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Sagittaria natans x sagittifolia

GUNNAR LOHAMMAR
Kyrkogéardsgatan 45 A, S-752 24 Uppsala

Abstract

The Sagittaria occurring in the Jokkmokk region in northern Lapland is interpreted as being
S. natans % sagittifolia. The plant does not fruit, its anthers are reddish — not yellow as in
natans—the majority of its pollen grains are defective, and the shape of its floating leaves
is intermediate between natans and sagittifolia (Fig. 1). In the autumn some specimens be-
come detached from the bottom and rise to the surface. The drifting specimens may produce
winter buds (Fig. 2), and thereby the plant may colonize new localities.

Between Kvikkjokk and Jokkmokk in northern Lapland the river Lilla Lule dlv
flows through a series of lakes. In the summer of 1968 I investigated the flora of
these lakes, and in the three with the lowest level—Purkijaure, Saskam, and Vaiki-
jaure—I found Sagittaria in many localities, in some of them abundantly.
The plant was sterile everywhere, except for a few specimens in the ditch along the
road embankment at the bridge across Lake Vaikijaure at Stensundet. Here Sten
Selander also had collected it in flower in the warm summer of 1947 (specimen in S).
Like him T called the plant S. natans.

The summer of 1972 was extremely warm in Lapland. At Lake Vaikijaure at Hara-
udden (about 5 km NW of Jokkmokk) on August 15th, I found Sagittaria flowering
very richly. Stands covering some hectares of the bay were brilliantly white with
flowers. Despite the rich flowering no fruits could be found. Some time later I visited
the same locality without finding fruits. On September 14th I visited Lake Purkijaure,
and there also I looked in vain for fruits of Sagittaria.

The anthers of S. natans are clear yellow, in sagittifolia they are purple-coloured.
The Sagittaria from the Jokkmokk region has reddish anthers. A pollen slide showed
that considerably more than half the number of the pollen grains were small and
shrunk. As in S. natans the leaves are floating. Their shape is intermediate between
authentic natans and sagittifolia. In September 1972 I visited two localities where
S. natans was richly fruit-bearing, viz. Lake Girdefjirden (in the coast land of the
province of Visterbotten) and Lake Vivungijérvi (about 20 km NE of Vittangi in
Torne Lappmark in northernmost Lapland). In Girdefjirden all the leaves were
rounded at their bases. In Vivungijiarvi the great majority also had rounded bases,
but occasionally I found leaves with one or two short basal lobes. Two leaves of the
same specimen from Vivungijirvi are pictured in Fig. 1. In the same figure are also
two leaves of the Sagittaria material from the Jokkmokk region and one normal
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specimen). (C) S. natans * sagittifolia from Haraudden at Lake Vaikijaure. (D) Ditto from Lake
Purkijaure. (E) Aerial leaf of S. sagittifolia from Alvkarleby in the province of Uppland.— Natural

e v, (S " A_‘ &gt ; Y 3 “ b
Fig. 1. Leaves of Sagittaria. (A, B) S. natans from Lake Vivungijarvi (both leaves are from the same
size. Janis Induss del.
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aerial leaf of sagittifolia from Central Sweden. From my various observations I
conclude that the Sagittaria of the Jokkmokk region is a hybrid between natans and
sagittifolia.

It is highly regrettable that this interesting plant will be eradicated in Saskam and
Vaikijaure by the transformation of the two lakes into a water reservoir for the hydro-
electric power station at Akkats. In Lake Purkijaure as well, its future may be threat-
ened by the plans to build a power station between Lake Randijaure (next above
Purkijaure) and Lake Vaikijaure, which implies that the water of River Lilla Lule
alv will no longer pass through Purkijaure.

S. sagittifolia f tenuior of Wahlenberg (1826) was identified by Lindberg (1901)
with S. natans described by Pallas from eastern Siberia. About this species Lindberg
wrote that it is an exceedingly characteristic, always easily recognizable species, very
well differentiated from S. sagittifolia (‘‘en sardeles utmarkt, alltid litt igenkénnlig,
fran S. sagittifolia mycket vil skild art’”). Samuelsson (1920) dealt at large with the
two species. He stressed that individual (herbarium) specimens are not always easily
classified with certainty. Like Lindberg he wrote nothing about hybrids between
them. Nor have I anywhere else in the literature seen a hybrid between the two
Sagittaria species mentioned.

From some labels in the collections of the botanical museums it appears, however,
that Samuelsson—at least later on—thought hybrids were possible. There are, for
example labels written by him carrying the text: “Sagittaria natans Pall. f. (an x sa-
gittifolia?), Nederluled, Giddvik, in ripa fluminis. 2.8.1926. Paul Enequist”. In S there
is a specimen labelled S. natans » sagittifolia. 1t was collected in 1946 by S. Grapen-
giesser at Lake Amanstjirn in the parish of Gudmundra in the province of Anger-
manland. On the label he has noted that the anthers are dark yellow.

I have looked through the Sagirtaria collections in the herbaria of LD, S, and UPS.
To judge from the shapes of the leaves, hybrids between the two species have been
found in several localities, but as to other important characteristics the herbarium
specimens are very incomplete. Male flowers of Sagittaria in a suitable stage are
often missing. Postfloral stages which show if the plants form fruits to a normal
extent are rare, and ripe fruits are almost completely lacking in the herbaria. In order
to investigate the occurrence of hybrids between the two Sagittaria species, very
extensive field studies are needed. I hope to get an opportunity to start such searches
in 1973.

The hybrid described above occurs in many localities in the three lakes upstream
from Jokkmokk. It looks quite uniform, and I think that all the material belongs to
one single clone. At Abborrsundet about 3 km downstream from Jokkmokk, Otto
Vesterlund collected S. “natans” in 1909 (material in LD); the plant seems to be the
same hybrid as we find upstream from Jokkmokk.. In spite of the seed sterility of the
hybrid it must possess possibilities of dispersal to other localities. The normal way
of hibernation and local multiplication in Sagittaria is by the formation of tuberous
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4 Gunnar Lohammar

Fig. 2. Winter buds developed on floating specimens of S. natans » sagittifolia from Lake Purkijaure.
The left specimen bears two winter buds, the right specimen one. — About 2/3 of natural size.
Ake Danielsson phot.

turions at the tip of subterranean runners, but that arrangement is not enough to
explain the vegetative dispersal to new localities.

A visit to Brindon at Lake Purkijaure on September 14, 1972, gave me a glimpse
of the plant’s possibilities of dispersal to other localities. The water level had risen
about 2 or 3 dm above the summer’s water level, as a consequence of rich rainfalls,
and accordingly the stalks of the floating leaves were directed straight upwards and
many leaves no longer reached the water surface. In several places I found floating
accumulations of drifting Sagittaria specimens close to the margin of the Carex
vegetation of the shore meadow. It seems clear to me that the submerged floating
leaves pull the plant upwards and that the wave motions enlarge the tractive force
of the leaves. The degenerating roots and runners break, and the plant flows away.
The floating specimens often have so much vital power remaining that they can,
at their bases, develop winter buds (Fig. 2), which correspond to subterranean turions.
The runners of the floating specimens are much shorter than the subterranean ones,
and their winter buds are smaller and greenish.

Some floating specimens were taken to Uppsala and placed on a balcony in a water
tub. A few weeks later they were brown and more or less decomposed, and had sunk
to the bottom of the tub taking the greenish winter buds with them.

References
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Notes on Caliciales

I. Some Species from Roumania

LEIF TIBELL

Institute of Systematic Botany, Uppsala

Abstract

Fifteen species of Caliciales are listed from Roumania. Chaenotheca hispidula is new to
Roumania and Chaenotheca subroscida, hitherto only known from the type locality in Poland,
is pointed out to be rather widely distributed in Europe.

Introduction

Short communications on the order Caliciales will be published under the title
“Notes on Caliciales™.

Caliciales is conceived in a traditional sense, comprising the Caliciaceae, Cyphelia-
ceae, Sphaerophoraceae as well as the Mycocaliciaceae A. Schmidt (see A. Schmidt,
1970). This is a practical arrangement rather than a taxonomical standpoint as long
as the relationship between the Mycocaliciaceae and the rest of Caliciales not has
been sufficiently studied.

The present paper summarizes the collections of species of Caliciales made during
a field trip to Roumania in 1969. Coniferous forests of two mountainous areas of the
Carpathians were investigated, Bucegi Mts. in Reg. Ploiesti and Retezat Mts. in Reg.
Hunedoara. The material collected is kept in the herbarium of the author, at present
deposited at the Institute of Systematic Botany in Uppsala.

The material collected is rather scanty compared with what similar efforts would
have yielded in the boreal coniferous forests of the Scandinavian Peninsula. The
rather low frequency and number of species might be understood if two major eco-
logical factors determining the occurrence of species of Caliciales are considered. These
two factors—microclimate and availability of a suitable substrate—are furthermore
strongly interrelated. Within macroclimatically suitable areas it is very apparent that
microclimatical factors determine the occurrence of species of Caliciales. A suitable
microclimate is in its turn principally dependent on topography (sloping, exposition
etc.) and vegetation. The old, virginal coniferous forests do not only afford many
species of Caliciales with a suitable substrate but also to a great extent create the
microclimate to which these lichens are adapted.

The hard forestal exploitation in Middle and South Europe has caused the extinc-
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6 Leif Tibell

tion of all but a few small virginal forests in remote mountain areas. This process
is less pronounced in the Nordic countries. The extinction of the ecological conditions
suitable is probably the main cause for the scarcity of most species of Caliciales
today, though in some areas air pollution might also be an important factor. It
should also be noted that, considering these facts, the present distribution of the
species cannot be judged from specimens collected long ago.

Our knowledge of the Caliciales in Roumania has been promoted above all by the
works of Cretzoiu, Hazslinszky, Lojka and Szatala (for references, see Moruzi et al.,
1967). In the latter work—a catalogue of the lichens of Roumania—a number of
species are incorrectly listed as known from Roumania though they were only men-
tioned as probably occurring in Roumania in a key to the species of Caliciales in
Roumania by Nadvornik (1937). On the other hand, two species (Calicium lignicolum
and C. wviridireagens) described by Nadvornik (1940) i. a. on material from Rou-
mania are not mentioned at all by Moruzi et al.

List of localities

In the list of species the localities are indicated as follows:
Reg. Ploiegti, Bucegi Mts.
I. At Sinaia, 0.5 km SW of Hotel Alpin, alt. 1 650 m.
IT. At Cab. Pestera, alt. 1 600 m.
ITT. 0.5 km SW of Cab. Cheile Zanoagei, alt. 1 400 m.
IV. 1 km SW of Cab. Cheile Zanoagei, alt. 1 450 m.
V. Valea Jepilor, alt. 1 700 m.
VI. Valea Jepilor Mici, alt. 1 400 m.
VII. W of Busteni, alt. 1 000 m.
VIII. 2 km SE of Cab. Gura Dihamului, Valea Cerbului, alt. 950 m.
IX. Poiana Pichetul-Rosu, alt. 1 400 m.
X. Valea Morarului, alt. 1 500 m.
Reg. Hunedoara, Retezat Mts.
XI. Between Nucgoara and Cab. Pietrele, alt. 1 200 m.
XII. 0.3 km S of Cab. Pietrele, alt. 1 575 m.
XIII. Valea Stirnisovei, alt. 1 700 m.
XIV. Cirnic, at Cascada Lolgii, alt. ¢. 1 000 m.

List of species
Calicium abietinum Pers. 1V. On stump of old Picea abies.
C. lenticulare Ach. sensu Nadyv. (1940) 1V. On trunk of old Picea abies.
C. salicinum Pers. 111, IX. On old, decorticated stumps of Picea abies.

C. trabinellum Ach. 1V, VI, X, XI, XII, XIII, XIV. On decorticated stumps of Picea
abies and Larix, alt. 1 000-1 700 m.

C. viride Pers. 11, IX, XIII. On trunks of old Picea abies, alt. 1 400-1 700 m.
Chaenotheca chrysocephala (Ach.) Th.Fr. II, VII, IX, XI, XII. On trunks of old
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Picea abies and Larix, usually growing near the base of the trunks, alt. 1 000-1 600 m.

Ch. hispidula (Ach.) Zahlbr. III. On dry, decorticated twigs of Picea abies. New to

Roumania.

Ch. stemonea (Ach.) Miill. Arg. 1V, VII, XII. On trunks of Picea abies and on a
decorticated stump, in shady and moist positions, alt. 1 0001 575 m.

Ch. subroscida (Eitn.) Zahlbr. II, IIT, IX. On old trunks of Picea abies in shady posi-
tions, alt. 14001 600 m. Since this is a very much overlooked species I will treat
it more in detail, and include a description and a short discussion on its ecology and
distribution.

Thallus growing in small, diffuse patches, 0.5-1.0 cm in diam., light grey, consisting
of small granules, 0.04-0.12 mm in diam, giving the thallus a sorediate appearence.
The granules consist of a few to several hundreds of algal cells enclosed in the loose
hyphal web of the mycobiont and interspersed by small, colourless, irregular
crystals. In older parts of the thallus, and particularly at the base of the stalks, the
thalline granules may fuse to form bigger, rather smooth, +brownish verrucae with
scattered small granules on the surface. Phycobiont: Cystococcaceae. Apothecia
0.8-1.5 mm high, lower part of the stalk not pruinose, shining black, upper part of
the stalk +covered by a light greenish yellow pruina. Stalk 0.04-0.08 mm thick, a
little thickened towards the capitulum. Capitulum 0.22-0.36 mm in diam., depressed
obovate, with a dense, greenish yellow pruina on the lower side. Mazaedium light
brown. Excipulum well developed, broadly cup-shaped, 16-27 u thick at the edge.
Hypothecium inconspicuos, pale brownish yellow, c¢. 30 x thick and not distinctly
limited from the excipulum (cf. PI. 1:1). Asci formed from ascogenous hyphae provid-
ed with hooks and mostly carrying 2-3 asci each. Asci measuring 20-28 = 2-3 p,
containing 8 spores and bursting when they are about 26-28 1 long. Mature spores
round, 4.5-7.0 x in diam. Spore wall with several coarse cracks forming an irregular
pattern (Pl. 1: 2, 3).

Holotype: Riesengebirge, Untere Zackelklamm, an Picea, 19.X.1902 Eitner (Herb.
Mus. Natur. Vindob., Acqu. 1923 No. 4257).

Ch. subroscida grows in old coniferous forests, near the base of old trunks of Picea
abies in shady and moist positions. It often grows in a community rich in other mem-
bers of Caliciales, ex. gr. Chaenotheca chrysocephala, Ch. trichialis, Chaenothecopsis
viridialba, Ch. consociata, Cyphelium karelicum, and some Strongylopsis species. 1
have myself collected this species in Sweden, Roumania, Switzerland and W. Germany,
and I have also seen material from Czechoslovakia, Finland, Norway, Poland, and
the U.S.S.R. It can be concluded that although ecologically rather specialized and
rare, this species is rather widespread in Europe.

It should also be pointed out that this taxon has been noticed and collected inde-
pendently by two other lichenologists, viz. Dr. S. Ahlner, Uppsala and Dr. A.
Schmidt, Hamburg, both of them considering it to have species rank. I am grate-
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8 Leif Tibell

ful to Dr. A. Schmidt for pointing out to me the possibility of Cyphelium subrosci-
dum Eitn. being the basionym for this taxon.
The nomenclature and distribution of Ch. subroscida will be treated in a later paper.

Ch. trichialis (Ach.) Th.Fr. LILIIL VI, VIL,XI. Usually growing at the base of trunks
of Picea abies and Larix,; also found on Acer pseudoplatanus, alt. 1 000-1 650 m.

Chaenothecopsis consociata (Nadv.) A. Schmidt IV. On the thallus of Chaenotheca
chrysocephala growing on trunk of old Picea abies, alt. 1 450 m.

Ch. lignicola (Nadv.) A. Schmidt XII. On decorticated stump of Picea abies. As
pointed out by Schmidt (1970: 153) the position of this taxon is uncertain. Known
only from a few localities in Roumania, Switzerland and the U.S.S.R. (Nadvornik
1940: 129).

Coniocybe furfuracea (L.) Ach. 1, TI, VII, IX. At the base of trunks of Picea abies
in shady positions, alt. 1 000-1 650 m.

Cyphelium inquinans (Sm.) Trevis. IV. On dead twigs and trunk of Picea abies.

C. tigillare (Ach.) Ach. V, VI, XII. On stump of Larix and on old trunk of dead
Larix, alt. 1 400-1 700 m.

Mycocalicium subtile (Pers.) Szat. 111, IV, X, XI, XIV. On stumps of Picea abies,
alt. 1400-1 700 m.

Stenocybe pullatula (Ach.) Stein VIII. On dry twigs of Alnus viridis.
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Plate I Leif Tibell: Notes on Caliciales

Plate 1. Chaenotheca subroscida. (1) Section of apothecium. * 140. (Sweden, Dalarna, Tibell 3932).
(2) Mature spores. 2 900. (Sweden, Dalarna, Tibell 3848). (3) SEM picture of mature spores.
4 000. (Sweden, Dalarna, Tibell 3884).

11— 733874 Svensk Bot. Tidskr. 67 (1973)




Svensk Botanisk Tidskrift, Bd 67, 9-33, 1973

Floran i Linsells socken

11. Oversikt over kirlvixtfloran

BENGT DANIELSSON

Kristinehamnsgatan 22, S-123 44 Farsta

Abstract

The flora of the parish of Linsell. II. Survey of the vascular plants. — The results of an investi-
gation of the flora of Linsell, a parish in the province of Hérjedalen, Central Sweden (approx.
62° N, 13-14° E) are reported. The area (1 181 km?) is divided into a number of squares,
5x%5 km, in accordance with the National grid, each square being designated by its co-
ordinates (cf. Fig. 1). In the list of species, the frequency is given by a number 1-54 denoting
the number of squares in which the species was found. Some notes on the geology, climate
and general floristic character of the area are given in the introductory part. In order to give
an idea of the excursion density, the records of Ranunculus acris are mapped in Fig. 2. The
occurrence of calcareous fens is reflected in the distribution pattern of Gymnadenia conopsea
(Fig. 3). The area of a plant, almost exclusively limited to the alpine belt (Juncus trifidus),
is shown in Fig. 6. Finally, Carex globularis (Fig. 7) is a good example of plants being con-
fined to the eastern parts of the parish. Herbarium specimens of practically all the species
have been collected and incorporated with herb. UPS.

Inledning

Linsells socken i mellersta Hirjedalen har en areal av 1 181 km? och tillhor Svegs
storkommun. T ett preliminirt meddelande (1971) gav forf. en kort historik dver
socknens botaniska utforskande. Dirutdver kan nidmnas att Hugo Sjors stéllt ett
stort material fran 1959 till forfogande. Detta insamlades strax innan Lofssjon reg-
lerades och hirrér frain dimningsomradet och dess nidrmaste omgivning. Vidare har
Sven Kilander limnat nagra virdefulla uppgifter fran Lofsdalen. Mina egna exkur-
sioner gjordes under aren 1968-72, praktiskt taget alltid i séllskap med min son Ake

Danielsson.

Metodik

Socknen indelades fran borjan i sex niagorlunda likstora delar for sikerstillande av
en god tickning ay omradet. Indelningen Gvergavs sedermera och anvinds inte i
denna rapport.

Vid exkursionerna anvindes stencilerade artlistor, som upptog flertalet av de vin-
tade arterna, och iakttagna arter forkryssades. Vid hemkomsten inprickades fynden
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Fig. 1. Karta over Linsells socken med rikets nit 2°,5 W Stockholm inlagt. Kvadraterna har 5
km:s sida. Foljande 54 kvadrater har besokts: 16C: 9j; 16D: 5Se, f, 6d-g, 7c—j, 8a—j, 9a—j; 16E: 7a,
8a, 9a; 17D: Oa—c, f—j, 1g—j, 2j; 17E: Oa, 1a, 2a.

Svensk Bot. Tidskr. 67 (1973)




Floran i Linsells socken 11

o~ 10
Ll L
~ © ©
X -—
g &5
e
O
|
N
\ o
‘ (o}
-
| ()
T
O
Q
[ &
@ k%" (!
. m’/
8] / O
N —©
- -
- (=) ) ) ~ © 1)

Fig 2. Utbredningskartan for Ranunculus acris ger en antydan om exkursionstdtheten. Utforsk-
ningsluckan i omradets SV del framtrider tydligt.
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pd kartor i skala 1:200 000 (en for varje art). Jimsides med lokalregistreringen in-
samlades atskilliga beldggexemplar. Sddana foreligger for praktiskt taget varenda
art. Tveksamma beldgg ldmnades till specialister for kontroll eller bestimning. Det
pressade materialet har 6verlimnats till herb. UPS.

Materialet redovisas forutom i denna uppsats dven pé ett annat sitt med utgings-
punkt frin ett koordinatnit i rikets system 2°,5 W Stockholm. Nitet, som ir inlagt
pé kartan i Fig. 1, delar in omradet i kvadrater med 5 km sida. Varje ruta ér alltsa
25 km?, och i den andra redovisningen har arterna skrivits vertikalt, medan de olika
rutornas koordinatbeteckningar ordnats horisontellt. Ett kryss har satts for varje
ruta dir arten konstaterats (endast ett kryss oavsett artens frekvens i rutan). Detta
tabellverk har Overlimnats till Naturhistoriska riksmuseet med foérhoppningen att
det kan komma till anviindning vid en framtida kartering av Hirjedalens flora.

Det kan synas som om detta sitt att redovisa materialet innebure en vil lag ambi-
tionsniva. Vid kartering av sd stora omraden, som det giller i detta fall, torde ned-
brytningen till 25 km*-kvadrater dock vara realistisk. Som visats av Ouren (1966)
erhaller man en god schematisk utbredningsbild pa detta siitt. De erhéllna tabellerna
har anvints for att sammanstilla materialet i denna uppsats. Niarmare forklaringar
ges i kommentaren till artforteckningen.

Utforskningsluckor och andra brister i materialet

Flera kvadrater i omradets vistligaste del dr inte besokta (jfr Fig. 2), och detsamma
giller nagra perifert beldgna rutor, som endast till en mindre del faller inom sock-
nen. Eftersom Linsell varit stationsort, dr det ofrdnkomligt, att socknens ostra delar
blivit béttre undersokta dn de viistra.

Sjdarna dr forhallandevis daligt undersokta med undantag for Linsellsjon och vissa
delar av Orten och Ransjoarna (badstillen!). Méanga smirre sjoar kan helt enkelt
inte nds utan risk, eftersom de dr omgivna av gungfly. Detta giller ocksi de stora
myrflaken, som inte heller dr framkomliga.

Vissa vixter har varit svara att bestimma i filt. Det giller frimst Salix-hybrider,
som helt ignorerats, men dven Salix myrsinifolia, som varit svar att finna ren. Aven
slaktet Euphrasia har véllat svarigheter. De anférda lokalerna for dessa arter baseras
till stor del pa kontrollerade beliggexemplar. Av kritiska arter tillhérande sliktena
Alchemilla, Taraxacum och Hieracium har ett relativt stort material insamlats. Av-
sikten dar att dgna dessa ett sirskilt meddelande i denna serie. Som en stor brist i un-
dersokningen ma till sist framhallas, att forf. inte haft mojlighet att genomga sadant
material, som ev. kan finnas pd museerna.

Naturforhallanden
Topografi

Huvuddelen av omradet avvattnas av Ljusnan med bifloden, av vilka Rénden, Li-
nan och Lofsen ér viktigast. Socknens vistligaste del genomflytes av Storfjiten, som
hor till Osterdalilvens vattenomréde.
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Socknens ligsta punkt (ca 385 m) ligger i SO, dess hogsta dr Somlinghigna i den
SV delen (1 196 m). Omradet dr i stort sett obygd: befolkningstitheten ar nagot
mindre dn 1 inv. per km? Bebyggelse finns framst efter Ljusnan samt vid Glotesjon,
Lofssjon och Sorvattnet. Ca 589, av arealen ar skogsmark och endast 1% aker eller
ang.

Avsevirda omraden ligger Over barrskogsgriansen. De storsta sammanhidngande
fjallvidderna ligger ganska oOstligt (i rutorna 16D 9g-i och 16D 8g-h i Fig. 1). Ett
annat stort fjallomrade ligger N och NO om Lofsdalen och omfattar Hovirken (1 125)
och Digervalen (1023). Somlinghdgna dr en nordlig utlopare av ett vidstrackt fjall-
omrade, som till storre delen ligger i Lillhdrdals socken. En sektor av Sanfjillets
sydligaste topp, Korpflyet (1 174), faller ocksa inom undersokningsomradet.

Mycket stora ytor upptas av myrar, t. ex. storre delen av kvadraterna 16D: 7h, i,
9a, c. Dessa omraden dr som ndmnts mycket svarframkomliga och har kunnat be-
sokas endast i mycket ringa utstrackning.

Berggrund och jordarter

Berggrunden har oversiktligt behandlats av Hogbom (1920). Nedanstaende uppgifter
bygger dessutom pa opublicerat material fran SGU.

Den dominerande berggrunden i fjillen 4r Vemdalskvartsit och ibland kvartsi-
tisk sparagmit. Stora omraden intas av granit och porfyr. Liangst i V ligger (troligen)
ett omrade med Dalasandsten. Ur botanisk synpunkt dr dessa bergarter ointressanta.
Av storsta intresse ir diaremot, att det finns tre kalkinfluerade omraden i socknen.

Kring Sorvattnet i V ligger ett omrade med Hedekalk, dvs. en lerhaltig, fossilfri
kalksten. Dess utstrickning dr vad detaljerna betraffar okdnd men omréadet torde i
huvudsak stricka sig fran Naskilsvalen NO-ut till Digerhagna. Punkt 940 N om Sor-
vattnet 4r mycket rik pa losa block av Hedekalk (egna iakttagelser). Den rika floran
i sydsluttningen av p. 940 liksom i kidrren S ddarom tyder pa ett kalkrikt underlag men
sikra bevis saknas.

Det andra kalkomradet, som ligger i socknens centrala delar med centrum kring
Glote, uppbygges bl. a. av ordovicium med Overvagande ortocerkalk. Haggingdsen
SV om Glote har en NO-brant, dir silurkalkstenen gar i dagen. Nidrmare Glote dr
kalkstenen tickt av fran vister overskjuten Vemdalskvartsit. Den dr dock synlig pa
lagre nivéder i Dyckesberget, Glotesasen, Nordidsen och Finvedsasen. Ett skarformat
kalkstensparti S och SO om Bolberget sitter stark prigel pa kirrvegetationen i dessa
trakter.

Ett tredje omrdde ger ur botanisk synpunkt intryck av att vara kalkinfluerat, nim-
ligen trakten SO om Ortholmen. Det kan rora sig om kalkhaltig morin, men ett
samband med lagren i det 6 km N déirom beldgna Kalkberget dr vil inte uteslutet.
De namnda kalkomradenas geografiska lige aterspeglas i utbredningen for Gymna-
denia conopsea (Fig. 3). Lokalen intill Linsells by torde dock betingas av en lokal
kalkanrikning.

Svensk Bot. Tidskr. 67 (1973)




14 Bengt Danielsson

Y] - n
Ll w
m.
i
]
w//" =
)
v S
\\ .
(@] (@]
N~ ©O
- —
)
ke
Q|
o)
Y r’§ ok ﬁ//
m.o L \t‘g. : ©
%1 B
Q 7 2
= o
[ = Py =) © ~ © )

Fig. 3. Utbredningen for Gymnadenia conopsea sammanfaller i stort sett med forekomsten av kalk-
kidrr, Dessa dr lokaliserade till Sérvattnet, trakten kring Gl6te och till omradet lingst i NO.
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I trakten av Glote finns diabasgangar med N-S-riktning. Dessa har dock inte sd
stor botanisk betydelse, eftersom de ligger i ett kalkrikt omrade.

Jordartsforhdllandena i Jimtlands lan har nyligen monografiskt behandlats av
Lundqvist (1969). Hér skall endast ndmnas ndgot om bonitetstalet, som dar ett matt
pa markens bordighet. I storre delen av socknen ér bonitetstalet 1-2 i den 5-gradiga
skalan. Endast i kaikomradena kring Glote och Sorvattnet nar boniteten virden mel-
lan 2 och 3. Det maste emellertid papekas, att dessa viarden grundas pa bergartsam-
mansittningen i jordprovernas grusfraktion. Den reella boniteten beror av ytterligare
en rad faktorer.

Klimat

Socknen faller inom det lokalkontinentala omrade, som stricker sig Over bl. a.
norra Dalarna och sodra Harjedalen. Skillnaden mellan januari och juli manaders
medeltemperaturer ir salunda 24°-25° (Angstrom 1953). Dygnets medeltemperatur
ijuli dr i den Ostligaste delen 14° och i den vistligaste 11°. Temperaturgradienten for-
orsakas av att hojden Gver havet stiger kraftigt fran O till V.

Vegetationsperioden borjar i storre delen av omradet 1-10 maj och slutar omkring
1 oktober. Under denna period dr nederborden 225-250 mm, varav genomsnittligt
nagot mer dn hilften faller fran vegetationsperiodens borjan till den 30 juni (Wallén
1953).

Floran i nagra olika terringtyper

Fidllfloran

Kalfjillet faller helt inom det lagalpina béltet och domineras av vidstrackta mattor
av renlavar. Denna omstindighet, liksom ocksa forekomsten av utbredda blockhav
av kalkfattiga bergarter, gor att fjillfloran ar mycket fattig, vilket framgar av Tab. I.
Tendenser till rikare flora finns i Somlinghagna-gruppens fjall, dar sirskilt en béck-
ravin mellan Stenhdgna (= Svanhagna) och Lillhdrdalsstoten hédrbdrgerar nagra
ansprakslosa fjillvixter, som inte antriffats annorstiddes i socknen: Carex Lachenalii,
Sibbaldia, Veronica alpina och Gnaphalium supinum. Ostbranten pa Digervélen (N
om Hovirken) hyser ocksd nagra i socknen ovanliga arter: Epilobium anagallidifo-
lium, Carex atrata och Bartsia alpina. En rik subalpin vegetation finns framfor allt i
SV-sluttningen av p. 940.

Sydvixtberg

Lokaler av denna typ ir sparsamma. De viktigaste dr Nordidsen, som besokts av
flera botanister (jfr Andersson och Birger 1912) och det V ddrom beldgna Dyckes-
berget, som framfor allt befunnits ha en intressant mossflora. I Nordiasen forekom-
mer bl. a. Lonicera xylosteum, Cotoneaster integerrima och Silene rupestris. 1 Dyckes-
bergets S-brant viixer ocksa den sistnimnda arten samt dessutom Platanthera bi-
folia. Den senare arten forekommer pa Overraskande hog niva i Korpflyets S-brant
(ca 1 000 m).
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Tabell 1. De alpina arternas forekomst pa nagra av fjdllen i Linsells socken.

G D B S g e FE 0 (S DA e

Lycopodium alpinum — — X X — X X P b x P %o
Athyrium alpestre L e e BTG LA T R s it
Juncus trifidus > X AR ¢ ¢ e el - Se y
Luzula spicata SEEPEMIAE A ST ORE =l i SRS SRR il (0 i o Ao B
Carex rupestris e P i ST LR e ] TS TV S eV e i
C. Lachenalii A8 Yoiwtond fipe SR CE oot LR IR TR ol R SRRl SN o e
C. Bigelowii X — X x X P x x LT S o AR
C. atrata a5 b G S don LRt g e e e el 1 U B A
Salix herbacea LRSS Th e el e AT S P e (R fee AT O R L il
Cerastium alpinum SR upes DS Tl i IS £ N . i ISR PREt P SRS T
Viscaria alpina SRR R x et Ll ingg
Sibbaldia procumbens e e Ko e s
Epilobium anagallidifolium IESAAC DR P et e | SRR SR b T
Loiseleuria procumbens - SRR X “AERE en W, < e
Phyllodoce coerulea X RO X X X x A <
Arctostaphylos alpina X b S e A ” X

Pedicularis lapponica L e e e e i W
Gnaphalium supinum R e R IRl i e I S g S e T e e g S

% Lokalerna ér foljande (hojd over havet):
1. Niskilsvalen (924); 2. p. 940; 3. Digerhagna (1024); 4. Strahagna (902); 5. Fruhagna (974); 6.
Somlinghagna-gruppen (1196); 7. Digervalen (1023); 8. Hoviirken (1125); 9. Glotdalsvalen (955);
10. Korpflyet (1174); 11. Glotesvalen (1008); 12. Dravagsvélen (933); 13. Tvillingvalen (917); 14.
Sitervalen (887)

Tabellen har ungefir samma omfattning som Tab. 8 i Wistrand (1962). Ur dennatabellhardock av
sockenarterna uteslutits Oxyria, som endast forekommer pa en silvin lokal, samt Hieracium alpi-
num, for vilken inga regelbundna anteckningar foreligger. Carex rupestris har tillagts.

Barrskogarna
Mycket stora arealer upptas av tallhedar, som i varje fall ur fanerogamfloristisk syn-
punkt nirmast kan betecknas som impediment. En bred zon i Ljusnans dalgang samt
omrddena N om Rénden uppemot forfjillen S om Sanfjillet har denna torftiga ka-
raktir. Salix starkeana och Anemone vernalis vixer dock pa dessa marker.
Granskogar av olika typer spelar ocksa stor roll. En statlig granurskog intar syd-
sluttningen av Bodarsjodsen 6 km N om Stradalen. Andra vackra granskogar med
bl. a. Goodyera finns pa N-sluttningen av valarna V om Linsell, men att doma av
nydragna skogsbilviagar skall de nu avverkas. Enorma kalavverkningar har under
inventeringsperioden dgt rum i barrskogarna, de kanske mest omfattande pa V-slutt-
ningen av Glotesvalen.

Myrarna

Myrvegetationen uppvisar stark variation alltifran extremrikkarr till utpriaglad mosse-
vegetation. De rikaste kirren finns i det centrala kalkomradet, speciellt i trakten S
om Bolberg, dir ett kirr med bl. a. Carex jemtlandica, C. flava och orkidéer patraf-
fats. Av vixtgeografiska skdl vore det inte omgjligt att finna Ophrys och Schoenus
ferrugineus hir. Detta har dock inte lyckats och med tanke p& den betydande hojden
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Fig. 4. Tuvorna av Carex nigra v. juncella koloniseras ofta av andra fanerogamer. Pa bilden fram-
trider Pedicularis sceptrum-carolinum, Salix lapponum och Potentilla palustris. 1 bakgrunden Ov.
Ransjon och Sanfjillet.

oOver havet (600 m) ar sannolikheten kanske inte sa stor. Arternas lokaler pa Jamt-
landssiluren ligger avsevirt lagre.

Aven i trakten av Sorvattnet forekommer rikkirr. Ett kirr med bl. a. Carex heleo-
nastes betecknades av Witting (1949) som 6vergangsrikkirr.

Floran vid sjoar, dlvar och andra vattendrag

Som ndmnts dr sjoarnas flora foga studerad. Isoétes-arter och Lobelia har konsta-
terats i Linsellsjon och i de langstrickta sjoar, som genomflytes av Ljusnan. Dir
forekommer ocksd Subularia och Ranunculus flammula v. reptans samt Sparganium-
och Potamogeton-arter.

Ljusnans striander dr mycket artrika, och av artforteckningen framgar, att manga
véxter hdr har sina enda forekomster i socknen. Dit hor t. ex. Primula scotica v.
scandinavica, Pteridium aquilinum, Veronica scutellata, Rhamnus frangula, Phalaris
arundinacea, Carex aquatilis och C. acuta. Ett karakteristiskt inslag utefter vissa av
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Fig. 5. Glotdalsvallen hor till de avsides beldgna fibodvallar, som hotar att vixa igen, sedan de
tagits ur drift. Hir vixte 1971 bl. a. Botrychium lunaria, Rumex acetosella, Stellaria graminea, Sa-
gina saginoides, Thlaspi alpestre, Viola tricolor, Galium mollugo och Campanula rotundifolia. 1 bak-
grunden Hovirken.

Ljusnans strinder dr hoga tuvor av Carex nigra v. juncella. Dessa koloniseras av flera
andra fanerogamer (och mossor), t. ex. Pedicularis palustris och sceptrum-carolinum,
Potentilla palustris, Solidago virgaurea och Salix lapponum (jfr Fig. 4).

Det stora fjallomradet mellan Linsell och Glote avvattnas av en midngd bickar
med rik vegetation och flora. Mirkligast dr en bick, som rinner N-ut fran Skorv-
dalsvalen. I en djup bickravin finns dir tre utpriglade fjillvixter, som dr mycket sill-
synta i denna del av landskapet: Oxyria, Saxifraga rivularis och Arabis alpina. Bland
ovriga karaktirsvixter vid denna och liknande bickar kan ndmnas Chrysosplenium
alternifolium, Cardaminz amara, Prunus padus, Ribes spicatum och Stellaria nemorum
ssp. montana.

Hir bor ocksa tilliggas, att Lofssjon numera ér ett vattenmagasin och Ljusnan

genom dammen vid sjon Lossnen ocksa dr reglerad.

Synantroper

I artforteckningen antyds nédgra fall av arealexpansion under 1900-talet. Bland de
mer patagliga fallen kan niamnas Matricaria matricarioides, Thlaspi alpestre och
Achillea ptarmica. Det dverraskande fyndet av Holcus mollis hor ocksa hit. Den se-
nare ir savitt kint den enda viixt, som har sin svenska nordgrins i Linsells socken.
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Flera andra synantroper upptrider pa en enda lokal, ofta vid fibodvallar o. dyl.
Detta giller t. ex. Hypericum maculatum, Vicia silvatica, Centaurea scabiosa, Gle-
choma och Lathyrus montanus. Deras framtid som sockenarter dr oviss, eftersom
fabodkulturen i stort sett dr under avveckling i Hirjedalen. I manga fall underhalls
visserligen byggnaderna, men avsaknaden av betande djur kommer med sikerhet att
medfora, att de Oppna omradena omkring fdbodvallarna snart kommer att viixa igen.

Négra negativa drag i floran

Floran i Sanfjillets nationalpark, som gransar till socknen i norr, undersoktes av
Arwidsson (1930). De flesta av nationalparkens arter har patriffats i socknen. Un-
dantag dr endast nagra i parken sillsynta vixter: Cardamine flexuosa v. ambigua,
Callitriche hamulata, Viola riviniana, Cassiope hypnoides, Diapensia lapponica och
Galeopsis ladanum.

Forvanande ér att inte Aconitum septentrionale observerats liksom inte heller 7rol-
lius. Cornus suecica har visserligen patraffats, men endast pa tva lokaler. Manga arter
med utpriglat 6stlig utbredning nar inte in i socknen. Bland dem som nidrmast vore
att vinta ar Ledum palustre och Myrica gale.

Kommentarer till artférteckningen

Nomenklaturen foljer Hylander (1955) med hinsyn tagen till de i hans Kdérlvéxtflora
11 (1966) foretagna dndringarna. De geografiska namnen aterfinns pd Svenska fjill-
kartan blad 14 (1966) och 15 (1950), i vissa fall med ldtt moderniserad stavning. Frek-
vensen anges omedelbart efter artnamnet med en siffra, som anger det antal 25 km?-
rutor, vari arten antraffats. Om en art har flera forekomster per kvadrat, inverkar inte
detta pd frekvenssiffran. Diaremot har samtliga lokaler angivits i prickkartorna samt
for de vixter, som forekommer i 1-5 rutor. For arter tillhorande denna senare kate-
gori anges lokalernas lige i klartext; om arten forekommer i 6-15 kvadrater anges
rutornas koordinater enl. Fig. 1. For arter med jimn spridning och med frekvens-
siffror Over 15 anges endast siffran utan kommentar. Hégsta majliga antal rutor ir
54, vilket alltsa motsvarar det antal kvadrater, som besokts under exkursionerna.

[B] eller [C] efter en lokalangivelse betyder, att arten angivits av Birger (1908)
resp. Cedergren (1916); [W] syftar pd Witting (1949), [SK] och [S] pd uppgifter (in
litt.) av Sven Kilander resp. Hugo Sjors. I det senare fallet kan lokalen vara &ver-
damd. Dessa sagesmin citeras endast da jag inte sjilv sett arten pa lokalen ifriga.
Uppgifter om forekomster av vissa Salix-hybrider hos Birger (1908) har inte med-
tagits.

Artforteckningen upptar 428 arter (inkl. ssp.) och 8 hybrider. Hartill kommer 13
Alchemillae och ett stort antal Taraxaca och Hieracia.
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Utover de specialister, som omnamndes i del I, onskar forf. tacka intendenterna
Carl-Fredrik Lundevall och Folke Bjorkbick vid Naturhistoriska riksmuseum samt
Dr Arne Stromberg vid SGU for virdefulla geologiska upplysningar. Ett tack rik-
tas ocksa till Dr Sven Kilander for ndgra viktiga lokaluppgifter och till Prof. Erik
Almquist for papekanden angdende litteraturkidllor. Ett speciellt tack tillkommer
Prof. Hugo Sjors for det generdsa erbjudandet till forf. att utnyttja det opublicerade
materialet fran Lofssjoinventeringen.

Artforteckning

Lycopodium selago  21. — L. annotinum 30. — L. clavatum 11. 16D: 6d, 7f, 8b-d, f,
g, 9b, d, j; 17D: 0i. — L. complanatum ssp. anceps 26. — L. alpinum 13. Utover pd loka-
lerna i Tab. I patriffad 3 km N Milen (17D 0a), pa Nedre Rishdjden (16D 9¢) samt pa Glotes-
asen (16D 7f).

Selaginella selaginoides 19. Hog lokaltithet utefter Ljusnan samt i kalkomrddena vid
Glote och Sorvattnet.

Isoétes lacustris 2. Linsellsjons S del (16D 8a), 1 km SO Ortholmen (17D 2j). — 1. echi-
nospora 1. Linsellsjons S del (16D 8a).

Equisetum arvense 18. — E. silvaticum 45. — E. pratense 21. — E. palustre 18. —
E. fluviatile 19. — E. hiemale 15. 16D: 7j, 8f, g, j, 9, j; I6E: 7a, 8a, 9a; 17D: Oa, i ,j, 1i,
i, 2j. — E. variegatum 8. 16D: 6f [S], 8, g, 9a; I6E: 8a; 17D: 0j, 1j, 2j. Av dessa lokaler lig-
ger 4 vid Ljusnan, de Ovriga i kalkomradena vid Glote o. Sorvattnet. — E. scirpoides 3.
Higgingisen (16D 6e), nira Skaftet fib. (16D 6f), Osterdsvallens fib. (16D 7f). Samtliga ar
kalklokaler.

Botrychium lunaria 10. 16D: 6e, 7f, h, j, 8f, g, 9e, j; 17D: Og, i. — B. lanceolatum 2.
Osterasvallens fib. (16D 7f), Nordidsens V-sida (16D 8g). — B. multifidum 2. Nordidsens
V-sida (16D 8g). Pa denna lokal, som ligger strax N om Nordidsens fib., vixer alla tre Bot-
rychium-arterna inom samma kvadratmeter. Ransjo (17D 0j?) [B].

Pteridium aquilinum 1. Niset N om Ov. Ransjon i ett rikligt bestind (17D 0j).

Cryptogramma crispa 3. Hovirken (16D 8d?) [B], Dyckesbergets S-brant (16D 8f), G16-
tesvalen, nira p. 1008 (16D 8g).

Matteuccia struthiopteris 2. Vid bicken 1 km SO Nybodarna fib. (16D 9h), nidset N om
Ov. Ransjon (17D 0j).

Woodsia ilvensis 3. Dyckesberget (16D 8f), Nordidsen, Finvedsasen (bada 16D 8g), berg
2 km OSO Ortholmen (17D 2j).

Cystopteris fragilis 5. Higgingdsen (16D 6¢e), Dyckesbergets S-brant (16D 8f), Nordidsen,
Finvedsasen (bada 16D 8g), bickravin 2 km V Sandvallen (16D 9i), p. 940 (17D 0a). Beldggex.
frin Dyckesberget och Finvedsésen tillhor ssp. eufragilis. — C. montana 1. 0,5 km SO
Héggingasvallen (16D 6¢).

Athyrium filix-femina 14. 16D: 71, j, 8g-i, 9g, i, j; I6E: Ta; 17D: 0i, j, 1i, 2j; 17E: Oa.
De vistligaste lokalerna ligger i hojd med Glote. — A. alpestre 5. Se Tab. 1.

Lastrea phegopteris 24. Den viistligaste lokalen ligger nidra Slagavallen fib. (16D 9¢). —
L. dryopteris 42.

Dryopteris filix-mas 1. p. 940 (17D 0a). — D. assimilis 26. Speciellt vanlig i fjallslutt-
ningarna nedanfor skogsgriansen.

Blechnum spicant 1.3 km NNV Sandbickvallen fidb. (16D 8h). Ett enda ex.

Asplenium trichomanes 2. Dyckesberget (16D 8f), berg 2 km OSO Ortholmen (17D 2j)-
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— A. viride 1. Higgingasen (16D 6e). Vixer mycket rikligt i en N-exponerad silurkalk-
brant.

Polypodium vulgare 6. 16D: 6e, 71, 8f, g, 9i; 17D: 2j. Pa samtliga lokaler i klippbranter.

Picea abies 54.

Pinus silvestris 54.

Juniperus communis  54.

Sparganium minimum 3. Glote (16D 8{?) [B], Ransjo (17D 0j?) [B], ndset S om Orten
(17D 1j). — S. hyperboreum 5. Myr S Dyckesberget (16D 81), strax S Finvedsésen (16D 8g),
myrhal 2 km ONO Milen (16D 9a), gbl S p. 940 (17D 0a), tjarn 3 km N Ransjs (16D 0j).
— S. Friesii * simplex 1.4 km NNV Ransjo (17D 0j). Av foréldraarterna finns endast S.
simplex i omradet. — S. angustifolium 3. Vid mynningen av Stran (16D 8d) [S], Linsell-
sjons S del (16E 8a), tjirn strax S om Brattolen, 3 km N Ransjo (bada 17D 0j). — S. simplex
2. Vid Randens utlopp i Ljusnan (16D 9j), ndset S om Orten (17D 1j).

Triglochin palustre 6. 16D: 6f [S], 7f, 8f, g; 17D: 0j, 2j.

Potamogeton alpinus 1. Somlingens nedersta lopp (16D 8d). — P. natans 3. Tjirn 2 km
V Brattolen (16D 0i), tjirn 3 km N Ransjo (16D 0j), tjirn pa Knippelberget (17E Oa). —
P. gramineus 1. T Ljusnan 2 resp. 4 km N Ransjo (bada 17D 0j). — P. gramineus * per-
foliatus 1. 1 Ljusnan 4 km N Ransjo (17D 0j) bland fordldrarna. — P. perfoliatus 3.
Linsellsjons S del (16E 8a), i Ljusnan 4 km N Ransjé (17D 0j), strax S Ortholmen (17D 2j).

Alisma plantago-aquatica 1. Ransjon (16D 9j?)[B].

Scheuchzeria palustris  11. 16D: 6f, Te[S], j, 8], 1, j, 9a[W], f[B]; /17D: 0j; 17E: Oa.

Tofieldia pusilla 16. Tydlig koncentration i de kalkforande delarna.

Maianthemum bifolium 36. Artens frekvens minskar patagligt i de vistligaste delarna.

Polygonatum odoratum 1. Higgingdsen (16D 6¢e)[B]. Den i [B] uppgivna lokalen Smad-
hamrarna torde ligga i Lillhdrdals sn. — P. verticillatum 11. 16D: 5f[B], 6d, e, 7f, 8g, i,
9j: 17D: 01, j, 1j, 2j. Frekvensen ér hogre i omradet &dn vad som framgéar av utbredningskar-
tan i Fries (1949). Detta giller speciellt Ljusnans dalging.

Convallaria majalis  19. Okind i socknens V del.

Paris quadrifolia 17. Frekvensen tilltar mot 0. Dock finns tva lokaler i den vistligaste
delen (p. 940 och ndra Sorvattnet).

Juncus trifidus  21. De flesta lokalerna upptas i Tab. 1. Dirutdver noterad fran Glotesdsens
N-viigg (16D 7f), Finvedsasens topp (16D 8g), Mossavélen (16D 9e), St. Skérvalen (16D 9g)
samt pa en lokal O om Ljusnan: Digervéilen (17E 2a). Karta: se Fig. 6. — J. bufonius 4.
Higgingdsens fib. (16D 6e), vigkant 2 km O om Dravagen (16D 7h), Linsells by (16D 9j),
1 km O om Linsell (16E 9a). — J. bulbosus 1. Higgingan (16D 7f)[S] (vattenformen). —
J. alpinus ssp. nodulosus 8. 16D: 6e, 7h, i, 9j; I6E: 8a, 9a; 17D: 0j, 2j. Flertalet av lokalerna
ligger i Ljusnans inundatzon. Dirutdver noterad pi kulturskapade stindorter, t.ex. vid
Higgingasvallen och O om Dravagen. — J. filiformis 39. — J. stygius 3. Dyigt kirr O
om Lofsasen (16D 7j), Ransjo (16D 9j2)[C], tjarn 1,5 km V Brattolen (17D 0j). — J. tri-
glumis 1. Artrik myr v. Higgingdn nidra dimningsgriansen (16D 6f)[S].

Luzula pilosa 41. — L. multiflora ssp. occidentalis 40. — L. sudetica 19. Utbredningen
forefaller att vara vistlig inom omradet: arten har inte noterats i Ljusnans dalgdng. —
L. pallescens 3. Vallodling 4 km S Linsell (16D 8j), D:0 0,5 km V Linsell (16D 9j), Mors-
berget (17E 1a)[C]. — L. spicata 2. Jfr Tab. L.

Molinia coerulea 26.

Phragmites communis  11. 16D: 7f, g, 8f; I6E: 8a, 9a; 17D: 0j, 1h-j, 2j; 17E: 0a. Vass
har inte observerats V om Glote-omradet.

Nardus stricta  39. Artens frekvens forefaller att 6ka V-ut i socknen.

Melica nutans  21.
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Fig. 6. Juncus trifidus forekommer i huvudsak pa klippor i det lagalpina biltet.
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Festuca ovina ssp. vulgaris 28. — F. rubra 31.

Poa annua 21. — P. supina 3. Lofsdalen (16D 8d)[SK], Lofsdalsvigen: ndra bron dver
Linan (16D 8i), niset N om Ov. Ransjon (17D 0j). — P. trivialis 6. 16D: Th, 9j; I6E: 8a,
9a; I7D: Oh, 1i. Enl. dessa noteringar skulle arten vara stlig i omrddet. Den torde dock,

liksom manga andra graminider, vara mycket forbisedd. — P. alpina 21. Jimnt men
glest spridd over hela omradet. — P. pratensis 30. Inga forsok har gjorts att hélla i sir
underarterna. — P. remota 4. Glote-omradet (16D 8g)[B], Dravagsvalens S-sluttning

(16D 8h), Sitervalen (16D 9i)[B], ndra Dalsvallen [17D 0g). — P. nemoralis 9. 16D: 6e,
£[S], 7, 8d[S], g, 9i; 17D: 0Oa, 1j, 2j. Den vastligaste lokalen ligger pa den artrika p. 940. —
P. glauca 2. Dyckesberget (16D 8f), Nordiasen, Finvedsasen (bdda 16D 8g). — P. palustris
3. Ovre dndan av St. Roragssjon (16D 7f)[S], Linsell v. Ljusnan (16D 9j).

Dactylis glomerata 4. Glote (16D 8g), Linvallen (16D 8i), Linsells by (16D 9j), vigkant
1,5 km VNV Digervalen (17D 2j).

Arrhenatherum pubescens 5. Ostasen (16D 7g), Linsells by (16D 9j), niset N om Ov.
Ransjon (17D 0j), Floen v. Randen (17D 0f), Dalsvallen (17D 0g).

Deschampsia caespitosa 47. — D. flexuosa 52.

Holcus mollis 1. T ett stort, dvervigande sterilt bestiand vid en forfallen flottarkoja vid
Nybodbron (16D 7i). Arten dr ny for landskapet. Dess kraftiga expansion har uppmérk-
sammats av Almquist och Bjorkman (senast 1970). Att doma av Hultén (1971) dr detta ar-
tens nordgrins i Sverige.

Calamagrostis epigeios 3. Kniittens SV-sluttning (16E 9a), vid Ljusnan 3 km N Ransjo
(17D 0g), 1 km S Ortholmen (17D 2j). P4 de sistnimnda lokalerna vixer arten i sand. —
C. purpurea 36. — C. neglecta 17. Vanligast i O delen, men iakttagen dnnu vid Asvallen
fab. 8 km V Lofsdalen.

Agrostis stolonifera 2. Vid Higgingdn inom diamningsomradet (16D 7f)[S], vid Ljusnan
1 km S Ortholmen (17D 1j). — A. tenuis 31. — A. canina ssp. fascicularis 7. 16D: 8d,
9j; I6E: 7a, 8a; 17D: Oh, j, 2j. — A. borealis 5.2 km NV Stenruten (16D 7¢), Lillhédrdals-
stotens N-sida (16D 7d) 2 km NO Sorvattnet (16D 9a), 4 km NV Stradalen (16D 9¢), Ny-
bodarna fib. (16D 9g). Lokalerna antyder en vistlig utbredning i socknen.

Alopecurus pratensis 15. 16D: 7g, h, 8¢, d[SK], g-i, 9a, g, j; I6E: Ta, 9a; 17D: Og, h,
1i. — A. geniculatus 15. 16D: 6f, 7f, h, 8d[SK], 1, g, i, 9d, j; 17D: Oh, j, 1i, j, 2j; I7E: Oa.
Utbredningens tyngdpunkt ligeger i socknens O hilft. — A. geniculatus * pratensis 1. Lofs-
dalen (16D 8d)[SK]. — A. aequalis 4. Vid tjirn strax SV p. 940 (17D Oa), vid Ljusnan 4
km N Ransjo (17D 0j), niset S Orten (17D 1j), strax S Ortholmen (17D 2j).

Phleum pratense ssp. vulgare 11. 16D: 81, g, i, 9a, g, i, j; I6E: 7a, 9a; I7D: 0g, 2j. —
Ph. commutatum  39.

Phalaris arundinacea 3. Linsell v. Ljusnan (16D 9j). Aven de dvriga lokalerna ligger vid
Ljusnan: 4 km N Ransjo (17D 0j), niset N om Ov. Ransjon (17D 0j), ndset S om Orten
{7DAN):

Hierochloé odorata 8. 16D: 6g, 7i, 8f, 9a, j; 17D: 0i, 11, j. Glest spridd &ver hela omradet.

Anthoxanthum odoratum 33.

Milium effusum 20.

Elytrigia repens 10. 16D: 6e, 7g, i, 8d, i, 9a, j; I6E: 9a; 17D: 9h, 1i.

Roegneria canina 12. 16D: 6e, 7f, 8d[S], g, h, 9j; I6E: 8a; I17D: 0i, j, 1h, j.

Eriophorum vaginatum 46. — E. Scheuchzeri 5. Higgingasen (16D 6e), Lofsdalen
(16D 8d), Finvedsasen (16D 8g), Glotdalsvalen (16D 9e), strax S Ortholmen (17D 2j). —
E. angustifolium ssp. angustifolium 36. — E. latifolium 12. 16D: 6e, f, 71, j, 8f-h, 9a, f;
17D: Og, 1i, j. Tydligt koncentrerad till kalkomradena. — E. gracile 2. Myr O Lofsasen
(16D 7j), Bolberg (16D 9f)[B].
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Scirpus lacustris 1. I Ljusnan utanfér Ransjo by (17D 0j).

Eleocharis palustris ssp. palustris 2. Vid Réndens utlopp i Ljusnan (16D 9j), strax S
Ortholmen (17D 2j). — E. mamillata ssp. mamillata 1. Pa flera lokaler 1-4 km N Ransjo
vid Ljusnan (17D 0j). — E. acicularis 2. Ransjd (17D 0j), 4 km N Ransjo (17D 0j), niset
S Orten (17D 1j). — E. quinqueflora 1. Kalkkdrr 1 km NV Svartisvallen (16D 8f).

Trichophorum alpinum 28. Tydligt koncentrerad till kalkomriddena. — 7. caespitosum
ssp. caespitosum  37.

Rhynchospora alba 1. Myr O Lofsdsen (16D 7j). Detta ér en viistlig utpostlokal for arten.

Carex rupestris 1. Hovirken, nira turistleden ca 200 m SV om toppen. Fyndet ir dver-
raskande, da kalkhalten pa lokalen inte kan vara hog. Arten ir givetvis vanlig i de kalkrika
fjéllen i NV Hjd, men avstandet dit dr betydande. — C. capitata 8. 16D: 6e, {[S], 7f, 81, g,
9f; 17D: 0j, 1j. Saknas savitt kint i det V kalkomradet men finns i de bida andra. — C.
pauciflora 38. Inte noterad V om Higgingasen. — C. chordorrhiza 20. — C. dioica 16.
— C. Lachenalii 1. Bickravin mellan Stenhagna och Lillhirdalsstoten (16D 7d). — C.
heleonastes 4. Rikkirr nira Skaftet fib. (16D 6e), N om Glotesdsen (16D 7f), SO Nordi-
asen (16D 8g), niara Sorvattnet (16D 9a)[W]. — C. canescens 44. — C. brunnescens coll.
29. Forekommer bl. a. pa Somlinghdgnas topplata. — C. fenuiflora 2. Valmen, nira socken-
griansen (17D 1h), Ortholmen (17D 2j)[B]. — C. loliacea 16. Inte observerad V om Lofs-
dalen. — C. echinata 14. 16D: 71, h, i, 8b-d, g-j, 9¢; I6E: 8a, 9a; 17D: 0j. — C. diandra
4. Svartédsvallen (16D 8f), 2 km O Milen och nira Sorvattnet (16D 9a), kiirr 3 km SO Bol-
berg (16D 9g), Jon-Hans-floen (17D 2j). — C. appropinquata 1. Higgingisen (16D 6¢)[B].
— C. leporina 1. Nira Ljusnan 4 km N Ransjo (17D 0j). Arten ér sillsynt i Hjd. Lokalen
anvinds ofta som tiltplats och rastplats for husvagnar. — C. aquatilis 2. Strax N om Ran-
sjo och 3,5 km N didrom (17D 0j), strax S Ortholmen (17D 2j). — C. Bigelowii 18. Utbred-
ningen framgar av Tab. I. — C. acuta 2. Linsell v. Ljusnan (16D 9j), Linsellborren (16E 8a),
niset S Orten (17D 1j). — C. nigra (inkl. var. juncea) 43. — C. Buxbaumii ssp. Buxbaumii
6. 16D: 9a, j; 17D: Oa, j, 1], 2j. De flesta lokalerna ligger utefter Ljusnan; dessutom tva i
den vistligaste delen. — C. Buxbaumii ssp. alpina 1. Rikkirr 2 km SO Bolberget bland
Carex jemtlandica (16D 9f). — C. atrata 4. Jfr Tab. I. De tva ovriga lokalerna ir: Higging-
asen (16D 6e)[B] och Nordiasens V-sida (16D 8g). — C. norvegica ssp. inferalpina 11.
16D: 6e, f, 71, 8d[B], h, j, 9i[B]; /7D: 0g[B], i, 1], 2j. De i [B] angivna lokalerna hiinfores till
C. alpina. Med all sikerhet ar det i samtliga tre fall friga om ssp. inferalpina. — C. vaginata
38. — C. panicea 9. 16D: 6f[S], 8f, g, 9j; I6E: 8a; 17D: Oa, j, 1j, 2j. Lokalerna ligger i
Ljusnans strandzon samt i de kalkbetonade omradena kring Gléte och p. 940. — C. livida 7.
16D: 7j, 8j, 9a[W], j[B]; 16E: 8a; I17D: 0i, j. — C. magellanica 39. — C. limosa 14. 16D:
6f[S], 7el[S], i, j, 8f, j, 9a[W], £, j; I7D: 0a, i, j, 2j; I7E: 0a. — C. pallescens 4. Ov. Lindals-
vallen fib. (16D 8h), Linsells by (16D 9j), Linsellborren (16E 8a), Floen v. Randen (17D 0f).
I omrédet kring kyrkbyn ér arten vanlig: 6 lokaler har noterats mellan Ransjo och Linsell
(i samma ruta). — C. globularis 32. Medan arten ar synnerligen vanlig dnnu strax O Lofs-
dalen har ingen enda lokal antecknats V ddrom. Karta: Fig. 7. — C. ericetorum 2. Linsells
by samt pa tva stillen 2 km N och 2 km NV Linsell (16D 9j), Ortens SO vik (17D 1j). —
C. digitata 3. Higgingasen (16D 6e), Nordidsen, Finvedsdsen (16D 8g), Linsellborren
(16E 8a). — C. ornithopoda 5. Dyckesberget (16D 8f), Linsells by och vid Riandens utlopp
i Ljusnan (16D 9j), Floen (17D 0f), 2 km NO Skorvdalsvallen (17D 0i), Ortens SO vik
(17D 1j). — C. capillaris ssp. capillaris 12. 16D: 6e, {[S], 7g, i, 8g, h, 9a, f, j; 17D: 0a, 1j,
2j. Har ungefiar samma utbredning som Gymnadenia (Fig. 3).—(C. atrofusca). [B] upptar arten
fran Linsells vélar, men uppgiftens riktighet kan ifrigasittas (Danielsson 1971). C. flava
21. Tydligt koncentrerad till kalkomradena och dessutom vanlig utefter Ljusnan och Ran-
den. — C. flava x Oederi coll. 3. Randens utlopp i Ljusnan (16D 9j), 4km N Ransjo
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Fig. 7. Carex globularis forefaller att ha en markerad utbredningsgridns genom socknen. Klotstarren
ar en karaktirsvixt fér sumpiga granskogar i de 6stra delarna av undersokningsomradet.
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(17D 0j), strax S Ortholmen (17D 2j). Bland forildraarterna. — C. jemtlandica 2.2 km SO
Bolberg i synnerligen rikligt bestind (16D 9f), 0,5 km SO Ortholmen v. vigen (17D 2j). —
C. Oederi coll. 6. 16D: 9j; I6E: 8a; 17D: 0i, j, 1j, 2j. Fyra av lokalerna ligger vid Ljusnan,
de bada 6vriga strax SV p. 940 och vid Stenlokarna, som forefaller att tidigare ha hingt sam-
man med Randen. Det har visat sig omgjligt att hinfora populationen till nigon av de i Hy-
landers flora upptagna underarterna. — C. lasiocarpa 20. — C. vesicaria 8. 16D: 6e, 8,
9j; I6E: 8a, 17D: 0i, j, 1j, 2j. Sex av lokalerna ligger vid Ljusnan. — C. rostrata 38.

Epipogium aphyllum 1. Ett ex. i sluttande rikkirr strax NO Glotesasen (16D 7f).

Listera ovata 2. Higgingdsen (16D 6e)[B], strax NO Glotesasen (16D 7f). — L. cor-
data 25.

Goodyera repens 2. Tvé lokaler strax SV Sandvallen (16D 9i), Sitervalen (16D 9i)[B],
Nordiasen (16D 8g)[B].

Corallorhiza trifida 23. Inte observerad V Lofsdalen.

Platanthera bifolia 7. 16D: 8f, 9j[B]; I6E: 9a; 17D: 0j, 1g, i, j. Anmirkningsvird ir en
forekomst i Korpflyets S-brant.

Coeloglossum viride 17.

Gymnadenia conopsea 15. 16D: 6e, 7f-h, 8e-h, 9a, ¢[B], f, j; 17D: Oa, 1j, 2j. Karta:
Fig. 3.

Dactylorhiza incarnata 10. 16D: 6e, 7j, 8f, g, i, j, 9¢[B], f, j; /7D: 0a. Forf. har inte iakt-
tagit var. cruenta i socknen. Denna form anges dock frin Higgingisen (16D 6e) av [B]. —
D. incarnata * maculata 1. Sluttande kirr NO om Lofsasen 5 km S Linsell (16D 7j). Bland
fordldraarterna. — D. Traunsteineri 5. Higgingisen (16D 6e), kalkkirr SO och O Nordi-
asen (16D 7g och 8g), NV om Svartdsvallen (16D 8f), 2 km SO Bolberg (16D 9f). Arten
tycks endast férekomma i det centrala kalkomradet. Den av Hylander pipekade karaktiren:
tydl. tandade braktéer (under stark lupp), forefaller palitlig. Populationen torde kunna foras
till var. Blyttii. Att doma av Hultén (1971) tycks arten inte tidigare vara angiven fran Hjd. —
D. maculata ssp. maculata 30. Spridd over hela socknen men med avtagande frekvens i
V. — D. maculata ssp. Fuchsii 4. NO Glotesasen (16D 7f), Dravagsvélens S-sluttn. (16D 8h),
Siitervilens S-sluttn. (16D 8i), Tvillingvalens S-sluttn. (16D 91i). Svarbedomda Overgings-
former till ssp. maculata forekommer flerstides. Underarten ér inte registrerad for Hjd i
Hultén (1971).

Populus tremula  29.

Salix reticulata 1. Vid SO-stranden av en liten tjirn 0,5 km V p. 771 pd Higgingdsen
(16D 6e¢). Nitvidet vixer hir i ett kalkkérr. Arten uppges frain Higgingdsen i [B] (funnen av
S. J. Enander). Det dr maojligen fraga om samma lokal. — S. herbacea 6. Jfr Tab. I. Inom
Somlinghdgna-gruppen har arten patréffats pa fyra lokaler. — S. glauca 24. Arten ir spar-
samt foretradd i socknens O delar. — 5. myrsinites 6. 16D: 6e, f, 7g, 8f, g, 9f. Liksom D.
Traunsteineri exklusivt forekommande i det centrala kalkomradet. — S. phylicifolia 38. —
S. myrsinifolia coll. 16. Som namnts tidigare svar att finna ren. — S. arbuscula 2. Higging-
asen (16D 6e)[B], nira Higgingens nedre lopp (16D 6f)[S]. — S. myrtilloides 8. 16D:
6e, f, 71, j, 8d[B], g[BI], 9j[B]; /6E: 8a. — S. starkeana 16. En karaktirsvixt for tallhe-
darna. — S. aurita 12. 16D: 7i, j, 8¢[B], f[B]; I6E: 7a, 9a; I17D: Of, j, 1hj. I7E: 0a. Den
vistligaste lokalen ligger vid Hovirken. — S. cinerea 3. V Ljusnan mitt emot Ransjo by
(16D 9j), Linsellsjons O-strand (16E 8a), tjirn 3 km N Ransjo by (17D 0j). — S. caprea 35.
Silg har inte noterats V Strddalen. — S. repens 1. Linsells by, Ransjo (16D 9j)[B]. —
S. lapponum 45. — S. hastata 1. Somlingens nedre lopp (16D 8d)[S]. — S. lanata 1.
»Kalkbrottet v. Dravagen» [B]. Enl. ortsbefolkningen skall detta kalkbrott ligga i Nordi-
asens O-sluttning. Jag har dock inte kunnat finna lokalen. Trolig kvadrat: 16D 8g. — .
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pentandra 9. 16D: 6f[S], Th, 8f, g, j, 9j; 17D; 0j, 2j; 17E: Oa. Detta innebir en i stort sett
ostlig utbredning.

Betula verrucosa 4. Djursvallen (16D 5f), Linsells by (16D 9j), Linsellknitten (16E 9a),
Ortholmen (17D 2j). Trots mycket sokande har jag inte lyckats finna vartbjork pa fler lo-
kaler. — B. pubescens 54. — B. nana 54. — B. nana * pubescens 3. Endast noterad for
Risvalen (16D 6e), Svartasvallen (16D 8f) och Nybodknitten (16D 9g) men sikerligen ét-
skilligt allmédnnare.

Alnus incana 22. Utbredningen ar klart ostlig. Graalen forekommer dock dnnu vid Som-
lingen V Lofsdalen.

Urtica urens 1. Linsells by (16D 9j). — U. dioica ssp. dioica 8. 16D: 7i, 84, i, 9j; 17D:

0f-h, 1i.
Rumex longifolius 24. — R. acetosa coll. 42. Typisk ssp. lapponicus belagd fran Hég-
gingasen (16D 6e). Jag har dock inte vagat urskilja underarterna vid inventeringen. — R.

acetosella  27.

Oxyria digyna 1. N-exponerad bickravin 2 km V Sandvallen (16D 9i). Detta ér en syd-
stlig utpostlokal, som dessutom rymmer Saxifraga rivularis och Arabis alpina.

Polygonum aviculare 4. Lofsdalen (16D 8d), Nordiasens fab. (16D 8g), 4 km S Linsell
(soptipp) (16D 8j), Linsells by, Ransjo (badda 16D 9j). Arten vixer pd gérdstun o. dyl. loka-
ler, som endast tillfilligtvis besokts, varfor den sikerligen dr betydligt allmidnnare &n vad
ovanstaende fyra lokaler ger vid handen. — P. viviparum 43. — P. convolvulus 1. Linsells
by (16D 9j).

Chenopodium album 3. Linsells by (16D 9j), skogsbilvig 2 km O Nybodarna fib. (17D 0h),
ruderatplats 3 km O Ortholmen (17D 2j).

Montia fontana ssp. lamprosperma 12. 16D: 6f, 7f, 8b-d, h, 9a, e, f, j[B]; I16E: 8a; I17D:
0h.

Stellaria nemorum ssp. montana 19. Arten ir inte pavisad i Ljusnans dalging och inte
heller i socknens vistligaste delar. — S. media 13. 16D: 7f-h, 8b, c, g-i, 9a, j; 17D: Oh, j,
2j. — S. alsine 6. 16D: 6¢e[B], f, 7f, 8d[Bl, g, 9¢c. Spec. vanlig i killdrag. — S. palustris 3.
Nyboddammen (16D 7h), Nybodbron (16D 7i). Pa bada lokalerna invid Draggan. Linsell-
sjons NO strand (16E 9a). — S. graminea 17. — S. longifolia 6. 16D: 6e, 7c, ¢, 8¢, d, i. —
S. calycantha 23.

Cerastium cerastoides 1. Bickravin mellan Stenhdgna och Lillhdrdalsstoten (16D 7d). —
C. arvense 2. Strax V Granasen (16D 7h), Linsells by (16D 9j). — C. alpinum 2. Hig-
gingdsen (16D 6e)[B], Hovirken, strax S toppen (16D 8d). — C. fontanum 1. Somlingen
[16D 8d)[S]. Formodligen forbisedd. — C. holosteoides 23.

Sagina saginoides 4. Higgingasvallen fib. (16D 6e), Osterdsvallen (16D 7f), Nordiasens
fab. (16D 8g), Glotdalsvallen fib. (16D 9¢). — S. procumbens 14. 16D: 6f, 7g-i, 8b-d, g,
1, 9estaiseloiE 9 a: 17D 507

Spergula arvensis 2. Linsells by (16D 9j), Linsellknétten (16E 9a).

Scleranthus annuus 1. Linsells by (16D 9j) [B].

Lychnis flos-cuculi 1. Djursvélens N-sluttning i ett videsndr (16D 5e). Arten ér i [B]
uppgiven frdn en nirbelidgen lokal i Lillhdrdals sn.

Viscaria alpina 3. Jfr. Tab. 1.

Silene cucubalus 7. 16D: 7g, 8¢, 9j; I6E: 9a; 17D: Oh, j, 2j. — S. rupestris 2. Dyckes-
berget (16D 8f), Nordidsens V-brant (16D 8g).

Melandrium rubrum 39.

Dianthus deltoides 1. Ransjo (16D 9j)[B].

Nymphaea candida 6. 16D: 7j, 8j; I6E: 8a; 17D: 0j, 1j[B]; I7E: Oa. Enl. dessa fynd skulle
utbredningen vara utpriglat ostlig.
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Nuphar luteum 13. 16D: 6f[S], 7e[S], f, i, j, 8], 9j; I6E: 8a; 17D: 0i, j, 1j, 2j; 17E: Oa.

Thalictrum simplex 10. 16D: 7g, i, 8i, 9g, j; I6E: 8a, 9a; 17D: 0f, g, j. Inte noterad i
omradets V hilft. — Th. alpinum 6. 16D: 9a, j; I6E: 8a; 17D: 0a, j, 1j. Endast sedd i sock-
nens Ostligaste och vistligaste delar.

Actaea spicata 4. Higgingasen (16D 6e), Nordiasens V-sluttning (16D 8g), bickravin
SV Glotesvalens topp (16D 8g), Stuguvalens S-sluttn. (16D 91i), Sitervalen (16D 91i)[B],
niset N Ov. Ransjon (17D 0j).

Caltha palustris  34.

Anemone nemorosa 2. Rombovallen 3 km V Lofsdalen (16D 8d), Glote (16D 8¢g?)[B]. —
A. vernalis 6. 16D: 8d, 9j; I6E: 8a, 9a; 17D: 1i, j. Pa Hovdrken gar mosippan upp i reg.
alp.

Ranunculus peltatus 8. 16D: 71, i, 9a, e, j; I6E: 8a; 17D: 0j, 1j. — R. trichophyllus v.
eradicatus 1. Strans mynning och Somlingan (16D 8d)[S]. — R. hyperboreus 6. 16D:
6f[S], 8d, g[B], 9a, c; /7D: 0g[B]. Denna vaxtgeografiskt intressanta art har vistlig utbred-
ning i socknen. — R. auricomus coll. 16. — R. acris ssp. boraeanus 42. Karta: Fig. 2. —
R. repens 31. Forekommer ofta i fuktiga videsnar och liknande lokaler langt frin bebyg-
gelse. — R. flammula v. reptans 11. 16D: 6g, 8d[S], ], 9a, j; I6E: 8a; 17D: Oa, i,j, 1j, 2j.
Karaktdrsart spec. pa Ljusnans strander.

Fumaria officinalis 1. Ransjo (16D 9j?) [B]. Fyndet gjordes under Sjostrands resa 1832.

Sinapis arvensis 1. Linsells by (16D 9j). Ogris i fodersddodling.

Lepidium neglectum 1. Linsells by (16D 9j). Ny for landskapet.

Thlaspi arvense 1. Linsells by (16D 9j). — Th. alpestre ssp. gaudinianum 19. Spridd vid
fibodar, gardar och efter vigkanter i hela socknen. Arten uppges inte for Hjd av Birger
(1908). Den anges som ny for landskapet av Cedergren (1916).

Capsella bursa-pastoris 8. 16D: 7h, 8h—j, 9a, g, j; 17D: Oh.

Subularia aquatica 5. Linsellsjons S del (16E 8a). Ovriga lokaler ligger vid Ljusnan:
Linsell (16D 9j), strax N Ransjo och 3 km N ddrom (17D 0j), niset S Orten (17D 1j), Ort-
holmen (17D 2j).

Cardamine amara 34. — C. pratensis coll. 8. 16D: 6f[S], 8d[S], I, j, 9a, j; 17D: 0j, 1j.

Barbarea vulgaris 9. 16D: 6f, 7g, h, 8g-i, 9j; 17D: Oh, 2j. — B. stricta 8. 16D: 6f, g,
9g, j; 17D: Of, j, 1j, 2j. Lokalerna ligger vid Ljusnan, Lofsen och Randen.

Arabis alpina 2. Higgingasen (16D 6¢)[B], N-exponerad bickravin 2 km V Sandvallen
(16D 91). Pa den sistndmnda lokalen tills. med Oxyria och Saxifraga rivularis.

Cardaminopsis arenosa 15. 16D: 6e, 7g-i, 81, g, i, 9a, g, j; 17D: Oa, f, i, 1j, 2j. Inte upp-
given av Birger (1908), diremot av Cedergren (1915), dock inte fran Linsells sn. — C. sue-
cica 5. Roragsjodammen (16D 6f), Glote (16D 8f), 2 km NV Linvallen fib. (16D 81i),
Linsells by (16D 9j), vid Orten nidra Morsbergsbicken (17D 1j). Denna art verkar ha spritts
till Hjd tidigare 4n C. arenosa men ar nu betydligt séllsyntare in denna.

Rorippa islandica 8. 16D: 8g[Bl, j, 9¢e[B], j; I6E: 8a, 9a; 17D: 0f, j. Inte noterad i omra-
dets V halft.

Erysimum cheiranthoides 2. 2 km NV Linvallen fib. (16D 8i), Linsells by 0.2 lok. strax
N dédrom (16D 9j), koja v. Valmen (17D 11i).

Parnassia plaustris  28.

Saxifraga stellaris 1. Vid Sodan nidra Dalsvallen (17D 0g). — S. rivularis 1. PaA Oxyria-
lokalen (16D 9i). Till artens nidrmaste lokal dr avstandet ca 8 mil.

Chrysosplenium alternifolium 17. Utbredningen sammanfaller vil med den for Stellaria
nemorum.

Ribes spicatum coll. 13. 16D: 6e, f, 7i, 8d[S], {[B], 9a, g, i[B], 17D: 0f, g,j, 1h, i. Framfor
allt spridd langs béackar och aar.
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Filipendula ulmaria  38.
Prunus padus 13. 16D: 7i, 8¢, i, 91, j; I6E: Ta, 8a; 17D: 0g-j, 1], 2j. Speciellt vanlig efter
Ljusnans och Réndens dalforen.

Rubus chamaemorus 54. — R. arcticus 10. 16D: 6f[S], g, 7¢[S], h, i, 84, f, g, 9j; 17D:
1j. Den vistligaste lokalen ligger vid Lofsdalen. — R. saxatilis  36. — R. idaeus 36. Inte
noterad V om Stradalen.

Fragaria vesca 15. 16D: 6e, f, 7f, h, i, 8f, g, j, 91, j; 17D: Oa, g, i, 1h, j. Den vistligaste
och tillika hogst beligna lokalen ligger i S-sluttn. pa p. 940.

Potentilla palustris 44. — P. argentea 1. Ransjo (16D 9j?)[B]. Lokalen hérrér fran Sjo-
strands resa 1832. — P. norvegica 7. 16D: Th, 8¢, 1, j, 9j; 17D: 11, 2j. Ingenstides sedd i
S-branter eller annan naturlig vegetation. — P. Crantzii 13. 16D: 71, g, 8¢, i, 9g, j; I6E:
8a, 9a; I7D: Oa, f, g, 1j, 2j. Sirskilt spridd utefter Ljusnan men noterad sa langt V-ut som
i S-sluttn. av p. 940. — P. erecta 36.— P. anserina ssp. euanserina 1. Ett sterilt ex insamlat
i en fodersidodling i Linsells by (16D 9j).

Sibbaldia procumbens 1. Bickravin mellan Stenhéagna o. Lillhdrdalsstoten (16D 7d).

Alchemilla alpina 7. 16D: 6d, f[S], 7d, g, i, 8g; I17D: 0g. — Alchemilla vulgaris coll.
Apomiktiska Alchemillae avses bli behandlade i ett separat meddelande. Négra viktigare
fynd har meddelats av forf. (1971).

Rosa majalis 11. 16D: 7j, 8g, i, j, 9j; I6E: 8a; 17D: 0i, 1h, j, 2j; I7E: 1a. De flesta lo-
kalerna ligger ndra Ljusnan.

Sorbus aucuparia 45.

Cotoneaster integerrimus 1. Nordidsens V-brant (16D 8g). Uppgiven hirifrin av Dahl-
stedt (i [B]).

Geum rivale 43.

Trifolium aureum 1. Dravagen fore 1890 (16D 7g)[B]. — T. spadiceum 6. 16D: 6f, 7j,
8j, 9j; I6E: 7a, 2j. Vid fibodvallar o. vigkanter. — T. hybridum 6. 16D: 5f, 8f[B], i,
9j; 17D: 2j. — T. repens 28. — T. pratense 22.

Lotus corniculatus 10. 16D: 6f, 8g, j, 9j; 16E: 8a, 9a; 17D: 0j, 1j, 2j; 17E: 1a. Sérskilt
vanlig som vigkants- och strandviixt i Ljusnans dalgang, men arten forekommer ocksa i
en del branta bergssluttningar, t. ex. pa Nordidsen.

Astragalus alpinus 5. Nordidsens fib. (16D 8g), Linsells by och flerstides N-ut mot Ran-
sjo (16D 9j), p. 940 (17D 0Oa), Ortens SO strand (17D 1j), ndra Ortholmen (17D 2j).

Vicia silvatica 1. Nordiasen, strax N om fib. (16D 8g). Vad Hjd betriffar endast upp-
given fran ett par lokaler i Tdnnis sn [B, C]. — V. cracca 16. Artens frekvens avtar patag-
ligt V-ut. — V. sepium 8. 16D: 7i, 81, i, j, 9g, j; 17D: 0f, g. De flesta lokalerna ligger vid
fabodvallar.

Lathyrus pratensis 10. 16D: 7g, 81, g, i, j, 9j; I6E: 7a, 8a, 9a; I17D: 0g. Ingen observa-
tion vistligare dn Glote. — L. montanus 1. Indiga ca 2 km NV Linsell i ett titt bestand
(16D 9j). Tycks endast vara kiind fran en ytterligare lokal i Hjd (i Ytterhogdals sn, [B]).

Oxalis acetosella 24.

Geranium silvaticum 47.

Callitriche verna 3. Higgingans nedre del (16D 6f)[S], nedre Sémlingen (16D 8d)[S],
Linsellsjons S del (16E 8a).

Rhamnus frangula 4. Linsells by mot Ljusnan samt vid Randens utlopp i Ljusnan (16D 9j),
Stenlokarna (17D 0i), V om Ljusnan mitt emot Ransjd by (17D 0j), ndset S Orten (17D 105

Hypericum maculatum 1. Valvallens fab. (16D 8i).

Drosera rotundifolia  24. Denna art, liksom den féljande, ér inte sedd V om Lofsdalen. —
D. anglica 14. 16D: 7i, j, 8d-g, i, 9a[W], e[B], j[Bl; 17D: 0i, j, 1j; I7E: Oa. — D. anglica *
1. Ransjo (16D 9j?)[B].

rotundifolia
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Viola mirabilis 4. Nordiasens V-sluttning (16D 8g), Linsells by (16D 9j), Stenlokarna
(17D 0i), 5 km N Ransjé v Ljusnan (17D 0j). — V. montana 15. 16D: 71, h, 8g-i, 9g, j;
I6E: 8a; 17D: Oa, f, g, i, j; 17D: 1j, 2j. — V. epipsila 28. — V. palustris  16. — V. biflora
4. Samtliga lokaler ligger v. Ljusnan: Linsells by o. strax S Ransjo (16D 9j), Linsellborren
(16E 8a), 4 km N Ransj6 (17D 0j), Morsbergsbickens utlopp (17D 1j). — V. tricolor ssp.
eutricolor 25.

Daphne mezereum 16. Speciellt rika bestind finns utefter Valmen.

Epilobium palustre 25. — E. davuricum 9. 16D: 8h, j, 9f: I6E: Sasstl7 D01y 1, 1527
Den vistligaste forekomsten ligger 2 km SO Bolberget. — E. anagallidifolium 1. Diger-
vélens O-stup, pa en klipphylla (16D 9d). Bortsett fran en lokal pa Vedungfjillet i Lillhir-
dals sn [C] ligger artens ndrmaste forekomster i NV Hjd. — E. lactiflorum 6. 16D: 6e, f[S],
8g, 1, 9e, i. — E. alsinifolium 20. — E. Hornemanni 25.

Chamaenerion angustifolium 53.

Mpyriophyllum alterniflorum 10. 16D: 6f[S], 7f[S], i, 8d[S], 9j; I6E: 8a; I7D: Of, i, j,
2j. Alla lokaler ligger i socknens O hilft.

Hippuris vulgaris  10. 16D: 6f[S], 7f[S], h, 8d, i; 17D: 0i, j, 1h—j.

Cornus suecica 2. Djursvallen (16D 5f)[B], St. Skirvalens N-sluttning [16D 9g]. Hir
viixer arten mycket rikligt. Det dr dock Overraskande att den inte patriffats pa fler stéillen.

Anthriscus silvestris  30.

Carum carvi 6. 16D: 71, j, 8f, g, i, 9j.

Pimpinella saxifraga 3. Linsells by och Randens utlopp i Ljusnan (16D 9j), Ortens SO
strand (16D 1j), Ortholmen (strax S) (17D 2j).

Angelica silvestris  31. — A. archangelica 16. Utbredningen har vistlig tendens, endast
en lokal har noterats i Ljusnans nirhet.

Heracleum sibiricum ssp. sphondylicum 2. Nira bron 6ver Storfjiten i Sérvattnet (16D 9a),
v. landsvigen 4 km N Ransjo (17D 0j).

Moneses uniflora 18. Den viistligaste lokalen ligger vid Lofsdalen.

Pyrola minor 30.— P. media 4. Nordifsen (16D 8g)[B], Linsellborren (16E 8a), Mors-
bergsbiicken (17D 1j), Morsberget (17E 1a). — P. rotundifolia 21. — P. chlorantha 7.
16D 8t g, 915 17D h, 1, 2.

Ramischia secunda  26.

Loiseleuria procumbens 14. Jfr Tab. I. Dirutdver patriffad pa Ned. Rishojden (16D 9c).

Phyllodoce coerulea  25. Jfr Tab. I. Forekommer ofta i barrskog och ir di litt forbisedd
efter blomningen. Den Ostligaste lokalen dr Sitervélen.

Andromeda polifolia  36. — Arctostaphylos uva-ursi 16, Utbredningen ir utpriglat ost-
lig. Den viistligaste lokalen dr pa Glotesdsens S-sida. — A. alpina 22. Jir Tab. 1. Utover de
tabellerade lokalerna kan nimnas Digervilen (17D 2j). Detta ir den enda lokalen O om
Ljusnan.

Vaccinium vitis-idaea  54. — V. uliginosum 54. — V. myrtillus 54. — V. oxycoccos 19.
— V. microcarpum 37. 1 motsats till den forra arten jaimnt spridd 6ver hela omradet.

Calluna vulgaris  54.

Empetrum nigrum 2. Nedre Haggingan (16D 6f)[S], Linsellsjons S strand i kanten av
hjortronmosse (16E 8a). Detta forefaller att vara de forsta observationerna av arten i Hjd. —
E. hermaphroditum 54.

Primula scotica v. scandinavica 1. Vid Ortens SE strand, ett 50-tal individ (17D 1j). Detta
ar en Ostlig utpostlokal i denna bicentriska arts sodra utbredningsomrade. Avstindet till
nidrmaste lokal torde vara ca 10 mil.

Lysimachia thyrsiflora 5. Higgingan (16D 6f)[S], Lofsin strax V Smahamrarna (16D 6g),
Glote (16D 8f)[B], 1 km N Linsell (16D 9j), Linsellsjons ostligaste del (16E 8a).
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Trientalis europaea 54.

Gentiana nivalis 8. Nira Skaftet fib. (16D 6f), Osterasvallen (16D 7f), Ostasen (16D 7g),
Svartasvallen (16D 8f), Nordiasen (16D 8g), Linsells by (16D 9j) [B], Stenlokarna (17D 01i),
Ransjo (17D 0j) [B].

Gentianella campestris 6. 16D: 7f, g, 8¢, 9j; 17D: 0j[B], 1j. — G. amarella 2. Nordiasen
(16D 8g), Ransjo (17D 0j) [B].

Menyanthes trifoliata  27.

Polemonium coeruleum 2. Linvallen fab. (16D 8i), soptipp 1 km S Ostberget (16E 8a).
Sikerligen odlad som prydnadsvixt och forvildad.

Mpyosotis palustris 1. Mellan Glote o. Svartdsvallen (16D 8f). — M. laxa ssp. caespitosa
4. Linsell v. Ljusnan (16D 9j), Réndens utlopp (16D 9j), 3 km N Ransjé (17D 0j), Mors-
bergsbickens utlopp (17D 1j), strax S Ortholmen (17D 2j). — M. silvatica ssp. frigida 8.
16D: 6d, e, 7f, 8g, 9a, i, j[Bl; 17D: 0g. — M. arvensis 7. 16D: 7g, h, j, 8d, h, i; I17D: 2j.
Flera av lokalerna ar fabodvallar.

Scutellaria galericulata 3. Nira Randens utflode i Ljusnan (16D 9j), strax N Ransjo by
och mitt emot byn V om Ljusnan (17D 0j), ndset S Orten (17D 1j).

Glechoma hederacea 1. Vid skogskoja nira Valmen V Loddesasen (17D 1i). Enl. den éldre
litteraturen endast kind fran Sveg [B]. Denna uppgift hiarstammar fran 1842, da K. F.
Thedenius insamlade arten vid préistgarden.

Prunella vulgaris 8. 16D: 71, 81, 9j; 17D: 0g, i, j, 1j, 2j. Utbredningen dr koncentrerad
till Ljusnans strinder, ddr arten forekommer pa flera lokaler i varje ruta.

Galeopsis bifida 3. Vid flottarkoja 1 km NV Linvallen (16D 8i), Dalsvallen (17D 0g),
Glechoma-lokalen (se ovan) (17D 1i). — G. tetrahit 3. Svartasvallen (16D 8f), Valvallen
(16D 8i), Linsells by, Ransjo by nira stranden (16D 9j). — G. speciosa 3. Linsells by V
om Ljusnan (16D 8j), Linsells by och Ransjd by (16D 9j), skogsbilviig 3 km ONO Nybodarna
fab. (17D 0h).

Lamium amplexicaule 1. Linsells by (16D 9j).

Stachys palustris 1. Linsells by (16D 9j) [B].

Mentha arvensis 4. Endast vid Ljusnan: Linsells by (16D 9j), strax N om Ransjo by
(17D 0j), niset S Orten (17D 1j), strax S Ortholmen (17D 2j).

Linaria vulgaris 2. Linsells by pd bada sidor om Ljusnan (16D 9j), Ransjo by (16D 9j),
vid sockengrinsen nira Ortholmen (17D 2j).

Veronica alpina 1. Bickravin mellan Stenhégna och Lillhdrdalsstoten (16D 7d). — V.
serpyllifolia ssp. serpyllifolia 18. — V. agrestis 1. Ransjo (16D 9j?)[B]. — V. chamaedrys
10. 16D: 7f-h, 8g, i, 9g, i; I6E: 9a; 17D: 0g, j. De flesta lokalerna ligger vid fdabodvallar. —
V. scutellata 4. Endast pa Ljusnans strinder, dir arten dr vanlig: Linsellborren (16E 8a),
Linsells by, Randens utlopp (16D 9j), strax N Ransjo och dven V om Ljusnan (17D 0j),
strinderna S Ortholmen (17D 2j). — V. officinalis 7. 16D: Tf, g, 8f, g, i, 91, j. Vid fidbod-
vallar o vdgkanter.

Melampyrum pratense 44. — M. silvaticum  30.

Euphrasia brevipila 6. 16D: 7f, g, 8g, i, 9e, j. Pa grund av osikerhet om artavgrins-
ningen har jag endast sporadiskt antecknat sliktet. — E. frigida 12.16D: 7d, g-j, 8¢, g, i,
9e, 16E: 9a, 0a, g. I mitt pressade material finns former, som av Hylander betecknats som
E. brevipila * frigida. En sadan kollekt foreligger fran Lillhdrdalsstotens NV-sluttning
(16D 7d). Bestimningen dr dock gjord under reservation.

Rhinanthus minor 29.

Bartsia alpina 14. 16D: 8a, c, d[S], 9a-d, f, j; I6E: 8a; 17D: Oa, h, j, 1j. Framfor allt
spridd efter vattendragen men ocksi pa rena fjillokaler, sasom p. 940 och Digervilens
O-brant.
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Pedicularis sceptrum-carolinum 18. De flesta lokalerna ligger i anslutning till Ljusnan,
Réanden och andra vattendrag. — P. palustris 27. — P. lapponica 1. Risvalen (16D 6d)
[B]. Uppgiften hiarror fran S. J. Enander.

Pinguicula vulgaris 33. — P. villosa 4. Risvalens NO-sluttning, rikligt (16D 6e), 1 km
SO Dyckesberget (16D 8f), kirr strax S p. 940 (17D 0a), 2 km SO Ortholmen (17D 13j).

Utricularia vulgaris 1. Overgangsrikkirr vid Sorvattnet (16D 9a)[W]. — U. intermedia
2. Tjarn SV berget Brattolen, blommande 15.7.1968 (16D 01), tjirn 3 km N Ransjo by (16 D0j).
Sikerligen i hog grad forbisedd.

Plantago major 9. 16D: 7g, h, 8c, f, 9a, j; I6E: 8a, 9a; 17D: 0g. — P. media 5. Ostasen
(16D 7g), Nordidsens fib. (16D 8g), Nybodarna fib. (16D 9g), Linsells by och flerstides
N-ut (16D 9j), niset i Ljusnan N om Ov. Ransjon (17D 0j).

Galium boreale 17. Inte noterad V om Glote. — G. palustre 18. — G. trifidum 4.
Glotesjon (16D 7f)[B], Asvallen fib. (16D 8b), Ransjo (16D 9j?) [B], Dalsvallen (17D 0g)[B].
— G. uliginosum 26. — G. verum 3. Djursvallen (16D 5f)[B], Nordidasen (16D8g), Lin-
sells by 2 lok. (16D 9j). — G. mollugo 17. Enl. [B] »inford i senaste tid» och endast kind
fran Ytterhogdals sn. I [C] tillkommer en lokal: Sveg 1914. Den vistligaste lokalen dr Lofs-
dalen. Arten ar spridd édven till avsides beldgna fabodvallar, sisom Glotdalsvallen, Vélvallen
och Ov. Lindalsvallen. — G. mollugo * verum 1. Nybodarna fib. (16D 9g).

Viburnum opulus 2. Sitervélen (16D 9i), N om gamla Ransjobron pa O sidan (16D 9j).

Linnaea borealis 45.

Lonicera xylosteurn 1. Nordiasens SV-sluttning (16D 8g). Arten patriffades pa denna
lokal av Dusén under dennes resa 1879 och viixer dir fortfarande.

Valeriana sambucifolia 34.

Succisa pratensis 7. 16D: 9a, j; 16 E: 8a; 17D: 0i[C], j, 1], 2j. De flesta lokalerna ligger
i Ljusnans dalgang, men arten forekommer ocksa lingst i V (vid Sorvattnet).

Knautia arvensis 6. 16D: 8h, 9j; I6E: 8a; 17D: 0j, 11, 2j. Tva av lokalerna ar vid fibodar
och liknande: Ovre Lindalsvallen och Glechoma-lokalen; de 6vriga ligger nira Ljusnan.

Campanula rotundifolia 32. — C. patula 2. Avfallshog nira bron over Linan v. Lofs-
dalsvigen (16D 81i), Linsells by v. kyrkan (16D 9j).

Lobelia dortmanna 3. Linsellsjons S del (16E 8a), v. Ljusnan 3 km N Ransjo by (17D 0j),
1 km S Ortholmen (17D 2j).

Solidago virgaurea 48.

Erigeron acre ssp. euacre 5. Ostasen (16D 7g), Nordidsens fib. (16D 8g), Valvallen
(16D 8i), Linsells by och indga 2 km NV dirom (16D 9j). — E. acre ssp. politum 3. Dyckes-
bergets O-brant (16D 8f), p. 940 (17D 0a), vid bron 6ver Randen 2 km SV Dalsvallen (17D 0g)

Antennaria dioeca 31.

Gnaphalium supinum 2. Stenhagnas SO-utlopare (16D 6d), bickravin mellan Stenhégna
och Lillhdrdalsstoten (16D 7d). — G. silvaticum 22. — G. norvegicum 26. — G. uligino-
sum 1. Glote (16D 8g?)[B].

Achillea ptarmica 13. 16D: 6e, 7h, i, 8c, h, j, 9g, j; I6E: 9a; 17D: 0g, h, 1j. Arten tillhor
dem, vilkas frekvens synes ha okats sedan Birgers provinsflora tillkom (1908). — A. mille-
folium 35.

Chrysanthemum vulgare 8. 16D: 6e, 7g, j, 8g, i, 9a, j; 17D: Oh. I regel som viigkantsvixt
men dven noterad langt fran vigar (t. ex. Lofsasvallen). — Ch. leucanthemum 31.

Tripleurospermum maritimum var. inodorum 16.

Matricaria matricarioides 11. 16D: 7g, h, 8d, f, g, j, 9a, j; I6E: 8a; 17D: Og, j. Betr. ar-
tens expansion, se Danielsson 1971. I detta meddelande forbisags, att arten tidigare angivits
for Hjd av Almquist (1948).

Artemisia vulgaris 1. Linsells by (16D 9j).
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Tussilago farfara 9. 16D: 6e, f[S], 7h, i, 8f, g; I6E: 8a; 17D: 0g, 2j.

Petasites frigidus 16. 16D: 6d-f, 7d, f, g, 8d, f-h, 9a, e, f; 17D: Oa, f; 17E: 1a. Endast
en av lokalerna ligger O om Ljusnan.

Senecio vulgaris 2. Linsells by (16D 9j), soptipp 1 km S Ostberget (16E 8a).

Saussurea alpina  30.

Carduus crispus 4. Glote (16D 8f), 1 km NV Linvallen (16D 8i), ndra bron over Linan
v. Lofsdalsvigen (16D 8j), Linsell v. kyrkan och Ransjo (16D 9j).

Cirsium palustre 18. Speciellt utbredd i det centrala kalkomradet. — C. heterophyllum
28. — C. arvense 4. Nyboddammen (16D 7h), Nordidasen (16D 8g), Turas (16D 8j), Lin-
sells by (16D 9j).

Centaurea scabiosa 1. Strax N om Nordiasens fab. (16D 8g). Enligt de dldre florafor-
teckningarna [B, C] skulle detta var andra gdngen arten noteras for Hjd. Forsta gangen var
1905 i Ytterhogdals sn.

Hypochoeris maculata 4. Linsell mot Ljusnan och v. Randens utlopp (16D 9j), Linsell-
knitten (16E 9a), p. 940 (17D 0a), berg 3 km SO Ortholmen (17D 1j).

Leontodon autumnalis  37.

Lactuca alpina  24.

Crepis tectorum 2. Linsells by, parkeringsplats N diarom o. S Ransjo (16D 9j), Dalsval-
len (17D 0g) [C]. — Crepis paludosa 34.

Taraxaca och Hieracia avses bli behandlade i ett senare meddelande i denna serie.
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1. New Records of Podosporae, and a New Species, P. papilionacea

NILS LUNDQVIST

Institute of Systematic Botany, Uppsala

Abstract

New records and some new substrates are listed for 22 coprophilous Podospora species from
various parts of the world, particularly East Africa. P. papilionacea LLundq. on cow (or yak)
dung from Mongolia is described as new. Three other species are also described and illu-
strated, viz. P. dolichopodalis Mirza & Cain, P. gigantea Mirza & Cain, and P. prethopodalis
Cain, and some dubious names are discussed: Sordaria brevicaudata Speg., S. kilimand-
scharica A. Schm., and S. taediosa Speg. A determination key is given to the three known
species of sect. Andreanszkya.

Under the main title above the author intends to publish minor articles about copro-
philous fungi, especially Pyrenomycetes. The contents will be mixed and limited on the
whole to morphology, taxonomy, nomenclature, new taxa, and new records. Three
of the species treated in the present opus (P. dolichopodalis, P. gigantea, P. pretho-
podalis) were originally meant to be included as new taxa in an earlier publication
(Lundgvist 1970), but were fortunately withdrawn in the last minute when it was
discovered that they had already been published (Cain 1962, Mirza & Cain 1970).
They are, nevertheless, described and illustrated in some detail here, showing i.a.
forms and structures of the gelatinous equipment of the spores somewhat different
from that described by other authors. I am convinced now that these discrepancies
merely reflect different kinds of observations, and do not refer to different taxa.

The specimens collected by Ahti, Jacobson, Nordenstam, Santesson, and myself
(here abbreviated to ‘Lqt’) are all developed in a moist chamber in Uppsala. The
material from Oland, Corsica, and East Africa was taken in August 1971, May
1965, and January 1970 respectively. Some of the often mentioned localities are
abbreviated in the text by Arabian numerals as follows:

14. Tanzania: Kilimanjaro, W slope of Mt. Kilimanjaro, E of Lemosho Glades in rain forest,
alt. 2 400 m, on elephant dung, 14.1.1970, Lqt 6417, 6422.

/8. Tanzania: Arusha, 5 km E of Ngare Nanyuki at Momella Chini on the savanna, on
donkey dung, 15.1.1970, Lqt 6452.

23. Tanzania: Arusha, E slope of Mt. Meru, along the road to the crater in Podocarpus and
Juniperus forest, alt. 2 100 m, on buffalo dung, 16.1.1970, Lqt 6480.
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25. Tanzania: Arusha, SW of Oldenyo Sambu on grass plains at the highroad, on cow
dung, 18.1.1970, Lqt 6511.

The nomenclature of some of the “host™ animals follows Dorst & Dandelot (1970).
P. adelura (Griff.) Cain
USA: Mississippi, Biloxi (rabbit) VIII.1899, Tracy, hb. Griffiths (NY, 2 slides).

Griffiths (1901) published the type collection only, and this seems now to have been
lost (compare Mirza & Cain 1970). In his herbarium there are three slides left of the
species, all from Biloxi. One contains two specimens of P. adelura, the other one speci-
men of P. collapsa (Griff.) Cain, and the third one specimen each of P. adelura and
P. collapsa. Griffiths’s description is fairly correct compared to this specimens,
except for the presence of a few stiff hairs, c. 35 x3u, on the perithecia and an
indistinct sheath around the pedicel of the spores. The upper cauda is biparted as
shown in his pl. 10: 13, but details are impossible to see. The pedicel is not cylindrical
as Griffiths stated, but slightly pestle-shaped, 12-18 x 5-6 . Other measurements
are for the perithecia 770-860 * 530-480 1 with neck 190-240 x 120-145 u, the peridial
cells 8-5 v in diam., the asci 430480 1 x 60-85 u, and the spore head 24-33 » 19-20 p.

P. adelura is closely related to P. bifida Lundq. in the Philocopra group s.str. The
first-mentioned slide is best suited as a neotype.

P. argentinensis (Speg.) Niessl

Corsica: Belgodere, Tour de Lozari (cow) Lqt 4485-b (UPS). New to Europe. — Tanzania:
18. Lqt 6452-b (UPS). — South Africa: Namaqualand, 30 km N of Kamieskroon at Buffels-
rivier R. (donkey) 26.X.1962, Nordenstam (BPI, PRE, S, TRTC, UPS). New to East and
South Africa. — Argentina: Chaco, Resistencia (capybara) summer 1887, Spegazzini, found
in the type coll. of Sordaria brevicaudata Speg. (LPS 6840).

The species has also been found 154 times on 9 different kinds of dung from the
Central African Republic (Cailleux 1972), once from USA, 7 times from Mexico, and
once from Argentina (Mirza & Cain 1970). Compare the vicarious P. decipiens (p. 37).

P. australis (Speg.) Niessl

Tanzania: /8. Lqt 6452-a (TNS, UPS). — 23. Lqt 6480-j (UPS, slide). — 25. Lqt 6511-d
(UPS). New to East Africa.

P. bicornis Lundq.

Kenya: Rift Valley, Nakuro Distr., Mt. Londiani Forest E of Londiani (cow) Lqt 6514-d
(PAD, TNS, UPS).
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The upper caudae of the spores of these specimens do not always show the two-
horned form typical of P. bicornis. I have investigated anew the type collection, but
this kind of fragile, swelling gelatinous equipment is always very difficult to restore
in dry specimens. It is possible that in the original description (Lundgvist 1970)
I over-emphasized the biparted structure of the cauda and also the differentiation into
a light-refractive, firmer inner part and a diffuse outer part. This morphology seems
sometimes to be discernable in spores with non-inflated caudae, but the immediate,
rapid swelling makes the microstructure almost invisible.

Khan & Cain (1972) have described a P. caligata on cow dung from Kenya and
Tanzania that is very similar to P. bicornis. The spores are slightly narrower (13-17 x
versus 16-22 1), often multiseptate when young. The strongly inflating upper caudae
are 2-6 in number, and all caudae and sheaths are homogeneous in structure, black-
ening in indian ink. The specimens on 6514 show a gelatinous equipment with a number
of variations from typical bicornis to typical caligata, even as regards the reaction in
indian ink. In the latter case the intact mucus blackens, but hardly ever the fully
expanded one. Since no other differences can be observed, I suggest the possibility
that P. caligata might be incorporated into P. bicornis. Compare also P. multicau-
diculata and P. papilionacea in the following.

P. collapsa (Griff.) Cain

USA: Mississippi, Biloxi (rabbit) VIII.1899, Tracy, det. Griffiths as Pleurage adelura Griff.
(NY, 2 slides).

The species is known from Canada (Cain 1934, Bisby et al. 1929), USA (Griffiths
1901, Stratton 1921, Wilson 1947), Panama (Meyer & Meyer 1949), and England
(Wakefield 1931) on rabbit, hare, horse, and goat dung. Only one of the two described
original collections is found in Griffiths’s herbarium, namely the lectotype (indicated
by Griffiths & Seaver 1910) on rabbit dung from Bronx Park, New York City, 1.1900,
Wilson (NY, slide). T have seen this slide and can state that P. collapsa is a distinct
member of the section Rhypophila, close to the more large-spored P. myriaspora.

P. communis (Speg.) Niessl

Sweden: Gotland, Lilla Karlsé Isl. in the Baltic (hare) VI.1971, Jacobson (UPS); ditto,
Stora Karlso Isl. (UPS). — Oland, Mrbylanga par., WNW of Gosslunda (sheep) Lqt 7312-j
(UPS). — Tanzania: 23. Lqt 6480-m (UPS). — 25, Lqt 6511-e (TNS, UPS).

Buffalo dung is a new substrate, but perhaps not uncommon since most known
finds are on the similar cow dung. Hare dung, on the other hand, is certainly excep-
tional in this respect.
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P. dasypogon Lundq.

Sweden: Oland, Vickleby par., E of Karlevi (sheep) Lqt 7285-h (UPS). New substrate.

P. decipiens (Wint. ex Fckl) Niessl

Sweden: Oland, Gardby par., WSW of Skarpa Alby (cow) Lgt 7256-b (TNS, UPS). —
Morbylanga par.,, WNW of Gésslunda (sheep) Lqt 7312-a (UPS). — Vickleby par., E of
Karlevi (sheep) Lqt 7285-c (UPS). — Tanzania: Kilimanjaro, Mt. Kilimanjaro, Shira Plateau
near Johnsell Point, alt. 3 500 m (Otomys) Lqt 6410-g (UPS). — 25. Lqgt 6511-j (UPS). —
Mongolia: Central Aymag [= Aimak], 25 km W of Liing (= Lyun; 145 km W of Ulan Bator)
(sheep) 24.V1.1970, Ahti 26568-a (H). New to East Africa and Mongolia.

Otomys dung, belonging to a burrowing rodent, is a new substrate (determined by
Dr D. Vesey-Fitzgerald, Head of Ngurdoto Crater National Park). The two Tan-
zanian finds are important because they are the first verified records of the species
from the Tropics (Lundqvist 1972: 194). However, P. decipiens, being a temperate
species, is probably rare in this region, and it is perhaps no coincidence that one of
the collections was taken on high altitudes. Another interesting aspect is that P.
decipiens in the Tropics seems to be replaced by its very close relative, P. argentinensis
(p. 35).

A recent report of P. decipiens from Israel (Binyamini 1972) must refer to a different
and probably undescribed species because of the large spores (spore head 43-53
18-28 w).

P. dolichopodalis Mirza & Cain. (Fig. 1)

Perithecia 960-1340 x 480-670 u, provided at the base of the neck with brown-
black, elongated, obtuse, 5-14 x 36 u large papillae. Outer peridial cells thin-walled,
angular, 6-10 x in diam. Asci 5-spored, 300-335 % 40-50 u, easily rupturing, without
apical ring or any light-refractive membranes; calotte slightly thickened, 6-7 u« wide;
subapical chamber, 4-5 1 wide, rounded above. Spores biseriate, at first hyaline,
one-celled, cylindrical, then swelling above, up to 85 x long or more, with large oil
drops, then transversely uniseptate; upper cell finally brown-black, 30-36 < 17-20 p,
ellipsoidal with a truncate base and an apical germ pore, often slightly inequilateral;
pedicel hyaline, +cylindrical, with a slight swelling in the distal third, tapering at the
end, 48-60 x long, 8-9 u wide at the septum and at the inflation, c. 6 « wide at the
narrowest part, devoid of plasma and early collapsing. Upper gelatinous cauda
subapical, not covering the germ pore, tapering, sometimes flattened, 30-60 x 10-15
(—18) % 7-8 u, with an elliptic, rounded, or even angular cross-section, composed of
a number of longitudinally arranged fibrils or lamellae having their narrow edge
towards the center; basal cauda attached to the end of the pedicel, lash-like, non-
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flattened, 40-70 < 5-7 u, fibrillate; both caudae persistent, not swelling in water,
hardly blackening in indian ink.

USA: California, Los Angeles Co., Santa Catarina Isl., S of Little Harbour (cow) 5.IV.1966,
Santesson 17297-m (UPS). — Brazil: Minas Gerais, Vicosa (horse) 20.V.1934, Miiller, hb.
Cain 6373 as Sordaria piriformis Bayer (FH, slide 1745; NY, UPS, slide). New to South
America.

Fig. 1. Podospora dolichopodalis, Santesson 17297-m (UPS). Drawn from living specimens. (a—c)
Mature spores; note cross-sections of upper cauda. () Young, hyaline spore. (¢) Mature ascus
and spores. (f) Peridial papillae. (g) Peridium in surface view. (/4) Perithecium.
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I have also seen two paratype collections (UPS), one from Colfax, Louisiana,
23.VIIL.1960, Cain TRTC 38132, and the other from El Sueco, Chihuahua, Mexico,
11.VIIL.1960, Cain, TRTC 39492, but no identifiable fungi are present on the sub-
strates. These finds, including the type collection from Colfax (TRTC39491), are the
only ones known of the fungus. They are all, except Miiller’s, found on cow dung.

The description given here is mainly a supplement to Mirza & Cain’s. Qur measure-
ments do not quite agree, but I consider the deviations too small to be of any signi-
ficance. The perithecial papillae, the easily rupturing asci without apical ring, the
very long immature spores, and the fibrillate caudae show that P. dolichopodalis belongs
to sect. Rhypophila. Tt is interesting to note that while the species of the related P.
decipiens group have spores with a subapical germ pore and an apical cauda, the
the reverse is the case in P. dolichopodalis. The tendency not to cover the germ pore
with any gelatinous equipment is very widespread in Podospora and many other
genera.

Podospora gigantea Mirza & Cain (Figs. 2, 3, Pls. 1, 2)

Perithecia 910-1 440 x720-960 u, covered with flexuous, ramified hairs; neck
broad, often rough, with up to 70 x large knobs consisting of a palisade of densely
agglutinated, septate hyphae, which may grow into free hairs. Outer peridial layer
18-25 u thick, brown, composed of angular, thin-walled, 5-15 u« large cells; middle
layer 40-50 u thick, light violet-blue, composed of tangentially flattened, thick-walled
cells; inner layer hyaline. Paraphyses filiform-ventricose. Asci 8-spored, 580-770 *
90-170 u, clavate, long-stipitate with a tapering, rounded apex, without apical ring
or any light-refractive membranes; subapical chamber c. 4 1« wide. Spores 2-3-seriate,
at first hyaline, ovoid-fusiform, then clavate, finally black-brown, 110-125 x46-57 u,
ellipsodial, equilateral, rounded above with an apical germ pore, slightly pointed
below, often with a basal, hyaline, triangular apiculum, 5-6 %3.5-5 p, and thus
becoming two-celled. At each end of the spore a tapering gelatinous cauda, 180-215 *
38-60 y, embracing 1/4-1/2 of the spore length, both of the same form, size, and struc-
ture, and consisting of two main elements: an outer pzrsistent membrane or sheath
not swelling in water, somewhat blackening in indian ink, and an inner, transversely
segmented, longitudinally striate cauda composed of numerous fused fibrils leaving
many longitudinal canals in the proximal part and often also a central lumen in the
distal part; the transverse incisions densely packed proximally, but with larger inter-
spaces distally; the proximal end of the inner cauda enlarged, with a couple of major
transverse constrictions, usually without visible contact with the spore proper; cross-
sections rounded with a crenulate or incised margin, the canals showing as angular
interstices; at rupture the inner cauda pours out, quite looses its visible microstruc-
ture, swelling in water, forming large, diffuse lobes that do not blacken in indian
ink; this kind of mucus may also surround the ends of the spore proper and adjoining
parts of the caudae.
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Fig. 2. Podospora gigantea, Lundqvist 4448-q (UPS). Drawn from living specimens (@) and lacto-
phenol mounts. (@) Mature spore. (b, ¢) Cross-sections of caudae; scale twice that of fig. a. (d)
Apex and base of half-mature spore; pedicel not yet cut out. (¢) Base of mature, pedicellate spore.
(f) Young, hyaline spore. (g) Mature ascus with spores. (k) Peridium in surface view. (i) Perithecium.
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Corsica: Porto-Vecchio, NE of the mouth of Stabiacco R., Lqt 4448-q (CLF, slide; IMI,
NY, slide; TRTC, S, UPS). — Bonifacio, at the bridge across Ventilegne R. (=7 km NW of
Bonifacio) Lqt 4425-v (CLF, slide; UPS). — Kenya: Rift Valley, Nakuro Distr., Mt. Londiani
Forest E of Londiani, Lqt 6514-f, Exs. ined. (UPS). New to the Old World. — Chile: Osorno,
Puerto Fao, 12.V.1969, Lazo, comm. Dissing (C, UPS). New to South America.

Only six finds are known of the species, all on cow dung, including the holotype
from Lousiana (TRTC 38899) and a paratype from Arkansas (TRTC 38900) that
I have not seen. A reason that this magnificent fungus has not been observed oftener
may be the fact that it requires a long time for its development, at least in moist
chamber cultures. The Corsica specimens did not turn up until after 2 1/2 months.

P. gigantea is extraordinary in several respects. A more or less violet peridium is
very rare in the family (Lundqvist 1972: 169), but while the colour in other species
is found in the outer layer, it is here fixed mainly to the middle layer. One can also
see, however, a violet-blue tinge of the peridium in surface view by transmitted light.
The large outgrowths of the perithecial neck are also remarkable, although in principle
nothing but a continuation of the paliform hyphae which always build up an ostiolar
region.

The double nature of the gelatinous caudae of the species is unique. A firm surface,
finally bursting in water and releasing a strongly swelling mucus, is not uncommon in
caudae in many Arnia and Podosporae, but in such a case the intact cauda forms a
unit and the morphological differentiation is indistinguishable to the eye. In P.
gigantea the surface seems to form a membrane distinct from the inner cauda (Fig.
2a, PL. I1: 2). It is the more astonishing then that the latter, with its distinct micro-
structure, swells and dissolves in contact with water, a behaviour contrary to that of
other Podosporae with similar caudae (compare P. australis). The rule is that only
gelatinous appendages without a visible microstructure dissolve in water. The canals
of the inner cauda have probably been formed by a fusion of the fibrils, leaving inter-
stices, a phenomenon that can be observed in other species too, for example it/ 2
fimiseda (Ces. & De Not.) Niessl.

Since the description given here of the caudae and the peridial colour is rather
inconsistent with Mirza & Cain’s, it should be noted that an examined isotype (UPS)
completely agrees in these respects with all the other specimens cited.

The enormous size of the spores is almost a record in non-lichenized, 8-spored
Ascomycetes, as far as the volume of the spore head is concerned. P. vertesensis
(Téth) Lundg. tops the list with spores up to 140-200 x 55-70 p (Lundqvist 1972:
202). This species, P. gigantea, and P. australis constitute the section Andreanszkya
(Téth) Lundg., characterized mainly by a much reduced spore pedicel, presence of
caudae, and absence of an apical ring in the asci. A key to the known species of the
section is given below:

1. Asci 4-spored; spore (head) (46-) 50-65 x 27-37u P. australis
— Asci 8-spored; spore (head) larger 2
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Lot 1969

Fig. 3. Podospora gigantea, Lundqvist 4448-q (UPS). Drawn from lactophenol mounts (a, b) and
living specimens in indian ink. (¢) Median vertical section of peridium from middle part of perithe-
cium. (b) Palisade hyphae in lateral view from an outgrowth of the perithecial neck. (¢) Mature
spores with ruptured caudae; inner structures dissolving.

2. Spore (head) 110-125 x 46-57u with an apical germ pore; on cow dung P. gigantea
— Spore (head) 140-200 x 55-70z with 4 subapical germ pores; on deer dung P. vertesensis

P. hyalopilosa (Stratt.) Cain

South Africa: Cape Prov., Middelburg, Lootsberg Pass, alt. 2000 m (mule?) 19.1.1963,
Nordenstam (UPS). New to Africa. — USA: Colorado, Boulder Co., W base of Mt. Steam-
boat in Front Range, NW of Lyons, alt. 1900 m (cow) 30.IV.1966, Santesson 18499-y
(UPS).

Apart from the new records, at least 16 finds are known of the species on cow,
horse, and rabbit dung from Canada (Cain 1934), USA (Stratton 1921, Lowy &
Cooke 1965, Mirza & Cain 1970), Mexico (Mirza & Cain 1970), and Pakistan (Mirza
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& Nasir 1965, Asad & Ahmed 1968). Rabbit dung seems to be exceptional as its
choice of substrate.

P. immersa (Stratt.) Cain

Tanzania: 25. Lqt 6511-q (UPS). New to the Old World. — Brazil: Minas Gerais, Vicosa
(cow) 20.V.1934, Miiller, hb. Cain 6343, 7392 as Sordaria longicaudata Griff. (NY); ditto,
hb. Cain 7392 (FH, S). New to South America.

Another 7 finds are known of the species mainly on cow dung from USA (Stratton
1921, Lowy & Cooke 1965, Mirza & Cain 1970) and Mexico (Mirza & Cain 1970).
The intact sheath of fibrils around the spore head blackens in indian ink and inflates
after some time like in P. longicaudata (see below). There is also an earlier not ob-
served, thin, irregular gelatinous sheath around the pedicel.

P. longicaudata (Griff.) Cain

Corsica: Bonifacio, at the bridge across Ventilegne R. (=7 km NW of Bonifacio) (cow)
Lqt 4425-f (TRTC, slide; UPS). New to Europe. — Kenya: Central Prov., WNW of Thika at
B. Harris Farm (cow) Lqt 6650-¢ (BP, PAD, TNS, UPS). — Taita, Tsavo East, 10 km ENE
of Voi at Ndolola (buffalo) Lqt 6356-a, Exs. ined. (UPS). — Tanzania: /8. Lqt 6452-d (UPS).
New to Africa?

Sixteen more finds on cow, horse, and donkey dung have been published from
Pakistan (Mirza & Nasir 1965, Mirza & Cain 1970), USA (Griffiths 1901, Stratton
1921), and Mexico, Puerto Rico, and Brazil (Mirza & Cain 1970). Schmidt (1913:
23) reported P. longicaudata on sheep dung from Moshi, Tanzania, but his descrip-
tion does not concur very well with the species. The spore head is said to be 52-63 *
27-29 1 and the pedicel 37-48 % 7.5-9 p, which is too large for the fungus. As regards
collections determined by Schmidt, see p. 50.

In my specimens the perithecia are 755-810 * 465-550 x« with neck 175-235 x 115~
145 u, the asci 430-465 » 50-60 u, the spore head 46-53 » 24-26 1, the pedicel 28-36 x
5.5-8.5 u, the upper cauda 55-190 x7-20 u, and the basal cauda c. 120 * 4-7 u.
At first the whole gelatinous equipment blackens rather heavily in indian ink, but
after a few minutes the short lateral appendages suddenly inflate and agglutinate,
forming a wide, diffuse, radially striate sheath around both the spore head and the
pedicel, loosing the black coating. Young perithecia of the African specimens have
a feature that may be typical for the species, namely a whitish ring around the ostiole.
It seems to disappear with age.

Among the four syntypes of P. longicaudata only the lectotype (on cow dung,
Rooks Co., Kansas, VII.1900, Bartholomew) has been preserved. It is constituted
by a slide in hb. Griffiths (NY).
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P. longispora (Bat. & Pont.) Lundq.

Brazil: Pernambuco, Recife, Dois Irmaos (Cavia cobaya) 1.X11.1947, Pontual, det. Batista
as Sordaria winteri Karst. (IPA 194 ON 1427).

This is the second find of the species, which originally was gathered on horse
dung from the same locality (Lundqvist 1972: 135). One may presume that also the
other specimens of S. winteri sensu Bat. on rabbit dung (Batista & Pontual 1948: 40)
refer to P. longispora. The two descriptions are rather similar.

P. millespora (A. Schm.) Cain

Cameroons: no locality or date (antelope?) hb. Thaxter, det Cain (FH 1082).

Only four more records are known, namely on antelope dung from Kenya (Minoura
1969) and on mule and sheep dung (2) from Tanzania (Schmidt 1913).

P. cfr. multicaudiculata Caill.

Kenya: 7aita, Tsavo East, 10 km E of Voi at Ndolola (buffalo) Lqt 6356-b (UPS).

The fungus is earlier found on dung of Uganda kob and Defassa waterbuck (5)
from the Central African Republic (Cailleux 1972). The identification of No. 6356-b
is uncertain. In P. multicaudiculata the spores have one, excentrically attached upper
cauda, one basal cauda attached to the end of the pedicel, 1-5 caudae on the side of
the spore head, and 1-3 on the upper part of the pedicel. In the East African specimens
the lateral appendages are present, but there are several apical and basal ones. Since
the occurrence of scattered, long caudae placed laterally on the spore head is unique
to the species, No. 6356-b may for the time being be referred here. The more caudae
there are on a spore, the less regularity should be expected as to their number and
perhaps also size, form, and position. The case needs further investigation.

P. cfr. myriaspora (Cr. & Cr.) Niessl

Kenya: Central Prov., Nanyuki Distr., W slope of Mt. Kenya along Naro Muro Track in the
bamboo zone, alt. 2700 m (buffalo) Lqt 6636-b (UPS, slide). — Tanzania: /4. Lqt
6417-d (UPS, slide); Lqt 6422-¢ (UPS).

These specimens are puzzling. The number of spores per ascus seems to be either
32 or 64, and at the end of the pedicel in some spores there is a short, cylindrical
cauda (c. 5-10 x2 u). In other respects the fungus agrees with P. myriaspora. One
may say that the (occasional?) occurrence of 32-spored asci speaks for a joining of
P. myriaspora with the closely related, 32-spored P. pleiospora, but I do not believe
in this here because other features, for example the spore size and the width of the
upper cauda, are different and do not vary much. The presence of an extra basal
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cauda may perhaps indicate that a third species is involved, but in such a case the
cauda should not be that exceptional. The material is too scarce to allow a thorough
examination.

Podospora papilionacea Lundq. n. sp. (Fig. 4, PI. III)

The Latin papilionaceus, butterfly-like, refers to the configuration of the spores with their
inflated gelatinous equipment.

Perithecia obpyriformia, 810-960 x 580-625 u, pilis flexuosis in collo interdum fasciculatis
obtecta. Peridium membranaceum, semipellucidum, olivaceo-brunneum, tristratum, in collo
nigrum carbonaceum, cellulis externis angulatis 4-10 p diam. Paraphyses indistinctae. Asci
8-spori, 350-480 % 50-70 u, clavati, apice late rotundato, sine annulo apicali. Sporae biseriatae,
maturitate bicellulares; cellula superior demum fusco-brunnea, levis, 42-48 x27-30 p,
aequilateralis, -+ ellipsoidea, basi truncata, poro germinali apicali instructa; pedicellus hyalinus,
25-48 ¥ 10-12 u, obclavatus, saepe supra medium inflatus, extremo rotundato vel subacuto,
collabens. Caudae gelatinosae superiores excentrice affixae, (2-) 3-4, corpus lyratum vel
bulbosum vel cornutum formantes, attenuatae, 35-40 % 12-22 yu; stratum gelatinosum partem
basalem cellulae superioris et totum pedicellum tegens, clavatum, sursum ca. 30 x latum,
plerumque transversaliter divisum; gelatina in aqua valde tumescens, in atramento indico
non nigrescens. — Fimicola.

Perithecia scattered, semi-immersed, non-stromatic, obpyriform, ostiolate, 810-960
% 580-625 s, with a + cylindrical neck, 290-350 ( —465) = 170-230 s, covered with
flexuous, septate, brown, c. 2 p thick hairs that occasionally may be agglutinated
on the neck. Peridium pseudo-parenchymatous, membranaceous, semi-transparent,
olivaceous-brown, except in the black, carbonaceous neck, 3-layered, with angular,
thin-walled, 4-10 x large cells in the outer layer; middle layer composed of tangentially
flattened cells. Paraphyses indistinct. Asci 8-spored, 350-480 » 50-70 x, clavate with
a long stipe and a broadly rounded apex without apical ring or any thickened mem-
branes, unitunicate, longitudinally costate after dehiscence. Spores biseriate, at first
hyaline, 1-celled, cylindrical, then swelling at the ends, particularly above, becoming
transversely uniseptate; upper cell ranging through olivaceous to brown-black,
smooth, 42-48 x27-30 u, equilateral, +ellipsoidal with a truncate base and an
apical germ pore; septal pore present; pedicel 25-48 u long, 11-12 p resp. 6 1 wide
at the broadest and narrowest parts, obclavate with a rounded or pointed end,
often with an inflation in the middle surrounded by two constrictions, devoid of
of plasma, collapsing. Upper gelatinous caudae (2-) 3-4, excentrically placed, tapering,
ampulliform, or horn-like, 35-40 » 12-22 u, forming together a lyre-shaped, bulbous,
or horn-like body, inflating in water up to c. their double size, separating from one
another; basal part of the spore head and the whole pedicel surrounded by a gelatinous
sheath, which is c. 30 x wide above and rather narrow below, thus triangular or
clavate in outline, expanding in water to c. three times its width, but comparatively
little in length, often transversely divided in its lower part; all gelatinous equipment
easily dissolving, not blackening in indian ink. — Fimicolous.
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Fig. 4. Podospora papilionacea, holotype (H). Drawn from living specimens. (a—c) Young, hyaline
to olivaceous spores at various stages of development. (d-g) Mature spores, the latter two with
fully expanded gelatinous equipment. () Mature ascus and spores. (i) Peridium in surface view.
() Perithecium.

Svensk Bot. Tidskr. 67 (1973)



Studia fungorum fimi. I. 47

Mongolia: Central Aymag (= Aimak), 25 km W of Ling (=Lyun; 145 km W of Ulan
Bator), on cow or yak dung, 24.VI.1970, Ahti 26567-a (H); developed in moist chamber,
Uppsala.

The closest relative of P. papilionacea is undoubtedly the African P. bicornis (p. 35),
which has a very similar type of gelatinous equipment, and agrees also in many other
ways. It differs mainly by smaller spores and a cylindrical spore pedicel.

P. pauciseta (Ces.) Trav. ( = P. anserina (Ces. ex Rabh.) Niessl)

Israel: Northern Region, between Moledet and Jubla (hyrax, Procavia sinaitica?) 1V.1970,
Dreyfuss, det. Krug as P. comata (UPS). — Tanzania: Arusha, Ngurdoto Crater National
Park, Lake Kusare (goose, Alopochen aegyptiaca) Lqt 6457-c (TNS, PAD, UPS). — I4.
Lqt 6417-c (UPS, slide). — 78. Lqt 6452-c (UPS). — 23. Lqt 6480-p (UPS). — 25. Lqt 6511-b
(UPS).

All these substrates, except cow dung, are new. The Israelite specimens have smaller
spore heads (31-35 % 18-19 w) than typical P. pauciseta (35-40 * 18-19 1), and match
thus P. comata Milov. (30-32 ¥ 16-20 ). Mirza & Cain (1970) give the spore size
of P. comata as 26-32(—35)x15-17.5(—19) p, based on Mexican and Liberian
material. I have also seen the Liberian collection, which was cultured by Thaxter in
1896-97 on goat dung (FH 1110) and called P. chaetophora Thaxt. n.sp. [ined.].
The fungus is—as Mirza & Cain say—a smaller version of P. pauciseta (perithecia
480 % 290-335 11, spore head 28-32 x 1618 u, pedicel 18 x 4-5 u, upper cauda 45 * 6 x 3.5
), but its taxonomic status is not clear. Intermediary forms like Dreyfuss’s specimens
make a distinction difficult between the two species, and they are here with hesitation
identified with P. pauciseta. Milovtsova’s crude description (1937: 20) gives little help.
Her material of P. comata was destroyed in World War II.

Typical P. pauciseta with spores 35-40 > 18-20 u has recently been reported from
Israel by Binyamini (1972: 114).

P. pleiospora (Wint.) Niessl

Sweden: Gotland, Lilla Karlso Isl. in the Baltic (hare) VI.1971, Jacobson (UPS). — Tanzania:
14. Lqt 6417-d (UPS, slide).

P. prethopodalis Cain (Fig. 5, pl. IV)

Perithecia 500-950 x 315-480 u, with flexuous, olivaceous hairs that often agglutinate,
especially on the neck, into a few, up to 140 u long, pointed bundles. Outer peridial
cells angular, thin-walled, 4-7 x in diam. Paraphyses not observed, but may have
dissolved. Asci 8-spored, 230250 x 50-70 x, swelling up to 100 x in width, broadly
clavate to saccate, with a rounded apex without apical ring; subapical chamber very
narrow. Spores biseriate, at first hyaline, ellipsoidal, then swelling at both ends and
in the middle; upper swelling enlarging, separated by a transverse, 8.5-10 x wide
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septum, ranging through olivaceous to dark brown, ellipsoidal, equilateral, 26-35 x
14-19 p, with a truncate base and an apical germ pore; pedicel 19-34 ( —39) % 6.5-10 p,
inflated in the middle and at the end, constricted below the septum and near the end,
long persisting with a narrow strand of plasma, but finally collapsing. Upper gelatinous
cauda excentrically attached, tapering, 60-90 x7-10 x5 u, proximally somewhat
flattened with a reniform cross-section, often densely transversely segmented in the
middle, finally swelling and elongating in water up to c. 180 * 35 x, becoming intesti-
niform with an almost bulbous base; basal cauda attached to the end of the pedicel,
cylindrical, 85-120 »5-18 u, enlarging up to c. 190 %25 u, becoming irregular in

shape with one or several swellings; pedicel often surrounded by a thin or irregular,

collapsing gelatinous sheath; all gelatinous equipment homogeneous, solid, not black-
ening in indian ink, except sometimes the sheath and thenon-inflated tips of thecaudae.

Egypt: Faiyum, Kom Aushim (cow) 1.111.1968, Lqt 5870-f (IMI, TRTC, UPS). New to North
Africa. — Kenya: Central Prov., WNW of Thika at B. Harris Farm (cow) Lqt 6650-d (BP,
PAD, TNS, UPS). New to Kenya.

Some 50 finds are now known of the species, which is a fine example of a cosmo-
politan with a tropical-subtropical distribution (Lundqvist 1972: 29-30). It has been
collected on dung of bubal hartebeest, buffalo (4), bushbuck (3), Defassa waterbuck
(4), duiker, hippopotamus (5), kob (9), korrigum, roan (2), and warthog from the
Central African Republic (Cailleux 1972), cow, horse, and donkey dung from Pakistan
(Mirza & Nasir 1965, Ahmed & Asad 1968 (4), Mirza & Cain 1970), cow dung from
New Guinea (Udagawa & Takada 1971), horse dung (3) from the Society Islands
(Cain 1962), and dung (8) from Mexico (Mirza & Cain 1970). For illustrations, see
Cain 1962, figs. 85-96, Ahmed & Asad 1968, pl. 2 F, Udagawa & Takada 1971, fig. 63.

The finer details of the gelatinous equipment of the spores are visible in indian ink
only, a medium that other authors apparently did not use here since the thin sheath
around the pedicel and the form of the swelling caudae escaped their attention.
Cain described correctly the upper cauda as transversely striate, but this feature does
not show on his figure. More important is the position of the germ pore, which is
strictly apical in my specimens, although originally described as eccentric. Such
features seem to be constant in the species, and do not sustain my determination, but
as most other characters fit in, particularly the peculiar shape of the pedicel, an identi-
fication with P. prethopodalis is the most probable one.

The fact that plasma lingers in the mature pedicel is very unusual in Podospora s.
str. It is found also in the allied P. intestinacea Lundq., but the phenomenon must
not be confused with that in the Schizothecium spore where the septum is formed at
a much earlier stage, and where the pedicel is quite filled with plasma. The variation
in spore size and in development of the perithecial hair tufts is considerable in the
species. In the Egyptian specimens the pedicel is 19-29 1 long, whereas the corre-
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Fig. 5. Podospora prethophodalis, Lundqvist 5870-f (UPS). Drawn from living specimens; heavily
stippled parts in fig. b show appearance of the caudae in indian ink. (a—¢) Mature spores; note
cross-sections of caudae (the seemingly eccentric position of the germ pore is incorrect; it should
have been apical). (f-i) Young, hyaline spores at various stages of development. (j) Mature, inflated
ascus with spores.
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sponding measurement in No. 6650-d is 24-39 . Some perithecia may be almost
glabrous.

When I worked with the problem of identifying my material of P. prethopodalis
and related species, I was particularly eager to tidy up among the nomina dubia of
the genus to get the correct names. A number of them are commented upon in my
thesis (1972), and three more will be mentioned here: P. kilimandscharica (A. Schm.)
Cain, Sordaria brevicaudata Speg., and S. raediosa Speg.

The first-named fungus was described by (Schmidt (1913: 22), and found on mule
and sheep dung from Buiko resp. Moshi in Tanzania. All East African coprophiles
determined by Schmidt in Wroctaw were collected by K. P. J. G. Braun (Amani),
and these fungi may have been among the material later distributed to Berlin (B),
Kew (K), New York (NY), and St. Louis (MO) (see Regnum Vegetabile 2(2): 34,
94, 1954). So far, none of the collections has been located in these herbaria, nor is
anything known of the fate of Schmidt’s own herbarium according to the information
[ have received from the curators in question. Possibly Schmidt sent the specimens to
Berlin where they perished in World War II. Nor have I found any of them in Nairobi
(EA) (personal visit), which incorporated the Amani herbarium.

The original description is rather detailed, although perhaps not quite elucidating
according to modern standards (perithecia 830-1 040 x 320-640 u; peridium oliva-
ceous; asci broad-tipped without ring; paraphyses present; spores biseriate with
24-37 «13.5-21 p large upper cell and obclavate, collapsing pedicel, 20-30 x 7.8 u;
upper cauda present). The upper part of the perithecium is said to be glabrous, which
is not the case in P. prethopodalis, and the information on the gelatinous equipment
is non-committal. These characters, however, are negative, and may be due to incom-
plete observations. The more interesting is the following statement: “Meist ist es
[the pedicel] unterhalb der Spitze ein wenig aufgeblasen, was vielleicht auf Quellung
in Wasser beruht”. This means that the pedicel is actually said to possess the peculiar
swelling that is so typical for P. prethopodalis. Schmidt regarded this shape as caused
by swelling in water, and whether he was mistaken or also saw a gelatinous sheath
around the pedicel is impossible to decide now. I believe that P. kilimandscharica is
the correct name for P. prethopodalis, but since definite proof is lacking, the former
name had better remain among the nomina dubia.

The holotype of S. brevicaudata (LPS 6840), which I have seen, was collected in the
summer 1887 on capybara dung from Resistencia, Chaco, Argentina, by Spegazzini
(Spegazzini  1899: 252): Perithecia rather small, glabrous; peridium olivaceous:
peridial cells with undulating walls; asci 8-spored, clavate without paraphyses; Spores
biseriate with the spore head and the cylindrical pedicel measured to 30-32 » 19-21 Yz
and 18-20 = 5 u resp.; no caudae observed. An enclosed drawing shows a species of
Podospora or Schizothecium. Present on the substrate are P. argentinensis, P. pauciseta,
and P. platensis (Speg.) Niessl. None of these agrees with the protologue of S. brevi-
caudata, and the species cannot thus be identified.

Svensk Bot. Tidskr. 67 (1973)



Studia fungorum fimi. 1. 51

The holotype of S. taediosa (LPS 6839), which I have also studied, has the same
data as S. brevicaudata, except for the collection date, which is January (Spegazzini
1899: 255). Only P. pauciseta is present on the substrate (and a Sordaria sp. discovered
by Mirza, according to an enclosed annotation). Spegazzini’s enclosed drawing gives
little information: Perithecium small (‘“‘sparse pilosula™); asci 8-spored, clavate, 38 u
wide with long paraphyses; spores ellipsoidal, 35-40 x18-20 x, with a short upper
cauda and a somewhat curved basal cauda. Either Spegazzini did not recognize the
difference between a pedicel and a cauda, or there is no pedicel, and the species thus
belongs to Arnium. In the published description the caudae are said to be cirrhous
and tortuous, perhaps indicating a taenioid nature. The fungus is, however, impossible

to determine.

P. setosa (Wint.) Niessl
Tanzania: /4. Lqt 6417-b (TNS, slide; UPS). New substrate.
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Plate 1 Nils Lundquist: Studia fungorum fimi. I.

Pl. I. Podospora gigantea. (1, 2, 4) Lqt 4448-q (UPS). (3, 5) Lazo 12.V.1969 (C), photo by H. Dissing.
Specimens in indian ink (/, 4), lactophenol (2), and water. (/) Mature spores with ruptured caudae.
(2) Part of the ostiolar region of the perithecium in median vertical section showing the outgrowths
(at arrows). (3) Mature spores with intact caudae: proximal, head-like part of inner cauda distinctly
visible (at arrow). (4) Ruptured cauda: the inner part has poured out, expanded, and dissolved.
(5) Asci and spores.
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Plate 11

PL. I1. Podospora gigantea. (1, 2) Lqt 4448-q (UPS). (3-4) Lqt 4425-v (UPS). (5) Lazo 12.V.1969
(C), photo in phase contrast by H. Dissing. Specimens in lactophenol (/-4) and water. (/) Basal
caudae coiled in lower part of ascus showing optical cross-sections: microstructure not clearly
visible except for the central canal in the distal parts (at arrow). (2) Tip of cauda showing outer
membrane and inner segmented portion. (3—4) Middle part of cauda, in fig. 4 near its “head”.
(5) Mature spore. Scale: 1, 3-4=2.
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Plate III Nils Lundquist: Studia fungorum fimi. I.

PI. III. Podospora papilionacea, holotype (H). Specimens in indian ink. (/-3, 5, 6) Mature spores
with inflated caudae and sheaths. (4) Young, hyaline spore in ascus tip with non-inflated upper

caudae. Scale: 2=1; 3-5=6.
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Nils Lundguvist: Studia fungorum fimi. I. Plate IV
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PL. IV. Podospora prethopodalis, L.qt 5870-f (UPS). Specimens in water (/, 2) and indian ink. (/-6)
Mature spores. (/) Intact upper cauda. (2) Note the typical shape of the pedicel. (3-6) More or
less inflated caudae. Scale: 2, 4=1; 5, 6=3.
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On some Leptogium Species with Short Mallotium Hairs
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Abstract

Leptogium digitatum described from Colombia is neotypified on a specimen from Ecuador
and proved to be present even in Africa. L. ethiopicum is a synonym of L. burgessii. L. hiber-
nicum is recorded as new to Norway, and L. laceroides (syn. L. americanum, L. inflexum
var. isidiosulum) has a wide distribution in subtropical-temperate areas.

Introduction

When studying several, mainly exotic, collections, I came across some interesting
specimens of the so-called sect. Mallotium of Leptogium. This is an easily recognizable
group by the hairy underside of the thallus, but not a good systematic unit. It shows
connections to different parts of other groups in the genus Leptogium. There are also
two different kinds of hairs:

1. Long, often more than 1 mm consisting of cylindrical cells, 10-15 u %34 pu,

as in L. saturninum (Plate 11: 4).

2. Short, less than 100 x consisting of sphaerical cells 6-8 « in diameter as in L.

laceroides (Plate 11: 3).

This has long been known (see e.g. Hue 1898: 229-230), but relatively rarely used.
The small hairs are in fact very often overlooked. Sometimes occasional hairs occur
in several species. They have an irregular appearance (Plate I1: 1).

The species treated here belong to group 2. The specimens are all determined by
me, unless otherwise stated. The abbreviations of the official herbaria follow Index
Herbariorum (1964).

The Species

Leptogium digitatum (Mass.) Zahlbr.

ECUADOR. Prov. Pastaza: Mera, Rio Pastaza valley, epiphytic, montane rainforest, alt.
1 000 m, 1972, L. Arvidsson & D. Nilson (GB, neotype; UPS, isoneotype), c.ap.; Mera, on
tree at road, alt. 1 000 m, 1972, L. Arvidsson & D. Nilson (GB). — BOLIVIA: Prov. Larecaja:
Near Sorato Chilicani on bark of trees and at Pongo in the temperate region, alt. 3 000-3 600
m, 1856, G. Mandon. Plantae Andium Boliviensium 1722 p.p. (S), c.ap. Bolivia in subal-
pinis, Mandon (herb. Nyl. sub nom. L. inflexum, H; 2 coll., probably the same as the first
mentioned), c.ap.
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ETHIOPIA, Gojjam prov.: Chokke Mts. 10°40” N, 37°45" E, north of Debra Marcos, wood
behind camp I on deeply shaded bush, alt. ca. 3000 m. 1957, J. N. Lythgoe, L 1 (BM,
subnom. L. ethiopicum),:c.ap. SOUTH AFRICA. Transvaal: Sabie-Lydenburg, Mt. Anderson,
on tree in narrow wooded ravine, sheltered, moist, alt. 2 200 m. 1949, R. A. Maas Geeste-
ranus (L), c.ap. New to Africa.

Although Massalongo (1856) gave a detailed and good description of this charac-
teristic species on a specimen from Colombia, it seems to have been completely for-
gotten. Nylander (1858, 1861, 1863, 1867) does not mention it, and it remained in the
genus Stephanophorus until Zahlbruckner in Catalogus (1924-25) transferred it to
Leptogium. 1 have neither found it mentioned elsewhere in the literature, nor under
its correct name in the herbaria. In fact, the type is missing. I searched in vain
for it in Massalongo’s herbarium (VE). His description is, however, so clear that
there is no doubt about the identity of the species. The richest fertile collection has
been chosen as neotype.

L. digitatum looks much like L. phyllocarpum, but is easily separated from it by the
short hairs, on the neotype even on the upper surface, and has an extra supporting
tissue under the hymenial layers (see below). The lobes are digitate, rounded, +
crisped (very much so in the neotype) and similar lobes are found on the apothecial
margin, sometimes in several layers. The brown-grey, greenish thallus is clearly wrinkled
when dry, especially on the underside. When wet it swells and the medulla becomes
voluminose and very loose, 170-400 « thick, while the one-cell-layered cortex consists
of small cells, 7-8 w1011 u (Plate II: 5).

The apothecia are up to 0.5 cm broad with orange-chestnut brown disc. The hyme-
nium is 130-160 gz high with a 12-15 x thick brownish epithecium. Asci ca. 150 u
long with 8 pale brown spores which are 24-30 < 12-15 p, broadly ovate with acute
ends, 3-4 longitudinal and 1-2 transversal septa. The yellowish subhymenium is
25-30 p and the subparaplectenchymatic excipulum proprium 25-40 x (Degelius
1954: 80-83). A most conspicuous, 130-140 x thick, euparaplectenchymatic supporting
tissue is found under the hymenial layers (Plate I: 2). This tissue may be interpreted
as a part of the excipulum proprium whose upper part then is subparaplectenchy-
matic, but only ontogenetic studies, not possible on the collections present, can
prove this. As the two first layers beneath the hymenium are very much like those
found in other Leptogium species, I prefer to interpret the supporting tissue as an
extra one which certainly is necessary since the algal layer of the thalline margin has
the same properties as that of the thallus. It swells in moisture and becomes very
loose (Plate I: 2). A similar extra tissue is known in L. trichophorum and some allied
long-haired East-asiatic species (Asahina 1936: 254), but not from the short-haired.
This clearly separates L. digitatum from L. burgessii, which on the contrary has a very
thick cortex on the thalline margin (Plate I: 1). It has mostly been confused with
L. burgessii (syn. L. inflexum) by e.g. Nylander (1861). Habitually it is best separated
on the wrinkled thallus (in dry state; much more swollen when wet) and the usually
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rounder lobes. The thallus anatomy is also different. L. burgessii has a thin, 60-120 u
thick compact medulla, and a one-celled cortex consisting of 10-5 % 7-9 u large
cells (cp. above and Plate II: 2).

L. digitatum seems to be a species of tropical-subtropical montane forests.

Leptogium ethiopicum Dodge
Specimens examined
ETHIOPIA. Gojjam prov.: Chokke Mts, 10°40’ N, 37°45” E, north of Debra Macros on

wet sloping boulder in wood behind camp I, alt. ca. 3 000 m, 1957, C.L.A. Leaky, L 50 (BM,
holotype) c.ap.; on deeply shaded bush behind camp I, J.N. Lythgoe, L 1 (BM), c.ap.

Although Dodge (1964: 125) did not place it in the section Mallotium, he described
it as having short hairs on the underside. On request Dr. T. D. V. Swinscow studied
the type and found it to be L. burgessii with poorly developed folioles on the thalline
margin, a view I could confirm. The other specimen cited by Dodge from Ethiopia
is L. digitatum (see above).

Leptogium hibernicum M. Mitch.
Specimens examined

NORWAY. Rogaland: Forsand, Dirdal, on the eastern side of the valley between the
church and the fjord on Fraxinus excelsior in deciduous forest, 1947, G. Degelius (herb.
Degel.). New to Norway.

IRELAND. Kerry: Killarney, Eagle’s nest, sept. 1869, without collector, but probably
Carroll (H); Muckross, rather old Tilia by the road between M. Hotel and Torc Waterfalls,
1951, G. Degelius, det. Sierk (herb. Degel.); Torc Cascade, on mossy trees, 1933, G. Degelius,
det. Mitchell (herb. Degel.). Kenmare, Inchiquin Lough, Uragh woods on Corylus avellana,
1966, P. James. Vézda: Lich. Sel. exs. 561 (UPS).

FRANCE. Normandie: Forét de Bricquebec sub. nom. Collema saturninum var. brebissonii
Del. in herb. Lenormand (H, 3 coll; TUR, 1 coll.)

PORTUGAL. Douro: Bussaco on Cupressus lusitanica, 1931, G. Degelius (herb. Degel.).
Minho: Serra do Gerez, between Caldas and Pedra Bela, on bark of Arbutus, 1947, C.
Tavares (UPS).

The Norwegian specimens are rather poor and browned, but shows the wrinkled
thallus with +flattened isidia. It is very thick when moist, 320-430 . Mitchell (1964)
described it as thin and bluish, but similar thick and brown specimens are known
even from Ireland. The thallus structure is very like that of L. digitatum (see above).
L. hibernicum seems to be its isidiate counterpart.

It is most remarkable that this species was described as late as in 1964. As seen
from the locality list, however, the old lichenologists knew it. It has not been possible
to find Delise’s name published (see the collections from France) based on the speci-
mens from Bricquebec. Montagne (1840: 130-131) published a Leptogium brebissonii
Mont. giving a description of a Canarian plant which I have seen in FI, and this has,
as indicated in the description, no hairs. An unlucky change of name is accordingly
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not necessary. Montagne (l.c.) cites the unpublished name by Delise, but this does not
affect the nomenclature.

Leptogium laceroides B. de Lesd.

Syn. L. americanum Degel., L. inflexum Nyl. var. isidiosulum Nyl.

Specimens examined

U.S.A. Maine: Togue Pond Camps (near Mt Katahdin) on Thuja in damp mixed forest 1939,
G. Degelius (herb. Degel., holotype of L. americanum). Virginia: without a locality, E.
Tuckerman (UPS). North Carolina: Great Smoky Mountains, Forney Ridge, on deciduous
trees in mixed forest, alt. 1760 m, 1939, G. Degelius, (herb. Degel.). Tennessee: Roan
Mountain. 1953 E. Dahl (O). MEXICO. Prov. Mexico: Jajalpa, alt. 2 700 m, saxicolous
(lapsus? published as corticolous, and some specimens have pieces of bark attached) 1930,
Fréere Amable (UPS, isotype).

VENEZUELA. Prov. Merida: Finta St. Barabara above Chachopo in Motatan valley,
northside of block, alt. 3 000 m, 1969, B. & F. Oberwinkler & J. Poelt (herb. Poelt); El Valle
east of Merida, epiphytic, alt. 2 600 m, 1969, B. & F. Oberwinkler & J. Poelt (herb. Poelt);
Sierra de St. Domingo, Paramo de Mucuchies, on slopes north of the pass El Aguila, towards
Chachopo, alt. 3 500-3 700 m, B. & F. Oberwinkler & J. Poelt (herb. Poelt). COLOMBIA.
without a locality (but certainly Paramo Choachi), alt. 3 600 m, Lindig (Herb. Nyl. H,
isotype of L. inflexum var. isidiosulum), c.ap. ECUADOR. Prov. Pastaza: Mera, epiphytic
in secondary forest, alt. 1 000 m, 1972, L. Arvidsson & D. Nilson (GB); on tree at the road.
L. Arvidsson & D. Nilson (GB). BOLIVIA. Prov. La Paz: In the vicinity of Mapiri, 1893, M.
Bang. Plantae Bolivianae a Miguel Bang lectae no. 1757 p.p. (UPS).

PORTUGAL. Minho: Serra do Gerez. — Caldas, acima da Vacania on mossy Salix,
alt. 465 m, 1948, C. Tavares (UPS).

MADEIRA. Without a locality. Mandon Exs. n. 35 p.p. (herb. Nyl., H.). KENYA.
Central prov.: Mt. Kenya, the upper bamboo region on Hypericum, 1922, Rob. E. & T. C. E.
Fries 4114 p.p. (UPS); Nanyuki Distr., Mt. Kenya, W. slope, National Park Road (Naro
Moru Track), on bamboo (Arundinaria alpina) 0°10”S, 37° 11-13’ E, alt. 2 700-3 100 m,
1970, R. Santesson 22122, 22128 (UPS); In the Hagenia-Hypericum zone on Helichrysum
chionoides, alt. 3 300 m, 1970, R. Santesson 22028 (UPS). TANZANIA. Kilimanjaro Prov.:
Mt. Kilimanjaro, W. slope, E. of Lemosho Glades, on the trunk of a tree in a rather dense
montane forest, 3°1-2" S, 37°9” E, alt. ca. 2400 m, 1970, R. Santesson 21211 b (UPS).
Arusha prov., Mt. Meru, E. slope, road to the crater, Jekukumia River, on the trunk of a
tree in montane forest, 1971 R. Santesson 23025 b p.p. (UPS). TRISTAN DA CUNHA.
Inaccessible Island: Plateau W. end tree-fern country, on the vegetation Valt. 450 m, 1938,
E. Christophersen 2569 b, 2 coll (O).

NEW ZEALAND, South Island: Greymouth, 1886, Helms (Herb. Nyl., H).

This is the isidiate counterpart of L. burgessii (syn. L. inflexum Nyl. see Mitchell
1961: 195) as pointed out by Degelius (1940: 17) when he described L. americanum.
He had then not seen the type of L. laceroides, and B. de Lesdain’s description (1933:
112) is poor, e.g. not mentioning the isidia. Fortunately an isotype was found in UPS.
It is in full agreement with L. americanum. An examination of the type of L. inflexum
var. isidiosulum revealed that it belonged here too. Nylander (1863:289) himself
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Plate 1. Per M. Jorgensen: On Some Leptogium Species with Short Mallotium Hairs
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Plate 1. (1). Apothecium section of L. burgessii. Note the thick cortex. (2). Apothecium section of
L. digitatum. Note the euparaplectenchymatic extra supporting tissue under the hymenial layers;
the loose algal layer and the one-celled cortex in the thalline margine.
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Plate II. (I). Irregular hairs of L. juressianum. (2). Thallus section of L. burgessii. (3). Short hairs

with spherical cells in L. laceroides (4). Long hairs with cylindrical cells in L. saturninum.

(5). Thallus section of L. digitatum. Note the voluminose, loose medulla. ‘
\

Magnifications: Plates I: 2 and II: 5=1: 1. Plate II: 1, 3, 4= 2.
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thought that it might represent a species. There is not much to add to Degelius’
(1.c.) detailed description, except for the greater variation shown by the numerous
collections. Just as L. burgessii the lobes vary from rather flat to involute, and the
colour from greyish blue to brown. The isidia are multiform as often in Leptogium:
granular—cylindrical—coralloid, sometimes flattened lobulate, often with lacerate
margins. They are situated all over the thallus, scattered sometimes in groups, even
more or less bordering the lobe margins. Apothecia are very rare. In two mixed
collections of L. burgessii and L. laceroides the former was richly fertile, while the
latter was sterile. They are only known from the type specimen of L. inflexum var.
isidiosolum and one U.S. specimen (Sierk 1964: 264). The structure of the apothecia
are just as in L. burgessii except for the marginal equipment being isidia instead of
lobules.

L. burgessii sometimes makes difficulties. It produces in certain cases regeneration
lobules, but they are mainly marginal and horizontal and real isidia are lacking.

L. juressianum C. Tayv. seemed according to the description (Tavares 1950: 68-69)
to be identical with L. laceroides except for the structure of the hairs. It was not
included in Poelt’s (1969) key of the section Mallotium, and a study of the holotype
(LISU) revealed that it does not belong there. The hairs, mainly on the upper side,
are of an irregular kind as occasionally found here and there in the genus (Sierk
1964: 247 and Plate IT: 1). L. juressianum seems to belong in the L. cyanescens
(Rabenh.) Korb. complex.
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Addenda

After the manuscript had been sent to the editor, I had the opportunity to examine several
collections made by Dr H. Krog (O) in Africa in 1972. Among them L. hibernicum was
found, for the first time outside Europe, from: KENYA: Ngong Hills near Nairobi, and the
southern slope of Mt. Kenya in the Embu region. ETIOPIA: Arussi Prov., some collections
from forests, alt. 2 400-3 000 m (the highest at Asella).

The specimen from Mt. Kenya had apothecia, previously not recorded from L. hibernicum.
They confirmed the suggestion that L. hibernicum is the isidiate counterpart of L. digitatum,
deviating only in the presence of isidia on the apothecial margin (instead of lobules).
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Development and Ecology of Raphidiopsis mediterranea Skuja in
the Swedish lake Trummen
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Abstract

Raphidiopsis mediterranea Skuja was recorded for the first time in Sweden in Lake Trummen,
a polluted lake which now is being restored. The alga was followed for several years. At
its maximum development the alga occurred abundantly. It showed great seasonal variability
and developed akinetes with spores. Earlier discrepancies on the morphology were apparently
caused by differences in the state of development.

Raphidiopsis mediterranea Skuja is a rare alga that was described in 1934 from Lake
Kastoria in Macedonia in Greece by Skuja. In 1938 Frémy reported its presence in a
lake in the province of Manche in France. Rao (1957) found it in India. Hill (1970)
reported the alga from lakes in Minnesota, U. S. A., but he found so many peculiarities
that he presented it as a new variant, Raphidiopsis mediterranea Skuja, var. grandis
Hill. Thomasson (1971) reported it from Lake Maica in Amazonas basin.

In the Swedish lake Trummen, which is now being restored, the alga was for the
first time recorded in Scandinavia and it could be followed for several years. At its
maximal development it produced plankton bloom, but it showed great seasonal
variations in development and morphology, which explained much of the earlier
discrepancies in the literature. In the present investigation the appearance and biomass
of the alga in various seasons are reported.

Locality

Lake Trummen is a polluted lake in Vixjo, Kronoberg County, Sweden (Bjork &
Digerfeldt 1965, Bjork et al. 1972), but it is now being restored.

Since the end of the 1940s the lake has been visited every summer by students of
limnology in Lund, and net plankton has been sampled in June or July.

In January 1968 it was decided to restore the lake and a pretreatment investigation
was started. From January 1968 and onwards samples have therefore been taken at
least once a month on different locations and levels.

In June 1970 the restoration was started by pumping away 0.5 m of a black sedi-
ment, and this procedure went on during the summer. In the following summer another
50 cm of sediment was evacuated, the littoral zone was cleaned, and all bunches of
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Table I. Chemical and physical data of the lake Trummen water in 1968

Tem- Water

pera- colour

ture Rt Tot-P  Kj-N SiO,
Date ({®) (mg/1) (ug/)  (ug/)  (mg/l)
Feb. 28 0.5 015 6.6 0.9 50 205 0.84
March 25 0.5 2.6 6.4 8.3 20 61 132 1.05
April 4 0.5 3.1 7.8 12.4 60 129 97 0.42
May 7 0.5 1.7 7.4 50 125 152,
May 30 0.5 16.5 10.0 13.4 50 144 2.6
June 19 0.5 24.1 10.2 22:5 80 133 906 4.9 0.41
July 16 0.5 14.7 9.8 8.7 70 127 561 6.6 0.07
Aug. 15 0.5 17:2 9.9 9.0 50 135 617 6.6 0.06
Sept. 10 1 19.8 9.7 13 40 139 514 ST 0.33
Oct. 3 0.5 10.8 7.9 9.3 30 168 373 4.1 0.25
Oct. 24 1 7.9 7.9 11.8 35 141 218 2.9 0.18
Nov. 22 1 2.7 o) 1158 20 149 160 2.4 1412
Nov. 28 0.5 4.8 7.4 20 149 0.51

reeds taken away. In the following years investigations will be made to evaluate the
results of the restoration on the plankton.
Chemical data and temperatures from 1968 are given in Table 1.

Methods
Net plankton was fixed in formalin and the algae qualitatively studied. For quantita-
tive determination water was sampled by a Ruttner sampler and fixed by Lugol’s
solution. The number of algae was counted in sedimentation chambers with the aid
of an inverted microscope. The size of the chambers was 0.3 ml for summer sam-
ples and 2 ml for winter samples.

Development

In the summer of 1968 large amounts of Raphidiopsis mediterranea were found in net
plankton and its morphology studied (Table II, Pls. I-III). The cells in the trichome
were always longer in length than in breadth. There was no incision at the transversal
septa of the cell walls. It had always attenuated terminal cells. These distinguished
them from sterile threads of Aphanizomenon which were characterized by cylindrical,
empty terminal cells and Oscillatoria which have smoothly rounded terminal cells
(PL T).

In October 1968 the species developed large amounts of akinetes. As they were
formed the ordinary cells became swollen and their appearance and colour changed.
At first the shape of the akinetes was oval. They were of yellow-green colour and had
a fine, granular inner structure. Later the shape of the akinetes changed to cylin-
drical and darker granules occurred inside. They probably represented spores (PI.
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II: 3). In many trichomes every cell, except the external terminal cells, developed
into akinetes. The largest number of akinetes in sequence from a trichome was 19.
Usually the akinetes occurred 2-3 together. Sterile trichomes were always longer than
those with akinetes. The bonds between two akinetes in a trichome were weak, so
that the trichome easily broke into two parts, each with terminally placed akinetes
and the other end thread-like extended (Pls. I: 2, I1: I).

Occurrence

Re-examination of the old samples revealed the presence of R. mediterranea in Lake
Trummen in the years 1959, 1961, and 1967.

In the summer of 1968 large amounts of the species were found in Trummen.
This year the alga appeared in June but was present only as single individuals, which
were sterile. At the same time in May—June a mighty water bloom of thread-like blue-
green algae occurred, consisting of Aphanizomenon flos-aquae, Oscillatoria agardhii,
Lyngbya limnetica and Anabaena spp.

In July the plankton bloom of the thread-like Cyanophyceae decreased, and was
followed by an enormous bloom of various species of Microcystis, mainly M. aerugi-
nosa and M. viridis. R. mediterranea reached its quantitatively largest volume in
September. In October that year the alga developed large amounts of akinetes as
earlier described. During November it disappeared completely.

In 1969 R. mediterranea appeared in the lake again, but the maximal development
occurred already in July. It then consisted mainly of sterile threads. Only occasional

Table 1. Morphology of Raphidiopsis mediterranea Skuja in Lake Trummen in 1968

Date July 16 August 16 September 4  October 3 October 24

Trichome length (z¢m) 210 (70-510) 220 (110-340) 170 (50-440) 170 (60-320) 131 (24-570)
Trichome terminal,

diameter (xm) 1.6 1.6 1.6 1.6 1.2-1.6
Cell diameter (zem) 3.0-3.2 3.0-3.2 3.0-3.2 3.0-3.2 1.6-3.2
(mean 2.2)
Cell length (1m) 9.6-12.0 4.7-19.2 9.0-11.2 8.0-19.2 9.0-24.0
(mean 13.6)
Gas vacuoles Absent Absent Present Present Present
Akinete diameter (um)  — 3.2-4.7 3.0-3.2 4.0-6.4 3.2-6.4
(mean 5.2)
Akinete length (um) it 6.4-16.0 14.4-16.0 9.6-20.8 6.4-32.0
(mean 10.5)
Usual conformation
of akinetes — 1-2 1-3 1-6 1-10
Maximal number of
akinetes in series —_ 4 8 12 19

Mean number of
akinetes per number
of trichomes —_ 0.3 1.0 1.8 2.0
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3.6 Raphidiopsis mediterranea
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Fig. 1. Seasonal distribution of Raphidiopsis mediterranea in Lake Trummen 1968-1971.

trichomes with 1-2 akinetes were seen. The trichomes were often vacuolized and dis-
integrated without akinete formation.

In 1970 no plankton bloom developed in the lake and no R. mediterranea were
seen.

In the summer of 1971 a weak bloom of blue-green algae occurred and R. mediter-

ranea was again seen in Lake Trummen, but in less quantity than in the summers of
1968-1969. Akinetes were formed but less abundantly than in 1965. It attained its ‘
largest volume in August (Fig. 1).

In the lake Vixjosjon, downstream from Lake Trummen with a similar plankton ‘
population, R. mediterranea was found in 1971, but less abundantly than in Lake !
Trummen. In 1972 on the other hand the alga produced water bloom in Lake Vixsjo-
sjon, but was rare in Lake Trummen. It was also present in Lake Bergunda further

|

downstream.

Discussion |

The genus Raphidiopsis was introduced in 1929 by Fritsch and is characterized by the
following features: A thread-like Cyanophyceae that lacks sheath. The trichome is ‘
attenuated at each end. Heterocysts are always absent, but akinetes may develop. i
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Fig. 2. Percentiles of number of akinetes per trichome in Raphidiopsis mediterranea in Lake Trum-
men on October 24, 1968.

R. mediterranea found in Lake Trummen closely resembled the description given
by Skuja (1934) and Frémy (1938). Hill (1970) gave a somewhat different description
and called his alga var. grandis. However, at the end of the year when the akinetes
were maximally developed, the algae in the present investigation mainly corresponded
to the description of Hill. This suggests that the discrepancy was not due to different
taxa, but to various vegetational stages of one and the same species. Hill always
observed R. mediterranea together with Anabaenopsis raciborskii, but this alga did
not occur in Lake Trummen.

R. mediterranea has earlier been recorded only four times, and has been considered
rare (Bourrelly 1970). Nevertheless, at optimal conditions it occurred in large quanti-
ties. Since wide differences in its development occurred between different years,
it may be that its nutritional and environmental demands are highly specific. The
fate of the alga after the restoration of the lake has been completed will be followed
with keen interest.
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Plate 1. G. Cronberg: Development and Ecology of Raphidiopsis mediterranea Skuja
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PL. I. Raphidiopsis mediterranea from Lake Trummen, July 1968. (/) Sterile cell with beginning
development of akinetes in the median somewhat swollen cell. Terminal cells pointed. (2) Dis-
integrated trichome. The bonds between the akinetes are weak and easily broken up. In this way
trichomes with terminal akinetes were produced. (3) Trichome with well-developed akinete in the
middle. The brighter cells of the trichome are developing two akinetes.
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G. Cronberg: Development and Ecology of Raphidiopsis mediterranea Skuja Plate 11

PL. I1. Raphidiopsis mediterranea. (1) Trichomes that have broken up, yielding threads with akinetes
at both ends. (2) Disrupted trichome with well-developed akinete. (3) Detail of well-developed akinete
with spores inside. On the right an akinete with fine granular structure demonstrating an earlier
stage.
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Plate 11I. G. Cronberg: Development and Ecology of Raphidiopsis mediterranea Skuja

PL. III. Raphidiopsis mediterranea. Scanning electron micrographs. Magnifications 1200 < and
6000 % resp. (1, 2) Trichomes with akinetes. The electron micrographs were taken at the electron-
microscopical laboratory, Zoological Institute, University of Lund.
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Smiirre uppsatser och meddelanden

Psilocybe ammophila funnen pa Gotska Sandon

Abstract. Psilocybe ammophila Lév. found on Gotska Sandon. — Psilocybe ammophila (Basidio-
mycetes, Agaricales), is reported from Gotska Sandon National Park (Baltic Sea), Sweden.
The species was found at the northernmost point of the island where it occurred on the fore-
dunes along the sea shore.

Fig. 1. Psilocybe ammophila vixande pa sanddyn bland Ammophila arenaria. — Psilocybe ammophila
on sand dune and among Ammophila arenaria. — Gotska Sandon, Bredsandsudde, 3.7.1972.
Photo: Rune Lilja.
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Psilocybe ammophila tillhor den ekologiska grupp av svampar vilka karaktiriseras av att
de forekommer péd sanddyner utmed havet. Dessa svampar och deras forekomstsitt har pa
ett intresseviickande sitt behandlats av O. Andersson (1950 och b) Artens utseende framgar
av fig. I. Frin Sverige var arten tidigare kind fran Halland och Skéine (Andersson 1950a: 34).
Under ett besdk pd Gotska Sandon (27.6-5.7.1972) fann jag arten vid nordspetsen av 6n
(Bredsandsudde). Svampen férekom fran Bredsandsudde sdderut lings vistra sidan av 6n
néstan ner till den viig som gar fran fyrplatsen till bathamnen. Strickan ir ca. 700 m lang.
Arten vixte pd de laga dynerna som l6per ndrmast havet och pa dessa endast inom en 50-100
m bred zon niirmast stranden, alltsd inom den niringsrikaste delen av dynsystemet. Jag
undersokte stranddynerna runt hela n, men kunde inte finna arten pa nagon annan lokal.
Stranddynerna vid Bredsandsudde har ju ocksa en speciell och avvikande typ. Hir sker en
pagaende uppbyggnad av smadyner vars material blaser upp fran en relativt bred flackstrand.
Pa denna strand finns bade partier med saltutfillningar och vattenfyllda svackor rika pa
crustacéer, fagelspillning och alger. Darfor torde néringshalten vara hogre i dessa dyner dn i
Ovriga stranddyner runt 6n. Dynerna uppbyggdes mestadels av vit grovmo (“flygmo’).
Vegetationen bestod av friskt vuxen Ammophila arenaria samt enstaka bestand av Agropyron
Junceum och ett fatal ruggar med Elymus. Psilocybe forekom mycket talrikt (1000-tals frukt-
kroppar). Svampen forekom i regel i sma grupper om 3-5 exemplar och befann sig i olika
utvecklingsstadier. Hattens diameter varierade mellan 2,5 till 4 cm. Dess dvre yta var ljust
gra med en svag brun anstrykning (torrt vider). Lamellerna var svarta. Pa skaftet fanns
strax under hatten en svag och otydlig, brunt vattrad zon. Foten var till ungefir halva sin
lingd nersinkt i dynsanden. Denna del var klubblikt ansvilld och pa ytan tapetserad av mo-
och sandpartiklar. Vid torkning krymper den basala, sandklidda delen betydligt mindre
an den Ovre delen av foten. Detta gor att skillnaden i tjocklek hos fotens basala och dvre
del far en onaturligt stark accentuering hos torkade exemplar.

Belaggexemplar av Psilocybe har Gverlaimnats till Riksmuseets herbarium. For hjilp med
artbestimningen tackar jag agronom Nils Suber och intendenten C.-Fr. Lundevall, Stock-
holm.
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Notiser, Suppl. 2: 1-89.
— 1950b. The Scandinavian sand vegetation—a survey. — Bot. Notiser 1950: 145-172.
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Carex livida funnen i Halland

Abstract. Carex livida (Wg) Willd is reported from Halland in the southwest of Sweden.

Sommaren 1972 fann jag Carex livida i sédra Halland. Viéxtplatsen dr den s.k. Vapno mosse,
som ar beldgen ca 10 km norr om Halmstad, inom kommunerna Kvibille och Enslov.
Genom myrens mellersta och norra del rinner tva sma bickar, vilka utgdr killfloden till
Suseén. Carex livida vixer utmed och i nirheten av dessa bickar pa en stricka av ca 1,5
km. Storre delen av det aktuella myravsnittet ir mycket smalt och kan karakteriseras som
ett kiirrdrag med fastare tuvstringar och mellanliggande gungflypartier, som tidvis star
undcr vatten. Carex livida férekommer talrikt i de allra bl6taste partierna, och man uppmirk-
sammar bladens intensivt blagra eller vitgra firg pa lingt hall. P4 denna lokal vixer Ca-
rex livida tillsammans med foljande karlvixtarter: Sparganium minimum, Potamogeton poly-
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gonifolius, Juncus bulbosus, Phragmites communis, Eriophorum angustifolium, Rhynchospora
alba, Carex limosa, C. lasiocarpa, C. rostrata, Myrica gale, Nymphaea candida, Drosera
rotundifolia, D. anglica, D. anglica x rotundifolia, D. intermedia, Menyanthes trifoliata, Utri-
cularia intermedia och U. minor.

Carex livida ir ny for Halland. De ndrmaste fyndorterna dr enligt Hultén (1971: 96)
beldgna i Smaland vid sjon Bolmen och dster om Vdrnamo.

Litteratur

Hultén, E. 1971. Atlas dver viixternas utbredning i Norden. 2. uppl. Stockholm.

Fruidngsvéigen 29, 302 41 Halmstad Kjell Georgson

Cryptogramma crispa funnen i Ostergotland

Abstract. Cryptogramma crispa (L.) R. Br. has been found near Atvidaberg in Ostergotland,
which is a new record to southeastern Sweden.

Enligt E. Hulténs Atlas 6ver véxternas utbredning i Norden (2. uppl. 1971) dr den lilla
ormbunken Cryptogramma crispa inte tidigare kdnd fran Ostra Sverige. Sommaren 1972
fann jag den emellertid i Atvidabergstrakten. Lokalen dr beligen ca 15 km SSO om Atvida-
bergs samhille vid sodra spetsen av sjon Stora Bjén intill en fram till 1940-talet hdavdad
16ving, Kulla dngar. Sjilva vixtplatsen utgoresaven lodrit, 6ppen och ljusexponerad granit-
bergbrant I6pande i SV riktning. Ormbunken (ett enda ex.) vixte i en jordfylld spricka ca
7 m upp. Det fanns inga hogre vixter i dess omedelbara nirhet utan endast nagra mindre
mossor, som flickvis tickte jorden. Av andra véxter i branten kan niamnas Asplenium sep-
tentrionale, A. trichomanes, Cystopteris fragilis, Polypodium vulgare, Woodsia ilvensis, Con-
vallaria majalis och Polygonatum multiflorum.

Artbestimningen av C. crispa har kontrollerats av ass. Birger Danielsson, Vistervik.
Beldggmaterial (ett sterilt och ett fertilt blad) finns i Riksmuseets herbarium, Stockholm.

Malmvigen le, 597 00 Atvidaberg Olof Siderbick

Tva vixtfynd fran Lits socken, Jimtland

Abstract. New records of Elodea canadensis Michx and Ranunculus lingua L. from Lit parish,
Jamtland, Sweden.

Elodea canadensis: Mosjon, 300 m SV om Sandsmyrudden, 24.VII.1972. Detta dr andra
fyndet i ldnet. Det forsta gjordes 1944 enligt E. Hultén.
Ranunculus lingua: Kvarnan (felaktigt kallad Fjilan), 35 m nedom Ostersjodammen. 13.VIII.
1971. Arten idr ¢j tidigare funnen inom Jamtlands siluromréde.
Per N. Jonsson
Bye 1530, 830 30 Lit

Korrigerad korrigering?

Abstract. A corrected correction. — A specimen referred by me (Eliasson 1972, p. 49) to
Ranunculus trichophyllus Chaix was later regarded by Lohammar (1972, p. 290) as R. peltatus
Schrank. Support for the correctness of my determination is presented here.
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Innan jag i Svensk Botanisk Tidskrift 66:49, 1972 rapporterade Ranunculus trichophyllus
Chaix fran Jimtland, hade vixten undersokts och bestimts av mig. En bestimning utférd
av Dr. Carl Blom, Géteborg, hade givit samma resultat. Den f. n. storsta auktoriteten pa
Batrachium-gruppen inom sliktet Ranunculus ar Prof. C. D. K. Cook, som 1966 publicerat
en monografi dver gruppen. Med anledning av Gunnar Lohammars (1972, p. 290) invindning
mot min bestimning har jag bett Prof. Cook undersoka viixten. Ett svarsbrev fran Prof.
Cook aterges hér i sin helhet:
Dear Dr. Eliasson,
A specimen without mature flowers, pedicels or fruits is impossible to determine with 100 % certainty.
However, all that I can see speaks for R. trichophyllus. The single petal (I have marked with an
arrow) is like that of R. trichophyllus. The stipules are large and curved on the outer surface which
again speaks for R. trichophyllus. 1 can find nothing that speaks for R. peltatus, one might have
expected floating leaves in the buds but they are not to be seen. I can only say it is probably R.
trichophyllus.

Yours sincerely,

ProfiiDi €D K. Cook

Tyvirr saknas helt i Lohammars notis uppgift om de karaktirer varpd hans bestimning
grundats.
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Fynd av Epilobium adenocaulon i Blekinge

Abstract. Epilobium adenocaulon is recorded new to Blekinge in southeastern Sweden, and
is found in four localities in the province.

I juli 1967 fann jag ett bestand av Epilobium adenocaulon i mellersta Blekinges kustbygd i
sodra Brikne-Hoby, ca | km fran havet norr om Ryssjon (lige enl. topografiska kartan
over Sverige 3F SV NV, 5b). Arten vixer hir tillsammans med Filipendula ulmaria intill ett
dike, som rinner till sjon.

I Holmgrens Blekingeflora (1942) finns E. adenocaulon ej upptagen fran Blekinge och ej
heller i Hulténs Vixternas utbredning i Norden (1971).

Vid inventering sommaren 1972 av naturreservatet Jirnavik ca 4 km vister om Ryssjon
patriffade jag tva lokaler med E. adenocaulon. Den ena ér beldgen vid innersta delen av den
vik som gar in mot Jiarnavik, och E. adenocaulon vixer hiar pa vastra sidan av ett stort be-
stand Phragmites communis. Den andra lokalen ligger nagot ldngre visterut i ett litet Karr
kantat av Alnus glutinosa, och E. adenocaulon konkurrerar hir om utrymmet med Scirpus
silvaticus och Typha latifolia.

Enl. uppgift av H. Wachtmeister finns E. adenocaulon vid Vambasa i sodra Listerby viister
om Karlskrona. Artens utbredning i Blekinge synes vara okdnd, men den torde finnas pa flera
lokaler dn de hidr angivna.

Carl-Erik Nylander
Ekegdrdsgatan 1 B, Ronneby
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Ceratophyllum demersum i Torne Lappmark

Abstract. Ceratophyllum demersum in Torne Lappmark. The plant is reported from two lo-
calities in the parish of Karesuando in northernmost Sweden. It is new to Swedish Lapland.

Some eutrophic water plants such as Bufomus umbellatus, Lemna trisulca, Potamogeton
zosterifolius occurring in Finnish Lapland, also occur in Swedish Lapland in a zone along
the Finnish frontier, but are missing in other parts of Swedish Lapland. Ceratophyllum de-
mersum fits well into this phytogeographical group. Its occurrences in Swedish Lapland are
probably relicts from the postglacial warm period.

As to the contents of major elements and P and N, the two lakes seem normal to their re-
gion of Lapland. Compared with lakes in southern and central Sweden housing Ceratophyl-
lum and Lemna trisulca their contents of major elements are much lower.

Hosten 1971 fann jag Ceratophyllum demersum pa tva stillen i Karesuando socken. Arten
var forut okdnd fran Lappland.

Ungefir 15 km nedstroms Karesuando kyrkby delar sig Muonio élv i trenne grenar, som
kringflyter ett par stora sedimentholmar, vilka tillsammans miter cirka 4 km i lingd. Pa
holmarna finns ritt méanga smasjoar, och ett par av dem ér lagunsjoar, som helt foljer élvens
vattennivéer. Den 14 september gjorde jag en exkursion till den lagunsjo, som ligger 2 km

Fig. I. Sydidndan av lagunsjon 2 km VSV om Kuttainen. Nédr man har den lappldndska vildmarken
i blickfanget och ser Carex rostrata-myr och videbuskar vid stranden, vintar man sig knappast att
finna Ceratophyllum och Lemna trisulca i sjon, om man har sydligare landsindars miljoer for dessa
vixter i minnet.

14.9.1971. Foto forf.
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VSV om byn Kuttainen, men bickfaran mellan sjon och élven var s smal och tvirkrokig, att
man inte kunde komma in till sjon batledes. Vid en vandring utefter sjons sodra strand fann
jag ett skott av Ceratophyllum demersum i vattendriften. Nista dag atervinde jag medférande
en bat, som kunde slipas 6ver land fram till sjon. Inspektionen fran bat avslojade en ritt
riklig forekomst av vixten inom sjons sydvistra del pd 1-14 meters vattendjup.

Foljande vixter noterades:

Equisetum fluviatile Ranunculus confervoides
Sparganium Friesii * simplex Subularia aquatica
Potamogeton alpinus Callitriche autumnalis

— perfoliatus — hamulata

Carex aquatilis — verna

— rostrata Myriophyllum alterniflorum
Eleocharis acicularis Hippuris vulgaris

Lemna trisulca Utricularia vulgaris

Nuphar luteum et cfr > pumilum Nitella opaca
Ceratophyllum demersum submersa mossor

Sparganium-bestanden upptar en mycket stor del av sjons yta. Nuphar finns rikligt, och
Lemna trisulca ligger stillvis som ett gront skikt dver bottnen. Nitella opaca och submersa
mossor finns ocksa i rikliga mangder. Nast Ceratophyllum ér L. trisulca sjons mirkligaste
vixt. Den relativt rikliga forekomsten av Callitriche autumnalis kan vara vird att framhallas.

Dagen dirpa fann jag Ceratophyllum 16 km SV om Karesuando kyrkby vid byn Merta-
jarvi i den smala viken pa sydsidan av bron 6ver dn. Spridda exemplar vixte pa cirka 2 me-
ters vattendjup. Ocksa hir fanns L. trisulca rikligt. Myriophyllum spicatum, som likaledes
har relativt hoga niringsansprak, ingick i vikens vegetation, och strax utanfor vikens myn-
ning viixte Potamogeton zosterifolius och M. spicatum vid Idijirvis avlopp. Sjon ligger 345
m Over havet, och den ér den hogst belidgna fyndorten for Ceratophyllum i Sverige.

Nagra vattenviixter, som édr kidnda for hoga niringskrav, gar upp i nordligaste Finland
och gar dirjamte in i Sverige i en bred zon utefter grinsen mot Finland, medan de saknas i
ovriga delar av Lappland. Goda exempel dirpa ger Butomus umbellatus, L. trisulca och P.
zosterifolius. C. demersum passar vil in i denna vixtgeografiska grupp.

De nutida lapplindska forekomsterna av C. demersum torde vara glesa kvarlevor fran
varmetiden, da arten att doma efter de talrika fossilfynden i nirheten — se Hulténs Atlas dver
vixternas utbredning i Norden — troligen var vida vanligare inom omradet.

Vid exkursionerna till de tva Ceratophyllum-sjdarna tog jag vattenprov, som senare bear-
betades av den vattenanalytiska avdelningen vid Limnologiska institutionen i Uppsala. Vattnen
i fraga har mycket liga halter av makroelementen i jimforelse med siddana slittlandssjoar
i Syd- och Mellansverige, som hyser Ceratophyllum och L. trisulca. Elektrolytiska lednings-
formagan (5 - 10°) var i lagunsjon 19.7, i Mertajéarviviken 37.8; pH-virdena var resp. 6.4 och
7.0. Totala fosforhalten i provet fran lagunsjon var 0.021 mg/l och totala kvivehalten 0.517
mg/l, varav 0.512 utgjorde organiskt bundet N. De motsvarande virdena frin Mertajirvi-
viken var 0.019 och 0.565 mg/l, varav 0.491 organiskt bundet N. Fosfor- och kvivevirdena
ar ritt ordindra for lappliandska vatten. Analysvdrdena sidger emellertid ingenting om om-
sattningshastigheterna och darmed om i det langa loppet verkande skillnader mellan nirings-
imnenas tillgdnglighet.

Lappland hade 1972 en exceptionellt varm sommar. I férhoppning att Ceratophyllum skulle
ha svarat pa virmen med blomning och fruktbildning gjorde jag i borjan av september 1972
ett nytt besok vid lagunsjon, men jag fann inga frukter. — Ej heller i den Ceratophyllum-rika
Kéaymajarvi i Pajala socken lyckades jag finna siadana.

Gunnar Lohammar
Svensk Bot. Tidskr. 67 (1973)
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Recensioner

Lousley, J. E., 1971, Flora of the Isles of Scilly. David & Charles Ltd., Newton Abbot. 336
sid. Pris £ 4.75.

Britene har en lang og fin tradisjon nér det gjelder omradefloraer. Merkelig nok er dette den
forste for Scilly 6yene. Merkelig fordi Scilly er kjent som blomsterdyer og omradet er sa vel
avgrenset. Der foreligger imidlertid opptegnelser helt tilbake til 1750, og disse har Lousley
nyttet flittig. Han er bl. a. kjent som en fremstaende ekspert pa de brittiske dyers adventiv
flora, og dette gjenspeiler seg péd en fordelaktig méte i det rike materiale av denne type som
boken behandler. En rekke fremmede arter, til og med kryptogamer, har pa forskjellige mater
kommet till Scilly og har p. g. a. det milde klimaet klart seg der, er blitt naturalisert og ut-
gjor et ivynefallende innslag i vegetasjonen. Flere er kommet ut fra den velkjente botaniske
hagen pa Tresco, og noen er arter som er blitt provd som leplanting for narciss dyrkning. Som
eksempler kan nevnes: Carpobrotus edule fra Syd-Afrika, Escallonia macrantha fra Chile,
Phormium tenax og Pittosporum crassifolium fra New Zealand.

En svert interessant gruppe er de mediterrane ugressene. Scilly Oyene er ikke si ekstremt
regnfulle som man skulle tro, men naturligtvis er luftfuktigheten jevnt hoy. Et adskillig mer
markant trekk i klimaet er de sveart milde vintrene som danner grunnlaget for narciss dyrk-
ningen. Denne folger de mediterrane ugressenes livsrytme, og leplantningene gjor forholdene
ytterligere gunstige.

Disse klimatiske s@rtrekkene gjenspeiler seg naturligvis ogsa i den »spontane» floraen
som er dominert av mediterran-oceaniske arter.

Noen egentlig flora er boken ikke. Lousley redegjor pa nermere 100 sider for geografiske
og klimatiske forhold, menneskets innflytelse, plantesamfunn og plantegeografiske forhold.
Resten er nesten en ren artsliste uten nokler og beskrivelser. Noen fa steder er det taxono-
miske diskusjoner, s@rlig omkring variasjonen hos enkelte arter. Derimot er der alltid de-
taljerte lokalitetsangivelser med meget god og kritisk utnyttelse av de skrevne kilder. Syste-
matikk og nomenklatur virker grundig og gjennomarbeidet, men sa er da boken et resultat
av over 30 ars forskning. Noen fa steder er jeg uenig, f. eks. i plasseringen av Hieracium pilo-
sella i en egen slekt Pilosella. Autorforkortningen for N. Hylander, »Hyland.», bor vere
det velkjente Hyl., og en gang i blant, srlig i Gramineae er punktumene satt noksé vilkar-
lig etter autorsnavnene (evt.-forkortningene), men dette er smasaker. Floraen gir ett gedi-
gent inntrykk, og som for & understreke det er papirkvaliteten uvanlig bastant. Men ellers er
det lite & innvende mot trykk og redigering, og trykkfeilene er fi. At en Viola og en Juncus
er blitt ombyttet i teksten til fig. 7, er sikkert et rent uhell.

Naturligvis ligger floraen i kofferten nir man drar til Scilly dyene, men den har ogsd
generell interesse for alle som har Vest-Europas kystflora som arbeidsfelt. Jeg vil ogsé serlig
anbefale den til dem som er interessert i studiet av menneskenes innflytelse pa floraen.

Per M. Jorgensen
Goodwin, T. W. (Editor) 1971. Aspects of Terpenoid Chemistry and Biochemistry. Proceed-

ings of the Phytochemical Society Symposium. Liverpool, April 1970. Academic Press, Lon-
don, New York. x1v 441 s. Pris inb. £ 8.50
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Terpener kallas ju dven isoprenoida foreningar, da deras struktur kan tolkas som uppbyggd
av isoprenenheter. Efter upptickten av mevalonsyrans betydelse som precursor vid biosyn-
tesen av olika terpener har vil isoprenet som siddant fatt trida i bakgrunden. Klassificeringen
av terpenoida foreningar bygger dock pa C,,-enheter (alltsia svarande mot tva isoprenenheter),
och vi har silunda mono-, di-, seskvi- och upp till pentaterpener. Till den sistnimnda grup-
pen skulle dé foras de nyligen strukturbestimda s. k. Cyy-karotenoiderna. Tidigare har ter-
penoida foreningar ansetts m. el. m. exklusivt tillhéra vixtriket, men tar man, som sig bor,
med steroida foreningar blir ju bidraget frin den zoologiska sidan givetvis avsevirt.

Nir man tar del av bokens tolv av specialister skrivna kapitel, ir det kanske inte i forsta
hand klarliggandet av invecklade strukturer, som imponerar. Hirvidlag ir vi ju ritt bort-
skdmda av naturproduktkemisterna, som nu tycks finna och avsloja de mest komplicerade
foreningar. Snarare dr man da overraskad av att kinnedomen Over terpenernas biosyntes
och biokemi i 6vrigt utvecklas sa snabbt. Det ir ju syntesrickan bakom en forenings fore-
komst, som dr av primirt intresse.

Bokens titel svarar vil mot innehallet. Ordet chemistry ér vil overflodigt, eftersom endast
en uppsats, den av S. Liaaen-Jensen om senaste framstegen inom karotenoidkemien, kanske
kan sigas vara mera organisk-kemisk dn biokemisk. Av direkt fytotaxonomiskt intresse ir
redaktdrens eget bidrag: en utforlig sammanstillning av karotenoidernas forekomst hos
olika alggrupper.

De 6vriga uppsatserna behandlar skilda terpengruppers biosyntes och biokemiska funk-
tioner. Manga vitaminer och hormoner eller forstadier till siddana tillhor gruppen terpenoi-
der, som R. B. Clayton papekar i det inledande kapitlet. Monoterpenernas biosyntes, dar
mevalonsyran spelar en central roll, har fatt sitt sirskilda kapitel (M. J. O. Francis). Av V.
Herout fir man en god Oversikt Gver seskviterpenerna, deras utbredning, biokemi och bio-
logiska aktivitet. Denna grupp foreningar dr mangskiftande med éven alkaloider foretridda.

For de s. k. juvenila hormonerna redogér A. Pfiffner. Denna grupp av féreningar, som
reglerar insekters larvstadium ér relativt nyupptickta. Kemiskt kan de till grundtypen karak-
tariseras som Oppna seskviterpensyror med en epoxigrupp.

Abscicinsyra (som viil abscicic acid bor Oversittas till) dr ett relativt nyupptickt vixthor-
mon, som antagligen kommer att visa sig lika allmént utbrett som auxiner och gibberelliner.
I en kortare uppsats av B. V. Milborrow far man stifta bekantskap med denna forenings
kemi, biosyntes och metabolism.

Gibberelliner ér diterpenoida syror, som ursprungligen isolerades frin ligre svampar,
men som nu anses vara ubikvisita, endogena vixthormon. For kapitlet om dem svarar J.
MacMillan.

Ecdysoner dr steroida insektshormon, som anses direct eller indirect reglera 3msningen av
kitinholjena mellan de olika larvstadierna. H. W. Rees redogor for dessa steroiders kemi och
egenskaper i Ovrigt. Man far bl. a. veta, att insekter inte helt kan syntetisera steroider utan
troligen startar med »halvfabrikat» fran vixter.

Karotenoidernas biosyntes har fatt sig tva kapitel tilldelade., varvid G. Britton bidrar med
allménna synpunkter, medan O. B. Weeks behandlar de s. k. Cyo-karotenoiderna, en grupp,
som varit linge kdnda som bakteriepigment, men vars kemiska strukturer relativt nyligen
borjat klarliggas.

De isoprenoida kinonernas och kromanolernas biosyntes diskuteras av D. R. Threlfall
och G. R. Whistance. Kinondelen synes hir vara uppbyggd via shikiminsyra och sidokedjan
via mevalonsyra. Aven i det fallet, da vi har en naftokinonkirna, sdsom i fyllokinoner och
menakinoner, synes denna kunna harledas fran shikiminsyra.

Boken avslutas med ett sammanfattande forfattarregister, ett index dver genera och spe-
cies samt ett mera allmint index, som domineras av namnen pa olika kemiska foreningar.
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Aspects of Terpenoid Chemistry and Biochemistry har mycket vérdefull information att
bjuda den kemiskt orienterade biologen. Sin vana trogen har forlaget presenterat materialet
i form av en proper volym, vad papper, tryck m. m. betriffar.

Olle Mdartensson

Harborne, J. B. (Editor) 1972, Phytochemical Ecology. Annual Proceedings of the Phyto-
chemical Society No. 8. Academic Press. London, New York. XIV +272 s. Pris inb. £ 5.00.

Phytochemical Ecology ir en liten men innehallsrik bok, som redogor for vad som behandlats
vid det arliga symposium som Phytochemical Society arrangerade 1971. I foretalet definierar
redaktoren phytochemical ecology som »the biochemistry of plant and animal interaction».
Man kanske da undrar, varfor ej Biochemical Ecology valts som titel. Detta som en liten
kommentar till deménga uppdykande ordpermutationerna éver forskningsavsnitt igransomra-
det mellan kemi och biologi. Liksom flertalet »symposiebocker» innehaller volymen manga
— nédrmare bestdmt fjorton — uppsatser, som representerar vitt skilda avsnitt av vad som
kan rymmas under symposietiteln. Att inom ett rimligt spaltutrymme anméla bocker av den-
na typ pa ett riattvist och adekvat sitt ar ofta svart.

Nagra av kapitlen har ritt stark zoologisk accent. Dit hor de tre forsta uppsatserna. M.
Rothschild redogor salunda for relationen mellan vixter, toxiska insekter och dessas preda-
torer bland faglarna, och J. M. Cherrett for synpunkter pa bladskdrarmyrornas val av sub-
strat for sina svampodlingar och for sokandet efter potentiella repellerande och attraherande
substanser i samband hirmed. Niar H. F. van Emden kallar sitt bidrag Aphids as Phyto-
chemists dr han knappast entydig, ty uppsatsen diskuterar bladlossens val av virdvixt och
de forsok, bl. a. med artificiell diet, som pagar for att klarligga forhallanden, déir bade f6-
dan och sekundira metaboliter samverka.

Om substanser verkande attraherande eller repellerande pd hogre djur har E. C. Bate-
Smith bidragit med ett kortare kapitel. Vi moter hir komplicerade forhallanden. Det dr ju
inte alls ovanligt, att ett imne, som i hog koncentration verkar repellerande, vid utspidning
och i samverkan med andra d@mnen kan fa en attraherande effekt. Kapitlet ansluter till ett
foljande av T. A. Rohan, betitlat The Chemistry of Flavour. Det sista ordet dr svirt att dver-
sdtta, ty det representerar ett intryck av bade lukt och smak men dven av kiinsel och egen-
skaper som brinnande, adstringerande, etc. Det dr hir frimst luktférnimmelserna, som vi
trots massiva forskningsinsatser dnnu vet for litet om.

Valet av foda styrs ju i forsta hand av smak- och luktsinnena. Naturligtvis spelar synen en
stor, forsta, orienterande roll hos manga djur vid sokandet efter foda. De kemiska faktorer,
som paverkar valet av foda hos idisslare, diskuteras av G. W. Arnold och J. L. Hill. Frigan
saknar ju ingalunda praktiska anknytningar. Djur kan ju inte undvika foda innehéllande
toxiska substanser, som deras smak- och luktreceptorer inte kan identifiera. En omfattande
forsoksverksamhet pagar darfor inom detta omrade.

Att vissa vixter eller vixtdelar sdsom bark och fron under vissa betingelser kan alstra
cyanvite r kint sedan ling tid tillbaka. Amygdalinet fran bittermandel isolerades redan
1830 och far vil anses vara den forst kinda cyanogena glykosiden. Det tillhdrande hydro-
Iytiska enzymet, emulsinet, ir likasa ett av de till upptickten dldsta enzymen. Cyanogena
glykosider inklusive tillhérande hydrolytiska enzym ér till sin forekomst vitt spridda inom
viixtriket. Frimst dr de kinda fran kirlviixter men dven frdn ormbunkar och bakterier.
Forekomsten av glykosiderna ir ej exklusiv till art, genus, osv. Vara populationer av Trifo-
lium repens, till exempel, saknar cyanogena glykosider under det att glykosidférande popu-
lationer Overviga i sodra och vistra Europa. Inte ovintat har man kunnat visa att glykosi-
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derna bildas fran aminosyror. I det kapitel D. A. Jones skrivit om dessa glykosider disku-
teras deras funktion och selektiva roll i samband med parasiters och boskaps val av foda.

Aflatoxiner dr ett samlingsnamn for en grupp metaboliter bland de méinga, som mogel-
svampar (ex. Aspergillus flavus) kan syntetisera. Kemiskt sett karakteriseras de av ett difuran-
system kondenserat till en kumarinkidrna. Det praktiska intresset idr knutet till dessa fore-
ningars hoga toxicitet, som bl. a. yttrar sig i framkallandet av levertumérer. Flera sjukdomar
av tidigare okdnd etiologi har kunnat bindas till forekomsten av aflatoxiner i fodan (moglig
spannmal o. dyl.). Kapitlet om dessa aflatoxiner och besliktade mykotoxiner ir utarbetat
av M. O. Moss.

Studierna av selenets toxikologi fortskrider med oférminskat intresse. A. Shrift ger oss en
Oversikt over liget hir. Att selenet sa litt tas upp av vixter och sedan av viixtitande djur be-
tingas ju av selenets manga likheter med svavel. Enzym arbetar ofta lika litt med seleno-
aminosyror som med motsvarande, naturliga, svavelbirande aminosyror. Detsamma synes
dven gilla de enzym, som man lyckats framstilla selenhomologer av. Det har ju ocksa linge
varit kiint, att vivnader och organ, saisom har och klovar, rika pa svavelhaltiga aminosyror,
utsiittes for patagliga forandringar vid selenforgiftningar hos betande boskap.

I'en kortare uppsats ger oss E. A. Bell information om giftiga aminosyror hos Leguminosae
och deras funktion som eventuella skyddssubstanser for vixten gentemot attacker fran mikro-
organismer, insekter och hogre djur. Avsnittet utgor ett komplement till Bells kapitel om de
s. k. ovanliga aminosyrorna i Chemotaxonomy of the Leguminosae, som for dvrigt nyligen
anmilts i denna tidskrift (66: 59-61, 1972).

Med Senecio-alkaloider avser man en grupp alkaloider av pyrrolizidin-typ, som antriiffats
hos manga arter inom Senecio-sliktet. De finns dock dven pa annat hall, sisom inom vissa
slikten av familjerna Boraginaceae och Leguminosae. De har tilldragit sig stort intresse icke
minst biokemiskt och toxikologiskt pa grund av de svara forgiftningar de dsamkat boskap.
De upptrider som cellgifter, varvid sirskilt levern ér svart utsatt for skador. Enligt A. R.
Mattocks dr det troligen metaboliter, som dr direkt ansvariga for forgiftningarna. Den toxiska
effekten dr namligen visentligen densamma oavsett hur drogen administrerats.

De tre sista kapitlen dgnas at vixelverkan mellan vixter och dess kemiska bakgrund. Om
fytotoxiner, de substanser, som hogre vixter anvinder for att kontrollera sin miljo gentemot
andra véxter, skriver C. H. Muller och C.-H. Chou. De flesta fytotoxiner man kunnat isolera
har visat sig vara derivat av m. el. m. bekanta fenoler. Som exempel kan ndmnas, att domi-
nansen av rosacéen Adenostoma fasciculatum i California-chaparallen bestimmes av bladens
formaga att bilda vissa foreningar, frimst fenolglykosider, som tillféres marken genom dagg
och sma nederbordsméngder, och som verksamt bidra till att hilla annan vegetation borta
fran marken under och mellan snaren. Da buskarna forstoras genom de dterkommande
brinderna (medelperiodiciteten dr 25 ar), far i marken forefintliga fron av frimst annueller
tillfille att gro och utvecklas tillsammans med groddplantor av en rad andra buskar.

Fytoalexiner benimner man de substanser mot svampangrepp, som en hogre vixt frigor,
nir exempelvis en vivnad sarats och en blotta for angrepp bildats. Kapitlet om dessa sub-
stanser dr skrivet av B. J. Deverall. De fytoalexiner, som kunnat isoleras och bestimmas till
strukturen, visar att vi har har att géra med en heterogen grupp av foreningar, som kan klas-
sificeras som isoflavan-derivat, kumariner, terpenoider, polyacetylenforeningar osv. Sub-
stanserna bildas eller aktiveras vid svampens angrepp for att avvirja attacken.

De faktorer, exempelvis i form av rotexudat, som paverkar groningen av frona och utveck-
lingen av de tidiga stadierna av haustorierna hos Orobanche och nigra andra parasiterande
arter, tas upp till diskussion av W. G. H. Edwards. Det eller de &mnen i viirdvixtens rotexu-
dat, som utldser aktiviteten, ir okinda. Den kemiska procedur, som ligger bakom parasitens
formaga att 16sa upp virdvixtens yttre rotvivnad, dr ocksa okénd.
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Fyra indices avslutar volymen: ett sammanfattande namnindex Over forfattare som cite-
rats, indices dver vixters och djurs latinska namn och slutligen ett allmént sakregister.

Sammanfattningsvis kan man sdga, att Phytochemical Ecology trots det begridnsade for-
matet 4r en mycket innehéallsrik och intressant bok. Man kan reservationsfritt reckommendera
den at var och en, som vill fa en Gverblick 6ver det hdandelserika gransomradet mellan kemi
och biologi. Bindning, tryck, papper osv godkdnnes utan invdndningar.

Olle Mdrtensson

Fott, Bohuslay, 1972, Chlorophyceae (Griinalgen) Ordnung: Tetrasporales. Die Binnenge-
wisser, Bd. 16, 6. Teil. E. Schweizerbart’sche Verlagsbuchhandlung, Stuttgart. 116 s., 4
textfig., 47 planscher med 115 fig. Pris 56 DM, i svensk bokhandel ca 126 kr.

Den viktigaste handboken foér de fykologer, som arbetar med sotvattensplankton, ar
Huber-Pestalozzis Das Phytoplankton des Stsswassers. Till sin dod (1966) hann forfattaren
med fem delar av detta storverk. Det senaste (1961) och hittills omfangsrikaste bandet, som
recenserades av Prof. Skuja i denna tidskrift (1962), behandlar volvocaler.

For nagra ar sedan lyckades det for forlaget att forsikra sig om fullfdljandet av detta
verk genom att ligga det i hinderna pa Prof. B. Fott (Prag). Ingen torde vara biittre limpad
for uppgiften. Prof. Fott startade sin verksamhet genom att 1968 utge en ny upplaga av den
1950 utgivna tredje delen med en nybearbetning av chloromonader. Det ér att hoppas att
dven de tidigare (1938-42) utgivna delarna, som visserligen har nytryckts, si sméaningom
kommer att utges i nya, omarbetade och utvidgade upplagor.

Den nyligen utkomna sjitte delen behandlar Tetrasporales. Fylogenetisk stir dessa niira
de i det foregiende bandet behandlade Volvocales, men & andra sidan finns dven tydlig slikt-
skap med Chlorococcales. Saledes intar Tetrasporales en mellanstillning mellan dessa bada
ordningar, och avgrinsningen dr i nagra fall timligen besvirlig. Av en del fykologer fores
tetrasporaler endera till Volvocales eller Chlorococcales. Det bor framhallas att typiska tetra-
sporaler (Chaetochloridaceae och Tetrasporaceae) har pseudoflageller, som ej forekommer hos
volvocaler, ej heller hos chlorococcaler.

Den senaste dversiktliga behandlingen av tetrasporaler dr, om man bortser frin den svir-
tillgingliga i Korschikov (1953), den av Lemmermann i Paschers Stsswasserflora (1915),
och den ir hopplost foraldrad. Medan Lemmermanns sammanstéillning omfattar 38 arter,
finner vi hos Fott 124 arter, men det bor nimnas att av dessa har nira hilften observerats
endast en enda géng och ir oftast i behov av ytterligare undersokningar. Detta dr ingalunda
nagon ovanlig situation hos alger.

Betriffande det ekologiska urvalet av artbestdandet har Fott foljt den sa sméaningom ut-
kristalliserade linjen hos Huber-Pestalozzi. Eftersom det ofta ér svart eller néstan omgjligt
att draga grinsen mellan euplankter och tychoplankter, bor man limpligen undvika ett allt-
for snivt urval, som skulle innebira ett uteslutande av en del ekologiskt intressanta och vik-
tiga arter, ty dn sa linge kinner vi till autekologin hos relativt fa arter. Ett alltfor snavt urval
medfor att, som fallet ér i den nyligen utkomna motsvarande zooplanktondelen, behandlingen
av nagra grupper blir alltfor ytlig och summarisk. Hos Fott finner vi utover euplanktiska ar-
ter ocksad tychoplanktiska, epifytiska och epizooiska taxa; darutover har han tagit med dven
de fatal bentiska sadana.

I stort foljer denna del i uppliggningen de foregiende delarna, men vid ndrmare gransk-
ning dr det genast uppenbart att forfattaren dr en yrkesfykolog, som har lagt ner mycken
moda pa den formella sidan. Taxonomin star i overenstimmelse med Koden, och den nod-
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vindiga referensapparaten finns med (saknas oftast i de av Huber-Pestalozzi forfattade de-
larna). Over huvud taget dr den taxonomiska framstillningen exemplarisk och star pa hog
niva. Resultatet blir sikerligen normgivande for en lang tid framover. Uppgifterna om ar-
ternas forekomst och ekologi ar fylliga och aterspeglar ofta vara begrinsade kunskaper dirom.

Som sig bor dr materialet rikt illustrerat, och illustrationerna ir vil valda; ofta avbildas
dven ikonotypen.

Det dr inget tvivel om att Prof. Fott har fyllt en lucka i den fykologiska handboksfloran
och att denna monografi mojliggér en mera trovirdig bearbetning av dessa ofta svarbestam-
bara medlemmar av ordningen Tetrasporales. For alla som arbetar med sotvattensplankton
dr denna bok helt enkelt oumbdrlig.

Kuno Thomasson

Moore, Lucy B. & Edgar, Elizabeth, (Dec.) 1970, Flora of New Zealand, Vol. 2. Indigenous
Tracheophyta, Monocotyledons except Gramineae. 354 s., textfig., 4 kartor. A. R. Shearer,
Government Printer, Wellington. Pris $ 4.50.

Den forsta volymen av Nya Zealands flora utkom 1961. Forfattare var H. H. Allen, som dock
avled innan publiceringen. Lucy Moore, en av forfattarinnorna till den hiar anmélda volym 2,
var med och fullfoljde den forsta volymen. Kanske édr det hiarigenom som de bada volymerna
sa vil ansluter sig till varandra i fraga om uppstidllningar, innechallets presentation, etc.
Liksom i volym 1 behandlas endast de inom det nyzealindska floraomradet séikert indigena
arterna. Saledes utesluts alla inkomna vixter — aven de fullt naturaliserade — fran beskriv-
ningar och nycklar, vilket pa sitt och vis begransar florans anvindbarhet. Dessa vixter
brukar dock ndamnas i samband med inledningen till sliktena. Den andra volymen behandlar
de enhjirtbladiga vixterna utom griasen, som nu saledes ar det enda som kvarstar att behandla
av kérlvixterna.

De bada forfattarinnorna har givetvis samarbetat men haft skilda uppgifter och bearbetat
olika familjer. Arbetsfordelningen anges i innehallsforteckningen. Av denna framgar att de
flesta familjerna fallit pa Moores lott, 4ven om ett par mycket dryga stycken, t. ex. Cypera-
ceae, behandlats av Edgar. Hon har dven sammanstéllt kromosomtalslistan, liksom litteratur-
forteckningen. Bada forfattarinnorna har haft sin utbildning och verksamhet forlagda till
Nya Zealand.

Nancy M. Adams, som dven medverkade i volym 1, har tecknat de 43 textfigurerna, lik-
som hon givit utsmyckningen at omslaget. Teckningarna ar av god kvalité men kan tyckas
sparsamma. De bestimningsunderldttande bilderna dr ojamnt fordelade — medan de dr
forhallandevis vanliga i Orchidaceae, saknas de i Carex.

Kartor over det nyzealdndska floraomradets omfattning och beldgenhet finns pa piarmarnas
insidor. Omradet indelades och beskrevs med hansyn till floran i den forra volymen.

I den nu foreliggande volymen behandlas 75 slikten med 339 arter. Familjen Cyperaceae
ir omfangsrikast, med de stora sliktena Carex (73 arter) och Uncinia (32 arter). Florans
bada volymer forefaller till det ytire ha samma omfang, men medan volym [ inneholl 1 085
sidor (1 457 arter), innehaller volym 2 ’bara’ 354 sidor (339 arter). Skillnaden beror framst pa
att man nu valt ett normalt papper i boken — i volym 1 var det ndstan ohanterligt tunt.

Inledningsvis ges nagra biografiska notiser om ’Florans’ grundare, H. H. Allan. Han
studerade inte frian borjan botanik men visade ett starkt intresse for Amnet, vilket sa sma-
ningom ledde till méngsidig botanisk forskning. Hans utbildning som florist och systematiker
paverkades starkt av L. Cockayne. Allan gavs flera internationella utméirkelser for sina in-
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satser for den Nya Zealindska florans utforskning; saledes blev han t. ex. hedersdoktor vid
Uppsala Universitet i samband med firandet av 250-arsminnet av Linnés fodelse.

Volymen inleds med en fullstindig litteraturforteckning behandlande de nyzealandska
kérlvixterna. Den kompletterar motsvarande forteckning i volym 1 och fortsétter dar den
slutade och gar fram till 1969. En nyhet ar ett sakregister, som grundas pa omradets karlvaxt-
familjer, deras forfattare och vilken typ av taxonomiska arbeten dessa utfort. Liksom i den
forsta volymen finns en forkortningslista och en lista med termforklaringar. Detta kan even-
tuellt tyckas 6verflodigt, eftersom listorna i de bada volymerna dr mycket lika, men det under-
littar & andra sidan anvidndningen av de enskilda volymerna.

Familjernas ordning och omfang foljer som tidigare i huvudsak Hutchinsons system (The
Families of Flowering Plants 11, ed. 2, 1959). I volym 2 ges en synoptisk presentation av de
behandlade enhjirtbladiga ordningarna. Den foljs av en nyckel till familjerna, som i sin tur
foljs av en i grupper uppdelad nyckel till sliktena. Nycklar till sliktena aterkommer sedan,
av praktiska skiil, i samband med de olika familjernas behandling. Artnycklarna aterfinns
efter sliktbeskrivningarna. Nycklarna dr tvaledade, lattféljda och ingav fortroende efter
nagra examineringsprov med ett par Carex-arter. Till vissa familjer hor ocksa en ’tribus-
nyckel’, vilket kan tyckas lite overflodigt.

Ett virdefullt tillskott i floran utgor en lista 6ver kromosomtal. Den upptar alla kinda tal
for de nyzealindska kirlvixterna (inkl. grisen) jamte referenser. De flesta talen har riknats
pa material fran omradet, men det indikeras inte vilket. Kromosomtalen anges édven i sam-
band med artbeskrivningarna.

Avslutningsvis ges en lista dver korrigeringar till volym 1. Tryckfel och dyl. berors endast i
forbigdende, medan sakfel framforallt i litteraturcitaten réttas. Tilligg av utbredningsupp-
gifter eller nya ron fran taxonomiska och nomenklatoriska utredningar limnas ddremot ej.

Beskrivningar av nya taxa liksom nykombinationer har gjorts tidigare — vanligen i New
Zealand Journ. of Botany. Detta ér en skillnad gentemot forsta volymen, dir flera nya taxa
beskrevs. Varje familj beskrivs generellt och dess allmdnna utbredning anfors, liksom antalet
slikten forekommande pa Nya Zealand.

Sliktbeskrivningarna ir utforliga och tar inte bara hinsyn till inhemska taxa. Antalet
arter i sliktet uppges liksom dettas huvudutbredning. Det omnéimns ocksa hur manga arter
som finns pd Nya Zealand och hur manga av dessa som édr endemiska. Efter beskrivningen
foljer vanligen ett kortare stycke vari olika karaktdrer diskuteras, vixternas eventuellt tidi-
gare eller nutida anvindningsomraden omtalas, liksom deras lokala namn; ibland anges
dven de gamla maori-namnen. I detta sammanhang uppger man ocksa om sliaktet eller dess
nyzealindska representanter har monografiserats eller utforligare behandlats tidigare och
vilka hdnsyn man tagit till detta i den aktuella framstéllningen. For vissa slikten, sirskilt de
for omradet utmirkande, anges alltid typarten. Efter ‘raden’ av arter gors anmirkningar om
taxa i sliktet som uppgivits fran omradet, men som av skilda skil betraktats som osdkra. I
detta sammanhang riiknas iven de inom sliktet kdnda hybriderna upp samt diskuteras. De
ndmns ddremot inte i samband med sina resp. arter.

Ett stort arbete har dgnats 4t nomenklaturproblem och taxas typifiering. Synonymiken
ir ofta fullstindig och referenserna utforliga. Studiet av typerna har sikert varit tidskrivande,
eftersom mycket av det klassiska materialet frain omradet aterfinns i de europeiska stor-
herbarierna. Typerna for de flesta arterna och deras synonymer anges ofta med full citering,
liksom anvisningar om var materialet finns.

Artbeskrivningarna grundar sig frimst pa studiet av herbariematerial och féltobserva-
tioner — men dven pa erfarenheter frin ett forhallandevis rikhaltigt material, som hallits i
jimforande odling. Dessa experiment jimte en del korsningsforsok och en rad kromosom-
talsrikningar har limnat ett nytt faktamaterial, som i flera avseenden varit avgdrande vid
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stillningstaganden i samband med olika taxas avgridnsning och variation. Beskrivningarna ar
utforliga och tkonsckvenla med en littfattlig terminologi och stors inte av alltfor svarbegrip-
liga forkortningar. Organens storleksvariation anges ofta med mattuppgifter (ibland ges
aven extremviardena).

Efter beskrivningen presenteras artens utbredning, dels den allmidnna och dels den inom
omradet. For den i omradets flora obevandrade forefaller dock uppgifterna knapphidndiga.
Summariska dr ocksa de ekologiska fakta som ges. Slutligen anges tiderna for vixternas blom-
ning och fruktmognad.

I samband med artbeskrivningarna forekommer ofta ocksa intressanta, diskuterande av-
snitt av vixlande omfang. I dessa beaktas t. ex. olika organs anvindning och virde som
karaktirer samtidigt som sirskilt originella drag betonas. Jimforelser gors ocksa med nér-
staende taxa, och inomartsvariationen berors, t.ex. avvikande isolerade populationer, liksom
ibland skilen for den accepterade taxonomin och nomenklaturen. Ofta limnas ocksa tink-
viarda anmirkningar over om och hur ett taxon fran omradet ansluter till eller avviker fran
motsvarande taxon i andra omraden. I vissa fall limnas olika insamlingsuppgifter liksom
notiser om utforskningshistoriken. Har anfors ocksa en del fakta om de reproduktionsbio-
logiska forhallandena, sasom observationer dver orkidéernas pollinationsforhallanden, etc.

Vid ldsningen av Nya Zealands flora blev det ibland anledningar till jamforelser med var
skandinaviska flora. Artantalet for omradena édr néstan lika, men hdrmed upphor ocksa
nastan alla likheter. Naturligtvis fanns det nagra vitt spridda arter och slikten som kindes
bekanta sasom Potamogeton pectinatus, Scirpus lacustris och Carex. Bekanta var ocksa
nagra kosmopolitiska ’ogrds’ sasom Carex leporina, Juncus bufonius och effusus, men pa
det hela taget blev man presenterad for en rad framlingar, alltifran arter till familjer. Tyngd-
punkten for Nya Zealands flora faller inom det australiska florariket, men pa de sydliga grup-
perna och i de hoga bergen forekommer dock en rad representanter med anknytning till
Antarktis. Det tillkommer ocksa nagra palaeotropiska arter och nagra kosmopoliter.

Fran var flora ér vi vana vid arter med jamforelsevis stora utbredningar, medan endast ett
fatal ar endemer. Pa Nya Zealand ar narmare 80 % av arterna endemiska (3 slikten); saledes
ar 66 av 73 Carex arter endemer, och motsvarande siffror for Uncinia ar 30 resp. 32. Till
yttermera visso, om inte arterna dr endemiska pa Nya Zealand — sa har de kanske endast
nagra fa anslutande lokaler i Australien. Utméarkande dr ocksa att manga av endemerna har
starkt begrdnsade forekomster, som kan utgdras av nagon isolerad smao eller bergstopp.

Till frimmandekénslan ansluter sig ocksa forekomsten av morfologiskt avvikande former.
I Skandinavien dr samtliga enhjirtbladiga vixter orter, men pa Nya Zealand forekommer
trad — ett par Cordyline arter blir 6ver 10 m hoga, liksom ett par palmer av sliktet Rhopa-
lostylis.

I denna volym av floran diskuteras inomartsvariationen forhallandevis lite, och mycket
liten vikt har fésts vid taxonomiska ’smattigheter’. Artbegreppet forefaller ganska snavt
och gor man en jamforelse med motsvarande del av Cheesmans "Manual of the New Zealand
Flora’ upptas dar 277 arter men 66 varieteter, mot hir 339 resp. 18. Forfattarna medger ocksa
att ett flertal taxa, som tidigare behandlats som varieteter, nu av skilda skl har upphéjts till
arter. Det kan tyckas egendomligt att inget taxon i underartsrang urskilts.

Bland de i volymen behandlade sliktena forekommer flera, som kan fortjina beteckningen
kritiska — slidktena Uncinia och Carex frimst pd grund av sin storlek; det senare sliktet
saknar dock i omradet sina mest intrikata grupper. Flera orkidéslikten sasom Thelymitra
och Pterostylis ar taxonomiskt besvirliga, liksom det nyreviderade liliacésliktet Bulbinella.
Som kritiska kan dven sliktena Astelia, med lingtgaende hybridisering, och Luzula, med
den variabla campestris gruppen, betecknas.

Den nya volymen forstarker det redan tidigare goda intryck man fatt av Nya Zealands
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flora och utgor ett utmérkt exempel pa hur en modern, vetenskaplig flora fran ett floristiskt
hogintressant omrade bor se ut. Man ma hoppas att floran sporrar taxonomerna inom om-
radet att nysta upp de knutar som aterstar, och som floran ger vissa fingervisningar om.

Orjan Nilsson

Hughes, D. E. & Rose, A. H. (Editors), 1971, Microbes and Biological Productivity. Twenty-
first symposium of the Society for General Microbiology held at University College, London,
April 1971. 378 pp. Published for the Society for General Microbiology at the University
Press. Cambridge. Pris US $ 16.00; £ 5.00.

Boken innehaller 15 kapitel behandlande olika omraden av det mikrobiologiska filtet, dir
man forutom bakterier och svampar dven finner encelliga alger. De olika symposiebidragen
omfattar dven avsnitt, som ar mindre intressanta ur botanisk synvinkel, och jag tar hir bara
upp de med mer botaniskt innehall.

Bokens forsta stora avdelning behandlar produktiviteten hos mikroorganismerna, samt
hur man skulle kunna utnyttja denna produktion for att utvinna ndringsimnen, framst
protein.

I forsta kapitlet behandlas produktiviteten hos mikroorganismerna. Detta kapitel dr skri-
vet av svenskarna C.-G. Hedén och N. Molin. Hir konstateras bl. a. att vanlig pressjast dr den
storsta mikroorganismprodukten, sett till vikten, som produceras industriellt. En annan stor
grupp dr de olika organismer som ger antibiotika och vaccin.

Atskilliga av kapitlen kan direkt foras in i diskussionen om forsorjningsproblemen i U-ldn-
derna, bl. a. avsnitt av J.-F. Wilkinson om kolviten som killa for encells-protein, W. A.
Vincent om alger och litotrofa bakterier som niringskilla och A. L. Demain om utnyttjande
av mikrobiellt producerat material till olika fododmnen.

Det konstateras t. ex. att de hogsta produktivitetssiffror man uppmitt hos mikroalger dr
ungefir lika hoga som de hogsta, som uppmiitts pa landviixter. I bigge fallen giller detta
dock produktionen under en kort, optimal period. Den producerade miangden dr ca 50 gram
per kvadratmeter och dag. Tillvixtkurvorna dar emellertid helt skilda for de tva typerna av
organismer; algerna tillviixer oerhort snabbt till sin »carrying capacity», medan landvixterna
behover manga ganger sa lang tid. Om man darfor kan skoérda algsamhéllena i slutet av den
maximala tillvixtperioden kan man med tillforsel av limpligt nidringsmedium uppehélla en
oerhort stor produktion, vilken landvixter aldrig tillndrmelsevis kan uppnd. Hér finns alltsa
en stor majlighet till produktion av protein snabbt och under kontrollerade forhallanden.

Det visar sig dock, att dessa mojligheter dr storst i I-linderna, dédr det produceras stora
méngder biprodukter vid olika industriella processer. Dessa biprodukter kan anvindas som
substrat och kolkélla for mikroalgerna. Hér ar t. ex. olika oljeprodukter av intresse.

Aven om detta problem kan l6sas aterstar dock flera, bl. a. att dverféra proteinet i for
minniskan upptagbar form, da det visat sig att ménniskans matsméltningsorgan endast i
mycket ringa omfattning kan bryta ned algernas cellvigg och pa sa sitt tillgodogora sig
proteinet. Cellerna maste alltsa forst rivas sonder, vilket okar kostnaden markant, och for-
fattarna kommer till den slutsatsen, att mikroalger som niringskilla for minniskor f. n.
endast ar forsvarbar da det giller proteintillskott vid rymdfirder.

Strukturering av mikrobiellt producerat protein 6kar kilopriset atta ganger. Dessa uppskatt-
ningar har gjorts med ledning av den strukturering, som i dag gors av sojaprotein vilket om-
vandlas till cocktail-tilltugg, ett vansinnigt sloseri med dyrbar energi. Pa samma sitt anvands
en icke foraktlig del av virldens fiskfangst till produktion av fiskmjol for djuruppfédning.
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Den andra stora avdelningen av boken behandlar av mikroorganismer fororsakade sjuk-
domar pa vixter och djur och dessa sjukdomars nedsittning av produktionen hos virden,
samt mikroorganismer som forstorare av fodoamnesforrad. Har kommer bl. a. mogelsvam-
par och bakterieangrepp in. De siffror pa forstorda matvaror som presenteras dr i manga
fall forfarande hoga; sa forstors t. ex. arligen 400 000 ton brod i Argentina, och 40 % av den
producerade brodsdden i hela Latinamerika gar forlorad varje ar p. g. a. angrepp av »biolo-
giskt» ursprung (hdr inrdknas antagligen ocksa normala forradsskadegorare).

Den tredje avdelningen av boken omfattar den mikrobiella produktionen i vatten och jord.
Hir presenteras bl. a. bidrag om mikroalgproduktionen i virldshaven, den mikrobiella ak-
tiviteten i jorden och associationer mellan rotter och mikroorganismer, kvivefixeringen ur
fysiologisk-kemisk synvinkel samt mikrobiell produktion i polartrakter.

Av speciellt intresse hir dr de olika metoder for métning av produktionen som presente-
ras, och hir skall speciellt omnédmnas det avslutande kapitlet av W. Vishniac om grdnsen for
mikroalgernas produktion i varldshaven. Forfattaren kommer fram till, att man redan i dag
utnyttjar den tillgiangliga produktionen hart genom fiske. Den energimingd som i dag himtas
ur haven i form av fiskeriprodukter understiger den beriknade totala produktionen i detta
led (beriknat pa data om instralning fran solen) bara med faktorn 4. Okar vi alltsi virlds- |
fisket fyra ganger kommer alltsa en ytterligare 6kning att i langden leda till katastrof.

Kapitlet avslutas med en betraktelse 6ver mojligheterna till biologiskt liv pa Mars och
Venus.

Hans-Georg Wallentinus
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