:
See bei Husgiirdet (BORGE 1895, 5. 5). — Sk o vde: Stallviken. A. HULPHERS
(S}. - Sandhem: Grimstorp, 31.7.1867, O. NorpsTepTt (L. S, U). Dins-

torpssjon, 6.1867, O. NorpsTEDT (L.

Ostergotland. T a ke rn: »Nichl selten im Seer (Borcr 1921, S, 36). Hav-
stjiirten, 23.6.1919, O, Borcr (8}, »1n der Wasserlinie und einige Dezimeler
unter ihr tragen die Steine abwechselnd reine und gemischte Populationen
von Chaetophora incrassata, Rivularia Biasolettiana und Cladophora glome-
rata: (W.ERN 1939 b, S. 46: 1952, S, 49). — Hiéirberga [=Herrbergal:
Prestbergsiingen. in einem Wasserloch, 1812, €. A, Acarpp (LA, S). — Lin-
ko ping: Roskille, 30.8.1864, O. NorpsTEDT (L). — Landeryvd: im
Stangin bei Hageby, 1813, [C. A. Acarpna?]| (S).

Oland. Morbylinga: Risinge, 6.1907, Hi. MOLLER (B, G, L, S, U), —
Resmo: Mysinge, in einer Quelle, 24.8.1883, 0. NORDSTEDT (S; BORGE 1906,
5. 5l — Hogsrum: Gladvattnet, Locher am Rande eines Thelypteris-
Schwingrasens, reichlich an vorjihrigem Cladium und Carer, 31.5.1953, AN-
DERS MARTINSSON (UV). — Langlit: Folkeslunda (WITTROCK 1872, S. 26).
— Persnis: Mocre bei Knisa und Hornby. reichl. an Pflanzenresien und
Steinen, max. 6— 7 mm hoch, 3.6.1953, ANDERS Martinsson (UV). — Hoghwv:
Hornsjon, 8.1883, O, NorpsTEDT (L.

Gotland. Zicmlich allgemein (BeENGT PETTERsSsON, miindl; W.ERN 1952,
5. 49). Sundre: Muskmyr, am Rande von Carer elata-Biillten im offenen
Wasser, als ein griiner Rand unmittelbar unterhalb der Wasseroberfliiche,
pll 8.3, G. E. Du Rigrz (UV). — IHamra, aqu. dule, (LA). — Hemse:
Oxarve, stellenweise reichlich in einem Bach. 25.5.1937, G. 1sr. (briefl.). —
Levide [=Lifvede]: Burge und Pejnarve (WiTTROCK 1872, S. 26). —
Stianga: Ungbatels, im Storan an der Mihle, reichlich und grosswiichsig,
25.5.1937, G. Isi. (briefl.j]. — Alskog: 800 m N von der Miihle in Rudvier,
im Bach stellenweise reichlich, 25.5.1937, G. Isr. (briefl.). — Etelhem:
Tinglings (WiTTROCK 1872, 8. 26). — E ksta: Sltora Karlst (Borge 1923,
S.29). — Sanda, 18.5.1824 (LA). Biickstide, in einem Graben, 1935, BENGT
PETTERSSON (miindl.). — Kriklingbo: Nygirdsmyr, Timpel in der
Niithe des Auwsflusses, schine Ch, incrassata-Soz. an Rohrresten, 16.6.1939,
G. E. Dv Rierz (briefl.). — Vinge: Bjirges (WITTROCK 1872, S, 26). —
Eskelhem: Bolerarve, Bach, 24.5.1937, G. Isw. (briefl.}). — Norrlanda:
Aurungs, Djupan, 25.5.1937, G. lsn. (briefl.), — Dalhem: Nisungs broar
(Wrirrrock 1872, S, 26). Hallfose (ibid.). — Golhem: Linemyr, Riby-
trisk, 24,7.1937 (W.ERN in SERNANDER 1939, §. 289). — Follingbo:
Rosendal (WiTTROCK 1872, 8. 26). Quelle nahe Storvidemyr, Wassertemp. 6°,
21.5.1953. BENGT PETTERSsoN (UV). Visby: 26.6.1879, VEIT WITTROCK
(B, Hb, Hf, L. S, U; WIiTTROCK & NORDSTEDT, Algae exsice. 404}, Quellmoor
N von Visby, 29.8.1937. Mars W.ErN (W), Boge: Vike, 7.1863, P. T,
GCLEVE (8, U: ArRESCH. Alg. Scand. exs. 329a). — Tingstide: Myrvillder
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(WirtTtRock 1872, 5. 26). Tingstidetriisk, an Cladium-Tort und Chara, 19.9.
1937, Mars WaeEry (W), — Hellvi: im Abfluss des Fardumetrisk bei der
Kirche, 1.6.1953, BeENGT PETTERSSON (UV). — Lirbo: Triaskmyr, an
Cladium in einem Chara-Loch im Cladium-Gebiet nahe Gardelrisk, 15.6.1939,
G, E. Du Rigtz {briefl.), Vasta kvarn, massenhaft im Bach, 24.5.1937, G. Isg.
(briefl.]. — Fleringe: Arstrisk Slorholmen, Epiphyl an Wurzeln im Cla-
dium-Torf, 12.9.1937, Mats W.Ery (W), Ar, im Ausflussbach von Arstriisk,
massenhaft bei der Miihle, 24.5.1937, G. Isr. (briefl.).

Siidermaniand. In lacu Yngarn (LA).

Uppland. Runmard: Vittrisk (HorN AF RantzieN 1950, S. 9). - -
Stockholm: Trancbergsbron, 1823, ex herh. C. A. Acanpi (S). Uggle-
viken, 7.1860, P. T. Creve (S, U: Borare 1906, S, 5). Lilla Viirtan, an Steinen,
6.9.1863, G. BReTz1us (S). — Lidingd (BorceE 1906, S. 5). — Sollen-
tuna: Rotebro, 6.1882, G. LAGERHEIM (S]. — Norrsunda: Rosersherg,
|C. A.] AGArRDH (S). — Frésunda: in der Nihe von Ifigelsunda, stellen-
weise reichlich im Flisschen, 29.6.1937, G. Isr. (briefl.). — Nirtuna:
Hederviken, 31.8.1867, VeEir Wrirtrock (Hb, L, S, U; AnrescH. Alg. Scand.
exs, 329 b; WITTROCK & NORDSTEDT Algue exsice. 31); 9.1867, C. I. LaLIN (S).
— Skepptuna: Tdrme, Bach bei der Miihle, 29.6.1937, G. Isr. (briefl.).
— Knivsta: Noor, Ausflusshach von Valloxen, 8.6.1935, G. Isr. (briefl.).
— Fasterna: See bei Lindlund, 1852, K. J. LONNROTH (§). — Almunge
[=sTFunbo»|: Lanna, in Equiselo [luvialili epiphytica, 6.10.1878, Veir WiTT-
rock (Hb, Hf. S, U; WitTrrock & NorDSTEDT Algae exs. 210, 211). Sioder-
sjon, 27.7.1952, T. WILLEN (coll. WiLLEN). — Lohiirad: Kristineholm,
Bach, 1.9.1934, G. Isn. (briefl.). Im See Frken, W-Secite der Halbinsel S von
der Insel Yxlan, prachtvolle Chaetophora-Soz. an Sleinen in der Wasserlinie,
1.7.1945, G. E. Dv RieTz (briefL). — Sdderby-Karl: Austlussbucht des
Sees Erken bei Norrjirsjo, an submersen Phragmites-Halmen (ISRAELSSON
1938, S 115): 19.7.1951, MaTts WaErN (W). — Estuna: Erken, allgemein
als Epilith unterhalb des Limnologischen Erken-Laboratorinms, 20.7.1951.
Mats Warny (W), — Roslagsbro: Lunda, Lundastrommen, 12.6.1936.
G. Isr, (briefl.). — Linna: Bergshamra, im Flitsschen bei der Miihle,
12.6.1936, G. Isr. (briefl.), — Radmanso: Sodervik Djupsjon, 23.6.1951,
Mars WarN (W), — Viddo (B, G, Hf, K, L, O, §, U: 0. FR. ANDERSSON
[—BorGe| 1890, S. 4): Moor bei Norrsunds bro, 11.6.1889, O. FR. ANDERSSON
(S). Bach S von Senneby, 28.8.1889, O. I'r. ANDERSSON (S§). Bach bei der
Grube N von Gamla Grisslehamn, 8.8.1889, O. Fr. ANDERSSON {S). Am Aus-
fluss des zwischen Nothamn und Gamla Grisslehamn ausmiindenden Baches,
20.6.1889, O. I'r. ANDERSSON (S). Bach zwischen Edeby und Nothamn, 30.8.
1890, O, BorgE (S). Waldmoor N von Edeby, 20.8.1890, O. BorGE (S; BoRGE
1906, 8. 5). Im Bach bei Fjillbotrisk, 3.9.1890, O. BorGe (S). Bornen (Borce
1906, S. 5). — Bladaker: Kolarmora, im Fliisschen, 30.6.1936, G. Isn.
{briefl.). Harg: Lingboda, im Flisschen, 30.5.1937, G. Isr. (briefl.).
Edebo: Ronoholm, im Bach bei der Miihle, 30.5.1937, G. Isr. (briefl.), —
Baorstil: Lesum, Olandsan, 15.6.1936, G. Isg. (briefl.}. In der Miindung von
Olandsan, 1.9.1947, MaTs WaigN (W), — Forsmark: Kallrigafjirden, »in
the lower hydrolitoral in shaded situation on the filling blocks of stone and
logs in the old pier of Johannisfors:, Mars W.ErN (W; W.trN 1949, 5. 637,
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aus Verschen Ch. elegans genannt: 1950, 8. 10, 31: 1952, S. 49). Berkinge,
Bach, 15.6.1936, G. Isi. (briefl.), — Osterldvsta: Giboda, im Ausfluss-
bach von Tannsjin, 16.6.1936, G. Isr. (briefl.). Yiter Gran: Stora
Ullevifjirden, 26.10.1934, Mats W.rN (W), Lilla Ullevifjirden, an der Was-
serlinie (W./ERN 1938, 5. 133; 1939 a, S, 54: 1950, S. 15; 1952, S. 49).
Uppsala-Nis: 7.1885, O. Fr. ANpERssoN (S: BorGe 1906, S. 5). —
Uppsala: »In lacu Mileri ripa lapidosa ad exilum fluminis extra Lurbo»,
12.8.1818, GORAN WAHLENBERG (B, U: WanrLeNseErG 1820, S. 435; 1826,
5. 916). Milaren bei Gollsunda, 12.8.1856, Herb. J. Il AnescHoue (S). Mila-
ren bei Flottsund. Mars W.ERN (miindl ). »Retro Higa in aqua stagnante
limpida rivuli sylvatici supra lapidem», 2.9.1818, GOorax WAHLENBERG (G. S,
U; WAHLENBERG 1820, S. 435: BorGE 1906, S. 5). Lassby backar, 16.5.1863,
V. Whrrrock] (S). — Danmark: In rivulo prope Bergsbrunna, 1824, ex
herb. H. v. Post (S). — Funbo: Marielund, epilithisch im See ‘Trehir-
ningen, 27.7.1952, RoLF SANTESSON (U). -~ Rasbo: Im See Bokaren. an
Fquisetum f[luviatile, 8.1860, TH. O. B. N. KrRokK (8). — Viange: Fibysjon
an moderndem Holz, 12.10.1947. Hans Lutner. - Skogstibble: Fri-
berga, Strandsjon, auf Felsen und Phragmites, G. . Dt Rietz (briefl.). —
Jarlasa: Strandsjon, an mehreren Inseln und am Siidufer, aul Felsen und
Phragmiles, oft dominierend, G. E. Du RieTz (1945, 8. 89 w. briefl.}. Bilinge:
Sitrarna, Jumkilsin, zieml, reichlich, 1.7. u. 30.7.1943, G. Isr. (briefl.}. Ting-
stadkillan, 14.5.1944, G. Isr. (briefl.). — JumKkil: Jumkilskvarn, im Jum-
kilsan 20.7.1943, G. Isr. (briefl.). Solbacken. Jumkilsan, reichlich auf einem
Breit, sonst nicht gesehen, 20.7.1943, G. Isr. (briefl.). Stenviken, Jumkilsan,
20.7.1943, G. Isr. (briefl.). — Vendel: Burungesjon (CEDERGREN 1913,
S. 31). — Alvkarleby: Glamstorpen, Bach, 7.7.1937, G. I[sr. (briefl).
Giistrikland. He desunda: Finbole, Kofla fibod, Bach. 7.7.1937, G. IsR.

(briefl.). — Hille: Hille fibod, im Ausflussbach von Hillsjon, 24.8.1937,
G. Isn. (briefl). Hillevik, im Ausfluss von Storfjiirden, 19.6.1936, G. Isn.
(briefl.). Hamrange: Bach zwischen Katrineholm und Fagervik, 19.6.

1936, G. Isn. (briefl.),

Dalarna. Rittvik: Im Ausflussbach von IHosjon zwischen Sitra und
Hosjo, 16.6.1934, G. Isg. (briefl). Sandarna, im Ausflussbach von Glisstjirn.
16.6.1934, G. Isr. (briefl.). Im Ausflussbach von Ammljirn unterhalb des
Dammes, 16.6.1934, G. Isr. (briefl.). Nittsjo, am Ausfluss des Baches aus Nitt-
sjom, 16.6.1934, G. Isgr. (briefl}). Lnskvarn, im Enan, 15.6.1934, G, Isg.
(briefl.). — Boda: Styggforsen, im Bach bei Gelryggen unterhalh des Was-
serfalles, 15.9.1943, Mars W.ery (W), Kirfsasen, im Bysjoian bei der Miihle,
reichlich auch in stirkerem Strom, 8.7.1937, G. Isr. (briefl.). — O re: Dal-
byn, im Andin, reichlich, 17.7.1938. G. Isr. (briefl.). — Mora: im Hitt-
vasselan W von Daddbodarnas fabod, 17.7.1938, G. Isn. (briefl.]. Bach zwi-
schen Noret und Bergkarlas, 25.8.1933, 19.6.1934, G. Isr. (briefl).

Jiimtland, Ritan: Lustbodarna, Tviirdn, 2.8.1938, G. Isg. (briefl.). —
Halles jo: Gransjoan, 12.8.1938, G. Isr. (briefl.). — Has jo: Singsin
zwischen Lillsjon und Kvarnsjon, 12.8.1938, G. Isr. (briefl}). - - Hammer-
dal: Ausflussbach des Storflon zum Bjornan, 12.9.1936, Mats W.rrn (W),
Storsjoljirn, 11.9.1936, Mats W.aErN (W).

23 folaniska Notiser 1953
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[Viisterbotten, Borae (1921, S. 36) erwihnt die Arl, offenbar verschent-
lich, aus dieser Landschaft stalt aus der folgenden.|,

Norrbolten. Nedertornea: Porras udde, im Meere (KRog 1869, S. 90:
Lakowrrz 1929, S. 138; W.ery 1952, S. 49).

Finnland.

Alandia (alle Funde ausser dem lelzlen in CEDERCREUTZ 1934, S. 67). J o-
mala: Kungsé Katthavet, 29.7.1929, Carr CeEDERCreEUTZ (Hf). — IFin-
strom: Pristtrisk. Lingsjs. Godbyirisk. — Geta: Ostergeta Bylrisk.
Norstriisk. Bolstaholmstriisk, an faulenden Holzéisten (CEDERCREUTZ 1934,
S. 34). llockboletrisk, an Steinen und Pflanzenteilen hier und da (CeEDER-
CrREUTZ 1934, S. 35). — Saltvilk: Dalstrisk. Tobdletrisk, Stromma T jinan,
1.7.1929, Canrr CEnercreuTz (HY; CupiErcrevTz 1934, S, 38). Misjo. —
Sund: Ostra Kyrksundet, 3.8.1932, CarL CEpERCREUTZ (Hf). Tranvikstriisk.
— Lumparland: Vistertrisk. — Vardd: Vargala trisk, reichlich an
den Wasserpflanzen, 21.8.1945, Carr. CEpErRcreEUTZ (Hf: CEDERCREUTZ 1934,
S. 48). — Ko kar: Karlby, Gronvikshiicken, an Ufersteinen, 11.8.1948, Carw
CEDERCREUTZ (briefl.).

Regio aboénsis. Pargas: Simonby, in Wasseransammlungen bhei den
Kalkbriichen, 2.7.1870, FrEpR. ELrviNG (ITf). Storgard, in den Kalkgruben,

7.1871. Frepr. Evrving (HE). — Po jo: Gumnis, Pojoviken, 13.8.1945.
Hans LuthHer (Hf: vgl. S. 326: LonamMMmar & LUTHER 1952, S. 137: W.ERN
1952, S. 49). — Lo jo: Ilormajirvi, an Felsen beim Abfluss, 8.1948, Gun-

~NAR LonamMMar (Hf: LonaMmar & Luruer 1952, 8. 137).

Nylandia. Tenala: Lappvik, Strandlagune im [lafen, an faulenden
Pllanzenresten, 28.8.1948, Haxs LuTHER (HF: vgl. S, 328),

Tavastia australis. ITollola: Vesijirvi, bei Vaania an Sleinen sowie
bei Vehkosaari an Birkenstimmen in einem Floss, 8.1951, ToINT TIKKANEN
{Hf; TIKKANEN 1933, S8, 99).

Norwegen.

@stiold, Hvaler: Kirkeven, 7.1878 (WiLLE 1881, S, 65].

Akershus. Asker: Semsvand, 5.7.1806 (WiLLe 1901, S. 14). — Ulle ns-
ak er: Hersjoen. epiphytisch an Wasserpflanzen und Baumiisten, alljiihrlich
angetroffen, TRYGvE Braargup (briefl.),

Soer-Trandelag. O rland, Bach, 23.7.1937, GUNNAR IskarrLssoN (briefl.}.

Dinemark.

Jylland. TBU-Distr.' 6: Hillerslev, 29.8.1869, J. I>. Jacossen (K, L., U).
V. Vanned A, 11.8.1900, L. K[orperve| R[osEsvINGE] (K]. Vanned Se.
W-Ende, 1.8.1941, Tyvce CUrisTENSEN (briefl.). Seichler See hinter der Meeres-
diine NO von V. Svenstrup, 29.8.1946, Tvor CHRisTENSEN (coll. CHRISTEN-
SEN]. — Distr. 8 An Wasserpflanzen in einem Torfgraben im Moor NO

von Schloss Hejris, 30.6.1941. TyGeE CurisTENSEN (briefl.).

1 Siehe z.B. OSTENFELD 1931.
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Fyn. Distr. 29: Hofmansgave, in fossis, in rivuli, HoFrMax Banc (Hb,
K. L, S, U; LynGgBYE 1819, S. 191). — Distr. 32: Ollerup, in turfosis, Jon.
LanGe (K. Faaborg, Seebjergel, in einem Torfgraben an Blittern von T'gpha
latifolia, 8.1837 (K).

Men. Distr. 38: Moens Klint, 1905, O. HAGERUP (miindL).

Sjelland. Distr. 41: Sore, Pedersborg Se, 1846, Jon. LanNGe (K, S).
Bromme Lillesa, in einem Graben, 6.10.1901 (Ravn 1902, S. L), -~ Distr, 44:
Avnse prope Ilvalse, 10,1882, C. JENSEN (K). — Distr. 45a: Furese, »ad
ripam Fuursoe» (Hb: Ly~GryE 1819, S, 191): 7. 1869, SamsOre Lunp (Kj.
Ausfluss des Furese an der Schleuse von Frederiksdal (FiErpiNGgsTAD 1950,
S. 16). Bagsveaerd, in fossa turfosa (K): im nordlichsten der » Kobberdammes
im Walde NV von Bagsvierd, 24.10.1942, T'vee CHRISTENSEN (coll. CHRISTEN-
sEN]. Genlofte, rad Ermelund prope Hafniam in fossa turfosa culmo Arun-
dinis Phragmitidis insidens» (IX; LyNGeye 1819, S, 192). — Distr. 45 a—416:
Ullersley Mose (Kj. Lundehus, in fossa aqva leniter fluente repleta paludis
Lundehusiensis, 3.9.1879 (Kj. — Distr. 46: Kobenhavn, ad littora lacus
St. Jorgens So (ITorNEMANN 1821, S. 11 u. Tab. 1728: 2}. Aen ved Filevierket,
5.1870, SamsOE Lunn (K).

Deutschland.

Oldenburg, Zwischenahnermeer, »ad margines lacus, . . . aqua dulei repleti,
copiose ohservaturs, »initio Aug.», TrENTErOur (RoTH 1798, S. 52; 1800,
S. 547; locus classicus fiir Rivularia endiviaefolia Roth).

Bremen. Vegesack, an Steinen (Rotun 1800. S. 544: locus classicus fiir
Rivularia Cornu Damae Roth). -— Oberneulande, 6.1805, [Herb, Runorpal]
(Hb). — Griiben bei Ilabenhausen, H, KiEBAUN (LEMMERMANN 1893, S. 514).
~— Griiben und Tiimpel im Blocklande, Hollerlande und Neuelander Felde
(LEMMERMANN 1893, S. 514).

Hamburg. Eppendorfer Moor, in fliessendem Wasser, 17.3.1903, W. HEE-
RING (I1b; HEERING & TlomrELD 1905, 8. 78, 87).

Schleswig-Holstein. Flensburg, Flisgaard (K. — Langballigaue. in Quellen,
[Lars| HaxseEN (K). — Ostlergaarde[holz|, in einer Quellenreichen Triink-
stelle, 10.1827, 1829, Svmr (Hh, K, LA, S). — Husbye, in Abzugsgriiben,
9.5.1862 (HDh). — Ausacker, Wassermiihle, an Steinen, [M. C. Poursen! (Hb,
K}. — Sankelmarker Sce, [M. C. PoursenN| {K). — Am Tolkwarder See in
Gruben, C. JesseN (K. §). — Schleswig, (., JessEN (K. S). — Hiisby, Pulver-
holzwiesen, 23.4.1841, C. JEssEN (T). — Meggerkoog, ded. Svinr 81840 (K, S).
— Kiel, Neumiihlen, Strandmoor, 1.9.1880, . HENNINGS (HDb). — Meimers-
dorfer Moor, Torfgriiben, 10.8.1880, P. Hex~NiNGs (IIb). - Preetz, Wellsee,
10.7.1880, P. HexNiNGs (Hb). — Pléner Seecegebiet: Grosser Ploner
Sec (KLEBAIN & LEMMERMANN 1895, S. 10, 30: Kanx 1940, 8. 225—226].
Kleiner Ploner See (/KnEraun &] LEMMERMANN 1895, S. 30). Vierer See
(KrepAanN & LEMMERMANN 1895, S. 10. 30). Schluensee, »grissere Mengen»
(Ibid,). Helloch (|Krepanx &] LEMMERMANN 1895, S. 30). Timpel in der
Niithe des Parnasses, massenhafl an Baumzweigen (LEMMERMANN 1896, S, 155).
Tiimpel bei Ruhleben (Ibid.). Unterer Ausgrabensee (LEMMERMANN 1896,
S, 155: Kaxy 1945, 8. 32). Oberer Ausgrabensee (KAxx 1945, 8. 33). Pluss-
See (Kaxs 1945, S, 30). Diekscee (Kann 1940, Tab. I). Kellersee (Ibid.). Kolk-
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see (Kany 1945, S, 27). Liitjensce | = Lultseer |, bei der Hallestelle, 5.1903,
W. HEeERING (Hb). — Sachsenwalde, Nornte (K, LA). — Ratzeburg. Herb.
LyNGBYE (K, LA). Ratzeburger See (HD).

Pommern, Greifswald: In Griben mit Brackwasser (2,93 %) an
untergelauchten Grisern, im Siisswasser (0,28 %) massenhalt an im Wasser
liegenden Aslen und Zweigen (ScurrTz 1914, S, 133). Tiimpel und Teich mit
Siiss- und Brackwasser (1.5 %eo; KrnEmym 1914, S, 35). Kieshofer Moor und
Gritben, Siiss- und Brackwasser (Voss 1915, 8. 77). Graben, vereinzelt, 4—6.
1914 (KraMER 1920, S. 56).

Lettland.

»Sehr verbreitet in Seen. Flissen, Griben ete.s (SKtia 1927, S, 92), ——
Usma iten|sce, Moritzholm, Tiimpel (Skvia 1931, S. 131. — Angure ezers
=Angernsee, H. SKusa (miindl.). — D#ukste, im Pienava, I1. SKuJA (miindl.).
~— Amarneck am Walgumsee, an Steinen im Schlockebach=Slozene, 1.8.1924,
K. R. KUrrFER (DANNENBERG 1927, S, 139). - - Kangersee, H, Skuia (miindl. ).
— DBabitsee, an untergetauchten Pflanzenteilen, 25.6.1924, K. R. Kurrren
(DANNENBERG 1927, S. 139). — Riga (TrepoUx 1913, S. 27). — KiS-ezers=
Stintsee, H. Skuia (miindl.). — Bauska, in der Kurischen Aa, H. SEUJA
(miindl.}. — Koknese— Kokenhusen, bei Daugava—Diina in einem Dolomil-
gebiet, 1. Skuda (miindl.). An der Miandung des Aiviekste in der Diina,
. Skrya (mindl). — Im Ruzanu-Sce, 1. SKkvIA (miindl.). — Alauksls ezers=
Alokstesee, I1. SRusa (miindl).

Estland.

Vioramaa, Mehikorm, im Peipus-See aufl grobsandigem Boden, 7.1877,
C. WINKLER (WINKLER 1884, S. 250).

Viljandimaa. -Im Bache Noplioja beim Gul Kirstnas (MOLDER 1944,
S. 31). — Im Fellinschen See=Viljandijiry, 6.1877, C. WINKLER (WINKLER
1884, 5. 249: MOLDER 1944, S, 31).

Piirnumaa. Pernau=Piirnu, 1898, 0. TrEsoUx (Trewoux 1901, S. 479).

Saaremaa = Osel. »Ziemlich hitufig in Tampeln, Griben und Seens (Skuvia
1930, S. 28). Sworbe— Sorve, in Quellen. H. SEvJa (mindl.]. Kielkond
Kihelkonna, H. Skvsa (miindl.). Samlik soo, H. SKvsa {miindl.}.

Lifinemaa. Dagd: «Ziemlich hitufig in Timpeln, Griben und Seens
(SKusa 1930, 8. 28). Mennama-Sce — Minnamaajiry, 71875, €, WINKLER
(WINKLER 1884, S. 249: MoOLpER 1944, S. 31).

Jirvamaa. Viinjirve: Erwitascher Sce, 6.1871, C. WINELER (WINKLER 1884,
S. 249).

Nordrussland,

Komi-Republik {ausscrhalb der Karte). Petschorskaja Pishma, Sameshnaja,
auf Wasserpflanzen im See. 17.8.1891, A. Osw. KinLyan (Hf: BorGe 1894,
8. 7).

Fiir ihr grosses Enlgegenkommen bei der Kartierungsarbeit bin ich
vor allem Lektor GUNNAR ISRAELSSON (llissleholm] und Doz. MaTs
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W.ERN (Uppsala) zu Dank verpflichlet, deren viele unverdffentlichte
Angaben das Verbreilungshild wesentlich bereicherl haben, Fiir Fund-
orlsangaben und Ililfe bei der Kartierung danke ich ferner Prof.
TRYGVE BRAARUD (Oslo). Doz, CARL CEDERCREUTZ (llelsinglors), Cand.

mag. TYGE CHRISTENSEN |Kopenhagen], Dr. WiLLI CHIRISTIANSEN (Kiel),
Prof, G. EiNar Du Rierz (Uppsala), Dr. phil. O. HaGeErur (Kopen-
hagen), Fil. kand. ANDERS MARTINSSON (Borgholm), Fil. lic. BENGT
PrTTERSSON (Visby). Doz. RoLF SANTESsON (Uppsala), Prol. H. Skuia
{Uppsala), Konservalor KNUnp WnNSTEDT (Kopenhagen) und IFil. mag.
TorBIORN WILLEN (Uppsala) sowie den Museumsbeamlen, die mir be-
reilwillig Sammlungen zur Verliigung stellten.

Pflanzenbiologisches Inslitut der Universitiit Uppsala Juni 1953,
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Eine neue Carpinus-Art aus dem Oberoligozin
des Rheinlandes.

Ein Nachtrag zu “Studien zur Systematik und Geschichte der
Gattung Carpinus”,

Aus dem Geologischen Institul der Universildt Koln.

Von WALTER BERGER, Kiln.

Vor kurzem konnte ich an dieser Stelle die vorliufigen Irgebnisse
ciner Untersuchung iiber die systematischen und erdgeschichtlichen
Zusammenhiinge der rezenlen und fossilen Carpinus-Arlen veroffent-
lichen (BERGER 1953). Ich hatte mich bemiiht, hiebei mdglichst viel
fossiles und rezentes Vergleichsmalerial sowie alle bisher verdffent-
lichte Literatur zu beriicksichtigen, was beides durch zeithbedingle
Schwierigkeilen nur zum Teil gelang. Ein Wechsel meines Arbeitsorles
machle mich mit neuem Material bekannt, durch das die Lirgebnisse
jener erslen Arbeil bereils erweitert wurden.

Im Geologischen Institut der Universitit Koln befindet sich eine Anf-
sammlung aus dem oberoligozinen Ton von Kreuzau bei Diiren; die
Pflanzenreste sind zum Teil von WEYLAND (1934) bearbeiltet worden.
zum Teil wurden sie erst spiiter gesammelt. In diesem neueren Material
fand ich nun zwei Carpinus-Fruchibecher {Abb. 1 A, B}. die bei [liich-
tiger Belrachtung wohl milt Carpinus betulus L. vergleichbar sind, bei
genauerem Sludium aber auf Grund aller erkennbarer morphologischer
Merkmale eindeulig als zur Formengruppe der Carpinus earoliniana
gehorig zu erkennen sind (vgl. die Gegeniiberstellung von Carpinus
betulus und €. caroliniana bei BERGER 1953, S. 19). Die Fruchibecher
der rezenten Art Carpinus caroliniana in ihrer typischen Ausbildung
entsprechen dabei vollstindig den vorliegenden Fossilresten. An fossilen
Fruchtbechern aus dieser Formengruppe wurde bisher nur Carpinus
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kodairaebracteata Huz, aus dem Mioziin von Korea beschrieben; diese
ist aber von den Resten aus Kreuzau stark verschieden. sodass die
letzleren demnach als neue Art aufzufassen sind,

Carpinus huziokai n.sp.:

Typus: Abb. 1 A (Sammlung des geologischen Institules der Universi-
tit Koln).

Derivatio nominis: ich erlaube mir, diese neue Art nach Herrn Pro-
fessor K. Huzioga. Akila, Japan. zu benennen, der sich um die Fr-
forschung der fossilen ostasiatischen Carpinus-Reste besonders erfolyg-
reich bemiiht hat.

Locus typicus: Kreuzau bei Diiren, Rheinland.

Stratum typicum: Oberoligozin.

Diagnose:

Carpinus huziokai n.sp.: Fruchibecher gestielt. unsymmetrisch drei-
lappig: Mittellappen nach oben langsam verschmilerl mit abgerunde-
tem. am Ende in eine winzige abgeselzle Spitze verschmiilertem Ober-
ende. Innenrand glatl, Aussenrand unregelmiissig grob und spitz gesigl-
gezihnl; innerer Basallappen klein. ganzrandig (?). dusserer gross.
gesiigl-gezithnlt wie der Aussenrand des Mittellappens; Ilaupinerv des
Mittellappens kriftig, Hauptnerven der Seitenlappen ziemlich schwach,
zwischen ihnen und dem Mittelnerv je mehrere (2 bis 41 Zwischen-
nerven, die mehr oder weniger gerade und ficherformig divergierend
aufsleigen und in Randzihne endigen; Seitennerven unter slumpfem
Winkel austretend, gekriimmt zu den Randzdhnen aufsteigend oder
Sehlingen bildend.

1ohe: 20 24 mm
Breite: 13! 17 mm

Rezenle Vergleichsarl: Carpinus caroliniana WALT. (villige Uberein-
stimmung).

Die Formengruppe der Carpinus caroliniana isl fossil — abgeschen
von Carpinus kodairaebracteata — bisher nur aus dem Pliozin von

Europa bekannl. Der neue Fund zeigh also, dass die Gruppe schon im
Oberoligozin von Europa vertreten war.® Das ist freilich keineswegs

! Die Breite nur annihernd, da die Seilenlappen bei dem einen Exemplar (Abb. 1 A}
etwas unvollstandig sind, bei dem zweiten (Abh. 1 By der innere Seitenlappen tiber
das Nisschen umgeschlagen und schlecht erhallen ist.

® Die Listen bei BERGER 1933, S. 18 und S. 36 und die Verbreitungskarte S. 35,
Abb. 14 wiiren also in dicsem Sinne zu ergiinzen.
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Abb. 1. Tossile Carpinus-Fruchtbecher: A, B Carpinus huziekai n.sp. (Kreuzau),
C Carpinus cf. betulus (Kreuzau), D, E Carpinus pyramidalis GAup. (Gabbro).

tiberraschend. Die Formengruppe der Carpinus caroliniana stellt zwei-
fellos eine primilive Gruppe innerhalb der Sektion FEuecarpinus dar
und es zeigle sich, dass auch die anderen primiliveren Formengruppen,
niimlich diejenigen der Carpinus betulus und der C. orientalis, schon
im Oligoziin von Europa vorhanden waren. Die Formengruppe der
Carpinus caroliniana gehorte demnach auch schon der ersten Einwan-
derungswelle der Galtung nach Europa an.

IZs erscheinl dann freilich erstaunlich, dass Vertreter dieser Formen-
gruppe aus dem Oligoziin und Miozin bis jetzl noch nichl beschrieben
wurden, wiihrend solche aus den beiden anderen Gruppen schon in
grosserer Zahl bekannl sind. Ich vermute nun, dass unler dem, was
manche dltere Autoren als »Carpinus grandis»-IFruchtbecher aus dem
Oligozin und Mioziin von LEuropa angeliihrt haben (ohne es abzubil-
den). manches ohnedies in Wirklichkeit zu Carpinus caroliniana ge-
hort. Diese Frage konnte nur durch eine genaue Uberpriifung aller
alten Belegexemplare geldst werden, eine Aulgabe, die freilich durch die
zeitbedinglen Schwierigkeiten im Augenblick unmdéglich gemacht ist.

Von Kreuzau liegt noch ein weiterer Carpinus-Fruchtbecherrest vor.
der aber schlecht erhalten ist. Er ist wohl zur Formengruppe der Car-
pinus betulus zu stellen. obwohl er dafiir nicht ganz typisch ist. Es isl
allerdings allgemein zu beobachten, dass unter den fossilen Frucht-
bechern aus dieser Formengruppe sich viel mehr »untypische» Formen
finden — die in Grosse, Umriss und Nervaturverlauf gegen die Formen-
gruppe der Carpinus caroliniana hin lendieren als unter ihren rezen-
len Vertrelern. Auch dies ist nicht zu verwundern; die Formengruppen
der Carpinus betulus und der €. caroliniana stehen cinander zweifellos
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sehr nahe und gehen daher wohl aul eine gemeinsame Vorldauferform
zuriick: es ist daher einleuchtend, dass in der Vergangenheil dic Grenze
zwischen den beiden Gruppen noch unschiirfer war als heute. Die auf-
fillige Grosse der rezenlen Carpinus-betulus-Fruchtbecher und ihre
Nervatur mit den rechlwinkelig austretenden schlingenliufigen Sciten-
nerven scheinen mir abgeleitete Iligenschaflen zu sein, withrend die
Formengruppe der Carpinus caroliniana hierin primiliver geblieben ist.
Es erscheint also verstiindlich. dass die fossilen Vertreter der Carpinus-
betulus-Gruppe in dieser Hinsichl noch ecaroliniana-ihnlicher sind.
Auch hier wiire ein genaues und kritisches Studium der Originale — vor
allem aus den geologisch ilteren Perioden — erforderlich.

Anliisslich eines Studienaufenthalles in Pisa konnte ich das in den
Universitilssammlungen von Pisa und Florenz und im Provinzial-
museum in Livorno befindliche reiche Malerial aus dem Obermioziin
von Gabbro (Monti Livornesi) studicren und fand auch hier zwei sehr
gul erhallene Carpinus-Fruchtbecher (Abb. 1 D. I}, Es sind eindeulig
Vertreler der Formengruppe der Carpinus betulus, die auf Grund ihres
glatten Randes zu Carpinus pyramidalis zu stellen sind. Die Formen-
gruppe der Carpinus betulus ist bisher von Ttalien erst aus dem Plioziin
bekannl, die neuen Funde erweitern also auch hier das fossile Areal
der Form. (Dementsprechend wiiren die Listen bei BERGER 1953, 5. 15
und S. 36 und die Verbreitungskarle S. 33. Abb. 13 zu ergiinzen.)

Nach freundlichen Mitteilungen von Professor WinbpeR, Graz. und
Dr. HieLmovist. Lund. sind in der morphologischen Beschreibung des
Carpinus-Blittenslandes (BERGER 1953, S. 6) ein paar Berichligungen
vorzunchmen: Das mittlere der drei IHochbliller, die eine Bliite um-
geben, ist eigentlich ein Vorblall der reduzierten Millelbliite des Dicha-
siums, und das Niisschen ist in der Regel einsamig. da das eine Ovulum
abortierl.
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Orobanche reticulata Wallr. pa Alleberg.

Av LENNART FRIDEN,

I floror och litteralur uppges som bekant bloll en enda viixtiplats i
Sverige [or tistelsnylirolen, Orobanche reficulata, nimligen Mosseberg.
Denna fran de danska och baltiska lokalerna isolerade forekomst ritknar
sin siikert daterade historia fran ar 1841, da J. A, MATHESIUS fann arlen
pa bergels ostra slultning (MaTHesios 1854), Den miirkliga parasiten
har emellertid sedan linge hafl hemortsritt jimvil pa ett annal vist-
gitaberg, Alleberg. Detla var kint redan under »Kklassiskt» 1800-tal men
kunskapen dirom har kunnat bevaras som en hemlighet, kiind endast
av ell fatal sinvigdas. Da emellertid under sommuaren 1932 en »icke
invigd» kommit cn av de hemliga plalserna pa sparen, har nedtecknaren
av dessa rader icke velal undandraga sig uppdragel alt beriitta tislel-
snyltrotens historia pa Alleberg.

IFor att inleda med sentida historia. sa var det liroverksadjunklen
K. A. STALIN som i siillskap med provinsiallikaren N. A, SAHLSTRAND
vid mitten av 1930-talet uppliickte Orobanche reticulata pa Alleberg.
STALIN, som under ell halvsekel [Orvirvat en enastaende fortrogenhet
med Viistergollands flora, var ocksa ridd om sina »rara» skyddslingar
och omgav fyndel med stor hemlighelsfullhet. Korl {ore sin borlgang ar
1943 gav nimnde dr SAHLSTRAND forf. — bada fédda vid Alleherg —
velskap om uppticklen.

Alltsedan 1945 har forf. flera ganger arligen besokt den nva fynd-
platsen. Den for sitlt nyckfulla upptridande kinda parasiten  har
salunda, forutom 1947, visat sig varje ar. Savil 1948 som 1950 iakttogs
sju individ. Allra rikast har viixten upptratt den kalla och regniga som-
maren 1952, varvid den dock skjulit upp relalivt sent. Vid ett besok
6 nov. sags 3 ex. i knopp. blott 20 cm hoga. De voro i sitl frosthitna till-
stand  slaka, fulll utvecklade och dverblommade stjilkar diiremot
styva: dessa forbli slyva och uppritta dven sisom »fjolarsstandares.
Trots kylan hade atskilliga exemplar utvecklats synnerligen statligt
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och natt en lingd av drygt 75 em med niira nog hiillten upptagen av
blomaxel. Den rikare frekvensen 1952 — inalles 19 individ — jiamte
uleblivandet den osedvanligt torra och varma sommaren 1947 verilierar
ej den av MATHESIUS gjorda iakttagelsen, alt vixten »ér falrikare — — —
under torra och varma somrar. hogsl sillsynt under vala och kalla»
(1854). [Da M. gjort liknande anmiirkning betriffande Stipa pennata,
ma tilllogas att denna pa sin nya lokal i Nis ar 1947 upptridde med
sin — mot formodan — avgjort Kigsta (rekvens (FripEx 1048) .

Viixtplatsen skall ej niirmare ulpekas.! Dess beskrivining blir diirfor
allmiint hallen. Jordminen utgdores lill stor del av den »ridleras, som
omniimnes av LINNE (1747 s. 83). Om [6ljeviixterna pa platsen kan
ocksia en antvdan goras, helst som de forekomma flerstiides pa bergets
sluttningar. Palitligast har O. reticulata visat sig i en lilen glinta, om-
given av hassel och vide (Saliv nigricans-typ). Virdviixten, Cirsium
heterophyllum, stir hilr ganska glest och i vegelalionen i dvrigt ingar
Anemone hepatica, Filipendula ulmaria, Geranium silvaticum, Trollius
och Tussilago. 1 stark skugga kan vegelalionen bli gles med £ naken
jord. Mera oppna ligen karakteriseras av stark Cirsium heterophyllum-
dominans. Hiir tillkommer bla. Dactylis glomerata och Egquisetum
arvense; Centaurea jacea, Heracleum sphondylium ssp. sibiricum och
Vicia silvatica. Av silllsyntare arter i néirheten kan nimnas Alliem
oleracennm, Neotlia nidus avis, Polygonatum mulliflorum och P. verti-
cillatum.

Som inledning till den klassiska hisloria, som Orobanche har pa Alle-
berg, bir nimnas en miirklig notis, som E. AvLMmQuist 1950 meddelat
forf. Den lyder: » Orobanche Cirsii pa norra sidan af Olleberg pa den
stenbundna sluttningen nedanfor trapplagrel pa Cirsirm heterophyllum.
Prof. O. T. Sanpann & prof. E. Forssenn 1878.» Nolisen hade Arm-
QUIST funnit i ett exemplar av K. I TuepeNes’ »Tlora 6lver Uppland
& Sodermanland» (1871), vari THEDENIUS sjily inforl en miingd upp-
gifter om nya lokaler. ALMQUIST invigdes: saken forblev hemlig.

Med den gamla notisen som nyckel lyvckades det forl. all spara en
annan otryckt kiilla, en handskriven volym med titeln: »Anteck-
ningar angaende Weslergiétlands geologi, vextfy-
siognomik mum.» Den 1848 pabdirjude boken ir skriven av den
1883 bortgangne professorn N. E. FORSSELL, pa sin lid (Orestandare for
Veterindrinrittningen i Skara. Vi (inner hir ett mirkligt kapitel om
Orobanche pa Alleberg och idr i tillfille citera de i vart sammanhang
viktigaste avsnitten.

! Betriiffande de allmiinna naturfiérhdllandena pd Alleberg hiinvisas Gl forf:s
skildring i Natur i Vistergdtland 1951,
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£

Fig. L. Orobanche reticulata pi Alleberg Orobanche reticulata al  Alleberg
Foto L. FRIDEN juli 1953

»I medio af Augusti 1877 antriaffade undertecknad pa slutiningen af
‘Ollebergs ande’. at Leabysidan, en ny Orobanche, som ej forr varit
sedd 1 Sverige. Den hiknar O, Cirsit och vexer 1 sammanhang med roten
av denna. men ar till blomskiarmarne mom. nagol olika denna Oroban
che. Synes vara identisk med Orobanche pallidiflora, som
nagon gang blifvit funnen i Schlesien.» (Av allt att doma andrade F.
snart mening 1 namnfragan och tycks senare ha kallat vexten O. Cirsii)
» Vexten ar slorstatlig, vid pass 3 fot hog, fingertjock, rak som etl ljus’
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och med ett blomax af ¢* en fols lingd: stjelken rosthrun, blommorne,
som sitla titt rundtomkring axets alla sidor, 1just gulbruna.» — Beskriv-
ningen av rotsystemel [6rbigas hiir. — »Orobanche pallidifiora forekom
ganska ymnigt pa den ifragavarande bergsslutiningen, Af de al mig
insamlade exemplaren behollos 2 1 mitt eget herbarium, ett exemplar
siindes till Upsala till prof. Thore Fries, ett dito lefvande Lill D Carl
Hartman i Orebro och till D" Rob. Hartman i Gefle, ett lefvande Lill
prof. Sandahl i Stockholm. Vid pass 8 ex. gqvarlimnades pa vextplatsen
‘till fré’; nagra voro afbilna och gjorda odugliga av IHelix arbustorum;
nagra torra sliinglar fran [érra aret funnos &fven sa atl vid pass
20 exemplar funnos pa en yta af nagra fa lunnland.»

»Dia denna vext veterligen aldrig {Orr blifvit funnen i Sverige lorde
det vara klokast atl icke i floror niirmare uppge vexistillet édn atl det
ir "Talbygden” emedan vexten i annal fall troligen snart al bolanister
elc. alldeles ulrolas, sisom nu niistan ér forhallandet med Orobanche
cirsii pi Mosseberg.»

»For att imellertid enskildt tillkiinnagifva vextplalsen for Orobanche
pallidiflora bifogas foljande teckning . . .» Denna, undertecknad med
»F», anger Allebergs éstra slulining mellan nu nedrivna » Tavens torp»
och »Anna Britas torp»; det senare lag pa Saleby herrgards figor och
markerades innu i [orfattarens barndom av en grupp sapnejlikor, - —
ForsseLLs »Anteckningar» upptar éiven en skiss, utvisande » O, pallidi-
flora» och dess rotforbindelse med en Cirsium heterophyllum-planta.

Vad ovan citerals efter FORSSELL sliller flera [riagor i ny belysning.
I den sammanstillning av herbaricark f6r O. cirsii som HESSELMAN
(1907) gor for att utrona artens upptriidande och avtagande frekvens,
forulsittes samtliga ark héirrora [ran Mosseberg. Det finns emellertid
ark, diir i stillel for »Mossebergs som lokal helt allmint anges »Fal-
bygdens. Sa ir tex. K. B. J. ForssieLL. son till prol. FORSSELL, repre-
senlerad med tvenne »Falbygden»-ark av O. cirsii fran ar 1878 i
resp. Upsala och Stockholm. Det forssellska imsamlarnamnet jimte
N. EE. ForssiLLs rad »all icke niirmare uppge vextstiillet dn att del ér
Talbygden’» stoder antagandet, all ifragavarande herbarieexemplar
hiirstamma, icke frin Mosseberg utan Alleberg.

I Botaniska Noliser 1882 s. 165 liisa vi »Ur ett bref fran prof. N. I
Forssell al d. 7/9 1882» foljande: ». .. da jag till Jubelfesten i Upsala 1877
pa uppmaning av Thore Fries insiinde diverse siilllsynta Veslgdtaviixter
med[6ljde ffven exemplar av Orobanche Cirsii. De nedre blommorna
hade redan mogna fron, hvilka jag tillvaralog och utsidde . . .» Resul-
latet hade blivit »ett storstatligt exemplar af Orobanche Cirsii». Elter-
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som levande material hemf{orts (rian Alleberg 1877, varav en del siints
till Tnore FRIES, och Oreobanche pia Masseberg uppgivits som snéslan
utrotad», ha vi ej lingre ritt anla, att frona Lill O. cirsii-odlingen i
Skara hiirstamma fran Mosseberg, Froet till sett storstatligt exemplars
togs sikert pa Alleberg. — Slutsatsen bor bli densamma betriffande det
ar 1884 i Lund insamlade frosaddsexemplar, uppkommet ur av Fors-
SELL siint frd, vilkel antagits leda »silt forsta ursprung [ran Mossebherg»
(LLrELMQvIsT i Bol. Nol. 1939 5. 734).

Den forste upptiickaren av Orobanche cirsii pa Mosseberg skulle si-
som IIESSELMAN papekar (1907 s. 377) vara vislgioten GYLLENHAAL,
churu han uppflattat sitt fynd som O. major. Beliiggexemplar torde sak-
nas: den tryckta eliketten till MATHESIL exemplar i [LIAS FRIES
exsickalverk »llerbarium Normale» fortjinar hir cileras: » Orobanche
cirsii Fr. Mant. 111 Vestrogoth. Mosseberg, in Cirs. heteroph. Jul, Leg.
Mathesius. lam ante plura decennia Le, leg. Gyllenhaal, sed pro
O. majori in Mscr. sumsit» (II. N. XI: 24: 1 T.und). Vad Allebery be-
triffar foreligger fven en gammal uppgift om O. major, namligen i
tredje uppl. av S. LiLsEBLaps Flora 1816. Endr Orobanche-arterna
under 1800-talets forra hilll voro bristfiilligt kinda och O. major veter-
ligen aldrig blivit funnen i Vislergotland, synes man ha riitt anta, att
uppgiften 1816 avser den frin Alleberg nu kiinda Orobanche-arten.
Salunda skulle O, reficulata ha blivil funnen redan under tidigt 1800-
tal, sdviil pi Masseberg som Alleberyg. Vilket fynd som kan gora ansprak
pa prioriletsrill, dirom torde f6ér nirvarande intel med visshet kunna

utsigas.

Att Allebergs-fynden sa linge kunnat hallas hemliga ar hogst mirk-
ligt. K. B. J. ForsseLL réjer inlel, ehuru han gjort en utforlig samman-
stallning av viixtlokaler {6r Viistergolland. De olryekta arken, forvarade
i Skara sliftsbibliotek, ha ulgjort en av RunBERGS biisla Killor (1902).
Savial Wrrre (1910) som VRETLIND (1918 @ och b) belona uttryck-
ligen. att Mdsseberg dir enda lokalen faor O. cirsii. Ur naturskyddssyn-
punkt ir det ingalunda en olycka, att Orobanche-lokalen pa Alleberg
blivil kiind. genom fil. mag. A. GusTavssens fynd 1952, Nu ar del lil-
lare att diskulera lokalens naturskvdd - - nagol i hig grad dnskvirl,
daven om arlen redan dr generelll fridlyst i Skaraborgs Lin.

Nomenklaturen i denna uppsals ir enligt Hycanoer (1941), — Vid
forfatlandet har jag med ltacksamhet drojt vid minnet av K. A, STALIN
och N. A. SAnrsTranD. Till prof. N. E. ForsseLLs sliktingar — de

onska sjialva, all namn ej niimnas — (rambiir jag vordsamt tack (6r all

2 fofaniska Noliser 1953,



350 LENNART FRIDEN

de vilvilligt och med stor torstaelse stillt dyrbara familjedokument till
forfogande. For uppgiften om Orobanche-ark {ran de bolaniska muse-
erna i Upsala, Stockholm och Lund tackar jag resp. prof. J. A. NANN-
FELDT, fil. dr G. HTAGLUND och doe. 11. IlieLMQvisT. Lektor E. ALmQuisT
fortjinar ett siarskilt tack for det siitt varpa den gamla notisen dver-
bringades. Fil. mag. A. GusTAVSSON far varmt tack och lvekianskan.

Summary.

In the literalure only one locality is staled in Sweden for Orebanche reticulata
(0. Cirsit], viz. Mosseberg, where the species was discovered in 1841 by J. MATHESIUS
11854; Fries, 1842). It had been found earlier, however, by GYLLENHAAL, though
regarded as O. major (FRIES in Herb. Norm. XI: 24, see p. 349). In the middie of
the 1930:s O, reficulata was found al Alleberg, a lable mountain, like Misseberg. in
the cambrosilurian area of »Falbygdens in Vi

tergolland. The find was made by
K. A. Staviy. an expert on the flora of the provinee, and was kepl secret by him,
In 1952 the locality was found by A. Gustavsson, Lund. — The present wriler, still
carlier iniliated, has since 1945 been studying the new locality, where the parasile
has appeared every year except 1947, most abundantly in 1952 wilh 19 specimens.

An account of the plants of the locality is given on p. 346. — The author also pre-
sents two unpublished records about 0. Cirsii at Alleberg; one of fhem is from 1878,

according to the other the species was discovered by Professor N. L. FORSSELL in
1877 at Alleberg. Some specimens in the bolanical museums with the ambiguous
Tocalily »Falbygdens» certainly, judging [rom FORSSELL's notes. derive their origin
from Alleberg. — Finally the author points out that we now are enlitled 1o presume
that the find of Orobanche major that is recorded by LILIEBLAD (1816) from Alleberg
in reality is O. reticulata.
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Taxa et nomina nova
in opere meo: Nordisk kirlvixtilora I (19533) inclusa.

Auctore NILS HYLANDER.

Dryopteris wallichiana (Spreng.] Hyvl. n. comb. — Aspidinm Walli-
chinnum Sprengel. Syst. Veg. ed. 16, TV (1827). p. 104, ul n. nom. pro
A. paleaceum D. Don 1825 (non A. paleacenm Sw, 1806), — Dryopteris
paleacert 1. Don| Hand.-Mzt. in Verh, Zool.-bot. Ges. Wien 58 (1908),
p. (100), n. illeg. (non D, paleace«a (Sw.) C. Chr. in Amer. Fern Journ. 1
(1911}, p. 94, n. illeg.}.

Dryopteris dilatata (Hoffm.) A. Grav var. willeana (Lid} Hyl, n.
comb. — D. aqustriaca (Jacq.) Woynar var. Willeana Lid in Nytt Mag. 1.
Naturvid. 77 (1937), p. 102,

Picea abies [L.) H. Karst. ssp. europaea (Tepl.) 1Ivl. n. comb. -
Picea vulgaris Link wvar. europaea Teplouchoff in Bull. Soc. Imp.
Naltural. de Moscou, année 1868, no. 3 (1869). p. 249.

Pinus nigra Arnold var, eorsicana (Loud.) 1Iyl, n. comb. — P. laricio
fvar.] 1. corsicana Loudon, Arbor. Brit, IV (1838), p. 2201. — P. nigra
A. pachyphylla 11. a. poiretiana (Ant.) Ascherson & Graebner, Syn.
Mitleleur. FL I, Bogen 14 (1897}, p. 214 — P. laricio « poiretiana
Antoine, Conif. (1840}, p. 4.

Pinus mugo Turra var. arhorea {Tub.) Hyl, n. comb. — P. montana
var. arborea v, Tubeuf in Mitleil. Deulsch. Dendrol. Ges. 1912 (1912},
p. 143,

Sparganium ereclum ssp. microcarpum (Neum.) n. comb,? —
S, ramosum Iluds. f. microcarpa Neuman in Krok, C. J. o, C. Hartmans
Handb. i Skand. FL, ed. 12, 1 [1889). p. 112. — 5. ramosum ssp.
microcarpum (Neum.) Lindman, Svensk fanerogamil, ed. 2 (1926),
p. 44 (ul. S. ram. [ssp.] 2. microcarpum (Neum.) Celak.). — S. micro-
carpum (Neum.) Raunkiser, De danske Blomsterpl. Naturhist. 1 (1895
99, p. 279; Celakovsky in Osterr. Bot. Zeitschr. 46 (1896}, p. 425.
Potamogeton obtusifolius M. & K. {. mieroearpus 1lvl, n. f.

Differt a forma lypica speciei fructibus minoribus. ¢. 2.5 mm longis.
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Allium schoenoprasum L. var, alvarense Hyl. in Uppsala Univ., Arsskr,
1945: 7 (1945), p. 113. — A. schoenoprasum "Oland Type™ s. Turesson
in HHereditas 6 (1925), p. 156 seqq.

Dense caespilosum, plerumque 7—15 em altum. laminis foliorum
intense pruinosis, etiam in statu juvenili stricte erectis; quam forma
communnis litorum balticorum Sueciae prius florel.

Juneus alpinus Vill. ssp. arthrophyilus (Brenn.) Hyl., n. comb. -
J. fuscoater * [=ssp.] J. arthrophylius Brenner in Medd. Soe. Fauna
FL. Fenn. 16 (1891), p. 56. — J. alpinus * [=ssp.| fuscoater (Schrebh.)
Lindberg fil. in Schedse Pl Finl. Exs, fase. IX—XX (1916), p. 43, —
J. fuscoater Schreber in Schweigger & Koerle, Fl. Erlang. IT (1811),
p. 149 (sec. aucl. scand.).

Juneus alpinus Vill. ssp. arthrophyllus (Brenn.) Hyl var. macroce-
phalus Hyl. n. var,

Anthela lala, ramis paucis sed longis, late patentibus composita: capi-
tula pauca sed magna, diam. 7- 8 mm lata, floribus numerosis aequialtis
(vel subaequiallis) composita: forma tepalorum fere ut in forma lypica
subspeciei. — Forma anthelae el capitulorum J. arliculato similis.
Habhital in partibus praes. avstro-orientalibus Finlandiae el in Karelia
rossica. — Coll. orig.: Savonia bor. Maaninka, O. Kyyhkynen VIIL. 1910.
Typus in herb. Mus. Bot. Ilelsingfors.

Junecus areticus Willd.. ampl, Hvl, n. ampl.: J, ballico Willd. cliam
incluso.

Juneus areticus Willd. ssp. euarcticus iyl n. ssp. — J. areticus Will-
denow, Sp. pl. 11 (1799}, p. 206, s. str,

Junecus arcticus Willd. ssp. intermedius Hyl.. n. ssp. — J. arcticus
Willd. et J. balticus Willd. s. auct. quoad pl. island.

Inter ssp. ewarelicum et ssp. balticum intermedius; culmi 1555
(plerumque 20-—40) em alti. parte apicali sterili 4—10(- 12) em longa
inclusa, 1.5 2 mm lati; vagina summa basalis saepe leviter rubescens,
plerumque valde inflata: inflorescentia fuscoatra, plerumque c. 1.5 ¢m
lata, quam in ssp. euarctico minus regulariter capilata, fere semper
distincte stipitata et £ dissoluta (in speciminibus vigorosis plerumque
parte inferiore brevissime tantum slipitata el parle superiore longe slipi-
tata composita); flores fere semper 10 vel plures (saepe numerosae);
lepala ut in ssp. ewarctico: capsula (slylo ad 0.5 mm longo sed sacpe
subnullo incluso) ¢. 4 mm longa, late cllipsoidea. apice £ late rotundata,
parte superiore demum atrofusca el sat nitida.

In Islandia communis. — Coll. orig.; Vallancs, llelge Jonsson 3. VII.
1893, Typus in herb. Mus. Bot. Hafn, ut J. balticus (del. O. Gelert),
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Juncus arcticus Willd. ssp. balticus (Willd.) HvlL, n, st. — J. balticus

Willd. in Berl. Mag. Naturforsch. Freunde 3 (1809), p. 298, s. sir. orig.
J. arcticus var. balticus (Willd.) Trautveller in Acta H. Petrop. 5

(1878), p. 119, — J. balticus genuinus var, a. Furopaus lingelmann in
Transact. SL Louis Acad. 2: 2 (1866), p. 441, — J. glaucus (. littoralis
Wiahlenberg, FL Svee. 1 {1824). p. 209.

Setaria italica (L.) PB. var. mitis (Alef) n. comb.? —~ Panicum ita-
licum var. mile Aleleld, Landw. F1. {1866), p. 316 sec. FF. T. Hubbard
1915, — 8. italica ssp. stramineofructa F. T. Hubb. subvar. germanica
(Mill.) . T. TTubb. f. mitis {Alef.) F. T. Hubbard in Am. Journ. of Bot.
2 (1915), p. 190.

Setaria italiea (L. PB. var. breviseta (Do6ll) n. comb.? — Panicum
italicum b) brevisetum DOl Rhein. FL (1843), p. 128.

Setaria italica (I..) PB. var. longiseta (Ddéll) n. comb.? - Panicum
italictum a) longisetum Doll, Rhein. FL (1843). p. 128, — Setaria macro-
cheeta hort.

Stipa pennata L. ssp. Joannis (Cel) n. comb.? — S. Joannis Cela-

kovsky in Osterr. Bot. Zeitschr. 31 (1884). p. 318  319.
Rasse| Joannis Celakovsky ib., p. 318, n. altern.

Sesleria coerulea (L.) Ard. ssp. calcaria [legi var, Hadacii (Deyl) Hyl.,
n. comb. — 8, calearia var. Hadacii Deyl in Opera Bot. Cech. 111 (1946),
p. 176. — 8. varia {Jacq.) Weltst, ssp. islandica A. Léve in Bot. Not.
1950 (1950), p. 30.

Sesleria cocrulea (L.) Ard. ssp. uliginosa (Opiz) Hegi (. pallida.

A forma typica differt spiculis pallide flavidis,

Poa L. subg. Ochlopoa (A. & () Hyl, n. st Poa [subg.] A.
Fupoa 1. a. Leptoneurae 1. Ochlopoa Ascherson & Grachner, Syn. Mittel-
cur. FL 11: 1, Bogen 25 (1900}, p. 387.

Poa L. subg. Eupoa (Hack.) Ascherson & Gracbner Le. (1900). p. 387.

S, pennata

em. Hyl., n. em.: excl. Ochlopea. — Poa sect. Eupoa Hackel in Engler
& Prantl, Natirl. PllL-fam. I1: 2 (1887). p. 73, p.p.
Poa L. sect. Coenopoa Hyl., n. seet. subgeneris Fupoae. — Poa

sgroups | Triviales Nannfeldt in Symb. Bot. Upsal. [1:] 5 (1935}, p. 16,
29, n. provis.

Planlae perennes, hemicryptophylae, stolonibus subterraneis (sobo-
libus) destilutae; laminae foliorum in apicem aculum sensim angus-
tatac; glumae angustissimae; lemma nervis tenuibus sed distinelissimis
institutum; carinae paleae dentibus densis brevibus munilae.

Species lypica: Poa trivialis L. —— Sec. Nannleldl Le. hue etiam
P silvicola pertinet.
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Poa L. secl. Pandemos Ascherson & Graebner, Syn. I1: 1. Bogen 27
(1900}, p. 425 (ut Poa A. 1. Pachyneurae 2. Pandemos), em. Hyl.. n.
em.: excl. »Gesammtart P. frivialiss. — Poa [»groups| Steloniferae
Nannfeldt in Symb. Bot. Upsal. [I:] 5 (1935}, p. 18, 29, n. provis,

Poa L. sect. Stenopoa Dumortier, Agrost. Belg. (1823), p. 110. em.
Hyl., n. em.: inecl. etiam P. compressa L. — Poa sect. Stenopoa—+secl.
Tichopoa s. Nannfeldt Le. (1935), p. 29.

Poa laxa Haenke ap. Jirasck ssp. fernaldiana (Nannf.] Hyvl, n. st. -
P, Fernaldiana Nannfeldt in Symb. Bot. Upsal. [1:] 5 (1935), p. 50.

Poa glauea Vahl var. conferta (Blytt) n. comb.? Poa conferta
Blytt, Norges I'L. T (1861), p. 123 (ut »n. Sp.”7»). — P. glatica ssp. con-
ferta (Blytt) Lindman in ITolmberg. Skand. FL IT (1926), p. 208.

Lophochloa eristata (I..) Tyl n. comb. — Festuca cristata L., Sp. pl.
(1753). p. 76. — Koeleria cristata (L.) Bertol., Amoen. IL. (1819], p. 67

-non K. eristata (L. 1753 sub Aira) Pers. 1805. — Lophochloa phleoi-
des (Vill.) Persoon, Syn. I (1805), p. 97. — Festucn phleoides Villars,
Hist. PL. Dauph. II (1787}, p. 95.

Avena fatua L., ampl. Hausskn. ssp. eufatoa Hyl, n, nom. — A, fafua
L. ssp. fatua Thellung in Vierteljahrsschr. Naturf. Ges. Ziirich 56 (1911},
p. 319,

Arrhenatherum elatius (I..) M. & K. ssp. bulbosum (Willd.) Hyl. n.
ssp. — - Apena bulbosa Willdenow in N, Schr. Ges. Naturlorsch. Freunde
Berlin 2 (1799), p. 116. — Avena elatior L. d. fuberosa |Gil.] Ascherson,
F1. Prov. Brandenb. I (1864}, p. 826. Avena tuberosa Gilibert, Exerc.
Phytol. 11 {1791}, p. 538, n. non rite publ.]

Arrhenatherum elatius (L) M. & K. ssp. vulgare (Fr.) Hyvl, n. st
Avena elatior b, vulgaris Fries, Nov, Fl, Suec. Mant. III: 1 {1842}, p. 4,
s. ampl.: incel. etiam a. typica Tries ib. Arrhenatherum elalins ssp.
eu-elatins Maire in Jahandiez & Muaire, Catal. PL Maroe [ (1931), p. 52,
n. nud., p.p.: quoad var. pulgare (Ir.) Koch, -— Avena elatior ssp.
cu-elatior {(Maire) Guinochet in Rev. Cytol. et Cytophys. Vég. 6 (1943},
p. 213, p.p., . nud. — Arrhenatherum elatius ssp. elatius Coutinho, FL
Port. (1913), p. 82. p.p. — Avena elatior ssp. elatior (Coul.) de Litar-
diere in Soc. d'Hist. Natur. de I'Afr. du Nord, Mém. hors-série 2 (Trav.
Bol. dédiés a René Maire, 1949}, p. 82, p.p.

Arrhenatherum pubeseens (Huds.) Samp. f. alpinum (Gaud.) Hyl. n.
comb. — Avena pubescens p alpina Gaudin, FL. Helv. T (1828), p. 334.

Trisetum spicatum (L.) Richt. var. villosissimum (Lge] Hyl., n. comb.
~— T subspicatum (L.) Clairv. v. villosissimum Lange, Consp. F1. Groenl.
(1880}, p. 164,
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Deschampsia PB. subg, Campella (Link) Hyl, n. st. — Campella
Link, Hortus Berol. I (1827), p. 122, pro gen. — Deschampsin  sect.]

A. Campella (Link) Asch., FL Prov. Brandenb. 1 (1864), em. llolmberg
in Bol. Not. 1926 {1926). p. 262.

Deschampsia PB. subg. Avenella (Parl) Lyl n. st. — Avenella Parla-
tore, FL Tt. (1848), p. 245, em. (excl. A. uliginosa). — Deschampsia
[secl.| B. Avenaria Reichenbach, F1. Excurs, 1 (1830}, em, Holmberg l.c.

Deschampsia flexuosa (L.} Trin. var. montana (L.) Gremli {. vivipara
Hyl., o, f,

Differt a forma lypica varietatis spiculis viviparis. — IHab. in insulis
Faeroeensibus. Coll. orig.: Bord6, Gjerdum Rejn. €. H. Ostenfeld.
Typus in herb. Mus. Bot. Hafn.

Deschampsia < neemaniana (Dorfl) n. comb.? — Aira X Neumaniana
Dérfler. Herb. Norm. n:o 5367 (1911}.

Vahlodea atropurpurea (Wg) Fr. ssp. magellanica (Hook. fil.) Hyl.
n. comb. —— Aira Magellunica Hooker fil.. F1. Anlarct. 1T (1847). p. 376
(non Aira magellanica Lam. ex PB., Agrost. 1. 1812, p. 63, n. nud. in
synon.). — Aira atropurpurea Wg var. magellanica (Hook. fil.) Skotts-
berg in K. Sv. Vetakad. Mandl 56:5 {1916}, p. 174.

Agrostis stolonifera 1. var. bottniea Hyl., n, var, — »A. coarctata
Ehrh,; Holfm.» s. T. Vestergren in sched.

Culmi stricle erecti, sat alti, una cum prolibus slerilibus brevibus,
ereclis (raro leviler ascendentibus) caespites sat densos formantes:
stolones repentes nulli; panicula eliam in statu florendi angustissima
sed sat laxa, in statu postflorali angusle cylindrica, saepe 10 em longa
vel ultra, plerumque (ut culmi et vaginae foliorum) intense sed uasi
leviler pruinose purpurascens.

[Mabitat ad litora sinus Bottnici et marium adjacentium Sueciae et
Finlandiae. — Coll. orig.: Suecia, prov. Hiilsingland: Djupvik ad Sider-
hamn, in litore, leg. T. Vestergren 11. VIII. 1926. Typus in herb. Mus.
Bot. Holm. (Nalurhistoriska Riksmuseet) s. n. A. coarctata Ehrh.;
Hoftm.

Agrostis canina L. ssp. faseicularis (Curt.) Hyl, n. st. — A, Jascicula-
ris Curtis ex Sinclair, Hortus Gram. Woburn. (1816), p. 154, — A. canina
var. fascicularis (Curt.) Sinclair, Horlus Gram. Woburn., ed. 2 {1824,
p. 278.

Phleum pratense L. ssp. nodosum (L) Trabut ap. Battandier & Tra-
but, FL de I'Algér. Monocol. {1895), p. 144 (ul Ph. |[pratense L.] nodo-
sum L.}, sallem quoad typum (pl. oeland.) basonymi P. nodosum L.
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1759, i.e. P. nodosum s. sir. Sterner in Lindman, Sv. fan.-fl., ed. 2 (1926}
el s. Hedda Nordenskiold in Acta Agric. Suec. I: 1 {1945).
Phleum pratense L. ssp. vulgare (Cel) A. & G, em. Hyl, n. em.
P. pratense [ssp.| A. P. vulgare (Cel.) Ascherson & Grachner, Syn.
Mitteleur. F1. 1I: 1, Bogen 9 (1899}, p.p. (excl. A. Bertolonii et saltem
p.p- B. . nodosum). — P. pratense a) vulgare Celakovsky, Prodr. FL
Bohm. (1867), p. 38. — P. pratense L. s. str. Slerner ap. Lindman le,
1926 et s, str. Hedda Nordenskiold in Acta Agric. Suec, 1: 1 (1945).
Elytrigia repens (L.) Nevski var. maritima (Koch & Ziz) Hyl, n,
comb. — Triticum repens L. var. maritimum Koch & Ziz, Cat. PL Palal.

(1814). p. 5. — Agropyron repens (L.] PB. var. maritimum [(Koch &
Ziz) Holmberg, Skand. fl. I1 (1926), p. 274.
Elytrigia < obtusinuscula (Lge) Hyvl. n. comb. — Agropyrum obtu-

siusculum Lange, Haandb.. ed. 2 (1856), p. 48, pro sp. FEst=Elytrigin

juncea ssp. boreoatlanticax pungens.

Elytrigia }Iitorea (Schum.) llyl., n. comb. — Triticum liltoreum
Schumacher, Enum, PL Seell. T (1803]). p. 38, pro sp. (sed cum commen-
tario: »An hybrida est?»), saltem p.p. maj. — Trilicum lexam Fries.

Nov, FL. Suec. Mant. 11I: 1 (1842), p. 13, pro sp. — Agropyrum larum
(IFFr.] Tries in Bol. Nol. 1857 (1857), p. 69, n. nud., et ex Almquist ib.
1865 (1865), p. 149, — Agropyrum hebestachyum Fries in Bot. Not. 1857

(1857]. p. 69. pro sp. — ? Triticum acutum DC., Catal. H. Bol. Monsp.
(1813), p. 153, pro sp., p.p., n. amb. — Agropyrum (Agropyron) acutum
(DC.) R, & S, s, auel, seand., n. amb.

Elytrigia juncea (1..) Nevski ssp. boreoatlantica (Sim. & Guin,) Hyl.,
n. comb. — Agropyrum juncenm (1.} PB. ssp. boreoallanticim Simonel
& Guinochel in Bull. Soc. Bot. France 85 (1938), p. 176, - - Elytrigia
junceiformis Live & Love, Chromos. Numbers of North. Pl Species
(1948}, p. 106. — Agropyron junceiforme Live & Love Le., n. altern.

Elytrigia juncea (L.} Nevski ssp. mediterranea (Sim.) Hyl, n. comb,
— Agropyrum junceum (L.) PB. ssp. mediterraneum Simonel (in Bull.
Soe. Bot. France 82, 1935, p. 626, et} ap. Simonet & Guinochet ib. 85

(1938), p. 176. — Agropyron foarctum (Viv.) Rothmaler in Fedde's
Repert. 53 (1943). p. 271, —— Triticumn farctum Viviani, Ann. Bol. 1: 2
(1804]. p. 159. — T junceum L., Cent. I. Plant. (1755, resp. Juslenius).
P. 6, p.p.: quoad pl. lectotyp. ab Huasselquist lectam.

X Elytrordeum Hyl.. n. nom. — Rouxia Husnol, Gram. {1896 99),
p. 76 non Rouxia Brun & Héribaud 1893,

X Elytrordeum Langei (Richt.) IIyvl, n. comb. — Agropyron < Langei

Richter, Pl LEur. T (1890), p. 126. — X Tritordeum Langei [(Richt.)
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Ascherson & Graebner, Svn. Mitteleur. IFL 11: 1, Bogen 47 (1902), p. 748,
— Agropyron pratensi Xrepens Lange, Haandb., ed. 4, 1 {1886], p. 49,
— st = Elytrigia repens > Hordeum secalinum.

A Elymotrigia Tyl.. n, nom., sgenus hvbridumo»,

Plantae inler genera Flymus (s. Nevski 1934; = Leymus 1ochsl.) et
Elytrigia intlermediae, hybridas Elymus © X Elytrigia & vel vice versa
repraesentantes,

# Elymotrigia Bergrothii (Lindb. [il.) Hyl.. n. comb., — X Trilordeum
Bergrothii Lindberg fil. in Medd. Soc. Fauna Fl. Fenn. 32 (1906), p. 21,
— sl = LElymus arenarins X Elytrigia repens.

X Elvmotrigia strieta (Dethard.) Hyl. n. comb., — Trilicum strictum
Detharding, Consp. Fl. Megap. (1828). p. 11, pro sp. A Trilordeum
strictum (Dethard.) Ascherson & Graebner. Syn. Milteleur. F1. I1: 1,
Bogen 47 (1902), p. 748. — Est=Elymus arenarius X Elytrigia juncea
ssp. boreoatlantica,

Roegneria canina (L.) Nevski f, muatiea (Holmberg) Meld.. n. comb.
— Agropyron caninum (L.) PB. {. muticum Holmberg in Bol. Not. 1926
(1926), p. 185, — A, eaninum ssp. mulicum (Holmberg) Hird av Seger-
slad in Acla Horti Gotob. 15 (1943). p. 171,

Roegneria Behmii Meld.. n. sp.

R. caninae affinis sed differt laminis foliorum brevibus, striclis, spica
erecta, plerumque 4,5—8 em tanlum longa el spiculis unifloris — ftri-
floris (in planta culta uvsque ad septemfloris) submuticis, glumis
4—6 mm longis, margine membranaceo ¢, /s mm lato (non ut in
R. eanina [, mutica c. Y5 mm lato) cinetis el lemmate ¢. 7- 8 mm longo
in aristam brevissimam lantum sal abruple constriclo. — Culmi firmi,
erecli, etiam in nodis nudi.

Habilal in rupibus serpentini montis Flinten par. Hotagen prov. Jemt-
landiae Sueciae. Leg. F. Behm (spec. in herb. Mus. Bot. Holm.}. In horto
bol. Upsaliensi culta.

Roegneria mutabilis (Drob.) Hyl var. varsugensis Meceld., n. var.

Differt a R. mutabili typica rhachi spicularum et parle basali lem-
malis brevissime pilosis.

Habital in monte Pjalilsa Lapp. rossicae (Lapp. varsugensis). Typus
in herb. Mus. Bol. Helsingfors.

Roegneria eanadensis (L.) Hyl. n. comb. — Elymus canadensis L.,
Sp. plant. (1753), p. 83. — Clinelymus canadensis (1..) Nevski in Bull.
Jard. Bot. Ac. Scient. URSS. 30 (1932}. p. 650.

Hordeum pubiflorum Hook. fil.. ampl. Meld.. n. ampl,

Praeter formam lypicam varietates sequentes hue pertinent:
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var. Blomii (Thell.}) Meld., n. comb. — Hordemnm X Blomii Thellung
in Bot. Not. 1927 (1927), p. 192 (ul. . comosum X jubatum var, pam-
peanim).

var. glabrum Meld.. n. var.

Differt a forma typica speciei lemmate glabro.

var. intermedium (Haum.) Meld.. n. comb. — H. secalinum Schreb.
var. pubiflorum (Hook. fil.) Tlaum. {. intermedia Hauman in Anal. Mus.
Nac. Hist. Nal. Buenos Aires 28 (1916), p. 307,

var. pampeanum (Haum.) Meld., n. comb. — [l jubalum L. var.
pempeanum Hauman le., p. 285.

Hordeum marinam Iluds. var. gussoneanum (Parl) Ilvl., n. comb.
— M. Gussoneanum Parlatore, Fl. Palerm. (1845). p. 256. — H. mari-
num ssp. gussoneanum (Parl.) Thellung in Vierteljahrsschr. Naturf,
Ges. Ziirich 52 (1907), p. 441. — H. maritimum Wilh. ¢. Gussoneanum
(Parl) Richter, PL. Eur. T (1890), p. 131, H. hystrie Roth, Calal.
Bot. I (1797), p. 23,
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Litteratur.

Pollenmortologisk litteratuz

»Att gora pollenanalvser ar ingen kenst. LUt tjog javaner ha utfort analv-
serna till de fortriaffliga pollendiagrammen 1 en svensh doklorsavhandling for
ett tiotal ar sedan» (L. voN PosT 1 Dagens Nyheter 9.2.1943). Numera ar det
nog mite manga som skulle vilja nstamma 1 detta vilrande. Pollenanalyliska
undersokningar befraktas tvartom ofta som ganska komplicerade foretag.
Pollendiagram av aldre lyp ersittas alltmer av diagram diar man jamval tar
himsyn till andra pollentyvper an de vanliga skogstradens. Man stravar vidare
efter att klvva upp pollenkurvorna for vissa lradslakten (exempelvis al. bjork,
ek och lind) i kurvor for de i dessa slikten imgfende arterna. Harigenom blir
pollenanalysen mera detaljerad och resultaten nvansrikare — bla. mindre en-
sidigt kKlimatologiskt orienterade an lidigare.

Tre pollenmorfologiska monografier fran fjarran lander Hawait, Nva
Zecland cch Svdafrika aro betecknande for den okade aklvileten inom de
senare drens pollenanalytiska forskning. Den fornamsta av dessa utkom for
sex dr sedan (0. H. SELLING, »Studies in Hawatian Pollen Statisties. Part [1:
The Pollens of the Hawailian Phancerogams : Bernice P. Bishop Musenm Special
Publication 38, Goteborg 1947). Den mediages ¢f 1 foreliggande oversikt. Ny-
utkommen och myekel lasvard ar Lucy M. CraxweLLs - New Zealand Pollen
Studies. The Monocotyledons. A comparative accounts (Bull. Auckl Inst. and
Mus.. Auckland., New Zealand)]. en vacker volym med forsiattsplansceh. 91 sidor
i stort format (satsyta 2315 cm). 66 textfigurer samt atta planscher med
108 figurer, huvudsakligen mikrofolografier (pris haftad 20 shillings, Kklot
30 shillings}. Forfaltarinnan ar vil kand inom vida vaxtgeografiska kretsar,
bla. som auktor till den forsta pollenfloran over huvud tagel. De nu ulgivna
»Pollen Studies» utgora en utvidgning av den tidigare pollentloran. De utfor-
liga pollenbeskrivningarna bora otvivelaktigt viterligare stimulera den redan
nu myvcket livaktiga palynologiska forskningen pi Nva Zeeland. Tidigare in-
salser pa det pollenmorfologiska omradet aro i regel utforhgt refererade. Text-
figurerna och mikrofotografierna aro oftast av hog klass: sarskilt bland de
senare vaxlar dock forstoringarna pa eft ganska godiyvekligt satt.

I fil. doktor E. M. vAN ZINDEREN BARKER har Sydafrika fatt en energisk
faretradare for palynologisk forskning. Den forsta delen av hans arbete »South
African Pollen Grains and Sporess har just utkommil (A A, Balkema. Amster-
dam and Cape Town 1953: 88 sid. med 1 textfig. samt 16 planscher med 76
teckningar i skalan 1 :1560). Framstillningen ir icke lika fyllig som den 1
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CraxweLrs bok och historiska dterblickar saknas i stort sett. Pollendiagno-
serna firo strikta och genomfiorda med berdmviird konsekvens., Planschieck-
ningarna iro noggranna men pa grund av reproduklionstekniken icke alltid
fullt tydliga. 1 arbelet behandlas gvmnospermer, monokotyledoner samt famil-
jerna Casuarinaceae—Hydnoraceae bland dikotyledonerna. Tyviirr dfiro laku-
nerna stora: man saknar exempelvis Amargllidaceae, Iridaceae, Lilinceae och
Orehideae. Detta kan i viss man forsvaras med att pollen fran viixter hirande
till de nimnda familjerna vanligen ej patriffas vid pollenanalytiska under-
sikningar av torv. Men varlor ha da Commelinaceae, Musaceae, Zingiberaceae
cle. medtagits? Termforklaringarna sid, 63—67 innehialla atskilliga misstag,
som delvis forklaras av att forfattaren i sista stund dvergatt till en ny termino-
logi. Rittelser komma atl infdras i del II, som nu ir under tryckning.

I"'eddes Repertorium Beih. 133, 1952, utgdres ayv en »Allas zur Bestimmung
rezenter und fossiler Pollen und Sporen» av F. JoNas (60 sid., 57 planscher
med flera hundea avbildningar). De sunmunor, som lagls ned pa detta arbete,
kunde otvivelaktigt ha anviints pa biittre siitt. T oretalet 1 denna ojimna
och foga genomtinkta publikation framstiller sig forfatfaren sjiilv som en geo-
biologisk foregangsman av [Orsta ordningen. Bland bilderna finnas sadana
(t.ex. fig. 2, pl. 29} som »lanats» ulan angivande av kiillan.

Fran tysk sida foreligger dven elt arbete av P. W. THoMsoN och H. Prrua
(»Pollen und Sporen des milteleuropiiisechen  Tertiirss. Palaeontographica
Bd. 94. Abt. B, Lief. 1- 4; 138 sid., 15 planscher med ett storl antal mikro-
folegrafier enbart pa pl. 11 172 stycken —— av polien och sporer). Det ir
forvisso eft i sitt slag monumentalt verk och givetvis icke utan viirde bla. ur
sammanstillningssynpunkt., Fran vissa delar av Dr. PFLUGSs inligg i den pol-
lenmorfologiska och nomenklatoriska debatten miste referenten emellertid taga
avstand. Genom att fndra pa definitionerna pa vedertagna begrepp sisom
pori, colpi och rugae har PrLUG stillt atskilligt pi huvudet. Tertiirpalyno-
logien kan dock ej gora ansprak pa nagon siirstillning: morfologiska och
nomenklatoriska principer miaste ha generell giltighet,

Priuas indelning av vissa pollentyper i »Kurzachsers (Brevaxones) och
»Langachser» (Longaxones) baseras pi lakttagelsen »dass innerhalh grossere
bolanischer Einheiten meist nur kurze oder nur lange Polachsen vorhanden
sind und dass morphogenetische Entwicklungen von Kurzachsen zu Lang-
achsen im Tertiiir zu den grossen Seltenheiten gehdrens. Betriffande ling- och
kortaxlighet iir det emellertid si att pollenkorn med ling och dylika med kort
eller jimforelsevis kort polaxel ofta férekomma inom samma lamilj, ibland
t.oom. inom elt och samma slikte (jfr tex. Rubiaceae, Tiliaceae, Morina,
Shepherdia).

Egendomlig {ir Priuas upplatining av de bekanta bagarna (arcus) hos Alnus
cm vilka det heter att de fdro sschlauchférmige Ablosungen zwischen End-
und Ektexines. Pa referentens preparat (inklusive dylika med mikrotomsnit-
tade pellenkorn) framtriida bagarna som tydliga viliga fortjockningar av
exinets vitersta skikt (del av ektosexinet bildade tegillum). Vidare avrader
PFLUG i stort sett frin teckningar (ssubjektive Darslellungens) i pollenmorfo-
logiens tjinsl. Som exempel pia den fotogratiska metodens foretriide hiinvisar
han bla. till en bildserie (sid. 43} med 12 avbildningar av pollen av Tilia
cordafe. De fyra forsta av dessa visa »Normalformen verschiedener Fokens
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samt en 0 2-porig misshildnings. De visa ingenling nytt och dro mindre upp-
Iysande in flera av de leckningar av lindpollen som referenten selt. De dater-
staende rubriceras som »langachsige Misshildungs». Men hiir dr det ¢j blotl
polaxeln som misshildats: exinet har blivit tjockare, sporodermstratigrafiens
detaljer ha findrals och colpi ha blivit mycket Linga. Till f61jd av denna meta-
morfos framtriida pollenkornen icke lingre som pollen av Tilia cordata ulan
som pollen av Centaurea cof. cyanus. De dverensstiimma salunda med de mikro-
fotografier av Centaurea cyanus - pollen som IVERSEN publicerat i uppsatsen
Centaurea cyanus - pollen in Danish Late-Glacial Deposits.>  (Medd. Dansk
Geol. For., Bd. 11, 1947, sid. 197—200). Jag har underriittat Dr. PFLUG om
denna min uppflallning. Men han vidhiller sin asikt: *Der sogen. »Centaurea-
Pollen» stammt einwandfrei aus einer Anthere von Tilia, wo solche Misshil-
dungen bisweilen vorkommen. Bekanntlich ist die nahe Verwandte Sparmannia
africana langachsigs. Pollenkornen av Cenlaurea sprids Tilt med vind och
insekter och kunna ha infekterat just de lindblommor, som Dr. PFLUG anviint
vid framslillningen av pollenpreparal. Sparmannia hior visserligen Il Tilia-
ceae men {ir icke niira besliktad med Tilia.

Det torde till sist ¢j vara limpligt att som PrLUG basera en utredning av
de sammansatta aperturernas konstruklion och andra wytterst subtila morfo-
logiska detaljer pa studier av fossilt material. Mikrotomsnitt genom recenta
poellenkorn éro atl foredraga. Men icke ens dylika ge alltid den upplysning som
kriivs, Pa palynologiska laboratoriet i Bromma ha vi déirfor anvint en mera
forfinad metod: studium av sporodermstratigrafien, dess detaljer och morfo-
genes, genom clekironmikroskopering av ultratunna snitt (snitt-tjocklek om-
kring 0.02 w; metod F. S1osTraxD). Ett forelopande meddelande hiirom av
B. Arzevius, G, Erorvan och F. S1osTRAND fireligger 1 manuskript (On Lhe
fine structure of the outer part of the spore wall of Lycopodium clavatum as
revealed by the electron microscope].

Si niir som pa det sist omnimnda ha de anfiérda arbetena till visentlig del
tillkommit for att skaffa bittre utgangspunkt [or pollenanalytiska undersok-
ningar av kvartiira avlagringar. Kanske kommer det alt visa sig att de i det
Linga loppet dock fi storre betyvdelse for rent bolanisk-taxonomiska problem,
Det vore tackniimligt om lokala pollenfloror SELLINGS, CRANWELLs och
VAN ZINDEREN BAKKERS eftertoljdes av monografiska dversikter viixigrupp
efter vixtgrupp. L. voN PosT framhéll i en skrivelse 1ill ecklesiastikdeparte-
mentet den 10 maj 1947 att det vore sicke minst ur den tillimpade pollen-
statistikens egen synpunkt i hog grad Gnskviirt, att pollenets och sporernas
motrfologi och svstemalik nunderkastades ett allsidigt i grunden giende studium.
Men hirtill kommer att denna som sjilvindamal be-
drivna palvnologiska forskning utan tvivel komme att
kasta ett synnerligen betvdelsefullt, i manga fall vig-
ledande ljus dver vixtformernas inbhordes slaktskaps-
forhallanden och 6ver viaxtrikels utvecklingshistoriar,

De orden bira icke glommas. De peka framsynl mot den palynologiska
forskningens viktigaste omraden: fraimst inom taxonomi (och morfologi), i
andra hand inom den paleobotaniska imnesgrenen.

G. ERDTMAN,
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NiLs Ihyvanper: Nordisk Kirlviixtflora omfattande Sveriges, Norges, Ost-
fennoskandias, Islands och Firdarnas kiirlkrvptogamer och fanerogamer L.
XV — 391 sidor. — Uppsala (Almgvist & Wiksell] 1953, — Pris hiiftad
48: - kr., inbunden (helt klotband) 58: — kr.

Sedan atskilliga ar ha alla floristiskt intresserade nordbor lika vil som tal-
rika riinmande hotanisler med storsta spinning motsett den dag, di docenten
N. Hvranpers nordiska Kirlviixtflora skulle uppenbara sig pa bokhandels-
disken, Man har vetat, att foretagel visat sig fordra vida mer omfattande och
djupgiende kritiska revisioner édn vad forf, frin bérjan tinkt sig. Man har
ocksa vetat, att det blivit nodviindigt géra framstillningen vida utférligare
in frin borjan avsetts. Ur tanken pa en flora av samma typ som elfte upp-
lagan av Ilarrsans Handbok har vuxit fram etll arbete till omfiang och Karak-
tir narmast erinrande om HovLmperGs (ofullbordade) FFlora,

Den nu foreliggande forsta delen ay IIyraxpers flora behandlar Kiirl-
kryplogamer, gymnospermer och samiliga monokotyledoner forulom cyper-
aceer och orchideer, m.a.o. samma grupper i det stora hela som de tva forsta
hiiftena av IloLympere med tilligg av liliaceer, juncaceer och nagra mindre
familjer. Rec., som haft tillfille att atm. 1 nagon man filja arbetet med den
nyva floran frian dess begynnelse, har manga ginger beklagat, att den forsia
delen skulle komma att huvudsakligen behandla arter. som fatt en utforlig
och vetenskaplig behandling si nyligen som for ett 30-tal ar sedan, under
det att for dvrigs nordiska kiirlviixter (undantagandes Selicacears) de senaste
utforliga flororna utgéras av Harrsans 11 uppl. av ar 1879 och av
Lances Haandbog, 4. uppl, av 1886—88. Nir man falt den nya floran i sin
hand finner man emellertid, alt det hiint si mycket under den senaste mans-
aldern och att den nya floran i si manga hinseenden skiljer sig [rin den

HoLmprERrGska, alt denna i eft slag blivit ohjilpligt forildrad.

1 atskilliga avseenden ger den nva floran vida mer fin alla de fldre. Den ir
salunda illustrerad, men eftersom goda clementira floror finnas med bilder
av alla eller de flesta av viira arter, ha illustrationerna, vilka indock iiro
ganska manga, kunnat inskriinkas till sadana detaljbilder, som askadliggora
i ord svaruttryckbara karaklirer. Till stérre delen dro de hiimtade ur littera-
turen, men vissa iiro ritade speeiellt for floran. Bilderna dro genomgiende vill
valda, instruktiva och vackra, Skola nigra framhiivas framfor de Ovriga, kan
jag ej underlita att ndmna de av grisspecialisten A, Merpreris {6 floran
nvtecknade smaaxbilderna av Roegneric-arter och de fran Hype & Wabpge
lanade ormbunksbilderna. Skada blott att bilderna av ckonomiska skil c¢j
kunnat goras fler. Ree. tror salunda, att hans egen och viill manga andras
okunnighel om de sillsvnlare Botrychinm-arterna och om sliiktet Potamogeton
alminstone i nagon man skulle kunnat bekviml avhjilpas genom lampliga
bilder,

Det omride MormeERGs [lora behandlar dr i den nya floran utokat ej blolt
i dster med Karelia pomorica orientalis och Karelia lransonegensis utan fram-
forallt 1 viister genom att Island och Firdarna medtagits. Denna utékning vill
rec. beteckna som en stor vinst. Tillskottet av arter blir ¢j stort. T den nu
utkomna delen har rec. funnil blott en enda sidan, niiml. Roegneria Doniana
(var. Stefansonii). Men redan uthredningarna inom de nytillkomna omradena
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bhjuda myekel av intresse och manga dverraskningar. Island och Firdarna

falla ju ej heller inom ramen {ér kartorna i HULTeENs atlas. Men dn storre

intresse knyler sig Ul iakttagelsen, att arterna i stor — och atm. fér rec.
ovintat stor — ultstriickning i de senare linderna representeras av morfo-

logiskt och/eller ekologiskl avvikande geografiska raser.

Den geografiska differentieringen av arterna, ej minst av de allmiinnaste,
har forf. fdignal elt speciellt intresse och del ér friimst detta. som ger floran
dess moderna karaktir och som bjuder dven den kunnige floristen de flesta
nyvheterna. De geografiska raserna fro till en del belagda med namn, vilka i
nagra fall iro nyskapade, ofta omnimnas de bloll resonemangsvis.

Den resonerande framstiillningen hor till de verkligt fortjinstfulla nvhelerna
i fleran. Forl, har Ivekals efterleva sina beaktansviirda reflektioner 1 inled-
ningen: »De flesta floraverk synas mig alltfor litl ge lisaren det farliga in-
tryeket, atl deras behandling av de systemaliska [rigorna fir definitiv. En
flora skall visserligen ge en sa god framstillning som ir majligt efter vira
nuvarande kunskaper, nistan lika viktigt fir, att den framhialler vad vi inte
veta men behdvde veta.r I friga om den geografiska och ekologiska rasdiffe-
rentieringen maste [orf, ofta uttala elt ignoramus. Detsamma giiller den sysle-
maliska viirderingen av tfalrika raser urskilda pa eylologiska grunder (raser
med olika kromosomtal). Forf. representerar en aterhallsam, striingt morfo-
legisk linje. Salinge en ras icke kan fa en tillfredsstillande morfologisk karak-
teristik, bor den icke floristiskt accepleras. Kategorierna art, underart, varie-
tel och form tliliimpar han sa som han utforligt moliveratl i sina » Nomenkla-
torische und systematische Studien iiber nordische Gelisspflanzen» (1945).
I fraga om acceplerandet av varieteter och former har forf. visat en sfark
dterhallsamhet, som man bir vara honom tacksam for., Om férf. miajligen
nagon gang varil vil restriktiv, &r en sak, som det nalurliglvis kommer att
bli delade meningar om. Diremot torde del vara odisputabelt, att samtliga
av honom acceplerade taxa (d.v.s. systematiska enheter) ocksa fdga ett syste-
matiskl viirde. Man kan ej nog kraftigt understryka riktigheten av forf:s pa-
pekande, salt systematiska beteckningar, fiven av sa lig valor som form-
namn, icke fa ges it annal fin genetiskt skilda enheler, aldrig [6r att utmiirka
blott modifikativa, av vitre omstindigheter betingade, tillfélliga individuella
forindringar, si som tyvirr i myckel stor utstriickning skett och alltjimt
sker fiven i moderna floraverks. Vissa systematiker firo beklagligtvis tolalt
blinda for den fundamentala olikheten mellan dessa biigge slag av varialion.

Den systematiska anordningen i floran — likaviil som slikt- och art-om-
grinsningar och nomenklatur — ansluter niira 1l den av samme forf. ut-

arbetade och av Lunds Botaniska Fdrening ar 1941 publicerade kirlviixtfor-
teckningen, Redan i denna [drteckning hade forf. lagt sig vinn om att med
bibehallande ay del ExGrERr-PraxTLska systemet som stomme modifiera della
si snart moderna undersikningar keivde, Floran utmiirkes av samma striivan
att i gorligaste man bevara det vedertagna systemet for alt lisaren littare
skall finna sig tillritta men att samtidigl modifiera det eflter vetenskapens
senasle landvinningar. Bland ormbunkarna moter man silunda en annan
gruppering av sliklena, viill frimst influerad av Coreraxps undersokningar.
Hir har ett viillkiint slikte tjanat ut, och dess art miter under sitt linnéanska
namn, Asplenivm scolopendrivm 1., ett namn som vil ej pa 100 ar sells i
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nordisk lilteratur. Inom gymnospermerna har som en foljd av FroriNs arbelen
fam. Tarvaceae skills fran barrtriden och fatt bilda en med dessa jamstalld
kluss, Faropsida. Monokotyledonfamiljerna ha omgrupperals ratt kraftigt
Mest iogonenfallande dr, alt Liliaceae, Amaryliidaceae och Iriduceae stillts
fore Juncaceae och alla dessa fore grasen. Grupperingen inom Liliaceae och
annu mer mom grasen bjuder pa atskilliga, delyvis ganska radikala forand-
ringar. Efter vad ree. vet, grunda sig dessa U1l stor del pa hittills opublicerade
undersokningar av fort. sjilv. Eftersom alla kategorier over sliktena sta som
lomma namn utan nagon beledsagande text, motser man med spianning moli-
veringarna. Aven inom slkiklena moter man ofta nva och nalurligare grup-
peringar. sasom inom Juncus och Poe.

I fraga om sliktena ha nomenklaturforskningen och beslul ay botanist-
kongressen 1 Stockholim 1950 lett till nagra namnandringar, vilka dock mesta-
dels drabbat mindre betydelsefulla slikten. Ilar ma namnas Lastrea i st [
Thelypteris och Luronmium i st f. Flisma. Andrad systematisk unppfalttning
har forvandlat Eehinodorus ranunculoides 0l Baldellte ro och har givil var
Lepturas filiformis bade nytt slakt- och nvtt artnamn. naml. Parapholis
strigosa (Dus.) C. E. HURR.

Artomgrinsningar och artnomenklatur aro ocksa — Iveklighvis! — 1 alll
vasentligt tidigare hekanta. Aven hir ha dock vissa namnindringar blivit nod-
vandiga av nomenklatoriska skal. Den kritiska revisionen av vart arbestand
med beaktande jamvial av de utom-nordiska formkretsarna har lett Bl en viss
reduktion av tidigare accepterade arter. De mest frappanta fallen éro. att de
tva kulturhavrearlerna Avena sativa och A, byzantina efter THELLUNGS fore-
dome mmdragits under sina vilda stamarter A, falua resp. A stertlis saml att
Juncus badticus (orenats med J. arcticus. 1 samthiga fall ar forl:s handlingssatt
forvisso det enda velenskapligt forsvarliga, men man maste nog vara en
obollig optimist, om man tror att namnet Avena falua 1. ssp. saliva (L)
THELL. nagonsin skall sli igenom som namn pa vanlig havre. Blott en helt
ny art, naml den av MELpeERrts beskrivna, fran en enda lokal (Jamtland. Flin-
ten 1 Hotagen) kimda Roegneria Behmii och mgen annan {or floraomradet
nypavisad art har rec. antriffat i floran. Jamfor man den daremot med Horm
pERGs flora forvanas man over hur manga arter som var flora utokats med
under mellantiden. Aven vid jamforelse med 1941 ars forteckning moter en
och annan nyhel, sasom ormbunken Ceterach officinarum och griaset Glyceria
declinata.

Floristiken har tyvarr i alltfor stor ulstrickning varit och dar ofta alltjami
en nationellt begriansad vetenskap, vars idkare ej alls eller blott 1 ringa grad
kanna Gll eller taga hansyn tll vad som hiinder utom det egna omridels
granser. Med sin enorma belasenhet och sina goda kontakter med utlandels
syvslematiker synes forf. ha formatt uppsnappa allt som kan bidraga att kasla
ljus over den nordiska floran. De upplysningar, som lamnas om arfernas
utom-nordiska utbredning, aro exaklare och korrektare an vad fallet plagar
vara 1 floraverk. Om en art ir uppsplittrad 1 geografiska raser eller inom nagot
omrade ersattes av en vikarierande art, har uppmiarksamhet skankts dven
it delta. Stor moda har nedlagls pd att uppspara och citera tolerabla kartor
aver totalutbredningar.

Uppgifterna om utbredning och forekomst inom floraomradet fdro utfor-
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liga och differentierade. Att HULTENS atlas fivensom andra alltjimt aktuella
kartor over arters ulbredning inom Norden eller storre delar diirav citeras
i full utstriickning ir sjilvklart. Diirutdver cileras emellertid ocksa kartor
dver landskap cller andra mindre omriden, si snart de ge nigol av inlresse
tor den allmiinna utbredningsbilden, Den moda forf. lagt ned pa att fi ul-
bredningsuppgifterna korrekta och up-to-date, koncentrerade men samtidigl
ej alltfor summariska har férvisso varit enorm. Han har all anledning att
kanna sig tillireds med resultalel.

De morfologiska beskrivningarna diro ocksa viirda en sirskild eloge. De diro
i allt visentligt nyskrivna, klara och ylterst koncentrerade. Mycken mida
har nedlagls pia en korrekt terminologi och pa att i dem [anga arternas lotala
(nordiska) variationsamplitud. Aven examinationsnyeklarna iro vil genom-
tinkta och i allt visentligt nyskrivna. De synas vara litta att anviinda, och
skiljekaraktirerna, vilka ofta dro andra iin dem man brukat finna i nycklar,
synas genomgaende vara mycket pilitliga.

Ett av de sviiraste avgoranden en floraforfattare har alt triffa, ir frigan
vilka arter som skola medtagas utover de oomlvistbart svildas. Hur han éan
gor, vet han, all han kommer att mdita en livlig opposition. Den ene anser
varje inkomling vara en suspekt individ som e¢j biér fa besudla floran, en
annan anser att fiven tex. dadelpalmen bor ha sin plats sikrad i en nordisk
flora, dirfor att dess groddplantor nigon gang sells pi en nordisk sophig.
Den medelviig [orf, valt bér kunna vinna ett ganska allmiint gillande. Arterna
ha typografiskt [ordelats pa tva srangklasser». Med den storre stilen anforas
sjilvfallel alla siikert inhemska arter. Efl undantag gires dock [6r en »meleo-
risks art, det lilla griset Coleanthus subtilis, som somrarna 1836 och 1842
gistade en norsk flodstrand men som i dvrigt aldrig setts i Norden. Med
samma stil men markerade med sirskilda tecken anléras dven tre kalegorier
inkomlingar, niml. arkeosynanlroper (inkomna fore tidigt 1600-tal), neo-
svnantroper (inkomna senare) och vissa {orvildade arter, niiml. sidana som
antingen (annuellerna) utan nyrekrytering ulifran forma halla sig kvar med
hjilp av eget fro i dtminstone nagon del av floraomridet eller (perennerna)
formalt att pa manga stillen hivda sig ulanfor sjilva tridgardarna eller ut-
kasthogarna, om ocksa blott pa vegetaliv viig, Med mindre stil anforas ater-
stoden av de i floran medtagna arterna. Dessa firo vissa som faltgrodor, Koks-
dixter eller skogstrid allméint odlade arter, vidare allmiinna prydnadsviixter,
som upplrida ruderat Lllfilligt men mer eller mindre regelbundet fivensom
sadana adventivviixter, som i senare tid nagot sa niir regelbundet och pia nagot
sa nir manga hall upptritt inom omriadet. Urvalet av adventivviixter overens-
stimmer nira med 1941 ars forteckning.

Det dterstir att niimna, att floran rent typografiskt ir en myckel vacker
bok, som trvckeriet har all heder av. Den HormpeRrGska floran har patagligen
varit den typografiska forebilden men genom en hiitire avviigd slilviixling har
texten blivit myckel Overskadligare samtidigt som utrymme sparals. Priset
kan visserligen tyckas riitt hogt, ty det har finnu ej helt ingatt i det allminna
medvetandel, alt virt sjunkande penningviirde miste komma I uttryek dven
i bokpriserna. Med tanke pd del oerhiirda arbete, som ligger bakom floran,
och del komprimerade siitl varpa del dverviildigande rika laktamalerialet
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framlagls, iir priset ingalunda oskiiligt. Arbetet kommer ocksa att for decennier
bevara sin anviindbarhet och sitt viirde,

Iin kritisk detaljgranskning kan ej girna komma ifraga. forriin floran varit
i praktiskt bruk nagon tid. Ree. kiinner sig emellertid dvertygad om att nagra
allvarliga brister ¢ skola visa sig. Si mycket kan redan nu siigas som all
arbetel ir noggrant och up-to-date, si kingt det stir i miinsklig formaga, och
att man hir fatt den handbok i nordisk floristik man linge Lingtal efter. Att
[orf:s systematiska viirderingar i en del fall komma ali méla motsiigelser
ligger i iimnets natur, likasa att fortsatta forskningar komma att pd atskilliga
punkter komplettera eller éindra framstiillningen. Sikert ir, att den nya floran
kommer att stimulera (ill en en blomstringstid f6r den nordiska floristiken.
Redan de punkter, dir forf. efterlyser noggrannare undersékningar, riicka fill
atl ge dtskilliga florister full sysselsilining ling tid framibver.

Nir man nu varml lvckonskar forf. till fullbordandel av sin floras forsta
del, kan man e} undga alt Einka pa de niirmast foregaende tva forsoken till
liknande floraverk, HarTMANs tolfte upplaga, vars enda hiifte utkom ar 1889,
och HHOLMBERGs flora med sina tre hiiften 1922, 1926 och 1931. Ma man for
forf:s egen skull och for den nordiska botanikens skull hoppas, att det tredje
fHrsiket skall krinas med full framging och att det silunda skall forunnas
forf. att fi se alla fem delarna pia bokhandelsdisken.

JOHN AXEL NANNFELDT.



BOoTANISKA NOTISER 1953, HArre 3. Lunp

Notiser.

Forskningsprofessur i botanik. Prefekten vid Goteborgs Botamiska tradgard
Berti Linpguist har utsetts till innehavare av en forskningsprofessur i hotanik
vid Goteborgs hogskola.

Docentforordnanden. Fil. dr €. O. Taymy har forordnats till docent 1 bolanik vid
Stockholms hogskola och fil dr N AL HaGsERG Ll docent 1 genetik vid Lunds
universitet

Forskningsanslag, Statens Naturvetenskapliga forskningsrad
lar utdelat bla. foljande anslag Gl bolanisk forskning: Till docent O, ALMBORN
3.750 kr. for en bolanisk forskningsresa Ll Sydafrika. tll fil. lic. CAriN EHRENBERG
6400 kr. for genetiska och cvtologiska undersohningar av Alnus glutinosa och
. ineana. Gl fil. dr I GRANHALL 12500 kr. for utbyvggande av gammasiralningskilla
samt studier av stralningens geneliska och biologiska effelkter pa olika vixter, ull lek-
tor T. Henmprre 7.808 kro for undersokning av balansen mellan auxiner och auxin-
forstadier hos groende fron samt av de enzym som reglera denna balans, Gll fil. mag.
B. LinpERERG 2000 kr. for syslematisk utredning av vdrt lands sotsvampar. hll pro
fessor E. MELIN och docent N. Fries 8000 kr. {or en undersokning over hillviixt och
metabolism hos svampar 1 kontinuerhyg vitskekullur. il professor K. MyYRBACK
7.000 Lr. (or undersoknimg av kolhvdralernas transportform och starkelsebildningen
i starkelselagrande organ hos polatis och ev. andra stirkelseviixler. LIl docent
BIRGITTA NORKRANS 6.600 kr. for studier over cellulosans och licheninets enzvmatiska
nedbrytning. (1l lektor E. Teimine 450 kro for planktonstudier pa Irland. ull pro
fessor P TrorsLUND, laboralor W. Ropnr och docent M. Fries 8200 kro for vissa
proviagningar i sjon Erken for historiskt-geologiska, kvartirbiologisha och limno
logiska undersokningar. Dessutom har i ett flertal fall fortsatt understod uldelats il
tidigare péborjade forskningar.

Jordbrukets forskningsrad har. utom anslag tll fortsittning av tidi
gare understodda undersokningar, utdelat bla. 3.900 kr. till agronom B. GRANSTROM
for undersokning over konkurrensen mellan ogris och kolturvaxter. 6.200 kro Ll
agronom A, Joserssox, docent A, Haceerc. fil. mag. G Orsson och filb kand
S. Ereerstros for undersokning over polyploidi och amfidiploidi inom rapiferea
formerna av Brassica campestris och napus, 4400 kr. ull professor 11 LUNDEGARDH
for undersokning over strasadesrollernas evtokromsystem och dettas betydelse for de
fysiologisha processer. som fa sill ullryek 1 gromingen och groddplantornas ulveck
ling. saml 2.000 kr. till agronom S. Er1assoN och agr. lic. 5. BINGEFORS for under
sokning av svampsjukdomarnas belydelse 1 artforsok man.

Vid Lunds universitet har ur Anna och Svanle Murbecks minnes-
fond utdelats 1.032 kr. tll assistent Bo PeTerson for herbariestudier av fan.
Thymelaeacene 1 Gendéve och Paris och 908: 75 kr. bl fil. mag. B, Unr for vegetations-
och markanalvser 1 Kungsmarken vid Lund.
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