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Extinct Aquatic Plants of Europe

On the Fossil and Recent Distribution of Azolla filiculoides,
Dulichium arundinaceum, Brasenia Schreberi, and Euryale ferox

By HANS TRALAU

Riksmuseets bot. avdeln., Stockholm

Introduction

During the Tertiary and especially during the Quaternary under the
influence of probably four ice advances an immense depauperation of
the flora of Europe has taken place. Plant species now confined to
more or less extensive regions chiefly of N America and E Asia were
widely distributed in Europe and W Asia during earlier geological
periods. The centres of survival of extinct Tertiary and Quaternary
European plant species or their related forms have their greatest species
frequencies in regions such as the coasts of California, Oregon, Wash-
ington, and British Coloumbia on the West and from Ilorida to the
state of New York on the East of N America (see map 1). Asiatic centres
with outstandingly high frequencies of the elements in question are
situated in N Laos, N Vietnam and the neighbouring regions of S China,
the region around the mouth of the Yank-tze-kian. on IFormosa and
the Southern parts of Japan. Both the fossil and recent distribution of
these elements indicate old circumpolar ranges as discussed at length
by Hooker (1862), Engler (1872—82) and Hultén (1937).

The plant elements included in map 1 are taxa which are confined
to the East or West coast of North America and to easternmost Asia,
as Thuja, Pseudotsuga, Torreya, Magnolia, Liriodendron, and Acer sect.
palmata. Other elements included, which have a very wide American
and Asiatic range, are Nelumbo and, with disjunct and southern dis-
tribution. Libocedrus sens. lat. Only two systematic entities of the
elements mentioned have small preserved areas in IEurope also, viz.
Pinus sect. strobus, and in Asia Minor Liquidambar, which has two

26 Botaniska Notiser 1959.
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Map 1: Centres of survival of extinct European-westsiberian tertiary and quater-
nary circumpolar plant species and closely related forms (cfr. pages 385—386).

species in America: L. styracifolia and L. microphylla, two species in
Asia: L. formosana and L. edentata and one species in Asia Minor:
L. orientalis.

Among the plants dealt with in this paper an earlier circumpolar
distribution can be asserted in the case of Brasenia Schreberi; probably
Dulichium arundinaceum and Azolla [iliculoides also have had a cir-
cumpolar range, although the plants are absent from Asia and no fossils
are known as yet from this region. This may, however, be due to our
limited knowledge of facts concerning the development of the vegetation
during the Quaternary of Asia. Euryale ferox, which in conformity
with our present knowledge on the recent and fossil occurrence of the
species has a Eurasiatic range. may quite well have occurred even in
America. but this assumption is by no means borne out by fossil
evidence.

Scope and Limitation

Wulff (1943) says: “Studying the present distribution of plants, histo-
rical plant geography cannot but investigate their past distribution,
since only on the basis of the latter can their present areas be under-
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stood” and he states furthermore: “historical plant geography begins
its work at the point where palaeobotany leaves off.”

With these words we can characterize the scope and limitation of the
present study. Our interest is only a historical phytogeographical one.
Generally the information concerning the age of the fossils is listed
unchanged. Only in some cases, when later publications gave new
determinations in the geological time scale (as for instance Gams 1935
and Kirchheimer 1957) these were taken instead of the older statements.

As the development of the quaternary vegetational history of N Ame-
rica and Asia is badly known compared with the history of the vegeta-
tion in Europe. the subject of the present study must be regarded as

incomplete for these regions.

Azolla filiculoides l.am., Enc. 1, 343, 1783.
A. magellanica Willd., Spec. 5, 541, 1810.

The present day distribution of Azolla filiculoides is confined to the
western part of the American continent. Here the species ranges from
California to the Andes and the southernmost parts of S America. The
dot on the map in NE America (Long Island, New York) is in accord-
ance with Muenscher’s map (see below) but the source of this report
is unknown to the present author. As the plant is adventive in many
places all over the world it may not be indigenous here. Besides this
the occurrence here has not been confirmed in any flora list of the
region.

The oldest fossils of the genus Azolla in Europe are known [rom
Oligocene layers but are not identical with the species discussed here.
In Europe A. filiculoides is found only in interglacial deposits. which
were referred by Midler (1954) to the Mindel-Riss Interglacial. The
quaternary finds of the species in the region of the Lower Volga River,
reported by Nikitin (1933) are even referred to the Mindel-Riss (Gams
(1935).

According to Sobolewska (1956) A. filiculoides was found in Poland
during the climatic optimum of the “older Interglacial” (=Mindel-Riss).

Fossil occurrences are frequent in the Netherlands (compare the map
in v.d. Vlerk and Florschiitz 1953, p. 13, fig. 3). IFrom Western Siberia,
Kortschagina (1958) reports the finding of A. interglacialica Nikitin,
which is identical with A. filiculoides according to Lancucka-Srodo-
niowa (1958).
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Map 2: The recent and fossil distribution of Azolla filiculoides (® =recenl occurrence,

» =interglacial occurrence).

The species thus contributes to the problem of amphi-atlantic dis-
tribution. The restriction of the species to the Mindel-Riss Interglacial
is remarkable and its occurrence eastward as far as W Siberia may
nevertheless indicate a previous circumpolar distribution.

Fossil records:

Quaternary Period:

England: West 1953, Hoxne, Suffolk; Acheulean; Little Welnetham, Suf-
folk; West Runton, Norfolk; Netchell’s Flats, Birmingham, Interglacial.

The Netherlands: van der Vlerk and Florschiitz 1953 (summary), Spannen-
burg, Wieringermeer, Alkmaar, Haarlem, Vogelenzang, Harderwijk, Markelo,
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Map 3: The fossil distribution of Azolla filiculoides in Europe.

Neede, Doetinchem, Steenderen, Rozendal, Huissen, Oosterbeek, IHeteren,
Wageningen, Leersum, Veldhuizen, De Bilt, Schalkwijk, Oudewater, Woerden,
Loosdrecht, Rotterdam, Baanhoek, Dordrecht, Dubbeldam, Streefkerk, Wijn-
gaarden, Sliedrecht, Stadwijk, Biesbosch. Wychen, Rosmalen, Veghel, Ouden-
bosch, Hoeven, Interglacial.

Germany: Florschiitz 1941, Berlin (Kopenick, Tivoli, Fridrichshagen, Char-
lottenburg), Mindel-Riss Interglacial: von Rochow 1953, Wunstorf near Han-
nover, Hiilser Berg near Krefeld, Mindel-Riss Interglacial; Hiltermann 1954,
Stischendorf, Norderney, Krefelder Schichten (Dachsberg), Berlin (Grunewald).

Poland: Sobolewska 1956, Syrnik near Wieprz, Lublin, Interglacial: Golo-
bowa 1957, Makow Mazowiecki, Interglacial.

Russia: Nikitin 1933, the Lower Volga, Mindel-Riss Interglacial; Kortscha-
gina 1958, Irtisch River, Quarternary period, sub nom. A. interglacialica
Nikitin.

Maps of recent distribution:

Rao, H.S., 1936, Proc. Indian Acad. Sci., Vol. II, Sect. B., Bangalore City,
page 176 (total area): Muenscher, W. C., 1944, Aquatic Plants of the U.S.A.,
Ithaca, map 397 (N America).
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Map 4: The fossil and recent distribution of Dulichium arundinaceum (®=recent

occurrence, O =lertiary occurrence, x =interglacial occurrence).

Dulichium arundinaceum (L.) Britt. Bull. Torr. Bot. Club 29, 1894
Cyperus arundinaceus 1.. Spec. Plant. 44, 1753
D. spathaceum Rich. ex Pers. Syn. 65, 1805.

The modern distribution of D. arundinaceum belonging to a mono-
typic genus is confined to North America. where the plant chiefly is
found in parts influenced by the oceanic climate. as the states situated
near the east and west coasts. The record of Rydberg (1906 in Bull.
Colorado Agr. Expt. St. 100), according to which the plant occurs in
Colorado, has not been confirmed and is surely due to an error.

Dulichium seems to be a tertiary circumpolar coenospecies despite
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Map 5: The fossil distribution of Dulichium in Europe (O =tertiary occurrence,
> =interglacial occurrence).

that it has not as yet been found in fossil condition in Asia. In Europe
there are two species known as fossils: D. arundinaceum and D. vespi-
forme, the last of which slightly differs from the foregoing. As far as
we know the latter was confined to Europe only. They were found in
tertiary as well as in interglacial deposits. The extinction of the species
took place during the last glaciation.

The interglacial habitat conditions of Dulichium arundinaceum are
nearly completely unknown to us. But judging by the recent distribu-
tional conditions of the species and from the fossil co-occurrence with
Brasenia in Denmark. the environment must have been characterized
by oceanic features.

Fossil records:

Tertiary Period:

The Netherlands: Reid and Reid 1908, Tegelen, Pliocene, sub. nom. D. vespi-
forme: — 1915, Reuver, Zwalmen, Middle Pliocene; — —, Reuver, Brunssum,
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Middle Pliocene, sub nom. D. vespiforme; — ——, Zwalmen, Middle Pliocene,
sub nom. D. urceolatum.

Germany: Werth 1913, Sommerfeld near Neuruppin, Pliocene, sub nom.
D. cf. vespiforme; Baas 1932, Schwanheim near Frankfurt a.M., Upper Plio-
cene, sub nom. D. vespiforme; Midler 1939 and Krause 1940, Niederrad near
Frankfurt am Main, Lower Pliocene; Hirmer 1942, Frankfurt am Main, Lower
Pliocene.

Poland: Szafer 1947, Kroscienko near Novy Targ, Lower Pliocene sub nom.
D. vespiforme.

Quternary Period:

Denmark: Hartz 1905, Brorup, Interglacial: — 1909, Tuesbol, Lervad, Iol-
lund, Segd, Interglacial: Jessen and Milthers 1928, Brorup, Herning, Norbol-
ling, Rodebeck, Solss, Duedam, Dalager, Tuesbol, Ejstrup, Interglacial.

Germany: Stoller 1911, Lauenburg/Elbe, Interglacial; Werth 1913, Fridrichs-
hagen near Berlin, Lauenburg/Elbe, Interglacial, sub nom. D. cf. vespiforme;
Kaunhoven and Stoller 1925, Berlin-Tempelhof, Interglacial, sub nom. D. vespi-
ferme; Stark, Firbas, Oberbeck 1931, Schwiebus, Interglacial;

Maps of recent distribution: Muenscher, W. C., 1944, Aquatic Plants of U.S.,
Ithaca, map 152, (total area); Deam, C. C., 1940, Flora of Indiana, Indiana-
polis; Roland, A. E., 1944—45, The Flora of Nova Scotia, Proc. Nov. Scot.
Inst. Sci. 21, 3, map 62; Greene, H. C. Prelim. Rep. Flora of Wisconsin, 37,
map 12; Gilly, C., 1946, Iowa St. College Am. Journal of Science, Vol. 21,
No. 1, fig. 4 a; Beal and Monson, 1954, St. Univ. of Iowa, Stud. Nat. Hist.,
Vol. 19, map 71; Jones, G. N. and Fuller, G. D., 1955, Vascular Plants of
Illinois, Urbana.

Brasenia Schreberi J. F. Gmel., in Linné, Syst. Nat. 1791, 853.

B. purpurea (Michx.) Cahp., Journ., Sci. Acad. Lisbh. 1873—74, 312.
B. peltata Pursh., IFlora Am. sept., 1814, 389.

B. nymphoides Baill., Hist. des Pl., 1872, III, 82.

The genus Brasenia is monotypic and the recent species B. Schreberi
is widely distributed in many parts of the world. In eastern N America
it is found from Nova Scotia to Manitoba and Florida to Texas. In
western N America the plant occurs more scattered from southernmost
Alaska to California and westward to Idaho. According to Muenscher’s
map (see below) the species is also to be found in Kansas. Bul this
has not been substantiated by Gates (1940, Flora of Kansas, Topeka).
In the Americas the plant occurs further more on Cuba and in Central
America.

In Africa B. Schreberi is known only from Portuguese Angola.

In Asia the plant occurs on the isles of Formosa and Japan, in Corea,
in the Amur-district of the Sovjet Union, in Bhutan at 6000 feet eleva-
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Map 6: The fossil and recent distribution of Brasenia Schreberi (® —recent occur-

rence, O =tertiary occurrence, X =interglacial occurrence).

tion, on the Indian Khasia Hills, and in the Taba region of Central
Sumatra.

Besides these occurrences the plant is found in isolated localities in
Australia and Oceanea.

The frequent fossil finds of Brasenia in Iturope and western Asia
makes the plant to one of the most interesting objects of geobotanical
research. The oldest fossils of the genus are from the Cretaceous period
of N America. In Europe and W Asia the plant has been found in
numerous tertiary and quaternary deposits.

The first to state that the fossil seeds of Cratopleura and Holopleura,



394 HANS TRALAU

described by Weber (1892) and Caspary (1856) are more or less iden-
tical with the seeds of the recent Brasenia Schreberi, was Weberbauer
(1893) and Andersson (1897). Not admitting as nearly all other authors
do that the fossil seeds of Brasenia correspond more or less exactly to
the seeds of living plants from various progenies, Szafer (1925) divides
the fossil specimens into two “species” B. Nehringi and B. Schrdteri,
whilst Andersson (loc. cit.,, p. 22) names the fossils as B. purpurea
(Schreberi) f. fossilis. The seeds of B. “Schréteri” are 1.9—2.9 mm broad
and 2.7—3.8 mm long. The same dimensions for B. “Nehringi” are
2.3—3.3 and 3.0—4.1 according to Szafer (loc. cit., p. 501). Meanwhile
these statistical analysis of the variation of fossil seed size of Brasenia
does not extend beyond the variation of the characteristics of recent
specimens, as shown by various authors (see literature cited under
“fossil records”). That is to say, B. Schreberi must have been a tertiary
and quarternary circumpolar coenospecies, which preserved this phyto-
geographical feature up to the last interglacial period. when the plant
became extinct in Europe. Brasenia is thus what was called a Linnean
species or coenospecies, showing a more or less considerable variation
both in living and fossil stage.

During the Tertiary, Brasenia was widely distributed in Eurasia as
for instance Denmark, the Netherlands. Germany, France, and W Sibe-
ria. The centres of survival during the glacial times of the quarternary
period may have been situated in W France or in now submarine terri-
tories off the French coast in the West and in the Balkan and the Pon-
tine region in the East. During the Interglacial periods the plant occur-
red in various localities in Europe. In Denmark Brasenia was widely
distributed during the last interglacial period (Jessen and Milthers
1928). We thus see that the extinction of the species in IEurope took
place not earlier than under the advance of the Wiirm-ice.

The Interglacial habitat conditions are quite well known to us.

The remnants of the tree vegetation found together with Brasenia
in the fossil layers may inform us about the climatic conditions pre-
valent during the time the interglacial floras established themselves
in the localities in question. The tree fossils in the layers may of course
be quite mixed up. that is to say, the leaves may have been carried from
more or less remote spots (or from higher altitudes) to the place where
they were fossilized. Nevertheless it is unreasonable to think that they
should have originated from a place so far distant that they give a
false interpretation of the macroclimatical conditions of the place during
the actual epoch, especially if we consider (se table page 395) that the
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List on plants co-occuring with Brasenia.
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. Otopach. Bitner 1956.
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localities cited here are mostly lowland localities without any moun-
tains in the neighbourhood. Turning to the fossil arborent plant com-
munities tabled, we can confirm that the climatic conditions must have
been oceanic and not too cold because of the predominant occurrence
of Corylus, Alnus glutinosa, Carpinus Betulus, Tilia platyphyllos, Ilex
aquifolium, and Fraxinus excelsior.

Macroclimatical conditions, permitting, vegetational types of this kind
are at present found in extensive parts of Western Europe, where all
shrubs and trees listed in the table of fossil plants occur over large
areas. Even the hypothetical interglacial lake vegetation mentioned
above can be seen at almost any place in Western Europa from Middle
Sweden southward to Spain, where the soil produces a eutrophic habitat.

FFossil records:

Tertiary Period:

Denmark: Andersson 1897, Copenhagen, Upper Pliocene(?).

The Netherlands: Reid 1915, Brunssum, Lower Pliocene, sub nom. B. cf.
peltata.

Germany: Caspary 1856, Dorheim near Friedberg, Wolfersheim, Lower Plio-
cene, sub nom. Holopleura victoria; Ludwig 1860, Salzhausen near Nidda,
Upper Pliocene, sub nom. Nymphaea doliolum; Quenstedt 1867, Salzhausen
near Nidda, Upper Pliocene, sub nom. Carpolithus oviformis: Hartz 1905,
Wallensen near Hannover, Pliocene(?); Kriusel 1920, Schonau near DBrieg,
Upper Miocene, sub nom. B. victoria; Bass 1932, Schwanheim near Irank-
furt a.M., Upper Pliocene; Kirchheimer 1935, Senftenberg, Niederlausitz,
Upper Oligocene(?), sub nom. B. Teumeri.

France: Weber 1892, Biarritz, Tertiary, sub nom. Holopleura intermedia.

Russia: Sukatchev 1935, Narym district.

Quaternary Period:

Ireland: Jessen, Andersen and Farrington 1959, Gort, Interglacial.

Denmark: Hartz 1902, Stenstrup, Interglacial: — 1905, Copenhagen, Inter-
glacial (?) — 1909, Tuesbol, Diluvial: Jessen and Milthers 1928, Brorup, Her-
ning, Nerbelling, Solse, Herborg, Duedam, Dalager, Dalager Nygaard, Hol-
lund, Segard, Forling, Over Gestrup, Last Interglacial Period.

Germany: Nehring 1892, Klinge, Interglacial; Weber 1893, Klinge, Inter-
glacial; Keilhack 1895, Belzig, Interglacial; Weber 1891 and 1893, Griinethal,
Fahrenkrug, Interglacial sub nom. Cratopleura;: Keilhack 1885, Laurenburg/
Elbe, Interglacial: Nathorst 1894, Lauenburg/Elbe, Interglacial: Stoller 1908,

Hamburg-Ohlsdorf, Interglacial; — 1911, Lauenburg/Elbe, Interglacial; Beyle
1913. Langenfelde, Interglacial; — 1920, Schmahlenbeck, Interglacial; Beyle

1924, Lauenburg/Elbe, Interglacial; Stark, Firbas and Overbeck 1931, Schwie-
bus, Interglacial: Beyle 1931—32, Burg, Interglacial, sub nom. B. Schrdteri.
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Map 7: The fossil distribution of Brasenia in Europe (©=terliary occurrence,
» =interglacial occurrence).

Switzerland: Weber 1892, Diirnten, Interglacial, sub nom. Cratopleura hel-
vetica.

Poland: Piech 1931, Lodz, Interglacial; Bitner 1956, Otopach, Interglacial;
Srodon and Golobowa 1956, Bedlna, Pleistocene, (here summary of all known
localities of fossil Brasenia in Poland).

Russia: Andersson 1896, source of the Dnjepr, Interglacial; Dokturowsky
1929, Samostrelniki, Interglacial, sub nom. B. Nehringii; — 1929, Beresina,
Mikulino, Drossino, Ljalowo, Galitsch, Klozowo, Samostrelnik, Interglacial,
sub nom. B. Schrdteri; Sukatchev 1938, Murawa, Mikulino, Drozzino, Meny-
kary, Dvorez, Borok, Potilicha, Iljinskoe, Galitsch, Serkovsky Jar, Ljalovo,
Lojev, Petrovsky, Disneninova, Riss-Wiirm Interglacial.

Maps of recent distribution: Deam, C. C., 1940, Flora of Indiana, Indiana-
polis; Muenscher, C. W., 1914, Aquatic Plants of U.S., Ithaca, New York:
Roland, A. E., 1944-—45, The Flora of Nova Scotia, Proc. Nov. Scot. Inst. Sci..
21,3, map no. 231; Hultén, E., 1944, Flora of Alaska and the Yukon, Lunds
Univ. Arsskr., 1V, map no. 561; Fassett, 1946, Flora of Wisconsin, XXXIII,
Wisc. Ac. Trans., 38, map no. 2; Beal and Monson, 1954, Angiosp. of Iowa,
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St. Univ. Towa Stud. Nat. Hist., Vol. 19, map no. 135; Jones, G. N. and IFuller,
G. D., 1955, Vasc. Plants of Illinois, Urbana, map no. 535. Hultén, E., 1959,
unpublished map (total area).

Euryale ferox Salisb. in Koen. & Sims. Ann. Bot. 1806.

The genus Euryale is monotypic and the recent distribution of the
only species Eu. ferox is confined to some few localities in Corea, Japan,
China, easternmost Russia, and India. The relic character of this aquatic
plant, related to the tropical Victoria, becomes obvious by its isolated
systematic position and its peculiar recent and fossil distribution. In
Europe the plant is known in fossil layers from the Pliocene (see below)
to the last interglacial period (Gripp and Beyle 1937). This indicates
that Euryale must have become extinct at least during the last ice
advance. Intermediate fossil occurrence between Europe and the recent
distribution of the species in E and S Asia are not known as yet, but
may be found there after closer investigation.

According to Sukatchev (1908). who was the first to find Euryale in
interglacial deposits in Europe. the fossil specimens investigated by him
match very well with the recent species. Later investigators of inter-
glacial fossil finds of FEuryale (Gripp and Beyle loc. cit. and Villaret
von Rochow 1958) agree with him. Even the tertiary specimens, although
described under various names (see below), are much like the modern
species.

The interglacial environment inhabited by FEuryale ferox is almost
unknown to us. But the data from Russia given by Sukatchev (loc. cit.)
may provide us with some interesting facts. The deposits in question
were from Lichvin in the Kaluga district (see map 10).

Among the plants cited there are the following trees and shrubs:

Abies sp. Fagus silvatica
Alnus glutinosa Picea Abies

Alnus sp. Quercus pedunculata
Carpinus Betulus T'axus baccata

Corylus avellana f. oblonga

Of these, Carpinus Betulus, Fagus silvatica, and Taxus baccata are
absent from the present day flora of the region and occur much farther
westward in more oceanic conditions.

Only few marsh plants are represented in the fossil Lichvin flora:

Carex sp. Seirpus lacustris
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Map 8: The fossil and recent distribution of Furyale ferox (®=recent occurrence,

O =tertiary occurrence, > =interglacial occurrence).

Aquatic plants are considerably in number:

Ceratophyllum demersum Potamogeton acutifolius
Euryale ferox (even Euryale europaea) —— crispus

Najas marina — natans

~— minor Stratiotes aloides

T'rapa natans

Of these, Najas marina is unknown in the recent flora of the Kaluga
district.

Returning to the trees and shrubs mentioned above. the following
conclusion may be made: the forest has reached the mesocratic stage,
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Map 9: The fossil distribution of Euryale ferox in Europe (O =tertiary occurrence,
» =interglacial occurrence).

as Iversen (1958) puts it. That is to say, the mesocratic elements charac-
terized by mixed oak or beech forests — the so called climax forest —
dominate on brown slightly acid forest soil under the conditions of a
markedly oceanic climate, as in our case. This is indicated by the pre-
sence of Carpinus, Fagus, and Taxus. To make a long story short, the
interglacial Lichvin-forest was probably dominated by oak and beech
with scattered occurrence of Abies, Picea, and Carpinus. Taxus and
Corylus formed the bush vegetation. Alnus glutinosa surely inhabited
the edge of the lake.

Does any present-day plant community show the same pecularities
as the interglacial flora of Lichvin? According to Kleopow (1941) in the
westernmost Ukraine (Carpathians) there exists a forest type with a
remarkable mixture of forest trees, dominated by Fagus to which he
gives the name “Fagetum podolicum”. In this forest we may recognize
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Map 10: The geographical situation of the interglacial “Lichvin Flora”™ and the
recent Fagetum podolicum (cfr. pages 398—402).

the interglacial forest of Lichvin. In this “Fagetum podolicum™ region
not only are all the forest trees mentioned by Sukatchev present, but
even the marsh and aquatic plants enumerated. Only Taxus baccata
seems to be absent. But this species occurs within the immediate vicinity
of the region in higher altitudes of the Carpathian mountains. The
following list gives a comparison between the interglacial Lichvin flora
“agetum podolicum™ region:

I

and the plants present in the

Lichvin flora: Fagetum podolicum:
Abies sp. Abies pectinata
Alnus glutinosa Alnus glutinosa
Alnus sp. Alnus incana
Carpinus Betulus Carpinus Betulus
Corylus avellana f. oblonga Corylus avellana
Fagus silvatica Fagus silvatica

27  Botaniska Notiser 1939.
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Picea Abies
Quercus sp.
Taxus baccata

Carex sp.

Scirpus lacustris
Ceratophyllum demersum
Euryale

Najas marina

— minor

Potamogeton acutifolius
-— crispus

— natans

Stratiotes aloides

Trapa natans

HANS TRALAU

Picea Abies
Quercus Robur and Q. sessiliflora

Carex sp.

Scirpus lacustris
Ceratophyllum demersum
Najas marina

-— minor

Potamogeton acutifolius
— crispus

— natans

Stratiotes aloides

Trapa natans

The list above shows that the type of the interglacial flora of Lichvin
is in present day conditions found with nearly all its elements about
1000 km southwestward (compare map 10). From this we may con-
clude 1. that the climate of the Lichvin-district must have undergone
changes since the interglacial period, that is to say it may have been
more oceanic than it is now, and 2. that historical facts must have
aused the extinction of Euryale. As seen above. the plant community
inhabited by Euryale at Lichvin is quite the same we find al present
in westernmost Russia near the Carpathian Mountains and there are no
reasons why it should be impossible for Furyale to grow and thrive
there.

Fossil records:

Tertiary - Period:

The Netherlands: Reid 1907, Tegelen, Upper Pliocene, sub nom. FEuryale
europaea C. et E. M. Reid 1910, see above; sub nom. Eu. limburgensis: Reid
1915, Tegelen, Upper Pliocene, sub nom. Eu. limburgensis; —, Reuver, Lower
Pliocene, sub nom. Eu. nodulosa; —, Brunssum, Lower Pliocene, sub nom.
Eu. lissa; —, Reuver, Lower Pliocene, sub nom. Eu. nodulosa; van der Vlerk
and Florschiitz 1950, Tegelen, Upper Pliocene, sub nom. Eu. limburgensis.

Germany: Midler 1939, Frankfurt am Main, Lower Pliocene, sub nom.
Eu. lissa; Kriusel 1940, see above: Hirmer 1942; see above:

Poland: Szafer 1947, Kroscienko near Novy Targ, Lower Pliocene.

Quaternary Period:

Germany: Gripp and Beyle 1937, Billstedt near Hamburg, Interglacial; Vil-
laret von Rochow, 1958, Wunstorf near Hannover, Mindel-Riss Interglacial.
Russia: Sukatchev 1908, Lichwin, Kaluga district, Interglacial.
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Kérlviaxternas hojdgranser i Sulitelmafjélien
II. Artiorteckning

Av BRITTA ALMEN och OLLE ALMEN
Krokslitts Parkg. 19, Mdolndal

I en foregaende uppsats (Almén 1959 a) har vi behandlat kirlvix-
ternas hojdstigning pa olika sluttningar av nio fjilltoppar inom Suli-
telmaomradet. Varje fjillsiutining har déir beskrivils for sig p.g.a. de
snabbt varierande edaliska och lokalklimatiska forhallandena inom
omradet.

I det foljande sammanstills alla vara hojdsiffror for varje art och
dessutom medtages ur litteraturen erhallna viirden fran det hiir behand-
lade omradet. Samtidigt ges en antydan om de olika arternas frekvens.
IFFor en del sillsynta eller mindre allminna arter medtages forutom en
hogsta notering pa en viss sluttning dven fynd pa lidgre niva, for att
dirigenom ge en bittre bild av artens spridning over fjillet. Vidare an-
ges stundom en ligsta grians for sadana arter, som antagligen har en
sadan pa den ifragavarande f{jiallsluttningen. Slutligen jimfores de
hogsta noteringarna inom Sulitelmaomradet med motsvarande fran
Sarek och Jiamtland.

Kommentarer till artférteckningen

Foljande forkortningar anviindes pa de undersokta fjillen (se figur 2
i del I):

Sd=Staddatjakko Kk =Kasak

SI= Stalotjakko LLb=1Labba
Je=Jeknaffo Lr=Lairo
S.Kai==Sodra Kaiseketjtjakko U.Kk=Unna Kasak
N.Kai=Norra » Met=Metjerpakte

Ovriga omnidmnda fjill fir Kappa, Haddit och Tuolpa, samtliga mar-
kerade pa fjillkartan, samt Unna Labba (fjillet V om Tuolpa).
Viderstrecken forkortas pa sedvanligt sitt, och T=hogsta toppen.
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Ur litteraturen hiimtade hojduppgifter foljs av hiitnvisning till respek-
tive forfattare: Sr==Selander (1950). Ar=Arwidsson (1926 och 1943).
Da vixtlokalen iakttagits bade av Sr och av andra forfattare hinvisas
endast till Sr. I vissa fall har utforligt beskrivna vixtlokaler av oss for-
setts med hojdsiffror med ledning av vara miétningar. Siffran har da
blivit satt inom parentes, [1100].

Fran Sr och Ar har medtagits hojdangivelser endast da vixtlokalen
endera ir beligen pa annat fjill inom omradet, eller andra sluttningar
in dem vi undersokt, eller uppenbarligen blivit forbigangen av oss.
Hojdangivelser fran fjill utanfor det i del I skisserade undersoknings-
omradet, t.ex. fran Kerkevare har inle medtagits.

Vid de flesta arter limnas frekvensuppgifter. vilka grundats pa egna
iakttagelser och pa uppgifter i Sr och Ar. De avser endast det hiir be-
handlade fjillomradet. For arter som ir allmdnna eller timligen all-
méinna dr de givna hojdgrianserna representativa for arten i fraga.
medan hojdangivelser for sillsynta arter allt {o6r myckel beror av
slumpen.

Betriiffande nomenklatur har vi mestadels foljt Hylander (1941 och
1953). Dir avsteg gjorts anges detta med litteraturhiinvisning invid
arten ifraga.

Lycopodium selago: Sd 1320 (1 m under t.); SI T 1315; Je S 1610, NV 1575
(Sr); S.Kai T 1448; N.Kai V 1545; Kk T 1370; Lb 1214 (1 m under t.); Lr T
1130; U.Kk T 1415 (Ar); Met T 1414. Allmén inom hdg- och mellanalpina b.
pa samtliga fjill inom omradet. Forutom pa Jeknaffo och Norra Kaiseketj-
tjakko gar arten dnda upp till topparna.

Lycopodium annotium: Je S 1070; S.Kai S 1135.

Lycopodium clavatum: Sd O 1045, S 1105, V 1005; SI O 1040; Lb SV 1040,
O 1080; Lr T 1130. Tamligen sillsynt inom lagalpina b.

Lycopodium alpinum: Sd NO 805, O 1095. S 1170, V 1140: S1 SV 1160,
O 1000; Je S 1200, NV 825 (Sr); S.Kai S 1285, V 1265; N.Kai V 1040; Kk SV
1335, dven antecknad fran 1185: Lb SV 1050, S 1200, O 1080: Lr SV 1110,
SO 1020, ONO 1040. Hir och dir sillan i stora mattor mest inom lagalpina
biltet. Sparsamt forekommande pa fjillen N om Sultitelma. Sr anger hogsta
fyndort inom SV Lule Lappmark pa Vallivare 1010, medan Aberg (1949 i
Sarek har tre noteringar hogre in 1200 m 6.h.

Equisetum arvense: Sd N 1035, NO 1115, O 1120, S 1270, V 1200; S1 SV
995, O 1100; Je S 1250, NV 1345 (Sr); S.Kai V 1175; N.Kai V 1185; Lb SV
935, S 850, O 840: Lr SV 810, SO 590, ONO 990. Allméin. Noterad pa samtliga
fjall utom pa Kasak. Stannar vanligen inom liagalpina b., men kan ga c:a
200 m hogre.

Equisetum silvaticum: S1 SV 830; S.Kai S 890. V 1075; Lb SV 750, S 705:
Lr SV 870. Tamligen allmin inom nedre regio alpina.
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Equisetum pratense: Je NV 955 (Sr); S.Kai S 1020; Lb SV 775, S 850; Lr
830.

Equisetum palustre: Sd V 840 i kirrmark invid Sarjasjaure; S.Kai V 960.

Equisetum fluviatile: Je N 850 (Sr); Lb O 870 iakttagen pa de fuktiga
iangarna invid Lairejokk.

Equisetum hiemale: Lr SO 610 endast en lokal i Betula nana och videsnar
invid Peskehaure (578 m 6.h.). Funnen av Ar hiir och dir pa norra sidan av
Peskehaure. I Tarradalen vanlig enligt Sr.

Equisetum variegatum: Sd 1315 (6 m under t.), ndrmast ligre N 1245,
NO 1260, O 1245, S 1290, V 1310; SI SV 1240, O 1130; Je S 1365, NV 860
(Sr); S.Kai S 1240; N.Kai V 1330; Kk SV 1200; Lb SV 1200, S 1175, O 1210;
Lr SV 1070, SO 905, ONO 1020. Allmin inom omradet. Stiger upp i nedre
delen av det mellanalpina biltet.

Equisetum scirpoides: Sd N 1215, NO 1245, O 1245, S 1180, V 1310; S1 SV
1240, O 1280; Je S 1370, NV 920 (Sr); S.Kai S 1130, V 1265: N.Kai V 1330;
Kk SV 1305; Lb 1214 (1 m under t.); Lr SV 1070, SO 905, ONO 1125. Allméin
inom omradet. Stiger nagot hogre an foregaende art.

Botrychium lunaria: SI SV 860; S.Kai S 1050; LLb SV 780, O 880. Vid varje
tillfille funnen i endast ett eller ett par ex. i branta solrika sluttningar. Unna
Labba 950 (Ar).

Asplentum viride: S.Kai S 1000; Lr SV 850. Bada fyndplatserna i springor
mellan sydexponerade stenblock. SI SV enligt (Sr); IHaddit NO 1060 (Sr).

Athyrium alpestre: Sd N 995, NO 835, O 905; SI SV 850, O 810; Je S 1040:
S.Kai S 1020, V 975; N.Kai V 1105; Kk SV 1110; Lb 950, S 935; Lr SV 1005,
SO 920, ONO 935. Viixer timligen allmiint pa samtliga undersokta fjill. Ofta
i gamla béckfaror, upp till 6vre delen av det lagalpina béltet.

Cystopteris fragilis: Sd N 880 under en stor sten séder om Sarjasjaurestugan;
Kappa 1070 (Sr); SI SV 840; S.Kai S 1175 pa klipphyllor i den nedre syd-
branten.

Cystopteris montana: Je NV och V 885 (Sr).

Woodsia alpina: Lr SV 755 intill biickfara i endast ett ex.

Polystichum lonchitis: LLb O-sidan 920 (soéder om profilen) vid kanten av en
liten biick, viixer ocksia pa Labbas sydviist-sida 800 m 6.h. c:a 500 m 6ster om
Salajekna bland stenblock pa ett flertal stillen: Lr SO 830 intill en liten biick-
fara. Saknas N och NO om Sulitelma. Jfr Sr.

Lastrea phegopteris: 1.Lh S 665; Lr SO 645. Iir och dir bland Betula nana
och Salix-filten niira Peskehaure (578 m 6.h.).

Lastrea dryopteris: S1 SV 830; Lb SV 735, S 665; Lr SO 685. Pa stenig mark.
Viixer tex. bland losa stenblock pa tidigare nedisat omrade éster om Stuorra-
jekna 910 m 6.h. c:a 600 m fran nuvarande glaciiirkanten (1958).

Stuorrajekna har dragit sig tillbaka c:a 950 m i sin Ostra del och Salajekna
c:a 500 m i sodra kanten sedan 1908. (Almén 1959 b).

Juniperus communis: Sd O 1060, S 1000; SI SV 1065, i sydsluttningen no-
terad pa 785, men gar sikert hogre; S.Kai S 1200, V 1185: Kk SV 1180; Lb
SV 995 tiamligen allmén i SV-branten, S 920, O 980; Lr SV 970, SO 955,
ONO 910. Tamligen allmin. Stiger upp till lagalpina b. évre griins. Samtliga
iakttagelser giiller den krypande fjillformen var. monfana. St anger Kaiseketj-
tjakko S-sida 930 som hogsta notering for Sulitelma.
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Triglochin palustre: Lr 650 (Ar): Av oss iakttagen vid endast ett tillfille i vide-
snaren pa Taiput 655 m 6.h. nagra hundra m SO om Peskehaurestugan.

Anthoxanthum alpinum: (Love och Live 1948) Sd N 950, O 1040, S 1130,
V 1140; S1 SV 1085, O 1000; Je S 1110, NV 1020 (Sr); S.Kai S 1175, V 1225;
Kk SV 1250; Lb SV 1025, O 900; Lr SV 1065, SO 1065, ONO 755. Allmén i
sluten grisvegetation inom lagalpina b.

Hierochloé odorata: Sd N 950, NO 1025, O 965, S 1060, V 905; SI SV 890;
Je NV 970 (Sr); S.Kai S 1140, V 1145; Kk SV 1260; Lb SV 755, O 880; Lr SV
850. Tamligen allméin pa frodiga édngar t.o.m. dvre delen av lagalpina b.

Milium effusum: Lb S 995; Lr SO 735. Enstaka ex. funna tillsammans med
bl.a. Anthoxanthum alpinum och Pinguicula vulgaris.

Phleum commutatum: Sd NO 820, O 845, S 1080, V 895; S1 SV 975, O 995;
Je NV 890 (Sr); S.Kai S 1120, V 1075; Lb SV 910, S 935, O 900; Lr SV 820,
ONO 745. Allmén pa fjillsluttningarnas nedre delar upp till mellersta delen
av lagalpina b.

Agrostis borealis: Sd O 1095; Je NV 1005 (Sr); Kk SV 1365 (5 m under t.);
Lr SV 1105. Funnen i endast ett fatal ex. vid varje tillfille.

Calamagrostis purpurea: Lb SV 750 endast ett ex. framfor ett stort sten-
block nira dalbottnen. Enligt Sr sedd i Kaisesetjtjikko nedre sydbrant och
oster om Kasak (enligt kartan c:a 800 m 6.h.). Saknas annars i hogfjills-
omradet kring Sulitelma.

Calamagrostis neglecta: Sd NO 820, O 945, S 1080; Je NV 805 (Sr). I lagt
videsnar NO och O pa Staddatjakko samt i fuktig grismark pa fjillets sydsida.
Ocksa pa deltat i Peskehaure [580] (Ar).

Calamagrostis lapponica: Je NV 1075 (Sr).

Deschampsia alpina: Sd NO 1115, O 1145, S 1060, V 1280; Je NV 1680 (Sr);
S.Kai S 1065; Lb S 1205; Lr SV 1125, ONO 1095. Timligen allmin pa vita
snolegemarker. T.ex. noterad mindre éin 100 m fran nuvarande (1958) glaciiir-
kanterna vid Salajekna och Stuorrajekna.

Deschampsia caespitosa: Sd O 915; S1 SV 1095, O 1000; S.Kai S 1050, V 1085;
Lb O 1000: Lr SV 805. Timligen allmin pa de lagalpina ingsmarkerna.

Deschampsia flexuosa: Sd NO 1145, O 895; S1 SV 830, O 1110 dven pa 810;
S.Kai S 1050; Lb SV 915, S 670; Lr ONO 745. Mindre allmiin, Viixer pa lig-
alpina fingsmarker.

Trisetum spicatum: Sd 1315 (6 m under t.): S1 T 1315; Je S 1390, NV 1400
(Sr); S.Kai S 1375, V 1440; N.Kai V 1545; Kk SV 1360; Lb 1214 (1 m under t.);
Lr SV 1125, SO 1065, ONO 1125; U.Kk O 1385 (Ar); Met S 1410. Allmén pa
alla fjill. Patriffas regelbundet pa kalt vittringsgrus nagot under topparna.
Ocksa noterad pa nyligen frilagt omrade invid glaciirerna, Salajekna 50—
100 m och Stuorrajekna 200—300 m fran iskanten (1958).

Melica nutans: Lr 650 (Ar).

Poa arctica: S1 SV 1175, O 1150; Je S 1320: Kk SV 1200. Sillsynt inom
omradet.

Poa laxa ssp. flexuosa: Je NV 1695 (Sr). Nagot osiiker.

Poa alpina: Sd N 1130, NO 1060, O 1035, S 1170, V 1120; SI SV 1075,
O 1130; Je S 1340, NV 1200 (Sr); S.Kai S 1400 niirmast ligre 1240, V 1175;
N.Kai V 1215; Kk SV sannolikt pa 1355 ndrmast ligre 1315; Lb SV 950, S 920,




KARLVAXTERNAS HOJDGRANSER I SULITELMAFJALLEN II 411

O 1035 Lr T 1130, ndrmast ligre SV 1090, SO 715, ONO 865. Allmin i lag-
alpina b. och ett stycke upp i det mellanalpina.

Poa alpina var. vivipara: Sd 1315 (6 m under t.), nirmast ligre N 1100,
NO 1235, O 1230, S 1275, V 1015; S1 T 1315; Je S 1620, 1520. Mellan 1670 och
1640 viixer hiir och dér en vivipar Poa, som forst hiinfordes till var. vivipara.
Troligen maste den istillet foras till Poa herjedalica (jfr Sr). Beliggexemplar
medtogs ej. NV 1405 (Sr); S.Kai T 1448; N.Kai V 1535; Kk SV 1355; Lb 1214
(1 m under t.) och SV 1045, S 1205, O 1180; Lr SV 1125, SO 1120, ONO
1100; U.Kk O 1385 (Ar); Met S 1410. Allmén.

Poa herjedalica: S1 T (Sr) av oss bestimd till 1315 m 6.h. Sannolikt ocksa
pa Je S 1670 (jfr Poa alpina var. vivipara).

Poa glauca: Je NV 1190 (Sr); S.Kai S 1050 i nedre sydbranten; Lr ONO
785. Av Sr iiven funnen pa Staddatjikko NO och pa Stalotjikko.

Poa nemoralis: Lr c:a 600 (Ar).

Phippsia algida: Sd N 1245, O 1030, S 1260, V 1020; SI SV 1175—1160 hir
och diir i vattenodversilat omrade nedanfor hogsta toppen, O 1040, Sr anger att
arten finns 5 m under toppen 1310; Je toppkam 1675 (Sr): N.Kai V 1545,
1410: Lb O 1195; Lr SV 1105, ONO 1100; U.Kk O 1385 (Ar). Mindre allmin
och siillan i stort individantal. Ocksd funnen pa nyligen frilagt omrade oster
om Stuorrajekna 100—150 m fran glaciiirkanten (1958).

Festuca ovina: Sd 1315 (6 m under t.); SI SV 1165, O 995; Je S 1240, NV
1405 (Sr); S.Kai S 1240, V 1235; N.Kai V 1275; Kk SV 1350; Lb SV 1150,
S 900 (troligen hogre), O 1065; Lr SV 1115, SO 940, ONO 960. Mycket vanlig
pa torra stillen i lagalpina b. och ett stycke upp i mellanalpina b. pa alla
undersokta fjill. Antagligen omradets vanligaste fanerogam. (jfr Sr).

Festuca vivipara: Sd 1315 (6 m under t.); SI T 1315; Je S 1460, NV 1460
(Sr); S.Kai T 1448; N.Kai V 1535; Kk T 1370; Lb T 1215; Lr T 1130; Met
S 1335. Allméin. Noterad pa alla toppar utom Jeknaffo, Norra Kaiseketjtjakko
och Metjerpakte.

Festuca rubra var. mutica: SI N-sida c¢:a 1000 (Sr); Lr och Peskehauredeltat
[680] (Ax).

Eriophorum vaginatum: Sd V 840. Funnen endast vid ett tillfille och da i
kirrvegetation vid vistra delen av Sarjasjaure.

Eriophorum Scheuchzeri: Sd N 1090, NO 1245, O 1245, S 1230, V 1020;
SI SV 1195, O 1050; Je S 1240, NV 1420 (Sr); S.Kai S 890; Lr SV 1030. All-
miin. Vixer ofta i sma vattensamlingar inom rutmark pa 1100—1200 m &.h.

Eriophorum angustifolium: Sd N 1260, NO 1245, O 1245, S 1120, V 1020;
SI SV 1195, O 1050; Je S 1030, NV 1345 (Sr); S.Kai S 890, V 1420; Lb SV
1195, S 1035, O 1065; Lr SV 1030, SO 675, ONO 1010. Allméan. De hogsta viaxt-
lokalerna ofta tillsammans med FE. Scheuchzeri.

Scirpus pauciflorus: Lr 680 niira Lairostugan (Ar).

Scirpus acicularis: Kappluoppal 700 (Sr).

Scirpus caespitosus: Sd N 1230, O 870; S1 SV 1185, O 825; Je NO 910 (Sr):
S.:Kai S 890, V 1115; Kk SV 1210; Lb SV 975, S 1035, O 980; Lr SV 1065,
SO 945. Mycket allméin. Viixer stundom i stora mattor pa vattenoversilade
eller halvtorra sluttningar. Stiger ibland upyp till lagalpina b. ovre grins.

Kobresia myosuroides: Je NV 815 (Sr); Lb S 1035. Eljest forbigangen som
t.ex. pa Sd O-sidan, Sl N-sidan, N.Kai c:a 1220 (enligt Sr).
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Carex dioica: Sd N 1165, NO 1245, O 1245, S 1130, V 1120; S1 SV 1300,
0 1070; Je NV 930 (Sr); S.Kai S 1140; Kk SV 1185; Lb S 1035, O 870; Lr SO
720. Allmin i lagalpina b. och upp till nedre delen av mellanalpina b.

Korsningar mellan olika Carexarter har vanligen icke medtagits p.g.a. osiiker-
het vid artbestimningen.

Carex parallela: SAd N 1060 och 890, S 1140: N.Kai V 1175: Lr SV 1065.
Hiér och dir i fa ex.

Carex microglochin: Sd O 945 enstaka ex.

Carex nardina: S1 N-sidan av dstra utloparen (Sr): N.Kai c:a 1255 (Sr).

Carex arctogena: Sd O 940. Liksom C. microglochin funnen invid Stadda-
jokk i niirheten av lokaler noterade av Sr.

Carex rupestris: Sd N 1135, NO 1250, O 1245, S 1190, V 1310; S1 O 1150;
Je S 1380, NV 1410 (Sr); S.Kai S 1375, V 1195; N.Kai V 1410; Kk SV 1345;
Lb SV 1210, O 1055; Lr SV 1065. Allmén i 1ig- och mellanalpina b. P.g.a. sina
halvtorra, vridna blad utgor arten ett karakteristiskt inslag i vegetationen pa
torra valar med kantstillda skifferplattor.

Carex chordorrhiza: Kappluoppal 700 (Sr).

Carex macloviana: Staloks dal c:a 700 (Sr).

Carex Lachenalii: SAd N 1265, NO 1245, O 1250, S 1270, V 1280; S1 SV 1305,
O 1305; Je S 1450, NV 1430 (Sr); S.Kai S 1400, V 1440; N.Kai V 1470: Kk SV
1335; Lb 1214, (1 m under t.); Lr T 1130; UKk O 1385 (Ar); Met S 1400.
Mycket vanlig upp till nedre delen av hogalpina b. Karakteristisk for sent ut-
smiilta omraden.

Carex canescens: Sd O 870 invid Staddajokk; SI SV 745; S.Kai S 890; Lb
O 865 vid Lairejokk; Lr SV 1110. Forekommer hir och diir i kiirrvegetation
mestadels invid jokkarna.

Carex fusca: Sd N 1030; Je NV 870 (Sr).

Carex juncella: Je NV och Kappluoppal 700 (Sr); Lr (Ar).

Carex rufina: Enligt Sr pa Sd V c:a 1150. Av oss forbisedd p.g.a. likhet
med C. Lachenalii.

Carex Bigelowii: Sd N 1230, NO 1215, O 1245, S 1300, V 1315; S1 T 1315;
Je S 1550, NV 1405 (Sr); S.Kai S 1443, V 1443; N.Kai V 1435; Kk T 1370; Lb
T 1215: Lr T 1130; Met S 1412. Mycket allmiin. Stiger upp i hogalpina b.

Carex aquatilis: SAd N 890, O 895, V 870; S1 SV 880, O 910: S.Kai 890: Lb
O 840. Témligen allmiin i lagalpina b. bland kirrvegetation i dalbottnarna.

Carex vaginata: Sd N 890, NO 1145, O 1190, S 1190, V 1295: S1 SV 1240,
O 1060; Je NV 1005 (Sr); S.Kai S 1330, V 1145; N.Kai V 1260: Kk SV 1350;
Lb SV 1010, O 1055;: Lr SV 1095, SO 940, ONO 1010. Mycket allmin. Gar
stundom upp i mellanalpina b. Troligen omradets vanligaste Carex-art.

Carex magellanica: Je NO 895 (Sr).

Carex limosa: Je NO 895 och Kappluoppal 700 (Sr): Lr [c:a 580] (Ar).

Carex rariflora: Je NO 895 samt pa nedre delen av Sd och Sl kring Kapp-
luoppal 700 (Sr).

Carex Buxbaumi: Vid Peskehaurestugan [580] (Ar).

Carex adelostoma: Sd O [c:a 700] (Sr).

Carex norvegica: Sd N 1080, NO 1115, O 1095, S 1065, V 1060; Je NV 955
(Sr); S.Kai S 1120, V 1145; N.Kai V 1185; Kk SV 1365. Tiamligen allméin pa
Staddatjakko, eljest sparsamt forekommande.
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Carex atrata: Sd N 890, NO 955, O 1035, S 1150, V 945; Kappa T 1210 (Sr);
S1 SV 1025, O 890; Je NV 990 (Sr); S.Kai S 1180, V 1145; N.Kai V 1275;
Kk SV 1345; Lb SV 915, S 1075, O 870; Lr SV 905. Téamligen allmin inom
lagalpina b. Pa Staddatjakko nordsida allmin. Vixer ofta tillsammans med
C. atrofusca pa fuktig, kalkrik dngsmark och Kkirr fran dalbottnen och upp
till omkring 1000 m 6.h. C. atrata gar i allméinhet nagot hogre in C. atrofusca.

Carex bicolor: Je NO 900 (Sr); Kappa SO 1080 (Sr): U.Kk [> 900] (Ar).
Sallsynt.

Carex atrofusca: Sd N 1230, NO 1145, O 1040, S 1055, V 1020, allmin pa
Staddatjakko; S1 SV 1185, O 1000; Je NV 960 (Sr); S.Kai S 1010, V 1015; Kk
SV 1185; Lb SV 735, S 1025, O 870; Lr SV 910. Tiamligen allmin, mestadels
inom lagalpina b.

Carex capillaris: Sd N 1150, NO 915, O 905, S 1145, V 1020; Sl SV 1075,
O 1170; Je NV 1140 (Sr); S.Kai S 1140, V 1175; N.Kai V 1225; Kk SV 1310;
Lb SV 840, O 865; Lr SV 1065. Tamligen allmin mest inom lagalpina b.
over stora delar av omradet. Viixer pa lokaler med mycket olika fuktighets-
grad fran torra Dryasmattor till fuktiga dngar. De Oversta ex. antagligen ofta
forbigangna.

Carex saxatilis: Sd N 1200, NO 1145, O 890, S 1130, V 1015: S1 SV 1055,
O 1070; Je NV 1275 (Sr); S.Kai S 940, V 1015. Témligen allmin i omridets
norra del.

Carex saxatilis Xvesicaria: Je NV [700] (Sr); Lr SV 970.

Juncus arcticus: SI O 750 bland lag Betula nana och Salix-vegetation, i syd-
sluttningen noterad fran 785: Je N 1050 och vid Kappluoppal 700 (Sr): Lb
O 840 pa deltabildning invid Lairejokk. Pa samma lokal Carex aquatilis och
Equisetum [luviatile.

Juncus filiformis: S1 V 850 (Sr).

Juncus triglumis: SAd N 1200, O 950, S 1025, V 1020; Lr SV 1030. Hir och
dir pa Staddatjakko, eljest silllsynt eller saknas.

Juncus biglumis: Sd N 1135, NO 1145, O 1250, S 1270, V 1280; S1 SV 1195,
O 1070; Je S 1110, NV 1400 (Sr); S.Kai S 1115; N.Kai V 1330; Kk SV 1345;
Lb 1085, S 1130, O 1080; Lr ONO 1095. Tamligen allmiin pa vattenoversilade
snolegemarker.

Juncus trifidus: Sd N 1010, NO 1145, O 1190, S 1190, V 1235; Sl SV 1270,
O 1140; Je S 1070, NV 1130 (Sr); S.Kai S 1270, V 1265; N.Kai V 1275; Kk SV
1365: Lb SV 1180, S 1170, O 1065; Lr T 1130. Allmiin pa torra stillen upp till
nedre delen av mellanalpina b.

Luzula parviflora: Fjillet mellan Staddatjakko och Kaiseketjtjakko O 910
(Sr):; SIN 930 (Sr); Je V—N c:a 900 (Sr).

Luzula Wahlenbergii: Sd N 855 ned till Sarjasjaure 820, NO 1145, O 1045,
S 1190: SI O 910, 890 i manga ex.; Je NV 1340 (Sr); N.Kai 1040 norr om fjil-
let invid Nedre Staddajaure; Lb SV 780, S 1035, O 1080; Lr SV 990, SO 955.
Tamligen allmén.

Luzula arcuata: Enligt Sr silllsynt inom viistra hogfjillsomradet. Av oss ej
skild fran L. confusa.

Luzula confusa: Sd 1318 (3 m under t.); SI T 1315; Je S 1645, NV 1690
(Sr); S.Kai T 1448; N.Kai V 1510; Kk T 1370; Lb T 1215; Lr T 1130; U.Kk
O 1385 (Ar); Met T 1414. Allmin pa topparna och de ovre fjillsluttningarna.
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Luzula frigida: Sd 1318 (3 m under t.); S1 SV 1085, O 1100; Je S 1250,
NV 1020 (Sr); S.Kai S 1200, V 1255; Kk SV 1310; Lb T 1215 nirmast ligre
SV 1050, O 1180; Lr SV 940. Tamligen allmin.

Luzula spicata: Sd N 1120, NO 1145, O 1245, S 1290, V 1200; S1 SV 1240,
O 1150; Je S 1350; S.Kai S 1390, V 1345; N.Kai V 1280; Kk SV 1365; Lb SV
1180, O 1000; Lr SV 1110, SO 1085, ONO 1060: U.Kk O 1385 (Ar). Allmiin
siarskilt pa fjillens sydsluttningar. Stiger upp i mellanalpina b.

Tofieldia pusilla: Sd N 1030, NO 1115, O 1135, S 1155, V 1155; SI SV 1220,
O 1170; Je NV 1295 (Sr); S.Kai S 1210, V 1245; N.Kai V 1275; Kk SV 1315;
Lb SV 1050, S 1060, O 1080; Lr SV 1065, SO 925, ONO 885. Allmiin. Stiger
till ligalpina b. dvre grins.

Paris quadrifolia: Lr 640 (Ar).

Orchis maculata: S1 S 785 i frodig vegetation ovanfor Kappluoppal; LI S
685; Lr SO 680. Pa Labba och Lairo hiir och dir inom videvegetationen vid
Peskehaure.

Chamorchis alpina: Sd NO 720 invid vandringsleden Sarjasjaurestugan—
Staloloukta; SI SV 1015, pa 820 ett 20-tal ex. i torrt vittringsgrus tillsammans
med Astragalus alpinus, Diapensia lapponica, Empetrum hermaphroditum och
Pinguicula vulgaris, i sydsluttningen noterad fran 785 men gar siikert hogre;
Je NV 1030 (Sr); S.Kai S 1060 och 1000 nagra fa ex. pa vittringsgrus tillsam-
mans med Gentianella tenella, Oxytropis lapponica, Potentilla nivea och Rho-
dodendron lapponicum, V 1005; Kk SV 1210; Lr 700 (Ar). Tamligen sillsynt.

Leucorchis albida: Sd NO 720 mot Kappluoppal, O 915 invid Staddajokk;
Je NV 860 (Sr); S.Kai S c:a 900 (Sr); Lb SV 840; Lr SV 850 i ett 10-tal ex.,
SO 715. Sillsynt.

Gymnadenia conopsea: S1 SV 880; S.Kai S c:a 950 (Sr); Lb SV 910, S 790;
Lr SO 600, ONO 870. Tamligen séllsynt.

Coeloglossum viride: Sd O 940; S1 SV 1020 ned till 870, pa sydsidan noterad
pa 785; Je 970 (Sr); S.Kai S 1060 gar ned till slittlandet kring Varvekiitno
890; V 1060; Lb SV 995 stundom talrik, gar ned till 715, S 850; Lr SV 940.
Tamligen allmén, men séllan i stort antal som pa Labba SV-sida.

Corallorhiza trifida: S1 N c:a 650 (Sr); Lr SO 580 (2 m &ver Peskehaure
yta) pa stranding i tit videvegetation.

Populus tremula: Lb S 620 ett flertal sma buskar (Y/+—!/2 m) invid Laire-
jokk.

Salix reticulata: Sd N 1135, NO 1250, O 1245, S 1270, V 1120; SI SV 1215,
O 1170; Je S 1330, NV 1215 (Sr); S.Kai S 1175, V 1195; N.Kai V 1330; Kk
SV 1330; Lb SV 1195, S 1175, O 1080; Lr SV 1070, SO 925, ONO 1075. Allmin
upp till 150—200 m 6ver lagalpina b. évre griins.

Salix herbacea: Sd T 1321; S1 T 1315; Je S 1590, NV 1345 (Sr); S.Kai S
1400, V 1443 (5 m under t.); N.Kai V 1545; Kk T 1370; Lb T 1215; Lr T
1130; U.Kk 1385 (Ar); Met S 1412 (2 m under t.). Mycket vanlig. Stiger upp
till topparna pa de flesta fjillen inom omradet.

Salix polaris: Sd T 1321 och N-sidan; SI1 SV 1300; Je S 1450, NV 1450 (Sr);
S.Kai S 1365, V 1430; N.Kai V 1525; Kk SV 1330; Lb SV 1205, S 1030, O 1090.
Téamligen allmin pa fjillen N och NO om Sulitelma, eljest timligen sparsamt
forekommande.

Hybrider mellan S. herbacea och polaris ér vanligare én ren S. polaris.
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Salix myrsinites: Sd N 1030, NO 955 under 900 hiir och dir i tita bestand
bade pa N och NO sluttningarna, O 1060, S 1060, V 1060, och 1020; Sl SV
980, 975 (5 m2), O 1000; Je NV 865 (Sr); S.Kai S 890; Lb S 1025 (10 cm),
O 870: Lr SV 945, SO 830. Tamligen allmin inom Iagalpina b.

Salix glauca: Sd N 1060, NO 1115, 955 (Y2 m), O 1050, S 1065, V 1060; SI
SV 1065 enstaka sma ex., under 790 i tita videsnar, O 980, 780 i tita snar:
Je S 1370 en planta (5 cm), NV 900 (Sr); S.Kai S 1180, 1000 (I m buske),
V 1145 (5—10 cm), 985; N.Kai V 1300; Lb SV 1000 i bergspringa, 950 (/3 m),
840 i tita bestand, S 910; Lr SO 925 enstaka sma ex., 830 buskar (/2 m), 685
i tita videsnar med ett flertal olika arter och hybrider, ONO 1075 (7—8 cm),
730 buskar. Allmén. Stiger till lagalpina b. 6vre grins.

Salix arbuscula: Je V 990 och vid Kappluoppal 700 (Sr): Lr nedre del (Ar).

Salix hastata: Lb S 1025.

Salix lanata: Sd N 920, NO 955 (/> m), O 1045, V 1060; SI SV 970 i tita
videsnar; Je NV 965 (Sr); Lb SV 870 stora snar, S 920 (20 cm); Lr SV 970
(/2 m), SO 675 i tita videsnar invid Peskehaure. Tamligen allmén.

Salix lapponum: Je NV 825 och NO 910 (Sr); Lr SO 685.

Salix sp.: (fynd pa hoég niva som inte kunnat artbestimmas) Sd S 1000
(10 em); S1I SV 1290 (10 c¢cm), O 1170 (5 em) flerstides sma buskar; S.Kai S
1175 liten buske, V 1000 (/2 m); N. Kai V 1300; Kk SV 1345 (20 cm) liknande
pa 1110; Lb O 1080 (5 cm); Met S 1335.

Betula sp.: (sannolikt mest B. tortuosa) SISV 725 (Y/2m), 720 (1 m), S 735 mot
Kappluoppal viixer 5 a 6 st. bjorkar (3—4 m); Lb S 705 (/4 m) invid Lairejokk,
665 (/4 m), 620 10-tal bjorkar (2—3 m) pa norra sidan av Varvekiitno; pa
Taiput invid Peskehaurestugan ett 10-tal bjérkar (2 m), 670 2 st (1-—2 m).
Gamla stubbar fran sjokanten 585 m 6.h. och upp till 620 tyder pa att hir
vuxit bjork, som avverkats; Lr SO 635 flera ex. (}/4 m), ett med frusen topp,
ONO 815 en liten bjorkplanta (7 em) i blabérsris.

Iigentlig bjorkskog viixer pa norra stranden av Peskehaure samt pa striin-
derna av Virihaure 580 m 6.h.

Betula nana: Sd N 885, 830 hiir och diar i flak, NO 1115, O 1060, S 1060,
V 995; SI SV 1185 enstaka ex., under 1100 timligen allmin, 940 i tita snar
ned mot Kappluoppal, O 1050 under 980 i tita snar; Je NV 840 (Sr); S.Kai
V 975; N.Kai N 1040 mot Nedre Staddajaure; Kk SV 1120, oster om fjallet
noterad pa 960; Lb S 900, 710 i stora flak, O 1080 {3 cm), 870 i stora flak;
Lr SO 655 enstaka ex., 650 i stora fialt, ONO 685.

Rumex acetosa: Sd N 925, NO 1025, O 955, S 1145, V 1200; S1 SV 1000,
O 960; Je NV 990 (Sr); S.Kai S 1115, V 1085; Kk SV 1170; Lb SV 995, S 935,
0O 900; Lr SV 970, SO 880, ONO 850. Allméin pa de nedre fjillslutttningarna
inom lagalpina b.

Oxyria digyna: Sd 1315 (6 m under t.); SI SV 1270, O 1310; Je S 1450,
NV 1405 (Sr); S.Kai S 1400, V 1443; N.Kai V 1485; Kk SV 1335; Lb 1214
(1 m under t.); Lr 1128 (2 m under t.); Met S 1335. Allmin pa fjillens Gvre
delar upp till nedre delen av hogalpina b. Pa ligre nivaer timligen allmin
oftast pa naket grus. T.ex. noterad invid glaciiirerna pa ett avstand fran isen
av 200—300 och 150—200 m vid Salajekna resp. Stuorrajekna (1958).

Koenigia islandica: Sd N 1020, O 1030, S 1230 och 1020, V 1020; SI SV 1195
och 1180, O 1040; Je NV 1000 (Sr); Lb SV 1195 och 1060 i manga ex. Ocksa
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funnen 400-—500 m fran nuvarande (1958) glaciirkanten pa Stuorrajekna.
Mindre allmiin.

Polygonum viviparum: Sd T 1321; S1 SV 1310, O 1305; Je S 1470, NV 1375
(Sr); S.Kai S 1395, V 1345; N.Kai V 1500; Kk 1368 (2 m under t.); Lb T 1215;
Lr T 1130; U.Kk T 1415 (Ar). Mycket vanlig fran topparna eller nagot under
och ned i dalgangarna.

Stellaria calycantha: Sd O 935 endast nagra fa ex.; Je NV 885 (Sr).

Cerastium cerastoides: Sd 1318 (3 m under t.); SI T 1315; Je S 1460, NV
1400 (Sr); S.Kai S 1140, V 1225; N.Kai V 1510 (1545? daligt utvecklad); Kk
SV 1260; Lb T 1215; Lr SV 1115, ONO 745. Allméin pa vat eller éversilad mark
nedanfor topparna. Vixer ocksa mindre allmént pa ligre niva i ingsvegetation.

Cerastium arcticum: (Hultén 1944) Sd T 1321; SI T 1315; Je S 1610, NV
1480 (Sr); S.Kai T 1448; N.Kai V 1505; Kk SV 1335; Lb T 1215; Lr SV 950
i rasbrant, ONO 1125 och 1020; Met S 1325. Hir och dir timligen allmiin.
Viixer pa fuktig mark med ringa ovrig vegetation ofta nedanfor snofilt kring
topparna. Pi ligre niva i rasbranter. Aven antecknad frian nyutsmilt omride
invid Stuorrajekna 100—150 m fran iskanten (1958).

Cerastium alpinum: Sd 1318 (3 m under t.); S1 SV 900 gar sannolikt hogre,
0O 1100; Je S 1340, NV 1340 (Sr); S.Kai S 1175, V 1345; N.Kai V 1300; Kk SV
1360; Lb T 1215; Lr T 1130. Mycket vanlig, sirskilt i frodig fingsvegetation i
lagalpina b. exempelvis pa Sd N-sida. Stiger upp i mellanalpina b.

Cerastium glabratum: (Se Arwidsson 1943) S1I SV 975; Je NV 1020 (Sr).
Sallsynt.

Sagina caespitosa: SI O-sidan 5 m under t. (Sr) [1310]: Je NV 1430 och N
c:a 1200 (Sr); N.Kai 1210 (Sr). Sallsynt. Av oss forbigangen.

Sagina intermedia: Sd NO 1145, O 1235; S1 O [1310] (Sr); Je NV 1530 samt
N och NO 1350 (Sr); Lb T 1215; Lr SV 1110, ONO 1125; U.Kk O 1385 (Ar).
Téamligen sillsynt.

Sagina saginoides: Sd N 1200, S 1275, V 1235; SI SV 1220, O 1290; Je S
1460, NV 1200 (Sr); S.Kai S 1050, V 1175; N.Kai V 1410; Kk SV 1220; Lb T
1215; Lr SV 1125, ONO 1040. Téimligen allmin, stundom allmiin.

Minuartia rubella: S1 O [c:a 1270] (Sr). (Toppen #r 1315 istillet for
1355 (Sr)).

Minuartia stricta: Sd N 1075, NO 1035, O 1095, S 1055, V 1020; S1 SV 1035
och 980, O 1100; Je NV 920 (Sr); S.Kai S 970, V 1000; N.Kai V 1175; Kk SV
1185; Lb O 865: Lr SV 950. Tiamligen allmiin pa Staddatjaikko N-sida, eljest
mindre allmin. Stiger upp till i néirheten av lagalpina b. dvre grins.

Minuartia biflora: Sd 1315 (6 m under t.); SI T 1315; Je S 1365, NV 1400
(Sr); S.Kai S 1365, V 1435; N.Kai V 1505; Kk SV 1340; Lb SV 1205, S 1205,
O 1035; Lr SV 1110, SO 910; Met S 1285. Allmin. Ofta pa bar mineraljord
niira toppar och invid snoéfilt. Vixer 50—100 m fran isen vid Salajekna och
300—400 m vid Stuorrajekna (1958).

Viscaria alpina: Sd NO 845, O 980, S 1125; S1 SV 1165, O 825; S.Kai S 1195,
V 1185; Lb SV 1040, S 1000; Lr SV 970, SO 820. Téamligen allmiin. Tycks
foredra fjillens solsidor.

Silene acaulis: Sd T 1321; SI T 1315; Je S 1460, NV 1460 (Sr); S.Kai S 1435,
V 1445; N.Kai V 1525; Kk 1368 (2 m under t.); Lb T 1215; Lr T 1130; U.Kk
O 1385 (Ar); Met S 1400. En av de allminnaste orterna inom omriadet. Stiger
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upp i hogalpina b. Noterad invid Stuorrajekna 150—200 m fran iskanten. —
Ibland med vita blommor.

Melandrium rubrum: S1 SV 940; S.Kai S 1060, V 1075; Lb SV 915, S 865,
O 870; Lr SO 645. Mindre allmén. IEndast pa fjillens solsidor.

Melandrium apetalum: Sd N 1200 nedre griins 850, NO 1145, 980 flerstides,
O 1040 nedre grins 905, S 1060, V 985; S1 SV 975, O 1150 enstaka ex., iven
pa 1000; Je NV 1220 (Sr); S.Kai S 1060; N.Kai V 1145. Pa Staddatjikko N,
NO och O sluttningar samt pa Jeknaffo V och N timligen allmiin, eljest siill-
synt. Vixer pa fuktiga fingar och fuktigt grus. Stiger upp till lagalpina b.
ovre grins.

Thalictrum alpinum: Sd T 1321; SI SV 1312, O 1305; Je S 1450, NV 1200
(Sr); S.Kai S 1390, V 1440; N.Kai V 1505; Kk SV 1360; Lb T 1215; Lr 1128
(2 m under t.). Allmin.

Trollius europaeus: Sd N 925, O 1035, S 1000, V 905; S1 SV 1085, O 910;
S.Kai S 1175, V 1085: LLb SV 985, S 880, O 880; Lr SV 1000, SO 920. Mindre
allmiin. Pa Labba SV-sida allmiin. De oversta ex. ir ofta sterila.

Aconitum septentrionale: S1 SV 970, O 810; Je N 830 (Sr); Lb SV 880,
S 830; Lr SO 645. Mindre allmén.

Ranunculus glacialis: Sd T 1321; SI T 1315; Je S 1645, NV 1695 (Sr); S.Kai
T 1448; N. Kai V 1545; Kk T 1370; Lb 1214 (1 m under t.); Lr SV 1115, SO
1085, ONO 1085; U.Kk O 1385 (Ar); Met S 1410. Allmén i hog- och mellan-
alpina b.

Ranunculus hyperboreus: Kappluoppal 700 (Sr).

Ranunculus pygmaeus: Sd 1315 (6 m under t.); SI SV 1240, O 1310; Je S
1670, NV 1550 (Sr); S.Kai S 1440, V 1443; N.Kai V 1545; Kk SV 1335; Lb T
1215; Lr 1128 (2 m under t.); U.Kk O 1385 (Ar). Allmén.

Ranunculus nivalis: Sd 1315 (6 m under t.); SI SV 1215, O 1270; Je S 1430,
NV 1430 (Sr); S.Kai S 1390, V 1245; N.Kai V 1485; Kk SV 1335; Lb T 1215;
Lr SV 1125, SO 1085, ONO 1125. Allméin i mellan- och lagalpina b.

Ranunculus acris: Sd N 950, NO 1025, O 960, S 1140, V 1200; SI SV 1000,
O 1040; Je S 1200, NV 1140 och N 1060 (Sr); S.Kai S 1120; Lb SV 1025;
Lr SV 870, SO 830, ONO 885. Allmiin pa fjillsluttningarna inom lagalpina b.

Ranunculus reptans: Kappluoppal 700 (Sr).

Draba norvegica: Sd 1318 (3 m under t.) nagra fa ex., N 1130 ned till 880,
NO 1005, V 1255; S1 T 1315; Je S 1340, NV 1410 (Sr); S.Kai S 1050 i nedre
sydbranten, V 1443; N.Kai V 1225; Kk SV 1330; Lb SV 1180, O 880; Lr SV
1105, ONO 1115. Téamligen allmiin, men sillan i stort antal ex.

Draba hirsuta: Kappa O 895 (Sr).

Draba lactea: Sd 1320 (1 m under t.), N pia manga stillen ned till 1040,
NO noterad ned till 1135, O endast pa 1195, saknas pa S och V-sidorna:; SI T
1315 och nagram ligre, SV nedre grtins 860, O 1170—1150; Je S 1410, 1340—1330
talrik, NV 1440 (Sr); S.Kai S pa platan [c:a 1220] (Sr), V endast noterad fran
1443: N.Kai V 1505;: Kk SV 1330, 1310 talrik; Lb 1075—1025 nagra 10-tal ex.,
S 1060, O 1065—1000: Lr SV 1065 nagra fa ex. nedre grins 970, ONO 1115.
Pa flera stillen timligen allmin. Stiger upp nagot 6ver hogalpina b. nedre
grins.

Draba nivalis: Sd 1320 (1 m under t.), N antecknad fran 1195, NO nedre
grins 1075, O hir och dir ned till 880 nira Staddajokk. Saknas pa S och
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V-sidorna; S1 T 1315; Je S 1365, 1330 talrik, NV 1440 (Sr); S.Kai S 1390,
V 1440; N.Kai V 1505; Kk SV 1340; Lb S 1205 ned till 1060. Mindre allmin.

Draba alpina: Sd 1318 (3 m under t.), N pa manga stillen finda ned tll
Sarjasjaure 820, stundom talrik, NO pa klipphyllor 12101185 talrik, nedre
grins 930, O 1245 talrik ned till 930, S nedre grins 1230. V 1220—1200 i stor
miéngd, gar ned till 960; SI SV 1310 nedre grins 1200, O 1260 nedre grins 1000;
Je S 1470 hiir och dér ned till 1290, NV 1430 (Sr); S. Kai S 1320 nedre delen
av ovre sydbranten och pa hogslitten ned till 1250, V 1195: N.Kai V 1510,
1500 talrik nedre griins 1165; Kk SV 1330; Lb SV 1205: Finns dven pa Lairo
(Ar). Vanlig pa fuktig grusmark norr och éster om Sulitelma, séder om spar-
samt forekommande. Stiger stundom upp i hogalpina b.

Draba crassifolia: Kappa niira toppen 1160 (Sr); SI O niira toppen [ca
1310] (Sr), O 1200 och troligen éven pa 1100; Je S 1320: S.Kai S 1350 pa
enstaka stillen i ovre sydbranten; U.Kk 1200 (Ar): Met S 1000—1100 (Ar).
Sillsynt.

Cardamine Nymani: (Lovkvist 1957) Sd N 1045, NO 1015, O 1045, S 1005,
V 1155; SI SV 1170, O 1040; Je S 1190, NV 1345 (Sr); Lb O 870: Lr enligt Ar.
Téamligen allmén norr om Sulitelma. Stiger ungefir till lagalpina b. 6vre grins,
dock hogre pa Jeknaffo.

Cardamine bellidifolia: Sd 1318 (3 m under t.): SI T 1315; Je S 1640, NV
1550 (Sr); S.Kai T 1448; N.Kai V 1545; Kk SV 1368 (2 m under t.); Lb T
1215; Lr 1128 (2 m under t.); U.Kk O 1385 (Ar); Met S 1335. Allmén pa och
nagot under topparna, upp i hogalpina b.

Arabis hirsuta: Lr (SO?) 620 och 600 talrik (Ar). Saknas eljest inom om-
radet.

Arabis alpina: Sd 1315 (6 m under t.); SI SV 1300, O 1310; Je S 1470, pa
toppkammen 1480 (Sr), NV 1190 (Sr); S.Kai S 1400, V 1345: N.Kai V 1485;
Kl SV 1360; Lb SV 1195, S-985, O 1180; Lr SV 1125, SO 920, ONO 1095;
Met S 1370. Allmiin pa naket grus upp till hogalpina b. nedre griins. I stort
individantal vid Salajekna 100—150 m fran iskanten. Aven noterad vid Stuor-
rajekna 75—100 m fran isen (1958).

Sedum rosea: Sd T 1321; S1 T 1315; Je S 1390, NV 1410 (Sr); S.Kai S 1443,
V 1440; N.Kai V 1410; Kk SV 1350; Lb SV 1195, S 1130; Lr T 1130. Allmén.
Stiger ungefiir till hogalpina b. nedre grins.

Parnassia palustris: Sd N 925, NO 820, O 950, S 1025, V 950; S1 SV 930,
O 820; Je NV 955 (Sr); S.Kai S 1140, V 1095; Kk SV 1270; Lb SV 1000, S 775,
O 870: Lr SV 850. Tamligen allmin. Stundom upp till lagalpina b. dvre grins.

Saxifraga oppositifolia: Sd T 1321: SI T 1315; Je S 1470, NV 1480 (Sr):
S.Kai T 1448; N.Kai V 1535; Kk SV 1340; Lb T 1215; Lr T 1130; U.Kk O
1385 (Ar): Met S 1325. Noterad pa alla undersokta fjill. Mycket allméin pa bar
mineraljord i hela regio alpina. Vixer invid Salajekna och Stuorrajekna 150—
200 m fran iskanten.

Sazxifraga stellaris: Sd N 885, NO 835, O 980, S 1125, V 1015; Sl SV 920,
O 810: Je NV 805 (Sr); S.Kai S 940, V 1000; Lb SV 935; Lr SV 780. Mindre
allmiin. Pa Staddatjakko S-sida allmiin. De dvre ex. lings bickar i lagalpina b.

Saxifraga foliosa: Sd 1315 (6 m under t.), nirmast ligre N 1285 och noterad
ned till 825, NO 1145, O 1245 hir och dir ned till 965, V 1200: S1 SV 1312
nira toppen, nirmast ligre O 1000 ned till 880: Je S 1340, NV 1405 (Sr):
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S.Kai S 1443 (5 m under t.) och flerstides i 6vre svdbranten 13951380,
aven funnen i nedre sydbranten 1080, V 1443: N. Kai V 1525: Kk SV 1345 i
svdbranten och ned till 1210; Lr SV 1105, ONO 1115: Met S 1335. Tamligen
allmiin pa mineraljord med gles vegetation, upp till nedre delen av hogalpina b.

Saxifraga nivalis: Sd 1318 (3 m under t.): SI SV 1250, O 1310: Je S 1460,
NV 1440 (Sr): S.Kai S 1365, V 1380: N.Kai V 1505: Kk SV 1335: Lb SV 1085;
Lr SV 1115, Tamligen allmin.

Saxifraga tenuis: Sd 1318 (3 m under t.}; SI T 1315 ocksa noterad pa SV
1170 och O 1290: Je S 1540, NV 1400 (Sr): S.Kai T 1448 ocksa pa S 1390,
V 1440; N.Kai V 1525; Kk SV 1368 (2 m under t.); Lb SV 1205, S 1205, O 1210;
Lr 1128 (2 m under t.); U.Kk 1385 (Ar): Met S 1335. Tamligen allmiin vid
snolegor och pa fuktigt grus. Stiger upp till nedre delen av hogalpina b.

Saxifraga aizoides: Sd N 1200. NO 1040. O 1095, S 1010, V 1060: SI SV
1015, O 1110; Je S 1110; S.Kai S 1050, V 1025; N.Kai V 1145; Kk SV 1245;
Lh SV 1150, S 1075, O 1035; Lr SV 1070, SO 830, ONO 990. Allmiin lings bick-
faror inom lagalpina b. upp till dettas 6vre grins.

Saxifraga cernua: Sd 1320 (1 m under t.): SI T 1315: Je S 1645, NV 1430
(Sr); S.Kai T 1448; N.Kai V 1545; Kk SV 1340; Lb S 1200, O 1160; Lr T 1130;
U.Kk O 1395 (Ar): Met S 1400. Tamligen allmiin pa naket vittringsgrus nira
topparna. eljest sillsynt.

Saxifraga rivularis: Sd NO 1260, 1150 i rasbranter, O 1195 i rasbranter hir
och dar ned till 1030, S 1190 talrik pa lost grus ned till 1130, V 1280: S1 1313
(2 m under t.); Je S 1620, NV 1675 (Sr); N.Kai V 1485; Lb O 1210; Lr SV
1030. Mindre allmin. Viixer pa naket grus girna i rasbranter. Sillan i stort
individantal som pa Staddatjikko S-sida.

Saxifraga groenlandica: Sd T 1321; S1 SV 1310, O 1310: Je S 1380, NV 1450
(Sry: S.Kai T 1448: N.Kai V 1545: Kk SV 1340: Lb SV 1130: Lr T 1130; U.KK T
1415 (Ar): Met S 1285, Tiamligen allmén. Stiger upp till mellanalpina b. 6vre
griins.

Filipendula ulmaria: S1 SV 880: Je N 740 (Sr): Lb SV 715.

Rubus chamaemorus: SA N 885, O c:a 1100 (Sr): SI SV 840, O 1040: Je NV
825 (Sr); N.Kai c:a 1220 (Sr): Lb S 705, O 1090: Lr T 1130 viixer kring topp-
roset. antagligen ej ursprunglig, dessutom Lr SV 1105. SO 930, ONO 745.
Tamligen allmin soder om Sulitelma.

Rubus saxatilis: S.Kai S 1000.

Potentilla palustris: SA N 820, O 905: SI SV 830, O 825; S.Kai S 830: LLb S
685: Lr SO 655, ONO 745. Hir och dir pa fuktiga angar. Endast blad iakt-
tagna.

Potentilla nivea: Sd 1315 (6 m under och nagot séder om t.) nagra fa ex.,
N 1305—1130, O 1245 ned till 1090: SI SV 1220 enstaka ex.: S.Kai S 1240
10-tal ex., 1235 5 ex., ocksa pa 1200, nedre grins 1060, viixer i springor med
torrt vittringsgrus pa eljest kala bergniisor. som overtvirar hogplatan ungefir
i O—V riktning: Kk SV 1330 nedanfor SO-branten, talrik, 1310--1305, dess-
utom noterad pa ett flertal stillen mellan 1200 och 1110. Pa Kaiseketjtjikko
och Kasak ganska vanlig, for ovrigt enstaka ex. Saknas pa Labba och Lairo.

Potentilla Chamissonis: (Hultén 1945) Haddit O c:a 1050 (Sr). Av oss for-
gives eftersokt inom vart undersokningsomrade.

Potentilla hyparctica: SI T 1315 och nagra m liagre ett 50-tal ex.. O 1270
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nagot 10-tal ex.; Je NV 1440 (Sr). Finns enligt Sr ocksia pa Jeknaffo viisisida
mellan 1440—1310 m 6.h. Jeknaffo och Stalotjakko ar de enda fjill, dir
P. hyparctica vixer. Se Selander 1942.

Potentilla Crantzii: Sd 1315 (6 m under t.); SI SV 1312, O 1280; Je S 1340,
NV 1295 (Sr); S.Kai S 1390, V 1435; N.Kai V 1505; Kk SV 1350; Lb T 1215;
Lr T 1130. Allmén bade kring topparna och pa mellan- och lagalpina fngs-
marker.

Potentilla erecta: Lb 620 vid Varvekitno i niirheten av Peskehaurestuzan.

Sibbaldia procumbens: Sd N 1285, NO 1310, O 1310, S 1305, V 1280; S! SV
1270, O 1310; Je S 1540, NV 1170 (Sr); S.Kai S 1440, V 1443; N.Kai V 1525;
Kk SV 1368 (2 m under t.); Lb T 1215; Lr SV 1125, SO 1085. Allmén.

Alchemilla murbeckiana: Sd 'V 840; Je NV 940 (Sr). Endast noterad vid ett
tillfalle. Sannolikt forbigangen.

Alchemilla glomerulans: Sd N 925, NO 1025, O 935, S 1120, V 1140; SI SV
995, O 810; Je S 1265, NV 860 (Sr); S.Kai S 1175, 1210 (Sr), mojligen samma
lokal; V 1240; Kk SV 1345; Lb SV 1010, S 920, O 900; Lr SV 955, SO 925,
ONO 965. Allmiéin. De 6vre ex. i gamla biickfaror.

Dryas octopetala: Sd 1318 (3 m under t.) nagra mindre flickar, N fler-
stiides, 1155 Dryashed, arten gar ned till Sarjasjaure 820 m 6.h., NO 1085,
O 1245 och 1050 talrik; S1 T 1315; Je S 1300, NV 1295 (Sr); S.Kai S 1240
pa hogslitten och i nedre sydbranten, V 1195; N.Kai V 1385, 1260—1165 torr
Dryashed; Kk SV 1330, 1305 Dryashed; Lb SV 1210, S 1030, O 1080; Lr SV
1070 i stora mattor, SO 920, 910 talrik, ONO 1075. Allmiin pa samtiiga fjall.
Stiger upp 1 6vre delen av mellanalpina b. I stora sammanhiingande flak med
endast ringa 6vrig vegetation finns arten pa Lairo SV-sluttning, Norra Kaise-
ketjtjakko V-sluttning och pa Staddatjakko N och O-sida.

Geum rivale: Je N (Sr); Haddit S 880 (Sr): Lr enligt Ar.

Astragalus alpinus: Sd 1318 (3 m under t.); SI SV 1300, O 1150; Je S 1365,
NV 1225 (Sr); S.Kai S 1340, V 1295; N.Kai V 1275; Kk SV 1315; Lb SV 1195,
S 1130, O 1065; Lr SV 1095, SO 925, ONO 885. Mycket vanlig. De hogsta ex.
ofta sterila. Stiger upp till 6vre delen av mellanalpina b.

Astragalus norvegicus: Sd O 1060 ett par ex. pa torrt, stenigt underlag till-
sammnas med Antennaria alpina, Dryas octopetala, Salix reticulata och Vacci-
nium vitis-idaea; Kappa SO 1070 (Sr); S.Kai S 1010 nagra fia ex. i nedre syd-
branten pa hylla med dngsvegetation. Sillsynt.

Ouxytropis lapponica: Sd 'V 1060 fa ex. tillsammans med bl.a. Rhododendron
lapponicum; S.Kai S 1060 i nedre sydbranten, manga ex. pa torrt vittringsgrus
tillsammans med bl.a. Chamorchis alpina, Dryas octopetala, Potentilla nivea
och Rhododendron lapponicum; N.Kai 1220 (Sr): Kk SV 1330 manga ex.
nedanfor sydostbranten pa vittringsgrus tillsammans med Campanula uniflora
och Potentilla nivea, 1315—1305 flerstiides.

Geranium silvaticum: Sd O 925 invid Staddajokk; SI SV 935; S.Kai S 1065
i nedre sydsluttningen; Lb SV 950, S 855: Lr SO 715.

Callitriche verna: Kappluoppal 700 (Sr); Peskehaure delta [580] (Ar).

Viola palustris: S1 SV 850, N 930 (Sr); Lb SV 735, S 670 pa fingar invid
Laircjokk och Peskehaure: Lr SO 635, ONO 745. Hir och dir i kiirrvegetation
invid jokkar och sjoar.

Viola biflora: Sd 1315 (6 m under t.); SI SV 1300, O 1245: Je S 1410, NV
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1420 (Sr); S.Kai S 1395, V 1415; N.Kai V 1435; Kk SV 1365; Lb SV 1205,
S 1170, O 1090; Lr 1128 (2 m under t.) nirmast ligre SO 1020, ONO 1020.
Mycket vanlig. De hogsta ex. ofta sterila. Stiger till mellanalpina b. 6vre griins.

Epilobium palustre: Kappluoppal 700 och slittlandet kring Varvekitno
840 (Sr).

Epilobium davuricum: Je N 950 (Sr).

Epilobium anagallidifolium: Sd NO 805: SI SV 900, O 750: S.Kai S 1120.
V 1060: Kk SV 1220: Lb SV 735, S 855. Tiamligen allmiin i gamla bickfaror
och nedanfor kullar.

Epilobium Hornemanni: Sd O 940 nagra fa ex. invid Staddajokk. Sallsynt
inom hogfjillsomradet.

Chamaenerion angustifolium: S1 SV 725: S.Kai S 1085, V 1000: Lb SV 865,
S 685, O 880. Tiamligen sillsynt.

Hippuris vulgaris: Deltat i Peskehaure [580] (Ar).

Cornus suecica: SI SV 790: Lb S 670: Lr SV 805, SO 880. Timligen allmin
i dalbottnarnas ingsvegetation.

Angelica archangelica ssp. norvegica: Sd O 905: SI SV 890, O 820: S.Kai
S 1060: Lb SV 950, S 850. Hiar och dir i enstaka ex. i bickraviner.

Pyrola minor: Sd NO 805, O 945, S 1100, V 1060: S1 SV 995, O 940: Je NV
860 (Sr): S.Kai S 1085, V 960: N.Kai V 1090; Kk SV 1140: Lb SV 950, S 685.
0 1065: Lr SV 965, SO 940, ONO 825. Tamligen allmén.

Pyrola grandiflora: (Hultén 1949) Sd N 860, NO 820, O 945, V 945: SI SV
880, O 810: Je NV och N (Sr). Tamligen allmin pa Staddatjakko och Stalo-
tjakko.

Rhododendron lapponicum: Sd N 825 c:a 200 m séder om Sarjasjaurestugan,
NO 1005 cch pa 720, O 915 enstaka ex., S 1010, V 1090, 1060 talrik, nedre
griins 960: SI SV 1200 flerstides och stundom i stora mingder. gar ned till
720, O 1070-—980 enstaka ex., S.Kai noterad av Sr i 6vre S-branten [c:a 1250].
Eftersokt men ej funnen av oss. S 1140 hir och dir talrik i nedre sydbranten,
nedre grins 1000 m 6.h.. V 1095 sparsamt till 1005. Témligen allmin pa Stalo-
tjakko och Kaiseketjijakko. Av Sr iven noterad fran Jeknaffo och berget
mellan Staddatjakko och Kaiseketjtjakko.

Loiseleuria procumbens: Sd N 1020, NO 1115, O 1095, S 1270, V 1140: Sl
SV 1195, O 995; Je NV 835 (Sr); S.Kai S 1250, V 1185; N.Kai V 1185; Kk SV
1260; Lb SV 985, S 920, O 1110; Lr SV 1100, SO 1020, ONO 1010. Allmiin
pa torra stillen. Stiger till eller nagot over lagalpina b. évre griins.

Phyllodoce coerulea: SA N 1020, NO 1115, O 1190, S 1180, V 1235; SI SV
1290, O 1130; Je S 1190, NV 1085 (Sr); S.Kai S 1350, V 1240; N.Kai V 1290;
Kk SV 1368 (2 m under t.); Lb SV 1200, S 920, O 1110; Lr SV 1100, SO 1045,
ONO 1125. Allmén. Stiger 100—200 m over lagalpina b. 6vre grins.

Cassiope tetragona: Sd N 1175, pa 1045 och 1030 flickar om 10—20 m?
med huvudsaklig vegetation av C. tetragona, NO 1115 8 st flickar mindre én
/> m2, flerstiides ned till 1035, V 1090 pa flera stillen ned till 970: SI SV 1235
och 1150 vardera en flick, O 1245, pa 1140—1010 allmén ofta i stora flak;
N.Kai V 1185 enstaka ex.: Lb O 1055 hiir och dir till 925.

Cassiope hypnoides: Sd 1318 (3 m under t.): S1 SV 1300, O 1310: Je S 1430,
NV 1400 (Sr): S.Kai S 1400, V 1435; N.Kai V 1435; Kk SV 1368 (2 m under t.);
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Lb T 1215: Lr T 1130. Mycket vanlig. Stiger upp till mellanalpina biltets ovre
grans.

Andromeda polifolia: Sd N 885, NO 905, O 870: SI SV 1185, O 910: fjillet
mellan Staddatjakko och Kaiseketjtjakko 970 (Sr); Lb S 705; Lr SO 675. Hir
och dir allmiin.

Arctostaphylos uva-ursi: Lb SV 840 funnen vid endast ett tillfille i den rika
vegetationen pa Labba SV-sida. Haddit S 950 (Sr).

Arctostaphylos alpina: Sd N 1165, O 1060, V 1060: SI SV 1115, O 1000; Je
NV 830 (Sr); S.Kai S 1175, V 1095; N.Kai V 1160; Kk SV 1120; Lb SV 1000,
S 1025, O 1035; Lr SV 1125, SO 1000, ONO 900. Allmiin. Stiger ungefir till
lagalpina b. dvre grins.

Vaccinium vitis-idaea: Sd 1315 (6 m under t.); SI T 1315: Je S 1390, N 1260
(Sr); S.Kai S 1375, V 1400; N.Kai V 1375; Kk T 1370; Lb T 1215; Lr T 1130.
Allmiin. Stiger i det nirmaste upp till mellanalpina b. o6vre griins. Jfr Kilander
1955,

Vaccinium uliginosum: Sd N 1230, NO 1275, O 1275, S 1290, V 1300: SI SV
1290, O 1100; Je S 1320, NV 1105 (Sr); S.Kai S 1375, V 1295; N.Kai V 1375;
Kk SV 1355; Lb T 1215; Lr 1128 (2 m under t.). Allmén.

Vaccinium myrtillus: SAd N 885, NO 955, O 1045 i skyddat lige, 895 i flak,
S 1060, V 890: S1 SV 1085 enstaka ex., 920 i stora flak, O 960, 850 i stora flak:
Je S 1070, NV 1080 (Sr); S.Kai S 1180, V 1185; N.Kai norr om fjillet vid Nedre
Staddajaure 1040: Kk SV 1335 en planta, 1180 i flak: Lb SV 1050 enstaka ex.,
975 i stora flak, S 920, O 1065 i skyddat lige, 900 i stora flak:; Lr SV 1100,
990 talrik, SO 1045 enstaka ex. 945 talrik, 740 sluten blabirsmatta, ONO 970
enstaka ex., 815 matta. Viixer pa samtliga fjill, men endast sparsamt pa fjil-
len N och NO om Sulitelma. FForedrar mellersta delen av mindre moriinkullar,
dir snoticket ligger lagom Linge. De dvre ex. stiger ungefiir till lagalpina b.
ovre grins.

Calluna vulgaris: Lr SO 580 invid Peskehaure.

Empetrum hermaphroditum: Sd N 1215, NO 1225, O 1245, S 1245, V 1220;
S1 T 1315; Je S 1290, NV 1300 (Sr); S.Kai S 1285, V 1295; N.Kai V 1375; Kk
SV 1355; Lb T 1215; Lr T 1130. Allmiin. Stiger c:a 200 m over lagalpina b.
ovre grins.

Diapensia lapponica: Sd N 1230, NO 1215, O 1185, S 1270, V 1200: SI SV
1300, O 1240; Je S 970, NV 1085 (Sr); S.Kai S 1200, V 1185; N.Kai V 1160;
Kk SV 1315: Lb SV 1000, S 910, O 1110; Lr SV 970, SO 1025. Allmiin pa vind-
blottor. Stiger upp till ligalpina b. 6vre griins eller nagot hogre. Pa Stadda-
tjakko och Stalotjikko c:a 200 m 6ver denna griins.

Primula stricta: Sd i viistra dinden av Sarjasjaure 830; Haddit T 1120 (Sr).
Sillsynt.

Trientalis europaea: Sd NO 805; S1 SV 920, O 750; S.Kai S 1065, V 1075;
Lb O 865; Lr SV 930, SO 915, ONO 900. Hir och déar till mellersta delen av
lagalpina b.

Gentiana nivalis: Sd N 880, O 945; SI SV 860 och 805; Je NV 1190 (Sr):
S.Kai S 1120, 1085 20-tal ex., noterad ned till 1060, V 1075——1060: Kk SV
1250 flerstides: Lb SV 950 noterad ned till 790. Mestadels enstaka ex.. troligen
ofta forbigangen p.g.a. kylig viderlek.

Gentianella tenella: S1 (Sr): Je N (Sr): S.Kai S 1060 ett ex. tillsammans
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med Chamorchis alpina, Dryas octopetala, Oxylropis lapponica, Potentilla
nivea och Rhododendron lapponicum pa kalblast skifferkulle med vittrings-
grus i sprickorna, 1050 ett 10-tal ex. pa en griistuva. Sillsynt.

Menyanthes trifoliata: Kappluoppal 700 (Sr).

Myosotis silvatica: Kappa c:a 810 (Sr); S.Kai S 1060, V 1045; Lb SV 910.
Enstaka ex. i soliga rashranter.

Veronica fruticans: S.Kai S 1060—1050 hir och dir pa berghyllor i nedre
svdbranten; Lb O 865 pa morinkullar ¢:a 20 m over Lairejokks deltaland
mellan Labba och Tuolpa. Sillsynt.

Veronica alpina: Sd N 1105, NO 1055, O 1200. S 1270, V 1250: SI SV 1015,
O 1000; Je S 1240, NV 1070 (Sr); S.Kai S 1385 i Ovre sydbranten, V 1305;
N.Kai V 1185; Kk SV 1335; Lb SV 1195, S 1170, O 1180; Lr SV 1125, SO 680,
ONO 935. Allmén. Gar c:a 100 m upp i mellanalpina b.

Veronica pumila: Sd N 1055, NO 1055, O 1095, S 1040, V 1140; Je NV
1170 (Sr). E£j skild fran V. alpina pa ovriga fjill. Den tycks dock viixa ungefir
lika hogt upp och pa i stort sett samma lokaler som V. alpina.

Melampyrum pratense: Lb S 670; Lr SO 580 invid Peskehaure.

Melampyrum silvaticum: Lbh SV 880 vid Lairojokk; Lr SO 580 invid Peske-
haure.

Euphrasia frigida: Sd N 1020, O 1095, S 1125, V 1060; SI SV 900; Je NV
945 och N 1260 (Sr); S.Kai S 1120, V 1145; N.Kai V 1185; Kk SV 1260; Lb
SV 915, S 775; Lr SV 905. Allméin i gamla biickfaror och nedanfér kullar, mest
pa fjillens solsidor. Stiger upp till 6vre delen av lagalpina b.

Euphrasia lapponica: S1 O och Kappa (Sr); Lr S c:a [600] (Ar). Sillsynt.

Rhinanthus minor: SI SV 930 ssp. okiind; ssp. typicus: Je NV och N c:a
860 (Sr); ssp. groenlandicus: S1 [> 800] (Sr).

Bartsia alpina: Sd N 1030, NO 1060, O 1125, S 1145, V 1200; SI SV 1195,
O 1040; Je NV 955 (Sr); S.Kai S 1175, V 1255; N.Kai V 1280; Kk SV 1345;
Lbh SV 1195, S 1090, O 1080; Lr SV 1070, SO 925, ONO 865. Allmiin. Stiger
upp till och ibland c:a 100 m 6ver lagalpina b. 6vre grins.

Pedicularis sceptrum-carolinum: S1 SV 870, O 750; Lb S 680. O 840: Lr SO
635. Tiamligen sillsynt.

Pedicularis lapponica: Sd N 1245, NO 1230, O 1245, S 1105, V 1225; SI SV
1290, O 1060; Je S 1070, NV 1430 (Sr); S.Kai S 1195, V 1245; N.Kai V 1215;
Kk SV 1305; Lb SV 1075, S 910, O 1090; Lr SV 985, SO 940, ONO 915. Tam-
ligen allmiin.

Pedicularis hirsuta: Sd 1318 (3 m under t.), nedre grinser: N ned till Sar-
Jasjaure 820, NO ned till 845, O ned till 965, S endast till 1170, V dominerar
vegetationen mellan 1235 och 1200, 1100 talrik, gar ned till 960; SI SV 1312
(3 m under t.) ned till 1075, O 1260, 1180 talrik, nedre griins 880; Je S 1390,
hiir och dir ned till 1150, NV 1385 (Sr); S.Kai S 1350, nedre grins 1120,
V 1345, ned till 1160: N.Kai V 1435 ned till 1105: Kk SV 1330 endast mellan
1330 och 1315; Tuolpa V c:a 950; Lb O 1065: saknas pa Lairo. Timligen
allmin, dock sillan talrik. Stiger niistan upp till mellanalpina b. 6vre griins.

Pedicularis flammea: Sd N 1155 ned till Sarjasjaure 820, NO 1145 nedre
grins 905, O 1095, 1020 talrik, nedre griins 905, S 1190 gar ned till 1025,
V 1200, 1120 talrik, nedre griins 885; Kappa 1210 (Sr); SI SV 1240 néra den
topp som ir beligen soder om den hogsta toppen, 1185 100-tal ex. pa 10 m?,
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nedre grins 890, O 1070 enstaka ex. ned till 780: Je NV 1295 (Sr); S.Kai S 1175
enligt St upp till S-platan [1250—1210], gar éinda ned pa slittlandet 890-—820:
V 1245 ned till 1005: N.Kai 970 norr om fjillet och dster om Nedre Stadda-
jaure; Kk SV 1310, dster om fjillet ned till 955 eller ligre; Tuolpa V c:a 950;
Lb SV 1075—1030 nagot 10-tal ex. Stundom talrik i mattligt fuktig ingsmark
kring 1000 m 6.h. Stiger c:a 100 m upp i mellanalpina b.

Pinguicula vulgaris: Sd N 920, NO 1145, O 1060, S 1020, V 985; SI SV 1195
allmén till 790, O 910; Je NV 950 (Sr); S.Kai S 1145, V 1240; Kk SV 1260;
Lb SV 985, S 1030 talrik, O 865; Lr SV 985, SO 715, ONO 760. Forekommer
ofta tillsammans med P. alpina, men kan viixa pa torrare och nagot hoigre
lokaler in denna. Téamligen allmin.

Pinguicula alpina: SAd N 905, 830 talrik, V 1020; S1 SV 1105, nedre grins
790, O 820; S.Kai S 890, V 1115; Tuolpa S c:a 950; slittlandet séder om Haddit
c:a 800 m 6.h. talrik; Lb SV 1030, gar dnda ned till Lairojokk c:a 730 m 6.h.,
S 920, 850—750 talrik, O 870; Lr SV 985, 930 talrik, SO 925, 840—580 talrik.
Vixer i stora filt pa Labba, Lairo och Tuolpa. Lingre norrut ganska sparsamt
forekommande.

Campanula rotundifolia: SA NO 805, O 950, V 1005; S1 SV 880, O 820: S.Kai
S 1080, V 985; Kk SV 1180: Lb SV 840, S 600; Lr SV 870. Hir och diir i nedre
regio alpina.

Campanula uniflora: Sd T 1321, N hir och dér talrik i torrt vittringsgrus
pa kalblasta kullar, nedre grins 990, NO nedre grins 970, O ned till 1045, S
ned till 1190, V nedre grins 1060; SI T 1315, SV ned till 1075, O atminstone
till 1240; Je S 1430, 1330 talrik, NV 1310 (Sr): S.Kai S 1390, ganska talrik i
den branta sydsluttningen nedanfor toppen, nedre griins 1060, V 1440 ned till
1115; N.Kai V 1435, 1260 talrik, ned till 1145; Kk SV 1330 nedre grins 1120.
Ej noterad pa Labba och Lairo. Tiamligen allmiin, dir fjillen bestir av kant-
stiallda, littvittrade skifferskivor.

Solidago virgaurea: Sd NO 820, O 1060, S 1000, V 985: SI SV 975, O 850
S.Kai S 1175 nedre sydbranten, V 1000; Lb SV 935, S 850; Lr SV 870, SO 715,
ONO 745. Mindre allmiin inom omradet.

Erigeron boreale: Lr S 590 (Ar).

Erigeron uniflorum: Sd 1315 (6 m under t.): SI T 1315: Je S 1460, NV 1140
(Sr); S.Kai S 1390, V 1415; N.Kai V 1525; Kk SV 1360; Lb T 1215; Lr T 1130:
U.Kk O 1395 (Ar). Allmén. Stiger upp i hiégalpina b.

Erigeron uniflorum var. eriocephalum: (Jfr Sr) Sd N 1130, enligt Sr funnen
pa 1220; Kappa 1200 (Sr); SI N 1220 (Sr); Je NV och N 1190 (Sr); N.Kai
(Sr); Fjillet mellan Staddatjikko och Kaiseketjtjakko O 1210 (Sr).

Erigeron unalaschkense: Sd 1315 (6 m under t.); Je NV 1190 (Sr); S.Kai S
[c:a 1220] (Sr), 1060 i nedre sydbrauten; Kk SV 1260. Mindre allmiin. Tro-
ligen forbigiangen.

Antennaria dioica: Sd O 985, S 1100, V 1155; SI SV 1305, O 1270; Je S 1365,
NV 1140 (Sr); S.Kai S 1395, V 1345; Kk SV 1365; Lb T 1215; Lr SV 1125,
SO 910, ONO 1095. Allmién.

Antennaria alpina: Sd 1315 (6 m under t.); S1 T 1315; Je S 1460, NV 1140
(Sr); S.Kai S 1395, V 1345; N.Kai V 1505; Kk SV 1365; Lb SV 1065, S 1210,
O 1180; Lr T 1130. Allmén.
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Antennaria carpathica: Sd 1320 (1 m under t.), N ned till 905, NO flerstiides
ned till 1040, O till 960, S atminstone till 1270, V ned till 885: S1 SV 1300
nedre grins 995, O 1260; Je S 1350, NV 1440 (Sr): S.Kai S 1305 i ovre syd-
branten, V 1295; N.Kai V 1500; Kk SV 1305; LLb SV 1205, O 1110—945; Lr
ONO 1085: U.Kk O 1395 (Ar). Tiamligen allmin. Oftast som enstaka ex.

Gnaphalium supinum: Sd N 1100, O 1095, S 1275, V 1250; SI SV 1270,
0 1245; Je S 1470, NV 1350 (Sr); S.Kai S 1395, V 1345; N.Kai V 1460; Kk SV
1365; Lb 1214 (1 m under t.); Lr SV 1125, SO 1125, ONO 1120. Allmén, vixer
ofta pa naken jord.

Gnaphalium norvegicum: Sd O 915; SI SV 975, O 750; S.Kai S 1160, V 1075;
Lb SV 965, S 890: Lr SV 875, SO 745. Mindre allmin i nedre regio alpina.

Tussilago farfara: 1h S 850, ocksa noterad fran tidigare nedisat omrade
vid Salajekna 150—200 m fran iskanten 850 m 6.h., och vid Stuorrajekna
905 m 0.h. (1958).

Petasites frigidus: Sd N 1130, NO 1055, O 965, S 1100, V 1235; S1 SV 1195,
O 1060; Je S 1110, NV 1345 (Sr); S.Kai S 1175; Lb SV 1090, S 705, O 840;
Lr SV 930, ONO 1125. Tamligen allmin.

Arnica alpina: Sd T 1321 och pa flera stilllen soder om toppen i magert vitt-
ringsgrus, 2 ex. med liten knopp oOvriga sterila, N 1135 en niistan fullgangen
knopp pa vindblotta, tillsammans med Campanula uniflora, Carex rupestris,
Draba nivalis, Luzula confusa, Salix polaris, Silene acaulis, T halictrum alpinum
och Vaccinium vitis-idaea; O 1195 och 1180 flera ex. pia berghyllor, sterila,
V 1060: SI 1314 manga ex. 1 m under och niagra m norr om hogsta toppen i
magert vittringsgrus, sterila; S.Kai V 1440 i mossbevuxen blockmark, steril.

Enligt Sr skulle de sterila exemplaren invid toppen av Staddatjikko hir-
rora fran missbildad Saussurea alpina, trots att denne forfattare tidigare (1943)
(Ar) artbestimt dem till A. alpina. Da vi somrarna 195758 jimforde bladen
dels med Saussurea-blad och dels med blad av A. alpina bestimde vi dem
otvetydigt till A. alpina.

Saussurea alpina: Sd T 1321; S1 SV 1312, O 1300; Je S 1390, NV 1405 (Sr);
S.Kai S 1443, V 1440; N.Kai V 1505; Kk SV 1360; Lb SV 1205, S 1020, O 1080;
Lr 1128 (2 m under t.). Allmiin. De ovre ex. sterila. Stiger upp till mellan-
alpina b. ovre griins.

Cirsium heterophyllum: S1 SV 900; Lb SV 910.

Leontodon autumnalis: Sd O 915 invid Staddajokk, S 1055: SI SV 880.
Sillsynt inom omradet.

Tararacum sp.: Sd N 1100, NO 1055, O 1120, S 1270, V 1250; SI SV 1215,
0 1060; Je S 1450, NV 1140 (Sr); S.Kai S 1395, V 1305; N.Kai V 1410; Kk SV
1335; Lb SV 1200, S 1170, O 1180; Lr SV 1125, SO 945, ONO 1100. Mycket
allmiin. De Ovre ex. i mer eller mindre naken jord.

Hieracium alpinum: Sd N 885, NO 1060, O 1090, S 1065, V 1005: SI SV
1290, O 1000; Je NV 920 (Sr); S. Kai S 1390, V 1255; N.Kai norr om fjillet
1040; Kk SV 1365; Lb SV 1040, S 920, O 1080: Lr SV 1125, SO 1045, ONO 925.
Témligen allmiin.
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Nya fyndplatser

Selander (1950) har medelst prickkartor angivit egna och andra bota-
nisters fyndplatser {6r en del mindre allminna och sillsynta arter inom
Lule och Pite Lappmarker. De flesta av oss iakttagna lokaler samman-
faller med eller finns i nirheten av dessa tidigare noterade. I vissa fall
foreligger sannolikt nya fyndplatser. Bland dessa kan niimnas:

Staddatjakko: Oxytropis lapponica pa fjillets viistra del. Rhododend-
ron lapponicum och Cassiope tetragona pa viistra och mellersta delen.
Arnica alpina pa ett fatal stillen fordelade over hela fjillet.

Stalotjdkko: Botrychium lunaria pa SV-sidan och Orchis maculata
pa S-sidan.

S. Kaiseketjtjakko: 1 nedre sydbranten: Botrychium lunaria, Asple-
nium viride, Rubus saxatilis, Astragalus norvegicus och Gentianella
tenella. Nira toppen: Arnica alpina.

N. Kaiseketjtjdkko: Cassiope tetragona pa V-sidan.

Kasak: Chamorchis alpina, Draba alpina och Oxytropis lapponica pa
SV-sidan.

Labba: Botrychium lunaria och Draba lactea, samt pa SV-sidan
Leucorchis albida.

JamiOrelse mellan maximala hojdgrdanser for kdrlvédxter
inom Sulitelma, Sarek och Jamtland

Kirlvixternas hojdgrinser i Sulitelma kan nu jimforas med motsva-
rande inom andra fjillomraden. Vid en sadan jimforelse borde man
forst beriikna medelviirdet av ett antal klimatiskt betingade hojdgrin-
ser inom respektive omrade. Detta skulle emellertid fora alltfor langt,
varfor vi har mast noja oss med att jimfora nagra arters storsta hojd-
stigning i Sulitelma, Sarek (Aberg 1949) och Jimtland (Kilander 1955).
Endast de arter medtagas som antingen ir nagot sa néir allminna inom
hela vart undersokningsomrade eller pa nagot av fjillen inom omradet.
Alia hojdangivelser avrundas till niirmaste femtal meter. och extremviir -
den kompletteras med néirmast ligre virde:

Maximala hojdgrdanser inom Sulitelma, Sarek och Jamtland

Maximal altitude limits of vascular plants in Sulitelma. Sarek and Jimtland

Sulitelma Sarek Jamtland

m 6.h. m 6.h. m 6.h.
Ranunculus glacialis < v.coisc0vvves 1695 1900 1780
Luzula confusa-+arcuata .......... 1690 1705 1730

Deschampsia alpina ...cioeevviise 1680, 1280 1530, 1320 1690
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Sulitelma
m 0.h.
Phippsiacalgida & vl vivais 1675
Saxifraga -Tivularis s~ S 1675
Ranunculus pygmaeus ............ 1670
Saxifraga cerhiai e st o 1645
Cardamine bellidifolia ............ 1640
CGerastium-archicum i co s aiass 1610
Lycopodium:-selago « .o i i.s 1610
Salix=herbaceasy oo hn = 1590
Carex-Bigelowil z i caisivinssves 1550
Saxifraga groenlandica ........... 1545
Lrisetum spieatum i coavi oo i 1545
Saxifragafendis I i s 1540
Sibbaldia procumbens ............ 1540
Festuca wivipars oo vica e o 1535
Saxifraga oppositifolia ............ 1535
Sagina inftermedia Jiio il 1530
Erigeron-umiflorum ... ol oo 1525
SalispelafiS i i Si e 1525
Saxifraga foliolosa : ol coie b 1526
Silefieacanliss Foc o n i e 1525
Cerastium cerastoides ............ 1510
Draba alpinas -2 v 1510
Antennaria alpina ... oo s 1505
Drabalgcteacs o rica oo 1505
Drabasnivalis o ot e 1505
Minuartia biflora: . oo aiois i 1505
Potentilla Cranfzil s oo iiiasas o 1505
Sausstrescalping s iat S 1505
Saxifraga mivalis oVl i 1505
Thalictrum alpinum .............. 1505
Antennaria carpathica ............ 1500
Polygonum viviparum ............ 1500
Arabis alping o n e e 1485
Oxyria-digyna . ooiic miahanriis: 1485
Ranunculus ' nivalis . ... .o iioaias 1485
Carex Lachenalii i oo s ool 1470
Gnaphalium supinuin . .. v v 1470
Sagina saginoides ... .. s viii s 1460
ParaX AN S i i o 1450
Draba diorvegica = .o i 1445
SedUM ‘TOSCR =5 oy i i es 1445
Arnieaalpinas et Sm oA e 1440
Campanula uniflora - . ool a i 1440
CGassiope hyproides ... . oo s 1435
Pedicularis-hirsutaic v o= 1435
Vaola bitlora- = o ois o dine ol 1435
Pedicularis:lapponica . : ..o viieaon 1430
Eriophorum angustifolium ........ 1420
Eriophorum Scheuchzeri .......... 1420
CareX-rupestris_ sl o 1410
Pestiuca OVINg S el o nt v ey 1405
Juncus biglnmis <o i a St it 1400
Vaceintum vitis-idaea ....... 0 .0 1400
Antennaria-dieoica’ (oo i i 1395
Hieracium alpinum. . ... . .00 0000, 1390
Luzula spicata: = s aiic ivaiins 1390

Drvas octopetala .

c:a
c:a

c

ta

Sarek
m 6.h.
1425
1300
1300

1790. 1340

1310
1505
1400
1220
1310
1300
1370

> 800

g |

1530. 1330
1580
1900. 1400
1310
1435
1170
1300
1530, 1300
1425
1330
1510
1365
1400
1330
1290
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Jamtland

m 0.h.

1680
1700
1680
1665
1750
1740
1695
1660
1680
1635
1675
1730
1700
1505
1690
1645
1275
1700
1635
1260
1690
1070
1700
1615
1665
1605
1550
1600
1635
1675
1600
1675
1450
1670
1500
1650

1500. 1375

1500
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Veronica alpina oo ool laooan
Empetrum hermaphroditum ......
Vaccinium uliginosum . ...... ...
Equisetum scirpoides . ............
Salix-glatica v o
Phyllodoce coerulea ... ... ..o
Agrostis borealisi.-© ..o iii Siian
Astragdlus alpius =i i,
Carex NOTVEZICA . .vviiviinvionebves
Equisetum variegatum ............
Juneusstrifidus= o i e
Gerastiom alpiitm: - . Sos v
Garex vaginata == T
Alchemilla glomerulans . ..........
Bartsiaalpimacooc ves i iy e
CardommeNyiafl v i i i
Garex atrata oo oo n it
Equisetum. arvense .......c.coiooe
Petasites frigidusc oo voic oviss
Luizula- Wahlenbergii ... 00 ioa e
Lycopodium alpinnm=<—. ool iia. .
Yaceinium: myrtillus: - oo oo o
Oxytropis lapponica ..............
Potentilla dived = . coi i o
Salix reticalata oo to i sl
Diapensia lapponica ..............
Tofieldia pusilla: . coocoiiioain,
Carex capilllaTis ol o i
Carex—dioiea oo i s o nas
Garex saxghilis” =on b0 o a
Loiseleuria procumbens ..........
Parnassia-palisteiss = v o o
Buphrasia-frigids: ..o o,
Hierochloe-odoreata .- oo o
Pinguicula: wnlgaris 5. ool St
Anthoxantum alpinum ............
Gentfiana nivalis coio. civet v oo
Rhododendron lapponicum . ......
Cassiope tetragona oo v o ios
Saxifrags aazoides ... i
Carex-airoflisea (o Svi e i e
Koenigia dslandica - = oo s
Seirpus eaespitosus: . i aai i
Epilobium anagallidifolium . ......
Kobresia myosuroides ............
Melandrium apetalum ............
Rubus chamaemorus .............
Ghamorchisalpina G oot e,
Juneusstoslumis=s st oS
Juniperus communis var. montana
Ranuncalus acris: st
Rumexcfioetosas s v i anine s
Vascarig Alpinas S i s
Andromeda polifoliai . .........0c
Betula-nana s .. oosacei s on
Minuartia strictd— oo din
Campanula rotundifolia ..........

Sulit

clma

m 6.h.

1385
1375
1375
1370

1370.

1370
1365
1365
1365
1365
1365
1360
1350
1345
1345
1345
1345
1345
1345
1340
1335

1300

. 1190

, 1235
. 1190

Sarek
m 6.h.
1310
1490
1410
1225
1335
1510
1400
1330
1280
1270
1430
1350
1330
1295
1315
1060. > 800
1270
c:a 1300
c:a 1300
1140
1300

1335 (1 ex.), 1185 1270

1230
1330
1330
1315
1315

1310.

1300
1275
1270
1270
1260
1260
1260
1250
1250
1250
1245
1245
1230
1230
1230
1220
1220
1220
1220
1210
1200
1200
1200
1200
1195

, 1120

. 1060
. 1030

5. 970

1315
1400, 1250
1230
1050

> 800
1225
1240
1315
1210
1170
1080
1270
1240
1200
1610 (1 ex.)
1315, 1020

> 800

c:a 800

1010
1160, 950
1210
1315
1070
1170
920
1200
1425, c:a 1300
1210
1250
1010, 800
1140
1290
1310, 870

Jiamtland

m 0.h.
1635
1645
1500

1470. 1405
1630
1465
1370
1445
1315
1555
1605
1535
1400
1600
1380. 1235
1455
1300
1190
1335
1550, 1435
1465
1185
1250
1480
1600
1395
1305
1225
1415
1545
1320
1460
1280
1450, 1345
1560
1480

1330
1295
1195
1285
1605. 1500
1280
1300
1230
1270
1390
1535, 1445
1495
1455
1260
1340
1195
1515
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Arctostaphylos alpina  .vuisvin o
Cystopteris: fragihs =5 oo s o
Solidago-virganrea: = o i Xintis
Trollins eUropaeus = ool
Gnaphalium norvegicum ..........
Deschampsia flexuosa ............
Pyrola Tiner v i s
Lyeopodiun clavatuin. . . oioiia.
Saxifraca stellaris i i -
Phletum commutatum . iuwcwwn a0
Pinguicula alpina .. ..:vesivvns i
Athyriom alpestre .. i i
Garex canescens = o o e o
Deschampsia caespitosa ..........
Chamaenerion angustifolium ......
Calamagrostis neglecta ...........
Equisetum. silvaticim . ... e
Melandrium rubroam ;. w0
Trientalis europacs . . oo e
Geranium silyvaticum . ..o 5
Angelica archangelica ssp. norvegica
Asplenivm vitide . woia v
Astragalus norvegicus
Coeloglossum viride
Myosotis- silvatica o i
Salix-lanata .o ai ias
Salixamhyrsinites i Sl e
Veronica froticany .. i can s
Botoychivm- hunasia: iz ilivi-a o
Equisetunmi-pratense: =i Do n
Aconitum septentrionale ..........
Pyrola-grandiflora - i oo
Viola palustris = i i il
Polystichum lonchitis
Leucorchis albida, «.: . uiiiiivhons
Carextaquablisss o aman e Snnaans
Gymhadenia conopsea:. i e
Lasirea dryopteris = L. i
Potentilla-palustris™: ..o
COIMUS SUECIEA w s i oo
Pedicularis sceptrum-carolinum . ..
Bettlassp s e s

Sulitelma
m 0.h.
1175
1175
1175, 1060
1175
1160
1145
1140
1130
1125, 1015
1120
1115
1110
1110
1095
1085
1080
1075, 890
1075
1075
1065
1060
1060
1060
1060
1060
1060
1060
1060
1050
1020
970
945
930
920
915
910
910
910
905
880
870
815

Sarek
m 0.h.
1340, 1210
1170
1260
1230
1120
1170
1230, 980
1010
1250
1090

> 800
1080
880
710
1260

> 800
920
1230, 1050
1110
1110
1080
980
1010
1230, 920
1315

> 800

1180

960

1010
c:a 800

850
c:a 800

1070, 970

960

890

950

1310, 1170

429

Jamtland
m 0.h.

1480, 1355

1320
1495

885
1495
1535
1425
1325
1685
1475
1470
1115

1590, 1495

1300
1305
1130
1485
1375
1400
1200
1090
1300
1320
1270
1410
1170
1455
1395
1300
1200,
1150
1365
1305
1270
1080
1120
1310
1165
985
1040
1180

Av ovanstaende forteckning framgar att de flesta arterna stiger avse-

vart hogre i Jimtland én langre norrut. IEn statistisk jimforelse mellan

Sulitelma och Jimtland for de ovan medtagna 159

jande fordelning:

> 50 m hogre i Sulitelma én i Jimtland

lika hojdshigninepl S0 NAT i v s ies s s s

50—200 m hdogre i Jimtland dn i Sulitelma
200—300 m » » > »
> 300 m » ) » > »

saknas i Jamtland

»

7
30
52
33
24
13

arterna visar fol-

antal arter
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De sju arter som stiger hogre i Sulitelma én i Jamtland ar Saxifraga
foliolosa (hojd i Sulitelma 1525 m 6.h.). Draba alpina 1510, D. nivalis
1505. Oxytropis lapponica 1330. Potentilla nivea 1330. Trollius euro-
paecus 1175, vilka alla ar sillsynta i Jimtland. samt Petasites [rigidus
1345, dir endast en notering ar hogre dn motsvarande i Jamtland. Man
kan alltsa inte tillmita den storre hojdstigningen i Sulitelma av dessa
arter nagon storre betydelse.

Bland de som gar mer an 300 m hogre 1 Jimtland in i Sulitelma
mirks manga kalkskyende eller indifferenta arter sasom Anthoxan-
thum alpinum 1250. Epilobium anagallidifolium 1220, Rumex acetosca
1200. Soligago virgaurea 1175. Gnaphalium norvegicum 1160, Des-
champsia flexuosa 1145, Phleum commutatum 1120. Athyrium alpestre
1110. Trientalis europaea 1075 och Viola palustris 930, vilka troligen
inte kunnat finna edafiskt lampade lokaler pa hoég niva i Sulitelma.
Aven nagra kalkgynnade arter stiger dver 300 m hogre i Jimtland tex.
Campanula rotundifolia 1180 (finns ocksa pa kalkfattig mark enligt
Kilander). Saxifraga stellaris 1125 och Geranium silvaticum 1065.
Vidare mirks nagra i Sulitelma mindre vanliga arter i denna grupp
tex. Veronica fruticans 1060 och Botrychium lunaria 1050.

En liknande jaimforelse mellan Sulitelma och Sarek ger féljande for-

delning:
o antal arter

=200 m hogre i Sulitelma &n 3 -Sarek - . aiiis e e 22
O0=2D0 T »~=oetivny i s oy e N e S e 16
lika hojdstigning pa 50 DAL - Sl i e e s e 50
60—200"m hogre i-Sarek an: i Sulitelma - i 0 voi o i claliitoiiees 26
=200 ms ey e e e s e e e 7
e toterade-eller-salnas i=Sarek o e i i e 8

Flera av de arter som noterats > 200 m hogre i Sulitelma én i Sarek
har tyvirr ofullstindigt undersokta hojdgrinser inom Sarek. varfor de
inte diskuteras héar. Bland ovriga pa >200 m mirks tex. Saxifraga
groenlandica 1545, Cerastium cerastoides 1510, Saxifraga nivalis 1505.
Cardamine Nymani 1345. Carex capillaris 1310 och Juncus (riglumis
1200. vilka ar kalkgynnade utom C. cerastoides.

Av de sju arter som noterats > 200 m hogre i Sarek ir Pedicularis
hirsuta 1435 ansedd som tillfillig pa 1900 m i Sarek och Ranunculus
glacialis 1695 begrinsas i sin hojdstigning p.g.a. att Sulitelmafjillen
inte dr hogre. Saxifraga oppositifolia 1535. Cassiope tetragona 1245 och
Ranunculus acris 1200 har vardera endast en notering i Sarek > 200 m
hogre an motsvarande i Sulitelma.

Som slutomdome kan sigas att kirlvixterna i Sulitelmafjillen stiger
oftast nagot hogre upp pa fjillsluttningarna an c:a 60 km lingre osterut
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i Sarekfjillen. Hojddifferensen ér i medeltal c:a 100 m. I Jamtlands-
fjallen diaremot gar de flesta kiarlvixter i medeltal ¢:a 200 m hogre in
samma arter i Sulitelma.

Man skulle vanta sig att kirlvixternas hojdgrianser skulle sjunka ju
langre viasterut man kommer (j{r skogsgrinsen). Att sa inte éar fallet
hir beror formodligen pa att Sulitelma ér rikare pa littvittrade och
kalkrika bergarter dn Sarek. vilkel medfor en storre individrikedom
och 6kad sannolikhet att finna en viss art pa hog niva.

Vi vill har framfora vart tack till Laborator G. Sandberg. som fort oss in
pa uppgiften, givit oss goda rad for filtarbetet och granskat manuskriptet.

For virdefulla observationer av luftiryck och temperatur i Fauske tackar
vi Telegrafbestyrer A. Brembo och personalen pa Telegrafverket i Fauske.
Vidare erholls god hjialp fran Sulitjelma Gruvor med transport av proviant
och utrustning for vilket framfoéres tack till ledningen och personalen dir.
Ing. A. Olsson, Viisteras, deltog i filtarbetet 1958 och underlittade pa ett virde-
fullt siitt vart arbete.

Summary

Altitude limits for vascular plants have been determined on nine Swedish
mountains in the surroundings of Mt Sulitelma. The region studied is situated
just north of the 67th parallel and its area is about 300 km?.

The results are presented in Part I of the present paper for different slopes
of each mountain because of the differences in edaphic and climatic conditions
between individual mountains in this region. For Mt Staddatjakko a comparison
is given between five slopes facing N, NE, E, S and W resp. (see page 294).

The mean values of the boundaries of altitudinal belts in the district are
the following:

Upper limit of the low-alpine belt in favoured slopes S, SW, W .. 1100 m s.m.
5 e e > , unfavoured slopes ........ 1000:5:5
lower limit of -the high-alpine:belt = iio o vl iai i o o 1400 ;. -5,

In Part II. a list including about 250 species, all altitude limits measured
are compiled and a rough idea is given of the frequency of each species within
the investigated area. Finally the altitude limits of plants within Sulitelma
are compared with those in other regions of the Swedish mountains —— Sarek
and Jamtland (page 426).
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Fysiologiska raser av strasiddesrost i Sverige 1958

Av INGVAR BJORKMAN

Statens vixtskyddsanstalt

Ioreliggande arbete ér en fortsitining av den inventering och bestim-
ning av fysiologiska raser av strasidesrost, som bedrivits under 1956
och 1957 av docent Arne Gustavsson (1957 a. 1957 b, 1958 och 1959).
Insamlingsarbetet har fordelats sa, att material fran Ostergotiand, Sma-
land. Oland och Blekinge samt delar av Sodermanland och Skane in-
samlats av mig sjialv, medan Gustavsson utfort detta arbete i storre
delen av Ovriga Sverige samt delar av Finland. Dessutom har, som svar
pa utsiint cirkulir, prover inkommit fran ett flertal andra personer.

Undersokningsmetod

Vid rasbestimningarna, som utforts vid Statens vixtskyddsanstalts
laboratorium i Svalov, har den tidigare beskrivna metoden (Gustavsson
1957 b), vilken utarbetats efter nordamerikanskt och tyskt monster,
huvudsakligen f6ljts. IEtt par forindringar har dock vidtagits.

For att rostsporerna skall kunna gro pa virdvixten fordras att denna
dr fuktig. Pa grund av bladens vaxbeliggning dr det emellertid svart
alt fa vattnet att stanna kvar pa bladytan. Tidigare har darfor vaxskik-
tet avligsnats fore duschningen med vatten. Vaxbeliggningens bort-
tagande har ingen betydelse for rostsvampens intringande i virdviixten,
da detta sker genom klyvoppningarna. Utan men f6r svampens utveck-
ling kan saledes detta arbetsmoment uteslutas under forutsittning att
man pa annat sitt kan fa ett fuktighetsskikt att fista vid bladytan.
Genom att tillsitta 0,1 % viittningsmedel till vattnet har detta lyckats
mycket bra. Det anvinda preparatet har varit TWEEN 20 (polyoxy-
ethylene-sorbitan-monolaurate). Metodéndringen har inneburit en stor
arbetsbesparing, och det nya forfarandet har givit lika sikra resultat
som det forut tillimpade. Jimforande forsok visade namligen att viit-

29  Botaniska Notiser 1959.
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ningsmedlet ej alls tycks paverka rostsvampen in vivo under {.6. nor-
mala betingelser. Sporgroningsforsok pa agarplattor i slutna petriskaar
gav emellertid till resultat att groningen forsenades, och att grodd-
slangarna ej utvecklades normalt, da vitningsmedel fanns i skalaraa.
En tinkbar anledning till detta kan vara, att luften i de slutna skalama
mittas av vitningsmedlet, som dirigenom kan ha en skadlig inverkan
pa sporgroningen.

Den andra metodéindringen, som kan betecknas sasom ett utbyggarde
av den tidigare anvinda metoden, beror endast brunrost och kronrcst.
Betriffande dessa rostarter konstaterades sa smaningom under arbelats
gang att blandningar av raser var mycket vanliga i faltproven. For att
skilja sadana raser fran varandra kan man anvinda den metod som
anvisats av bl.a. Newton & Johnson (1932), d.v.s. avlisning av tva
reaktionstyper samtidigt pa en eller flera testsorter. Eventuellt far iso-
lering och forokning utforas fran dessa testsorter, varefter ny ras-
bestaimning far goras pa testsortimentet. I de fall da rasblandningar
ir vanliga blir emellertid resultaten relativt osékra. Stor risk foreligger
att blandningar avlises som rena raser med felbestimning som f{oljd.
For att om mojligt eliminera denna felkilla har efter forsta forok-
ningen av det insamlade materialet en ny forokning skett fran en enda
sorus. I regel har sedan ytterligare en uppférokning mast foretagas {or
att erhalla tillrackligt med sporer till testsortimentet.

Straib (1937) har pavisat, att man ur en enda sorus genom enspors-
kulturer kan isolera flera raser. Metoden med ensoruskulturer ir saledes
inte helt inviindningsfri. men laboratoriets resurser tillater f.n. inte det
betydligt mera komplicerade arbetet med ensporskulturer. Mot bade
enspors- och ensorusmetoden kan invindas att raser litt kan forbises,
da endast ett begriinsat antal isoleringar fran ett prov kan utforas.
Vid de hiir gjorda ensoruskulturerna har t.o.m. antalet isoleringar be-
gransats till en per insamling. Motivet hirfor har varit att fa med pro-
ver fran sa stor del av landet som mdajligt. Antalet genomférda ras-
bestaimningar har sedan i sin tur begrinsats av viixthusutrymmet och
isoleringsmojligheterna.

Avlisningen av testsorternas reaktioner har skett i samrad med
Gustavsson for att erhalla sa stor jimforbarhet som maojligt mellan de
olika arens rasbestimningar. Detta forfarande har varit nodvindigt.
da en viss subjektivitet vid avlisningarna tyvérr ar ofrankomlig. Efter-
4 som

som reaktionstyperna 0—2 betecknas som resistenta och 3
mottagliga, maste ndmligen en grinsdragning ske mellan typerna 2 och

< <

3, da bestimningstabellerna i regel endast tar hinsyn till om viird-
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vixten fr resistent eller mottaglig (eller i nagra fa fall intermediiir,
d.v.s. med alla reaktionstyperna samtidigt). De olika reaktionstyperna
gar emellertid kontinuerligt 6ver i varandra, varfér denna grinsdrag-
ning maste bli timligen subjektiv i vissa fall. Som regel har dock test-
sorterna valts sa, att de ger entydiga reaktioner for resistens. t.ex. 0 eller
1. eller for mottaglighet, t.ex. 4.

Inventeringsresultat

Under aret insamlades néirmare 800 prover, men detta visade sig vara
for mycket for laboratoriets kapacitet. Av dessa analyserades 580 pro-
ver fran september 1958 till maj 1959. Dirav utgjorde 276 insamlingar
av A. Gustavsson, 189 egna insamlingar och 115 prover. som insints
av andra personer.

Vetesvartrost, Puccinia graminis tritici (Pers.) Erikss. & Henn. Svartrost-
angreppen pa vete var 1958 i allmédnhet av ringa omfattning inom de
undersokta omradena med undantag av Halland och Oland samt delar
av Kalmar lin. Sirskilt pa sédra Oland fanns filt med mycket kraftiga
angrepp i mitten av augusti.

Av de 132 proven erholls positivt resultat i 128 fall. Rasblandning
konstaterades i 3 prover. varfér antalet rasbestimningar uppgick till
131. Tre av dessa forblev emellertid ofullstindigt bestimda. I ett prov
fran Finland kan mdjligen raserna 75 och 184 ha ingatt. I".6. kan
noteras att de tidigare konstaterade raserna 11 och 34 ej alls tycks ha
forekommit i 1958 ars prover. Testsorten Reliance ir starkt molttaglig
for dessa bada raser. medan den ér praktiskt taget immun mot raserna
17, 21 och 133. Vid analyseringen av arets svartrostprover har Reliance
visat mer eller mindre fullstindig immunitet i samtliga fall utom ett
— det ovannidmnda finska provet. I detta konstaterades en ras eller
biotyp, for vilken Reliance var mottaglig. Den kunde dock tyviirr ej
bestimmas pa grund av ett kraftigl angrepp av vetemjoldagg pa test-
sortimentet.

Tvé insamlingar av vetesvartrost pa korn gjordes. en pa Oland och
en i Smaland. Bada visade sig tillhora ras 21. som f.6. var mycket starkt
dominerande under aret. Inte mindre dn 80 %o av alla rasbestimning-
arna ulgjordes av denna.

Rasernas geografiska och procentuella fordelning framgar av nedan-
staende tabell.
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Utan Summa

Omréde Ras 17 21 133 Ovriga e

resultat  prover
SRANe: o i T e e e 1 27 1 — 1 30
Blekinge o iz ot 2 8 — — s 10
Hallahd ool it seaasas 5 8 — — 13
Sthalanid- = chi i s e 2 23 — 1 — 25
Oland- i i sivi o 4 12 — 1 16
Ostergotland =0l =l s 1 14 1 - 1 17
Vastergotland oo iiivin e o 2 6 — — 1 9
NakE = o et e o Sl s — 1 — — — 1
Sedermanland s i iias il s v — 2 — - — 2
Uppland ool s s s 1 2 2 == — 5
Halsthglahdv oo ciissiaie 1 1 — — — 2
Emlandss i s et — 1 — 2 — 3
Summa 19 105 4 3 4 132
O 15 80 3 2 — —

Vetebrunrost, Puccinia triticina Irikss. Denna rostart érekom allmiint
under aret, men angreppen var i regel av ringa omfattning. Aven betrif-
fande denna svamp utgjorde emellertid Oland ett undantag. Dir fore-
kom i en del fall mycket kraftiga angrepp, vilket f.6. kunde noteras pa
enstaka filt dven i Smaland och Ostergétland men da alltid av mycket
lokal karalktir.

192 prov undersoktes, men av dessa misslyckades 44 i forokningarna,
oftast beroende pa att proven tagits ur falt med mycket svaga angrepp.
I 36 av de 148 positiva proven konstaterades rasblandningar. Den tidi-
gare omnamnda overgangen till ensoruskulturer minskade denna
frekvens nagot, vilket underlittade avlisningarna. Nagon skillnad i
rasfordelning mellan testresultaten fran ensoruskulturer och masskul-
turer kunde emellertid inte konstateras (jfr havrekronrost). varfor samt-
liga resultat medtagits i nedanstaende tabell.

Omrade Ras 11 14 20 53 57 61 77 107 Ovriga Dot T)‘;‘;"f:_‘r“
SKane i v - 1 — 4 1 16 2 — 20
Blekinge =i s — 1 1 — — 1 1 — 3 6
Halland oo ii — — 1 — 5 — 1 7 — 2 12
Smilands ol G 1 — — — 2 — 4 4 1 11
Olghd = oo s ek _ — — — 3 1 - 5 3 — 8
Gotland! oo s _ = = — — — 1 -— — 1
Ostergotland ........ 11— -1 4 — 14 3 1 24
Vistergotland . ...... 1 1 1 — 11 — — 10 2 16 34
Dalslatd o v v — — 1 — — — — 1 1 3
Narmlandr s ic s e 1 - — — - — — 1 — 2 4
Naeke o i S as — 1 — 1 — — 3 1 2 8
Vastmanland . ....... _ — — 1 — om0 3 2 6
Sodermanland ...... 2 3 — 2 — — 8 1 5 19
Uppland: S 12—l e - h 4 2 26
Halsingland - oo s — e o= 2 e D 2 1 6
Visterbotten ........ — — _ = — = — — 3} 1
Rinland-ssc it it —_ — = = = — — 1 — 2 3
Summa 7 9.6 2 48 4 -2 81 25 44 192
%o B8 12600 1 A 14 — -
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Som framgar av tabellen har raserna 107 och 57 dominerat ganska
kraftigt, medan raser som angriper testsorten Malakof (raserna 20 och
77) noterats endast sporadiskt. I de fall da rasblandningar forekommit,
har ofta en ras kunnat bestimmas, medan en eller flera férblivit obe-
stimda. Dessa inryms da i gruppen »Ovriga». En stor del av denna grupp
utgores av en ganska enhetlig rastyp med reaktioner liknande ras 107.

Resultaten av brunrostbestimningarna ér tyvérr, som tidigare fram-
hallits av Gustavsson (1958 och 1959), behiiftade med ganska stor
osiikerhet. Nagra enkla forsok under varen 1959 visade t.ex. att test-
sorten Carina kan ge ganska varierande reaktionstyper under varierade
temperaturbetingelser. varfor viss reservation maste limnas fér ovan-
staende sammanstéillning.

Vetegulrost, Puccinia glumarum (Schm.) Erikss. & Henn. Endast 2 prover
insamlades av denna svamp, bada i Finland. Uppforokningarna miss-
lyckades emellertid, varfor rasbestimningar ej kunde utforas.

Havresvartrost, Puccinia graminis avenae (Pers.) Erikss. & Henn. Krafti-
gare angrepp av svartrost pa havre tycks under aret endast ha fore-
kommit lokalt, men mindre betydelsefulla infektioner konstaterades
oOver storre delen av landet. Bla. insiindes 5 prover fran sa nordliga
trakter som Angermanland.

Fordelningen av de 90 behandlade proven framgar av nedanstiaende
tabell, dir dven A-raserna utskilts. (Jft Gustavsson 1958 b och 1959).

Omréde Bas 9 Sk & 4k 8 wa s §ogAr o lon o

resultat  prover
SRanesm S nn 1 — 1= 1 — 1 — 4
Blekinge . iaviii 2 - = = = — 1 — — 2
Hallamd- =i 5 o — - 1 - = — — — 1
Smalands =i v 1 1 2 — 1 2 6 14
Oland = 2o 5o 1 — — —_ = — - 1
Ostergotland ........ 6 2 5 — 3 2 5 — 1 19
Vistergétland . ...... 2 — — 3 : 2 2 1 11
Narkes 5o oo s S 1 1 2 1 — 1 — 3 8
Viastmanland ....... 1 e S TR 1 — 1 — 3
Sodermanland ...... —  — 2 — 3 2 3 1 1 9
Upplatd:=0 aoiise 5 1 — 1 2 2 — 1 — 12
Angermanland ...... 1 — Ioi— 2 — — 1 5
NOFge = - e — = = — 1 —_ = — — 1
Summa 23 a1l 3 15 Ig=49 6 7 90
0 24 5 13 =216 1372220 6 e -

Havrekronrost, Puccinia coronata avenae (Corda) Erikss. & Henn. Denna
rostart var den allméinnast forekommande under aret. Svara skador for-
orsakades pa havren i Uppland och Sodermanland. Aven i Ostergot-
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land och Vistergotland iaktlogs manga filt, som var mycket kraftigt
angripna. I ovriga delar av landet var angreppen av mindre omfattning.
Stora lokala variationer forekom dock, varvid ofta kraftiga infektioner
kunde konstateras i nira anslutning till Rhamnus cathartica L.

198 prover av havrekronrost analyserades. Rasblandningar visade sig
snart nog, som tidigare papekats. vara mycket vanliga. Anledningarna
till detta forhallande maste vara, dels den rikliga forekomsten av svam-
pen i fraga under aret, dels det relativt stora antal raser, som upptriider
av denna rostart i vart land, vilket konstaterats tidigare (Gustavsson
1957 b). Som niamnts inledningsvis dndrades under arbetets gang meto-
diken fran masskulturer till ensoruskulturer. Vid nirmare granskning
av resultaten fran dessa bada metoder visade det sig att frekvenserna
av raserna blev olika efter de tva forokningssitten. Vid testning av pro-
ver. som forokats genom masskultur, erholls en dverrepresentation av
raser, som formar angripa flera testsorter, i forhallande till de resultat,
vilka erholls efter prover, som forokats med ensoruskulturer. Motsva-
rande underrepresentation erholls for raser, som inte formar angripa
nagon eller endast en av testsorterna. Som exempel kan niimnas att ras
231, som angriper Anthony och Ukraine, vid testningarna efter mass-
kulturer syntes forekomma med 32 %, medan den vid testningar efter
ensorusforokning forekom i endast 14 %0 av fallen. Hir maste man
ikna med att de ritta raserna vid avlisningarna dolts i rasblandningar
vid analyser enligt forstniamnda metoden. Av denna anledning har i
nedanstaende tabell endast medtagits resultat av rasbestimningar efter
ensorusforokning samt efter sadana masskulturer. dir rasblandningen
kontrollerats genom ny isolering och lestning.

Omrade Ras 226 228 229 230 231 232 238 239 240 Ovriga OtD ~ Summa

resultat  prover
Skane. oo — 8 - 4 1 — — 4 1 5 1 20
Blekinge ........ — 1 - — 1 - - — 1 — 3
Halland: .. oicin — 4 1 — 3 1 1 1 10
Smaland. - ..o 1 LD e e e S 1 1 2 1 17
Oland:s i — 3 — — 1 | A= S i | 1 = 8
Ostergotland oo v == b= 0 =R DR g 6 4 27
Vistergotland .. — 12 1 3 5 — + 2 2 3 32
Dalsland™ ;=i _ 2 - - - — 2 — — — — 4
Varmland ...... 1 1 1 - — — — — - — — 2
Narke . iviiionis _ 3 - - — — — — — — e 3
Vastmanland ... — 1 — — 1 1 1 — — — — 2
Sodermanland .. DR e il Pie—-"3 523 i} — 17
Upplan@: <55 0x e | | SR e e — 16
Halsingland .... — 2 — — — - — — 1 — 3
Angermanland .. — — — — — — — — __ — i 1
Nobge: =l == —- 1 - — — — — — - - 1
Summa 651 1011 26 -6 6 23 14 33 11 166
V827 10 =614 - 3-89 8 18 — —
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[ gruppen »Ovriga» ingar raser, som forekommit i analyserna hogst
5 ganger. Dessa raser dr (med antalet bestimningar inom purentes):
203 (2), 209 (4), 210 (4), 211 (3), 212 (5), 234 (5), 235 (2), 237 (1),
284 (5), och 297 (2).

Vid ndrmare granskning av priméirmaterialet for tabellen visar det
sig att Uppland representeras av ett vidare rasspektrum (14 raser) én
nagot annat omrade med jimforbart antal prover eller rasbestimningar.
Materialet ar for litet for direkta slutsatser. men man kan kanske vaga
gora antagandet att nybildningen av raser ér relativt stor inom detta
omrade. Enligt Hultén (1950) dr nimligen Rhamnus cathartica mera
allmént forekommande i Uppland én i nagot annat av de omraden, dir
provtagning skett i storre omfattning under aret. Tillfédllena till sexuell
forokning hos kronrosten, med déarav foljande majligheter till omkom-
bination. ar saledes hiir stora.

Vid arbete med obligata parasiter, sasom rostsvampar, stills man ofta
infor svara problem pa grund av den vixelverkan som forekommer
mellan de bada vixterna — parasiten och virdvixten, och den betydelse
som miljofaktorer har tor detta forhallande. For att erhalla fullt jam-
forbara resultat av olika forsoksserier skulle man behdva konstant
miljo eller i varje fall svingningar inom mattliga grinser {or de olika
miljofaktorerna. I ett vanligt viixthus ar detta tyvirr omojligt. Sol-
instralningen kan t.ex. ej helt hindras och dirmed éndras bl.a. belys-
ning. temperatur och relativ luftfuktighet. Dessutom tillkommer svarig-
heten att forebygga sporspridning mellan olika kulturer och dirmed
foljande blandningar. speciellt under den varmare arstiden, da genom-
luftning maste ske i vixthuset.

For att om mdojligt komma till ritta med dessa problem har under
aret en ny metod provats. Principen for denna ar att rostsvampen odlas
pa avtagna blad av virdviixten i den organiska foreningen benzimidazol.
Metoden kommer att beskrivas i ett kommande hifte av denna tidskrift.

Summary
Physiologic Races of Cereal Rusts in Sweden in 1958

This paper contains the results obtained from material collected during 1958
and is a continuation of the reports earlier published by Gustavsson (1957 a,
1957 b, 1958 a, 1958 b, and 1959) concerning his results during 1956 and 1957.
A study has been made of 580 samples of the collected material; the main part
of the material is from Sweden. but a few collections from Norway and IFin-
land have also been examined.
The attacks of stem rust of wheat (Puccinia graminis tritici), leaf rust of
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wheat (P. triticina) and stem rust of oats (P. graminis avenae) were as a rule
of small extent. Heavier damage was found in only a few places. Crown rust
of oats (P. coronata avenae) caused, however, a marked reduction of the yield,
especially in the northern parts of South Sweden.

An analysis was made of 132 collections of wheat stem rust. The three races
17, 21, and 133 were found; race 21 was found in no less than 80 %o of the
samples.

The races 107 and 57 were the most common ones in the 192 samples of
wheat leaf rust.

In the 90 studied collections of oat stem rust the races 3, 7, 6 and 6A were
found to be more frequent than other races.

The 166 analyses of oat crown rust showed that the race spectrum of this
species is wider than those of other rusts discussed here. Nineteen different
races were determined: race 228 was the dominating one, followed by the races
231 and 239.
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Analyse der Rhynien-Basis und Nachweis
des Gametophyten

Von HELLMUT MERKER

(Meddelande fran Lunds Botaniska Museum, Nr 135)

Betrachtet man die klassische Rekonstruktion der Rhynien von Kid-
ston und Lang (6), so stosst man an gewissen entscheidenden Punkten
auf Probleme, die mit der traditionellen Auffassung iiber die Psilophy-
ltalen unlésbar bleiben und auf die ich in einer friitheren Stellungnahme
kurz hingewiesen habe (10). Seit der Verdffentlichung jener bahnbre-
chenden Arbeiten sind in der botanischen Forschung Erkenntnisse er-
worben worden, die zu damaligen Zeiten fehlten, aber nun geeignet
sind, die englischen Entdeckungen in ein noch schiirferes Licht zu
stellen, um die letzten undurchsichtigen Ziige der Psilophytalen auf-
zuhellen. Die dafiir wichtigsten Argumente und Erwigungen sind m.E.
folgende:

1) Fiir den Fussteil der Rhyniaceen wurde von Kidston und Lang die Be-
zeichnung Rhizom gewiihlt. Ein Rhizom ist ein Kormus (Erdspross, ausge-
zeichnet durch Stengel, Blatt und Wurzel), die Rhynien aber sind gestaltlich
noch Thallophyten. Der Terminus Rhizom ist hier organographisch unange-
bracht, da er erstens unsachgemiiss ist und zweitens die Gefahr in sich birgt,
Wesentliches zu verschleiern. Obwohl die Luftorgane anatomisch fortgeschrit-
tener gebaut sind als die Erdorgane, werden sie lediglich als thallos aufge-
fasst (15). Daher kann die Bezeichnung Kormus (=Rhizom) nicht fiir die
Erdorgane in Betracht kommen. Ein indifferenter Ausdruck wie ,.Kriechteil®
wird daher in der folgenden Zergliederung des Ifussteils bei der Rekonstruktion
verwendet.

2) Die Kriechteile finden keinen durch Dichotomie verstindlichen An-
schluss an den Aufbau der telomischen Lufttriebe. Die Dichotomie, als wesent-
licher Zug hier immer wieder, letztlich von Foster (5), herausgestellt, endet
beim Uebergang von den vertikalen zu den horizontalen Teilen. Nach Gabe-
Iungen im Kriechteil wachsen nicht, wie nach Scheitelungen im Lufttelom
oder nach Gabelungen bei Dichotomie im allgemeinen, die beiden Gabeliste im
selben Verzweigungswinkel und in der begonnenen Verzweigungsrichtung weiter,
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sondern jeweils ein Teil der Gabel wiichst stark verkiirzt waagrecht weiter,
withrend der andere ganz unvermittelt zu negativ geotropischer Reaktion tiber-
wechselt und als telomischer Lufttrieb sowohl in Linge als auch Funktion
begiinstigt wird. Beim Ubergang von den horizontalen zu den vertikalen Or-
ganen ist die Dichotomie ausgeléscht, das Verzweigungssystem Kriechteil-
Luftteil ist nicht homogen. Die Aufstiegsweise, die Abgangswinkel der stehen-
den Triebe widersprechen dem dichotomen Verzweigungsgesetz. Sie verlaufen
nicht. wie z.B. bei Lycopodium clavatum prostrat-aufsteigend, sondern oft in
scharfem Knie senkrecht hinauf.

3) Dieser heterogene Zug wird dadurch unterstrichen, dass die Stele der
Lufttriebe z.B. bei Hornea Lignieri an der Ubergangsstelle zum Kriechteil in
einer polyedrischen Zellgruppe blind endet. Dem Kriechteil fehlt die Stele der
oberirdischen Pflanzenteile giinzlich. Handelte es sich um ein Rhizom und eine
echte dichotome Verzweigung, miisste sich die Stele in den Kriechteil fort-
setzen. Dieser Zug wurde seit jeher in der wissenschaftlichen Debatte als sehr
absonderlich empfunden.

4) Lufttriebfreie, nackte Stringe, die durch andere Pflanzenteile hindurch-
wachsen, sind festgestellt worden. Dies spricht dafiir, dass die Dichotomie
der Kriechteile einem eigenen Rhythmus folgt, der nichts mit dem Abzweigen
nach oben zu tun hat. Viele Prothallien rezenter Arten verhalten sich, was
das Durchwachsen betrifft, ebenso. (Vergl. Punkt 5).

5) Die Abwesenheit des Gametophyten wird von Kidston und Lang dadurch
zu erkliren versucht, dass die Urlandpflanzen ein so zartes Prothallium gehabt
haben diirften, dass es nicht hat versteinern kénnen. Dem widerspricht zu-
niichst einmal, dass im Paliozoikum die Eusporangiaten alleinherrschend
waren, wie dies u.a. Migdefrau in seiner Paliiobiologie der Pflanzen (9) anfiihrt.
Diese Gruppe zeichnet sich in ihren heute noch lebenden Vertretern durch
verhiiltnismiissig kriftige Prothallien aus. Zum andern sind uns im verkiesel-
ten Rhynientorf sehr zarte Gebilde wie Meristeme, Pilzhyphen, Tetrasporen,
Rhizoide und mikroskopische Algen (1) tadellos iiberliefert. Weiterhin sind
uns anderorts sogar zellwandlose Bakterien und Cyanophyceen aus dem Kam-
brium und Prikambrium (Bubnoff, Zimmermann, Kriusel u.a.), sowie auch
Mcosarchegonien aus dem Keuper erhalten geblieben. Die angenommene Zart-
heit muss auch schon deswegen bezweifelt werden, weil die urspriinglichsten
Archegoniaten stark entwickelte Gametophyten gehabt haben miissen, wenn
der Begriff der Reduktion zu Recht bestehen soll (11 und 13). Jene Zurecht-
legung wird von Kidston und Lang u.a. auch dadurch zu begriinden versucht.
dass alle® lebenden Farne einen zur griossenmiissigen Bedeutungslosigkeit
reduzierten Prothallus aufweisen. Dies ist beim Stand unserer heutigen Kennt-
nisse von Gametophyten bei Eusporangiaten und Leptosporagiaten unhaltbar,
widerspricht sich auch selbst, wenn man am Reduktionsprinzip festhilt: was
heute reduziert ist, muss im Devon stirker entwickelt gewesen sein. Die tiber-
wiegende Zahl der Gefiisskryptogamenklassen und Unterklassen weisen vegeta-
tiv hochleistungsfiihige Prothallien auf. Sogar auch nur eine auf die Klasse
der Farne beschrinkte Betrachtung macht eine Verallgemeinerung jener Art
hinfillig, denn gerade bei den urspriinglichen Farnen wie Ophioglossaceen.
Marattiaceen und Osmundaceen sind perennierende, zylindrische, strangfor-
mige, knollige, riemenférmige, gelappte und auch mykorrhizafiihrende Korper
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Fig. 1. Gegeniiberstellung von vier verschiedenen, nicht phylogenetisch gemeinten

Planlésungen des Generationswechsels. (Braunalge, Moose, Rhyniaceae, Ophioglos-

sum|. In der Reihe der verwirklichten Generationswechselmoglichkeiten fiillen die
Rhyniaceen nach der neuen Deutung geradezu eine Liicke aus.

als Prothallien vorherrschend oder doch reichlich vertreten, wurden und wer-
den jedoch nur allzuleicht iibersehen, da sie (meist) unterirdisch vegetieren
(IFig. 4). Der Artenreichtum und die ungeheuere Verbreitung gewisser Lepto-
sporangiaten mit zarter n-Phase beweisen lediglich, dass ein hygro- und meso-
phytischer Entwicklungszweig, niimlich der mit mehr oder weniger dorsiven-
tralen, hiutigen, oberflichlichen Gametophyten iiber die vielen anderen
Grosseinheiten mit walzigen, strang- bis knollenférmigen Prothallien hinaus
in unseren und tropischen Klimaten zum Artenbildungsdurchbruch und grossen
Individuenreichtum gelangte. Es ist der Typ von Prothallien, den wir, trotz
seiner Kleinheit, sehen, da er an der Oberfliche lebt. Obwohl sie bei den
tibrigen, £ xerophytischen Vertretern stiirker entwickelt sind, fallen sie nicht
auf, da sie unterirdisch leben. Es sei hier festgestellt, dass es gerade diese
sind, die Pteridophyten sporadisch durchniisster Standorte oder sehr wechsel-
feuchter, raschdrinierter Substrate, also Halbwiistenfarne, Epiphyten und
Lithophyten auch heute noch kennzeichnen. Die besondere entwicklungsmiis-
sige Veranlagung des mehrjihrigen (zweijihrigen) Gametophyten ist hier die
Voraussetzung fiir das Erscheinen des Sporophyten: in der kurzen Nissezeit
kann nicht die Entwicklung sowohl des Gametophyten aus einer Spore als
auch des Sporophyten aus den Gametangien bewiiltigt werden, wohl aber der
letztere Abschnitt aus einem fertigen. vorjihrigen Gametophyten (vergl. Punkt
4, 7, 12). Dieser teilt also seine Entwicklung auf in eine vegetative Erstarkung
withrend der einen Feuchtperiode und eine generative Phase wiihrend der
folgenden. Dies ist aller Wahrscheinlichkeit nach die Erklirung fiir das von
Kidston beobachtete Phinomen, dass der mit Lufttrieben besetzte Kriechteil
Kkurzlebiger erscheint als die Lufttriebe selbst, withrend gleichzeitig auch frische,
nackte Kriechteile vorhanden sind. Ich halte sie fiir Prothallien im Jugend-
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Fig. 2. Rhynia Gwynne-Vaughani Querschliff. Strichzeichnung nach fotographischer

Wiedergabe in Kidston und Lang (6). 52: 3—4 1921 Plate I Vol. 52 fig. 1. Die Pfeile

weisen auf Bildungen, die Umwallungen der Lufttriebe darstellen kéonnen. Derartige

Umwallungen treten rezent hiufig an den Ausgangspunkten von Sporophyten aus

Prothallien auf. Die Einengung beim Ubergang Rhizom/Luftspross spricht nicht fir
dichotome Verzweigung.

zustand bezw. fiir Fortsetzungen unbefruchteter iiberjihriger Gametophyten.
Der mehrfach bemerkte stiirkere Zerfall von tragenden Kriechteilen erhilt ohne
weiteres seine Erklirung in der Tatsache, dass ein Organ, das erstens seine
Aufgabe erfiillt hat (Befruchtung, Ausbildung des Sporophyten) und zweitens
dem Edaphon des nihrstoffreichen Moores ausgesetzt ist, schneller der Auf-
16sung anheimféllt als der Luftteil.

6) Die Kriechteile der verschiedenen Urlandpflanzenarten unterscheiden
sich viel stiirker voneinander als die Luftriebe. Die knolliglappige Form der
Hornea (Horneophyton) weicht stark von jeglichem Rhizomcharakter bei Pri-
mitivpflanzen ab. Auch bei Asteroxylon treffen wir auf die Erscheinung, dass
der anatomische Zustand der Kriechteile viel primitiver ist als der der Luft-
triebe. Primitivere IHistologie bei gleichzeitiger Vielgestaltigkeit kann Kkenn-
zeichnend fiir Prothallien sein (z.B. Hymenophyllaceae).

7) Die Kriechteile erscheinen nach Kidston und Lang meist kurzlebiger als
die aufrechten Teile, Rhizome miissten eher langlebiger sein oder doch wenig-
stens gleichaltrig werden. Die Erklirung fiir diesen Zug ist in Punkt 5 gegeben.

8) Die Rhizoide haben keine Querwand, was dem normalen Zustand bei
Rhizomrhizoiden widerspricht; fiir Prothallien jedoch sind, mit ganz wenig
Ausnahmen, unicellulare Rhizoide kennzeichnend.

9) Der Rhizoidbesatz ist auf die Kriechteile konzentriert oder beschriinkt.
Der aufwirtsgerichtete Schenkel einer Verzweigung ist auch in unmittelbarer
Nithe des Kriechteils meist vollig frei von Rhizoiden. Bei einer Rhizomver-
zweigung miisste man erwarten, dass auch der aufsteigende Gabelast reichlich
Rhizoide trigt. soweit er in der Erde steckt.



ANALYSE DER RHYNIEN-BASIS 445

10) Aus einigen Abbildungen in Kidston und Langs Veroffentlichung scheint
hervorzugehen, dass der Basalteil der Lufttriebe von rhizoidbesetzten Um-
wallungen des Kriechteils umgeben sein kann (Fig. 2).

11) Die reichlich gefundenen Tetrasporen reihen sich zwanglos in jenen
kugeltetraedrischen Typ ein, der Ophioglossum, Lycopodium u.a. (Fig. 4)
kennzeichnet, stehen also in dieser bedeutungsvollen IHinsicht morphologisch
diesen nither als Leptosporangiaten, die hauptsiichlich bohnenférmige Sporen
(und £ hiiutige, oberflichliche Prothallien) aufweisen.

12) Soweit uns die 6kologischen Verhiiltnisse im Devon-Rhynie (Schott-
land) bekannt sind, deuten sie darauf hin, dass empfindliche Prothallien keine
Aussicht hatten. sich durchzusetzen: Uberschwemmungen, Austrocknung des
Niedermoors, chrsan(lungen, Frost, hoher Elektrolytgehalt fordert robuste
Gewebe. Nach Filzer (4) waren die Rhynien ausgesprochene Xerophyten, ihre
Leithahnquerschnittsverhiiltnisse zur Oberfliche entsprechen extremen Wiisten-
pflanzen. Dies stimmt auch gut mit den heute geltenden historisch-geologischen
Indizien tiberein, dass Schottland im Devon zum Kontinent (zur Wiiste) ,.Rotes
Nordland™ gehorte (7). Xerophyten konnen aller Wahrscheinlichlkeit nach keine
hiutigen, diinnen Prothallien gehabt haben. Eine aufschlussreiche Parallele
und eine lebendige Bestiitigung hierfiir ist die Okologie gewisser Ophioglossen
in den Fastwiisten Stidafrikas, wo die perennierenden Prothallien ausgedehnte
Trockenzeiten tiberdauern, wihrend welcher simtliche Sporophyten absterben,
nach Regengiissen jedoch wieder in grosser Zahl aus den wiichsigen Prothal-

lien hervorbrechen (Dr. E. A. Schelpe, Kapstadt, miindlich).

IEs dringte sich mir also beim Studium dieser Verhéiltnisse der IKin-
druck auf, dass eine Verkennung des Kriechteils die Ursache der unvoll-
stiindigen Irforschung der Psilophytalen gewesen ist. Das, was als
Rhizom bezeichnet wurde, deutete ich, zunéichst nur gefiihlsmiissig, als

Prothallium. Nach Durchsicht der einschligigen botanischen — u.a.
o'D
(8) — und geologischen Literatur, bei der sich die Anzeichen fir eine

solche neue, der bisherigen widersprechende Auffasung hauften, wen-
dete ich mich an Prof. O. Selling am Naturhistorischen Museum in Stock-
holm mit der Bitte, einige Diinnschliffe von Psilophytalen leihen zu
diirfen. Meiner Bitte wurde in dankenswerter Weise stattgegeben, das
Ergebnis der Untersuchungen wurde 1958 verdéffentlicht (10). Seither
habe ich mich bemiiht, weitere Diinnschliffe fiir Untersuchungen zu
erhalten. Eine Partie stammte durch personliche Vermittlung seitens
Prof. O. Selling aus London, British Museum, eine andere stellte mir
Prof. Dr. Karl Méigdefrau freundlichst aus den Sammlungen des Bota-
nischen Instituts der Universitit Miinchen zur Verfiigung. In keinem
der Schliffe konnte ich Anhaltspunkte finden, die meiner Annahme ent-
gegenstehen, dagegen mehrere, die fiir sie sprechen. Es scheint allerdings
schwierig zu sein, Schnitte zu finden, die durch frische, Archegonien
und (oder) Antheridien tragende Prothallien gehen. Es ist jedoch wahr-
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Fig. 3 a)—e). Schliff V 15635 London, Kriechteil. a) normales Gewebe, in dem die
Zellen im ,Mauerverband® liegen, b) radialstrahlige Anordnung, bei der das Zentrum
in der Nidhe der Oberfliche liegt. ¢) Periphere becherférmige Konturen. a) u. b)
Lings-, ¢) Querschliff. d) Schliff V 35714 London, Rhynia major. Kriechteil. Quer-
schliff. Pyrit-Humuskonzentrationen liegen hier gleichsam in Bechern. Hier kon-

nen @ (?3) Geschlechtsteile gesessen haben. Ausgefaulte Gabelverzweigungen wiir-

den kaum diese Konturen hinterlassen haben. e) Schliff Miinchen 622 Rhynia major,

Kriechteil. Wihrend sonst Oberflichenzellen in der Regel im .Mauerverband” ange-

ordnet sind, erscheinen an dieser Stelle 4 Zellen in einer Gruppe um eine Offnung

herum, wie es bei Archegonienmiindungen der Fall ist. Diese Partie des Kriechteils
zeigt Oberflichenzellen in Aufsicht.

scheinlich. dass die in Fig. 3 a—d dargestellten Partien ehemaligen.
beim Versteinern allerdings schon recht humifizierten Geschlechtsorga-
nen entsprechen, oder doch Schnitte darstellen, die diese tangieren. Das
im tbrigen homogene Gewebe weicht an diesen Stellen deutlich vom
normalen ab, die Zellen orientieren sich radiiir, als ob sie die Umgebung
eines Archegoniums oder Antheridiums bildeten. Vegetative Bruttriebe
aus altem Gewebe kommen nicht in Betracht. solche sind nach Kidston
nur an oberirdischen Teilen beobachtet worden. Eine entsprechende
Bildung ist auch in meiner vorhergehenden Veroffentlichung (10) in
Ilig. 5 dargestellt. Wie sollten sonst derartige parenchymatische Ab-
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weichungen gedeutet werden? Verzweigungen konnen es auch nicht
sein. Fig. 3 e zeigt ein Bild aus dem Schliff 622 Miinchen, das einer
oberflichlichen Archegonienéffnung entsprechen konnte. Sie erinnert
sehr an den allgemeinen Typ eingesenkter, mehr oder weniger halsloser
Archegonien. Ahnliche Vierergruppen treten auch im Bildmaterial bei
Kidston (6) auf, z.B. Fig. 16 in 51:3—4, 1917 Vol. LI.

Auch an den von mir letzthin untersuchten Proben war die stirkere
Verwesung der Kriechteile im Gegensatz zu Stammteilen auffillig. Oft
war lediglich noch die Pilzvegetation in ihnen gut erhalten. Es ist ganz

offenbar, dass die an sich schon raschverginglichen Gametangien, und
vor allem ihr Inhalt. in erster Linie den Bodenmikroben zum Opfer
fallen mussten, ganz besonders da sie, wohl wie bei rezenten Krypto-
gamen, eine kurze, zeitlich eng festgelegte LEntwicklung hatten. Eine
Abwesenheit von Geschlechtsorganen kann daher nicht als Gegenbeweis
herangezogen werden, auch nicht einmal wenn es sich um frische Indi-
viduen handelt. Ob die zackigen Querschnittsumrisse einzig auf Ver-
wesungsschrumpfung zuriickzufiihren sind oder ob eine primére un-
regelmissige Form vorliegt, ist kaum zu entscheiden. Jedenfalls sind
Stammteile meist runder und glatter.

Eine Beweisfiithrung fiir das Vorhandensein des Haplonten muss
damit beginnen, dass die Unklarheiten in der Basis der Originalrekon-
struktion aufgehellt werden, was ich in den einleitenden Punkten versucht
habe. Der Kriechteil ist vom Terminus Rhizom freizumachen und jenen
Organen beizuordnen, die auch heute noch bei Eusporangiaten vertreten
sind, namlich den die Sporophyten begleitenden, mehr oder weniger
bestindigen und radiiiren Prothallien. Daraus folgt, dass als zweiter
Schritt auf dem Wege zum Nachweis das auf der Zartheit des Gameto-
phyten aufgebaute Hypothesenasyl zu verlassen ist. Es diirfte nur noch
eine I'rage der Zeit sein, dass einwandfreie, fertile Belege gefunden
werden. Wenn nicht, tut es, wie erwihnt, der Sache grundsitzlich
keinen Abbruch. denn auch an lebenden Gametophyten vergleichbarer
Arten werden sie nur temporéir angetroffen. Das zahlreiche Vorkommen
von Sporenbehiiltern und Sporen lisst jedoch darauf schliessen. dass
der Verkieselungsprozess vor allem den ,Herbstzustand” des Moores
fixierte.

An die bisher herausgestellten Glieder meiner Indizienkette fiigen
sich noch folgende: Die Umweltbedingungen im devonischen Rhynie
zwingen zu der Annahme, dass der Aufstieg einer Pflanzenwelt aus
dem Meer an die Luft nur von kriftigen Generationsphasen mit Erfolg
durchgefiihrt werden konnte. Zumindest an dieser Stelle. wo das Klima
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Fig. 4. Gegeniiberstellung der Generationen bei einigen Sporenpflanzen (ohne phylo-

genetischen Inhalt). Die n-Phase der Moose bringt einen dhnlichen Formenreichtum

hervor wie die 2n-Phase der Leptosporangiaten. Andererseits kommen Reduktionen

fast bis zur grossenmiissigen Bedeutungslosigkeit sowohl beim Sporophyten als auch

beim Gametophyten vor. Die Kurven sollen die vegetative Leistungshohe veran-
schaulichen.

als salinar anzusprechen ist. Das Vorliegen einer Phasengemeinschaft
mit entfaltungsmiissig fast gleichwertigen Komponenten erscheint iibri-
gens sehr wirklichkeitsnahe, wenn man Parallelen wie manche Moose,
Psilotalen, Lycopodialen und Eusporangiaten heranzieht. oder, wie viel-
fach erwogen, homothallisch generationswechselnde Thalassiophyten
als Ausgangsstufe annimmt (Fig. 1). Dass diese Kombination in einer
trockenbetonten Umwelt wie der des Devons sicherer FFuss fassen konnte
als eine solche, bei der das Gleichgewicht weil zu Gunsten des Sporo-
phyten verschoben war, diirfte einwandfrei feststehen. Eine entgegen-
gesetzte Behauptung wiirde ausser zu den durch klimatisch-pedologische
Gegebenheiten bedingten entwicklungsphysiologischen Voraussetzungen
auch zu der Tatsache im Widerspruch stehen. dass die Eusporangiaten,
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zweifellos auch damals durch kriftige Haplonten ausgezeichnet, im
Paldozoikum allein herrschten. An 0kologisch anders gearteten Stand-
orten kann sicher auch hygrophytischen Prothallien Gelegenheit zur
Landnahme geboten worden sein. Dies wiirde auch dazu beitragen, die
ungemein reiche IEntwicklung und Differenzierung der Flora schon im
Oberdevon-Karbon zu erkliren. IEs wird behauptet, dass verhiltnismiis-
sig kurze Zeit nach dem Auftreten der Psilophytalen, im Oberdevon,
schon anderweitig die ersten Steinkohlenwilder bestanden, in denen
bereits die ersten Samenpflanzen angetroffen wurden. Sie stehen mit
den Psilophytalen kaum in einem Zusammenhang. Diese waren m.E.
Sonderfille, die, wie Migdefrau (9) angibt, wohl auf den Salzstrand
spezialisiert waren, ein Zustand, der wiederum aussaglt, dass empfind-
liche Prothallien nicht vorhanden waren. Es ist deshalb auch fraglich,
ob die Rhynien und ihre Verwandten als die Verkorperung der Urland-
pflanze gehalten werden diirfen; ich vertrete die Ansicht, das in ihnen
ein IFall von Urlandpflanze vorliegt, eben nur die ariden-semiariden
Klimabereichen entsprechende sukkulente Losung, wihrend gleich-
zeitig anderswo humide Zweige des Farnreiches existierten.

Koppen-Wegener (7) schreiben auf Seite 143: ... . . Wir kommen also
zu der Vorstellung, dass das nordische Festland schon im Oberkamb-
rium, dann wieder im Obersilur, weiterhin durch die ganze Dauer der
Devonperiode bis in die Unterkarbonzeit ein heisses Wiistenklima be-
sass. dessen Trockenperioden nur selten von gewitterischen Nieder-
schligen unterbrochen wurden (nach Walther)“. Auch Schwarzbach
(12) teilt diese Auffassung: ,. . . So ist also im Devon die nordliche
Nordhalbkugel vorwiegend ein Gebiet warmen Klimas. Trockenheit
kennzeichnet Nachbargebiete der kaledonischen Gebirgsketten (Regen-
schatten?) .

Immer wieder einmal bringt die einschligige Literatur der Gegen-
wart ginzlich neue Erkenntnisse tiber Gametophyten, die von solcher
Bedeutung sind, dass sie die bisherige Systematik zu sprengen beginnen.
Uns Heutigen ist es jedoch noch nicht gelungen, den Gametophyten zu
samtlichen rezenten Farnarten zu ermitteln. Es darf einem daher durch-
aus nicht merkwiirdig erscheinen, dass wihrend des ersten Weltkrieges
und unmittelbar danach, als die klassischen Arbeiten iiber Rhynien
veroffentlicht wurden, der Iinblick in dieses Gebiet derart war, dass
in den Kriechteilen nicht Gametophyten vermutet werden konnten.

Als weitere Stiitzen fiir meinen Standpunkt mochte ich aus neueren
Forschungen einige Tatsachen anfiihren: Yoshitomo Nozu (14) be-
schreibt das Prothallium von Helminthostachys zeylanica als walzig-

30 Botaniska Notiser 1959.
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knollig mit einem Durchmesser von 2—3 mm. Ich mochte meinen, es stellt
einen unmittelbaren Parallelfall zu Rhynien dar. A. J. Eams (3) schreibt
unter Marattiaceae: ,,The gametophytes are of the usual fern type, but
thick and massiv. They are longlived and persist after the sporophytes
are independent, resembling in this the prothallia of Lycopodium and
the Ophioglossaceae. Such a condition is doubtless primitiv. Though
richly green, they have an endophytic fungus.“ Dobbie (2) fiihrt unter
Hymenophyllaceae an: ,The prothallus shows features of considerable
interest though our knowledge is at present incomplete. It is somelimes
a ribbonlike body, sometimes filamentous, but it varies considerably
from genus to genus. Indead Copeland remarks that the prothallus
shows so much diversity that more complete information in regard to
it should give us a better understanding of the group both as regards
its past history and its present classification.

Ausserdem ist nun bekannt, dass der Gametophyt der Polypodiaceen
ungemein verschiedengestaltig sein kann: ,normal® herzformig, weiters
bandférmig, lappenférmig, knollenférmig—perennierend. Bei Equise-
tum debile wird er bis zu 3 em gross. Die Lycopodiaceen sind ebenfalls
sehr uneinheitlich in dieser Hinsicht: 1) griin. oberflichlich, 2—3 mm,
zylindrisch, zylindrisch-oval. mit lappigem bis verzweigtem Scheitel,
kurzlebig. 2) nicht griin, unterirdisch, knollig, 10—20 mm lang oder
querweil, méhren-, maiskolben-oder walnussformig, langlebig. 3) Strang-
formig wie bei Phlegmaria. Dieser Typ ist also durchaus nicht unge-
wohnlich, wenn er auch héufig in der Literatur iitbergangen wird. Die
Osmunda-Prothallien sind bis 4 ecm lang, griin, dichotom verzweigt und
perennierend.

Foster (5) schreibt auf Seite 121 unter Psilotum nudum, Gametophyt:
~Mature individual plants resemble pieces of the sporophyte rhizome
in that they are brown, radially symmetrical, often dichotomously
branched but frequently irregulary branched, and invested with rhi-
zoids.”

Wir sehen, dass gerade immer wieder bei den heutigen urspriinglich-
sten Vertretern die Verhiltnisse weitgehend dhnlich liegen (Fig. 4).
Wie sollten sie dann bei den urzeitlichen mehr avanciert, reduziert.
gewesen sein? Es ist im Gegenteil zu erwarten, dass bei vollig wurzel-
losen Sporenpflanzen die Brutpflege noch besser ausgebildet gewesen
sein muss! Die vorliegenden Merkmale weisen auf eine weitreichende
Teilnahme des Gametophyten am Lebenskreis dieser Gruppe von Ur-
landpflanzen.

Es sind. wie aufgeziihlt, eine Menge bedeutungsvoller histologischer.
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physiologischer, morphologischer. 6kologischer und systematischer Be-
funde am versteinerten und vergleichbaren lebenden Material, die weit-
gehende eindeutige Ubereinstimmungen zeigen, die nicht umgangen
werden konnen. ,,Die Gegenwart ist der Schliissel zur Vergangenheit.”
Dieser von dem schottischen Geologen J. Hutton geprigte Grundsatz
hat im Ialle Rhyniaceae volle Geltung. Nicht zuletzt muss hier auch
die oben erwiithnte paliontologische Prioritit der Eusporangiaten als
entscheidender IFaktor gewertet werden.

Damit diirfte der von mir anfinglich nur erratene Gametophyt auch
hinreichend bestiitigt sein und die aus den mitgeteilten Untersuchungen
folgende Betrachtungsweise ergibt das Ganzheitsbild von einer der Aus-
gangsstufen der Landflora, das zu erhoffen wir nie aufgegeben haben.
und das nur eine weitere Bestiitigung der folgerichtigen und engen Ver-
kettung der 4. und 5. Pflanzenlebensstufe ist. die Zimmermann (15)
schon langst umrissen hat. Wird meine — im Verhiilinis zur klassischen
Rhynien-Veroffentlichung (6) gewiss spérlich erscheinende — Indizien-
sammlung aus den hier vorgezeichneten Perspektiven betrachtet, kann
sie sehr wohl den Grund fiir eine Richtigstellung der Rhynien-Rekon-
struktion und eine Vervollstindigung der niedrigsten systematischen
Gefisskryptogamen-LEinheit ausmachen, die bisher wegen des fehlenden
Haplonten nur halb dastand. Das soll nun allerdings nicht bedeuten,
dass diese neuen IFeststellungen ohne nithere Untersuchungen fiir simt-
liche Psilophytales Geltung haben miissen. Die in den Rekonstruktions-
bildern von Psilophyton, Asteroxylon und Hyenia (Protoarticulates)
dargestellten Kriechteile erwecken mir jedoch den Verdacht, dass auch
hier kriiftige. teilweise reichverzweigte Gametophyten vorliegen.

Ich erinnere abschliessend an die in Migdefrau (9) unter ,.Ziele und
Wege der Paliobiologie” angefiihrten Punkte der Forschungsgepflogen-
heiten: 1. ,Kontrollierbares soll vor Unkontrollierbarem den Vorrang
haben®. Mein Standpunkt ist an fossilen Proben und rezenten Verhilt-
nissen kontrollierbar, der frithere (Zartheit und Abwesenheit des Pro-
thalliums) lediglich eine Annahme. 2. ,Das Einfachere ist immer das
Wahrscheinlichere”. Ein Rhizom ist ein zu fortgeschrittenes Organ bei
Rhyniaceen. 3. ,Nicht das, was allenfalls moglich, sondern das, was
wahrscheinlich ist, sollen wir zu beweisen versuchen.” Die Phasen-
gleichheit und Phasensymbiose ist hier wahrscheinlicher als eine weit-
getriebene Unterdriickung einer Phase. 4. Diese Losung erklirt .ohne
innere Widerspriiche. was sonst unerklirt bleibt®.
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Ich will auch an dieser Stelle nicht versiumen, allen jenen zu danken, die mir
auf dem Wege der Diskussion, durch Bereitstellen von Dinnschliffen. Unterstiitzung
beim Mikroskopieren oder durch ihre Stellungnahme zu meiner vorhergehenden
Rhynien-Veroffentlichung wertvolle Hilfe geleistet und mich zur Weiterfithrung der
Untersuchungen aufgemuntert haben, namentlich Privatdozent Hakon Hjelmqvist.
Professor Richard Krausel, Professor Karl Migdefrau. Professor O. Selling. Profes-
sor Henning Weimarck und Professor H. Weyland.

Zusammenfassung

Den ausgezeichnet erhaltenen Hornstein-IFossilien der Rhyniaceen von Rhy-
nie (Schottland) fehlt nach Kidston und Langs Rekonstruktion der Gameto-
phyt. Er konnte auch nach der aufsehenerregenden Veroffentlichung der Ar-
beiten nicht gefunden werden. Neue Untersuchungen haben nun ergeben. dass
die horizontale Basis der ., Urlandpflanzen™ kein Rhizom sein kann, sondern
das vermisste Prothallium darstellt, das dank seiner weitgehenden Bestindig-
keit dem vollig wurzellosen Sporophyten als Brutpflegeorgan und als Halt im
Boden diente.
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On the Embryology of Two Malus Hybrids

By H. HIELMQVIST

(Meddelande fran Lunds Botaniska Museum, Nr 136)

Previous investigations have shown (Oldén, 1953; Hjelmqvist, 1957) that
in the tetraploid form of Malus Sieboldii (Reg.) Rehd. partial apomixis
occurs, combined with pseudogamy: aposporical embryo sacs are
formed which compete with the normal one, formed through meiosis,
and often oust the latter. It might then be expected that the hybrids that
are formed by Malus Sieboldii with other species also should be more
or less apomictic. In order to find out how matters stand in this respect,
an embryological investigation was made of two hybrids with Malus
Sieboldii which are cultivated in the Botanical Garden in Lund.

One of the forms that were investigated was the hybrid between
Malus Sieboldit and Malus baccata var. mandshurica (Max.) Schneid..
generally known as M. zumi (Mats.) Rehd. This hybrid shows great
resemblance to M. Sieboldii, but differs from this species i.a. in having
larger flowers and fruits. the latter about 1.2 ¢m across, and scarcely
lobed shoot leaves, while the leaves of the flowering branchlets often
are entire. Asami (1927) states that Malus zumi shows a certain varia-
tion in the lobation of the leaves, in the pubescence, and in shape and
size of the fruits; there is a series of transitional forms between it and
M. Sieboldii. According to this author. however, the leaf shape is genet-
ically constant: if seed plants are raised from trees with weakly or
strongly lobate leaves, respectively. they all get the same leaf type as

[

development: in any case there was good reason to investigate the

-

the mother tree. This might be held to indicate an apomictical mode ¢

matter.

The material for the investigation was taken from a tree in the Bota-
nical Garden of Lund, obtained from the Alnarp nurseries in 1927.
Flower buds and flowers were fixed in the solution of Navashin-Karpe-
shenko, embedded in paraffin and sectioned in the usual way: staining
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Fig. 1. Malus zumi, earlier development of the ovule with tetrad formation. More

detailed explanation in the text. — Enlargement about <625.

was made with haematoxylin according to Heidenhain. The following
development of ovule and embryo sac could be observed.

In an early stage a central megaspore mother cell (MMC) was visible
in the nucellus, with some cover cells above it (IYig. 1«. fixation of
11/5 1957). The epidermis still consisted of one cell layer only and the
integuments reached about as high as the nucellus, but did not close
together above it. Another section from the same fixation showed a
dyad formation (Fig. 1b). In this ovule the epidermis had begun to
divide through periclinal walls in some places and the outer integument
protruded higher than the top of the nucellus. The two dyad nuclei
were formed and in the edges of the phragmoplast dense cytoplasm
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bridges were seen between them: the wall formation was apparently
just going to start. In both these early stages there were at the base
of the MMC rather vigorous cells with large nuclei, which however did
not show any great deviation from the remaining nucellus cells (some
such cells are designated in I'ig. 1 b by drawing of the nuclei). There
were thus no distinctly distinguishable aposporical embryo sacs; these
are otherwise usually formed here at the base of the MMC.

I'ig. 1 ¢ shows a later stage in the tetrad formation where the four
megaspore nuclei are formed. Of these the two lower ones are situated in
different cells; the two upper. on the other hand, are not yet separated
by wall formation. On the edges of the nuclear spindle between the
latter there is at each side a deeply stained body, larger than a chro-
mosome. that apparently is an extranuclear nucleole; similar nucleoles
often occur in the meiosis of Rosa (Tackholm, 1922). The upper of the
two lower tetrad cells is already a little compressed and beginning to
degenerate: the basal megaspore is developing. At the base of the tetrad
there are comparatively vigorous cells in the nucellus, but there is no
great difference between these and the surrounding cells.

In the ovule reproduced in Fig. 1d (fixation 18/5 1957) the devel-
opment has advanced rather considerably: the epidermis forms up to
four cells layers and the nucellus is quite enclosed by the integuments.
In the central tetrad the three upper megaspores are compressed and
disintegrated, though they still are distinguishable: the basal megaspore
has increased and now forms a one-nucleate embryo sac. Obliquely
below this there has been formed an aposporical 1-nucleate embryo sac
from a nucellus cell; it is rather vigorous but yet distinctly inferior to
the reduced one, and besides this there is hardly any other cell that
‘an be regarded as an aposporical embryo sac, even though some cells
are comparatively large and large-nucleate.

I'ig. 2 @ shows a nucellus in about the same general developmental
stage: the embryo sac is here also 1-nucleate, but it has increased further
and the megaspores above it are still more disintegrated. At the base of
the embryo sac there are 5—6 large cells rich in cytoplasm and with
large nuclei, four of which are visible in the figure (the nuclei are
drawn in these). In this later stage they deviate rather distinctly from the
surrounding cells and must be regarded as potential aposporical embryo
sacs; they are, however, far behind the normal one in development and
there is no chance that this will be superseded by them.

Iig. 2 b shows a stage that is inconsiderably later. The embryo sac
is still 1-nucleate, but the nucleus is dividing; above it the remains of
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the degenerating megaspores are visible. Below the embryo sac two cells
are conspicuous (marked in the figure) which are rich in cytoplasm
and have large nuclei; they are to be regarded as aposporical embryo
sacs. Also in this case it is obvious that there was no possibility for
them to play any role.

An embryo sac in the 2-nucleate stage is visible in Fig. 2¢. The
degenerated megaspores now are strongly compressed, but they may
still be observed above the apex of the embryo sac. At the base of the
embryo sac there are three large-nucleate and cytoplasm-rich cells (the
nuclei drawn in the figure) which are to be regarded as aposporical
embryo sacs. One of these is larger and grasps the lower part of the
2-nucleate embryo sac: obviously it has developed to some extent, but it
is now being supplanted by the reduced embryo sac.

A later stage is shown in Fig. 2d (fixation 18/5 1957). Here the
embryo sac has been 4-nucleate and increased vigorously in size. Above
the apex there are some degenerated cells: in this late stage, however,
it is not possible to distinguish the individual megaspores. At the base
of the embryo sac there are two cells with big nuclei which may be

regarded as potential aposporical embryo sacs; however the upper is
s(rongly ousted by the 4-nucleate embryo sac and the lower also is
certainly going to be supplanted. The mature embryo sac finally is seen
in Fig. 2 ¢ (fix. 25/5 1957). The embryo sac is here obviously just formed
and the polar nuclei have not yet fused. The synergids are large, rich
in cytoplasm, and their nuclei are about as large as the egg cell nucleus.
The antipodals are somewhat pear-shaped. Outside them, at the base
of the embryo sac, there are a few cells with dense cytoplasm which
may be supplanted aposporical embryo sacs; they are rather strongly
compressed.

Thus it is clear from the observed developmental stages that there
is a quite normal reduction division and that the basal megaspore forms
an embryo sac, which consequently is reduced in chromosome number.
There is a tendency, it is true, to formation of aposporical embryo sacs
in the chalazal part of the nucellus, but this tendency is very weak:
some cells may increase to some extent and prove through their richness
in cytoplasm and large nuclei to be potential aposporical embryo sacs,
but in all observed cases they are far behind the reduced embryo sac in
their development and there is no doubt that only the latter reaches
full development and functions.

While the form of Malus Sieboldii that was investigated embryo-
logically is partially apomictic, the investigated Malus Sieboldii-hybrid
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Fig. 3. Fruits of Malus baccata v. mandschuricax M. Sieboldii (=M. zumi) to the

left, and of the second Malus Sieboldii - hybrid. to the right. The differences in size

are in the reproduced case extremely great.

thus turns out to be amphimictic. This may appear surprising. but a
fact that may to some extent explain the amphimixis of the hybrid is
the chromosome number: while the form of M. Sieboldii that showed
apomixis had the tetraploid number, M. zumi is in the investigated
form diploid. In a counting of the chromosomes in a MMC where the
nucleus was in diakinesis the number of bivalents was stated to be 17;
this is in agreement with the statements of Rybin (1926) as well as with
those of Sax (1931) that Malus zumi has 2n=34. Malus zumi thus is
diploid and as apomixis has proved to be favoured by polyploidy,
whereas related forms with low chromosome number often are amphi-
mictic, it might be thought that the difference in chromosome number
as compared to the investigated form of M. Sieboldii is connected with
the amphimictic development.

In addition to Malus zumi another hybrid with M. Sieboldii was
invesligated that greatly resembles the former. It was cultivated under
the name of Malus Sieboldii (of unknown origin). but differed like
M. zumi from this i.a. in having less lobate leaves and larger fruits:
these were here globose, a little more than 1 cm across, up to at least
14 mm. However it also showed some deviations from M. zumi: the
fruit stalks were shorter, the fruits as a rule a little larger. the calyx
was sometimes persistent (Fig. 3), flowers and leaves somewhat larger.
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The petals were suborbicular with claw, conspicuously overlapping,
whereas in the here cultivated M. zumi they were separated from each
other. The leaves were serrate, though not very sharply; partly they
were entire. The styles were often 5, sometimes 4. The tree must have
arisen through hybridization between M. Sieboldii and a form with
somewhat larger fruits. With regard to the occasionally persistent calyx
this other form is most probably M. robusta, often cultivated in several
forms, which in its turn has arisen through hybridization between
M. baccata and M. prunifolia. It can hardly be the direct hybrid with
M. prunifolia, known under the name M. sublobata (Zab.) Rehd., i.a.
because this hybrid as a rule has a persistent calyx. In M. robusta the
calyx is somelimes persistent, sometimes deciduous, and in a hybrid
between this and M. Sieboldii the fruits consequently should as a rule
be without calyx, but sometimes have a such, as is the case here.

An investigation of the embryology here showed considerable devia-
tions from the development just described. Fig. 4« (fix. 15/5 1959)
shows a young nucellus where the surrounding integuments do not yet
reach up to the apex but to the middle or a little more, and where the
epidermis is for the greater part 1-layered, with some beginning
doubling through formation of periclinal walls. A central MMC is
formed, with the nucleus in meiotic prophase. Below this four very
conspicuous cells are visible, with large nuclei and dense cytoplasm;
two other such cells were observed in adjacent sections. As evident
from the following development, this was the first formation of apo-
sporical embryo sacs. which here compete with the normal one, arisen
through the meiosis.

In another ovule from the same fixation a MMC was observed where
the nucleus was in anaphase. The general development here was more
advanced: the integuments had increased so that the outer of them
reached higher up than the nucellus top, and the epidermis was 2- or
partly 3-layered. The nuclear division here was, as observed also in
other cases, not quite regular, but lagging chromosomes were found on
the spindle. At the base of the MMC there were also in this case some
cells that deviated by having big nuclei and dense cytoplasm.

The ovule reproduced in Fig. 4b (fix. 30/5 1957) is in a slightly
later stage of development: the epidermis cap is somewhat larger, with
2—4 cell layers. The division of the MMC is just completed here, three
cells have been formed and between the two lower of these remains of
the phragmoplast are still visible. The upper cell corresponds to the
upper dyad cell; this does not divide here, at least not completely, but
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Fig. 4. The second Malus Sieboldii - hybrid, early development of MMC and forma-
tion of tetrad. Further explanation in the text. — <625,

a “triad” of three cells is formed. At the side of the lower part of the

triad some large 1-nucleate cells are visible — at least six such are seen

at different levels —: young aposporical embryo sacs which have begun
to increase. With regard to the fact that some of these cells are bigger
and more vigorous than the basal megaspore they would probably in
this case have superseded this.

The three nucelli reproduced in Fig. 5 a—c show later stages. The
epidermis now forms a thick cap (not drawn in the figure) and the
cover cells below also are of great number. In the triad the lower cell
has increased and vacuolized to some extent, now forming a 1-nucleate
embryo sac, whereas the two upper cells are more or less disintegrated;
the middle cell usually degenerates earlier then the upper one. The
I-nucleate aposporical embryo sacs around and beneath the normal,
reduced sac also have increased and often their nuclei are bigger than
that of the reduced embryo sac. The relation between the normal and
the aposporical embryo sacs. however, is not the same in the different
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cases. IFig. 5 a (fix. 30/5 1957) shows a case where there is almost exact
equality between the two kinds: the reduced embryo sac is aboul as
vigorous as the unreduced ones, and it is not possible to know which
of the parts would take the lead in the competition. In the case illustrated
in Fig. 5b (30/5 1957) it is, however, clear that the normal embryo
sac, which is small and narrow, is being supplanted by the aposporical
embryo sacs; some of these have increased vigorously. IFig. 5 ¢ finally
shows the opposite development: the normal embryo sac here is more
vigorous than the others: it has increased considerably and become
more rounded and the nucleus is large and apparently just going to
divide. The unreduced embryo sacs have partly begun to be superseded,
and there is no doubt that the functioning embryo sac would in this
‘ase be formed by a reduced megaspore.

In the later developmental stages it is usually not possible to decide
whether the embryo sac is reduced or aposporical, as the degenerating
megaspores that are found at the top of the reduced embryo sac now
are so strongly degenerated and ousted that they can hardly be identi-
fied. However in some cases, when several embryo sacs develop paral-
lelly, it may be said that the development at least partly is aposporical.
The case reproduced in Fig. bd (fix. 30/5 1957) shows three embryo
sacs in parallel development, two 2-nucleate and one 1-nucleate one;
in addition there was at least one smaller, 1-nucleate sac. In this case
they probably all are aposporical: the figured 1-nucleate embryo sac
has, it is true, a comparatively dense cytoplasm, as the reduced embryo
sacs usually have, but with regard to its deep position in the nucellus

and the absence of megaspores above it — in this case they hardly
could have been totally degenerated —— probably also this embryo sac

is aposporical.

In order to get an idea about how common the aposporical devel-
opment is, those cases were counted where the normal embryo sac is
supplanted by aposporical embryo sacs, as well as those where it is
preponderant. The stages that could be used for this purpose were the
1-nucleate and in some cases the 2-nucleate embryo sacs. It turned out
that among 26 cases 14 showed a preponderance of the aposporical
embryo sacs. In most of these cases the superiority was decided; an a
few cases it was not so marked, but probably the aposporical embryo
sacs would win the competition. In 3 cases only a superiority of the
reduced embryo sac was observed, while in the remaining 9 cases the
two kinds were approximately equal. The embryo sac formed by way
of apospory thus may be said to be the more common, which must be
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Fig. 5. The second Sieboldii-hybrid. development of the embryo sacs. In a the normal
and the aposporic embryo sacs are about equal. in b the normal embryo sac is
ousted and the aposporical develop. in ¢ the conditions are opposite. — <625.
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held to mean that the apomictical propagation is the usual one. The
conditions were about the same as those observed in Malus Sieboldii,
the form that showed most marked apomixis. An agreement may also
be found with M. Sargentii, often referred to the form circle of }M. Sie-
boldii, where according to Sax and Johnson (1955) the apomixis is
predominant, as well as with the hybrids (all polyploid) between M. Sar-
gentii and some other forms which according to the genetical and cyto-
logical investigations of Sax (1959) all are partially apomictic.

The hybrid just described thus distinctly deviates in its embryological
development from the other investigated hybrid, M. zumi. On the one
hand the aposporical tendency is much stronger, so that the normal
embryo sacs in the majority of cases are ousted by aposporical ones,
on the other there is also a difference at the megaspore formation, as
the upper dyad cell never divides completely before it degenerates. but
a triad of cells is formed. not a tetrad as in M. zumi. As earlier pointed
out (Hjelmqvist, 1957, 1959), this incomplete tetrad division is apparently
often found in apomictic forms, which obviously have a weakened divi-
sion tendency at the megaspore formation. — It may appear peculiar
that two so closely related hybrids. both formed by Malus Sieboldii,
behave so differently in an embryological respect. Their chromosome
number, however, is not the same. While the investigated form of
M. zumi as mentioned above is diploid. with 34 chromosomes, the
hybrid just described has a greater number. The exact number could
not be counted in the vegetative cells of the buds, but in a few cases,
where the chromosomes were somewhat scattered, the number was
counted to about 50; it might be concluded with rather great probability
that it was the triploid, 51. It may be assumed that the tree in question
has arisen as a seed plant from the tetraploid M. Sieboldii by way of
crossing with M. robusta (baccata X prunifolia); the latter hybrid is
according to Sax (1931) diploid: a preliminary investigation by the
present writer showed amphimixis. The apomixis must of course be put
in connection with this different origin and different chromosome set.
It is clear from more recent investigations (cf. A. & G. Miintzing, 1945;
Liljefors, 1955; Gustafsson and Nygren, 1958) that the apomixis is not
a direct consequence of hybridization, as formerly was sometimes
assumed. but has a more complicated background. Even though the
disturbances in the meiosis that often are due to hybridization may be
of importance, apomixis ultimately depends apparently on genetical
factors, which through hybridization and polyploidy have greater pos-
sibilities to come into dominance and assert themselves. In such cir-
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cumstances it is well understandable that a diploid M. Sieboldii-hybrid
as M. zumi, with one chromosome sel only from M. Sieboldii, is not
apomictical, whereas a hybrid with greater chromosome number and
apparently a greater part of this derived from the £ apomictical M. Sie-
boldii, has a pronounced apomixis.
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Some Interesting Species of Gnidia

By Bo PETERSON

(Meddelande fran Lunds Botaniska Museum, Nr 137)

Taxonomically the genus Gnidia L. is in a very confused state like
many of the other genera belonging to Thymelaeaceae. This confusion
is due partly to the making of new genera and species without studying
sufficient material. It is often clear also that the type specimens have
not been consulted in the emending or republishing of descriptions of
given species.

While revising the thymelaeaceous genera of the African continent
the present author has often found the classification rather difficult.
These difficulties have not been connected so much with the species
concept but rather with the genus to which a given species belongs.
The only generic characters in Gnidia, Lasiosiphon Fresen. and Arthro-
solen C. A. Mey. are the number of calyx-lobes and the presence or
absence of the petals (petaloid appendages). Gnidia has usually 4,
Lasiesiphon and Arthrosolen 4 or 5 calyx-lobes. The number is often
very divergent within the same species. Concerning the petals, it is
possible to find in all the three genera transitions between well devel-
oped and completely aborted petals. Within one and the same species
there are very often specimens with or without petals which in some
cases have led to the consequences that the same collection has been
filed under different genera in different herbaria. Same collections of,
e.g., Gnidia capitata L. fil. and G. deserticola Gilg have even been found
under all the three genera but with the same specific epithet!

When studied intensively and comprehensively genera often show
such strong variations along certain lines that they merge into each
other. Thymelaeaceae is a family where it is difficult to find good cha-
racters for generic delimitation. The characters are few and of super-
ficial significance. This is certainly not characteristic only for this
family but genera separated by narrow gaps is a rather common pheno-
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menon (e.g., Gnaphalium-Helichrysum, Celsia-Verbascum, Festuca-
Bromus). In such cases the treatment of the genera will be a matter
of opinion. Especially taxonomists working with tropical or subltropical
material have been aware of this problem.

In view of the fluctuant characters in Gnidia, Lasiosiphon and Arthro-
solen I find it impossible to keep these genera separate. Lasiosiphon
and Arthrosolen have to be included in Gnidia. In his interesting paper
on some problems within the Thymelaeaceae Phillips 1944: 62 also
considers that the presence or absence of petals is too unstable a charac-
ter for separating these genera. He regards the number of stamens in
relation to the number of the calyx-lobes to be a better basis for dis-
tinguishing between these genera. When emendating the genera Gnidia,
Lasiosiphon and Arthrosolen in accordance with this opinion Phillips
is forced to describe three new genera, viz.. Pseudognidia, Basutica and
Struthiolopsis. However there are no reasons at all to split off from
Gnidia only the species included in these genera. There are several
other species which in some characters (inflorescences. bracteoles)
are different from true Gnidias. These could just as well be entitled
to form genera of their own. However, this procedure would lead only
te greater confusion. The most reasonable solution seems to be to put
all the divergent species in subgenera under Gnidia. When treated in
this broad sense Gnidia will be a rather large but more “natural” genus.

When publishing the genus Struthiolopsis Phillips was evidently not
aware of the fact that the genus Craspedostoma was already described
by Domke 1934:135. Struthiolopsis, which includes about the same
species as Craspedostoma, must be synonymous to this genus.

Already Gilg 1894: 264 proposed the lumping of Gnidia, Lasiosiphon
and Arthrosolen. Pearson 1910: 216—237 in Ilora of Tropical Africa
as well as Wright 1915:3—9, 42—78 in Flora Capensis treated the
genera separately. The opinion of Gilg was supported by Engler 1921:
630 but without success. In his last edition of The Genera of South
African Flowering Plants Phillips 1951: 528-—530 upholds the genera
in question together with Englerodaphne, Pseudognidia, Basutica and
Struthiolopsis.

In his excellent work on the classification of the Thymelaeaceae
Domke 1934:134 includes the genus FEnglerodaphne Gilg in Gni-
dia. Judging from the type species, Englerodaphne leiosiphon, and the
description of this species by Gilg 1894: 274, this genus is a true Gnidia.
Gilg lays stress on the absence of bracts to the inflorescence but in many
Gnidias there is no distinet involucre. the uppermost stem leaves serving
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as a pseudoinvolucre. The flowers of E. leiosiphon differ in no essential
from the species belonging to Gnidia. As I cannot find it generically
distinct from Gnidia 1 completely agree with Domke in his opinion of
dropping the genus Englerodaphne.

Some of those anomalous and more or less misinterpreted species
which at different times have been separated from Gnidia are dis-
cussed below.

Gnidia nana (1. fil.) Wikstrom 1818:316 non Eckl. et Zeyh. ex
Meisner 1857: 583 (quae= Gnidia sericea L.). Sprengel 1825: 238. Meis-
ner 1857:591. Wright 1915: 68. — Struthiola nana L. fil. 1781:128.
Gmelin 1791:277. Thunberg 1794:76. Roemer et Schultes 1818: 331.
Thunberg 1823: 383. Meisner 1840:481. — Orig. coll.: Thunberg s.n.
(UPS-THUNRB, lectotype).

Gnidia pulvinata Bolus 1905: 142; 1907:200. De Wildeman 1906:
205. Wright 1915: 45. — Craspedostoma pulvinata (Bolus) Domke 1934 :
12. — Struthiolopsis pulvinata (Bolus) Phillips 1944: 65. — Orig. coll.:
Bolus 9238 (BOL. holotype).

1. De Wildeman 1906: pl. 46, fig. 1-—9 (as Gnidia pulvinata). — TIig.
nostra 3.

Small, erect shrub. Branches diffuse, rigid, pilose, soon glabres-
cent, cinereous; leaf scars small, prominent. Leaves densely imbri-
ated, opposile to subalternate, the younger ones suberect. the older
ones patent incurved, narrowly lanceolate. coriaceous, rugulose, minu-
tely tuberculate, pilose below and on the margins when young. later
glabrous, 5—14 mm long, 2 mm wide. apex obtuse. I'lowers ter-
minal, sessile in 3—5 flowered clusters. without involucrum. closely
invested by the uppermost stem leaves. each flower surrounded by
longish hairs at the base. Calyx-tube slender cylindrical, —18 mm
long, somewhat widened at the throat, circumscissile just above the
ovary, densely greyish tomentose externally above the plain of circum-
cision, glabrous below. L obes 4. usually reflexed. ovate, broad at
the base, apex obtuse to subacute, densely tomentose on both surfaces,
dull purple, 3 mm long, 2—2.5 mm wide. Petals in 4 groups
forming an almost complete ring at the throat of the tube. each group
having a basal callus and consisting of usually three rows of slender.
vellow. somewhat fleshy segments. the inner about 1 mm. the ouler
gradually smaller, and all interspersed with yellow hairs which equal
them in length. Stamens 4-44. the upper row abortive, the dorsi-
fixed anther and the slender filament each 0.5 mm long. the lower
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Fig. 1. Present distribution of Gnidia nana (L. fil.) Wiksltr. (O) and Gnidia penicillata
Licht. ex Meisn. (®).

row perfect subsessile with anthers 1—1.5 mm long. Ovary elliptic,
glabrous except for a few short erect hairs at the apex. Style fila-
mentous, laterally inserted. shorter than the tube. Stigm a terminal.
penicillate 0.5 mm long. Fruit dry. enclosed in the persistent base of
the calyx. Seed solitary. ovoid. with black crustaceous testa.

Distribution. A very rare species. known only from the southwestern
part of the Cape Province. FFig. 1.

Tulbagh. Beim Waterfall, 300—600 m, Ecklon et Zeyher 4 (S).

Caledon. Bergriicken zwischen Babylonschetooren und Caledon, 300—600 m,
Ecklon et Zeyher s.n. (LD, S).

Bredasdorp. In mentibus inter Caledon et Elim, ca. 180 m. Bolus 9238
(BOL, K, LD, PRE). — In montibus pone Koude Rivier, ca. 300 m, Schlech-
ter 9619 (BOL, G, LD, PRE, S).

Without precise locality. “E Cap. b. spei”, Thunberg s.n. (UPS-THUNB).
— “C. b. sp.”, Thunberg s.n. (S, ex herb. Swartz). — “Cape”, s. coll. (K, ex
herb. Hooker).

Ex herb. Casstrom, probably collected by Thunberg (S).

Linné fil. 1781: 128 put this species into the genus Struthiola 1..,
because he believed it to have only four stamens. He makes no mention
of the upper whorl of abortive stamens characteristic of this species.
Wikstrom 1818: 316 believed it to be a species of Gnidia in spite of its
lack of an upper whorl of stamens, as he thought. Meisner 1857: 591
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agrees with Wikstrom and, because of its four stamens, relates it to
G. anomala Meisn. However he includes it among his doubtful species.
Bolus 1905: 142 noting the presence of an upper whorl of abortive
stamens. describes it as a new species. G. pulvinata. Having no spe-
cimens of G. nana and only the descriptions to judge from he very
evidently had not recognized it as this species. Wright 1915: 45 treats
G. pulvinata as a valid species and includes G. nana (p. 68) in his list
of imperfectly known species.

An examination of the type specimen of Struthiola nana at Uppsala
and of Bolus’s type specimen of G. pulvinata leaves no doubt that
S. nana L. fil. and G. pulvinata Bolus are both G. nana Wikstr.

Both of the species Craspedostoma pulvinata and Struthiolopsis pul-
vinata are based on Gnidia pulvinata. The genera of Domke and Phil-
lips were meant to form a link between the diplostemonous Gnidia and
the haplostemonous Struthiola. Some of the species in Craspedostoma
and Struthiolopsis have the upper row of stamens abortive and in a few
:ases completely aborted.

As already emphasized, there are several other species which in some
characters differ from true Gnidias but which, nevertheless. cannot
be removed from this genus. G. nana differs from Struthiola primarily
in the presence of the more or less well developed upper whorl of
stamens. the lack of bracteoles and by the terminal inflorescence.
Other species differ in other characters. G. spicata (L. fil.) Gilg very
closely approaches the genus Struthiola. It has the same kind of in-
florescence and also has two bracteoles. However, G. spicata has both
whorls of stamens quite developed thereby differing from Struthiola.

G. nana closely resembles (. tomentesa 1.. vegetatively and in type
of inflorescence but is unique among the species of Gnidia in ils great
multiplicity of petal segments interspersed with hairs. In general appear-
ance it is also similar to G. scabrida Meisn. but is different in floral
characters.

None of the preserved specimens collected by Thunberg have any
information about the locality. The statement “in summis montibus ad
Rodesand supra Walerfall ad Promont. b. spei” in Wikstrom 1818: 316
is certainly given by Thunberg himself. In spite of serious serching
G. nana has never been rediscovered in the classical locality since the
second decade of the 19th century when it was collected by Ecklon
and Zeyher.



470 BO PETERSON

Gnidia linearifolia (Wikstr.) Peterson n. comb. — Passerina linea-
rifolic Wikstrom 1818:343. Sprengel 1825:239. — Orig. coll.: “Cap.
b. spei”, Thunberg (SBT, holotype).

Gnidia cephalotes Licht. ex Meisner 1840: 463 nomen; 1857: 581.
Wright 1915: 67. Phillips 1944: 65. — Craspedostoma cephalotes (Licht.
ex Meisn.) Domke 1934: 135. — Orig. coll.: specimen no. 7575 in herb.
Willdenow (B-WILLD, holotype).

Cryptadenia elongata Eckl. et Zeyh. ex Drege 1847:210 nomen, pro
parte (4 Gnidia scabrida Meisn.).

Calysericos argentea Eckl. et Zeyh. ex Dreége 1847:210 nomen.

Calysericos typica Iickl. et Zeyh. ex Dreége 1847: 210 nomen. pro parte
(++ Gnidia tomentosa 1..).

Cryptadenia elongata var. Eckl. et Zeyvh. ex Drege 1847: 210 nomen.

Gnidia grandiflora Meisner 1857: 582 pro syn., non (?) Willdenow
1813: 21.

Struthiolopsis bolusii Phillips 1944: 65. — Orig. coll.: Bolus 8595
(PRE, holotype).

Regarding the original collections of some of the included species
compare discussion below.

I1l. Marloth 1925: 214, fig. 136(9) (as G. cephalotes). Domke 1934:
pl. 3. fig. 21 a. b (as Craspedostoma cephalotes).

A low, sparingly branched undershrub — 6 dm high. Branches
erect, fairly rigid. at first pilose. later glabrous and scabrous. Leaves
lanceolale to lanceolate-ovate. 817 mm long, 3—5 mm wide, lapering
to a narrowly obtuse apex. coriaceous. alternate to subopposite, sub-
erect, glabrous and shiny above. dorsally convex, =+ white punctulate,
sparingly pilose on margins and back when young. glabrescent with
age. densely imbricated above. Inflorescence lerminal, later
appearing lateral by the development of one or more branches in the
axils of the involucral leaves: involucral leaves several. not differing
markedly from the stem leaves excepl in being more densely aggregated
and sometimes slightly narrower. IFlowerssessile. bright rose —
bluish, each surrounded by a circle of hairs at the base. Calyx cir-
cumscissile 1 mm above its base. just below the apex of the ovary,
appressed silky pubescent outside. above the plane of circumecision,
glabrous below. Tube slender funnel-shaped, not constricted at the
plane of circumecision. glabrous inside. 10—25 mm long. Lobes 4.
lilac. ovate, obtuse
inside, 5

acuminate. densely sericeous to almost glabrous

9 mm long, 45 mm wide. Petals 4, deeply and irre-
gularly cut into 4 or more very slender. membranous segments about
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IFig. 2. Present distribution of Gnidia linearifolia (Wikstr.) Peterson (®) and Gnidia
tomentosa 1.. (O).

I mm long, with a row of hairs at the back and oblong callus at the
base. Stamens 444, subsessile, filaments very slender. the lower
anthers &2 mm long, the upper never more than /2 as long and most
often minute and abortive. Ovary glabrous except for a few minute
erect hairs at the apex. Style filiform, inserted laterally on the ovary.
Stigma clavate. I'ruit glabrous, enclosed in the persistant base of
the calyx. Seed with black crustaceous testa.

Distribution. On the mountains of the southwestern part of the Cape
Province. Fig. 2.

Stellenbosch. Guardian Peak, slopes SW. side, 1060 m, Esterhuysen
24107 (LD).

Somerset West. Hottentottshollandsbergen, Westseite der Berge, 300—900 m,
Zeyher 3743 (K, S). — In aren. alp. Holland. Hott., 450—750 m, s. coll. (K).
— Sir Lowry’s Pass, Schlechter 7219 (BOL).

Paarl. Mountains between Fransch Hoek Pass and Wemmershoek Peak,
900 m, Esterhuysen 19196 (BOL, LD). — 3 km NE. top of Fransch IHoek
Pass, southern slopes, in Kafferskloof, ca. 850 m, Dahlgren et Peterson 1287
(LD).

Caledon. Kleinriviersberg, 300—900 m, Ecklon et Zeyher 62, pro parte

(G, LD, S). — Mountains of Klein River Kloof, Zeyher 3745, pro parte (K).
— Berge bei Grietjesgat, zwischen Lowryspas und Palmietrivier, 600—1200 m,
Ecklon et Zevher 63 (LD, S). — River Zonder End, s. coll. (K). — Hauw

Hoek, 600 m, Schlechter 9402 (BM, LD, PRE, S).
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Bredasdorp. Prope Elim, Bolus 8595 (BOL, PRE). — Bredasdorp mountain
summit, Galpin 10464 (LD). — Mountain side, Galpin 11289 (K). — Sydslutt-
ning pa Bredasdorp Mountains, Hafstrom et Acocks 2204 (S-HAFS). — Gras-
hoek, Wall s.n. (LD, S).

Without precise locality. “Cap. b. spei”, Thunberg (SBT). — “C. b. sp.”,
s. coll. (SBT). — “S. Africa”, Mund s.n. (K). — “Prom. b. spei”, Ecklon s.n.
(B). — “Cape of Good Hope”, s. coll. (K, ex herb. Forsyth). — “C. B. Sp.".
s. coll. (LD-RE).

Ex herb. Jussieu, s. coll. (P-JU). — Willdenow, specimen no. 7575, probably
collected by Lichtenstein (B-WILLD). — Salisbury, s. coll. (K). — Stokoe,

“bought in Adderley St., Cape Town” (LD).

This species resembles G. penicillata Licht. ex Meisn. rather closely
but differs in having more flowers in a head. thicker calyx-lobes which
are usually densely pubescent inside. and leaves £ pilose on the lower
surface and only sparingly ciliate on the margins. The shape of the
calyx-lobes and petals are also quite different.

G. linearifolia also superficially resembles G. scabrida and nana
vegetatively but differs from both in shape of leaves. From G. scabrida
it also differs in size of flowers and type of petals and from nana in
its petals having fewer laciniations than those of nana and being all in
one plane.

The confusion in the taxonomy of this species is due partly to the
fact that Meisner 1857: 582 cited some rather mixed sheets (viz.. Zeyher
3745 and IEcklon et Zeyher 62) when describing G. cephalotes.

Cryptadenia elongata and Calysericos typica are manuscript names
of Ecklon and Zeyher which also have added to the confusion as they
have been applied to several different species. Together with Calysericos
argentea these names by some authors are quoted as publishd and
ascribed to Ecklon and Zeyher by Meisner in 1857. But already ten
years earlier these names were published by Drege 1847: 210 in his list
of specimens collected by Ecklon and Zeyher and offered for sale by
Drege. As I have seen only a few of these evidently mixed collections
I have refrained from typification. The Ecklon and Zeyher specimens
nos. 62 and 63 at the Riksmuseum, Stockholm. are provided with labels
with original descriptions. One of the labels on the specimen no. 63
also is marked “Gnidia grandiflora Meisn. ined.” in Meisner’s own
handwriting.

After having studied the holotypes of G. cephalotes and G. lineari-
folic it has been obvious that these species are conspecific. G. cephalotes
is an illegitimate name and must be rejected in favour of G. lineari-
folia. Ever since the latter species was described (as Passerina lineari-
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folia) it has been treated as an imperfectly known species. Meisner
1857: 564 believed it to be a variety of Gnidia linoides Wikstr. The
type specimen of G. linearifolia is nearly completely glabrous and the
leaves are rather narrow and not so markedly compact as usual. In
general broad-leaved specimens seem to be more common than narrow-
leaved.

On the type specimen of G. cephalotes in the Willdenow herbarium
Lichtenstein has written the name which later on was adopted by Meis-
ner. There is no annotation as to who collected this specimen but pos-
sibly it belongs to Lichtenstein’s own collections.

Struthiolopsis bolusii was described by Phillips at the same time as
he transferred Gnidia pulvinata to the new genus Struthiolopsis. For
some reason, however, this genus is stated as montoypic in his second
edition of Genera of South African Flowering Plants. The only species
mentioned is S. pulvinata. The only essential difference between S. bo-
lusii and G. linearifolia is that the type collection of the former has
calyx-lobes which are nearly glabrous inside and a little more acu-
minate. In G. linearifolia the lobes are usually densely sericeous inside
but all gradations to nearly glabrous are to be found. S. bolusii cannot
be ranked separate from G. linearifolia. Four of the collections cited by
Phillips have not been accessible to me.

Gnidia tomentosa Linn¢ 1753: 358 non Hooker 1827: pl. 2761 excl.
syn. Thunb. et Berg. (quae=G. virescens Wikstr.) nec Eckl. et Zeyh.
ex Meisner 1857: 584 pro syn. (quae=G. imbricata L. fil.) nec Eckl.
et Zeyh. ex Meisner 1857: 596 pro syn. [quae=G. anthylloides (L. fil.)
Gilg]; 1762:512. Thunberg 1794: 76. Willdenow 1799: 427. Wikstrom
1818: 317. Thunberg 1823: 381. Wright 1915: 48. Levyns 1950: 597. —
Orig. coll.: “Habitat in Aethiopia”. There are three specimens in the
Linnean Herbarium, nos. 502.5, 502.6 and 502.8.

Gnidia pubescens Bergius 1767:124. Meisner 1840: 438; 1857: 581.

Keissler 1900:59. — Craspedostoma pubescens (Berg.) Domke 1934:
146. — Orig. coll.: in Bergius’s herbarium (SBT, holotype).
Gnidia punctata Lamarck 1786: 765. — Orig. coll.: in herbarium La-

marck (P-LA, holotype).
Gnidia laevigata Eckl. ex Meisner 1840: 439 pro syn.. non Thunberg

1794: 76 (quae=G. oppositifolia 1..). — Orig. coll.: Ecklon 359 (cp.
disc. below).
Gnidia glandulosa Hayne ex Meisner 1840: 439 pro syn. — Orig. coll.:

not seen.
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Fig. 3. Fig. 4.

IFig. 3. Gnidia nana (1. fil.) Wikstr. Paratype of Gnidia pulvinata Bol., Schlechter
9619 (5},

Fig. 4. Gnidia tomentosa L., Esterhuysen 26513 (LD).

Calysericos typica Ickl. et Zeyh. ex Meisner 1857: 581 pro syn., pro
parte [+ G. linearifolia (Wikstr.) Peterson]. Orig. coll.: Ecklon et
Zeyher 62 (not seen).

1. Domke 1934: tab. 3. fig. 20 a. b (as Craspedostoma pubescens).
Fig. nostra 4.

Shrub or undershrub, 1 m high or less. Stems erect branched or
unbranched. rigid, woody, slender to fairly stout. with reddish or
purplish-brown bark. Branches suberect, sometimes = whorled, at
first pubescent, later glabrous. with prominent leaf scars of fallen
leaves. LLeaves alternate, ovate to lanceolate, slightly concave above,
suberect. harsh, coriaceous, 8—20 mm long, 4—7 mm broad. usually
larger toward the base of the stem, the lower surface minutely capillate,
with a soft hair arising from each papilla when young, hairs later dis-
appearing, upper surface glabrous shiny, minutely white papillate, apex
obtuse to subacute, margins ciliate at first, upper leaves often tinged
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with purple, petiole about 1 mm long, flat, thick, broad. Inflores-
cence terminal, later appearing lateral by the development of a leafy
branch in the axil of an involucral bract. Flowers about six, sessile,
closely invested by the uppermost pair of leaves which are slightly
narrower than the lower leaves, sometimes tinged with blue or reddish
purple. much longer than the involucral bracts, each flower with a tuft
of hairs at the base. Tube slender funnel-shaped, about 20 mm long,
ribbed, glabrous below. densely appressed pubescent above, circum-
scissile just above the ovary. LLobes 4, appressed pubescent outside,
glabrous inside, patent. ovate to oblong-ovate, apex obtuse or slightly
cucullate. Petals 4, thick, fleshy, entire to deeply emarginate or
lobed. bright yellow, 1—2 mm long, 1-—1.5 mm wide, broadest at the
base. a few hairs on margins and back. Stamens 444, anthers of the
upper whorl slightly smaller than those of the lower whorl, exserted:
filament very slender about 1 mm long inserted in the plane of the
petals. the lower whorl inserted in the tube, the filament about 0.5 mm
long. Ovary about 1.5 mm long, pubescent only at the apex. Style
slender reaching in opening buds to the lower anthers. in older flowers
about /3 the length of the tube. Stigma a slender oblong brush of
short tumid hairs. Fruit glabrous, enclosed in the persistent base of
the calyx. Seed shiny black.

Distribution. Cape Peninsula and Worcester, mountains above 300 m.

Fig: 2
Cape. Auf der Platte des Tafelberges, Ecklon s.n. (S). — In einer Kluft
nach der Westlichen Seite des Tafelberges, Ecklon 359 (S). — Zwischen den

Felsen im Sande auf der Fliche beim Tafelberg, s. coll. [Ecklon?] (S). —
In der Kluft des Tafelberges, 750—1050 m, Ecklon et Zeyher 2 (C, LD, S). —

Tafelberg, 600—900 m, Dreége s.n. (S). — In rocky neck between Table Mt
and Devils Peak, 600 m, MacOwan 560 {BOL). Table Mountain, Penther
446 (S). — Nursery Gorge, Acocks 1439 (S). — Top Table mountain, Sidey
2227 (S). — Table Mtn., ridge above Newlands, ca. 850 m, Dahlgren et Peter-
son 1829 (LD). — Kalk Bay Mt., Acocks 634 (S-HAFS). — In graminosis
in monte Muizenberg, ca. 450 m, Bolus 3908 (BOL). — Muizenberg Min.,

southern peak, plateau on top of mountain, ca. 400 m, Dahlgren et Peterson
580 (LD).
Worcester. Sneeuwkop, S. aspect, 1600 m, Esterhuysen 26513 (BOL, LD).
Without precise locality. “E Cap. b. spei”, Thunberg (UPS-THUNB). —

“C. B. Spei”, Thunberg (S, ex herb. Montin et Swartz). — Osbeck (C, ex herb
Vahl). — “Cap. b. Spei”, Grondahl (LD, ex herb. Acharius). — “Cap. b. sp.”,

Meuron (B-WILLD). — “Cap. bon. sp.”, Ecklon (B). — “C. B. spei”, Zeyher
(LE). — “Goda Hoppsudden”, Wahlberg (S). — “Cap”, N. J. Andersson (S).

Ex herb. Linné, s. coll. (LINN). — Bergius, s. coll. (SBT). — Lamarck,
s. coll. (P-LA). — Hornemann, s. coll. (C). — Grisebach, s. coll. (GOET).
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Gnidia tomentosa is a Linnaean species and the description in Species
plantarum 1753: 358 is very meagre. There are three specimens of this
species in the Linnean Herbarium. No. 502.5 was named G. tomentosa
by Linnaeus himself whereas 502.6 was named sericea. This name later
on has been deleted and the plant named tomentosa by Linné filius.
Sheet no. 502.8 is rather mixed. On the sheet is written “Gnidia 3
oppositifolia” and there are to be found three specimens of G. tomen-
tosa and one small specimen of G. oppositifolia L. It is possible that
Linnaeus did not use any of these sheets while describing G. tomentosa,
but I think that the specimens named tomentosa by him leaves no
doubt that he meant the plant in question. It is necessary to proceed
with the greatest caution when consulting the Linnean Herbarium in
connection with problems regarding nomenclature. For this reason I have
at present refrained from typification concerning Gnidia tomentosa.

Thunberg retains Linnaeus’s name for this plant and the specimen
in his herbarium matches that of Linnaeus. Bergius introduces the new
species epithet pubescens but ends his discussion on this species with
the following observation “conferatur haec species cum Gnidia tomen-
tosa”. Meisner follows Bergius and cites G. tomentosa with a question.
He also includes in his citations, with a question, G. scabra Thunb.
However, this is a quite distinct species, as shown by the specimens
in Thunberg’s herbarium, and it has nothing in common with tomen-
tosa. Wright 1915: 60 upholds G. scabra but also cites the same species
epithet as a synonym to G. tomentosa (p. 48).

There is one specimen of . tomentosa in the Willdenow Herbarium.
no. 7595, which has wrongly been named Passerina anthylloides. An-
other specimen, no. 7570, with the name G. fomentosa in the same
herbarium does not belong to Thymelaeaceae.

G. tomentosa is distinguished from linaearifolia, which it closely
resembles vegetatively, by its greater pubescence of leaves, slender
petioles and glabrousness of calyx inside and by its four fleshy petals.

This species occurs in marshy plateaus of the mountains of the Cape
Peninsula and is reported once from the Worcester district. It is found
growing with and flowering at the same time as G. oppositifolia 1.. and
is recorded as flowering all the year round.

Gnidia penicillata Licht. ex Meisner 1840: 448; 1857: 582. Levyns
1950: 597. — Craspedostoma penicillata (Licht. ex Meisn.) Domke 1934 :

146. — Orig. coll.: specimen no. 7576 in Herbarium Willdenow
(B-WILLD. holotype).
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Passerina ciliata Thunberg 1794:75 non Linné 1753: 559 [quae=
Struthiola ciliata (L..) Lam.] nec Schousb. ex Brecher 1941: 86 [quae=
Thymelaea villosa (L.) Endl.]. Wikstrom 1818: 330 excl. syn. Thun-
berg 1823: 377 excl. syn. Linné. Juel 1918: 296. — Orig. coll.: “e Cap.
b. spei”, Thunberg (UPS-THUNB, holotype).

Ill. Marloth 1925: pl. 73, fig. E. Domke 1934: pl. 3, fig. 19 a—d (as
Craspedostoma penicillata). Kidd 1950: pl. 81, fig. 11. Rice and Comp-
ton 1951: pl. 153, fig. 1.

A moderately branched shrub or undershrub up to about 4 dm high.
Branches slender erect, at first appressed pilose, later glabrous.
Leaves opposite to alternate, 5~—10 mm long, 1—2 mm broad. den-
sely imbricated above, sparsely below. lanceolate-linear, obtuse sessile,
coriaceous, finely white punctulate on both surfaces. older leaves
glabrous, younger leaves with membranous ciliated margins. the hairs
long. silky, white. prolonged beyond the apex into a slender tuft or
pencil, apex cften tinged with purple, veins obscure. The involucral
leaves differ from the stem leaves only in being less convex and in
being aggregated into a whorl. Flowers geminate, opening one at a
time, sessile, terminal, or in a sympodial spike formed by the successive
development of short flowering branches in the axils of involucral
bracts, a circle of long soft white hairs at the base of each flower.
Calyx blue (blue-purple) densely appressed white pilose externally
above the plane of circumecision, the hairs increasing in length upwards
and prolonged into a narrow pointed tuft beyond the apex of the lobes.
glabrous below the plane of circumcision, entirely glabrous inside.
Tube 7-—10 mm long, slender funnel-shaped, slightly constricted at
the top. Lobes 4, patent, 57 mm long. 2.5—5 mm broad, ovate,
apex obtuse to subacute. Petals 4, partite into usually 4 very slender,
awl-shaped, rather fleshy segments: each petal with a = prominent row
of hairs at the back of the petals, slightly longer than the segments.
Stamens 444, anthers oblong., abruptly acute or shortly beaked at
the apex, upper row %+ mm long, occasionally reduced to staminodes,
lower row 1.5 mm long, filaments very short and slender. Ovary
glabrous except for a terminal tuft of erect hairs. Sty le long, reaching
at least to the lower anthers, slender below, slightly thickening upwards.
Stigma terminal, penicillate, about 2 mm long. Seed glabrous,
slightly scabrous, dark brown to black.

Distribution. In damp sandy situations on the hills and mountains
of the southwestern region of the Cape of Good Hope. Fig. 1.
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Cape. Cape Point, ca. 240 m, Schlechter 7310 (LD, PRE, S). — Niira Smith’s

Farm, Hafstrom et Acocks 996 (S, S-IIAFS). —- Klaver Valley, Wall s.n. (S).
Somerset West. Nedanfor sodra sluttningen av Hottentot-Hollands  Mts.,
Hafstrom et Lindeberg s.n. (S, S-HAFS). — Hottentottshollandskloof, 300—

600 m, Drege s.n. (LD, S).

Caledon. 8 km NE. Kleinmond, Ysterklip. E. Bot Riviers Vlei, ca. 50 m,
Dahlgren et Peterson 488 (LLD).

Without precise locality. “e Cp. b. sp.”, Grubb [Auge] (SBT). — “E Cap. b.
spei”, Thunberg (UPS-THUNB). — “Cap. b. Spei, s. coll. (LD, ex herb.
Acharius).

Ex herb. Willdenow, specimen no. 7576. coll. Lichtenstein(?) (B-WILLD).
— Lamarck (P-LA).

This species resembles G. linearifolia but is distinguished by being
more slender, by glabrousness of upper surfaces of petals, by long cilia-
tion of leaf margins and different colour of flowers.

(. penicillata seems to have one large and one small flowered form.
The latter one is predominating on the Cape Peninsula. In the small
flowered forms the upper row of stamens may be entirely absent or
one or more may be present but in all cases they are markedly smaller
than the lower set. The taxonomical significance of these forms cannot
be settled until more material has been studied.

The interpretation of Passerina ciliata always seems to have been an
intricate problem. When “Passerina foliis lanceolatis”™ was described
by Linnaeus 1737:146 in Hortus cliffortianus, he certainly consulted a
specimen in Clifford’s Herbarium. This specimen is still preserved bul
three other plants have been pasted on the same sheet. There are three
specimens in one row and the middlemost of these is stuck in an urn
of the same kind as used by Clifford. This specimen fits the description
very well and is what we nowadays call Struthiola ciliata (L.) Lam.,
based on Linnaeus’s trivial name ciliata given in 1753:559. Among the
synonyms given by Linnaeus only one. viz.. Burman 1739: 129, pl. 47,
fig. 2. with certainty refers to the species in question.

With slightly additions and varying synonyms Passerina ciliata of
Linnaeus is cited by various authors. Very often the name has been
applied to different plants. With regard to a specimen in his own her-
barium it is evident that Thunberg misinterpreted the description of
Linnaeus. P. ciliata of Thunberg, which has nothing in common with
P. ciliata of Linnaeus. is Gnidia penicillata Licht. ex Meisn.

In his turn Meisner 1840: 407 misinterpreted the description of Thun-
berg. He places Passerina ciliata Thunb. as a basionym for his new
species Cryptadenia ciliata and cites Linnaeus with a question.
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The specimen in the Willdenow Herbarium upon which Meisner
based his description of G. penicillata is probably collected by Lich-
tenstein. It is marked “Gnidia penicillata”™ in Lichtenstein’s own hand-
writing.

Gnidia scabrida Meisner 1840: 446.

This species belongs to the same complexity as the above-mentioned
species. It resembles G. tomentosa in general habit but differs in having
more elongated, tapering leaves and flowers with 8 subulate petals.

I have not seen the type collection, Drege 7356. but only three other
collections. It is possible that G. scabrida represents a modification of
(:. tomentosa, but until more material has been available nothing can
be settled regarding the value of this species.

As within some other genera of Thymelaeaceae, e.g., Synaptolepis
and Struthiola, there are also within the genus Gnidia groups of
undoubtedly very plastic species. The five species mentioned in this
paper are all very closely related. Although they are separated by minor
characters only, they seem to be quite distinct. They are all endemics
in the southwestern corner of the Cape Province and found only in a
rather restricted area. In addition to that, at least regarding (. nana,
linearifolia and tomentosa, they are found only at higher altitudes. This
and the fact that they are very rare signifies that they are ancient
species and belong to an old element of the Cape flora. On account of
increasing aridity these species have found suitable retreats at higher
levels where the humidily is greater and the rainfall is higher than in
lower parts.
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The Effect of Gibberellic Acid and Fungi on Spore
Germination and Protonema Growth in Mosses

By ANTERO VAARAMA and NIINA TAREN

Department of Botany, University of Turku, Turku, Finland

It has been observed (Servettaz 1913, Gause 1931) that certain fungi
occurring as contaminates in moss cultures have had promoting effect
upon the growth of the moss protonemata. This observation has insti-
gated a number of experiments in which moss cultures were deliberately
inoculated with fungi. Sironval (1947) inoculated his moss cultures with
a Penicillium sp.. and observed that the mold was, at least partly, able
to substitute light which is normally necessary for development of
shoots on the moss protonema. Maltzahn et al. (1958) observed that the
growth of Splachnum ampullaceum-protonema was strongly promoted
by the effect of the mycelia of a number of different fungi. Because
of these results, it was only natural that experiments were also made
with gibberellic acid (GA), which is of fungal origin, and not sur-
prising that clearly positive results were obtained. The growth-pro-
moting effect of GA on moss protonemata was apparent with the
strengthened growth being caused by a conspicuous increase in the
number as well as in the length of protonema cells. The effect of GA
on the growth of bryophytes has been studied also by Asprey et al.
(1958) who observed that GA promotes the elongation of setae in the
sporophyte of the liverwort Pellia epiphylla.

Maltzahn et al. (l.c.) used in their experiments only regeneratively
raised protonemata. So fas as known to the present authors. no experi-
ments have been done on the effect of GA and GA-like fungal meta-
polites upon germination of moss spores and growth and development
of their primary protonemata. The object of this investigation has been
to develop suitable methods for experimentation along the above men-
tioned lines. The present paper is a report of a preliminary nature upon
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the results of a series of exeperiments describing and comparing the
effect of GA and certain fungi upon the first developmental phases of

mosses.

Material and methods

Several species of mosses were used for testing the effects of GA and fungi
upon spore germination and protonemal growth. Mosses with ripe but
unopened capsules were collected in nature and preserved dry at room tem-
perature. Fungi were inoculated from pure cultures. Among the fungi used in
our experiments the mold Penicillium martensii, and the yeast Rhodotorula ad
mucilaginosa were originally isolated as contaminates in our moss cultures. They
were later identified by the Centraalbureau voor Schimmelcultures, Baarn and
Delft, The Netherlands. Other fungus species were obtained from the fungus
collection of the Botanical Garden, Bydgoszcz, Poland.

The germination of spores took place in a slightly modified type of sterile
hanging drop cultures originally designed by Gautheret for tissue cultures
(White 1954). A tiny square glass plate was fastened on the bottom of the
moist chamber for attachment of the free end of the hanging drop. By this
means the drop becomes less movable and the cultures easier to handle. This
type of culture may be conveniently and accurately observed under the micro-
scope and the possible infections easily detected. The growth of protonemata
within the drop is satisfactory for about four weeks.

The basic nutritient solution used in the experiments was the inorganic
MS-solution developed by Waris (1953) for algal cultures. The GA used was
obtained from Light & Co, Ldt., Colnbrook, England.

The recording of the germination process and the development of proto-
nemata took place in two ways. Firstly from each culture a series of drawings
in constant magnification was made with the aid of Abbe’s camera lucida. At
every time of recording, a representative sample of stages of germination and
growth was drawn from each culture respectively. Measurements were made
from the drawings. The second way of recording was couniing at intervals
the number of protonema cells from a representative sample of growing pro-
tonemata in each culture respectively.

The symbols and measures in the the text have the following meaning:
+ =the spores are swollen, + -+ =the spores have developed an initial pro-
tonema filament but no cell divisions have occurred, 1=the protonemata have
further elongated but not yet divided, and their approximate length, as
measured from the drawings, is one cm. On the basis of the magnification
used (190X ) this corresponds to 52 w in absolute length. Values greater than
one are averages of protonema length in cms as measured from the drawn
samples. In respect to Dicranoweisia crispula the first two symbols (+ and
+ -+) have somewhat different meaning because of the exceptional mode of
germination in this species (cfr. Figs. 1 and 2). The + means division of the
spore in two initial cells, and the + 4 a four-celled initial stage.
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Table 1. The effect of GA upon the number and size of protonema cells in Dicranum
scoparium.

The average number of The average length (u) of

cells per protonema protonema cells 1
Days after sowing . ...... 8 12 14 16 812 14 3 16 i
GAT0:01:Y o e e 2 7 14 | 20 23 37 46 : 16
Control  scsisessmmn s oaes 1 2 2501 4 18.5 23 27.5 | 27.5

The efiect of gibberellic acid

The effect of GA was tested upon following seven species of mosses:
Dicranum scoparium, D. undulatum, Dicranoweisia crispula, Pogo-
natum urnigerum, Polytrichum strictum, Rhacomitrium f[asciculare,
and Tetraphis pellucida.

In a series of experiments the effect of 0.01 per cent GA-solution
upon the spore development of Dicranum scoparium was studied. The
ratios between the growth values of GA-treated cultures and the controls
were as follows:

GA 0.01 % : Control

Ratio 2 1 after 8 days
2 12

o> ) ¢

The effect of GA in the number and size of I). scoparium protonema
cells is presented in the Table 1. The result of the experiment confirms
the observation of Maltzahn et al. (1958) that GA increases the number
and the length of protonema cells.

In Dicranum undulatum a series of cultures was raised in order to
observe the effect of different GA-concentrations upon germination and
growth. After six days from the sowing of spores the ratio between the
growth values of cultures with different GA-concentrations and the con-
trols was as follows:

GA 0.1 % : 0.01 % : 0.001 %0 : 0.0001 ° : 0.00001 °/ : Control
Ratio 0 3 15 1 ++ 0

After 21 days the ratio was:

0 14.2 14.4 5.4 1.8 0

The most effective GA-concentration lies, accordingly, between the per-
centages 0.01 and 0.001, probably nearer the first mentioned concentra-
tion. The concentration 0.1 per cent was in all cases too strong and
lethal.
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Figs. 1—2. Dicranoweisia crispula. The age of the cultures is 20 days. Fig. 1. The
effect of 0.01 per cent GA-solution. Fig. 2. A control culture in pure MS-solution.
Magnification 100 .

Clearly positive results regarding the effect of GA on the growth of
protonemata was obtained also with the moss species Dicranoweisia
crispula. The following ratios between the growths of treated and control
cultures were recorded (cfr. Figs. 1—2):

GA 0.01 %/ : Control
Ratio 1 +4  After 5 days
Sl

5.2 2

2

Only slightly positive effect was observed, using again 0.01 per cent
GA-solution, with the species Pogonatum urnigerum and Tetraphis pel-
lucida. In the first mentioned species the ratio between treated and
control cultures after six days of sowing was 1: 4. The effect of the
GA-concentration was very slight in T, pellucida. In all culture series
the effect of GA was only to cause a swelling of the spores: the untreated
spores remained ungerminated and intact.

In Rhacomitrium [asciculare and Polytrichum strictum no difference
was observed in the germination and growth between 0.01 per cent
GA-treated and control cultures.

In all of the above mentioned cultures. treatment with GA-solutions
did not increase the percentage of germinating spores which is in general
low but varies considerably in different moss species. On the other
hand. a series of experiments with Dicranum undulatum, which had
been collected in autumn and stored dry at’ room temperature, gave
evidence that germinable spores apparently loose their germinating
-apacity gradually during the storage period in respect to the normal
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nutritient solution. These spores may be., however, stimulated to ger-
minate after GA-treatment as is indicated by the following results:

Time of sowing 1958 October November December
MS-control 3 12 no germination
GA 0.01 % 3 3 6

The numbers indicate time in days elapsed from the time of sowing of
spores to their germination.

Finally, the general observation was made that GA-solution in the
culture medium causes a gradual change of the colour of chloroplasts
in protonema cells from green to more yellowish, the protonema fila-
ments grow somewhat narrower, and the amount of their ramification
decreases conspicuously.

Effect of fungi

As mentioned earlier spores of Tetraphis pellucida did not germinate
normally either in MS-solution or with the aid of 0.01 per cent GA-
solution. After inoculation of Tetraphis-spore cultures with three fungus
species, viz., Aspergillus flavus, Mucor racemosus, and Fusarium scirpi,
normal germination was observed. The effect of fungi upon germina-
tion and growth processes of moss spores compared with controls com-
posed of MS-solution with and without GA is presented in Table 2.
A strongly promoting effect in germination and growth. and one
strikingly surpassing that of 0.01 per cent GA-solution, was recorded in
all cases (cfr. I'igs. 3—5). However, considering the growth of proto-
nemata, the effect of all three fungi is, at least quantitatively, different.
The weak growth of protonemata when with Fusarium scirpi is due.
at least partly. to the parasitic attacks of the fungus on the germinating
spores, which results in a disturbed development.

Table 2. The effect of three fungus species and GA upon germination and growth
8 | 8
of T'etraphis pellucida-spores.

‘ The average number of protonema cells

Days after sowing . ........ ‘ 5 7 9 13
Aspergillus flavas . vo.ov.. 1 3 4 15
Mucor racemosus ......... j 0—1 1 1.5 4
Fusaritm scirpl . .. i oie s ‘ 1 1 1—1.5 1
MSHGA 0:001 Yo . ooiiiine: -+ | G 4 dead

MS=control o i s e e = =
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Figs. 3—5. Tetraphis pellucida. The age of cultures is 13 days. Fig. 3. The effect of
the inoculated mold Aspergillus flavus. Fig. 4. The effect of 0.01 per cent GA. Fig. 5.

g
A control culture in pure MS-solution. — Magnification 100 <.

In other experiments with 7. pellucida the normal germination of
spores and growth of protonemata was also called forth by inoculation
of cultures with the mold Penicillium martensii, the yeast Rhodotorula
ad mucilaginosa, and the mycelium of a fungus isolated {rom the rotten
wood serving as substrate for T. pellucida used in the experiments.

In experiments with Pogonatum urnigerum using Penicillium mar-
tensii as the fungus inoculate and different GA-concentrations together
with MS-solution the following ratio between growths was recorded five
days after sowing:

Fungus : GA 0.05 % : GA 0.01 % : Control

Ratio 1 e 1 i

We have had the experience, from numerous experiments. that almost
all fungi occurring in cultures, many of them as contaminates and not
yet identified, have more or less conspicuous promoting effect on the
germination of spores and growth of protonemata of almost all the moss
species used in our experiments. The only exception has been the litho-
philous moss, Rhacomitrium fasciculare. Its spore cultures inoculated
with the mold Aspergillus [lavus remained ungerminated. However. it
must be remembered that 0.01 per cent GA-solution was also without
effect in this species.

Discussion

Maltzahn et al. (1958) on the basis of their investigation have made
the statement that the influence of certain fungal metabolites in the
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growth of protonemata of Splachnum ampullaceum is quite unspecific.
Our experiments have not given any direct evidence controversial to
this result. The observation that different fungus species exert different
influences upon the growth of protonemata of the same moss species
does not necessarily indicate differences in the quality of effective sub-
stances but only dissimilarities in the physiological activity of the fungi
in question. Maltzahn et al. (l.c.) have further noted the great similarity
between fungal and GA-effect, We have observed that the fungal effect,
on the germination of moss spores and growth of protonemata, usually
surpasses that of GA. often strikingly. Even this need not mean any
qualitative dissimilarity between effective fungal metabolites and GA
bul. for example, a more favourable supply of effective substance from
the fungus mycelium than from the GA.

Furthermore, similarity between GA- and fungal effect lies in their
capacity to initiate the incipient stage of spore germination. Much addi-
tional experimentation is necessary to reveal more details of the simi-
larity in their effect. Certain observations available in the literature
may be, however, of importance when an attempt is made to find out
a causal connection between the similarities of the two effects. For
example. there is in the literature numerous observations that the effects
of GA and red light have similarities, and also that GA promotes the
germination of light requiring seeds (cfr. Brian 1959). It is already men-
tioned in the older literature that, unless suitable organic substances
are present in the nutritient medium, light is necessary for the germina-
tion of moss spores. Also we have reason to recall Sironval’s (1947)
observation that fungi are able to substitute light in the shoot devel-
opment of moss protonemata.

It seems likely that gibberellin-like substances are of common occur-
rence among fungi. Promoting effect of these substances on germination
and growth is probably of considerable ecological importance in natural
habitats. It was observed, however, that the effect of GA and fungal
substances varies considerably in different moss species. A parallel
case has been observed on the effect of B-indolylacetic acid on the
growth of moss protonemata: Fries (1943) obtained strongly positive
results with Funaria hygrometrica but Maltzahn et al. (1958) had no
success with Splachnum ampullaceum. Perhaps the differences in reac-
tion of certain species indicates a special ecological adaptation of the
species. It may be noted in this connection that the one species which
was, in our experiments, totally uninfluenced by GA as well as fungal
substances was the lithophilous species Rhacomitrium fasciculare
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which, because of its habitats on rock surfaces, hardly may be sup-
posed to be dependent. in respect to its early development, upon the
presence of fungi.

This investigation has been supported by a grant from the Valtion
luonnontieteellinen toimikunta (The Finnish State Board for Research
in Natural Sciences).

Summary

The germination of moss spores and growth of their primary protonemata
was studied in sterile hanging drop cultures in presence of gibberellic acid
and growing mycelia of certain fungi.

0.01 per cent GA was observed to promote the germination of spores and
growth of protonemata in the following moss species: Dicranum scoparium,
D. undulatum, Dicranoweisia crispula, and Pogonatum urnigerum. GA had
only slight or no effect at all in experiments with 7etraphis pellucida, Rhaco-
mitrium fasciculare, and Polytrichum strictum.

In spore cultures with moss species T'etraphis pellucida and Pogonatum
urnigerum, inoculated with the mold species Aspergillus flavus, Penicillium
martensii, Mucor racemosus, and Fusarium scirpi, and the yeast Rhodotorula
ad rnucilaginosa, the promotion of germination and growth is clearly visible,
and surpasses that of GA.

The similarities between GA- and fungal effects, occurrence among fungi
of GA-like substance, and their possible ecological importance for mosses are
discussed.
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A Taxonomic Study of the Genus Colutea from
Indo-Pakistan Subcontinent

By S. 1. ALx

Department of Botany, The University, Karachi, Pakistan

Colutea [from Kolutea, the name of the plant mentioned by Theo-
phrastus, which is supposed to have been C. orientalis Mill. (Lindley,
1835)] is a small genus with about fifteen species, annual as well as
perennial, chiefly distributed round the Mediterranean (Baker f., 1929).

The genus is not of much economic importance. (. arborescens Linn.,
however is cultivated for its leaves have similar properties as those of
Senna and are used to adulterate the latter (Willis, 1955). C. nepalensis
Sims is also reported to have similar properties (Watt, 1889): in addi-
tion to il, it is also of horticultural interest as an ornamental plant
(Sims, 1826, Lindley, 1835).

Only two species of Colutea have so far been reported from Indo-
Pakistan subcontinent i.e. C. armata Hemsley & Lace and C. nepalensis
Sims. The first species is confined to Baluchistan and the latter species
is distributed in Himalayas from Nepal to N.W.I". Province. That there
exist two more species in the area under consideration, was pointed
out by late K. Shaparenko (Schedul. Herb. Kew and BM.). The her-
barium specimens were sent to Shaparenko from Kew Herbarium and
British Museum (Natural History), London which were returned in
1938, as is evident by Shaparenko’s labels and his letter to . G. Baker,
dated 14.5.1938 [unpublished, now in British Museum (Natural History)
London|. He recognised two new species from the area under con-
sideration, however their descriptions have never been published.

The present paper deals with the taxonomic revision of the genus
from Indo-Pakistan subcontinent (including Nepal). In all only four
species have been recognised. Two of these have been described here
for the first time.



.. nepalensis
.. armata

.. mesantha

C. multiflora

Colutea Linn. Sp. PL: 723. 1753; Gen. Pl.: 323. 1754 (ed. 5).

Type Species: Colutea arborescens Linn.

Artificial Key to the species:

Pod small, less than 3 cm. long; vexillum less than 1 c¢m. 1. C. armata
Pod more than 3 c¢m. long; vexillum more than 1 cm. 2
Pod glabrous 2. C. multiflora
Pod pilose 3
Tip of the pod not subacuminate (FFig. 1 A). auricle of the wing more than half
the claw 3. C. nepalensts

Tip of the pod subacuminate (Fig. 1 B), auricle of the wing less than half the claw
4. C. mesantha

1. Colutea armata Hemsley & Lace in J. Linn. Soc. (Bot.) 28:332,

.:39. 1891.

Description: Hemsley & Lace in J. Linn. Soc. (Bot.) 28:332. 1891.
Holotype: Pill Hill, 7.000—8.000 ft., Lace 3824 (K).

Figure Reference: Hemsley & Lace, l.c.

Representative Specimens: I have not seen any specimen

except the holotype. However Burkill (1909) has reported it from ‘Balu-
chistan. Sohrab’, with reference to a specimen collected by Duke.

Distribution: Endemic to Baluchistan (Map).
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2. Colutea mutiflora Shap. ex Ali Sp. nov.

I'rutex erectus; radix ignotus. Caules costati, pilosi. Folia imparipinnata,
stipulis lateralibus, liberis ¢. 1-—3 mm. longis, acutis, pilosis; rhachi 4—5.5 cm.
longa (petiolus 9—15 mm. longus); foliola 9—15, petiolulis ¢. 1 mm. longis,
lamina c. 10—18 mm. longa, ¢. 5—10 mm. lata obovata, lineari-obovata vel
elliptica, obtusa vel mucronata, glabra in latere adaxiali, in abaxiali pilosa.
Inflorescentia racemosa pedunculo ¢. 5—17 em. longo, 6—15-flora. Flores brac-
teis c. 1—2 mm. longis, integris, c¢. 1.5 mm. latis, acutis, pedicellis ¢. 5—6 mm.
longis, pilis atris vestitis: bracteolis duobus < 1 mm. longis ad basin calycis
approximatis. Calyx c¢. 6 mm. longus, albi- et atropilosus, dentibus 5 deltoidi-
bus c¢. 1.0—1.5 mm. longis. Corolla flava, vexillo ¢. 14—16 mm. longo, 13—
15 mm. lato, apice inciso. basi supra clavi duobus plicis minutis incrassatis
proviso, clavi ¢. 3 mm. longa: alis c¢. 11-—-12 mm. longis, c¢. 4—4.5 mm. latis,
clavibus 4 mm. longis, auriculis ¢. 2 mm. longis. Carina 14—15 mm. longa,
5—6 mm. lata: clavi c¢. 7 mm. longa. Stamina diadelphia 941, filamentis 13—
14 mm. longis. Ovarium stipitatum (stipite c. 4 mm. longo}, c. 10 mm. longum
(stipite incluso), c. 1.5 mm. latum, stylo filiformi, valde incurvo secus later
interius barbellato, stigmate obliquo.

Helotype: Nepal, Pongsing, 15,000 ft., 1929, Lall Dhevoj 76 (BM). Syn-
type (E).

Representative Specimen: Nepal, Tatey, 9,000 ft., 1930, Lall Dhevoj
163 (E).

Distribution: Endemic to Nepal.

This species is quite distinct from the other species known from the
area under consideration in having totally glabrous ovary and fruit.
From €. nepalensis Sims. which is the only other species of Colutea
present in Nepal it differs in the shape and size of its wing. which is
comparatively more broad (Fig. 2 E, 3 A).

3. Colutea nepalensis Sims in Bot. Mag.: t. 2622. 1826.

Description: Parker. For. I'l. Punj.: 143. 1924.

Type: Sims in Bot. Mag.: t. 2622. 1826.

Sims states with the original description that the plant was grown
from the seeds obtained from Nepal by Messers Whitley Brame & Milne.
I have not seen any specimen which might have the above source of
origin. Under these circumstances the plate should be accepted as the
tvpe as quoted above.

Synonymy: Colutea arborescens Linn. var. nepalensis (Sims) Baker
in Hook. f. FL. Brit. Ind. 2:103. 1876.

Figure References: Sims in Bot. Mag.: t. 2622, 1826.; Lindley in Bot.
Reg.: t.1727..1835.

Representative Specimens: N. W. F. Province: Kurram Valley, Aitchison
511 (K. BM): Kashmir, Gorikot, Astor valley, 6.7.1901, Duthie 25566 (K);
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Fig. 1. Reconstructed fruits (hairs not shown). A, C. nepalensis (Jacquemont 1451,
K); B, C. mesantha (Stewart 22866, K). — Fig. 2. C. multiflora (Lall Dhevoj 76, E).

A, vexillum; B, stamens; C, calyx and ovary; D, keel; E, wing. — Fig. 3. A, wing,
C. nepalensis (Hort. Lond. 1833, K); B, wing €. mesantha (Osmaston. K). — Fig. 4.

C. mesantha (Osmaston 101, K). A, vexillum; B, keel: C. wing: D. ovary, calyx and
pedicel; E. seed.

Punjab, Kunawar, 1835, Royle (K): Piti. Godeh and Naugaon, 10.500 ft.,
31.8.1852, Thomson & Winterbottom (K); Piti valley, 30.8.1847, Thomson (K);
Rarang, Dzongui, 2600 m., Jacquemont 1451 (K). N.W. India. Royle (K).
Distribution: Nepal: India, Kunawar: Kashmir; Pakistan, N.W.F. Province,
Kurram valley.
Flowering Period: July to August (Parker, 1924).
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4. Colutea mesantha Shaparenko ex Ali (Sp. nov. fig. 4).

Frutex crectus radice ignoto. Caules costati, juniores modice pilosi, demum
fere glabri, cortice primotina straminea in striis longis angustis lacerante,
vetustiore atri-fusca. Folia imparipinnata, plerumque in ramulis valde abbre-
viatis minutissimis fasciculata, stipulis lateralibus, liberis, c¢. 2 mm. longis,
pilosis, integris, acutis, rhachi 3.5—8.0 c¢m. longa, basi supra stipulos articulata,
pilosa: foliola 7-—9, rarius 11, lateralia vulgo opposita, rarius alterna, petio-
lulis ¢. 1 mm. longis, pilosis, lamina 6-—15 mm. longa, 4—10 mm. lata, ellip-
tica vel obovata, vulgo retusa vel interdum truncata, glabra in latere adaxiali,
in abaxiali pilosa, in sicco opace viridia. Inflorescentia racemosa pedunculo
2.5—6.5 cm. longo, 4—©6, rarius 3-flora. Flores bracteis c. 1-—2 mm. longis,
integris, acutis, albis, linea mediana viridi, in latere adaxiali glabris, in abaxiali
pilosis: pedicellis 9—15 mm. longis, pilis atris albisque vestitis; bracteolis
duobus <1 mm. longis ad calycis basin approximatis. Calyx campanulatus,
6-—9 mm. longus, albi- et atropilosus, 5 dentibus linearibus, acutis, subaequali-
bus, duobus superioribus quam ceteri minoribus, 2—3 mm. longis. Corolla
flavi-aurantiaca, vexillo 18—20 mm. longo, 15—18 mm. lato, suborbiculato,
apice inciso, basi supra clavi duobus plicis minutis incrassatis proviso, clavi
c. 5 mm. longa; alis 15—20 mm. longis, 3 mm. latis, auriculatis, clavibus
5—6 mm. longis, auriculis ¢. 2 mm. longis. Carina valde curvata, basi auri-
culata, lamina c¢. 10—11 mm. longa, ¢. 6—7 mm. lata, apice truncata clavi
9—11 mm. longa. Stamina diadelphia, 9+1, filamentis 16—18 mm. longis.
Ovarium stipitatum, puberulum, 10—12 mm. longum, styvlo filiformi, valde
incurvo, secus later interius barbellato, stigmate obtuso, obliquo. Legumen
vesicarium apice acuto, subacuminato, 4.4—7.8 cm. longum, membrana-
ceum, albi-pilosum, maturum ab apice secus suturam dorsalem dehiscens,
seminibus numerosis. Semina glabra, reniformia, alveolata, atrifusca, ¢. 4 mm.
longa, c¢. 3 mm. lata.

Holotype: Kashmir, Dras valley, Kartitchu 8,900 ft., small shrub, resembling
Indigofera in leaf and habit, near stream, flowers yellow, pods dry inflated,
16.7.28, B. B. Osmaston 101 (K).

Representative Specimens: Kashmir, Godeh, Hupura, 2.7.1847, Winter-
bottom 697 (K): Gilgit Expedition, Gurikot, 7,800 ft., Giles 55 (K); Astor,
Rupal nullah, 8,500 ft., R. R. Stewart 22866 (K): West Tibet, Herb. FFalconer
4017 (K): Balti, Saling on the right side of Shyok, opposite Khapalu to Hushe
on the Tsetanga river. 13—15.7.1856, Schlagintweit 5494 (BM); Chutrun,
6,000 ft., Baltistan, 12.5.1928, Ludlow 276 (BM).

Distribution: Kashmir.

Flowering Period: June—-July.

This species is closely related to (. nepalensis Sims from which it
can easily be distinguished on the basis of the characters of the fruit
and the wing. The wings of the two species have been compared in
Fig. 3. In C. nepalensis Sims, the length of the auricle (c. 3—4 mm.)
is more than half the length of the claw (c. 5—6 mm.) whereas in the
case of C. mesantha Shaparenko ex Ali, the length of the auricle
(c. 2 mm.) is less than half the length of the claw (c. 5 mm.).
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The structure as well as the range of variation of the length of the
fruits is different in the two cases. The mature fruit of C. nepalensis
Sims ends abruptly into a point (Fig. 1 A). whereas the fruit of C. me-
santha Shaparenko ex Ali (IFig. 1 B) is provided with subacuminate tip.

The measurement of the lengths of the fruits (including the basal
stipe) was taken from all the available specimens. These observations
are based on 31 fruits out of 7 herbarium specimens of €. mesantha
and 22 fruits out of 5 herbarium specimens of C. nepalensis. For a list
of these specimens one may refer to Ali (1958). The range of variation
and the point of highest frequency is different in the two cases. In
C. nepalensis the fruits vary from 4-—5.5 cm.. the highest frequency is
reached between 4.5—5.0 cm. In C. mesantha, on the other hand the
length of the fruit varies from 4.4—7.8 cm., the range of highest fre-
quency being 7.0—7.5 cm.

The mean lengths of the fruits of C. nepalensis and C. mesantha are
4.81 and 6.16 respectively. The significance of the difference in mean
lengths of the fruits was tested by calculating the value of ‘t’. In the
present case the value of ‘t’ is 6.64. The number of degrees of freedom
being 51. the probability of obtaining a value of ‘t’ of this order, where
the sample drawn from the same population is <.001, consequently
this probability can be neglected and the fruits can be regarded as
forming two populations.

The account of C. armata, €. nepalensis and C. mesantha formed part of a thesis
approved for the degree of Ph.D. by the University of London, 1958.
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Two New Species of Dionysia from Afghanistan

By PER WENDELBO

Botanical Museum. Bergen

On his journeys in Afghanistan in 1958 and 1959, Dr. K. Lindberg of
Lund made collections of, inter alia, plants. of which the species of
Liliiflorae and Primulaceae have been sent me for identification. Among
the most interesting finds were two new species of Dionysia which are
described below with some additional notes on this interesting and
charming genus of the Primulaceae.

Dionysia lindbergii Wendelbo n. spec. (Sect. Dionysia). Fig. 1 a—i.

Fruticulosa, ramosissima, dense caespitosa; rami breves, 10—12 mm longi,
foliis veteribus, emortuis, brunneis dense obsiti. Folia laxe imbricata, spathu-
lata, obtusa vel tenuiter emarginata, 3.5—4 mm longa, 0.4—0.8 mm lata, ner-
vus medius visibilis, nervi laterales paene invisibiles, tota glandulis parvis,
0.1—0.2 mm longis, capitulis violaceis, dense obsita, pars exterior folii lata
pilis articulatis ad 1 mm longis obtecta. Flores unici, subsessiles. Bractea unicea,
lineata, obtusa, ca 2.7 mm longa, glandulis brevibus et pilis articulatis longis
obtecta. Calyxr 3 mm longus vel paulo longior, fere usque ad basin in 5 lobos
lineatos fissus, glandulis brevibus et pilis articulatis longis obtectus. Corolla
violacea, verisimiliter heteromorpha, hypocrateroides, tubus floris brevisty-
lidis gracilis, ca 0.7 mm diam., 14 mm longus, ad faucem, ubi antherae positae,
ampliatus, extus glaber; limbus ca 9 mm diam. 5 lobis obcordatis, 3.5 mm
longis. Antherae 1.5 mm longae, oblongae. Stylus 5 mm longus, stigmate capiti-
formi. Capsula subglobosa, 3 mm longa, pallide brunnea, 5 valvulis aperta.
Semina 3 (immatura).

Floret verisimiliter Aprili-Maio. Crescit in rupibus calcariis humidis.

Afghanistan: Darreh Zang (35° 33’ N., 65° 16" E.), 1480 m alt., 26.V.1959.
K. Lindberg leg. no. 454. Typus in Herb. Bergen.

Dionysia lindbergii belongs to the group of rather few species with
violet flowers. Its closest kin is probably D. kossinskyi Czernj.. from
Kopet Dagh, which, however, has leaves of an ovate-elliptic form with
short glands only. and a hairy corolla tube. D. janthina Bornm. et
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Fig. 1. Dionysia lindbergi Wendelbo n. spec. a. Corolla dissected, b. Capsule, c. Calyx,
d. Bract. e

h. Leaves, only one drawn with hairs and glands, i. Long articulate
hairs, and glands from apex of leaf. a—h. Ca 4.5, i. Ca 45 x.

Winkler differs very much in its mode of growth, in that it has densely
imbricata leaves which give the branches a pronounced columnar
appearance. The leaves are also without the short glands, but have long
articulate hairs. D. bachtiarica Bornm. et Alexeenko has larger, oblong-
linear leaves without short glands, bul with long hairs on the upper
side and along the margin. ). microphylla Wendelbo. another recently
described species from Afghanistan, may have violet flowers, but differs
in almost every other respect.

The other new species belongs to the section Dionysiopsis Pax of
Primula, which Melchior (1943. 158) transferred to Dionysia without
change of name (see discussion below). According to the Code of Bo-
tanical Nomenclature. Art. 21, the sectional name Dionysiopsis is not
valid under Dionysia.

Dionysia sect. Ariadna Wendelbo n. nom. Syn.: Primula sect. Dionysiop-
sis Pax (1909, 20); Dionysia sect. Dionysiopsis (Pax) Melchior (1943,
158). Type species: D. bornmuelleri (Pax) Clay.
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k

IYig. 2. Dionysia paradoxa Wendelbo n. spec. a—f. Forms of leaves, g—j. Shortstyled
flower with corolla and calyx dissected, k—mn. Longstyled flower with corolla and

n. From Neubauer no. 643. Natural size.

calyx dissected. a—d. From Volk no. 2411, e

Dionysia paradoxa Wendelbo n. spec. (Sect. Ariadna). Fig. 2 a—n,

3 a—b.

Fruticulosa, multiramis, laxe caespitosa in magnis pulvinaribus, rami nitide
pallide brunnei, cum residuis petiolorum 6—10 mm inter se distantibus, in
superiore vero parte cum foliis plenis, flaccidis, partim rosulatis; rami juve-
niles glandulis articulatis parvis et farina cano-alba arachnoide dense obsiti.
Folia plus minus dense positae, ramus juvenilis rosula terminatus, lamina
clliptica vel Iate elliptica, obtusa vel acuta, ad 2 em longa et 1 em lata. basis in
peticlum alatum ca 1 em longum cuneatim attenuata, circum irregularius biden-
tata, utrinque ca 5 paria nervorum subtus praesertim in foliis flaccidis veteri-
bus valde conspicua. Scapi 1-—3, dense glandulosi, ab axillis rami juvenilis orti.
Inflorescentia e verticillis florum ad 4 superpositis composita, singuli verticilli
2——4 florum et 3 bractearum foliis similium, cuneato-lanceolatarum apice longe
producto, argute et grosse serratarum, partim biserratarum, dense glandulo-
sarum, in verticillo inferiore magnitudine foliorum, sursum magnitudine sen-
sim decrescentium. Pedicelli ca 10 mm longi, glandulosi. Calyr glandulosus,
campanulatus, 7—10 mm longus, per /s longitudinis in 5 lobos lineari-lan-
ceolatos, saepe argute dentatos fissus. Corolla dimorpha, hypocrateroides,
citrina, extus glandulosa; limbus 5-lobus, lobi lingulati 4 mm longi; flores
brevistylides tubo ca 20 mm longo ad faucem, ubi antherae positae, ampliato;
fleres longistylides tubo ca 16 mm longo paulo supra medium ampliato.
Antherae 2 mm vix adaequantes, filamenta 0.5 mm longa. Stylus florum brevi-
stylidum 8 mm, florum longistylidum 13 mm; stigma globosum 0.5 mm diam.,

33 Botaniska Notiser 1959.
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papillosum. Capsula ca 3 mm diam., subglobosa, pallide brunnea, 5 valvulis
aperta. Semina multa (immatura).
Floret Januario—Martio. Crescit in rimulis saxorum gneissaceorum.
Afghanistan: Sarobi (34° 35" N., 69 45 E.), Felsspalten, gelb, hiufig, grosse
Polster, 24.11.1952, O. H. Volk leg. 2411. Typus in Herb. Bergen.: Surobi, ge-
gen Djalalabad, 23.111.1949, H. . Neubauer leg. 643: Saroubi, sur rocher
mouillé par eau de suintement, 15.1.1958, K. Lindberg leg. 202.

Dionysia paradoxa most probably has its closest relative in D. lacei
(Hemsley et Watt) Clay. from Baluchistan. The latter species, how-
ever, differs in that it has less toothed leaves. a much shorter scape.
and only one umbel with linear bracts. D. bornmuelleri (Pax) Clay
has a smaller corolla limb, and the leaves are densely clothed with long
articulate hairs and have a different dentation. I have myself earlier
identified the new species as Dionysia hissarica Lipsky (Wendelbo
1958. 68), but the latter species differs in that the leaves are smaller,
have a different dentation and are clothed with long, articulate hairs.

For a long time there was a great deal of doubt as to which species
in fact belonged to the section Dionysiopsis (=Ariadna n. nom.) and,
as to whether the section belonged to Primula in close proximity to the
section Floribundae, whether it could be included in the latter section,
or whether it should be transferred to Dionysia (Cf. Smith and Fletcher
1948, 637—638). Melchior (1943) has made a valuable contribution to
the understanding of these problems and concludes by classifying Dio-
nysiopsis, including Primula bornmuelleri, P. lacei and Dionysia hissa-
rica, as a section of Dionysia. This is in agreement with Smith and
Forrest (1928, 43) who. however, did not give valid combinations for
the first two species under Dionysia. Clay (1937, 194 and 195) seems to
be the first author who actually used the epithets bornmuelleri and
lacei under Dionysia. As he has an indirect reference to Wright Smith
on p. 193, there does not seem to be any reason for not treating this
publication as valid. Bornmiiller (1910, 42) is cited as the author of the
combination Dionysia bornmuelleri (Pax) in Index kewensis (1913, 71).
This combination is not valid according to the Code., Art. 33. Note 2,
since Bornmiiller used it in a discussion at a meeting, obviously without
regarding the report from the said meeting as a valid publication (cf.
Bornmiiller 1911, 464; 1915, 168).

For some years I have been working on the pollenmorphology of
Primulaceae, a work which was initially prompted by this very problem
of where the line should be drawn between Dionysia and Primula; and
other genera such as Androsace and Vitaliana. These problems will be
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Iig. 3. Dionysia paradoxa Wendelbo n. spec. Habit. a. Neubauer no. 643, b. Volk
no. 2411. Ca 3/ax.

dealt with more completely in a monograph of the genus Dionysia and
in a paper on the pollenmorphology of the entire family. Here. how-
ever. the results will be summarized briefly in so far as they are related
to the present paper. (Cf. also Smoljaninova 1957).

In Primula sect. Floribundae and Dionysia there are two pollen types:
the Dionysia type which is suboblate and stephanocolpate, with 4-—10
furrows (cf. Erdtman 1952, 338): and the Floribundae type which is
prolate and tricolporoidate. An interesting fact is that the species Pri-
mula bornmuelleri and P. lacei (as originally classified) had pollen
of the Dionysia type, but in addition this type was also found in Pri-
mula aucheri Jaub. et Spach from Masqat. The latter is a little known
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species which has been reported once only. IFor purposes of gross mor-
phology this species is likewise better placed under Dionysia in the
section Ariadna:

Dionysia mira Wendelbo n. nom. Syn.: Primula aucheri Jaub. et
Spach (1842—1843, 97, Tab. 49); non Dionysia aucheri (Duby) Boiss.
(which is a synonym of D. odora Fenzl).

Dr. H. R. Fletcher and Dr. P. Davis in Edinburgh have on the basis
of gross morphological studies alone reached this same conclusion
regarding the relationship of Primula aucheri, i.e. its affinity to Primula
bornmuelleri, P. lacei and Dionysia hissarica, rather than to P. davisii,
P. floribunda, P. ganbaeana and P. verticillata (Davis 1957, 74: in litt.
Jan. 7th, 1959).

Thus Dionysia sect. Ariadna consists of the following species:

D. bornmuelleri (Pax) Clay: D. hissarica Lipsky: D. lacei (Hemsl.
et Watt) Clay: D. mira Wendelbo: D. paradoxa Wendelbo.

Acknowledgement:

I am indebted to Dr. K. Lindberg of Lund, and Professor K. H. Rechinger of
Vienna, for sending me this interesting material of Dionysia for naming: to Cand.
philol. Nils Berg of Bergen. for translating the diagnoses into latin; and to Miranda
Bodtker of Bergen for the drawings of figs. 2 and 3.

Summary:

Dionysia (Dionysia) lindbergii and D. (Ariadna) paradoxa arve described.
Pollenmorphological evidence for the inclusion of Primula section Dionysiop-
sis Pax in Dionysia is given, and the section is transferred under the name
Ariadna n. nom. Primula aucheri Jaub. et Spach belongs to this section and
is transferred under the name Dionysia mira n. nom.
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Smirre uppsatser och meddelanden

En avvikande form av Helichrysum arenarium

Pa ett sandfilt c:a 500 m soder om korsvigen vid Saxtorps kyrka i Skane
fann jag den 26 juni 1951 en avvikande form av Helichrysum arenarium (L.)
Moench.

Som redan nimnts vixte formen pa ett sandfalt, dar forovrigt dven den
normala typen for arten fanns i stor mingd. Av ovriga arter pa lokalen fortja-
nar foljande ett omnimnande: Aira praecox 1., A. caryophyllea 1., Agrostis
stolonifera 1., Corynephorus canescens (1..) PB.. Festuca rubra L., Filago mini-
ma (Sm.) Pers., Erigeron acre 1., Hypochoeris radicata L., Galium verum 1.,
Veronica arvensis L., Satureja acinos (1..) Scheele, Echium vulgare 1., Viola
tricolor L., Hypericum perforatum L., Vicia lathyroides L., Trifolium dubium
Sibth., Ononis repens L. ssp. procurrens (Wallr.) A. & G.. Poientilla argentea
L., Teesdalia nudicaulis (1..) R. Br., Arenaria serpyllifolia 1.., Scleranthus peren-
nis L. och Rumex acetosella 1. Vixtsamhiillet ir kulturpaverkat men utgor en
avledd typ av Corynephorus-heden. Dominerande var Festuca rubra, Agros-
tis stolonifera och Ononis repens ssp. procurrens, ett frappant inslag i vegeta-
tionsbilden utgjorde miangden av Helichrysum arenarium (1..) Moench s. str.

Den avvikande formen foreckom endast i ett exemplar, som insamlades. Vid
ett senare besok (1958) pa platsen kunde jag ej patriffa ytterligare exemplar.

Formen overensstimmer i stort med Helichrysum arenarium var. el. f.
glabratum uppstilld av Boenninghausen i forra hillften av 1800-talet. Tyvérr
har jag ej sett originalbeskrivningen eller det exemplar han beskrev den efter.
G. Hegi upptar den som en form med Boenninghausen som auctor i sin
Hlustrierte Flora von Mitteleuropa. Jag citerar den av honom angivina beskriv-
ningen: » Laubblitter fast kahl. dunkelgrin. Doldentraube abgeflacht.s 1T Hand-
buch der Gewichskunde av J. Ch. Mossler anges den som Helichrysum arena-
rium var.? glabratum Boenningh. och  beskrivs salunda: »Foliis obscure
virentibus denudatis. cyma fastigiata.

Den skanska formen saknar helt filtharighet pa savil blad som stam. vilket
som bekant bla. utmirker huvudtypen. Som en foljd av denna férlust verkar
orten starkt avvikande, frimst genom sin morkt grona farg. Harforlusten ar
dock ej fullstindig utan omfattar endast filtharen. Pa huvudnerven pa blad-
undersidan, i bladkanten, pa stjilken och blomskaften kvarstar en del lingre
har. Blomkorgarna ar mindre in normalt hos typen och samlade i en klaselik
blomkorgsstillning, ej avplattad utan pyramidlik. Blomkorgarna éar fiarre an
normalt, c:a 7—13 till antalet. Bladen ar nistan jimnbreda, utdraget tunglika,
i medeltal 4 em langa och 0.35 cm breda nira bladspetsen. Anmirkas bor att
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IFig. 1. Helichrysum arenarium (L.) Moench var. glabratum Boenningh. insamlad i
Skane 1951. Detalj av de o6versta grenarna med blomstillningar. (Foto INGRID
MAGNUSSON och forf.)

plantan ej samlats under blomningstiden utan nagot tidigare. Jamforelser. som
gjorts med normalt material av arten, och som ligger till grund for den ovan
anforda beskrivningen, har gjorts med plantor i ungefiir samma utvecklings-
stadium. Tillaggas skall, att stjilkarna ir talrika och i medeltal 20 em langa.
Blomkorgsskaften ar Korta.

Formen ar ej tidigare uppgiven for Sverige och nagra insamlingar av den
foreligger ej i de offentliga herbariesamlingarna i Goteborg, Lund eller Stock-
holm. Hegi anger ej nagon lokal av denna form, men man far val antaga, ait
formen blivit funnen i Nordtyskland, dir Boenninghausen var verksam.

Orsaken till att Helichrysum arenarium (I..) Moench var. glabratum Boen-
ningh. fr sa sillsynt beror troligen pa, att den pa de torra platser, dir den
uppkommer, tidigt slas ut. Detta beror pa forlusten av filtharigheten, som
brukar betecknas som ett xeromorft drag. Vi har hir ett exempel pa en forlust-
mutation. som, om vixten hamnar pa for huvudtypen normala lokaler, snabbt
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utselektioneras. Villkoret, for att denna form skall utvecklas, blir saledes
beroende av exempelvis en nederbordsrik var och férsommar eller att lokalen,
diar den hamnar, avviker i en gynnsam riktning. De smia blomkorgarna och de
forovrigt forkrympta reproduktiva organen kan vara en foljd av harforlusten,
som stort viixtens vattenbalans. !

Docent B. Lovkvist, Lund, har vinligen limnat mig upplysningen, att han
sett en liknande form vid Furulund i Kévlinge i Skane.

ORrJIAN NILSSON
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Iris spuria pd en ny lokal i Skane

Vid ett besok pa den rika lokalen for Melilotus dentatus (W. & K.) Pers., c:a
200 m nord-vist om Barsebiicks hamn i viistra Skane, fann jag tva tuvor av
Iris spuria 1.. Av de bada tuvorna var den ena liten och steril; den andra tuvan
bar tvia blomstillningar. Iris spuria viixer hir nagot ovanfoér den ovre drift-
zonen, pa en mindre strandvall. Besokel gjordes den 26 juni innevarande ar.

Det nya fyndet visar, att den invasion av Iris spuria, som forsiggatt under
50-talet, skett pa en nagot bredare front, in man tidigare formodat.

Liksom tidigare fyndplatser for arten dr denna lokal beligen i Malmdhus
lin, och liksom de medtagna i fridlysningen av 1958 {or Iris spuria i linet.

OrJIAN NILSSON
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IELISABETH SCHIEMANN: Die Pflanzenfunde in den neolithischen Siedlungen
Mogetorp, 0. Vra und Brokvarn, 249300, 9 pl.

Fries, M.: Vegetationsutveckling och odlingshistoria i Varnhemstrakten. En
pollenanalytisk undersdkning i Vistergitland. Acta Phytogeogr. Suec. 39,

58, abstract 59.

HArsTEN, U.: Finds of subfossil pollen of Koenigia islandica from Scandi-
navia. BN 111, 333—335.

Hiermqvist, H.: Cereal impressions from the Early-Neolithic habitation at
Viitteryd. Medd. fr. Lunds Univ. Hist. Mus., 103—106.

— Fynd av vete fran Skanes tidig-neolitiska tid. BN 111, 399400, Zusam-
menfass. 400.

IVERSEN. J.: The bearing of glacial and interglacial epochs on the formation
and extinction of plant taxa. Syst. of to-day, 210—215.

64 s., 5 bil.,, Zusammenfass. 55

Korse, R. W.: Turbidity currents and displaced fresh-water diatoms. Science
127, 1504—1505.

LUNDBLAD, BRITTA: On the presence of the genus Pscudotorellia (Ginkgophyta)
in the Rhaetic of N.W. Scania. GFF 79, 7569—765, 1 pl.

MERKER. H.: Zum fehlenden Gliede der Rhynienflora. BN 111, 608—618.

NiLssoN, T.: Pollenanalytisk datering av stockbat. Skanes Hembygdsforb:s
arsb., 72—81.

REGNELL, G.: The pre-Quaternary fossil-bearing syslems outside the high
mountains. Recent results and current lines of research. GFF 80, 407—422.

RENNIE, P. J.: Physical soil properties and the significance of soil pollen con-
centrations. GFF 80, 340—342.

SEN, J.: Further studies on the structure of Vertebraria. BN 111, 436—448. 4 pl.

— On the megaspores described by Nathorst from the Upper Devonian of
Bear Island. GFF 80, 141—148.
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SEN, J., and Basak, R. K.: The chemistry of ancient buried wood. GIF 79,
737—758, 1 plL.

THORSLUND, P.: Djupborrningen pa Gotska Sandon. GFEF 80, 190—197.

TILANDER., INGEBORG: Pollen-analytical investigation of two prehistoric layers
at Vitteryd, Scania. Medd. fr. Lunds Univ. Hist. Mus., 91—102, 1 bil.

Tscruupy, R. H.: A modification of the Schulze digestion method of possible
value in studying oxidized coals. Grana Palynologica (N.S.) 1:3, 34—38.

Se dven nr 268.

Patologi

ANDREN, I., OLOFSSON, B.: Besprutningsforsok mot potatisbladmogel 1957.
Vixtskyddsnot. 22, 49—52.

— — Forsok rorande forebyggande besprutning mot potatisbladmogel 1957.
Vixtskyddsnot. 22, 34—38.

BiOrRLING, K.: Incidence of beet yellows virus in weeds in Sweden and some
notes on differential hosts for strains of the virus. Ann. Acad. Reg. Sci.
Upsal. 2, 17—32.

BJORLING, K., and OSSIANNILSSON, F.: Investigations on particles found in
plants infected with beet yellow-net virus. KLA 24, 77—87.

— — Undersokningar rorande individuella variationer i virusoverforande for-
maga hos olika bladlusarter. Socker. Handlingar 1: 14, 1—13.

BORG. A.. GRANHALL, L., och OsvALD, H.: Viixtskvddsproblem. Stockholm, 45 s.

EMILSSON, B.: Undersokningar betriffande spridningen av potatisens virus-
sjukdomar i Sverige. I. Spridning av bladrullsjuka och virus Y aren 1946—
1955. KSLT 97, 313—340, summary 338—339.

GRANHALL, I.: Resistensbiologisk forskning och resistensforadling. KSLT 97,
201—216, summary 211. Med bidrag av K. BJORLING, EE. AKERBERG, 2. BIORK-
MAN och K. VIEWEG.

— Appelmjoldaggen. PFA 58, 17—22, summary 21.

GUSTAVSSON, A.: 1957 ars inventering av strasidesrost. Viaxtskyddsnot. 22,
43—45.

— New races of oat stem rust and crown rust in Sweden. Nuevas razas de las
royas del tallo v de la hoja de la Avena en Suecia. Robigo 6. 15—16.

HacErMARK. U.: Sclerotium cepivorum Berk. en svampsjukdom pa 1ok. Viaxt-
skyddsnot. 22, 14—15.

JOHANSSON, D.: Vixtsjukdomar och skadedjur i Skane-Halland 1958. Viixt-
skyddsnot. 22, 64—68.

— Vixtskyddssituationen 1957 i Skane och Halland. Vixtskyddsnot. 22, 1824,

JONSSON, IE.: Nagra aktuella problem inom ulsideskontrollen av potlatis 1
Nederlinderna och Storbritannien med anknytning till svenska forhallan-
den. Medd. fr. Stat. Centr. Frokontr.-anst. 33, 72—88, summary 86—87.

Krang, C. A.: Phytophthora cactorum. kanske ett hot mot var appleodling.
Fruktodlaren 29. 83—84.

KoLk, H.: Bestamning av utsidesburna svampsjukdomar pa laboratoriet. Nagra
metodikforsok. KSLT 97, 298—312, summary 310—311.

LANGVAD, B.: Overvintringsskador pa grismattor. Tappan 82, 190--191.

LEERSTAM, B.: Sjukdomar pa strasid i mellansverige 1958. Vixtskyddsnot.
22, 60—62.
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LevIN, O.: Chromatography of tobacco mosaic virus and potato virus X. Arch.
of Biochem. and Biophys. 78. 33—45.

MUNTZING, A.: Disease resistance in field trials with cacao at Hacienda Cle-
mentina, Ecuador. Trop. Agricult. 35, 276—278.

NILSSON. G.: Sjukdomar och skadedjur pa blomsterlok. Tappan 82, 143.

NiLssox. H. E.: Om strabassjukdomar och hur de motarbetas. JGD 15, 68—77.

OLOFSSON, B.. ANDREN, F.: Forsok rorande forebyggande besprutning mot
potatisbladmogel 1958.

OLSSON. KARIN: Forsok med DNOC mot Gloeosporium. Vixtskyddsnot. 22,

80—83.

Niagra forsoksresultat med Gloeosporium pa dpple. Fruktodlaren 29, 119—

120.

OSSIANNILSSON. I.: Is tobacco mosaic virus not imbibed by aphids and leaf-
hoppers? KLA 24, 369—374.

RoNDE KRISTENSEN, H.: Virusgulsot hos sockerbetor. Sv. Betodl. Centralfor:s
tidskr. 21, 26—30.

SMEDGARD, G.: Fortsatt undersokning over filtsjukan hos potatis (Rhizoctonia
solani) med sirskild hénsyn till dess ekonomiska betydelse och bekamp-
ning under svenska forhallanden. KSL'T 97, 420—432, Zusammenfass. 431—
432.

— Undersokning rorande filtsjukan hos potatis (Rhizoctonia solani) och dess
utbredning i Halland. KSLT 97, 171—188, Zusammenfass. 187—188.

TuNBLAD, B.: Korkrost pa ipple. Fruktodlaren 29, 111—114.

OsTLIND, N.: Bristsjukdomar. Fruktodlaren 29, 77-—79, 81.

Se dven nr 305, 373, 379, 406, 415, 416, 460, 481, 496.

Tillampad botanik
I Lantbruksbotanik.

ANDERSSON, G.. OLERED. H.. und OLSSON, G.: Zur Nahrstoffaufnahme des Win-
terrapses. Zeitschr. f. Acker- u. Pflanzenbau, 171—179.

ARRHENIUS, O.: Undersokning over markens ledningsférmaga och halt av sma-
element. Socker. Handlingar I, 14, 139—161, 2 bil.

BacHER. I.: Planung und Auswertung von Versuchen. Handb. d. Pflanzenziicht.
2. Aufl. I, 780—815.

BEINHAUER, H.: Die Wirkung von TCA und Dalapon auf Unkriuter und Kul-
turpflanzen. KLA 24, 431—461.

BENGTSSON, A.. HAGSAND, IE., och MALMQVIST, L.: Ensilageviixter for sandjor-
dar. SJ Medd. 93, 125 s., summary 117—122.

BINGEFORS. S.: Raproteinhalten hos trindsid i forsok vid Sveriges Utsides-
forening. SUT 68, 287—295, summary 294—295.

— Senkloverns fordelar och nackdelar i den upplindska viaxtodlingen. Forsok
o. undervisn. 1957—1958 (utg. av Upps. lins hush.-sallsk.), 27—38.

— Svalofs Ulva tetraploid rodklover. Erfarenheter fran forsok och odling i
Mellansverige. SUT 68, 7—32, summary 29—31.

BYLTERUD, A.: Control of couch grass (Agropyron repens P.B.) with trichloro-
acetic acid. AAS 8(:3), 265—278.



376.

386.

387.

388.

389.

390.

391.

592,

393.

394.

395.

396.

397.

398.

399.

SVENSK BOTANISK LITTERATUR 1958 523

IamiLssoN, B.: Olika faktorers inverkan pa potatisens viktsforlust under lagring.
KSLT 96, 329—344, summary 343.

— Potatisodling i 6vre Norrland — mojligheter och problem. JGD 15. 52—59.

I'RIDRIKSSON, S.: Proteinindhold i nogle islandske grwesarter. NJ 40, 111—117.

GADD, L.: Kvicksilverbetningens inverkan pa lagringsdugligheten hos varvete.
Medd. fr. Stat. Centr. Frokontr.-anst. 33, 31—59. summary 55—59.

GESSLEIN, S.: Strasidens mognadsforlopp. JGD 15, 60—67.

GUNNARSSON, O.: Svavel — ett aktuellt viaxtniringsimne. Vaxtniringsnytt 14,
2:12—17.

HanriN, M., och LJUNGBERG. G.: Redogorelse for ett fastliggande godslings-
och bevattningsforsok 1 betesvall i sodra Uppland 1947—1957. Grundfor-
béttring 11, 87—115.

HOLMGREN, O.: Foradlingsresultat och foradlingsproblem for vixtodlingen i
svdostra Sverige. Lantbruksveckan, 157—164.

JANSSON, S. L.: Tracer studies on nitrogen transformations in soil with special
attention to mineralisation-immobilisation relationships. KLA 24, 101—361.

Jansson, S. L.. och TORSTENSSON, (.: Om natriumkloratets reduktion och in-

verkan pa omsitiningen i stallgodsel och halm. KSLT 96, 365—383, summary
382—383.

JOSEFSSON. A.: Torrimnets sammansittning hos olika rotfruktsslag och olika
stamtyper. SUT 68, 220—226, summary 225—226.

LAGERQUIST, R.: Blalusern och rodklover i slattervallar. SJ Medd. 91, 60 s.,
summary 57—>58. Med bidrag av E. STEEN: Vallbestandens ogris enligt

botaniska féaltanteckningar, s. 48—54.

LiNpDER. H., och Wik, M.: Flyghavrens spridning i Uppsala lin orovickande.
Forsok o. undervisn. 1957—1958 (utg. av Upps. lins hush.-sillsk.), 69—79.

LORENSSON, A.: Dagslingden — en faktor att rikna med vid froodling. Sv.
Frotidn. 27, 74—79.

LOOF, B.: Inverkan av olika skordetider pa frokvalitet och drasning hos olje-
viaxter. SUT 68, 61 73.

MANNER. K.: En pagaende undersokning rorande névornas utveckling [som

73, summary 72

ogrisviixter]|. Sv. Frotidn. 27, 114—115.

NILssON, B.: Bestimning av flyvghavrekdarnor med en kemisk metod. Sv. Fro-
tidn. 27, 56—58.

Nomnik, H.: Klor — ett oumbarligt mikroniringsimne {or de hogre vixterna.
Viaxtniringsnytt 14, 1: 12—16.

— Om ammoniumkvivets vixttillginglighet i marken. Vixtnaringsnytt 14
4: 23—28.

— On decomposition of calcium cyanamide and dicyandiamide in the soil.
AAS 8, 404—140.

NYBERG, A.: Meteorologiens betydelse for skogs- och jordbruksforskningen.
KSLT 96, 314—328, summary 328.

OsvALD, H.: Utnyttjandet av vara torvjordar. 1. Ur jordbrukssynpunkt. Lant-
bruksveckan, 258—261.

OTTOSSON, L.: Growth and maturity of peas for canning and freezing. Vixt-
odling — Plant Husbandry 9. 112 s. (Diss. Lantbrukshégsk. Uppsala).
STEEN, E.: Betesgangens inverkan pa vaxtlighet och mark i svenska natur-
16. (Av. diss. Uppsala.)

beten. SJ. sirtr. o. smaskr. 102, 16 s.. summary 15
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STAHLBERG, S.: Hur bor »kaliumtillstandet> bestimmas? Grundférbittring 11,
82—86.

— Nigot om de vanligaste silikatmineralens betydelse som vixtniringskilla.
Lantbruksveckan, 236—247.

— Om markens kaliumtillgangar och metoder for deras virdering. KSLT 97,
389—401, summary 400—401.

TEDIN, O.: Foridling av potatis. JGD 15, 47—051.

WIKLERT, P.: Vissningsgrinsen. Grundfoérbittring 11, 9—25. summary 22—23.

ABERG, E.: Ogriisfrigan i jordbruket. Lantbrukstekn. kalender, 63—70.

— Svensk vixtodling — krav och mdjligheter. Forsék o. undervisn. 1957—
1958 (utg. av Upps. lins hush.-siillsk.), 9—26.

ABERG, E., and AKERBERG, E.: Cold tolerance studies in maize grown under
northern conditions. KLA 24, 477—494, résumé 493—494.

ODELIEN, M.: Kulturviixternas svavelférsorjning. Vixtniringsnytt 14, 5: 6—15.

— Nagra biverkningar av handelsgddselmedel. Vixtniringsnytt 14, 1:1—11.
Se dven nr 82, 178, 189, 202, 204, 205, 207, 250, 318 a, 341, 343, 349, 362—64, 418.

2. Skogsbotanik.

ANDERSSON, I.: Den skogliga froodlingsverksamheten i Norrland. NST. 135—
161.

APPELROTH, E.: Det aktuella bjorkforradet i Finland, Sverige och Norge. NST,
12—39.

ARNBORG, T.: Avelstrid. Om skogsfro. plustrid och froplantager. Skogsigaren
11, 2—6.

— SCA:s tallfroodlingar. Uppsala, 16 s. (Medd. 91 fr. Sillsk. f. prakt. skogs-
foridl.)

— Skogsbolagens plantproduktion for Norrland och Dalarna samt nagra syn-
punkter p& plantskolornas beligenhet och skotsel. NST, 115—134.

BiOrkMAN, E.: Lagringsrota och blanad i skogslagrad barr- och lévmassaved.
K. Skogshogsk. skrifter 29, 128 s., 1 pl, summary 122--127.

— Stockblanad och lagringsréta i tall- och grantimmer vid olika avverknings-
tid och behandling i samband med flottning. K. Skogshogsk. skrifter 30,
62 s., summary 57—60.

BONNEVIE-SVENDSEN, C., og GJEMS, O.: Stroproduksjon hos lerk, bok. gran og
furu. NST, 40—51.

BARRING, U.: Nagra orienterande forsok med kemiska medel mot ort- och

vedartad vegetation. SS Medd. 47: 10, 66 s.. summary 62-—66.

EKLUNDH EHRENBERG, CARIN: Uber Entwicklungsanomalien in Kreuzungsnach-
kommenschaften bei Pinus silvestris L. SS Medd. 48: 2, 14 s., sammanfattn.
13—14.

GUSTAFSSON, A., and StMAK. M.: X-ray diagnostics and seed quality in forestry.
Intern. Un. Forest Res. Organ. Congr. Oxford 1956, 18 s. (Mimeogr. by
Stat. Skogsforskn.-inst. Stockh.)

HADDERS, G., och AHGREN, A.: Kott- och froproduktion samt frokvalitet hos
12-ariga ymptrid av tall. SST 56. 455—468. summary 467—468.

HAGLUND, B., IVARSSON, R., SILLERSTROM, E.: Den levande skogen. 2 uppl.
Stockholm. 209 s.
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HAGNER, S. O. A.: Kottillgangen 1958—1959. Skogen 45, 693, 698.

— Om kott- och froproduktionen i svenska barrskogar. SS Medd. 47:8, 120 s.,
summary 108—120.

HAGNER, S., och SiMAk, M.: Stratifieringsforsok med fré av Pinus cembra.
NST, 227—275, Zusammenfass. 267—273.

HALLANDER, A., SYLVEN, N.: Kippgranar och bordsgranar. Fauna och Flora,
83—88.

HERMELIN, J.: Grebarhet hos tallfré av skilda kvalitetsklasser efter bebandling

med olika temperatur och fuktighet. SST 56, 447—454, summary 454.

HOLMGREN, A.: Svedjningens betydelse for tallplanteringens utveckling i ett
exponerat hojdlage i Norrland. NST, 52—70.

Huss, E.: Om hoéstplantering av tall och gran. SS Medd. 48: 3, 55 s., summary
51—55.

HAGGSTROM, B.: Resultat av nagra forsoksplanteringar. NST, 168—178.

INGESTAD, T.: Studies on manganese deficiency in a forest stand. SS Medd.
48: 4, 20 s., sammanfattn. 17—20.

JoHnnssoN, H.: Groningsmognad och lagringsmognad hos tidigt skoérdat gran-
fro. SST 56, 213—224.

KALELA, A.: Uber die Waldvegetationszonen Finnlands. BN 111, 353—368.

KIELLANDER, C. L.: Hybridliark och lirkhybrider. SST 56, 371—398.

KiHLBERG, S.: Himmelsberget. En undersdkning av skogsbestandets inverkan
pa vattenhushallningen. Grundforbittring 11, 119—140, 175—200, summary
197—199.

KLINGBERG, H.: Den viistmanlindska skogen. Nat. i Vstm., 68—81.

LJUNGBERG, P.: Rapport fran Sunnerbo. [Ormgran.] Féltbiologen 11, 60.

LAG, J.: Preliminary report on calculations of quantitative relationships between

soils and soil-forming factors. AAS 8, 279-—284.

MALMSTROM, C.: Utnyttjandet av vara torvjordar. 2. For skogsproduktion.
Lantbruksveckan, 261—269.

— Vira torvmarkers utnyttjande for skogsproduktion. Beten-vallar-mossar 10,
22—31.

MANSsON, H.: Det svenska bokskogsproblemet. SkN 45, 101—120.

NILSSON, B.: Om sambandet mellan modertrid och avkomma hos tall och gran.
SST 56, 55—68.

— Studier av 3-ariga avkommor efter korsning svensk granXkontlinentgran.
SST 56, 2256—250.

OKSBJERG, IZ.: Senderdelingsprocesser i sur humus. K. Skogshogsk. skrifter 31,
30 s. [Summary]| 26—30.

OLSSON, G. A.: Hilleskogen. Nat. i Vstm., 335—344.

PrLym ForsHELL, W.: Norrlands skogar under 75 ar. SST 56, 137—152.

SAMUELSSON, K.-R.: Uttorkningsforsok med tallplantor. Skogen 45, 250, 260.

V. D. SCHULENBURG, A. F.: Om lirken och dess odling i Norden. SST 56, 359—
370.

SiMAK, M.: Den slovakiska ldrken. SST 56, 123—136, summary 134.

Tamm, C. O.: Forest fertilization in Europe, its research and practices. Forest

Fertilization, a handbook pres. by the American potash inst., 2—11.
— Skogliga mark- och niringsproblem i Storbritannien och Nederlinderna.
SST 56, 347—358.
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Tavym, C. O.: The effect of nitrogen fertilization on tree growth and foliage
composition in a forest stand. Colloque VIe Congr. Intern. de la Science du
Sol Paris 1956. 150—157.

TEAR, J.: Om ogrisbekiimpning i skogsplantskolornas nysadder av gran och
tall med dinitrobutylfenolalkanolaminsalt. Skogen 45, 328—329.

THEMLITZ, R.: Ett bidrag till vaxtniringsfragorna inom skogsbruket. Tyska
erfarenheter. Vixtnaringsnytt 14, 2: 7—11.

TIREN, L.: Om forsok med plantering av tall och gran i Norrland. SS Medd.
47:5, 99 s., summary 93—99.

WESTFELDT, G. A.: Vara tradbjassar. Fran Bords och de sju hiraderna 13,
41—50.

Se aven nr 73, 396, 465, 474, 484, 495, 520, 521, 554. 555.

3. Hortikulturell botanik.

DANIELSSON, B.: Mirklig botanisk anliggning i Halland. Virld och Vetande 8.
41—45.

FErRNQVIST, I.: Kemisk kartgallring. PFA 58, 69—73.

JonanssoN, E. (EmiL): Faktorer, som paverkar blomningen hos frukttrad.
Fruktodlaren 29, 53, 57.

— Magnesiumbrist vid fruktodling. Fruktodlaren 29. 80—81.

— Niringstillforsel vid fruktodling. JGD 15, 121—127.

— Sort- och grundstamsforsok med apple i Sverige 1942—1957. Medd. fr. Stat.
Tradg.-fors. 113, 40 s., summary 37—38. resumo 38—39.

Jonansson, E. (Eav), och PAASUKE, MARI: Forvaringsforsok med odlade bar
och plommon vid Alnarp 1954—1957. Medd. fr. Stat. Tradg.fors. 118. 34 s..
summary 31-—32, resumo 32—34.

JoHAnssoN, E. (ErRLAND): Néagot om vinterhirdig rhododendron. Téappan 82.
59—62, 181—185.

NILSSON, A.: Vara almar. Weibulls Allehanda, 21—25.

NILSSON. E. (EVERT): Néagra perenna Oxalis-arter. Hemtriadgarden 6. B, 92—93.

NILSSON, I.: Bekampning av ogras i fruktodlingar. PFA 58, 5—9.

— Odling av frukt och bir. Stockholm, 296 s.. 32 pl

— Tyska undersokningar over dpplegrundstammar. Hemtriadgarden 6. B. 148—
149, 152.

NiLssON, P.: Klippkorsbir, Prunus Mahaleb. PFA 58, 35—38.

Nirzerivs, T.: Boken om trad. Stockholm. 469 s.. 32 pl

PAHLMAN, A.: Fran stickelbiiret till krusbiret. En rapsodi. PFA 58, 31—34.

SAHLSTROM, H.: Mikroklimat och fruktodlingsklimat. PFA 58, 39—47.

SIOBERG, G. H.: Bjorkar. Tappan 82, 141—142, 144

— Jatterams. Tappan 82, 151-—152.

— Nagra vackra Daphne. Tiappan 82, 56—358.

SAKO. J.: Av frogrundstammar fororsakade variationer hos dppletrid. PFA 58,
85—98, summary 96—97.

WaALLEN, K. A.: Ljungsorter for tradgarden. Tappan 82. 4—5

WEBULL, G.: Experiments with turf-grasses 1948—1955. Agri Hort. Gen. 16,
209—220.

Avarr., H.: Kemisk ogrishekimpning i koksvixtkulturer. JGD 15, 128—132.

OstLIND. N.: Koéldskador pa frukttrid. Fruktodlaren 29, 21—22,

Se aven nr 279, 350, 352. 360, 365—67, 396, 583. 595.
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Viaxtgeografi (med floristik). Ekologi

ALMESTRAND. ASTA: Insjons vixtvirld. SvN, arsb. 49, 13—24.

— Nyare ron inom avloppsvattenbiologien. Sv. Naturvetenskap 11, 319—328.
summary 328.

ANDERSSON. INGA: Ormgran och dubbla vitsippor i Smaland. Falthiologen 11, 39.

BERGLUND. B.: Inventering av Blekinges flora. BN 111, 479—481.

BOcHER, T. W.. & LARsSEN, K.: Geographical distribution of initiation of
flowering. growth habit. and other characters in Holcus lanatus L. BN 111,
289—300.

DAHLGREN. K.V.O.: Nagra strovtag i Salatrakten. Nat. i Vstm., 299-—312.

Enquist, IF.: Tidens och temperaturens betydelse. Gothia 8. 76—S81.

EricsoN. J.: Bidrag till Skanes Flora. 53. Floran i N. Rorums socken. BN 111,
401—418, summary 417—418.

F.aGrr, K.: On the climatic demands of oceanic plants. BN 111, 325—332.

FracH. B.: En orientering om Stora Karlsos flora under 1957. Fauna och Flora.
225—242.

Frinck, K.-E., och HyrLMmO. B.: Cotoneaster som {ridgardsrymling. BN 111,
650—652.

FRrANSSON. S.: Stutekirret pa Glahojden i sydvastra Varmland. SBT 52, 112—
132, summary 128—129.

FRIBERG, J.: Sormlandsinventeringen. Katrineholmstraktens flora. Fiitbiologen
11, 28—29.

IFries, M.: Skogslandskapet pa Sotenis och Stiangenis i Bohuslin under histo-
risk tid. Geographica, Skrifter fr. Upps. univ. geogr. inst. 35, 105 s.. 1 kartbil.

GUSTAVSSON, A.: New records for Peronospora camelinae Gium. in Canada
and Sweden. BN 111, 200—208.

HALLENBORG. T.: De vistsvenska myrarna. Hallaindska hogmossar. Hallands

HAMRIN, A.. och WALLDEN, B.: Kring Arboga och Kungsor. Nat. i Vstm..
281—289.

Heprin, B., JuriN, E., och PEKKARI, A.: Ceratophyllum demersum blommar
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FERRY. J. F. and WaRrD, H. S.: Fundamentals of Plant Physiology. First Printing
(288 sidor). — The MacMillan Company. New York 1959. Price $6.50.

Boken ar avsedd att infora lisaren i elementir vaxtfysiologi och den vinder
sig i forsta hand till dem som pa det akademiska lagstadiet soker skaffa sig
kunskap 1 detta dmne. Med detta for 6gonen har forfattarna inte velat gora
texten alltfor omfangsrik genom att diskutera ett flertal tinkbara forklaringar
av ett visst vixtfysiologiskt fenomen. De har i stillet nojt sig med att fram-
fora en eller tva logiska forklaringar som for néirvarande synas vara mest
acceptabla. Forfattarna har lyvckats mycket gott med denna uppgift, sirskilt
som denna kortare framstillning tillfredsstiller hogt stillda krav i fraga om
noggrannhet.

I ett av inledningskapitlen moter lasaren en nyttig genomgang av en del ele-
mentira fakta inom kemi och fysik: atomen och dess byggnad, 16sningar, feno-
men vid fasgrinser, emulsioner och kolloidala suspensioner. Anmiirkas bor att
framstillningen pa nagot stille gott kunde vara mera distinkt, sa t.ex. (sid. 15)
ar det onskvart att framhalla att »A one-normal (1 N) solution contains one
gram-cequivalent of the solute in one liter of solution» i stillet for som nu

A normal solution contains one gram-equivalent . . > 1 séirskilt kapitel beskri-
ves sedan vixteellen med dess bestandsdelar. likasa de olika kemiska kompo-
nenter som cellviggen kan innchalla.

Osmosen, med bade dess orsaker och verkningar, som for manga ar svar
att forsta och ofta kanske én svarare att lira ut till andra, presenteras pa ett
sa klart sitt for den tilltinkta lisekretsen man giarna kan begiira. Det ar glid-
jande att konstatera att forfattarna insett att man vid hithorande resonemang
maste halla i huvudet det fundamentala forhallandet att (sid. 37): varje
individuell partikel eller substans (jon. molekyl, molekyl-aggregat, vatten, ete.)
strivvar att vandra fran en plats diar dess koncentration ar hogre till en plats
dir dess Koncentration ér ligre (diffusion).

I kapitlet om osmosen moter man en oklarhet, som det i 6vrigt finns fa av i
denna bok for att vara en 1:a-upplaga. Pa sid. 46 redogores for rottrycket. Det
kunde hér gott framhallits pa ett klarare sitt att savflode ur ett stubbskir ar
ett fenomen och droppbildning vid hyvdatoder (guttation) ett annat och inte
samma sak. men att den drivande kraften i bada fallen ér rottrycket. Vidare
ar det oklart vad som avses med »The pressure developed by the movement
of the water into the roots is called root pressurer. Tvder man det pa det for
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forfattarna ogynnsammaste siittet ar pastaendet felaktigt. tv med begreppet
rottryck avses aldrig markvattnets tryck pa roten.

Oklarheterna ar som sagt fia i denna bok men pa sid. 46 har insmugit sig en
felaktig deklaration. Det torde vara fa forskare som i dag i likhet med forfat-
tarna vill pasta att vattnet intages aktivt i roten.

I kapitlet om vixtens niringsfysiologi dr det trevligt notera att man har
berett plats for en sammanstillning 6ver de symptom man kinner till vid olika
slag av mineralimnesbrist. Fotosyntesens mekanism, liksom respirationens,
presenteras i klart och begripligt sprak. Detsamma giller om enzymernas roll
och om naturen hos de viktigaste forloppen inom kolhydraternas, fetternas
och proteinernas biokemi. Detsamma giller vidare om tillvixten och dess
dvnamik, intymmande differentiering, meristem, somn och vila, tillvixt-regu-
latorer. Stort utrymme har givits at en ordentlig genomgang av marken och
dess fuktighetsforhallanden, rottillvixten och rotsystemets arkitektur i for-
hallande till marktypen, samt ovriga ekologiska faktorers inverkan pa plantans
utveckling.

Det bor till bokens manga positiva drag liaggas vtterligare ett. att den i sin
helhet éir vil forsedd med goda foton och klara diagram. Den som oOnskar
skaffa sig kunskap i vixtfysiologi utover vad boken kan erbjuda finner i dess
referensavdelning hiinvisning till ett 70-tal publikationer.

Som slutomdome ma framhallas att forfattarna har foredémligt genomfort
sin foresats att inom ett mattligt utrymme presentera och forklara fundamen-
tala forhallanden i viixternas fysiologi. Deras bok rekommenderas darfor varmt
till att nyttjas som liarobok vid studier for 1 betvg vid universitet, vidare som
larobok {or blivande agronomer, hortonomer, jigmistare, farmacevter. ete. Den
svnes ocksa vara virdefull for lirare av skilda kategorier.

PAR FFRANSSON

L. J. Aupus: Plant Growth Substances. Second edition. (Plant Science Mono-
graphs. No. 1). Pp. XXII+554. 34 plates. London: Leonard Hill (Books),
Ltd., 1959. 65 s. net.

The timing for a new edition is an indication of the rapid increase in our
knowledge in the field of growth regulating substances, and therefore this
new book by Prof. Audus is a desirable contribution to the knowledge concern-
ing many physiological aspects of the use of plant growth-regulating substances
in agri- and horticulture and will undoubtedly be widely welcomed. No
attempt is made to give detailed instruction for their use and it is rather self-
evident that many layman and non-specialist with little theoretical training will
hesitate about the use of growth regulating substances. Therefore it is our hope
that when the third edition will come it will be divided into two or perhaps
three different books. one dealing with theoretical problems and another part
dealing with the more practical aspects.

When we overlook this attempt to make a book for the practically working
men and some cmisstakes» in the glossary it is really an excellent book of
substantial value to all who study the problems of growth-regulating sub-
stances.

Many references to original literature are given. Of special value is the
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excellent photographs. Much information is also given in diagrams and tables,
and all this summarized make it an extremely useful handbook.

VagN TULLIN

Reprints of Later Starting Point Books for Botanical Nomenclature. Vol. I.
Revision des Nostocacées hétérocystées dans les principaux herbiers de France

par ED. BORNET et CH. FLAHAULT. — Réimpression 1959 avee une introduction
biographique et bibliographique par P. BOURRELLY. — Weinheim/Bergstr.

Published by H. R. Engelmann (J. Cramer), 1959. Cloth, 8v°. With the
authors’ portraits. — Ann. Sci. Nat. Bot. VII, 3, p. 324—381; ibid. VII, 4, p.
343—373; ibid. VII, 5, p. 51—262.

This is the first one among the books belonging to those important works
which are to be used as starting points for the nomenclature of certain
groups of Algae instead of Linnaeus’ Species Plantarum 1753. To every one
who is not an orthodox »nomenclaturist» the conservation of these later

starting points — as stated in the »International Code of Botanical Nomen-
clature 1956» Article 13, g — seems without doubt the best way out of the

difficulties. These books are, however, since long out of print and very difficult
to obtain, so it has been considered necessary to reprint them.

I need not repeat all the arguments in favour of the later starting points.
Only the confusing works by O. Kuntze (Revisio generum plantarum 1891-—93)
and by F. Drouet and W. A. Daily (Revision of the Coccoid Myxophyceae
1956) may be named. Contrary to these authors the present reviewer is fully
convinced that the practice of later starting points has been and still is very
useful to all students of the concerned groups. As I see the reason for taxonomy
the most important question is to get somewhat of a constancy into the nomen-
clature and not to change names as soon as an opportunity for such a mani-
pulation appears.

I hope myself sincerely that the abolition of the later starting points, as
proposed by Silva, never may be accepted.

RoLr GRONBLAD

J. C. Rrrcuie: The vegetation of northern Manitoba. III. Studies in the
subarctic. — Arctic Institute of North America. Technical Paper 3. Montreal
1959. 56 sid. Pris $2.00.

I denna uppsats behandlas oversikiligt vegetationen och floran inom ett
180 km? stort omrade i norra Manitoba, ¢:a 10 mil visterut fran Hudson Bay.
Omradet ligger inom de yttersta delarna av den boreala barrskogsregionen och
endast nagra fa mil fran den arktiska tundran. Det synes vara niistan helt
opaverkat av ménniskan.

Storsta delen av arbetet fgnas at en beskrivning av omradets vegetation.
Dérvid behandlas de olika landformerna var for sig. Forhiirskande inom omra-
det ér barrskogar med Picea mariana och P. glauca. Larix laricina intar ocksa
betydande arealer, frimst sadana dir skogsbrand nyligen gatt fram. Botten-
skiktet i skogarna domineras oftast av lavar. Viktigast dr Stereocaulon paschale
ssp. evolutoides, medan Cladonia-arter dr av mera underordnad betydelse.
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Detta sitter forf. i samband med en intensiv betning och trampning av renar
liksom Du Rietz och Kalliola tidigare gjort i Skandinavien. Det undersokta
omradet ligger inom ett av den kanadensiska skogsrenens (karibons) viktigaste
vandringsstrak. Torvmarker intar ocksa stora arealer. I de skogklidda myr-
samhillena med ligvuxen Picea mariana forekommer Ledum decumbens och
L. groenlandicum medan Chamaedaphne calyculata, som forekommer inom
omradet, saknas. I de Oppna myrsamhillena visar vegetationen genom sin
zonering ete. manga drag Overensstaimmande med vad vi brukar kalla fattig-
kirr. Exempelvis forekommer samtliga av forf. uppriknade Sphagnum-arter
allmint i den nordiska vegetationen under likartade standortsférhallanden.
Aven vattendragens vegetation, som forefaller ovanligt artfattig, behandlas.

[ en avslutande artlista upptas 257 arter, diarav 137 kiarlviaxter, som fore-
kommande inom omradet. Trots dess beligenhet nédra det arktiska omradet,
ir endast 10 %0 av arterna rent arktiska, medan ovriga ar boreala eller arktiskt-
boreala. Niarmare hilften av de angivna arterna férekommer ocksa i Norden:
1 manga fall tillhor dock typerna inom de bada omradena skilda taxa av ligre
valor. Aven i detta sammanhang kan flera intressanta ekologiska jamforelser
goras.

NiLs MALMER

Die Evolution der Organismen. Herausgegeb. von G. HEBERER. Bd. 1 och 2.
XVI + 1328 sid. 2. erweiterte Auflage. — Gustav Fischer Verlag, Stuttgart.
DM 132.

Detta stora, synnerligen véardefulla arbete foreligger nu i fardigt skick. Det
har drojt sedan jag refererade verkets bada forsta Lieferungen som kom ut
1954, den sista har utkommit i host. Stora forandringar har gjorts sedan forsta
upplagan och flera nya kapitel har infogats. Die Evolution der Organismen
bestar av ett antal fristaende avsnitt av framstaende, ofta ledande forskare.
Trots det ritt stora antalet forfattare har verket dock en enhetlig prigel, vilket
ar anmarkningsvirt. En forestillning om verkets rikedom pa uppgifter far man
av sakregistret som omfattar 67 stora, trespaltiga sidor. IXtt ofta mycket stort
antal arbeten finns anférda efter varje avsnitt. Den typografiska utstyrseln
av boken ir av mycket hog kvalitet.

Lieferungen 3 och 4 innehaller avdelningen »Die Kausalitit der Phylogenie
Hir skriver Schwanitz om »Genetik und Evolutionsforschung bei Pflanzen
Avsnittet ticker ett omrade som i senare tid ofta behandlats i framstaende
arbeten frimst av  Stebbins. Schwanitz® avsnitt ar lattlist och mycket vil
illustrerat och aterger manga intressanta ron fran tysk litteratur som ej cite-
rats tidigare. Hans framstillning dr kanske nagon gang en smula okritisk, si
nir han skall finna exempel pa nya arters framkomst ur tva arter som blott
ar genetiskt olika, alltsa ur ren mendelklyvning. Som exempel har han bl.a.
Salix-korsningar, dar morfologiskt starkt avvikande plantor kan komma fram,
utan att beakta att dessa typer dro polyploider och darfor ritteligen hor till
hans kapitel »Sippen- und Artbildung durch Polyploidie». Schwanitz har dven
skrivit ett stort avsnitt om kulturvixterna »Die Entstehung der Nutzpflanzen
als Modell fiir die Evolution des gesamten Pflanzenreichs», han har for ett
par ar sedan givit ut en bok om dessa. Motsvarande zoologiska avsnitt utgores
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av »Genetik und Evolutionsforschung bei Tieren» av Liiers och Ulrich, vilket
tar stor hinsyn till evolutionsforskningen hos Drosophila och synes mig vara
en mycket bra framstilllning, samt en modern behandling av problemet
»Domestikation und Stammesgeschichte» av Wilhelm Herre. Ett avsnitt av
denna del av boken behandlar selektionsteorin och ér skrivet av den bekante
kinnaren av detta &mne Wilhelm Ludwig. Det sista avsnittet av denna del av
boken, »Theorie der additiven Typogenese», innehaller utgivarens, C. Heberers.
syn pa evolutionen.

Den fjiarde och sista avdelningen handiar om hominidernas fylogeni. Det
storsta och viktigaste avsnittet hiir dar Drechlers om minniskans fossilhistoria.
Det éar siikert en vilkommen skildring da hir manga av de talrika moderna
fynden behandlas. Det omgives av avsnitt om hominidernas stillning inom
primaterna, om sliktskapsforbindelserna inom minniskosliiktet och om miin-
niskorasbildningens genetik. Det sista avsnittet heter »Stammesgeschichte des
Seelichen» eller Paleopsychologi. Det ir forfattat av Freiherr von Eikstedt och
erbjuder atskilligt av intresse.

Ett rikt och vackert arbete och en handbok i evolutionslirans manga
aspekter!

ARTUR HAKANSSON
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Notiser

Fysiografiska Siillskapets Linné-medalj. Kungl. Fysiografiska Sillskapet i Lund
har vid sin arshogtid d. 2 dec. 1959 utdelat sin Linnémedalj i guld till professor
Robert Fries. Stockholm.

Giteborgs Botaniska Tridgard. Till intendent vid Goteborgs Botaniska Triidgard
har fran den 1 mars 1960 utnamnts fil. lic. Bo Peterson. Lund.

Doktorsdisputationer. Vid Stockholms Hogskola forsvarade fil. lic. Henning Horn
af Rantzien den 21 nov. 1959 avhandlingen: »Comparative studies of some modern,
Cenozoic, and Mesozoic Charophyte fructifications». Vid Uppsala universitet dis-
puterade fil. lic. Eskil Wikberg den 10 okt. 1959 pa avhandlingen: »Studies on bio-
chemical mutations in Ophiostoma with special reference to some pyridoxamine-
deficient strains» och fil. lic. Gerd Bendz den 28 nov. 1959 pa avhandlingen: »A study
of the chemistry of some Marasmius species

Forskningsanslag. Statens Naturvetenskapliga Forskningsrad
har under sommaren och hosten 1959 utdelat anslag till bl.a. foljande forskare och
undersokningar: Till doc. O. Almborn, Lund. for ulgivande av en flora 6ver Svd-
afrikas lavar; till fil. kand. O. Bjorkman och fil. mag. P. Holmgren. Uppsala. for
insamling av genetiskt forsoksmaterial av Solidago virgaurea i Spanien; till tekn.
lic. I. Bosund. laborator A. Deutsch och prof. G. Ehrensvird, Lund. for undersokning
av bensoesyrans och salicylsyrans tillvixthammande effekt pa mikroorganismer;
till prof. H. Burstrom, Lund, for undersokningar over auxiner och tillvaxt: till fil.
lic. T. Denward. Svalov. {or undersdkning over inkompatibilitetsallelernas stabilitet och
funktion hos rodklover; till prof. G. . Du Rietz. Uppsala, for kvartirbotaniska
forskningar pa svenskt och nordamerikanskt material samt paborjande av pollen-
analvtiskt arbete: till prof. G. Ehrensvird. Lund. for studier over korrelationen
rorande acetat- och formatomsittning i mikroorganismer under vilo- och tillvaxtfas;
till fil. lic. S. Ellerstrom, Svalov. for forskning dver aneuploidiens inverkan pa vitali-
tet och fertilitet hos tetraploid rag; till prof. H. Erdtman, Stockholm, for studier
over barrtriadens kemiska bestandsdelar och deras taxonomiska betydelse; till prof.
R. Florin, Stockholm, for undersokningar betriffande 1) morfologi, anatomi och
svstematik hos gvmnospermer, siarskilt barrtrad, 2) systematisk embryologi hos
kompositer; till laborater S. Florin, Uppsala, fér pollen- och diatoméanalytisk under-
sokning av fornsjolagerfoljder i Sveailvsomradet i Degerforstrakten, med C'-date-
ringar; till fil. lic. P. Fransson, Lund, for syntes av radioaktiv indol-3-attiksyra;
till doc. Lisbeth Fries. Uppsala. for undersokning av rodalgernas niringsfysiologi
under kontrollerade betingelser; till prof. N. Fries, Uppsala. for fysiologisk-genetiska
undersokningar over vissa ligre vixter odlade i renkultur samt for forskning och
forskningshandledning i mikroorganismgenetik; till mag. scient. K. Gundersen. Gote-
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borg. for fysiologiska och mikrobiologiska undersokningar av rotrotesvampen,
Fomes annosus, i medier innehallande den antibiotiska substansen cykloheximid;
till doc. O. Hedberg, Uppsala, for jamforande undersokningar av pollenregnets repre-
sentation i moss- och lavtuvor pa triadstammar resp. i torvens ytskikt i ett antal
olika vixtsamhallen samt vidare for insamling av vissa arktiska och boreala karl-
viaxter i Kanada; till prof. T. Hemberg, Stockholm, for studier av auxiner, speciellt
tryptamin, samt tillvixtinhibitorer hos fron och rotande vixtdelar och vidare for
undersokning av de i vilande potatis forekommande inhibitorernas inverkan pa
potatisens andning och stirkelsenedbrytning; till doc. H. Hertz, Lund, for under-
sokning av geoelektriska effekten hos vixter och darmed besliktade problem: till
fil. lic. G. Jansson. Sollentuna, for isolering av groningshammare fran gronings-
mogna korn samt isolering av ett enzym som forstor denna groningshimmare: till
doc. B. A. Kihlman, Uppsala, for studier over effekten av strialning och radiomime-
tiska kemikalier pa kromosomstrukturen: till doc. A. Lima-de-Faria, Lund. for auto-
radiografiska studier av DNA- och RNA-syntes i kromosomer; till prof. H. Lunde-
gardh. Penningby, for undersokningar oOver de respiratoriska enzymens kinetik i
levande organismer och homogenat av vivnader samt vidare for inkop av en snabb-
registrerande Speedomax G for komplettering av nykonstruerad »Scanning Spectro-
photometer»: till doc. B. Lovkvist och prof. H. Weimarck, Lund, for kromosomtals-
bestamningar av skanska vixter med sirskild hiansyn till arter med vid ekologisk
amplitud; till laborator A. Nygren, Uppsala, for undersokning av den fysiologiska
och biokemiska bakgrunden till ekotypdifferentieringen hos hogre vixter; till fru
Elsa Nyholm, Lund. for arbete med »Illustrated moss flora of Fennoscandia-». fasc.
IV och V; till doc. H. Runemark. Lund, for taxonomisk och cytologisk bearbetning
av material fran Cykladerna: till fil. mag. Margareta Rydholm, Uppsala, for under-
sokning av mikroorganismfloran vid biologisk rening av foérorenat vatten: till prof.
M. G. Stalfelt. Stockholm, for undersokningar 6ver a) kolsyrans betydelse for stoma-
cellernas funktion, b) sambandet mellan rotbildningen och vixtens vattendeficit; till
fil. kand. B. Walles och doc. D. v. Wettstein, Stockholm. for biokemisk-genetiska
undersokningar av klorofyllmutanter, samt till doc. C. Weibull. Stockholm. fo6r
undersokningar Over strukturelement inom bakteriecellen.

K. Fysiografiska Sédllskapet i Lund har i december 1959 utdelat
bl.a. ett anslag pa 700 kr. till sektionen Blekinges flora av Lunds Botaniska FForening
for inventering av kirlvixtfloran i Blekinge.

Statsanslag till Botaniska Notiser. Statens Naturvetenskapliga Forskningsrad har
tilldelat Lunds Botaniska Forening ett anslag pa 17.000 kr. for utgivande av Bota-

niska Notiser under 1960 samt ett anslag pa 11.000 kr. for utgivande av general-
register till argangarna 1939—1958 av tidskriften.
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Lunds Botaniska Forening 1959

Beskyddare

H. M:T KONUNGEN

Hedersledamaoter

Professor NILS SYLVEN, Vegagatan 16, Lund

Professor GOTE TURESSON, Klostergatan 10, Lund
Professorskan ANNA MURBECK, Palsjovigen 4, Lund
Boktryckare CARL Bros. Bytaregatan 6, Lund
Professor Eric HULTEN, Riksmuséet, Stockholm 50
Professor ARTUR HAKAansson, O. Vallgatan 37 a, Lund

Styrelse
Professor HENNING WEIMARCK, ordforande: Docent OVE ALMBORN, vice ord-
forande: Fil. mag. JAN ERIcsoN, sekreterare; fil. mag. SVEN-ANDERS BJORSE.
vice sekreterare. Ovriga ledaméter: Docent BErTIL HyLMO, Docent BORJE
LOovivist, Fil. lic. ANDERS KyLIN, Fil. mag. SVEN-OLOV STRANDHEDE, samt
Fil. mag. St16 FALK.

Funktiondrer

1:e Museiintendent Tycno NORLINDH, arkivarie: Docent HAKON HIELMQVIST,
redaktor, Fil. lic. ANDERS KYLIN, kassor.

Ombud
I Uppsala: Vakant
I Stockholm: Fil. lic. MANS RYBERG, Oxenstiernsg. 12, Sthlm NO
I Goteborg: Vakant
[ Finland: Docent HANs LUuTHER, Djurgardsvillan 8, Helsingfors

Sektionen Skanes Flora

Professor HENNING WEIMARCK, ordf., Direktor KARL-EVERT FLINCK, sekr.

Sektionen Blekinges Flora

Greve HANS WACHTMEISTER, ordf., Fil. lic. BJORN BERGLUND, sekr.
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Redaktionskommitté

Professor ARTUR HAKANSSON., Professor HENNING WEIMARCK och
BERTIL HYLMO

Stipendiekommitté

Professor ARTUR HAKANSSON. Professor HENNING WEIMARCK och
BERrTIL HYLMO

Nya medlemmar — New members

1.12.1958—1.12.1959

Svenska — Swedish

ADOLFSSON, GUNNEL, Amanuens, Atterbomsviigen 36. Stockholm K
AHLGREN, SVEN, Fil. stud., Spolegatan 14 n.b., Lund

AHMADJIAN, VERNON, Mr, Institution f. systematisk bot., Uppsala
ALMQUIST, SVEN, Adjunkt, Erikslustviigen 34 Al Malmo V
BiOrN, LArs OLor, Fil. kand., Botaniska Laboratoriet, Lund
CHRISTOFFERSSON, INGVAR, Fil. stud., Snickareviigen 4, Lund
FALTHAMMAR, IVAR, Fil. mag.. Stadionsgatan 55 EIX, Malmo
GEORGSON, KUELL, Fil. stud., Trollebergsviigen 36 B, Lund
GERELL, RUNE, Fil. stud., Berzelius viig 4, Rum D 216, Lund
GILBERTSON, AKE, Fil. stud., Gronegatan 19 A, Lund
GUDPJONSDOTTIR, SIGRUN, Iil. stud., Akademiska Foreningen. Lund
GUSTAVSSON, ARNE, Fil. stud., Karl XI:s gatan 11 C, Lund
JonanssoN, BeEnaT, Fil. stud., Benzelius viig 4 A, Lund

JONSON, BriTT, Assistent, Alingsasviigen 16, Johanneshov.
JONSSON, HaRALD, 1:e assistent, Sibyliegatan 17 B, Uppsala
KARrLSSON, Torg, Fil. mag., Kaprifolieviigen 21, Lund

Krirz, G., Drottninggatan 14, Uppsala

LANDGREN, INGEMAR, Liroverksadjunkt, Villagatan 67 C, Ornskoldsvik
LaNGvAD, BiarNE, IForsoksledare, Weibullsholm, Landskrona
LINDBERG, KNuT, Dr Med., Gladstoneviigen 5, Lund

LJUNGGREN, LArs, Fil. kand., Bredgatan 22 A, Lund

MobeN, Orov, Liroverksadjunkt, Drottninggatan 46, Karlstad
NICKLASSON, ALLAN, Fil. stud., Clemenstorget 10, Lund

NiLssoN, KariN, Fil. stud., Regementsgatan 17, Malmo V
NORDSTROM, MARIANNE, Stud., Kristinelundsviigen 29 A, Malmo V
NysTROM, EL1S, Agronom, Strandvallen, Gissebo

OHLEN, GUNNAR, Fil. stud., L:a Fiskaregatan 5, Lund
Samrealskolan, Vadstena

SANDGREN, UNo, Fil. stud.. Tornaviigen 19!, Lund

SNYGG, B. G., Fil. stud., Arkivgatan 17, Lund

SONESSON, MaTs, Fil. stud., Agardhsgatan 3, Lund
Stadshiblioteket, Amal

SVENSSON. SOREN, Iil. stud., Schlyters viig 8, Lund

Docent

Docent
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TROTZI1G, ANNASTINA, Fil. mag.. Tomegapsgatan 15, Lund
WanpAs, FoLke, Hort. stud., Hortonomkursen, Alnarp

Utlandska — Foreign

Biblioteka Akademii Nauk, Uliza Abovian 61, Erevan, S.S.S.R.

Biblioteka Akademii Nauk, Prospekt Stalina, 108, Minsk, S.S.S.R.

Bibl. Akademii Nauk Filial, Baltijski pos. 42 b, Moskva D — 219, S.S.S.R.

Bibl. Akademii Nauk, Moskovskoje Otdelenije, 2 Donskop proezd, 9, Moskva
71,-5:S:S.R:

Bibl. Akad. Nauk Vostochnoje Otdelenije, 2 Donskoj proezd, 9, Moskva 71,
S.8.S.R.

Bibliotecka Akademii Nauk, Bulvar Estonija 7/9, Tallin, S.S.S.R.

Birp, CHARLES D., Dr., Dept. of Botany and Plant Pathology, Oklahoma State
University, Stillwater, Oklahoma, USA

Botaniska Institutet, Universitet i Oulo, Kasarmintie 7, Oulu, Finland

Bouros. LouTry, Dr., The Herbarium, Agricultural Museum, Cairo, Egypten

DANSEREAU, PIERRE, Professor, Institut Botanique de I'Université de Montréal,
4101 est, Rue Sherbrooke, Montréal 36, Canada

ErrL, H., Dr., Brezova n.Sv. 169, Morava, Tjeckoslovakien

GIER, L. J., Professor, Dept. of Botany, William Jewell College, Liberty, Mis-
souri, U.S.A.

IHANSEN, ALFRED, Cand. mag., Veterinwer- og Landbohojskole, afd. for syst.
botanik, Képenhamn V., Danmark

HANSEN, H. MOLuorMm, Dr. phil., Botanisk Museum, Gothersgade 130, Kopen-
hamn K, Danmark

KorrE, IFriTz, Dr., Huberstrasse 20, Bielefeld, Tyskland

MoORRISON, M. . S., Dr., Université de Montréal, Institut Botanique 4101 est,
Rue Sherbrooke, Montiéal, Canada

Murrany, Joux H., Rev., S.J., Dept. of Biological Sciences, Loyola University,
6363 St. Charles Ave., New Orleans 18, La. USA

Niewmi, AKE, Iil. stud., Gyldensviigen 4 B 19, Helsingfors-Drumsd, Finland

PACKER, JOHN G., Professor, Dept. of Botany, University of Alberta, Edmonton,
Canada

RAavyMOND, MARCEL, Curator of the Herbarium, Montreal Botanical Garden,
4101 east, Sherbrooke Street, Montreal 36, Canada

Ruzicka, J., Dr., Trebon, Tjeckoslovakien

SasTri, R. L. N., Dr., Andhra University, Department of Botany, Waltair,
Indien

Selsko Khozjajstven, Bibl.,, Orlikov per I/II, Moskva, S.S.S.R.

VICKERY, ROBERT K., Jr, Dr., Division of Biology, Univ. of Utah, Salt Lake
City, 12, Utah, USA

WiLCE, ROBERT T., Dr., Department of Botany, University of Massachusetts,
Amherst, Mass., U.S.A.

OLGAARD, PovL, Hovedbogholder, Lundtofteparken 37. Lyngby. Danmark
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Antal medlemmar den 1 december 1959: 803.

Botaniska Notiser har utom till medlemmarna utgatt till 46 subskribenter
genom C. W. K. Gleerups IForlag. Sammanlagt 156 ex. har limnats till Bota-
niska Biblioteket och Universitetsbiblioteket i Lund for tidskriftsbyten med
huvudsakligen utlindska institutioner. varjamte Universitetshiblioteket inkopt
45 ex. — Tidskriften har tryckts i en upplaga pa 1300 ex.

Errata

S. 57, Zeile 11 und 16. steht A. arvensis, soll sein A. microcarpa
P. 85, line 6 from below, instead of debaryana, read debaryi



