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On Rorippa < sterilis in Sweden

By BENGT JONSELL

Institute of Systematic Botany, Uppsala

The planl previously known as Roerippa nasturtium-aquaticum was
demonstrated by Manton and Howard to comprise one diploid (2n=32]
and one tetraploid (2n=064} series of populations (Manton 1935, Howard
& Manton 1946, Howard 1947).' The name R. nasturfium-aqualicum
was then relained for the diploid taxon. while the tetraploid one, which
proved to be a clear allopolyploid, was established as a separate species,
The correet name of the latter was found by Hylander (1950) to be
Rorippa microphylla (Boenn.) Hyl.

The hybrid between these species, which sometimes occurs independ-
ently in nature, was named by Airy-Shaw (1951) RorippaXsterilis. This
hybrid has earlier been found in two places in Scandinavia. One is
situaled on the island of Gotland. the other at Bellinge on Fyen (Den-
mark), where it grows among the parent species (Pedersen 1958).

In Augusl 1960 1 discovered a new locality for this hybrid in Gard-
stanga parish in the province of Scania {southern Sweden), where it
occurred along both shores of the river Kivlingein jusl north of the
highway-bridge. Two years later 1 visiled this region again in order to
study the distribution of the hybrid. Then it was found growing along
the river Kivlingedn from the shore at the parish church of Gardstinga
at least down to Ortofta. a distance of about 6 km. Its distribution seems
to be rather continuous along this part ol the river. for in every locality
studied here | found at least some specimens. It probably also occurs
at some places below Ortofta. Some inaccessible watercress specimens

T In this paper 1 follow Howard, Manton and Hylander in designating the relevant
forms as diploid. triploid and tetraploid. Yet the genus Rorippa, in which they are
nowadays generally included as the seclion Cardaminum, has the basic number

x=8. Compared with taxa from other sections of the genus they should consequently
be tetra-, hexa- and octoploid

1 Botaniska Notiser 1963.
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Fig. 1. Rorippa « sterilis Airy-Shaw, portion of plant. Scania, Ortofta par., at the
river Kavlingedn, 17.VIIL1962; Jonsell 861 (UPS). About 0.6 » natural size

seen in the dense stream vegetation near the old bridge al Krutmdllan.
5 km W of Ortofta, did certainly belong to R. < sterilis none of the
parent species has been found anywhere along the banks of Kivlingean.
Further down the river, e.g. at Kavlinge, I could not find the hybrid, nor
did I see it above Gardstanga. e.g. in the regions of Flyinge and Revinge,
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¥ig. 2. Microphotograph of acetolyzed pollen grains of Rorippa - sterilis Airy-Shaw
from Gotlund, Lummelundshruk, 13 VILI917. T. Vestergren s.n. (UPS). About > 640,

Whereas the seed setting ol the parents is normally quite good, Ro-
rippa < sterilis hardly sels a single seed. The most distinclive morpho-
logical character ol the hybrid is in faet its aborted pods (1ig. 1). In the
morphology of ils pollen grains the hybrid resembles most other species
of the Cruciferae. but the pollen is distinguished by great variation in
size and the occurrence of occasional big mullicolpate grains (Fig. 2).
The parent species have regular, mainly tricolpate pollen but. evidently
owing lo the high chromosome number. Rorippa microphylla has also
a varying proportion of tetracolpate grains of normal size. Final evidence
that the plant in question is R. <sferilis has been oblained from the
chromosome number, as plants [rom the localities mentioned above have
proved to be triploid (2n—48) (Table 1 and Fig. 3).

On Gotland Roerippa <sterilis occurs in a restricted area along the
coast from Visby northwards to Lummelunda. Here the hybrid seems
to have occurred independently of its parents at least since the early
part of the 19th century. This was emphasized by llylander (1950},
who found all Gotlandie herbarium material of this group lo belong to
R.<Csterilis, excepl for a few colleetions from a transient ruderal popu-
lation of Rorippa microphylla at the old harbour of Visby. Hylander’s
opinion is confirmed by the chromosome count given in Table 1. The
Gotlandic and Scanian growth places of the hybrid appear rather dil-
ferent. The Gotlandic localilies are formed by small brooks running
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Fig. 3. a and b. Microphotographs of somatic metaphase plates in root-lip sections,

about . 2300. a. Rorippa % sterilis Airy-Shaw, 2n=48: Jonsell 887 (UPS). b. Rorippa

microphylla (Boenn.) Hyl., 2n=64; Jonsell 867 (UPS}. ¢ and d. Drawings of the same
metaphase plates, aboul < 3600, c=a, d=bh.

from the steep cliff over a narrow coast fringe down to the Baltic. In
two brooks of this type soulh of Skilso the hybrid was found in Sep-
tember 1962 to form dense and wide carpels, in many places covering
the whole widlh of the stream. In one of the brooks the hybrid grows
down to the mouth on the stony beach, where the outermost specimens
are submerged at high water.

In Scania Rorippasterilis generally occurs in localities created by
the extensive dredgings in the river Kiivlingean in the 1940-ies. lere it
is a component of the dense but narrow zone of vegetalion, which has
grown up oulside the artilicial embankments and containing also. e.g..
Glyceria maxima and Rorippa amphibia. A common [ealure for the two
types of localities mentioned is running water with a high concentra-
tion of electrolytes. This seems to be essential also for the parent
species.

As emphasized by Hylander (1950, 1954), only inlroduction inde-
pendenl of the parent species can explain the occurrence of Rorippa X
sterilis on Golland. As to the Scanian population. however, there are
good reasons to assume that it has arisen through hybridization within
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Table 1. List of chromosome numbers counted

2n=48. Rorippa microphylle (Boenn.i Hyl « nasturtinm-aquaticum (1..] Hayek
(Rorippa < sterdis Airv Shaw),

Seania, Ortofta par. at the river Kavlingedn 500 m S of the railway station.
17.VITL.1962. Jonsell 861,
— Gdardstanga par., near the highway bridge over the river Kivlingean.
23 VIIL1962. Jonsell 887.
Goltland, Vastkinde par., Skalso, in a brook 400 m E of Skansudd. 5.IX.1962
Jonsell 897,
2n==64. Rorippa microphylla |Boenn. Hyl

Scania, 8. Sandby par.. in a dilch 300 m S of Flyingeby. 17.VIIL 1962. Jon-
sell 866.
— — al some springs 400 m N of Figelsang, 17.VIIL1962, Jonsell 867

the region. Thus both of Lhe parent species are known from the drainage-
system ol the river Kivlingean. The only recenl Swedish localily known
for Rorippa microphylla is situaled at some springs in S, Sandby parish
near the farm Fagelsang. where il grew rather abundantly in Augusl
1962. The mouth of the brook from Fagelsang is localed in the river
Kévlingean between Flvinge and Gardstanga. When examining this
brook, the larger part of which has now been transformed to a dileh,
I found an undeterminable vegetative watercress-plant about 300 m S
of Flyingeby. Shoots ol this plant have been brought into cultivation.
Since they proved to be tetraploid (Table 1), the plant in question must
evidently be R. microphylla, which has spread down the brook. This
locality is situated almost exaclly hall-way belween the nearest of the
carlier known oceurrences of R. microphylle and R.><slerilis resp. In
spite of ils oceasional character it makes a connection between R. micro-
phylla al Fagelsang and R. X< sterilis in Kivlingean more probable. Such
a conneclion is also indicated by the fact that 1 have been unable to find
the hybrid anywhere further up the river than the moulth of the brook
mentioned, while it grows abundanltly not far below. near the parish
church of Gardstanga. Although I have been looking for il. I have. how-
ever, not found Rorippa nasturtivm-aquaticum in any place in direcl
communication with the hybrid localilies. According to the herbarium
material, its nearest known growth places are located further down-
stream in small alfluents lo Kivlingean at Kiivlinge and Lackaliinga.
Yet it seems probable that the hybrid has arisen in one or more places
within the region and lhen spread vigorously by means of vegetalive
diaspores. Though it might have occurred in some places also hefore the
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dredgings. the comparalively wide distribution ol lo-day seems to be
due to the possibility of colonizing the new-formed river banks. Rorippa
microphylla was nol discovered at Fagelsang until 1944 (Hylander 1950)
and it was probably inltroduced here rather late. This would indicate
that the hybrid has arisen recently in this region.

In the British Isles Rorippa>sterilis is rather common in many
districts and it also occeurs in places where the parent species are missing
(HHoward & Lyon 1950). In Central Europe it is only known from a few
localities in France, Belgium and Germany (Lawalrée 1955), in some
cases perhaps originaling [rom cultivations. Examinalion of herbarium
material [rom these regions would certainly reveal several new loealities.
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Some Hepatics New to Egypt

By SIGFRTD ARNELL

Riksmuscum, Paleohol. Division. Stockholm

The Hepalicae of Egypl are very incompletely known. I have only
been able 1o find two publications in which localities for such plants
are recorded from Egypl. They are: 1. F. Sickenberger: “Contribution
a la Flore d'Egypte” (Mémoires i I'Institut gyplien, T. IV. le Caire
19011, where the author states about Riecia erystallina L.: “Partout aux
bords du Nil. En quantité innombrable. Le seul représenlanl de celte
famille en Egypte”. — 2. H. Persson and M. Imam: “The first find of
a Riella in Egypt and some words about the dislribulion of the genus
in the world” (Revue Bryologique el Lichénologique, T, 29, fase. 1 2,
1960 p. 1 -9).

During the winter 1960—61 there were some heavy rains in northern
Egypt. and in some temporary wel places on Lhe Cairo-Suez road Prof.
M. Kassas found a Riceia which was sent to the Nalural History Museum
in Stockholm for determination. 11 was found to be Riceia plana Taylor.,
new Lo Egypl. This find caused Prof. Vivi Tiekholm, Cairo, to ask me
to come Lo Egypl Lo colleet more plants of this neglecled group. In De-
cember 1961, the wriler and Mr. Gillis en visited Egvpt for this pur-
pose. Prof. Tiickholm helped us in every way to find and visit suitable
places. and I wish lo express my gralitude for her unselfish and valuable
help and also for the help of her assistants. However, I have never seen
a country so poor in hepatics as Egypt. Mosl of the soil is too dry to
allow the growth of hepatics, and as a matter of fact almost all the
moist soil is under cultivation and thus one may lind hepatics only
al the bases of walls or on roadsides and canal banks.

In Januaryv— February 1962, Prol. Tackholm and Prof. M. Kassas
visited the Elba mountain area on the Sudan-Egyptian border where
orographic rain allows even an open foresl vegetalion to establish ilsell.
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At this occasion they also collected some hepalics which were sent lo
me for determination, among which a Rieecin new lo science. Thus. |
am able now to publish a list of 12 hepalics, of which 11 are new to
Egypl.

Flagiochasma rupestre (Forster) St. Elba district, Wadi
Aideib, leg. V. Tickholm & M. Kassas; Gebl Shandodawi near Gebl
Elba. leg. M. Kassas,

Mannia androgyna (L. Evans. Elba district: Wadi Aideib. leg.
V. Tickholm.

Marchantia polymorpha L. Giza Modiria: El Baragil. Medi-
nel el I'erdouz, on moist road-sides, leg. S. Arnell & G. IZen.

Riceia atromarginata Levier. Elba districl: Gebl Elba, leg.
M. Kassas.

Riccia Crozalsii Levier. Weslern Province: Burg el Arab in the
cave known as “Bramly’s grotto”. Only a few plants found. leg. S. Ar-
nell & G. Len,

Riccia erustata Trabut. Western Province: al the coasl road
23 km W. of Alexandria, near Amria., on wet slopes, leg. S. Arnell &
G. Een. — Burg el Arab. near the cave known as “Bramly’s grollo”.
leg. S. Arnell & G. Een. The determination affirmated by Mme S. Jovet-
Asl.

Riceta crystallina L. Giza Modiria: El Safl. in Alfred Bir-
cher’s garden. leg. V. Tickholm & Ibrahim Elsayed. This species is
apparently rare in Egvpt. The Riceia recorded by Sickenberger (op. cit.)
as R. erystallina, is probably R. Frostii, which grows abundantly on the
borders of the Nile.

Riccia Frosti Aust. Aswan: the Plant Island (earlier known as
Kitchener’s Island). on muddy borders of the Nile: also on muddy
borders of the Nile below the mausoleum of Aga Khan, abundant, leg.
S. Arnell & G. Een. Kom Ombo. in shady places at the entrance of
the temple. leg. S, Arnell & G. Een. Luxor: Orange Island. on the
border of the Nile: also N.I. of the Karnak in a diteh, leg. S. Arnell &
G. Een.  Giza Modiria: Ilastern border of the Nile 8 km N. ol Helwan.
abundant. leg. 5. Arnell & G. Een. — Qalyubia Modiria: Della Barrage.
abundant on the border of the Nile. leg. S. Arnell & G. Een. — Sharqiva
Modiria: On the road Cairo-Ismailia, 35 km from Ismailia, on cultivated
soil at the freshwater canal. abundant. leg. 8. Arnell & G. Een. — Bir
Olak near Gebl Elba, leg. M. Kassas & V. Tackholm.

R. Frosti is very common on wel mud on the banks of the Nile and
the canals. The male plants are easily recognized by the vellowish red
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Fig. 1. Riccia aegyptiaca S. Arnell.
a. Thalli in dorsal view. b, Thallus in
venlral view. ¢ Section of thallus.
. Venlral scale. e. Epithelial cells
from near apex. f. Spore,

necks of their antheridia. they soon get destroyed. The female plants
continue their growth for a longer time. and after New Year one will
find only large female plants with a strongly pitted dorsal surface.

Riccia lamellosa Raddi, Weslern Province: Burg el Arab in
the cave. called “Bramly's grolto™. leg. S. Arnell & G. Een.

Riccia plana Taylor. Eastern Desert: around a small rain pool
on the Cairo-Suez road, leg. M. Kassas.

Riccia sorocarpa Bischoff. Western Province: Burg el Arab in
the cave, called “Bramly’s grotto”, abundant. leg. S. Arnell & G. Fen:
23 km W. of Alexandria on the coast road near Amria in wel places,
leg. S. Arnell & G. Een,

Riccia aegyptiaca S. Arnell nov. spec.

Gebl Elba district: Wadi Aideib. leg. M. Kassas, Type specimen in
the Paleobotanical Department, the State Museum of Natural History.
Stockholm.,

Dioica?, glauco-viridis. Frons ad 6 mm longa, 3 mun lala, fureata, lobis
obeordalis. facies ventralis viridis, margo acula. Sqquamae posticae magnae,
purpureae, rotundatae, marginem excedentes. Sporac 60- 75 w, brunneae, reti-
culatim lamellatae, foveolis 8~ 10 .

Dioicous?, glaucous green, somewhat shiny. large. Thallus about
6 mm long. 2 -3 mm broad. 1 -2 fimes dicholomously branched,



10 SIGFRID ARNELL

branches obcordate. with the broad apex gently incised. dorsal face
with a sharp furrow from apex to base, wings slightly convex -almosl
plane. margin sharp. Ventral face pale green. slightly concave in the
lateral parts, middle part convex, with abundant tuberculate and sparse
smooth thizoids. Venlral scales in one row. rather large. slightly
exceeding the margin, dark purple, semicircular. Epithelial cells of the
dorsal face thin-walled. globose. 14>X114—203<20 u. soon destroyed,
Archegonia sparse in the midline. neck rather long, colourless—pale
pink. Spores 60 75 n in diameter, brown, densely reticulale, areolae
8—10 u in diameler. = hexagonal, without or with only small papills in
the corners, no wing. Antheridia not observed.

Differs from the habitually rather similar R. saharensis St. in having
the ventral face green (in R. s. purple). the scales with apex rounded
(in R. s. apex acule and hyaline). and with spores smaller. R. angolensis
SL.has smaller alveolac and a distinel wing of the spore and the dorsal
face of the thallus almost plane. R. papillispora St. from Abyssinia has
thallus without mid-furrow and the spores have distinel papills in the
margin and the outer face.

Fossombronia species. Luxor, N.E. ol Karnak, in a dilch. leg.
S. Arnell & G. Een. Sterile.
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Nigra bidrag till kinnedomen om Kebnekajse-
omradets kryptogamflora

Av ADELAIDE STORK

Naturhistoriska Riksmuseel, Stoekholm

Under somrarna 1960 och 1961 har forf. med utgangspunkl! fran den
glaciologiska filtstationen (Stockholms Universilel} i Tarfaladalen gjort
en del insamlingar av siirskilt alger och mossor i Kebnekajseomradels
dstra del. Tidigare har en lista publicerats 6ver omradets flora (Hakans-
son, Bot. Not. 1955). Hir kompletleras denna med nya lokaler, till en del
gillande arter (hiir kursiverade). som dir ¢j omnimnts. Det huvud-
sakliga insamlingsomradet har varil Tarfaladalens ovre (norra) del,
sirskilt morinomradena framfor Storglaciiven och Isfallsglaciiren (cf.
Stork 1963). samt strinderna av Tarfalasjon och Lillsjon (en ultbukt-
ning av Tarfalajokk c:a 1500 m SSO om Tarfalasjons utlopp). saml
Kebneljakkoplatan al viister och Tarfalapakle och Tarfalaglaciiirens
morinomriade at osler (en karta over omradet finns hos Hakansson 1955
s, 277).

FFor hjilp med bestimningsarbetet tackar jag varmt Professor H. Skuja
(for bestimning av algerna), Fil. dr. Herman Persson och Fil. och Med.
dr. S. Arnell (for bestimning av Musci resp. Hepaticael.

Alger
Cyanophyceae:
Lyngbya ¢f. ochracea Thurel ex Gom. — | krvokonithal pa Storglacidren.
Oscillatoria sublilissima Kilz. — Lillsjons bolten,
— tenuis Ag. ex Gom. var. tergestina Rbh, — Lillsjins botten.
Phormidium fragile Gom. — Lillsjéns botlen. slamprov.
— frigidum F. E, Fritsch. — Lillsjins botten, slamprov.

— inundatum Kiitz. — Lillsjons bollen, slamprov.
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Diatomeae:

Achnanthes sp. - - Lillsjons botten.

Ceratoneis arcus (Ehrbg) Kiitz. — Lillsjons hotten.

Navicula sp. - - Lillsjons botten.

Tabellaria floceulosa (Roth.) Kiitz. — Lillsjéns botten.

Desmidiaceae:

Actinotaenium cucurbita (Bréb.) Teiling. — Lillsjons botten.
Cylindrocystis Brébissonii Menegh, — Lillsjons botten.

— crassa de Bary. — Lillsjons botten.

Mesolaenium macrococcum (Kiilz.) Roy et Bisset. — Lillsjéns bolten.
Conjugales:

Zygnema sp. ster. - Liten jokk just dster om Storglaciirens dndmorin.
Chlorophyceae:

Prasiola crispa (Lightf.) Menegh. — 1 jokkar frin Kaskasatjikkoglaciiiren mot
Tarfalasjon,

— fluvialilis (Sommerf.) Aresch. — 1 jokkar frin Kaskasatjikkoglaciiiren mot
Tarfalasjon samt i jokkar pi Storglaciiirens moriinomride (distala delen).

Chrysophyceae:
Hydrurus foetidus (Vill.) Kirchn. — Allmiin i jokkar i Tarfaladalens 6vre del.
Levermossor
Anthelia julaeea. Enstaka i Tarfaladalens dvre del.
— Juraizkana, — Allmiin i hela Tarfaladalen, Kebnetjakko, Tarfalapakle.
Blepharostoma trichophyllum. Enstaka i Tarfaladalens Gvre del.
Cephalozia ambigua. — Flerstiides i Tarfaladalen, Tarfalapakte,
- var. paludosa. — Deltal vid Lillsjon.
— bicuspidata. — Storglaciiirens morinomride,
Cephaloziella arctica. — Flerstiides i Tarfaladalens ovre del.
— divaricata. - - Storglacidrens findmoriin pa sten och block.
— subdentata. — Storglacidrens dindmoriin, Tarfaladalen, 925 m &.h.
Chandonanthus setiformis, — Flerstiides i Tarfaladalens dvre del Tarfalagla-
ciirens morinomriade.
Diplophyllum (axifolium. — Enstaka i Tarfaladalen,
Gymnocolea inflata. — Lnstaka i Tarfaladalens évre del, i Sphagnum com-
pactum.
Gymnomitrion apiculatum. — Mkt allméin i Tarfaladalen. Tarfalapakie, Tar-

falaglacifirens morinomrade,
- condensatum. — Tarfaladalens dvre del.
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Isopaches bicrenatus. — Enstaka pd distala delarna av morvinerna framfor
Storglaciiiren och Tarfalaglacifiren.

Jungermania pusilla. - - Deltat vid Lillsjon.

— sphaerocarpa. — Distala delarna av Storglaciiirens moriinomrade.

Leiocolea heterocolpos var, harpanthoides. — Tarfaladalens dvre del vid Filt-
stationen.

Lophozia alpestris. — Mkt allmiin i Tarfaladalen. Kebneljikko, Tarfalaglacii-
rens morinomride.

— groenlandica. — Tiaml, allmin i Tarfaladalen, Tarfalaglacifirens moriinom-
rade.
latifolia. — Storglaciarens morinomride.

— silpicola. — Storglaciiirens moriinomride.

— weniricosa (sens, lal.). — Enslaka i Tarfaladalens évre del.

Marchantia alpestris. — Flerstides i Tarfaladalen.

Marsupella Boeckii. —  Flerslddes 1 Tarfaladalens dvre del. Snélegor,

- condensata. — Flerstides i Tarfaladalen. Tarfalapakte, Tarfalaglaciarens

moriinomride.

Nardia Breidleri. — Tarfaladalens évre del.

Orthocaulis attenuatus. — Slorglaciirens norra sidomorin.

Orthocaulis cavifolius. — Tarfaladalens dvre del. Jord. Forut kiind fran ett

fatal lokaler i 1jd. L. Lpm och T. Lpm (Vassitjikko) samt Norge, Nord-
land.
- Kunzeanus. — Enstaka i Tarfaladalens 6vre del.
Pellia Neesiana, — Tarfaladalen, 975 m 6.h.
Pleuroclada albescens var. islandica. — Tarfaladalen, 990 m 6.h,, fukt. fjill-
ing. Storglaciiirens findmoriin,
Prasanthus suecicus. — Tarfaladalen. 1130 m 6.h.
Ptilidium ciliare. — Flerstides i Tarfaladalen.
Scapania hyperborea. — Storglaciirens morinomrade, deltat vid Lillsjon, Tar-
falasjons strand.
irrigua. — Enstaka i Tarfaladalen,
lapponica. — - Enstaka i Tarfaladalen.
- praetervisa. — Kebnetjakko.
Sphenolobus minutus. — Enslaka i Tarfaladalen.
— — var. grandis, — Enstaka i Tarfaladalen.
- saricola, — Enstaka i Tarfaladalens ovre del.
Tritomaria quinguedentata. — - Enstaka i Tarfaladalen.
~ — f. gracilis. — Storglaciirens norra sidomoriin, bland Alectoria ochro-
levea,
— — var. turgida. — Tarfaladalens dvre del.

Bladmossor

Sphagnum compactium. — Tarfaladalens ovre del.
— nemorenm c.fr, — Tarfaladalen, 990 m 6.h.
— robustum. — Enstaka i Tarfaladalens évre del.

Andreaea alpestris. — Tarfaladalens dvre del.
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Andreaca Blvllii. — Tarfaladalens évre del. Snilegor.

— rupestris. -~ Tarfaladalens 6vre del. Tarfalapakte, Tarfalaglaciiirens moriin-
omride.

Arctoa fulvella c.fr. — Tarfaladalens ovre del, Tarfalapakte.

Aulacomnium turgidum. — Toppstugan, Tarfaludalens évre del,

Brachythecium reflerum. — Tarfaladalen, 935 m 6.h, vid Tarfalajokk.

Bryum cirratiwm c. fr. - - Storglaciiirens morinomrade, pa mkt ung mark,

— crispulum. — Storglaciiirens moriinomriade.

— inclinatum ¢, fr. — Storglaciiirens moriinomride, ung mark.

— pallescens c. fr. — Tarfaladalens Ovre del, vid fillstationen.

— pseudotriquetrum. — Tarfaladalens nedre del, enstaka.

Calliergon sarmentosum. - - Kebnetjukko.

Ceratodon purpureus c. fr. -~ Storglacidirens och Isfallsglaciiirens moriinomri-
den, proximala delarna.

Conostomum tetragonum c. fr. — linstaka i hela Tarvfaladalen, Kebneljikko.

Dicranum glaciale. — Enstaka i évre Tarfaladalen.

— mujus. — FFlerstiides i hela Tarfaladalen.

Grimmia apiculata c. fr. — Tarfalaglaciiiren. innersta moriinen vid roset, kal-
blist mark med stora stenar. Forut endast kind fran en lokal i Sverige:
L. Lpm.. Sarekfjillen, Svirjajokk 1902, C. Jensen.

—  sessitana c. fr. -~ Enstaka i Tarfaladalen, Tarfalaglaciiirens morinomride.
Kebnekajse svdlopp. loppstugan ¢:a 1920 m 6.h.

Hydrogrimmia mollis. - Tarfaladalen, 950 m &.h.

Hylocomium alaskanum (Lesq. & James) Kindb. — Enstaka i Tarfaladalen

fran 950 m &.h. Jord. Kindberg (1896—97) uppger denna art utan niir-
mare lokal for Sverige, £.6. syns den ¢j vara omnimnd i litteraturen for virt
land. Arten, som intill senaste tiden varil mycket litetl uppmirksammad.
ersiitler H. proliferum i arkliska trakter. Vad Europa betriiffar ir den £.5.
uppgiven for Norge och Schweiz.

Kiaerea Blyttii c. fr. — Enstaka i Tarfaladalens dvre del.

— faleala e.fr. — Blockmarken oster om Tarfalasjon.

Leptobryum pyriforme ¢, fr. — Storglaciiivens moriinomrade.

Oligotrichum hercynicum. — nstaka i Tarfaladalen.,

Paludella squarrosa. — Tarfaladalen, 990 m 6.h.

Paraleucobryum enerve. — Fnstaka i Tarfaladalen.

Plagiothecium denticulatum. Tarfaladalen, 935 m 6.h., vid Tarfalajokk,

Pogonatum alpinum v. septentrionale c. fr. - Tarfaladalens dvre del.

— capillare. — Enstaka i Tarfaladalens dvre del.

Poehlia cruda (Webera crudal. — Tarfaladalens évre del pa Storglaciiirens
unga moriinomride, rasbranten av Tarfalapakte.
crudoides (Sull. & Lesa.) Broth. (P. crassidens Lindb.). — Tarfaladalen,
1300 m 6.h., rasbranten av Tarfalapakte. Jord.
gracilis. —— Storglacifirens unga morinomriade.

— nutans c¢. fr. — Taml allmiin i Tarfaladalen och vid Tarfalaglaciiren.
proligera. — Slorglaciiirens unga morinomrade.
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Polylrichum affine IPunck (P. slrichum Sm.). -~ Enstaka i Tarfaladalens dvre
del.
commaune. — Enstaka i Tarfaladalen.
hyperboreum. — Enstaka i Tarfaladalens ovre del.
— Jensenii. — lLinstuka i Tarfaladalens dvre del.
— piliferum e. {r. — Mycket allmiin i Tarfaladalen, Tarfalaglaciiiren.
Rhacomitrium microcarpum. — lerstides i Tarfaladalen.
sudeticum. —  Enstaka i Tarfaladalens dvre del.
Schistidinm agaessizii (5. angustum). — Tarfalasjons norra strand.
Summary

In the eastern part of the Kebnekajse region (there is & map of it in Hikansson
1955) the author has made collections of ervptogams, especially of algae,
mosses and hepatics. The list given above is as to the bryological parl a supple-
mentary nole to the one published by IHiakansson (1955). Some of the species
in the present collection are also mentioned in IMdakansson but are here from
other localities: the others listed herc are new (italicized in the text). A few
very inleresting and noteworthy bryologieal finds are reported (marked off in
the list in bold-faced type): Orthocanlis cavifolius (hepatie}, hitherto only
known from a few North Swedish localities and from Northern Norway: Grim-
mia apiculata (moss) from the lerminal moraine of the Tarfala glacier and
reported from Sweden only once before (the Sarek Massil, North Sweden: see
Jensen 1939); Hylocomium alaskanum (moss) occurring in the upper part of
the Tarfala vallev, Kebnekajse; this species is menlioned from Sweden by
Kindberg (1896- -97). but withoul locality: there seems to be no other reference
to it in the Swedish literature. In Europe it has also been found in Norway
and Switzerland. The number of species listed here and nol mentioned (bryo-
phytes) in Hakansson is: 18 algae, 35 hepalics, 3 Sphagna and 30 mosses.
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The Subspecies of Montia fontana L.

By D. M. MOORE

Department of Botany, University of California at Los Angeles, US At

Introduction

Montia fonlana L. comprises a cosmopolitan complex of forms which
is particularly variable in Europe and western North Ameriea, and there
have been several altempts Lo delimit more discrele entities within it.
Walters (1953] has outlined the history of these altempts in Europe.
He concludes that. although a variely of habit and habitat characters
can be used with some degree of success, there is a good deal of environ-
mental modification of many habit characters which makes their use
quite unreliable. Wallers shows the increasing awareness of Iluropean
hotanists that characters of the testa provide the most reliable means of
defining unils within the complex. By caretully describing the seed types
found in Europe, particularly Britain, he recognises four taxa which
show fairly clear differences in range and which, because of lhe com-
mon occurrence of intermediates, he ranks as subspecies: —

(a) ssp. fontana — seeds 1.1—1.35 mm diameter, smooth and shiny:
N. Europe.

(b} ssp. chondrosperma (Fenzl) Walters — seeds 1.0--1.2 mm diameter,
dull, entirely covered with broad blunt tubereles; C. and §. Furope.

(e} ssp. intermedia (Beeby) Wallers seeds 0.85—1.1 mm diameler, rather
shiny with 25 rows of narrow. acute tubercles on keel; W, C. and S, Europe.

(d) ssp. variabilis Walters — seeds 0.9—1.1 mm diameter, = smooth and
shiny with variable development of small, usually very low tubercles around
keel; W, and C. Europe,

1 Present address: — Department of Botany, The University, Leicester, England.

2 Since the publication of this combination Mr. D. E. Allen (pers. comm.] has
discovered that the valid name is ssp. amporitana Sennen, this name is used through-
out the rest of this paper,
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The most comprehensive account of Wontia in North America was
given by Rydberg (1932). Ile recognised nine species within the genus.
all of them very close to M. fontana L. s. lal.; other species, sometimes
included in Montia, were put into Montiastrum (A. Gray) Rydb. and
Claglonia Gronov. ex L. lle divided the nine species into two groups as
follows: —

A. Seeds distinetly muricate-tuberclate under lens, the tubercles acute
M. minor Gmel., M. hallii (A. Gray) Greene, M. dipctala Suksd.. M. minima
Rydh., M. stenophylla Riydb.

13. Seeds reliculalely grooved, not muricale, if slightly tuberclale the tubercles
flat — M. fontana L. M. funstonii Rydb., M. andina Rydb., M. rivalaris Gmel.

Within each of these groups the species were distinguished by habit
characters (e.g. stem decumbent or erect. presence of roots at nodes,
stem size, presence ol terminal and axillary inflorescences), size and
shape of leaf (linear to elliplic) and. in some cases. seed size (separaling
M. minor from the others in group A} and distribution of tubercles on
seed (separating M. fonlana from olhers in group B).

In contrast to this treatment, Robinson (1897) had earlier recognised
only M. fontana 1., noting that within it there were two forms differing
in their seeds, but not clearly distinguishable otherwise: - *1. Seeds
not shining, thickly muriculate: W, minor Gmel, 2. Seeds * shining,
areolate-tuberelate, the tubercles being in various degrees flattened or
smoolthed: M. rivalaris Gmel.. M. lamprosperma Cham.”. He also noled
a difficulty in distinguishing M. hallii from M. minor.

Munz (1959 submerges some of Rydberg’s species in his treatment of
the genus in California. He recognises three species, relaled lo the more
northerly, extra-Californian M. fontana, which can be distinguished on
testa characters as seen under the hand-lens: —

M. verna Neck. (M. minor Gmel,) — seeds 1—1.4 mm diameter, strongly
turgid, muricate and dull with mostly acute tubercles,

M. hallii (A, Gray] Greene (M. dipetala Suksd., M. stenophylle Bvdb.)
seeds 0.6 0.9 mm diameter, flattish, sharply muriculate.

M. funstonii Rydh. — low [lat tubercles so as to appear more shining than
hadlii.

He further states that M. verna has spathulate-oblanceolate leaves
8—10 mm long. sepals ¢. 1.5 mm and M. hallii has linear leaves 5—10
mm long. sepals ¢. 1 mm. This does not agree with Rydberg’s descrip-
tion of spathulate or oblanceolale leaves in both species,

From these published keys and descriptions il appears that, as in
W. Europe. there is a group of taxa in N. America which may be in-

2 Buotanmiska Noliser 1963
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cluded under M. fontana s, lal. Both groups show a similar palltern of
rarialion in habil and habitat and subdivision within both has been
primarily effecled on testa characlers. This paper considers the N. Amer-
ican material on the basis of the detailed descriptions given by Wallers
11953) for the enlilies in W. Europe. Collections have been sludied
which are representative of the whole range in N. America, particularly
the wesl coasl where the complex is most widely developed: some spe-
cimens were available from South America and olher parls of the
Southern Hemisphere. Many European collections were studied. both to
check Walters' deseriptions and for constant comparison with the Amer-
ican material,

Description of N. American material

Observations were made on samples (at least 10} of mature sced taken
at random f{rom herbarium sheets. The characters could be clearly
determined. and measurements made, under the 25< binocular. Repre-
senlative seeds (Ifig. 1) were pholographed using a compound micro-
scope with a 1< objeclive following a melthod developed by Pence
{1960) for photographing beetle elytra.

It was found that, as suspected [rom Lhe literature, four entilies could
be delimited from N. America using the characters of the testa, as
described by Wallers in Europe. Using the names current in N. America.
the four groups may be given as {ollows (submerged species are indi-
cated but full synonymies will be given laler): —

1. Montia fontana L. s. str. Seeds 0.8 1.6 mm diameter. smooth and shiny.
no tubercles. lateral cells elongated. Northern in distribution. not occurring
south of Maine on east coast and southern Alaska on wesl, isolated collection
from Volein Ixlaccihuatl, Mexico.

2. M. minor Gmel. (M. verna Neck.). Seeds (0.8)1.0 1.2(1.4) mm diameter,
dull, entivelv covered with rather hroad. obtuse Lo somewhat subacule tubereles,
each occupving most of the external wall of somewhat hexagonal cell, lateral
cells oceasionally somewhat elongated. Occurring from S, Oregon to Monlerey
Co., California.

3. M. hallii (A, Grayv) Greene (incl. M. dipetala Suksd.. M. stenophylia
Rydb.). Sceds 0.6 1.2 mm diameter, rather shiny with 711 rows ol acule
slender tubercles around keel (hence “seeds flattish™ of Munz. 1959), lateral
cells elongated. without tubercles. Vancouver Island (British Columbial to
Baja California, east to N.E. Nevada (Ruby Range. Elko Co.}.

4. M. Junstonii Rydb, {incl. M. minima Rydb.. M. andina Rydb.). Seceds
0.7—1.2 mm diameler, intermediate between 1 and 3. somewhat shiny. variable
development of tubereles on keel, generally low bul may be absent or patchy,
an occasional more prominent and acute tuberele present, often very variable
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within one plant. Seattered localities on Vaneouver Island (British Columbia},
Washington and California; also on Volean Ixtaccihuatl and San Pedro Martir
Mts, (Baja Californial, Mexico. The loecalities in Calitornia and Mexico lie above
1800 m, (6000 ft.).

It will be noted that M. Jontana has the northernmoslt distribution and
is the only form found on the east side of N. America. M. hallii occurs
in a wide range ol conditions from British Columbia south to Baja
California while M. minor occurs in the same area but goes no furlher
south than central Calilornia and no further north than southern
Oregon. M. funstonii. of seed lype intermediate between M. fontana and
M. hallii, is of generally intermediate distribulion. Thus it occurs locally
from British Columbia to Voledn Ixtaccihuall in Mexico but [rom
northern California southwards it is not found below 1800 m. (6000 fL.).

Some ol these taxa presumably occur svmpatrically since lwo entities
have been found intermingled on herbarium sheets. Thus M. hallii and
M. funstonii were collecled together at Bingen. Klickital Co.. Washing-
ton (Suksdorf 10697-8, DS). M. haltii and M. minor in Bulte Co.. (Heller
11209, CAS). Marin Co. (Howell CAS). Santa Cruz Co, (Hesse 1242,
CAS) and Sonoma Co. (Howell 10926, CAS). California, while M. fon-
tana and M. funstonii were both collected from wel places above tini-
herline on Volean Ixtaceihuall, Mexico (Purpus 292 & 1785, UC). though
on different occasions.

About three per cent of Lhe collections examined could not be assigned
wilh certainly to one of two taxa and they must. therefore, be considered
intermediale. Several populations from central California were obviously
inlermediate between M. hallii and M. minor in showing long acute
lubercles on the keel. blunt tubercles laterally and slighlly elongated
lateral cells, while some collections of M. hallii, particularly from Wash-
inglon and British Columbia. lended to have shorter, less acule lubercles
on the keel, snggesling a tendencey lowards M. funstonti. Aparl from the
variable developmenl ol tubercles in M. funstonii. the greatest variability
of seed characters was shown by M. hallii. Occasional populations were
characterised by unusually small seeds (e.g. Fig. 1 j) whilst the lubercles
on the keel varied from relatively long and very acule (Figs. 1k and
1 m) to much shorter and somewhal obltuse (Fig. 17).

[t has not been possible to correlate any other characters with those
of the testa. Plants of all four lesta tvpes may vary from compact and
tufted to loose and straggly growth. rather delicate habhil with smallish
flowers and £ linear leaves to robust forms with large flowers and
oblanceolate leaves. It is nol known how much of this varialion may be
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due to habitat differences and this cannol be determined from the
frequently inadequale information on herbarium labels. Even in the
cases, cited earlier, where plants of lwo seed lypes were growing inter-
mingled in one habitat, it was not possible o determine the seed lype
from habit characters. In these cases the larger and more robusl planls
were generally. bul not always, M. minor, and those with very fine
leaves were usually M. hallii. but no absolute correlation could possibly
be distinguished.

Comparison of N. American and W, European material

All the material examined from N. America shows a fairly clear separa-
tion into four groups differing in testa characters, between which inler-
mediate populalions are not infrequent. These groups. lermed M. fon-
tana, M. minor, M. hallii and M. funstonii, correspond in every way to
those. termed respectively M. fontana ssp. [ontana, ssp. chondrosperma,
ssp. amporitana (=intermedia) and ssp. variabilis, described by Wal-
ters (1953) from W. Europe (see Fig. 1). All collections so far examined

Fig. 1. Seeds of Montia fontana L. from N, America, Europe and S, Hemisphere,
ssp. fontana

Atka Is., Aleutinns, Alaska. Eyerdam 1087 [CAS]).

Mt Desert Isles. Maine, U.S.A. Rand s.n. (UG]

Above timerline, Voledn Ixtaccihuall, Mexico, Purpus 292 (UC).

. Macquarie Island, Southern Ocean. Moore 48 [CANB).

Mt. Dore, Puy de Dome, France. Ch. d’Alleizette s.n. [CAS).

ssp. variabilis
f. Sweetwater Mts., Inyo Co., California, U.S.A. Munz 21171 (UC).

2. Above limberline, Volean Ixtaccihuatl, Mexivo. Purpus 1785 [UC].
h, Finelborn, Barihfeld, Thuringia, Germany. (LAJ.

o Rs DN

ssp, ampaoritana

i. Ten AMile, Whalcom Co., Washington, ULS.A. Muenscher 5803 (UC),
j. Dalles City, Wasco Co., Oregon, U.S. A, Suksdorf 1319 (DS].
k. Snow ML, Colusa Co., California, U.S.A. Brandegee (UC).
1. As above, keel view.
m. MLt Hamilton Range, Santa Clara Co., California, U.S.A. Sharsmith 3075 (UC),
n. Valparaiso, Baja California, Mexico. Jones (UCH.
o. Palau Savardera. Vilarnadal. Catalogne, Spain. Sennen s.n. (LAJ.
ssp. chondrosperma
Roseburg, Uniquid River, Douglas Co., Oregon, U.S.A. Howell (UC}.
Redding, Shasta Co.. California, U.S.A. Wheeler 3390 (UC).
As above, keel view.
Barra Santa Lucia, S. Jose, Uruguay, Herter 647 (UC).
Walle bei Bremen, Tief Weiden. Germany. Buchenau s, (CAS).

Scale=1.0 mm,

ek~
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from the S. Hemisphere isee later) also fit very well into these cate-
JOTICS,

On the basis of these lesla characters, which are the only ones so
far found to give a usetul deseription of the variation within the M. fon-
tana complex. il can be concluded thal material from both Old and
New Worlds and from N, and 8. Hemispheres can be grouped into four
taxa. The variety ol ways in which M. fontana s. lal. has been trealed by
taxonomisls at different times indicales the problem which must now
be faced — the taxonomice stalus which should be assigned lo the four
enlities recognised in Lhe malerial considered here. In the more recent
N. American trealments they are considered ol specific status whilsl,
on the basis of studies in Europe, Walters {1953) placed them al the sub-
specific level. Neither of these calegories seems wholly appropriate to
the present situation. The sympatric occurrence of M. minor wilh
M. hadlii, M. hediii with M. funstonii and M. fontana with M. funstonii
noted carlier is a strong point in favour ol specific status but it is rather
ditficull to justify the differentiation of species on the basis of only one
characler. that ol lesla morphology. If. despite their sympalric occur-
rence, a single character dilference cannot be considered sufficient
grounds for treating the enlities as species then their delimitation as
subspecies must be considered. The reasons for adopling sub-specific
stalus are essenlially those advanced by Wallers (1953}, i.e. — the
Irequent occurrence of inlermediates between the seed [vpes observed
by him in Ewropean collections and. lo a lesser extent. by mysell in
N. American malerial. and their somewhat different geographical dis-
tributions. The sympalric occurrence of some of the enlities does, how-
ever, mililate againsl the use of the subspecies as il is most generally
conceived at present (see Heywood, 1958, p. 21}, In many ways varielal
status would be most suitable for this situation but there is now so
much ambiguity attached to this rank that it is doubtful whether its use
would serve anv appreciable purpose.

A note here on the breeding system ol these planls may help to clarily
the situation. It has generally been accepted thalt M. fonlana s, lat, is
self-pollinating, even cleistogamous in adverse climalic conditions (e.g.
Clapham et al.. 1962). and this has been confirmed by observations on
cultivated material. This being the case, the seed lypes may be considered
the most frequent ol the range of £ homozygous races which could be
expecled to arise under conditions ol very frequenl selfing. That a num-
ber of more local homogenous populations may be delimiled is indicaled
by the mulliplicity of taxa recognised by some authors. e.g. Rvdberyg



THE SUBSPECIES OF MONTIA FONTANA L. 23

(1932, Il may. therefore. be jusliliable to denote the different seed types
al the most acceptable and widely used infra-specific rank, the sub-
species. which generally occupy dilferent geographical areas hut which
come together in regions of overlap and cither hybridise lo give the
intermediales observed or, more generally, are able to retain their
identity, even when sympatrie, because of their self-pollination. A simi-
lar siluation has been visualised to account for the lack of hybridization
between sympatric colonies of Lhe highly sell-pollinaling species Fpilo-
binm adenocaulon Hausskn, and I, brepistylum Barb. despite the high
fertilily of the hybrids when they do, rarely, oceur (Lewis and Moore.
in press). Until the discovery ol lurther characters correlated with those
of the testa it is therefore proposed lo follow Wallers (1953) in con-
sidering the entities delimited as subspecies.

The full synonymies, diagnostic characlers and worldwide distribu-
lions. so lar as are known, of the four sub-species are as lollows. The
distribution in the 8. Hemisphere is given on the basis of data presented
later (p. 25). The European distributions are taken from Walters (1953).

1. Montia fontana 1. ssp. fontana

M. jontana L. (1753) Sp. PL 87, sens, slr.
M. lamprosperma Cham. (1831) Linnaeca 6: 564,
M. rividaris anct., ! Co Co Gmelin,

Seeds 0.8—1.6 mm diameler, shiny, smooth. no tubercles. lateral cells
clongaled. N. Eurasia. Greenland. Canada, Alaska. N.IE. United Slates,
alpine Mexico. Bolivia, . Alrican Mts., Tasmania. New Zealand, Mac-
quarie Island. Tles Crozel. South Georgia.

2. M. fontana L. ssp. chondrosperma (Fenzl) Walters (1953). Wal-
sonia. b2 1.

M. verna Necker (17681, Delic. FL. Gallo-Belg.. 1: 78, nomen illeg., quoad
deser,

M mivor C. C. Gmelin (1805), FL. Bad., 1: 201, nomen illeg.. quoad deser

M. Jontana var. chondrospermea Fenzl (1813} in Ledebour, FL. Ross, 2: 152

Seeds (0.8) 10— [.2(1.4) mm diameter. dull, entirely covered with
obtuse or subobluse tubercles, lateral cells = hexagonal, oce. somewhal
elongated. C. and S, Burope. western N. America from S. Oregon 1o
C. California, Chile. Uruguay. S.E. Australia, Marion Island, New Zea-
land.
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3. M. fontana 1. ssp. amporitana Sennen (1911} Bull. Geogr. Bol..
20: 110,

Claytonia chamissonis Esch. var. {enerrima A. Gray (1872) Proe. Am. Acad,,
8: 378.

Clagtonia hallii A. Gray (1887) Proc. Am. Acad., 22: 283.

Montia hallii (A, Gray) Greene (1891) 'L Franciscana, 180.

M. fontana ssp. minor var. infermedia Beeby (1909) Ann. Scot. Nat. Ilist.,
70: 101.

M. fonlana var. tenerrima Fernald & Wieg., (1910) Rhodora, 12: 138,

M. Insitanica Sampaio (1912} Ann. Se. Acad. Polyt, Porto. 7(1): 52.

M. dipetala Suksd. (1923} Werenda, 1: 9.

M. limosa Decker (1927) Verh, Bot. Vercins, Brandenburg, 69: 57.

M. stenophylla Ryvdb, (19321, N. Amer, FL, 21: 314,

M. fontana ssp. intermedia (Beeby] Walters (1953) Watsonia, 3: 1.

M. rivularis auct. mult. 7 C. €. Gmelin.

Seeds 0.6--1.2 mm diameter. rather shiny wilth 7—11 rows ol acule.
slender tubercles around keel. lateral cells elongated. wilhout tubercles,
W.. C. and S. Europe. Morocco (Middle Atlas, vi. 1929. Maire s.n, UC},
western N. America from Vancouver Island to Baja California. S. Argen-
tine, S.IE. Australia, New Zealand.

4. M. fontana ssp. variabilis Wallers (1953) Watsonia, 3: 1.

M. funstonii Rydb. {19321 N. Amer. L, 21 314,
M. minima Rydh. (1932) N. Amer. FL, 21: 314,
M. andina Rydb. (1932) N. Amer. 1, 21: 314.
M. rivalaris aucl. mult. ? C. C. Gmelin.

Seeds 0.7 1.2 mm diameter. intermediate belween (1} and (3), some-
what shiny. variable and patchy developmenl of low. occasionally more
elongated. tubercles on keel. W. and (. Europe, western N. America in
scattered localities from Vancouver Island to Baja California and Vol-
can Ixtaccihuatl, Mexico: loecalities in California and Mexico above
1800 m. (6000 ft.).

Note on Montia fontana in the Southern Hemisphere

In a note on Australian material of M. fontana Wallers (1953) reported
that. ol eleven sheets examined by him, seven were referable lo ssp.
chondrosperma, three to ssp. infermedia (=amporitana) and one. from
Tasmania. to ssp. fontana. During the past few vears I have been able
to examine several collections of M. fontana from various parts of the
Southern Hemisphere and the data for these are given here to supple-
ment Walters” observalions.
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M. fontana ssp. fontana —— Macquarie Island (54" 30°S, 158”57 E).
Southern Ocean, Moore 48 (CANB): Iles Crozet, lle de la Possession
46% S, 50° EJ. S. Indian Ocean. Aubert s, (P): South Georgia H4° S,
377 W), S. Atlantic Ocean. Greene 801, 1006, 2397, 2450, 2584. 3049,
3417 (BAS): Bolivia, Dept. La Paz, Prov. Nor Yungas. near Unduavi.
by road’, 2900 m.. Eyerdam 25399 (UC).

M. fontana ssp. chondrosperma — three collections from the Austra-
lian Capital Territory and adjacent area of New South Wales, Burbidge
6524, D’Arnay 18, McKee 7239 (CANB): Marion Island (47° 8, 46° E),
S. Indian Ocean. Moseley-Challenger Exped. (UC): Uruguay, Barra
S. Lucia, S. Jose. Herter 647 (UC); Chile, Prov, Santiago, Ainganis,
Hastings sn. (UC).

M. fontana ssp. amporitana — Argentine, Prov. Santa Cruz, Lago
Argenline, James 372 [BM].

It seems fairly clear from these dala, and [rom published comments
(e.g. Walters. 1953). thal ssp. fontana is widespread throughout the
southern cold lemperate regions. It occurs within a climatic zone com-
parable lo that occupied in the northern hemisphere and, in view of its
oceurrence in alpine Mexico and on the Easl African mountains (Hed-
berg. 1957), il may have crossed the tropics independently of man.
Study of more extensive collections from the southern hemisphere may
well reveal some sort of geographical pattern in the distribution of the
other subspecies of M. fontana: this is not discernible at present. The
irregular distribution of sspp. chondrosperma and amporilana within
Australia suggests that they. like so many other plants (e.g. Trifolium
sublerraneum, Medicago spp.) may well have been introduced [rom
Europe. The presence of ssp. chondrosperma on the subantarctic Marion
Island is almost certainly due to introduction by man and this is also
likely for the records from S. America, all of which are in the the
vicinity of seaports or along roads. Material from New Zealand has not
heen seen but ssp. fontana, ssp. amporitana and probably ssp. chondro-
sperma seem Lo be present since Moore (in Allan. 1961) states that plants
can be distinguished which have (a) seeds distinctly but finely tuber-
clate. somewhat shiny to dullish, and (b) seeds finely reticulate. glossy.
The tesla characters are conslant for any one plant but they cannot be
definitely correlated with other morphological characters or with geo-
graphical distribution,
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Table 1.

Chromosome numbers recorded for M. Jonlana L. The collector’s name is given for
those collections for which counts have been made for this paper. Records from the
literature are denoted by the author and dale of publicalion

; . Somalic : Collector or relerence
Subspecies N : Locality R
Numbher lo publicalion
fontana 18  tas M. lamprosperma Cham.) Norway. [IHagerup (1941)
foniana 18 ias W orivalaris Guel) Teeland. Live & Love (1956
fontana 20 Greenland. Jorgensen el al (1958
fonfana 20  Macquarie Island, Southern Ocean. Moore (1961)
amporitana 20 Sta. Lucia Mts,, Monlerey Co.. California.  Howell 31163 (CAS)
chondrosperma 18 |as M. nunor Gmel Germany. Scheerer (1940
chondrosperma 18 |as M. verna Neek,) Norway. IHagerup (1911
chondrosperma 20 Jameslown. Tuolumme Co.. California Wiggins 14320-A (DS)
chondrosperma 20 Naloma, Sacramento Co., California Raven 9049 (CAS)
chondrosperma 20 Sta. Lucia Mts.. Monterey Co,, California.  Howell 31162 [CAS)
chondrosperma 20 Adelong. N.SW., Australia. MeKee 7289 (CANDB|
? 20 (as M. rivalaris Gmel ) Germany. Scheerer [1940)

Chromosome number

Chromosome numbers were counled in root-tips of germinating seeds
using the Feulgen squash technique. Pretreatment in orthoquinoline
(2 hrs.) was followed by fixation in 1 :2 acelic ethanol 130 mins.) and
hydrolysis in N HCL at 60 C. (12 mins.) prior to staining. Table 1 sum-
marises the dala on chromosome numbers of M. fontana which have
been taken from the literalure or are counls made personally on seeds
derived from the collections indicaled,

Mosl of the collections for which eytological data are available (see
Table 1 and Fig. 2} show a chromosome number of 2n—=20. All collec-
tions examined by me showed the pair of larger chromosomes with
salellites to be seen in Fig. 2. The carlier counls on luropean malerial
recording 2n—18. as well as 2n=20 {se Table 1). are rather dilficult 1o
reconcile with the presenl observalions. but il is possible that the
smallest pair ol chromosomes may have been conlused with satellites
or thought lo be fragments in earlier preparations.

Discussion

There seems 1o be a general fendency for the geographical distributions
of the subspecies in N. America o parallel those in Europe, 1t may,
perhaps, be hypothesised that the tesla characters could be associated
wilh some mechanism conlrolling elimatic lolerance, Thus ssp. fontana
has the northernmost occurrence while sspp. chondrosperma and am-
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lips of Mondia fontana ssp. amporitana

‘ ['ig. 2. Camera lucida drawing of chro-
‘ ‘ = ’: mosomes at milotic metaphase i rool-
’ ' Sennen. Germinated from secd collected

at Jolon. Santa Lucia Mlis., Monterey
Co.. California, U,5.A., 241056, Howell

| A1163 (CASL. Seale =5 u

poritana are much more soulherly in dislribution. Ssp. amporitana
seems to have a wider tolerance ol condilions since. at least in
N. America. il is found further to the south and to the north of ssp.
chondrosperme. Ssp. variabilis is generally inlermediale in distribution
between ssp. fontana and ssp. amporilana, occurring with the former al
high altitudes in Mexico and with the latter in British Columbia and
Washington. Further south il is restricted to much cooler, more mon-
Lane habitats than is ssp. amporilana.

The circumpolar ssp. fontana is common to N. America and Eurasia
within a patlern shown by many plant groups and il could have spread
along the mountain ranges towards the equator. thus being present in
(.. Mexico and in I5. Africa. It may even have crossed the equator in the
E. or W. hemisphere and hence have reached the 8. Temperate zone.
The other three subspecies. with their disjuncl occeurrence in Europe
and western N. America. may have shown a distribution pattern similar
to that of ssp. fontana during an carlier period ol warmth in the Arctic,
Temperature changes need nol have been so great since ssp. variabilis
apparently has requirements quite similar to those of ssp. fontana while
sspp. amporitana and chondrospermea, allthough more typical of warmer
regions, have survived fairly cool condilions in Palagonia and the sub-
antarctic Marion Island.

[ northern migration of the subspecies other than ssp. fonfanda is not
considered likely. their present distribution may be the result ol parallel
evolution of the seed types under similar climatic conditions in
N. America and Europe, This would imply the migration of a hetero-
geneous population upon which selection eould operate, or that the testa
characters all come from ssp. fonfana-like torms. Ssp. variabilis could.
under these conditions. be eilher a product of selection or a hybrid
formed belween ssp. amporilana and ssp. fonlana aller their origin.
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One final possibilily is that al least sspp. amporitana and chondro-
sperma could have bheen introduced to N, America from LEurope and
spread rapidly into suilable parts of the wesl coast. It has been noted
earlier that M. fontana is predominantly self-pollinated and that sub-
species may largely relain their identily because of this, even when
sympatric. The few records from the S. Hemisphere also suggest that
the occurrence of these two subspecies is due to their introduction by
man. In California at least two similar examples are known. Capselia
bursa-pastoris, which shows a number of ecotypes in Europe (Shull.
1937). was introduced into western N, America where it is found that
the populations present in N. California and Oregon belong to the
C. European ecotype or subspecies. whereas those occurring southwards
from this region belong to the ecolype ol Lhe Mediterranean region
(Clausen & Hiesey. 1958). Bromus mollis was also introduced from
Europe into California where it has two major ecolyvpes distributed
according to climatic zonation (Knowles, 1943) but it is nol known
whether such ccolypes were differentiated in Europe or have evolved
in weslern N. America after the arrival of the species. Occasional out-
crossing would give rise to the intermediate populations found between
ssp. amporitana and ssp. chondrosperma while the dilferences noticed
between some populations of ssp. amporitand may be the result of local
seleclion on segregales from occasional oulerossing.

It is not nearly so likely that ssp. variabilis could have been introduced
in a similar manner, in view of its rather disjunet occurrence, It may
possibly be due to hybridization belween ssp. fontana and ssp. ampori-
tana after the introduction of the latter but, up to the present. ssp. fon-
tana has not been found in the same area as ssp. amporitana anywhere
in N. America.

One may summarise the mosl favoured interprelations of the dis-
tributions of the four subspecies of Mentia fontana as follows: Ssp.
fontana shows a perfectly normal circumpolar distribution and probably
travelled along the Rocky Mountains to alpine Mexico. It may have
migraled to the southern Hemisphere via the mountains of either the
Old or New Worlds or il may be there as a resull of man’s introduction.

Ssp. amporitana and ssp. chondrosperma have almost certainly been
introduced into the Southern Hemisphere and were probably also
brought to N. America by man. Ssp. variabilis may (a) have migrated
round the boreal regions with ssp. fonlana, (b} be the result of hybridiza-
tion between ssp. fontana and ssp. amporitana subsequent lo the in-
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lroduction of the latter or (¢) may have been introduced into N. America
from Europe. The lirst possibility is [avoured by the author although
this can be no more than a very tentalive speculation.
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Summary

The cosmopolitan Montia fontana 1., is a variable complex of forms which has
been variously subdivided by workers in Europe and North America. The
latest treatments in both conlinents acknowledge the difficulty of splitting the
complex on the basis of habit and gross morphological characlers; this seems
to be due to the considerable phenotypic plasticity, the limits of which cannot
vet be adequately determined. In both regions testa characlers have given the
best basis for the delimitation of laxa and it is here poinled oul that the same
four taxa are common to both N. America and Europe, and that three of these
also oceur in the Southern Hemisphere.

The four taxa are: — ssp. fontana, ssp. chondrosperma (Fenzl) Wallers,
ssp. amporitana Sennen and ssp. variabilis Wallers. 1t is suggesled thal sspp.
amporitana and chondrosperma have been introduced inlo N. America and the
S. Hemisphere, thal ssp. fonlana has followed the normal eirecumboreal migra-
tion route to N. America from Europe, and may have followed the mountain
ranges into the S, Hemisphere or it may be an alien there, Ssp. pariabilis may
well have migrated from Europe to N. America in the same manner as ssp.
fontana, Information on ehromosome numbers of the taxa is summarised,
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Vegetation pad On Senoren

Il. Landvegetationen

Av BiOrRN E. BERGLUND

Kvartargeologiska inslitutionen, Lund

Bidrag till Blekinges Flora, Nr 2

(Meddelande fran Lunds Botaniska Museum. Nr 170)

Denna uppsats dr en direkt forlsiatining av [orf:s framstillning 1962,
Diir behandlades Senorens vegetalionshistoria saml dversiklligl dns geo-
logi. topograli, klimat m.m, 1 denna uppsats beskrives landvegetalionen,
i en senare havsstrandvegetalionen.

Vixtgeografisk dversikt

Senoren liksom hela den blekingska kustbygden dr beliigen inom sodra
idel-) 1ovskogsregionen (Sjors 1956, s. 100 {.. jir Lindquist 1959,
Denna griinsar 1 norr till sodra barrskogsregionen lings en vist-ostlig
linje genom mellersta Blekinge, Livskogsomradel i sodra Blekinge
karakteriseras av ekblandskogars och bokskogars dominans. I sydostra
Blekinge har dock boken ringa uthredning. Gran saknas och spontant
forckommande tall dr sillsynt - endast enstaka exemplar linns pa hill-
marker och mossar, Bt undantag utgor Aspo soder om Karlskrona, som
har ett storre sammanhangande tallbestand (enligt pollenanalytiska
undersokningar en spontan forekomst). Lindquist (op. cil.) anser. all
sydostra Blekinge hor Il osteuropeiska ekskogsregionen, som i sin nord-
vastra del karakteriseras av bla. riklig féorekomsl av avenbok, medan
bok ar sillsynt, Denna skogliga karakleristik Iyveks emellertid e galla
de storre oarna i Karlskrona skiirgard. Pa Senoren finns endast elt
exemplar av avenbok (saml en bok]. Aspé har dock ell ovanligl storl
inslag av della tridslag i lovskogsomradena niira stranden. Det dir klar-
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lagt, all under tidigsubatlantisk och sensubboreal tid avenboken inom
Sydostblekinge var betydligt vanligare fin nu, och dess slillning i for-
hallande Lill boken starkare dn liangre viisterut och norrut. Avenbokens
ojimna uthredning i den nulida skogsvegetationen kan vara en foljd ay
kulturpaverkan.

Karlskrona skiirgard kan differentieras i en inre resp. en vtire skir-
gard (Berglund 1957). Dessa bada landskapstyper urskiljes pa grund-
val av den olika exponeringen mot havet. Dessulom har minniskans
aklivitel under en lingre lid medfort, att skillnaden mellan omradena
accentuerals, Den inre skiirgarden ér elt smakuperat lovskogsomrade,
den yitre ett flackl kalskiirsomrade. Senoren ligger helt inom det forra,
men de sydviistra striinderna kommer i kontakt med ylterskirgardens
nalur.

I'loran i sodra Blekinge ar sammansall av [orutom mera allménl
spridda arter det sydliga, det sydiostliga och det suboceaniska flora-
elementet (Sjors 1956, ss. 88 [1.). Dessa gruppers forhallande till var-
andra samt till artgruppen med mera nordlig utbredning éir daligt kiint
(jfr Holmgren 1942].

Metodik

Vid en floristisk inventering har prickkartor upprittats for de
mindre vanliga arterna. Efter 1958 har invenleringen utforts enligl de rikt-
linjer, som foreslagils av scktionen Blekinges Flora, d.v.s. upprittande av arl-
forteckningar fran skilda vixtsamhiillen inom sektioner med en slorlek av
23 km? Omradet har indelats i tre sektioner. nr | Torp, nr 2 Osterniis saml
nro 3 Viisterniis, Sektionsgriinserna sammanfaller helt med bygrinserna (sten-
murar), vilket i delta fall varit gvnnsamt med tanke pa att omradel undersokls
siirskilt med tanke pa den historiska utvecklingen (se Berglund 1962, karla
tig. 2).

En vegetationskartering har ulforts (karta PL 1. Som under-
lagskartor har tjinat ekonomisk karta och fotokarta i skala 1 : 20 000. Endast
samhillen av hogre rang har hiivvid kunnat urskiljas, Inom ulmarkernas hed-
omriaden har hiilllmarker ej markerats, eftersom de dr si talrika och alllid
splittrar vegetationen. En specialkarla visar diremot hallmarksomriadenas ul-
bredning i stort.

Viixtsociologiska undersékningar har utforts av de karterade samhillena.
Hiilllmarker och vissa skogshryn har endaslt studerats kvalitativt, d.v.s. hiirifran
har endast artlistor uppgjorts fran segmenten (Du Rietz 1957, jfr 1961). I
dvriga vegelationstyper har fiven smirutanalyser utforts {op. cit.]. Segmentens
och smirutornas storlek har varit 6ljande: Ekskog 100 resp. 4 m?, torriing
samt grished 400 resp. 4 m?, ljunghed 900 resp. 16 m? saml segmenten i hill-
mark och skogsbryn c:a 400 m? Vid analyserna har varje arts tickningsgrad
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angivits i enlighet med IHult-Sernander-Du Rietz’s S-gradiga skala. + i en
vegelationstabell anger, att arten fo6rekommer utanfér smarutorna men inom
segmentet. Rutstorleken ér for liten for att beskriva trid- och buskvegetatio-
nen. men trofs detla har denna analyserats som [dltskiktet; tickningsgraden kan
stundom ge en viirdefull upplysning om beskuggningen. Inom varje vixlsam-
hiille dr smirutefrekvensen (IF) for varje art angiven, d.v.s. det procentuella
antalet rutor i vilka en art forckommer. Dessulom anges karakteristiska tick-
ningsgraden (Malmer 1962 s. 49) som cxponent (¢). 1 denna uppsats har ph
grund av ulrymmesbrist primirmaterialet for de enskilda segmenten mast sam-
manfaltas i elt sifferpar. dir basen anger absoluta antalel smirutor, i vilka
arter forekommer, och exponenten karakteristiska tickningsgraden. Vid de
kvalitaliva analyserna fran hillmarker och skogsbryn anger F absolula antalet
segmenl, i vilka arten forekommer. - Urskiljandet av olika vixtsamhiillen
(i allmiinhet av associationens rang) grundas pa artsammansiillningen. I tabel-
lerna ér arterna indelade i grupper efler forekomsten i de skilda samhiillena.
Grupperna {ir betecknade med bokstiiver, varvid a innefaltar arter med hog
smarulefrekvens i samtliga samhiillen oeh & arter med lag frekvens.

Markundersdkningar har omfattat [6ljande. [ terrestra jordar har
markprofiler uppmiitts huvudsakligen i anslutning LIl de sociologiskt under-
sokta segmenten av vegetationen. Vid klassificering av jordmanen féljes Lin-
nermarks (1960) terminologi. pH-bestimningar har utforts pia extrakt av
A, -skiktets dvre del. Jordproven har varil firska. Jord och vatten har blan-
dats, volymsforhallandet jord/blandning har varil 1/2. pH har bestimls pa
i b oprover fran varje vegelationstyp. 1 den foljande vegetationsbeskrivningen
anges hogsta och ligsta virde (spridningen mellan dessa {iv jimn]. T vallen-
prover frin de lre storre Kirren har pH, specifik ledningsfGrmaga, natrium-
och kloridhalt bestimls. Analyserna har utforts enligt Malmer (1960 ss. 88 ff.).
Viirdena [or ledningsformiagan dr omriknade till 200 € och multiplicerade
med 10% De betecknas med %5 Nalrium- och kloridviirdena avser mmol/l, —
Proverna dir insamlade i augusti 1958,

Nomenklaturen for kéarlviixter foljer Hylander (1955), for mossor Nyholm
(1954 —1962) utom {6r Polytrichaceae och Sphagnum, diir Jensen (1939) resp.
Waldheim {(1944) [dljes, saml (i6r lavar Magnusson (1936), — Nigra mossor
har bestiimts eller kontrollerats av fru Elsa Nyholm, docenl Ake Persson saml
fil. mag, Mals Sonesson; nigra lavar (Cladonia) har bestiimts av doecent Ove
Almborn.

Skogar

Ursprungligen lorde Senoren varit hell skogtickt (Berglund 1962). Ge-
nom miinniskans verksamhel iir skogsvegetationen numera starkl un-
dantriingd. Storst utbredning har den i byarnas iniigor. friimst i Osler-
niis, diir den utskjutande halvon ger ett lummigl intryek. Del ér i dessa
omraden fraga om ekskog. Pa ulmarkerna finns spridda 16vskogs-
dungar. som i Viisterniis och viistra delen av Torp ticker storre arealer.
Det dr bjorkskogar av hagmarkskaraktir. Endast i viistra Torp (Eke-
nis) ir eken av belydelse pa utmarkerna.

3 Botaniska Noliser 1063,
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Pig. 1. P'orsommaraspekl av angsekskog, I de mern Oppna ylorna satter Stellaria

holostea sin pragel pd vegelationen. Vid buskarna il hoger Mercurialis perennis, -

Meadow-oak-forest in early summer Stellarin holostea characlerizes the vegelation,

Below the bushes to the right M. perennis is fo be seen. »lloga Lycke Backens,
Osterniis. 11 maj 1961

I indgornas ekskogar utgores kulturpaverkan i allminhet av svag
betning saml enstaka tridfillning. De hagmarksartade ek- och bjirk-
skogarna betas mer eller mindre hart. Pa vissa plalser har dock bet-
ningen minskal eller upphort under de senasle aren.

Quercus robur-Stellaria holostea-samhiilletl (signa-
tur 1 pa PL I: tab. 1, fig. 1, op. cit. fig. 13. 15} iir en lundartad fngsek-
skog. Tridskiklel domineras av Quercus robur (jaimte mellanformer av
denna och Q. petraea). En mycket viktig komponent ir ocksa Tilia cor-
data, diirniist Acer platanoides, medan Fraxinus excelsior och Ulmus
glabra e synnerligen ovanliga, Buskskiktel dr bist utbildal. dar beining
aril obelydlig under en lingre tid. Corylus avellana, Crataegus oxy-
acantha och C. monogyna dr vikligasl, men ej heller Malus silvestris
och Rhamnus cathartica ar sillsynta. Stundom forekommer Hedera
helixv, mestadels dock steril.

Filtskiktet domineras i varaspekten av Anemone hepatica tillsam-
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mans med .1. nemorosa och Ranunculus ficarta i stor myckenhel. For-
sommaraspeklen priglas helt av Stellaria holostea. som forekommer
tillsammans med Cardamine bulbifera och Viela riviniana, Grisen
dominerar i sommaraspekten: Dactylis glomerata, Melica uniflora och
Poa nemoralis. vilka viixelvis ir dominanter. Bland érlerna mirks Ve-
lampyrum nemorosum och Mercurialis perennis. Den senare har dock
lig tickningsgrad och frekvens utom under buskar och i blockomra-
den. Séallsynlare arler med preferens for ingsekskogen fir Adora moscha-
tellina, Anemone ranunciuloides, Gageea spathaceda, Gerantem teeidum,
Lathyruas niger, Vicia sepium saml Carex divalsa ssp. leersii [fven i
ovriga Sydostblekinge ir de niimnda arterna knutna till fingsekskogar).
I glantor tillkommer flera arter. som har sin stérsta utbredning i skogs-
brynsvegetationen. exempelvis Corydelis fabacea, C. pumila, Dactylor-
chis snmbucina, Gagea lutea, ;. minima, Primula veris, Serratula tine-
toric och Vicia cassubica. Denna artgrupp torde dock primirl vara
slarkl knuten till skogsvegelalionen. Bottenskiktel skiljer sig fran
hedekskogens motsvarande skikl frimst genom forekomsten av Brachy-
thecinum velutinum och Eurhynchinm praelongum.

Ur [Moristisk synvinkel ir del stora antalet sydliga och sydostliga arter
anmirkningsvirl: Acer platanoides, Rhamnus catharlica, Anemone
ranunculoides, Cardamine bulbifera, Gagea spathacea, Geranium luci-
dum, Lalhyrus niger, Melampyrum nemorosum, Stellaria holostea, Ser-
ratula tinctoria och Vicia cassubica. Nagra arter dr i Skandinavien kust-
bundna (anknyter till den sydligt suboceaniska utbredningstypent: fle-
dera helix, Carex divulsa och Melica uniflora.

Angsekskogen dir underkastad en mycket Eitl iakltagbar dynamik be-
roende pa minniskans aktivitet. Jir nedan under den mosaikartade
ings- och hedekskogstypen.

Den morin. som denna skogstyp viixer pa. ar ofta blockrik. Mark-
profilen ar en intermediir eller eulrof brunjord med tydlig mull
Stundom dér mullagret c:a 20 em miktigt. pH i A, -skiktet £.7—5.5
(6 analyser).

Angsekskogen ir helt knuten till indigorna. Den dir synnerligen vill
uthildad i Osterniis saml omedelbart innanfor stranden i nordviistra delen
av Viisternis. Den vackraste lunden dr beligen 300 m oOsler om Ost-
ligaste garden i Osterniis — »1l6ga Lycke Backens. Tidigare utgjorde
dessa lundar jimte dvriga ekskogsomraden i infigorna skogsholmar i
lovingar, Del har pollenanalyliskl visats, att denna vegetationstyp fore
bybildningen formodligen forekom allmant inom utmarkens omraden
fop. cit.}.
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FFig. 2. Utbredningen av nagra angsekskogsarter. — Distribution of some species

belonging to the meadow oak forest

[Kartserien lig. 2 tillsammans med vegetalionskarlan visar nagra arters
starka bundenhel till inagorna och denna vegelationstyp. Det ar en tyd-
lig anhopning av dngsekskogsarter i Osterniis, medan dessa saknas
nastan helt 1 Torp.

Quercus pelraea-Deschampsia flexuosa-samhallet
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Tab. 1, Ekskog
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Samhalle

Quercus robur

Stellarte holostea -

Quercus pelraea -

Deschampsia

| sph, Hexuosa - smh. |
Semment| A B ¢ D BE F 6 H FElJ B L M Ft|
Antal smarutor | 10 10 10 10 10 10 8 11 79 11 11 9 9 40

a. Anemone nemorosda dir, eh S gt 5t 11t 28t 1110t 5 4 401 |
Convallaria majalis . s 45 (L g gt Ht 9r et — B3 B! 10t Ft F' 48t
Melampyram pratense ... .. 41 1t 4+ — 6! 5! 11! 34 8 10t 2t § 70!
Hypnum cupressiforme ... .. + - — 11— H glgprep {74 68
Plearosinm schrebert ... .. 21 gF yb 41 B 7 @F gl 59 8! 11* 9 98 932

B ST CUREH vy ve s m ks o d g e i s o s - SRl ) P — |
Quercus robur S L 3 R L R T I i B e S a1
Corylus dvelfana .. ....oovuenn AR R el MR B 42 28 — — — — -
(rataegus spp 22 1t I E o R L L e -
Anemone hepatica e 9 1t 4+ 4t 9t 1t 1t 11t 46 — — — -
Cardamine bulbifera ... ... .. ‘ 9 52— 4t 21 g1 5 — 34! - —
Melwmpyrum nemorosum . . W10t 10t — — — — 12§ —- - — — —
Mercuriadis perennis ..... . ..... PR 32 08 92 1 11 - 33 - — — —  —
Stellaria holosted .ooveeuenann.. 9% 10% &= 92 61 10* 8% 11T 90* | or o4l 231

| Verontea chamaedrys . ‘ S e e W i f 1 == 3

_ Viola rivinfana .. ... .. .. .. | PEBL 1 3l 4t BE- BLR1S 5Ot _— —

i Agrostis tenitls «eeveevees | oHTip® 3t 4 41 gl oq®* Rl 4 4+ B! 5!
Ductylis glomerata .. ... b &3 B 5% Gt 2t HU 4P — — — — —
MlEon URTHOET oeeecvaneonsnse 7Eout 41 105 10° 100 Bt — 657 e
Dot namrolalle oo e soscovesnnss BY 310t 7 2 8 BV IV R — — — — —
Brachytheciwm velutinum 8 5l F. gt g oot g2t 21 11 — 81
Furhynelvum praclongum ... .. 31 21 ot Rt SRR} b gt s

|
oo Quercus pelraca oL ] e 4 110 110 | 1" bH8s
l AT 1 1204 PR AR B P R R i — — 4+ = 4+ — 4+ 4+ 4+ 9 Bt 43"
[ Lontcera periclymenum . ....... — — + — — 2 — 51 92 & 21 4 43 J5?
Calluna. pnlgors «oveeesseonans _——_— = — — — — = 21 B L 5 25!
[ Vaccinium myrtdlas ... .. .. i e iamen i gt 23
l Polypodium valyare ... ... .. e o+ I — i 33 9 — — 3
f Veronica officinalis . N — L — — — — 4 o2 7oy
Carec pilulifera . £1E A e e Mo 51 gl 48t
| Deschampsia flevuosa | 1 pr— 4 — B 2t | 16Y111% 115 9% 9% 1005
[ Festuca vvine | e B S j—— 1t — — — — — 3 7oy g1 g1 g0t
; Luzula campestris .. .. Slasatinaes e X —- 61 10t 6 2 63
Dicranum scoparium cesse| — =— It 4 — 1T PE 11t 18L{11 100 92 91 98t
Polytrichum juniperinum ......| — — — — — — — — + 41 9 1 — 48!
0. Acer pletanoides ... ... ! 44— — ¥ 4 1 — 1P — — — -
| Betula perracosa oo eennnns | 2 = LH AR
| | Fraxinus excelsior . ... e 2 e T e T
| Sorbus aucuparia [— — - — — — — w1 P - 3
i ‘ — ntermediea . . RS T e S AR ] e R e 34 i
| Juniperus communis . ......... | I i - 218
; Malus silvestris ... ... : oo R TR e e |l =St
| Rhamnus coathartica ... ...... 13 P VG - 1) P =
Rubus eorglifolius coll. ... .. e N e |+ [ ol e
leer pladanoides (Juve) ... ... o—— 3 2E IO 6L — JBL|— At — n
Betula verrucosa (juv) ... ..., 1 — — e = —
Corylus avellana juv.) e | iR A g (PR ek S e et
Credaegus oxryacantha (juv) e e = Oy B 3 S e e TUE o
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Tab. 1. Forls

Samhalle

Quereus robur - Stellaria holostea -

Quercus petraea -

Deschampsia

smh. | flexuosa - smh.
Bégment | & B ¢ D B F. & H F&  J | R (e 41
Anfal smarutor [ 10 10 10 10 10 10 8 11 79|11 11 9 9 40
Tilia cordata |juv.) .. RIpIrr] e oy Lo e URE S i PR | S T 8t
Quercus spp. [Juv) ..........-. 41 .80 51 3 4 5N Hlapig 3t— 4 18
Rhamnus cathartica (juv.) e L, |
I Sorbus aucuparte (Juv.) ... —_ — = = — — I + 10t 8" 5! 41 68!
Achillea millefolium .. .. 1! — —— —_— —— -
Afuge pyramidalis ....... ... — 21 - ey - | U i e )
Alliaria petiolata ... ....... — — — —_ = — — 1 1Y — — —
Anthriscus silvestris .. ... ..... e e i 5 1t 3 16| — — —
Campanula persictfolia ... 11 4 4 | [ S L & —_—— - -
— rotundifolia ... .. ... .. + 13 _——— — 1 — — & 4+ 1
I Cerastium hn!mtm:dm ........ L e o L I -3
Dryopteris filie-mas ..o == as 1 B8 12 91 —; | =
— SBTAUIOR ' ssvancasns - — = 1t — B — = - -
Gallim QEAITHE viivedidannaass 1l — — — 4L 2t e 4 — = 4
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Hieraciwm muroram + 4 — = — = 1. Thi— 1t -~ 3t
— umbellatum . _ . Sl EE = S S R e 3t
Hypochoeris radicata eea) - — — — == — 1! — 3!
|  Lathgrus monlanus ......e.ee-- 9N o1 5150 5 4 3P4+ 1* 5 4 157
| TN U s S v e s b 12— 4+ 4 — — E L - -
| Moehringia trinervia .. e e — — — — N - — — - —
| aPlatontherd Dol susstanrenas . — e o B — l— —
Prinnla Deris s cvosisioanans 3ot - — — — Bt — - —
Polyyonatnm odoralum ... . —_ — 1+ 4+ — 1! 3 — 4+ — — -+ |
| Rumerx acetosa . . .. e R i S GIRE LR IO e R o
| — tenuifolius h - — - _— — — - — |4+ — — 21 &
b Sedum Lelephiam ..ocveevioiens T L8 S L LE e 1 3
Silene nutans ... .. .. e _ — - = — - — — 11— 3
Solidago virgaurea . ... ... . it — it — 44— 2r . 1
Stellaria gromined .....c.coveen. — — — 1 - 3!
VIBIG RBDIIATE oo s s envesmssvanan) pab-floa— gl Ik -Gk = 15! —_ — —
| Viscaria vulgaris o..oovnevenns plad{ " e e PR e et e e e s 3|
! Anthoranthum odoratum r o4 e o — — — @ — —
\rrhenatheram elatins . ........|— — — — — — — "+ 8 — — — — —
pubescens T4 — — $— — — - 5|l — — - — i
Briza media .. ...... ’ e i e — ] |
Carer divulsa ssp. Toorsii +ouee = Wesas = oo it 2 L
Festuca rubra ... ... OREERIAS: T - S, LTSS Gl e e
LA DD S oatawasinssnae A LIRS i L e N
Pon pratensis ....ooieeees 4% gt 4f 3t 4+ 1t 92! 4 o2 — 20§t 1t 23
Antitrichia curtipendula — — = == = = —
Brachythecium populeum ... .. — — — — e — — — —
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Tab. 1. Forts.

Quercus petraen -
Deschampsia
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|
' flexuosa - smh.

Quercus robur - Stellaria holostea -

' Samhiille :
| smh,

‘ sepment | A B €& B E F &6 HFY| T K L M FC
Antal smarutor 10 10 10 10 10 1¢ 8 11 79|11 11 9 9 40

| Cladoniea gracilis .............. T N e - 151!
. s e AR s e e G Dy _— = — - — — - — — — - 2t j!
| — PANGTETI " (v rvissensovnron —_—_— Y — = = = — — 3t— 3 1
| — sphpaficacoll o in v eneiisg - —_—— — — — — — |— 44— 3 1

Smarutornas storlek 4 m?, segmentens storlek 100 m?2.

A, B. D, E. 300 m It dstligaste garden i Osterniis. Skog med Quercus, Tilin, Aeer och
delvis rikt buskskikt med Corylus. D och E beligna i nagot blockig terring.
7 VI 1959,

(. 300 m NI nordligaste gdrden i Osterniis. Skog med Quercus och Tilia, 17 VI

‘ 1959.

I, G. 600 m E dstligaste girden i Osterniis. Skog med Quercas och Tilia, 11 VI 1961,

I 100 m N Senorens sjomiirke. Skog med Quercus och rikt buskskikt av Corglus,
Crataegus, Malus och Rhamnus cafhartica. Blockig terring. 11 VII 1961,

Jo Lo M. G 500 m NNE-NE nordligaste garden 1 Osterniis, Ganska dppen skog med
Quercus och myckel svagl ulvecklal buskskikt. J, 17 VI 1961: L, M 28 VIT 1962,

K. 600 m E éstligaste girden i Osterniis. Ganska Oppen skog med lagvaxen (uercus
omkring en bergshdjd. 17 VI 1961.

| Tilliigg: Segment A Rumeax thyrsiflorus, Scrophularia nodosa, B Hypericum per-

| foralum, Vicia cassubica; A och B Anemone ranunculoides; T Gagea lutea; 1 och

| I Ranunculus auricomuos; F Dactglorchis sambucina; W Rosa canina. Adora
moschatellina, Allium oleraceum. Corydalis intermedin, Gagea lutea, (r. spathacea,
Greranium fucidum, Mypericum perforatum, (Ovalis acetosellu, Sanicula europaeq,
Sarifraga granulata, Serratula tinctoria; J Viela canine.

Pa véren iir Ranancalus ficaria vanlig i segmenten A—H, mindre vanlig i J—M.

(signalur & pa PL 1; tab. 1, lig. 3] dr en hedekskog. Tridskiktet domi-

neras av mellanformer av Quercus robur och Q. pelraea saml srenay
lyper av den senare arten. | det [altiga buskskiktet forekommer Loni-
cera periclymenum.

Viktiga skiljeviixter gentemot ingsskogen fr risen, Calluna vulgaris
samt Vaeccinium myrtillus. Filtskiktet karakteriseras i dvrigt av gra-
minidernas dominans, frimst Deschampsia fleruosa, som dr konstanl
och har hogsta tickningsgraden, Festuca ovina, Carex pilulifera och
| Luzula campestris. Aspektfoljd [6rekommer ej. Anemone nemorosa upp-
i trider dock flickvis. — I boltenskiklet ir Dicranum scoparium, Poly-
trichum juniperinum och Cladonia spp. alminstone preferensarter.

I Quercus petraea - Deschampsia flexuosa - samhillet dr de subocea-
niska arterna fa, men samhiillet forde kunna anknylas lill den sub-
. oceaniska Quercus petraea - skogen, som dr en allmin vegetalionstyp i
: sodra och sydviistra Skandinavien.

|
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Fig. 3. Hedekskog med Quercus petraea omgivande en bergshijd med hiilllmarks-

vegelation och fliickvis griishedsvegetation av Rumex tenuifolius - Cladonia sylvatica -

Lyp. Heath-oak-Torest with Q. petraea surrounding a hill with rock vegetation and
fragments of grass-heath vegetation. — Osterniis. Juni 1959.

Den naturliga hedekskog, som hir beskrivils, iir ell myckel konslant
vixtsamhiille, vilket ocksa vegetationshistoriska undersokningar visal
{op. cit, pollendiagram fig. 5).

Markprofilen dir en svagpodsol. Det dr endast i omriden med denna
vegelalionstyp, som egentliga podsoler har patriaffats. pH i Ag-skiktel
4.4—4.8 (H analyser).

[ledekskogen forekommer flickvis i savil indgor som ulmark. Sam-
hiillet har storst utbredning i Osterniis infigor, friimsl pa halvons norra
del. Vegelalionen har delvis krattskogskaraktiir och iir utbildad som en
krans kring bergspartier, sarskill pa nordslutiningar. IE1t dylikt ldge till-
sammans med den grunda. vildrinerade jorden har gyvnnat en tidig
podsolering och dirmed uppkomsten av hedekskog (l.c.}.

Den genom betning degenererade dingsckskogen far karaktir av
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mosaikartad dngs- och hedekskogsUyp (signatur 3 pa PL Lt
jir Berglund 1962 [ig. 16). Den har flera egenskaper gemensamma med
hedekskogen, bla, glest buskskikt, fatlig ortflora, graminiddominans
saml forekomst av ris. Marken har ocksa foriindrals, bl.a. uthildas ett
F-skikt tidigt. Markprofilen ir saledes en podsolerad brunjord, podso-
loid. eller da vegelationstypen iir myckel ung en oligotrol hrunjord. Till
skillnad [ran hedekskogen ér Quercus robur allmin och i buskskiktet
ar Juniperus vanlig. En dylik vegetalionstyp karakteriseras av [0l jande
arler {den vinstra kolumnen innehaller arter. som lillkommit eller
blivil allméinnare) :

Viaceinium myrtillus Anemone nemorosa
Lathyrus montanus Melampyrum pratense
Rumex acetosa Stellaria holostea
Deschampsia [lexiosa Veronica chamaedrys
Festuea ovina Viola riviniana

Poa pratensis

Denna hagmarksarlade ckskog foreckommer varhelst belningen wvarif
stark under sista arhundradet, exempelvis flickvis i Osterniis saml [ler-
stiides i Torp.

I enstaka fall har en hagmark —blandskog av ek och bjork
med grishedsfragment (signalur 4 pa PL I} — uppkommil
inom inigorna. diir markforhallandena primiirt dr goda, Av liknande
lyp dr den intermediira vegetationslyp, som har stor utbredning pa
utmarken i Ekeniis.

Till den mosaikartade idngs- och hedekskogstypen anknyter en ek-
skogsvariant, som genom hard betning under lingre lid fatl en typisk
hedskogsvegetation. Den skiljer sig frin den naturliga hedekskogen
friimst genom att den dominerande tridarten iivr Quercus robur. Varian-
ten fir mindre vanlig. Vid karleringen har den forls samman med Quer-
cus petraea - Deschampsia fleruosa - samhiillel.

I hagmarksbjorkskogarnas (fig. 1) tridskikt forekommer
Betula verrueosa lillsammans med enstaka exemplar av Quercus robur,
Sorbus aucuparia och S, intermedia, Buskskiklet ér glest beslaende av
frimst Juniperus communis och Prunus spinosa, men dven enstuka
exemplar av Crafaegus oxyacantha, Rosa canina och Rubus idaeus. —
I fiiltskiktet dominerar graminiderna, bl.a. Agrostis fenuis, Anthoxan-
thum odoratum, Deschampsia flexuosa, Festuea ovina och Poa pra-
tensis, tillsammans med risen Calluna vulgaris och Vaccintum myrtillus.
Ortvegelationen ir fattig. De beteshiirdiga arterna dominerar (Steen
1958). — I bottenskiktel ir foljunde arter allménna: Pleurozium schre-
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beri, Khytidiadelphus squarrosus samt Dicranum scoparitun och Hylo-
comium splendens.

Dessa bjorkskogar ir myckel heterogena. De kan indelas och preli-
miniirl beniimnas pa féljande sétt: a) en rikare, betad hagmark (B. ver-
rucosa - Agrostis lenuis - Poa pratensis - samhiille}: b) en igenviixande
bjorkskogstyp, dir bete upphért och ris blivit vanliga (B. verrucosa -
Vaccinium myrtillus - Deschampsia flexuosa - samhiille); ¢} en fattigare,
mycket hart betad oppen hagmark (B. verrucosa-Potentilla
erecla-Festuca ovina-samhille; signatur 8 pa PL 1). Ty-
perna a och b har ej kunnat differentieras fran varandra vid karte-
ringen, Typ b forekommer mest inom smiirre omraden i anslulning {till
oppen hedvegetation. Tillsammans bildar dessa ett Betula verru-
cosa-samhiille sstr. (signatur 6 pa PL [). Typ ¢ ir en tamligen
oppen vegetalionstyp av grishedskaraktiir, som lilt kunnat sirskiljas.
Del iir en évergangsform till andra néirstaende skogs- och hedsambhiillen.

Den betesbetingade bjorkhagen ér synnerligen dynamisk. Andrad kul-
turpiaverkan medior genasl vegetationsforiindringar, Med ledning av det
dldre kartmaterialet kan man i den nulida vegetalionen alerfinna alla
stadier fran hell ung bjirkvegetation éver aldrad bjorkskog med inslag
av ek till sluten ekskog.

I sumpbjiorkskogen firekommer bide Belula verrucosa och
B. pubescens tillsammans med Alnus glutinosa, Populus tremula, Rham-
nus [rangula, Salix aurite och S, cinerea. De vikligaste arterna i Filt-
skiklet ér Vaceinium myrtillus, V. uliginosum, Maianthemum bifolium,
Cxalis acetosella, Potentilla erecta, Pteridium aquilinum, Trientalis
curopuea, Carexr nigra och Molinia coerulea. I omraden med grunt
moriinticke har risen dominans, och samhiillet far likheler med den
hiillmarksbjiorkskog. som ir kiind (ran den svenska ostkustens skiirgar-
dar (Du Rielz 1925 s. 26). Delta éir alltsa en timligen naturlig vegela-
tionstyp, men den ér daligt utbildad pa Senoren. Den dir diiremol rikligt
foretriidd pa Histholmen i Torhamns skiirgard, varifran den i en senare
uppsats kommer atl beskrivas mera ingaende (jfr G. 1. och G. Du Rielz
1925).

Markprofilen ér i de bista hagmarkerna en oligotrof brunjord, i
ovrigl en svagpodsoloid, Sumpskogarna har gleyjordar.

Hagmarksbjorkskogen forckommer mest i ulmarksomraden, mera
sillan i infigorna. Den Oppna hagmarkstypen (typ ¢) har sirskill stor
utbredning pa Visternis utmark. Sumpbjorkskogen finns [lickvis i
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Fig. 4. Hart betad bjorkhage med gles triidvegelation och filtskiklsfragment av griis-
hedskaraktir. Juniperus dr vanlig. — Grazed (birch-) woodlund with vegetation
partly as grass-heath. Viisterniis. Maj 1953,

forsumpade hillmarksomraden {ofta igenviixla hilllkar) av utmarken
saml vid de stirre kiirren,

Alnus glutinosa-samhillet (signatur 2 pa PL ). alkiirr. har
tidigare haft myckel stor utbredning pa 6n (jfr Berglund 1962, karta
fig. 6). I allmiinhet har dessa omraden drinerats och uppodlats, varlor
endast sma rester finns kvar, huvudsakligen ulefter havsstranden dir
den allmiint forekommande albarden stundom vidgas och bildar en rik-
tig sumpskog. Alkiirren fdr vanligast i sydvisira delen av Visterniis.

De planterade tallskogarna (signatur 7 pa PL I} ir dnnu out-
vecklade. De i Viislerniis forekommande skogsomradena ligger inom
gamla hedomraden, varlor skogen givelvis kommer all fa hedskogs-
karaklir. Enstaka HIl synes sjalvsadda tallar finns sdllsynt inom hiill-
marksomraden saml pa den gamla hogmossen i Torp.
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Torrdngar och grdashedar

Inom vegetationsgruppen torringar och grishedar har urskiljts fyra
samhillen (tab. 3):

1. Knaulia - Gerantum sanguineuwin - samhéllet,

2. Ononis repens - Cirsium acaunle - samhillet,

3. Rumex tenuifolius - Cladonia syloatica - samhiillet,

4. Potentilla ereeta - Deschampsia flecuosa - samhiillet.

De dr ordnade efler varialionsriktningen rik - faltig. vilka termer hir
anvinds {or all beteckna vegetationstypens art (Malmer 1962 s, 32 ff.,
Persson 1961 s. 106 ff.). 1 och 2 riknas till rikare lorringssamhiillen,
3 dr en intermedidr lyp men den (ores hir till grisheden medan 4 ér
ell faltigl grishedssamhiille. som star i stark motsats till 1. Samtliga
tvper iir synnerligen kulturberoende och foljaktligen mycket dynamiska.
De innehaller en mingd apofyler samt atskilliga antropokorer. Trols
stora skillnader mellan samhéllena sa dr en stor grupp arter gemen-
samma — Prunus spinosa jimte en rad allméinna (kulturspridda) fings-
viixter.

Torringar

Knautia-Geraninm sanguineum-samhiillet (signatur 9
pa PL 1; tab. 2 och 3, jlr Berglund 1962 s. 414 [[.: fig. 5) kan karakteri-
seras som en rik typ av skogsbrynsvegetation. Kontaktsamhiillet utgéres
av Quercus robur - Stellaria holostea - samhiillel. Skogsbrynen dir vege-
lationskomplex, sammansatla av ell skogsartal och ett fingsarlat sam-
hiille. I allméiinhet dominerar del [6rra. Dirvid nar trid och buskar finda
fram till den grins. som markeras av kulturmarkens eller hiilllmarkens
borjan. I vissa fall siller emellertid del senare sin prigel pa vegelatio-
nen. Del fir denna typ. som hiir skall beskrivas, Nagot triadskikt [ore-
kommer saledes ej. men den intilliggande skogens triid slickery delvis
marken (expositionsrikiningen gor emellerlid, att de ej skuggar|. Busk-
skikiel ulgor en viisentlig del i skogshrvnsvegetationen, Buskar av
frimst Crataegus oxyacantha och Prunus spinosa, stundom Corylus
avellana, bildar grupper utanfor det egentliga brynet. Buskarna spliltrar
upp dngsvegetationen,

Angsvegelationen visar en helerogen artsammansiitining med dels
skogsarter dels dngsarter. Till de [6rra hor bl.a. Mercurialis perennis,
Viola riviniana, Poa nemoralis samt bottenskiktets skuggmossor. Vid
noggrannare analys skulle man siikerligen finna, att dessa ir bundna
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Fig. 5. Kpautia - Geramum sanguineum - lorrang heliigen mellan ckskog och aker

Bushar, Crataegus, Rosa, Prunas spinosae modl, samt ungplantor av triid har koloni-

seral fdngen. Exposition: SW. Skogsbrynet i bakgrunden med exponering mot NE

saknar denna dngsvegetation. — Anautia - Geraniam - meadow situated helween an

oak Torest and a field. Numerous bushes have colonized the meadow. — Oslernas,
Juli 1962,

till buskagen och sprider sig diirifran ul pa de 6ppna ylorna. Den egenl-
liga dngsvegelationen karakteriseras av en stor ortrikedom bla. Allinm
scorodoprasum, Dactylorehis sambucina, Geranium sanguineum, Knau-
tier arvensis, Lathyrus miger, Melampyrum nemorosum, Vicia cassubicn
saml flera som ir gemensamm:a med Ovrig torringsvegetalion. Filipen-
dula vualgaris, Hypericum perforatum, Pimpinella saxifraga, Rumex
thyrsiflorus samt rifolium pratense. Orehis morto ir en exklusiv arl,
som ocksa hor Lill detta samhille. Bland graminiderna dominerar
lgrostis tenuis men vanliga dr ocksa Anthorcanthum odoratum, Arrhe-
natherim pubescens, Daclylis glomerata och Poa pratensis. — [ botten-
skiklet forekommer inte nagon lorriingsart som karaktiarsviixt. Campto-
thecium luteseens ir palriiffad men endast pa en lokal,

Skogsbrynsvegelationen ér synnerligen dynamisk. Forandringar i
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Tab. 2. Skogsbryn med Knautia - Geranium sanguineum - samhiille

Segment R L RS oS b ISiC | SR L 1 e | [
Lxposition S5W SWESE W SW SE § SW S Fo
Antal arter 93 69 53 42 67 45 47 42 39

Acer platonoides ........ Y Sy TR | foe—m = e s e e
DAL URRPHOORR < Jocune san sonsseion sl i T T R L = N R
Malas silvestris ... .. (SR A —_— e e = i
Ouercus petraed «.....oeviiease ook — R e 1R
e A L DR DR e e e S | — + 4+ 4 I e e Fi 4
et 1 R o RSNl S T TR oA A e, e St S R i
Sarbus infermedia ... .. e B s _— = — = — - — 1
Tilia cordata . ... .. .. ARy T - Foosh o e = —
GOrn el i vecdie de Ehalweiaii S e S e R ey ==
Crataegus Monogyna ... ............ | PR i, T RIS + —
O i e Wb Wi Es i i b e o S R 1 o] et e
e TR L phr 1 s S e el ety Dp oy O e et A O
—— PO L b earaie s b s e sk | L, R R Sl S - Sl ettt I
Rhamnus cathartica ... ... ... ... . +  — A -
BRIDEE PHDEATIE o ls S ant vt a ke K4 aa | el e ! & e
B T s el e R b ety i | el - S T st
e L[ E e et e S Bk W s A el 2 _— = — e
Ribus plicafus oo ciiieesosanvisnss] — = — — e e +
Achillea millefolium . ..., .......... Rl R, R e e, e T L e
Agrimonia cupatoria .............. D P e P e e
Ajnga pyramidales .. ... ... ... ... —_ — e
Alchemilla glaucescens .« ..oovvvvennnn. —_ — - — = — W
AT - OBIUCOINL s iy inadvnssssoses Sfioa =T f ===
— BT 0PI Wy s as ans s nsseias RN TR e = e 1 =2
s L L S D AT P W M e —_ = — e e
Anchusa offictnalis vesseswesssisess — = — — —
Anemone hepatica ... ... ... ... .. P R PR e e s

| Anthriscus silvestris .....oveeeveeenes s s, R SR e T SR g
Anthgllis vnlnertrin oo, ceceiannsaina —_ — - oo =
Arenaria serpyllifolia co.eeveieiiinn | = T [T R gt
ALIEMTA AN i aisa s b als i s s s e e e L s W —
Campanula persicifolic ... ... ... o R = = e e —
OO s s s A ws s s h s s e ae s AR EE e RN SR T
Cardamine bulbiferg ..........c...... T e TR e
CErIreg JACeH v cvasedssassssovssse — o P = S S =
P 200 171 (1 (e oot SN S S I i fo— = — - —_——
Cerastinm holosteotdes ... ... .. ..... o+ 4 + -
Chaerophyllum temulum ... ... M s e e
ChelldOniUH HIGTIES s eoransnnnanansss | — —r == i
Chrysanthemum lencanthemum ... 4+ - + 4+ —
Cirstum lanceolatum ............... | - = — — — =
Convolvnlus arvensis ... ......... [ + — = = — - =
Cynanchum vincetoxicum .. ..., .. 1 T W g T B 3 P
Dactylorchis sumbucina . ............ ‘ T e PR —
Bl s delloites ooy veissvicnssnine e P e et
FHaaG mMOnlan civvivivesie sanisres PR e S s e e e e
Filipendula valgaris ... .. ... ... .. T T e e A s e R LA
P LT U LA N T G Dt N ‘ P o A Sy o 1, e
GAallin aparine .....coevesssensnvsss - — — — — = — —
) 1 P A POt S A R G —_ = — e it
=BT i caras s tiamnlice s ks s h e s | e W e S B e e
Geranitmimolle .icicicievetvesionsa b — = —- = = — — -

— O e D S e 35 00 00 DO e e S DD O e G ST b s o G1 e e B 30 e B R 38 e e = 32 0 e 36 S SO
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Segment | A B € D E F G H 37
Exposition SW SWESE W SW SE § SW § F9
Antal arter 03 69 53 42 67 45 47 42 39
i 11y TR £y R et SN M S e o —_—— = — — 1 |
— SOTNGUINCHNT o voevesennnennns cens| o+ — — 4 & o=y |
GO DA o raiivinevevssiss 4 —_— = - —_ — 2
Glechoma hederacea ... ... .. .. L = = = 1
Helianthemum nummulariom . + + — 4 + — — &
Heracleum sphondylium . . . . =g +— = — F—_ = 2
Hieracium pilosella ... ............. + — = = + - 4+ — 7
—rnmbellotimy oy at s s e e b + + F F+ + = + 4 - 9
Hypericum maculatum . B 4+ = —_ 4+ - — 3
T 0 (RS el el | N S - — 4+ + 7
Hypochoeris radicata ... ... ... .. -+ + o A e w2 g
JUSTONe MONtanNG . .vviieiivnnnena, g e e I 1
T O QPVERSTE o i e vivesessonnnnns e L o R R el e SO
Lapsane communis ... ... ... — — — —_ — — 1
Lathyrus montanus ... .. ... ... | + - 4+ 4 o s e
= T s diiee s S s eisa T e ssaes 4+ - + + — - e |
| 2L L (1] © R e e A T S A o e + — — 4
Leontodon awtumnalis ........ ... .. — — — — 2
Lotus corniculatus ............ cenes] — — — = fo—_— — 2
Melampyrum cristatum ... ... ... ... - 4+ — — — — 3 |
FiLid T el b i AR e s AR s Sy Wty = 4+ + = b —_— = e |
] ot | L Rl (I phialer B 2ok S S s el o— e — 4|
Melandriny 0lbUDT v eeeeesesnsssones | 4+ + + — + —_ — — 4
| Mercurialis PRI b sueteiaatira e s Soua = M= e e — e
L MUORONE CrUPASE « v iviasasissisvass - Fo— - — - — 2
LT B T 1 e S P L SN eestes —_ = — — —_= = + 1
Pimpinella soxifrage .. ... ... .. R i NI T SIS SR R S
Plantago lanceolata ... ............. + | - 4+ + 4+ | - + 9
Polyyala vulgaris ... ... ..., —_ 4 e 4- '3
POtERHIG QEIeNIEH: cvivin e sionians soli i i | e fo—_ + — — 3
R e T3 1 £ R R e e S LI e i ) R T —_— et ]
U T e T L BTG Sy g AT o L -+ — — - F — 2
Primula veris ... ... cespsssssssssns] —= A= F b F — — S — F
Pruntlla Daiiirly, - cvsam snsais s ias R e e s T T
$ETHETIN i A0 o e e e + - + — — — 4+ — 4
UPTOOTTIR 0 Sads on aiin 2 vis bt s o5 I —_ = — — 1
S R w e e R g —_ — — - e — A — 8
Rhinanthus serotings ... ............ —_— e i e e e e L oo @
IO GOBLOSE & s iaas o vs oo tie s asc s o L LN R ST SR S ¢
o oLy LA e et Ty oy o S i ) [ - — — == — - TR |
R 4Ly 1Y SR A AT Cr e e R e L | = s F - — — 1
et 1 E1 T T ] e N S A s I S e e |
“=THIrHIIIOTHS vensasvaninise cevssata g = b — 4+ — 4+ + + 7
SO (D11 1 ] e R L S LR — = - —_ = — — — 1
Sarifraga granulata . ... ... .. ... T e L R R g
Serophularia nodesa ... ... .. .. ... —_ = — = - — . §
Scatellarin hastifolia . .oc.ooovuinn... e s T — 1
ST o) e (e S S SN i e e e e e o
SCRECLO- TACOBHEE viiieiieiassanssssse S P = R fo -t G S
[ St ATnetorla o vvinsiinmnsonnon — —' + 4+ + —_ R
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Segment A CBETR B SRR S S
Exposition | SW SWESE W SW SE § SW 5§ F
‘ Antal arter B3 69 53 42 67 45 47 42 )
THCCISR TEILBIEIS o v esossrsnstnmmene + —_—— 4 = —_— — 3
‘ Taravacum erythrospermum . ... ... —_ 4+ — e — d 2
T Ty O SRR L ety S e { | — — = — 2
Trifolium arvense . .....coeeeececcenn + 4+ - — —_ = — — 3
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e BRI e s b s B s v | —_ = — 2
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— medium ... + - — + — — 3
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O ISR s e v we e bid e B e A e 4+ - - — — — 2
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770,11 ) L el RS e SN + — 4+ — — + — 4
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O ¢ 12572117 41 |1 S RN =P g s SR L ) + + 4+ | - — 4+ & — 7
R A T SRS P S e o | N e s e et ST !
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Arrhenatherum elalius ....oeuenon.. —_—— = 4+ — = — 2
PEOLENRIR . s b e ve s WPt S e — 4 — R e
| RPN . Sevens oo rtvesnadvins - F — + — 4+ + — 4
T el iiiicsensssisisessne s —_ — — 4 = — - 2
Bromiad nolII. poeh v dina v vainncie T e B S R e — &
Curexcargophplleq ... ivieenncn — A ) = e
e CONTITH v mw v s vts vy hrbasse e M Bt e i ==t e g
T4 i aie M e, SelRE S - — - — — 4 — 3
Cynosurus cristatus ... ... ... ... | | F o 6
I Duaetylis glomerml «ooiiiiieiaiiias I s S hd e L fri= sefer wamit St g
Deschampsia flexaosa ... o ... — A4 | e AR 4
FECERT DOTI casvossnstnasisssasens 4 e T -
it [ 17573 1 g e e o L LS e e 4+ = e - 4+ 4+ 4 6B
e IS 5 e Te crars st iins o e e e e e e T a
e I s ol e e s e A e == e S — 9
Lolium perenne | =l S e s sy of
LI COMPASTEIR ececssusesonsonns i o g 58 e LS Tl 2
E PR PIOEENEE oo vavnion side o aie + 4 e ) —=, T
152 Bt LT Sy G A AR —_—— = 4 + S ey
IS G Csnss bt s rainebisn s sren - - | + 4+ + | 9
Steglinnlo declmbond .o evevesssos — + — et R SR

Segmenlens storlek ea 100

m.

AL 150 m ESE—200 m SE svdligaste garden i Oslerniis. mellan skogsbrynet av en
eklund och en aker eller mellan en stenmur och en aker. 11 VI 1958,
B. 300 m SE sydhigaste garden 1 Osternis mellan skogsbrynel av en eklund och en

aker. 11 VII 1958,
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miinniskans aktivilet med{ér omedelbart forindringar i detla samhille.
Primiirt torde denna vegetation och de arter, som nu utmérker den, ha
aarit mycket séllsynta. Men naturliga skogsbryn finns ju ocksa vid sko-
gens kontakt mot hiillmarker, och under gynnsamma forhillanden kan
hiir ha existerat ett liknande samhille (s, 66). Vid de forsta rojningarna
— i synnerhel da slaller firekom — fick detta mojligheter att sprida
sig lill de kulturskapade standorterna. Forekomsten av bl.a. Helianthe-
mum pnmiilarinm, Hypericum spp. och Knautia i pollendiagrammens
subboreala och suballantiska delar visar detta. Sannolikt hade samhiil-
let storst spridning under 1700-talet vid de i lundomradena inspriingda
akerlapparna och slitteriingarna (jir Berglund 1962, karta fig. 6). Den
senare uppodlingen av dngsmark och akerrenar har medf{ort en kraftig
minskning av dessa standorter. De nu aterstaende drabbas av en mins-
kad kullurpaverkan, som under det sista decenniel blivil alltmera pa-
taglig. Saviil slitter som bete minskar eller forsvinner, En kraftig igen-
Axning borjar varvid buskskiklel sluter sig och skogsvegelalionen
trimger pa. De nulida skogsbrynen synes vara initialstadier Lill verkliga
skogssamhiillen (jfr Ivarsson 1962 s. 182).

Ononis repens-Cirsium acaule-samhillet (signatur 10
pa PL 1; fig. 7} dr en hell 6ppen torréingstyp. Det har i allménhel ett
glest buskskikl bestaende av Prunus spinosa saml enstaka buskar av
Juniperus. T filt- och bottenskiktet dr skogsarterna sillsynta till skill-
nad fran liregaende samhiille. De karakteristiska skogsbrynsarlerna
saknas hell. Enligt de gjorda analyserna ér skiljearlerna gentemot andra
torriingar fa: Onoenis repens, Cirsium acaule och Linum catharticum.
Trifolium striatim och Camptothecinum lutescens ir preferensarler, Av
uthredningskartan fig. 6 framgar, att den (érstniimnda har en mera vid
spridning én sambhiillets namngivande arter. Preferensarter med lag
smérutelrekvens dr bla. Anthyllis vulneraria, Senecio jacobaea och
Arrhenatherum pratense.

Tab. 2.. Forts,

C. 100 m 12 dstligasle gdrden i Osterniis, mellan skogsbrynel av en eklund och en dker.
20 V11 19563.

D. 500 m SE dstligaste giarden i Oslernds, smal remsa mellan skogsbrynet av en
cklund och en adker. 19 VI 1961,

I2. 400 m NE nordligaste garden i Osterniis, mellan skogsbrynet av en eklund och en
dker. 10 VIT 1961,

F. 700 m IISE dstligaste girden i Osterniis, smal remsa mellan skogsbrynef av en
eklund och en aker. 24 VII 1958,

G. 400 m NE nordligaste giarden i Torp. mellan skogsbrynet av en eklund och en
dker, 30 VII 1958.

H. 400 m E Senorens sjomirke mellan en albard vid stranden och en dker. 24 VIT 1958,

J. 400 m SE Senorens sjomirke, oppen dng med Prunuas spinosa. 1 VIII 1958,

4 Botaniska Noliser 1963,



IND

RIORN E. BERGLLU

50

mi Uil ALl | et Lo 6 N T SN IR KR e L suagad synLnao iy
it T e L RN = 8T T s | SRR R wnsorowsu wnalidinga g
. e et —_ = = — RN S IR e b2 e s e aafina snaliypry |
e A A T e e e ¢ a.3c 1l ;7 oIk St o AN AT A SisuIIn npnouy |
-+ o 5 00 VG U Y M PR b e TSI, ST R &AL wiypropw wnapadlipy
— — AL e _ S . _ e —_— = —- ﬁwﬂ ._.— | I G, :::L:m::.m::q: .:.-::m___.uﬂm:mm.‘?:.... |
_ | e St At A1 ek L | : . g feam 8L =+ F T AU bunS W)
_ LS SR e e L [ SR i S G R s 2T Ao Ve e punguaps snjaaopliponeg
| — A B AR A - — — — | = — = = |z ¥ 1L WL JUBId ] Wiy junsiiayg 'y
fipes o A ML Y e AL e G 1B — LA R profinsiod ppnunduing
| e : S ety A e e A R A N ST S AN el SLIsaais snasLyuy
e by o us s TN e e y - WA =P 152 3 2 W SRR ) L wasprdoposoods wniy
€1 NS T Sl s Ll = apgee WA= I g S e o R, S IR R piyupafiro snbionna’)y
! i £ ey AL R mi et A U el LA e T ORI R e e nunyran suplito’)
X == < — - _— — — LI == 5 - g T S A P T »jppaas pife g
- - — - Ui 7 i B Y PR (4 LR el gl e TS A IMgod snaIng
aa et e o e S g L ) R e g 11 — 11 | saproungnyd Jasy 'y
8 O 26 19 18 8 N T O ge - am ¥ |7 snsoraombs snydpppmpiliyy
01 3! 9 19 8 F 6 L £9 £ S I F 119 4+ 4t ¢ BN R L Hagaayos Wwnizoanagg
=0 ¢ i AL 19 &8 & | B9 F € O TL N g MR SR L srpsaduing vz
001 = R AR 00T +9 6 46 001 8 3 &l TN it T o i e e S DUIA0 BINSI ]
$00F 9 8 8 B 1001 =9 6 b W01 54 L Bl SDOE Tl ool Dol el sHd} sysoaliy
L1 - R + | iR¢ % A L 19 ¥ 19 [ v e ¢ Frpo { I T e T suadai .:__:.r_.c.ﬁ..?,...‘.
by 14 =il 1EL i a8 8 18 L aF o oL R 3 O v AR L S paununali BLngag
| LR ghl b 11 il A ¢ Sl 1 w0e 6l b o S S T BSoja raiuny
| £l evpiie i 2 SR - 2l e e L AR R e SRS WA e supfiina vppblijog |
L8 TRE W 1 (LY 001 0 6 a6 W00I 19 L oL oL F af B s P npasopd uinnIn g _
19F it JIEE°Y F| @6 19 6 1L 196 & 9 1 Wor b L R A i Asdrncg WG )
I8¢ 19 gl A BT B il A L T L O 1) Wwor ok g | A A syofipunjor pnundiun)
E] L A T 16 19 16 oL 001 ¢ 2 2 | 00T oF  F g B R A wnjofagpue vo Yoy
A | % e ety (¢ 9 30, o T i 2 e BT B8 = Al PR SRy T psouyds snuntqg
o 9 9 g 9 THE ey B F I e ¥ ¥ ¢ ¢ dojniels [ejuy
a:d & Bty <L) | Rty + 1 EAAD SOl ak o/l T ol T D g ¥ | juswdsg
Fo e T S
s - psonayf msdurogs s :cww_-EHMM”.:::::_;_ s .:.:x.u”w Junz._;_tw s - wneumbuns
~SI(f - D]3IId DHIUIOS - smefinus) xouny - suadatd snoug wnBlay) - DInUM ENELEUTHS
poaysedr)y gueLio ] _

paysgad Yoo JFumaio], g quy,



A
plé 11 b N sh =
pak ) igth 16 == R
LE SIS il it b=
9c N 0 3 +
196 1T G 2 o
| 19 9 it i 18 11
8¢ & +~ 19 39 81
W8 38 4G 8 18 ¥
- = et N 1
m AN Y | 188
& S B T R . L)
S |we & + @ & | 00K
Vi w1 e 1o L
-
= ] = 3 16 f
m 7%_ = =gl T
m iF 1l Fooh) i =
= i 16 o it §
3] — =2
S R R R W
= e e Ay
E i A |
£ S ) ] —
1y 1l ETP Y T 196
an ¥ g
e 16 il it o

i
il

¥
il
iF

19
\C

b

a3
96

1

WLe
149
(14 4
(14 4

N9
e
L8
001
iy
168

It.18
it
9%
14
168
1Ny
199G
119G
6L
i
1L8
ok
168
ok

tl

#9

25

i

- om - -
I~ DI~ __on =

&1

"

i

il

166
LY
IRT
6

| £1

- F A4
f=s

| e

166
119
1Ll
001
18
i

w001
tEH
168
8e
119

ftithy
1L9
68

oa

1-=

1LY
186G
| 229
&8

itF
10¢
i
168
8L
8L
i
FF

b

MDD NS
.......... suadad smrougy

........ suppuayds wnieosopliy
____________ strp ol siafig g
PRE SR e i nhinfy

Ml dda npnjagy

................ wipaur pireg
Fif s :::__ .:::: WY JUBX Oy Juy
frik s synumnffo —
........ .'-__L.qv.z:—:z.. 3 DINOII |

........... Cwmiqnp wnipefis g
TrUrtit ensog g SHTOURILY

........... iy _.«:‘.._..5.:.&

sapioglap soafpipiey
........ S PHOIN OO WIS ]}
................. sisupad nog

Ly ¥ AR Y e q_.,k._.:uk q___::v._w,.h
ANy SN LD suumsoufis
CCSHAdsagNd WL U LTY

. Ctosuplina ppasi g
astauad wnigofiua g

crerrer s ppynupali pinafleng
__________ snaopfisafiyy xowrmy
s C whinafiens pppandun g
Crorrrr o faod aanoviodfipy
1 WnonIalgy
masaa panhiog.g
] pnpuadig g
sendes e na s s naonl DEITDINGS

Cwmbuopevad wmnyoubiyamg
U umuymnpa winoy fingovig
- Ear L i frlaky p_;__\.:..:_— L DO f

...... s potd winapgg
vpodawoph sipfipongg

Tt pupInan ppoly
sestesrsenses e DONNRSVD DIOTE

DL T (=R A o £ T ] Ca.a::._hhm

P




BJORN E. BERGLUND

ety app RORE- SRR o R Bl iR T (i § R f 40 | 1148 s P 16 2 L, e R Bjaadas BYHRUIIO
e G e e B e R =, L vl snpafive wnaaony
2IF G G 18 ef ] 1G g Iy T2 0 AR o =2 — E—m e e EmEEmmE eSS simuwroy sniadmny 1
16 16 S { R e B P e s 19 A i 1 Ul Rt winugadnf wmyorafijo g
() R < S ERER A ) TR T S e i e WE e ey PSS s _ ............... paofynpd xaan) “w
A G A T RS TR TR A 4~ A -
= N e KR [ GR  e e o srus = e T K g
i i1 i e M « 7 I 19 =+ ==yl it Tl ==
HEtH, =% T el s I | T ¢l S L e s et e o S i
== T ) : 9 € G qF AL ke AT 7Tl = = R
bt} AR e i) i R e e i o —_— = = — SHUUD S JUBIS IS
Ll = Y G — | el g il ok S W e e tEE g rd Ak PR R e smijofmua) xawny |
| bk F 1@ (14 1l | il 4 1l = = 92 t ik 12 19 Rryrestrso g ¢ il R R e bupn) pjory Y
28 £ F 9 9 | 9% -+ 8 £ e+ g g 1 S Py S S st suaquinsap viunborg 1
s R e e e N [ L R ST I wh 18 18 6 9 T prdted ¥ s [ e e st saproafiyog p1o1y
== ot e e N o ¢ 1€ & 8l | 19 ORI ;. AL R N asuaqin wnjo iy
ST e e Nt (T S R i e M N L R T = e
it 6 =i ] R el wl e 4 T O - Q. ¢ 4 S e
i PARSVE el - S L F B 9 LA S o T PN T %
v e e ) ] 1 8¢ T € 6 89 £ 18 1L S S = A
it A M R RGO - b #8 ¢ 9 a8 St e A e o Y
] _
— _ - - — | 38 41 —a1 B0 30 P 48 5 —- A SURIsN} Wnayjojdwn)
T e s G Gy T (e L8 € 1l if 19 = N S| Wi s e uIn oS wWnofi g
—_ — — - — e e 2 — — 19 - — = = | WA Uy
TR R T T e T T N 61 € L L | 8L ¥ ¥ ¢ ¢ |Zomagws muy
od (&) | L 1 (R N i ! & R0 HGAE P _ ad A ) H| v | juawEsg _
“Tyuas ‘s % ‘s 55 A N 7 7
- psonxapf pisduwnyosa(y | -panynafis viropnyry | - ANRIN WNISI) :E” .qﬁzwt.”zhhaw
- DIORID DY O] _ -snjjofinuag xowrnyy | - suadaa spuoug) URHUBLID - DR
patsRan . x:m,_.:,,_...| e

SO g qug,



o

VEGETATION PA ON SENOREN

P I, P I s s e —_ = — = 9 — 11 —= s PeseaERes DAMIAPIY DUTON D))

S el L e e L s e e L e e b el Sl R e S ey Aparog Wi
L s - — | 8L 8 — — _ —_ —_— — — — E AR Tt e | S R e S sisuaary ofinglg
=2 o e F o R g | —_ = —_= = - = e e e Y g pisoagdnsg
o Ml C e o BE=Ty ohathite s dliar 1 — 1 — | SiI ne e S R wnolrogania urnynific
P R A R e ==l 1Y | el SISUAAID SHINAjoaun’)
T SHEA A9 e —_ — — — L — 4% 1l —— sypiou nunynauo’)
Pl s AL b Tt s eid L & 3T — - e U e Bk HID]OaIID] N8I
adescf i P, = ey -M—. —_ ﬁmu. - _mw— 1l 10 - == = e = el ot o ::gt:.w"hm.__..?.‘mw.h:.?.__._-. IR )
: = s et ZEfj o=t — = — — .y — — 4 R R R e DSOIGBIS LIIIDIUA")
o S e i pr v (7 7 S et 19 T8 g Tl == 2 il 2mr iR suplma vuabn
= = BN B e == gk k) N i i ey
=== el P e e S B B B w66 1l 19 |¥ =5 O Y N T
it 5] SN s R O TRl i AN & R
b s RAaEE A Al Nl sl il i Bl e Rl L R appoaua
ﬁh_H —W uH naln — " _— S St _ ~.—H wﬁ = 1l T ._Eﬁa.m.:»h..__w?. :.:.__.:__:.-
* 7 T TR i B B R e Y e
3 3 RN BT e T o 19 Ty il
| .8 8 R i e Lo L Ty = N A A R AR R T sumhima punj)
- i1 s et L L e L _ = — — - i cy oo s o e SR A {"anl] angoa snoaang)
€1 e TGy ST R TG U N AR Al A SO TG S R s TR [anl) psoongiaa mmjagy
4 i sn i Ll S NE e Sl R Tl gl T Sl (T R R SRR e e sHoDpY —
tH | e M ) _ e <t G e el EReabh U o M e oo s fifizos snquy
AT P e U i e (N e g i B o o7 Sl
b T Ul A i _ AR = oy i R fLL. “Fab ol | EiLs el SEIE T
cF et . AN o ¥ L Gy S AT S S T I f
i ey : R G AT et S R e S T e el b U D A T pIpAII Ul —
4 = 25 —_— = = = = = = — - - — o e A pLndnInD sNqros
S A T Bk s it T AL PO LA L] P + o  —  — o snapanbug soydjapopifiyyy
oI L oat B henr e e i g S e R e -~ T R R T aunmuroy uangaafijo g
tolh 39 a g g (G gl ke af — e _ 166 TR Yo, < AR A AN AT wnandods Wb
N—.m. .Am.” |_ ".A..- _ i TR fEad e - —a - | - —_— — — T s e s i HJILI]E SHPLIDAT
0T 56 a8 44wl o ~ 4+ 47 | 9¥8 — 1% 1% o AR e PR B psonxaj{ misdurmyosacg

| 8% % A == et et + =" =1 e it = N R T wnunbn WP



BERGLUND

E.

BJORN

a4

Sha s =l S — — — — |1 & TR NI T 2 R NI W DL
- 2 — — | &8 g — 4 T s = T R A e SR oy purtadsnigoy —
57D = AT e s 2B D T PR et ERTBNE DR St i bisay - —
e e RSP € 5T o+ o 1Ll il G R e e e vijo{nsnfiun vy
peit el 85 3% Y _ﬂ- ey 1Y\ _— - ; He e BTy u_ .............. _qvu_...—w‘qn—:.\m.qﬁs..u». -l
i, i — _— = N N — 3T 0L & 1 + ~ = — =it AR A L SINSUIQID BHU0LD 4§
S i 130 S i & _ B ey o 2 SR | i wnpour —
s — — — —| @ d — iz W0 —1f 1o i Y L S W et ddysad i Hoduf
— | e = = SR S el e U wnaad soay fiss unnavrnan g
Ll e LA A e . : = 2T R N e s e npaannfina obivpijos
= ¥ y TR R DTN IR i = Sty T Sy A et WIS
S S e oS LR ¢ e s S T e s
e A G o Wl I B L R e e 1§ S L
B e P L S i 9 I R Tt Bangoonl 01U
F — = e = [ S — —_- — — e AR el L suaquinyodd vuibing
e el e s — — — 9 — — 1 — T v et SHUTO0dIS
i == 1 K Syl e ML, A VU U It A = vy || (ISR SN JOUNIE ST JUL g
Lt R RIND et Al : - — 11 i —= — [einaraa e e SLLIp sngn. Y
8y, 7Sty St (B § B S 2 8% ¢ 2SN It o Ny A e v suvlippa pjound g
| — SRt g — — — R ' — - sunpdax ppuI o g
= TRUHCr T e o ] == ? T e = ikl = il
" == it ki SpEe| 3 T Y Ty S e T
S Vo BT e TSR AL N W Eddi et S Ll e R e e R VIS —
— = = < T R T T v 1Ll == Lid il 2 S NS e Y A bpidsiy —
S et ey ™ S et + 4+ — + 21 s § 2l e, Sl L SRl d0joisip snosoligy |
s G : P o 2 ALY s P Ty DR on o asuagid — |
: : ; s 3 O — 41 — [AEasetlate win sy wniidwnpap |
e e o 2 — TR - 19 i AT BUBIUONT JU0IST f
R TR Sl IR oy AL R IR Br e gk 81 b Fooo¢ ¢ | ademuaews uuy _
- QU v ol B od’ M. T H od 94 9 od 0 D 4 vy | juewmieg
s s ‘Yus |l urtn 3
-wsonxap] misduwipyasagr  -voynailis plUGpY) - ML WNISIL) IS - A ta DD
= DE2AED DU O f -snpofmuay xawny - suador swouy WRNBIRD - vHERay J[ryuey
] i

paysgar)

Suprio],

SHO g e,



TATION PA ON SENOREN

SGE

VE

S s oiued snoune o ) paop{ppa pmzocp fy) sippu
D uopouoay | Q fwnunalipiad praswoy O tsusnffa sno
unp N 1) sypan pomony X touiiodap radng nuaufipairad
padInIoT ] T ppnaann wrigaaaip) 51 S pyopd nmznty 1]
ssmpand sngiyg ¢ s J 1) pmuun o 2 ) pufiiovow snfi
—aguay 1 (] Jrmupgan wnag (f Ll nsyaad o ot (1) i 5140
xrawrmyy Ciq1 pudaa sapguopeg) 17 o fiyplidaas pravuaay 7 )
sisuagoad pspmg §d U1 snweany spnaununy Clp) wngm
wnppuppagy (1) auandp wnypy (g g winyliydozamyy
) syouaffo nsnyauy [ g PUIIA SAUOPG) shpuaumnn vop
~oquoay wmpfipuoyds wnappaayy g tlg) edvlima wmuaypins

‘o
gty g 1) osuoaan syosoli 1y coanbpa winabrpan f s
—ooump supmounuwy) C‘sisuappad snafipy Cspmuo) punsduy
‘prjo fyplid sas PUDUIIY Bo1pd 2y JUOWIUY ¥ JUIGRIS AHeLL

TOGLITA RE
JN Jow _rm:_..:_:_./. B0 SUWAI0UIS AN A\ W 008 ONENS 0

e

| ¥ 11 =+ 8 3 G = =
: il e e " L ¢ Sl 4
T = — | 8 == it = 1 e
174§ =Xl G el 7. EREY B | =, & 8l
¥ =l et S Ao TR il i
8 ® — + —| — == =
iF il I R e ST e T > T
. e L Sy Ty T L . —al
il ==,84 = = i 2 e R
> e UAT 1 e Wl I =N =2
. X T 3 AN sy e
- — i — A zll i

CHGTTIA NG 19—
ZIN YOO g1 AN 100 BULURRGS CO[un AR U2]ap B[RIjUY) N
2061 TTA 8% Hoysyaolq
Ua WO ALY N DPRIWO POR[] 10G SUouas SIS W 009
TOBT TIA 68 N 10w Furngg oy SUMOUAS N W 001 1
: 1961 111A 06
1o Funupngs Feag SRulaps() L upaps asespas § woer Yy
‘1961
FILA €T "AAS 10w Sutugngs suag "UOUIAS AR Uajap TCASCAPAY T
‘1961 I11A €1 °S 1o
furupnys Heag spuaasQ 1ouspaed asuHPAs AASAL W LY
196T TITA 05 “ASS 10U SUluygnig uorosnis N w ool o
mwﬁm— -m.f qu.— oo n.__:m::m.:.f, TAO] sTadoiay ‘_r—.— i C_._mn F-
1961 THEA €1

MS 10 Buiupniy o] SUAIouss Ay w006 oS 0
TS g 28 (0 HE U¥ 98 D Ve qel 88 e CHE M 98
UL O0F NOLA0]S SUSJUILIFDS GO | R0fs SELIonag
it SR s - g [P rereEeses nwpy WIIBRIS
i = — Tttt DIDAMIID DLIBIIINIG]) _
i1 S e e gl RERER BELES RIRPEOS wnfirgopoyy _
+ N = serecess qunaefipd  wnyortijo g
18 S TA — = sasEssELes s pidsng — _
B AR R AR E AT E AT S e e p s R
1Re o oo st aunreissoadng wnudlipg
9 I —_— e = e SRUIDISIED SUDPISSI]
I { AN ! Jd e snaandand wopognial)
il il ce e nn s v 08 DI MELTOT]
— 18 R f 1 LR L
e = - Ry vxe jidsana pisdunngasacy
PSS N R R R A R R R .—\‘u..-.:hza.ull
e | e 1 71 1) g
T T gl [prrvesiessesssssscs gubymuod
! & g1 e wapliydolians xaan))
3 S ] | e MR e NTRYOREE RIEOGET |

cuseaeasen el amraad




i
o

BIORN E. BERGLUND

Cirsium acaule ;€

Lathyrus niger

P =¥
) f ¢ /d\f-\ s
o 0 i \ it 3
L2 ) ~~ i
=, \ ~_ . \ \o’wv“\lwﬁ'
~ S = ) P =.. ) 4
= e .. E f Rt
“ : )
\(\! \ .]‘ .—’/
S Il"‘\.v :‘ ('"} g
/e J e ks
\: f/_’."\ ',I
e k‘. ﬂb
Vicia cassubica Tritolium striatum ) ({-/( E 2
‘e o

Fig. 6. Utbredningen av ndgra torrangsviixter, 1 vansira kolumnen arter horande (il

Knautie - Geraniwm sanguinean - samhallel, 1 hogra arter horande Bl Qnonis repens -

Cirsinm acaule - samhallel. Distribution of some plants belonging lo the meadows:

to the left species of the Knantia - Geranium - community. to the right species of the
Ononis - Cirsinm - community.

Vegelalionstypen gynnas av en maltlig belning. Da denna upphor,
vilkel skelt pa vissa skiften av Senorens siédra del. invaderas torringen
av ljung. Ilirigenom uppkommer en variant av Calluna-vegelationen
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Fig. 7. Sydviistexponerad sluttning av betesholmen O. Skiills, 1 forgrunden en Lim-

ligen rik hiilllmarksvegetation med Lonicera periclymenum, nedanfor berget en igen

viixande griished (titt buskskikl av Juniperus, Crataegus, Rosa, Pranus spinosaj,

diirbortom pa slullningen mol havet en Gppen lorring av Ononis repens - Cirsium

acaule - typ. 1 bakgrunden betesholmarna Gulli, Borgholm och Kalvingso (Sturkd snj,

Southwest slope of the grazing-island O. Skilli. In the foreground rather rich

rock vegetation with Lonicera, lower down grass-heath which is growing together
and hehind this an open meadow of Ononis - Cirsium - lype, Aug. 1961,

is. 62). Diiremot finns ej nagra bevis for att detta samhiille kan overga
i skogsbrynsvegetalion av Knautia - Geranium - typ (jfr Sjors 1956
s. 137). Ursprungligen torde samhiillet ha kunnal exislera i naturlig:
luckor av skogsvegetationen,

Pa vegetationskartan har iven markerats omraden med &y rig
torringsvegetation (signatur 11 pa Pl I). Del ir dvergangssam-
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hilllen eller intermediiira typer, som ej kunnat hinforas till den hir
beskrivna torringsvegetationen.

De beskrivna torrangarna har ett stort antal arter gemensamma.
grupp ¢ i tab. 3. Utmirkande [6r vegelalionen ir de sydliga och syd-
ostliga arterna. Dessa floraclement dr ju ocksa rikt foretriadda i ingsek-
skogen. som ér Knautie - Geranium sanguineum - samhillets kontakt-
vegetation (jfr fig. 2 och 6). Ononis repens - Cirsium acaule - samhillet
har dessutom elt flertal arler gemensamma med grishedarna {grup-
perna d. e, h, j och kj. Storst ir grupp h. d.v.s. arler gemensamma med
Rumex tenuifolius - Cladonia sylvatica - samhilllel, 11il hor bla. Thymus
serpyllum, Euphrasia brevipila, Hypochaeris radicata, Sedum «cre och
Vicia lathyroides. Arlsammansiitiningen visar, att bada dessa torriings-
typer har sina nirmaste motsvarigheter inom den s.k. stippartade torr.
ingsvegelationen beskriven fran andra delar av Sydskandinavien. De
kan [Oras till det stiippartade Arrhenatherum pratense - samhiillel [Sjors
1956 s. 135 ff.) eller »sarmatiska torringarnas (Sterner 1922 s, 288],
Ononis repens - Cirsium aeaule - samhillet dr besliktal med Anderssons
(1950} Avenetum (»meadow grass healh») och Bochers (1945) »closed
continental dry-slope vegetalions.

Markprofilen ir i lorringarna i allmiinhet en oligotrof brunjord med
pll i Ag-skiktel 5.0—5.6 (7 analyser).

Kncaitio - Geranium sanguinewm - samhillel patriffas mestadels som
remsor mellan aker och skog. alllid inom indigorna och frimst i Osler-
niis. Pa ell stille forekommer en likartad vegetalionslyp vid ett hill-
marksomrade omgivet av skog (se Hillmarker). Ononis repens - Cirsiuimn
acaule - samhillel dr inspriangl i utmarkens hedvegelation. Bada torr-
dngstyperna har likartat lige med samma exponering, den forra i skogs-
bryn, den senare pa backsluttningar, som viilter mot vister-soder.
slundom soder-sydosl. T bada fallen torde ett {or vegetalionen gynnsaml
lokalklimal (belysning, temperatur m.m.) uppkomma, En bidragande
orsak till att den senare typen ulvecklals inom vissa hedomraden Kan
vara, all berggrunden varit gynnsammare (forekomst av diorit) pa
dessa platser én inom andra skogliosa omraden,

Griishedar

Rumex tenuifolius-Cladonia sylvatica-samhillet
(signatur 12 pa PL I; fig. 8, jfr fig. 3) ir ett helt 6ppet vixtsamhiille,
Buskskiktel dr synnerligen glest. bestaende av enstaka buskar Prunus
spinosa och Juniperus. Filtskiktet r mera 6ppel in i lorréngarna och i
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Fig. 8. FFallig grisshed av Rumer teanifolius - Cladonia sylvalica - Ivp inom ell hergs-

omride (diorit) vid Senorens sjomiirke i Viisternis, Betningens intensitet har nyligen

aviagit, varfor unghjorkarna dr talrika. Bergels nordviistsluttning fr bevuxen med

Potentilla erecta - Deschampsia flevnosa - grisshed. — TPoor grass-heath of Rumea -

Cladonia - tvpe on a rocky hill. The intensity of grazing has decreased and therefore
the voung birches are very numerous. — July 1953,

nagon annan grishedstyp. Smirre flickar av marken kan vara hell
blottade. Hirigenom far detta samhille vissa likheter med hilllmarker-
nas vegetation. Inom (élt- och bottenskiktel forekommer foljande skilje-
arter gentemot ovriga torriings- och grishedssamhiillen: Scleranthus an-
nuus, Teesdalia nudicanlis, Agrostis canina ssp. montana och Rhaco-
milricm loanuginosum. Till preferensarterna hér Rumex tenuifolius,
Aira praecox och Cladonia syloatica coil.t sand Carling vulgaris, Jusione
montana och Cornicularia aeuleata, vilka har lig smarulefrekvens. En
siallsynl art. som i allmiinhet dr koulen Lill detta samhiille. dr Hyperi-
cum humifusum (karla fig. 11). Manga arter ir gemensamma med
nagon eller nagra av de dvriga samhillena inom lorriing-grished-grup-
pen. Della giller frimst arter, som ir karakleristiska for all slags betes-

U Cladonia mitis synes vara den dominerande arten.
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mark. Av storsta belydelse ir den grupp lorriingsviixter. som férenar
vegetationen med niarmast foregaende beskrivina sambhille.

Aven detta samhiille ir 1ill stor del beroende av belningen. Vid mins-
kad belning lilnar buskskiktel, ljungen invandrar och graminiderna
far fullstindig dominans. Ett sadant samhiille Overgar sa smaningom
i skog. Ursprungligen har emellertid denna vegelalion kunnal exislera
i nirhelen av strinder saml vid hallmarker,

Potentilla erecta-Deschampsia flexuosa-samhiil-
let (signatur 12 pa PL I: Berglund 1962 fig. 4: jir lig. 7) ir en Gppen
griished med rikt utvecklat buskskikt. Juniperus communis siitter sin
priigel pa hela samhiillet. Mindre vanliga buskar iir Prunus spinosa,
Rosa canina och Eubus corglifolius coll. Vegetationstypen férekommer
ofta i anslutning till bjorkdungar, vacfor Betula verrucosa ibland ingar
i vegelalionen. 1 fAltskiklet ar Vaecinium myrtillus en viklig skiljeart
gentemot tidigare beskrivna torriing-griishedssamhiillen. Ovriga arter,
som karakteriserar denna grashed. ar Potfentilla erecta, Pleridium aqui-
linum, Deschampsia flevuosa och Nardus stricta medan Carex piluli-
fera och Polytrichum juniperinum #r gemensamma med foregacnde
samhiille, Aven Festuea ovinas higa tickningsgrad dr ulmiirkande [or
alla grishedstyper. Flera arter, som ursprungligen ir skogs- eller skogs-
brynsarler, ir gemensamma med Knaulia - Geranium sanguineunm - sam-
hiillel (grupperna e och f}. bla. Ajuga pyramidalis, Lathyras montanus,
Vieronica chamaedrys och V. officinalis. En grupp arter (d) [6rekom-
mer rikligl i samtliga samhillen inom denna vegetalionsgrupp utom i
denna griisshed. Bla, édr »betesmarksindikalorn» Plantago lanceolata
sitllsynt i denna vegetation. I stillet har de namnda graminiderna jamte
Agrostis tenuis fullstiindig dominans. Den senare arten karakteriserar
en variant, Fesfuca ovina en annan, som forekommer 1 hardare betade
omraden. Utmiirkande for bottenskiktet ir riklig forekomst av Poly-
trichum commune, 1 ovrigt domineras del av Dicranum scoparium,
Pleurozium schreberi och Rhygtidiadelphus squarrosus,

Artsammansiiliningen visar. atl denna griished har anknyining till
skogsvegetation. Dylik utgor ocksa modersamhiillet (jir op. cit.. pollen-
dingram PL 1]. Vid minskad betning 6vergar samhillet snabbt Hll [jung-
hed. Samlidigt vandrar bjérken in och sa smaningom dven eken. Denna
ulveckling kan iakttagas pa atskilliga platser. Bjorkuppslaget ar stort,
och ungplantor av ek ar lalrika. Karakleristiskl iir, afl de nya triiden
viixer upp i skydd av enbuskar.

De bada griishedstyperna har. {orutom att graminider dr vanliga,
timligen litel gemensaml ur florislisk svnpunkl. Rumex tenuifolius -
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Cladonia sylvatica - samhiillel synes vara en mera naturlig vegelalions-
typ. Det har flern arter gemensamma med Ononis repens - Cirsium
acaule - forriingen och hillmarksvegetationen in med Pofentilla erecta -
Deschampsia flexuosa - grisheden, men det anknyler [ill samtliga tre
nimnda viixtsamhiillen. De sydligt suboceaniska arternas andel i denna
vegetation ar storl. T fraga om artsammansitiningen ir likheten myckel
stor med Corynephorus-heden. Denna ér emellertid en mindre vanlig
vegelationstyp i sodra Blekinge. Den palrillas endast pa sandmark.
Dess viktigaste arter saknas nistan helt pa Senoren (i dvriga delar ay
blekingeskiirgarden ir de siilllsynta) : Scleranthus perennis, Carex arenc-
ria (en lokal) och Corynephorus canescens. Rumex tenuifolius - Clado-
nia sylvatica - samhiillet ar ett kustbundel suboceaniskt griishedsamhiille
som ersétler Corynephorus - heden (jfr Andersson 1950 s, 155). Del lorde
nirmast motsvara den subatlantiska grisheden (Slerner 1922 s, 289 1,),

Potentilla erecta - Deschampsia [lexuosa - samhiillel dr en helt kultur-
betingad, lattig griished, som karakteriseras av elt flertal triviala hed-
vixter. I sin allmiinna typ torde den vara besliktad med de subocea-
niska kusthedarna.

Det forra samhiillet dr bundet till omraden med viildrinerad mark
och tunt jordticke, ofta i anslutning till hiilllmarker, det senare till
ovrig moranmark, dir det har sin mest typiska ulformning pa nord-
sluttningar, i omriden beskuggade av skogsdungar cte. Markprofilen
dr i forra samhiillet en oligotrof brunjord eller svagpodsoloid. i det se-
nare en podsoloid. pH i A -skiklet ér i (6rra samhiillel 4.1 - 4.9 (5 ana-
lyser). i del senare 4.5— 5.3 {4 analyser).

Samlliga griishedar dr knulna till utmarken, dir Potentilla erecta -
Deschampsia flevuosa - samhillel forekommer myckel allmint, sir-
skilt i Torp och pia 6arna séder diirom. Del éir en mycket vanlig vegela-
tionstyp i hela den blekingska skirgarden, i synnerhet pa smiirre
betade holmar. oberoende om de iir beligna i inre eller ytire skirgarden.
Den dr emellertid allra vanligast 1 Torhamns ylire skiirgard. Rumex
tenuifolius - Cladonia sylvatica - samhiillet forekommer (Lickvis i den
mera allminna griishedstypen pa platser, dir mark cch lokalllimat
gyvnnar uppkomsten av detsamma. Mera séillan paleiffar man det pa
holmarna soder om Senoren. Vid vegetationskarleringen har de hida
samhiillena behandlats som en enhet,

Ljunghedar

[Ljunghedarna (signatur 13 pa Pl 1; tab. 4) domineras givelyis av Cal-
luna, men (lickvis forekommer rena grishedsfragment. Flertalet av
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arlerna ir gemensamma med griishedarna, En grupp ér vanlig i de bada
nedan beskrivna ljunghedstyperna. Hil hor bla. Juniperus communis,
som tillsammans med Calluna silter sin priigel pa hela vegelationen.
Bland risen forekommer Vaccinium myrtillus men endast med lag sma-
rutefrekvens. V. pitis-idaea ar sillsynt. Mycket vanliga ir Hieracium
pilosella och Plantago lanceolata. Bland graminiderna dominerar Des-
champsia [lexuosa, Festuca ovina och Sieglingia decumbens. 1 bollen-
skiktel ar Dieranum scoparium, Pleurozium schreberi och Polytrichum
juniperinum viktigast.

Ljunghedens normalty p innehaller en lang rad arler (grupp b).
som iir gemensamma med torrdngarna och griashedarna. Bland griisen
miirks Agrostis tenuis och Poa pratensis. Over huvudtaget ir detta ett
artrikl och sannolikl ungt samhiille, 1 stark motsats till detla star den
ljunghed, som finns pa Ljungskiir. Del fir en myckel artlatlig vegela-
lion med hégvuxen ljung och i allmiinhet kal markyta. Vegetationen
bestar av enstaka stran av Deschampsia flernosa saml nagra mossor.
Hylocomium splendens och Pleurozium schreberi. Detta dr bevisligen
en gammal hed. I skattliggningsaktlen for ar 1766 star » Liungskjir, till
bade namn och gagn, bergigt och med Liung samt nogra laga Iine. IHag-
lorns och Térnebuskar bevuxel»,

[ Ljunghed uppkommen ur Ononis repens - Cirsium acaule - samhiillel
forekommer nagra av deita lorringssamhiilles arter, exempelvis i seg-
menlen G och H [rin sodra delen av én med bade Ononis repens och
Cirsium acaule jimle Filipendula vulgaris, Rhytidiadelphus triquetrus
samt stundom Camplothecium lutescens. -

Pa fuktigare mark tillkommer bla. Carex nigra, C. panicea, Molinia
coerulea och Nardus stricta. I sinkor i terrangen undantrings flertalet
av torriinggrishedsarterna, Som exempel kan ndmnas elt fukligare hed-
omrade 200 m W sydligaste garden i Oslerniis. 29/8 1962, (Beteckningar
som Pettersson 1958 s. 8).

Calluna valgaris +4 + Aulacomnium palustre
Viaecinium myrtillus -+ Hylocomium splendens }
—— vilis-tdaea / Pleurozinm schreberi e
Hieraeium umbellatum / Rhygtidiadelphus squarrosus —/
Potentitla erecta 3 Sphagnum compactum i

. » . . il -4 -1
Agrostis caninassp, fascicularis / Uergrelad l

) — palustre

Deschampsia flexuosa

: : s — subsecundum =
Festiuca ovina

Molinia coerunlea Cladonia sylvatica coll.
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Tab., 4, Ljunghed (Calluna vulgaris-samhiille)

63

Sambhiille Cladonia-var. Normaltyp
Segment A B G D F¢| E F G H Ft|
Antal smarutor ! 10 11 10 10 41| 11 11 6 8 36 |
a. Juniperus communis .......... [ 3% g1l GL 3t g7l B BT g1 aat|
Calluna valgaris ... . 00 .0 10° 115 105 105 100° 117 11° 6* 8> 100°
Hieracium piloselfe ... ... SRR AT RY ARl o gt gt gl g
Plantago lanceolata ... ....... 2 S L S RE L B or2 R IS 1
Anthorantham odoratum ... ... - @ 3 9t 84| 4 B | L
Carex. pilulifera ooicaviiaiia 5 3 1t 6L §gn! a4 3 L 5t 39t
Deschampsia flexuosa ......... 10+ 11t 10 “10%- 1008 £ 11 0t Bl gl et
Festuca DI . voiv v snwmmg vos  RE [ LS L R LR S
Sieglingin decumbens ..., ... .. 61 10t ot gt gElD 8t gt 41 gl 86!
Dicranum scoparium .......... 41 7 gL bt 461 41 (& 5t 31 36]
Plearosium sehrebert .00 51 111 82 10%  88%| 113 11T 61 8% 1007
Polytrichum juniperinum ... ... el - L S 1 L L 39“
b. Thymus serpyllum ............ — 2 L L | L S R L | L 36!
Achilten millefolium ........... e S | 310t 6t 1t 5He
Campanula rofandifolia ..., .. _ = = - A ptoogr - et 5
SROITIT  BREIE e i s — 21 — 4 1 ‘ 211t gl 11 Bt
Hierancinm umbellatum ..., ... — 11— 2 g ave g gt b0t
Botentilla' erecha siiwvivississ gy 1 Bt A gmiiogt gt gl gl o83t
Veronica chamaedrys ... ... — P — - 2 —= gt ot 18 gLt
VI CUMETIL . ton snwm b s s | = = gl CBE gl oy 3L TGt Al - -
AOrosing TeMUIs: . v vvssvnbosismssn - | — Sl ERlgr- BU gl gt gEt
Poa pratensis c...oveowonvipses —_— g - ‘ T6l — 361
Hylocomivm splendens .. ... ... — al 1 T B — a4 3
. Antennarie dioeca ..., |l gL o1t a1t a4l ‘ L4~ 4 8t
Agrostis canina ssp. mentana .| 51 71 9t 51 430 3 6 — — 251
Cladonia gracilis .. ....oveen. | gL B 4 4 221 — - — —
PORGTETERG: uns vt maszs 1ot 11* 10* 3 88, 2t & - 61
— sylvaticacoll. .............. 10V 114 100 10% 1004|112 6t 11 7t 6W
6. Lonicera periclymenum . ....... — e — — — 1 3
Prunus SPimose oews v vnvpssss — = - 21 Grl ot ar 1 o ot
R QURTIE s vk A s ey 17+ 21 e 11 4 3t
Rubas tdaeas Siaini s | B s L e (s S | e T 6
Sorbus infermedia . ........... — 28 8|+ o— +
Betula verrucosa {juv.) ........ [ QERI SR [ m, - — — . —
Juniperus communis (juv.) .... — " - — o — 11t 61
Querens robur: )b asiv 3 2l — 12| — - 11 3’!
ORONS FOPENE | vovniiy i i e — - —_ == — o 199!
Vaecinium myrtilfus . ......... (A T N € L ‘ $ 11+ o 14
Ajuga pyramidalis . ........... — = - §l— - o= 4
Carline vuigaris .........ocoeune —_ - — ts = e & g a1
Cirsium acapile oo svavimy v - = — = — 1t 6!
Dianthus deltoides .,..,...c...] — = 4 +  — 22 - — 6t
Fuphrasia brevipila ..., ..... = il = | — 2t 11— 81
S L1 e s b T 1 NN _ = 4+ — -+ ‘ — — 61
Filipendula valgaris ... — — = |- an — — 61
Hieracium auricula .. .......... — —_ == 1 - 3t
Hypericum perforatum ... ..... — i L L S e | e T e
Hypochoeris radicata ... ....... |- 2k == - 2 61
Jusione montana ... ........00..] —_ I 4+ <4 2t 1 — - 3
Lathyrus montanus ........... S S P L 8!
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Tab. 4. Forls,

Samhiille Cladonia-var. ! Normaltyp
Segment A B ¢ D Ft E F G H F&
Antal smfvetor:| 1O 11 210 10 41 ['11- 31" 6 8 36
Lotus corniculatus ............ — = e - —_— 3 + 2 14
Lycopodium clavatum ......... 1 4 - — 2t T e T Tk
Melampyrum pratense ......... ~ = a1 A 3 g L
Rumex acetosa .......ccoiusan — — — 1! 20 — 1t g — I
[ e fenurPoline —iainnes v — — 2t B o~ 11— — 3
Saxifraga granulata . .......... e e = = | - — 3
Stellaria graminen ..o SR ) R |+ 1 — — Jt
Ereholiimn G o caeassn s —_— e — — e 3
RN s e D e — — = = = = ) A — 3t
P BRRE R e — — - — - - 6t — 17t
Veronica officinalis ............  — — I L LIS S L |
AT DTAELOE. v vvaivate s sonta o o3 — — 4+ — - — 1t 3
Arrhenatherum pubescens . ... . — = — —_ — 2rt 921 __ If!
Rriegiomedia. . sessisivaiee P— = — - — |- 21 8t
(607) o B 17T O oy e — — — —_ 1 — 3
et 117 110 {7 A s (N O N —_— = — e —a= ple 4t
Luzwla campestris ............. e AR T4+ 4 3!
Molinia coerulea .............. — — _ = = = —
Weirdis steleli s il v s S R — 2ul 1 e - hE I
Hypnum cupressiforme ........ — - 2l — M- — — — -
MAttemn OffENe oo isoniamamie s | — + - 4+ - 1t — — 3
Polyteichum commune .. ....... - o - + Bl 4t — 4 aL.
| DITePUI: & i waai A VT e A e = 2t Blls —_——
| Rhacomitrinm lanuginosum .... 20 — — R ot
| Rhgtidiadelphus squarrosus ... — — — — | T G!
FIQUEITRS o sans sslasnns s e e e — ook L T s )
Cladonia cornuta .., ...ooaun.. 412 4 — 15 ‘ —_ —_ e
L RS 11 ey ) R R S it 4+ 3 B W4 — — = -+
Cornicalaria aculeata ... ... .. .. — — 1t 41 21 " - — — 3
Peltigera COnTY .. e ovion s — e — — — — A

Smarutornas storlek 16 m? scgmentens storlek 900 m®,

A, B.700 m SE Senorens sjomiirke. Flackt, hilllrikt omride
C. 300 m WSW sydligaste girden i Osterniis. Svagt kuperat

1962,

14 VI 1961,

. 13 VIIT 1961,
, hiilllrikt omrade. 29 VIII

3900 m NNW Sturkdbrons landfaste. Hillrikt omrade, svag sluttning mol SW.

E. 300 m W svdligaste girden i Osterniis, Timligen flackt moriinomrade. 14 VIIT 1961,
F. 650 m WSW svdligaste garden i Osterniis. Moriinomride, slultning mot S, 14 VIII

1061,

& 180m S Senovens BBt Morknomrade, siuitning mot:§ (ot havet). T VIIT 1061,
H. 400 m ESE Senorens hitte. Mordnomrade, slutining mot SSW {mot havet). 15 V111

1961,

Tilligg: segment A Betula verrucosa, Picea abies, Quercus robur, Polypodium val-
gare: B Quercus robuar;, C Ptilidium ciliare; D—E Crataegus oryacantha, Betula ver-
rucosa, Quercus robury 1) Viscaria valgaris, Ptilidium ciliare; E Carex leporina, Len-
cobryum glaucum; I' Betula verrucosa, Quercus robur, Euphrasia curta: G Cralaegus
oxyacantha, Malus silvestris: H Quercus robur, Juncus effusus.

Pa varen forekommer foljande arter inom segmenten E—H: Anemone nemorosa,
Cardamine hirsuta, Dactylorchis sambucina, Erophila verna, Myosotis discolor, Tees-

dalia nudicaulis.
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(ladonia-varianlen Kkarakleriseras av ¢lesare buskskikt. stor
artfattigdom 1 faltskiklel saml rikedom pa Cladonia-lavar 1 botltenskik-
tel. Karaklarsarter ar Antennaria dioeca, Agrostis canina ssp. montanea,
Cladonia rangiferine och C. sylvatiea coll. (grupp c). Varianten star nara
Rumer tenuifolius - Cladonia syloatica - samhallel. som ofta forekom
mer intill denna Hunghedstyp.

Liksom ovriga Ljunghedar 1 Sydsverige ar dessa hedar av suboceanisk
typ. De kan inordnas 1 Giminghams (1961} ljunghedstyp » Calluna - hed
med Veaceintum spp. cteor eller Dammans (1957) »Hylocomieto-Callu-
nefum, vilken ar den vanligaste ljungheden i sodra Sverige. Damman
urskiljer tva subassociahioner. » Hylocomielo-Calluncelum vaccinietosums
i mera nederbordsrika omraden pa podsolmark samt »Hylocomieto-
Callunetum hieracietosum- 1 lorrare omraden (ostra Skane] pa pod-
solotdmark. Inom den senare urskiljes tva varianter. Cladonic - och
Festuea rubra - varianten. De Ljunghedar. som beskrivits fran Senoren,
hor till den senare subassociationen. Detsamma galler ovriga ljunghedar
1 Sydostblekinge. bla. de storre hedarna pa Torhamnshalvon {jir op.
cil. s, 3941, Den har beskrivna Cladonia - varianten motsvaras helt ay
den Iyp. som Damman beskrivil under samma namn. Medan den 1 Skane
ofta star nara Corynephorus - heden, har den har flera drag gemen
samma med Rumer tenuifolius - Cladonia sylvatica - samhallet. Dam-
man heskriver Festuca rubra - varianlen som en mera kontinental hed-
tvp med [lera sydliga och svdostliga arter gemensamma med lorrangs-
vegelationen. Aven denna variant har en molsvarighet pa Senoren i nor-
maltypens avvikande segment G och 11 Denna vegelalion star nara det
kontinentalt praglade Onones repens - Cirstum acanle - samballel.

Ljunghedens underlag ulgores av svallad moran. Jordlackel ar myc-
kel tunt under Cladonia - varianlen. Jordmanen ar en podsoloid. pH
4.0 44 16 analvser). 1 segmenten G och H 4.6-4.9 (4 analyser).

Ljunghedarna ar pa Senoren knutna till utmarken. Normallypssam
hallena ar degenerade grashedar och {oljaktigen kulturbelingade. Nu-
mera forekommer e nagon kullurpaverkan. franselt att smarre arcaler
nyligen planterats med barrtrad. Pa mark dar belningen upphort blir
ljungheden ell overgangsstadium 1 ulvecklingen mot skog. kolonisatio-
nen av bjork och ek ar tydhgt markbar. Flera olika faser 1 utvecklingen
grashed  ljunghed—skog kan iakttagas 1 den nulida vegelalionen. Cla-
donic - varianten. som mest forekommer pa hallmarker. har mera be-
gransad ulbredning. framst vaster om Vasternas samt svdvist om Osler-
nas. Den torde representera en mera naturlig konstanl hedivp.

3 dwlanisla Neliser 1963
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Hallmarker

Hiallmarksvegelalion (signalur 14 pa PL I, jir ss. 58 1.5 1ah. 5,
lig. 3. 7) &r synnerligen vanlig och [6rekommer saviil i infigo- som
utigomark. Vid denna beskrivning har hiinsyn lagils tll enbart karl-
viixtfloran i den grunda jorden mellan hilllarna, Som regel ar denna
vegetation e sa starkt kulturpaverkad som Ovriga lerrestra vixtsam-
hitllen. Hilllmarker i anslutning 1ill dkrar och bebyggelse dr dock ofta
avvikande, emedan deras flora innehaller ett stérre antal antropokorer.
Enstaka buskformiga trid kan inga i hillmarkernas glesa buskskikl,
som bhestar av Juniperus och Crataequs tillsammans med Prunus spi-
nosa, Rosa canina och R. villosa, 1 fialtskiktet dr Rumex tenuifolius och
Agrostis canina ssp. montana konstanta. Hieracium pilosella, Seduam
telephium och Aira praecox fir ocksa mycket allmiinna. Ovriga arter
utmiirkande vegetationen ar Allinm vineale, Jasione moniana, Sedum
acre, S, annuum, Spergula vernalis och Teesdalia nudicaulis samit Car-
damine hirsuta, Cynanchum vincetoricum, Scleranthus annuus och
Viola tricolor.

Segmenl H ér exempel pa en hallmarksvegelalion. som blivit mera
arlrik pa grund ayv alt arter fran kulturmark i niirheten Iringl in i
sambhiillet.

Segmenlen A —C representerar tillnarmelsevis nalurlig hillmarks-
vegetalion omgiven av ekskog, Quercus petraea - Deschampsia flexuosa -
sambhiillel {se [oto, fig. 3).

Segmenl J dir beliget pa ett berg i Visterndis. som slullar mot havet i
norr. I viister och dster nar ett Quercus robur - Stellaria holostea - sam-
hiille fram till hillmarken. T soder i jamnhdjd med bergets hogsta del
ligger en aker. Markiorhallandena &r hir mera gynnsamma — grund-
vattnel fran den hogre liggande morinen dversilar berget. Detta har
givit upphoy Lill en rikare hillmarksflora. Vegelalionen i vissa klipp-
skrevor har delvis dingsarlad karaktir. Sasom framgar av tabellen ér
floran synnerligen artrik med bl.a. Asplenium trichomanes, Dactylor-
chis sambucina, Filipendula vulgaris, Geranium columbinum, G. san-
gquineum, Melampyrum cristatum, Serratula tinetoria och Veronica spi-
cata. Den sistniimnda arten dr knuten till hillmarker i dioritlomradet
(karta, fig, 11). Flertalet av dessa arter ir gemensamma med ekskogar-
nas brynsamhiille, Knautia - Geranium sanguinewim - snmhaillet.

Anlalel sydligt suboceaniska arler ar pafallande stort i hallmarks-
vegetationen, Denna kan karakteriseras som en mer eller mindre dngs-
arlad, suboceanisk klipphed (Sjérs 1956 s. 111) med Quercus petraea-
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Tab. 5. Hiilllmark

a.

Segment A Bl D B R e H ] Fig
Antal arter 16 10 14 11 13 12 16 29 38
Crataegus oxyacantha .. ....... o o vy 1 3
Juniperus communis .......... + + + — T 3
Lonivera periclymenum . o... ... + — — = — 3
AN VHEEE: i e s —_ — w5 Rk 4 |
Hicracium pilosella ... ... ..... ‘ T ey s e e 6
Hypericum perforatum . ....... |t = 2 e R 3
Hypochoeris radicata ... ....... e s 3 T
Jasione montana ., ............ |+ + + — — — ==
Plantago lanceolata ..., ...... | R o eyt 1o P |
Potentilln argentea o000 .. | — i T 3
— GPEUIE onbre e R A ‘ P — e u | 4
Rumer tenuifolias ... .. | =+ = =T =k e ol del e
S e - SN R - — + 4 — =il 4
. 117 1000 ¥ 1| RS e S S I e e e R 3
— Felephilnt < v viiavs s + — 4+ - T i XL 6
Spergula vernalis ... ........... —_ — — 4+ —= 4+ — 3
Teesdalia nudicaulis ........... e i G R s R
Agrostis canina ssp. monfana ., R RN e LB TR o R 9
AILA PUOCOL. 5 o v vvvam v wawss o e o e e L N 6
Deschampsia flexuosa ... ... il =i ceren o Tl
Festuea ovina ... 000, coeiiasy | — — + = = — A4 A 4
Pranus spinoesa ....iioeossvans [ = et i, b = ok 45wt
it ety 8T I e N e + - — — — — 4+ z |
117 1o {2 S Pt ol P 1 —_ = — — = e 4 Eo
Calluna vulgaris ..., — oo — — = — — !
Thymus serpyllum ., ... ...... _ = — — - ; MG
Achillea millefolium . .......... R T e e 2
Afuga pyramidalis ., ... ... .... — - — —- = — — 4+ 1
Allinm oleraceam .. ........... } —_ — — = — 1
Asplenium trichomanes ........ e L o e 1
Campanula rotundifolia ... ..., — - = — s e e—
Cardamine hirsuta .., .. ... .... — = = = 2
Centaurod THEEE. ., vrvon v — e e —_ — 4+ 1
Cerastium holosteoides .. ... ... o e, o |
Cynanchum vincetoricum . .. ... e R R 2
Dactylorchis sambueina ... .. ... s e e T
Dryopteris filix-mas . .......... - & ~— S e e ]
Filago arvensis ... «ivvvsees o T o e S e e s S Ry |
Filipendula vulgaris ..., ... S e M TS e SR L |
GAlbem: Dergam 5 v i —_ = = - Rt 2 |
Geranium columbinum ... ... .. —_ — S A bR e AT |
— SARYAICUIT oL voimims wvaarsins _— = = — — - i 1
Hieracium ambellatum .. ... ... | S s == vl
Melampyram cristatum . .. ... .. | — — — e — 1
Myosotis discolor ............. T e e e e e
Vel TP o o n il e - B s Y e L e T L
Polygala vadgaris ... ... — e o 1
Polygonatum odorafum ... . ... [ 4+ — 4 —_—— = — - 2
Polygonum dumetorum ,....... ! —_ = = = = —_—— 1
Reanunculus bulbosus .......... — - Y
Saxifraga granulata . .......... —_— — — = i — 2
Seleranthus annuns ............ —_— —_—— = — 4+ — o - z
Serratula tinctoria ............ —_ = = = = — — =+ =)
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Tah. 5. Forls.

Segment PG - TR St 1 N R ¢ B Rt

Fi9
Antal arter 18510 44 a3y 13 32 10028 38
Solidago virgaurea ............ B — = - —_- = = — 1
Trifolium arvense ............. — = == . — e 1
GRAPEITII e ot e el s o % h e e e o I |
FOPIRIS . G s e — _— — = — + 1
Veronica officinalis .. ......... — - — - — — 4 — 1
SR £ 1 41 ST A ) = — e e —_— 1
Viola COming wovvn v v s | — - — = = T 1
trieolor Coiatin it — - —_— — - 2
Viscaria palnaeis o oo - — = - — 4+ — 2 |
LTS £ o 10 N o O S S — === s R e il B
Anmthoranthum odoratum ... ... — —_ = = — -
Bromus- rollis. oo el s 1ins - — — — ~ — 2
Calamagrostis epigeios ...... .. = e ;e = f z
POR ORI+ s onmsnenn s — — - — —-= 4+ — 4+ =
o DVEERTISTE, :iiners wow v v g el b == = - — = — 2 |

Segmenlens storlelk e 100 m?2,

A 600 m ENE nordligaste garden i Osterndis, 10 VII 1961,
B. 700 m E astligaste girden i Osterniis, 11 VI 1958,

(.. 800 m NE nordligaste girden i Osterniis, 10 VI 1961,
D. Gulls. 9V 1959,

I<. 200 m S Mocklobron, 25 VII 1958,

. 1000 m SE Senorens sjomiirke. 4 VITI 1958,

G 400 m NW Maocklibron, 1 VI 1960,

H. Vid ostligaste garden i Osterniis, 11 VII 1958,

Jo 300 m ENE Senorens sjomidirke, 14 VI 1961,

Deschampsia flexuosa - samhiillet som naturligt kontaktsamhille. Den
artrikare, torringsartade varianten innehaller dessulom flera rent syd-
liga arler. Majligen ér det en rest av en klipplorring, vars arler numera
huvudsakligen ingar som apofyter i de kulturskapade skogshrynen.

Kérr

Senoren dr liksom ovriga delar av del nederbordsfalliga Svdostsverige
Fatligt pa myrar, Mossevegelalion forekommer ej. Tidigare har emeller-
lid Torps mosse nordviist om Torp varit en verklig skogshogmosse. Nu
ar den utdikad och till storre delen ulschaktad. [ lorvschakten dir et
fattigkiier utbildal, T dvrigt dr den vanligaste kiirrtypen av hiillkars-
kKaraktir. De flesta ir sma och forekommer spritt inom ulmarkernas
hitllmarksomraden. »Tomostens viister om Osterniis samt Viisterniis
smosser (Lig. 9) svdost om byn dir storre kiirr av denna lyp (markerade
pa vegelationskartan, signatur 15). Samlliga hiillkar har en f{lora av
medelfattigkirrens typ (Du Rielz 1954, jir Waldheim och Weimarck
1943). Vattenanalyser Iran de slorre kiirren har givil [6ljande resullat:
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Fig. 9. Kirr med i forgrunden Potamogeton poelygonifolins - samhiille, dirbortom vid
vattenbrynel Pililaria globulifera - mattor, — Fen with Polamogeton - communily in
the foreground, behind this Pilwdaria - carpets., — Viisterniis smosscs, July 1953,

pli il Na mmol/l ¢l mmol/l
8105 oL T o] (N S 50 46 1.6 1.3
Tomosten <uiiiioiiiad 5.8 61 1,0 34
Viisternis mosse ........ 5.0 32 0.6 1.5

Trots nirheten till havel dr halten av Na och Cl uppenbarligen inte an-
mirkningsvirt hog (jfr Malmer 1960, 1962},

En beskrivning av Tomostens vegetation far hiir representera kérr-
floran. Tomosten ér beligel i en svacka mellan en bergsrygg i sydviist
och en annan i nordost inom ett storre ljunghedsomrade, Kirrvegetatio-
stir av foljande arter:

nen nirmast fastmarken be

Drosera rotundifolia Carex echinata

Calinm palustre leporinea

— - nliginosum — nigra

Hydrocotyle vulgaris —- oederi var. tumidicarpa
— wesicario

Lycopus europaeus

Mentha arvensis Eriophorum angustifolinm
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Peplis portula

bl e

Pilutaria globulifera

Fig. 10. Uthredningen av Iva
Ly pen.

Menyganthes trifoliata

Potentilla anserina

Ranunculus repens

Veronica sculetlala

Viola palustris

Agrostis canina ssp. fascicnlaris
stalonifera

karrvaxter karakteristiska for den forckommande Kirr-
— Distribution of two fen plants characteristic for the fens of the island

Juncus conglomeratus
— effusus

Molinia cocrulea
Nardus stricta
Anlacomnium palustre
Sphagnum compactunm
— inundalum

— subsecundum

Blotare (érekommer ett samhiélle med foljande arter:

Alisme plantago-aquatica
Littorella uniflora
Piltlaria globulifera
Potamogeton polygonifolius
Ranunculus flammaula

~— peltatus

Visternis »mosses

har samma artsammansillning som

Glyceria fluitans
Junens articulatus

— bulbosus

Seirpus palustris
Calliergonella cuspidata
Drepanocladus [luilans

Tomosten.

centrala delen tillkommer dock Phragmiles communis och Typha lati-
folia. 1 {lera av de mindre hillkaren ir ocksa Peplis portula (karta fig.

10) vanhg.

De suboceaniska arterna spelar en mycket stor roll dven i denna

vegelation:

Hydrocotyle vulgaris, Littorella uniflora, Pilularia globuli-

Jera (karta fig. 101 och Potamogeton polygonifolins sitter sin prigel pa
alminstone de storre kirren.
Kulturmark

Pi on (Orekommer en intressant byllora. En sammanstillning har gjorts
pa kartan fig. 11. Dessa véxler ér néstan hell koncenlrerade il by-
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cus, R. obtusifolins. Den forstnimnda iir en av de mera spridda arterna,
men den dr dock allra vanligast i Osterniis. Gypsophila muralis upp-
trider timligen allmint i gruset vid alla slags viigar, Pa och invid gards-
planerna forekommer bla. Arelivm minus, A. lomentosum, Artemisia
absinthium, A. vulgaris, Ariplex calotheca, A, ledifolia, A, patula, Boal-
lola nigra, Cynoglossum officinalis, Descurainia sophia, Humulus Tupu-
lus. Hyoseyamus niger, Leonurus cardiaca, Lepidium ruderale, Litho-
spermum arvense, Malva neglecta, M. pusilla, M. silvestris, Marrubium
vulgare och Onopordum acanthium, av vilka flera ir gamla nyllo-
viixter,

Den odlade jorden dir i allménhet en sandig. svallad morin. Akrarnas
ogriisflora iir relativl artrik, vilket alminstone delvis har sin orsak i att
jordbruket drives mindre rationellt pa vissa gardar. Aven hir har emel-
lertid en sadan arl som Agrostemma githago forsvunnil under det sisla
decenniel. Forutom de hell triviala arterna forekommer foljande: Anagol-
lis arvensis, Anchusa arvensis, Aphanes microcarpa, Arnoseris minimea,
Centaurea cyanus, Erysimum cheiranthoides, Gypsophila muralis,
Knautia arvensis, Scleranthus annuns, Senecio vernalis, Spergula ver-
nalis, Veronica triphylla och Apera spica-venti, Pa Iridesakrar kan bl.a,
tillkomma Helichrysum arenarium, Hypericum humifusum och Jasione
montanc, Ogrisfloran karakleriseras saledes av flera svdliga eller syd-
ligt suboceaniska arter saml arter knutna till sandiga jordar.

Sammanfattning

Tidigare publicerade vegetationshistoriska undersikningar (Berglund
1962} tillsammans med viixtsociologiska ger en anlydan om den ur-
sprungliga vegetationen pa Senoren. En rikare ddellovskogslyp, nira
besliiktad med Quercus robur - Stellaria holostea - samhillet. synes ha
rarit allmiin, medan hedskogar med friimst ek (stundom bjork) hade en
mera begriinsad ulbredning pa bergssluttningar. diir marken blivit pod-
solerad (op. cit. lig. 5). Den Gppna vegelationen var friamst knuten till
hiallmarkerna (och havssirinderna). Den utgjordes av hiallmarksvege-
tation saml ofta i kontakt med denna fragment av torringar samt griis-
och lavhedar.

Vidstaende schema (fig. 12} visar sambandet mellan den nutida land-
vegetalionens olika samhiillen. Dessa bildar ett monster. dir variations-
rikiningen rik- faltig fatt utgora en axel och graden av kulturpaverkan
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en annan. Avsikten fr att hiirigenom dskadliggora den vegetationsdyna-
mik. som lidigare i korthet berdrts i samband med vegelalionsheskriv-
ningarna. Stadium 1 innefattar obetydligt kulturpaverkade skogar.
Stadierna 2—4 dir lydliga degenerationsstadier. Den vixlande betnings-
intensiteten visar, alt flera utvecklingsforlopp ér reversiblu. Stadierna
D8 dr regenerationsstadier. De tva [orsla stadierna ir vanligast i
infigorna, medan del lredje dr sillsynl dir. Ovriga fie frimst knutna till
utmarken.

Vegelationskartan (PL 1) visar. att de rikare vixtsamhiillena ir kon-
centrerade till friimsl tre omraden, dir de fattigare spelar en underord-
nad roll. Denna differentiering ir i myckel ringa grad betingad av mark-
underlaget. Vid jimforelse med den lopograliska kartan (op. cil. fig. 3)
samt berggrundskartan (I’L I) framgar visserligen, att den mark som
har rikare viixtsamhillen hor till den mera laglinta och mindre berg-
bundna. Omradena ir ocksa bland de bordigaste, Men dylik mark [6re-
kommer ocksd annorstiides, sirskill i niirheten av striinderna. Ons cen-
trala delar fdr timligen bergiga. men hiir [6rekommer bordiga dalgangar.

Det ir lydligl, att den [rimsta orsaken till vegelalionstypernas ut-
bredning dr minniskans siatl att utnyttja markens vixtsamhiillen nu och
lidigare, Av vegelationskartan framgar, all de tre »rika» omradena sam-
manfaller med de tre byarnas infigor. De gamla stenmurarna mellan
infigor och utmark markerar alltsa en viklig vegelationsgriins, Av slorsta
betydelse dr, all indigorna varit skyddade fran betning under mycket
lang tid. Annu vid storskillel i slulel av 1700-talet fanns mycket lund-
vegelation kvar i samltliga byars lovingar, dock nagot mindre i Torp.
dir aker redan hade stor utbredning. Under den efterfiljande upp-
odlingsperioden blev skillnaderna storre mellan byarna. [ Torp blev
nistan all indigomark aker, medan lundfragmenten borjade belas, T Viis-
lerniis skedde ungeliir detsamma, dock sparades nagra smiirre lundar
utefter stranden. Oslerniis kom att framsta som den srikay byn. diir
stora lundomraden varken behiovde uppodlas eller belas harl (bla.
inom det forna dinggirdel}. Som en 6ljd av detla finner man, att Quer-
cus robur - Stellaria holostea - samhiillet och dettas skogsbrynssambhiille,
Knautia - Geranium  sanguineam - samhiillet, samt Quercus pelraea -
Deschampsia Jlexuosa - samhillet fir betydligt vanligare i Osterniis fin
i ovriga byar, Dessa samhiillen hor Lill de forsta stadierna i ulvecklings-
schemat, och de ér knutna LI indigorna,

Den lilltagande belningen av indigomarken efter skiftet har stundom
medfort en degeneralion av dingsekskogen till en mosaikartad iings- och
hedekskog eller efter langvarig belning en hagmark med ek och bjiork.
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diir bjorken sa sméaningom har kunnal fa dominans, Aven hedekskogen
har utvecklats till en hagmark med ek eller bjork. Inlensileten av kul-
lurpaverkan ger saledes upphov Ll olika vegetationstyper, Delta ér
orsaken till att skarpa vegetationsgrinser palriffas vid vissa dgogrin-
ser, i [#ilt markerade med stenmurar. I Osterniis framiriider della tydligt.

Aven pa utmarken kan man patriffa en rikare skogstyp (hagmark).
En blandskog av ek och bjirk ér timligen vanlig i nordviistra delen av
Torp. Ej heller hiir Lycks denna forekomsl bero pa markunderlaget utan
pa alt de aktuella dgoskiflena under en lingre tid varil hiignade och
skyddade (6r belning (op. cil. s. 410}.

Vegetationskartan visar, att de falligare vegetalionstyperna, hedarna
och hedbjorkskogarna. till storsta delen ligger utanfir infigornas murar.
Utmarken har tidigt, troligen redan vid bybildningen, bdrjat nylijas
hart. for alt ge brinsle och virke, men (rimst bete till kreaturen. 1700-
talets kartor dver utmarken (op. cit. fig. 6) visar. att hedarna helt satte

sin prigel pa utmarken [6r 200 ar sedan. Det var griishedar med en-

buskar. 1 évrigt forekom sannolikt 6ppna. hart betade bjorkskogar samt
alskog i de talrika kiirren, Emedan utmarken var odelad torde det ej
ha ralt nagon stoérre skillnad i betningens intensilel. LEfler 1800-talets
mitt har betningen starkl minskat, men olika inom skilda figoskilten.
Vidare har slora arealer uppodlals. Aven detta har bidragit Hll afl
splittra upp de icke odlade omriadena. Utmarksvegelalionen ger dirfor
ett mycket mosaikartal intryck med linjerita vegetalionsgrinser, sam-
manfallande med igo- eller akergriinser. Ordnade efter betesintensileten
ir vixtsamhillena foljande: bjorkhagmark (lyp a). mera Gppen bjork-
hagmark ilyp ¢} och grished. Dessa representerar olika degeneralions-
stadier. Dir belningen nyligen avlagit linner man griished med rikligt
av enbuskar. samt dir betningen upphort ljunghed eller hedbjorkskog
(typ b, Dessa representerar regenerationsstadier. De skisserade relalio-
nerna mellan de nutida samhiillena saml vegelalionskartan hir jim-
foras med pollendiagrammet, op. cit. PL 1.

For byarnas iniigor lorde gilla, att det atminstone fram Lill tiden for
storskiftel radde en ungefiirlie jimvikt mellan vixtsamhillenas produk-
tion och minniskans konsumtion (jfr Stalfelt 1960 ss. 383 {1.). Hirefter
har konsumtionen stundom falt 6vervikt. de mer eller mindre naturliga.
rikare vegelationstyperna har foriindrats. Inom vissa omraden har i
samband hirmed rahumus boérjat bildas. Mianniskans verksamhel har
alltsa i sen tid orsakal en begynnande podsolering av tidigare niirings-
rika mulljordar. De podsolerade jordarna dr emellertid dinnu i minoritet
inom infigorna.
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Utmarkens viixtsamhiillen borjade diremol intensivt beskalttas langl
tidigare. Linligt pollenanalyliska undersokningar synes skogsvegetalion
horjat ersiittas med hedsamhéllen redan vid byarnas uppkomst. d.v.s.
omkring slutel av jirnaldern eller stundom nagot senare. Till f6ljd
hiirav har ocksa podsoleringen borjal lidigare. T stort sell dr infigorna
brunjordsomraden och utmarken ett podsoloidomrade.,

Senorens vegelation representerar elt karakteristiskt fragment av den
svdskandinaviska ddellovskogsregionen. sasom denna dr uthildad i syd-
ostra Blekinge, Flertalel samhillen dr sydliga. sydligt suboceaniska eller
sydastliga. Floristiskt dr det stora antalet sydliga arler pafallande. sam-
tidigt som flera nordliga arter (knutna lill barrskogsregionerna) saknas:
Geranium silvaticum. Melampyrum silvaticam, Lycopodium annotinum,
Ramischia secunda m.fl. | jfr ocksa artlistan fran listholmen. G. E. och
G. Du Rielz 1925). Kustbygden norr om Senoren utgor etl dvergangs-
omrade (Holmgren 1942, Olsson 1962).

Summary

Vegetation of the Island of Senoren
II. The Land Vegetation

This paper is a continuation of Berglund 1962, where the vegelalional history
of Senoren has been treated.

Senoren like the whole of sonthern Blekinge belongs to the deciduous forest
region (Sjors 1956], characterized by the dominance of oak-mixed forests,
Floristicallv this area is characterized by the following floristie elements (op.
cit.): the southern, the southern suboceanic and the sontheastern.

The vegelalion has been mapped (PL 1. The number in parenthesis alter
each plant communily below refers lo this map. The communilies have been
studied by phytosociologic methods: analyses of segments (Du Rietz 1957),
either the whole segment as a unit (some meadows at wood edges and rock
vegelation) or small quadrates within these, The soil profiles have also been
investigated. Special attention has been given to the dynamics of vegelalion,
the relations between the aetivity of man and the planl communities.

The Quercus robur-Stellaria holostea-community (1,
table 1) is a meadow-oak-forest with a greal number of southern and south-
eastern species. 1t is o dynamic vegetation because of grazing, it can be de-
generated into a mosaic meadow- and healh-oak-forest (3)
or by intense or prolonged grazing intoa mixed forest of oak and
bireh with fragmentis of grass-heath vegetation (4i. The
Quercus petraca-Deschampsin [lexuosa-community (5.
table 1} is a heath-oak-forest of suboceanic type. Somelimes it also evolves
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into grazing-communilies. The Betula verrucosa-communilies
(6. 8) arc mostly wooden paslures or grazed woodlands (sw. hagej. One type
is more open because of very intense and prolonged grazing: B.verrucosa-
Potentilla erecta-Festuca ovina-communily (8. In addi-
tion some Alnus glulinosa-tfens (2) and planted Pinuas silvest-
ris-forests (7) occur.

The dry-meadows and grass-heaths are mostly products of more or less
inlense grazing. The Knantia- Geranium sanguinenm - com-
munilty (9 table 2 and 3) is a dryv-meadow bound 1o the south-exposed wood
edges ol Quercus robur - Stellaria holostea - foresls. 'he Ononis repens-
Cirsium acaule-community (10, table 3) is a quite open dry-
meadow, The flora in these meadows include several southern and southeastern
species, Both belong to the steppe-like dry-meadows, the Arehenatherum pro-
fense - community  (Sjirs 1956). The last mentioned is relaled to Andersson’s
(1950) "meadow grass heath” or Bocher's (1945] “closed continental dry-slope
vegelation”. -— The Rumewx tenuifolins-Cladonia sylvatica-
community (12, table 3] is an open grass-heath occurring especially on
sandy ground in hilly areas. Floristically it is related partly to the dry-meadows
but still more to the Corgnephorus - heath (ef. Andersson op. cil.) because lhe
southern suboceanie species are very numerous, The Potentilla erecla-
Deschampsia flerovosa-community (12, table 3) is a more
extreme grass-heath with a poor, distinctly grass-dominated flora, On decreased
grazing the grass-heaths evolve into heaths very rich in Juniperus, later on
into Calluna-heaths.

There are two lypes of Calluna volgaris-communities (13,
table 4): (1) & normal tvpe evolved from grass-heaths, which is very common.
(2] a Cladonia- variant in rocky areas. These heaths belong to Gimingham's
(1961 "Cealluna-healh with Vaccinium spp,” and Damman’s (1957 “Hylo-
comicto-Callunetnm”™ subassociation “Iylocomieto-Callunetium hierucietosum”,
that is an eastern heath-type.

The roeck vegetation (14, table 5) comprises several southern sub-
oceanic species. Segment J (ltable 5) represents a more rich rock-meadow
vegetation with many southern species.

The fens (15) are morphologically of rock-fen type. The vegelation
belongs to the moderately poor fens (Du Rielz 1954).

The old villages have a interesting flora, see map figure 11. The field vege-
tation is characterized by several southern species. The communilics are typical
for rather sandy areas,

The dyvnamies of vegetation have been summarized in figure 12, where the
communities are arranged accovding to theiv relation o the activity of man
and to the rich — poor direction of variation (Malmer 1962 pp. 32 {[., Persson
1961 pp. 106 ff.]. The primary vegelation are meadow-onk-forests, dry-
meadows, grass-lichen-heaths and heath-oak-(birch)-forests, Especially  dif-
ferent grazing inlensily has changed these communities lo those vegetational
types which nowadays can be sludied. They ean be arranged in four degene-
rative stages, 1- 4, comprehending the development from forest to meadow or
heath, and lour regenerative stages, 5—8, the development from heath o forest
when grazing has decreased or ceased. The first two slages are most common
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in the stone-fenced “infigor” around the villages, the other are bound to the
grazing area. “utmarken”. (Cf. Berglund 1962, P1. 1.).

The vegetational map shows distinetly different distribution of rich and poor
plant communities: the rich are generally to be found within the “inigor” and
the poor on the “ulmark”. This differentiation is not caused by geology and
lopography bul mainly by the aclivity of man (cattle grazing).

In the “inagor” there was an equilibrum between the production of the
plant communities and the consumption of man al least before the ecighteenth
century (ef. Stalfelt 1960 pp. 383 ff.). After this the consumption has some-
times been grealer, the richer plant communilies have changed and podsoliza-
tion processes have begun. In the “ntmark”™. however, the consumption became
much greater than production already al the time of the village foundation,
that is aboul the end of lron Age. IFor this reason the podsolization began
much carlier in this area. Broadly speaking the “indgor” is brown carth areas
and the “utmark” a podsoloid area (Linnermark 1960)

Explanations of Tables:
Sambhdlle segment antal smidrutor antal arter
Community segment (Du Rietz 1957) number ol squares number ol species

F in lables 1. 3, 4=small quadrate frequency (op. cit. 1957 p. 30)
F in tables 2. 5= segmenl frequency
c- characteristic degree of cover (Malmer 1962 p. 19,
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Pl I. Vegelationskarta Over Senoren (Skala 1:20000). Streckade linjer: grinser
(ofta stenmurar) mellan iniigor och utmark, krysslinjer: grinser (stenmurar] mellan
byarna. (0: Osterniis, V: Viisterniis, T: Torp. I nedre viinstra hirnet en geologisk
karta visande omraden med till storre delen blottad berggrund (Blomberg 1900). —
— Vegetational map of Senoren (scale 1 :20000). Broken lines: fences for “inigor”,
cross-lines: fences between the villages., In the lefl corner below a geological map
showing areas where most of the bedrock is uncovered. — (I'6r spridning godkiind
i Rikets allmiinna kartverk den 4 febr. 1963).

Skogar — Forests
Angsserie: — Meadow series:

1 Quercus robur - Stellaria holostea - smh,

2 Alnus glutinosa - smh.

3 Mosaikartad fings- och hedekskog (ekhagmark|. — Mosaic meadow- and heath-
oak-forest (grazed oak woodland].

4 Blandskog av ek och bjork med griishedsfragment (ek-bjorkhagmark). — Mixed
forest of oak and birch with grass-heath fragments (grazed oak-birch woodland|.

Hedserie: — Heath series:

b Quercus petraea - Deschampsia flexuosa - smh,

6 Betula verrucosa - smh, s.str. (bjorkhagmark). —— (Grazed birch woodland),

7 Pinus silvestris - smh.

8 Betula verrucosa - Potentilla erecta - Festuca ovina - smh. (6ppen bjorkhagmark)
— (Open grazed birch woodland).

Oppen vegetation — Open vegetation
Angsserie och stiippserie: — Meadow and sleppe series:
9 Knautia - Geranium sanguineum - smh.

10 Ononis repens - Cirsium acaunle - smh.
11 Ovrig torriingsvegetation, — Other dry-meadow vegetation.

Hedserie: — Heath series:

Rumex tenuifolius - Cladonia sylvatica - smh,
Potentilla erecta - Deschampsia flexuosa - smh,
13 Calluna vulgaris - smh,
14 Hillmarker. — Rock vegetation.
15 Kirr. — Fens.
16 Strandiing samt dvrig fukting. — Shore meadows and other moist meadows.
Omraden ulan beteckning: kulturmark (dkrar, tomter. viigar). — Areas without
signature: fields, building-lots, roads.
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Studies in the Family Orobanchaceae. IV.
Embryology of Boschniackia himalaica Hook. and
B. tuberosa (Hook.) Jepson, with Remarks on the

Evolution of the Family

By B. Tracrt

Dvpm'lnu-;ll of Botany, Universily of Rajasthan, Jodhpur, India

Boschniackia himalaica is a temperate and sub-alpine plant oceurring
in the Himalayas on the rools of species of Rhododendron. Another
species, B. tuberosa, is a parasite on the roots of Arctostaphylus ander-
sonii and grows on the Santa Cruz mountains in the U.S.A. The gynoe-
cium is bi- or tri-carpellary in the former and tetra-carpellary in the
latter. The ovary is unilocalar.

The material was processed and embedded in paraffin in the usual
way. Seclions were cut at various thicknesses and stained in Safranin-
Fast Green.

Microsporogenesis and Male Gametophyte

The anther is four lobed wilh a crescent shaped band of microspore
mother cells in each lobe. There are four wall layers: epidermis, endo-
thecium, a middle layer and tapelum. The endothecium. often coupled
with some cells of the middle layer, develops fibrous thickenings (Fig. 1).
The mature pollen grains are two-celled (Fig. 2). In some anther lobes,
the pollen grains become angular by mutual pressure (Fig. 3). This has
also been observed in Aeginetia indica (Tiagi, 1952 b).

The anthers are two lobed in Aeginetia (Juliano, 1935: Tiagi, 1952 b)
and Striga (Tiagi. 1956). In most members of the Orobanchaceae, how-
ever. the four-lobed condition prevails. Usually there are two middle
layers although at places more than two may occur in Cistanche (Tiagi,
1952 a) and Aeginetia (Tiagi, 1952 b). Orobanche (Srivastava, 1939;

6 Boelaniska Noliser 1963,



82 B. TIAGI

Tiagi, 1951) and Striga (Tiagi. 1956) have only one middle layer. It is
significant that both in Striga (Tiagi, 1956) and in the Orobanchaceae
the microspore mother cells in the anther lobes are arranged in the form
of a erescenl shaped band. This is best developed in Cistanche (Tiagi,
1952 a: Kadry, 1952). Thickenings are invariably present on the epider-
mis as well as the endothecium. often extending to the cells of the
middle layers. Somelimes, however, lhey are only weakly developed as
in Orobanche (Tiagi, 1951) and Cistanche (Tiagi, 1952 a). Kadry 11952)
denies their presence in the endothecium of C. tinctoria.

A few buds of Boschniackia himalaica showed the germination of
pollen grains in situ. As the tube emerges the pollen grain end shows a
large vacuole which advances into the lube (Figs 4—6). The vegelative
nucleus, which is larger in size and takes a dull deep stain, heads the
pollen tube. The generative cell is smaller and has a distinet hyaline
cyloplasm (Fig. 6). In some ecases il was still in the grain while the
vegetalive nueleus has advanced sufficienlly into the tube (Fig. 5).
Nevertheless, the generalive cell eventually overtakes lhe vegetative
nucleus which becomes flatlened and is destined to disintegrate (Figs.
7, 8). Division of the generative cell has not been observed.

Ovule

The ovules are borne on massive T-shaped parietal placentae. The
ovule is analropous. unilegmic and lenuinucellate. During megasporo-
genesis lhe integument remains at a level lower than the tip of the
nucellus. However, il laler grows upwards and encloses a space which
is evenlually occupied by the enlarging embryo sac (ef. Kadry, 1953).

As the nucellus disinlegrates, the innermosl layer of the integumenl
becomes glandular and appears like a tapetum. Its cells are invariably
uninucleale. It is obvious that the endothelium transfers food materials
from the integument to the developing embryo sac. Ultimately, however,
it becomes thickened and takes up the function of protecting the growing
endosperm and embryvo. The endothelium does not have the typical
epithelial structure in Aeginefia (Tiagi, 1952 b) and its cells are highly
vacuolated,

Cells having spiral and reticulate thickenings occur in the integu-
mentary cells in the region around the micropyle in Boschniackia tube-
rosa (Fig. 34). Such thickenings have not been observed so lar in other
members of the Orobanchaceae bul have recenlly been seen in Anti-
charis linearis (Goyal, 1960).
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The outermost layer of the integument is usually enlarged in all the
members of the family, In B. himalaica. however. some cells become
extraordinarily elongated in a plane at right angles to the ovule, giving
it a winged appearance (Fig. 35).

Megasporogenesis

There is usually a single archesporial cell which functions directly as
the megaspore mother cell (Fig. 9). Sometimes there may be two similar
sized megaspore molher cells (IFig. 10). Development of one archesporial
cell is the rule in the family. Neverthelss, two or more have been seen
in Christisonice neilgherrica (Worsdell. 1897) and Cistanche tinctoria
(Kadry, 1953). The mother cell nndergoes meiolic divisions o give rise
to a linear, slightly curved fetrad of four megaspores (Figs, 11. 14).
Such a tetrad is characteristic of the family and of Striga belonging to
the Scrophulariaceae |Tiagi, 1956). T-shaped tetrads are not infrequent
(Figs. 12, 13. 15} and one decussale tetrad was also observed (Fig. 16).
IYig. 18 shows Iwo megaspores of the same tetrad developing preco-
ciously into binucleate embryo sacs: the other two megaspores have
been absorbed. A precocious development of more than one megaspore
has also been observed in Striga (Tiagi, 1956).

Embryo Sac

The functioning megaspore divides Lhree times to give rise to an eight
nucleate. monosporic. Polygonum type ol embryo sae (Figs, 17. 19. 20.
25, 26). It is possible that in exceptional cases a bisporic development
occurs (Fig. 18). Someltimes Iwo embryo sacs may originate in the same
ovule (Figs. 18. 19]. In one case two such embryo sacs had almost fused
into one (Fig. 24). Gligi¢ (1929) too observed two complelely developed
embryo sacs in an ovule of Orobanche and Kadry (1953 in Cistanche
tinctoria. In B. himalaica sometimes the young embryo sac may con-
sume the nucellus and project oul of the ovule into the cavity of the
ovary (Iligs. 21—231. Maheshwari (1950} has quoted a number of cases
of protrusion of the embryo sacs into the ovarian cavity. Glisi¢ (1929
observed this in many ovules of Orobanche hederae. In Pedicularis sil-
vatica (Berg, 1954) the embryo sac pierces the nucellar epidermis and
about three fourths of it becomes naked. In Torenia also (Krishna
Iyvengar., 1941; Guilford & Fisk, 1951) the apical portion of the embryo
sac grows out through the micropyle. Khan (1954) described the pro-
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trusion of the upper bulbous portion of the embryo sac of Utricularia
flexuosa into the ovarian cavily.

The embryo sac is usually broader in the middle and tapers at both
ends. Its chalazal end becomes curved in a characleristic way (19g. 26,
The synergids are pyrilorm. prominently hooked and have basal
vacuoles. These are ephemeral in nature and may show signs of de-
generalion even before fertilization. The egg prolrudes beyond the
svuergids inlo the cavity ol the embryo sac. The polar nuclei fuse and
secondary nucleus comes to lic near the egg apparatus. The antipodal
cells are arranged in a linear fashion (IFig. 25} or one may be lying over
the others or vice versa (IPig. 26). They degenerate soon after lertiliza-
tion bul their remains are recognisable during the develpoment of the
endosperm and embryo. However, they do nol seem to play any signifi-
ant role in the nutrition of the embryo sac {cf. Kadry, 1953). In some
embryo sacs the egyg apparatus had degenerated although the other
nuelei were still in healthy condition.

Pollination and Fertilization

The flowers are protandrous and cross-pollination scems to be the rule.
Sell-pollination can also occeur sometimes since in the malure [lowers
the style is usually curved jusl below the stigma. thereby louching the
anthers. Ferlilization is porogamous. Usually one synergid is destroyed
by the impact of the pollen tube which is prominent and persistenl. The
latter also introduces a number of X-bodies which make it difficult to
observe delails of the process of fertilization. It appears thal syngamy
and Iriple fusion are accomplished simultancously although Kadry
(1953 says thal this is not so in Cistanche tinctoria, According to

Figs. 1—286. Boschniaekia (Figs, 1—3. 9, 25 are of B, tuberosa and the rest of
B, himalaical.
Fig. 1. Part of anther showing fibrous thickenings. — Fig. 2. Two celled pollen grain,
— Fig. 3. Angular pollen grains. — Figs., 4—8. Stages in the germinalion of the
pollen grain. Fig. 9. Megaspore mother cell. — ig. 10. Two megaspore mother
cells. — Fig. 11, Dyad. — Fig. 12. Same. dividing. — Figs. 13. 14 T-shaped and
linear tetrad of megaspores, — Figs, 15, 16, T-shaped inverted and decussate tetrads.
— Fig. 17. Two nucleale embryo sac, just protruding; note the degeneraling mega-
SporTes. IMig. 18. Two binucleate embryvo sacs, precociously developed. Fig. 19.
Two binucleate embryo sacs in the same nucellus. -~ Fig. 20. Two nucleale embryo
sac. dividing, — Figs. 21 -23. Embryo sacs growing out of the nucellus, — Fig. 24
A twin ‘compound” embryo sac, — Figs, 25, 26, Embryo sacs.
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Julinno {1935) autogamy is the most potenl feature in the pollination
of Aeginetia: insecls playing only a minor role. Pollen grains are shed
on the stigma before the opening ol the flowers.

Endosperm

The development of the endosperm is of the Brunella type (Schnarf,
1929) and conforms to several other Orobanchaceac (Glisié, 1929 Tiagi,
1951, 1952 a, 1952 b: Kadry. 1955) and Striga (Tiagi. 1956).

After triple fusion, the primary endosperm nucleus moves to the
middle of the embryo sac. The first division is followed by a lransverse
wall which divides the sac into the primary micropylar and chalazal
chambers (Fig. 27). The former is more densely eytoplasmie than the
latler. The next division in the micropylar chamber is followed by a
verlical wall (Fig. 28) while in lhe chalazal chamber Lhere is no wall
formalion and Lhe cell becomes binucleate (Figs. 28—30). In Aeginetia
(Tiagi. 1952 b) it remains uninucleate.

The two cells of the micropylar chamber divide Iransversely cutting
off the two micropylar haustorial cells (Fig. 29). The central cells divide
lo give rise to the cells of lhe endosperm proper which differentiate
into the narrow “isthmus’ or the “sterile micropylar piece’ of the endo-
sperm and the broader ‘lertile piece’. It is through the intermediary
isthmus cells thal the food is conducted from the micropylar haustorial
cells and slored in Lhe endosperm proper. The isthmus disinlegrates
after serving ils function.

Cassera (1935) and Srivastava (1939) state that in Orobanche the first
division of the micropylar chamber is usually longitudinal followed by
a transverse division (their type -A\j but sometimes the first division is
transverse (lheir type -B) and is followed by a longitudinal division.
Further. they as well as Kadry 11955) think that the micropylar hausto-

Figs. 27—I10. Boschmackia (Figs. 27—29, 33, 34, 39 are of B. tuberosa
rest of B. himalaica).
Fig. 27. Embryo sac, micropvlar and chalazal chambers. — Fig. 28. Same. miecro-
pylar chamber divided vertically. chalazal chamber binucleate. Fig. 29. Same,
transverse division in micropylar chamber. — Fig. 30, Micropyvlar haustorial cells,
developing precociously. Figs. 31, 32, Mieropylar haustoria. — Fig. 33. Endo-
sperm, lateral view. — Fig. 31. Ovule. integumentary thickenings at the micropylar
region. — Fig. 35, Same. appendage like outgrowlhs of the inlegument. — Fig. 36.
Reticulate thickenings in testa, — Figs, 37, 38. TS and L. 8. of seed. — Iigs. 39—40.
T.S. ovary wall.
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rial cells divide lo give rise to the isthmus part of the endosperm. They
designate the haustorium as the “ferlile piece ol the cndosperm’ The
micropylar haustorial cells become swollen to form large vesicular.
vacuolaled cells with hypertrophied nuclei (Figs. 30 -33). These give
oul branched processes which invade the tissue of the inlegument (Figs.
A1, 32). GLsic (1929) observed that the haustorial cells may sometimes
bulge out of the micropyle and the haustorial branches mav pierce
through and come oul of the inlegument. In Aeginetic (Tiagi. 1952 b
such extra-integumentary branches may even invade the funiculus. The
two micropylar hauslorial cells are uninucleale in Boschniackia and
this is also true of Aeginetia indica (Tiagi. 1952 bi and Orbanche cer-
nua (Tiagi. 1951). In Orobanche (GliSi¢, 1929: Tiagi, 19511, Cistanche
ITiagi, 1952 a: Radry, 1955). and Striga (Tiagi. 1956) they are bi-
nuclealte,

The binucleate chalazal chamber funclions dircetly as the chalazal
haustorium bul remains rather stunted, Kadry (1955) calls il the cha-
lazal endosperm.

Embryo

The zygole rests for a long time. The mature embryo is an oval mass
ol cells withoul any differentiation into the usual embryonal organs
(IFig. 38). A similar undifferentiated embryo has also been deseribed in
the other Orobanchaceae so far studied. The mature embryo of Striga
orobanchoides shows feebly developed colyledons while in 8. enphra-
stoides (Tiagi. 1956) the cotyledons are slighlly belter developed.

Seed and Fruit

The seed is an ovoid structure (Figs. 37. 38). The oulermost layer of
the integument becomes highly enlarged and develops reliculate thick-
enings (Fig. 36). In Aeginetia (Tiagi, 1952 b} the lignilicd thickenings
in the testa are laid down spirally while in Cistanche (Tiagi. 1952 a:
Kadry, 1955] they are reticulale, even pilted.

The inner wall of the endothelium becomes cutinised, The outermost
layer of the endosperm also develops a cuticle which acls as a protective
layer around the endosperm and embryo. Kadry (1955) denies the
occurrence of any cuticle on the endosperm and mentions that the endo-
thelial cells are suberised.
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The embryo is found in the upper region of the endosperm  just
beneath the micropyle and Lhe canal like narrow passage formed by the
disintegralion of the micropylar haustorium and the isthmus cells,
A similar narrow canal can also be seen al the base ol lhe seed arising
due to the collapse of the chalazal haustorium (Fig, 38).

The capsule dehisces along the groove formed in line with the dorsal
bundles into two, three or four valves. In Boschnicchia tuberosa the
cells of the pericarp become thick walled (Fig. 39) while in B. hima-
laica 1Fig. 40) they remain Lhin and later become shrivelled. The fruil
wall simply flakes away in Aeginetia (Tiagi. 1952 b). There are thick
enings in the pericarp which assist in the dehiscence of the capsule
along the dorsal line in Cistanche (Tiagi. 1952 a) and Striga (Tiagi.
1956).

Discussion

Male gametophyte: Pollen grains of the Orobanchaceae are lricolpale
and two-celled. Juliano (1935) erroneously regarded the generative cell
as the generative nuclens, Kadry (1952} wriles that the faintly stained
vegelalive nucleus remains close to the apex of Lhe pollen lube, while
the generalive nucleus becomes elongated and divides. My ohservaltions,
however, suggest just the opposile inlerpretalion.

Megasporogenesis: Chalazal megaspore is curved in a characteristic
way towards the funiculus. Since il is the functional megaspore, it lends
curvature to the chalazal end of the embryo sac also. IL is signilicanl
that the same feature is also shared by Striga [ Tiagi. 1956).

Fertilization: My observations show that syngamy and Iriple fusion
tuke place simultancously. Kadry's statement that in Cistanche tine-
toria the egg fuses wilth the male nucleus after a few divisions ol the
endosperm does not appear to be plausible. The two free nuclei referred
lo by Kadry (1953, IMig. 18 A and 1955, Fig. 1) as endosperm nuclei
appear to be unlused polar nuclei. This also applies 1o Cooke &
Shively's (1904} report of a precocious division of the endosperm
nucleus prior lo fertilizalion,

The pollen tube is persistent. According to Kadry (1955) il may acl as
an organ for the transfer ol nutrient materials to the embryo sac. The
role ol such persistent pollen tubes has been discussed by Maheshwari &
Johri (19501 and 1 am in agreement with their view thal they are dead
structures withoul any nutrilive funetion.
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Endosperm: Cassera (1935) and Srivastava (1939) stale thal the
endosperm develops in two ways, | find, however. that in the Oroban-
chaceae, endosperm development always follows a uniform pattern,
This has also been asserled by Glisi¢ 119291, Kadry (1955) further dis-
cussed Lhis problem in delail and concluded that only one type of endo-
sperm is found in Cistanche tinctoria,

Cassera (1935). Srivastava (1939) and Kadry (1955) stale thal micro-
pylar haustorial cells divide o give rise lo a number of small cells,
surrounding the proembryo and forming the so called ‘isthmus’. On the
contrary. the two micropylar haustorial initials which are separaled at
the third division ol the endosperm do nol undergo any further divi-
sions. Inslead, they become vesicular, vacuolated, have one or two
nuclei and give out branches in the integument. Frequently their meta-
morphosis into haustorial eells is very precocious (Fig. 30). Cassera
(1935) and Srivastava (1939) are also mislaken in calling the micro-
pylar haustorial cells as the “ferlile piece of the endosperm’. In facl,
such expressions as fertile and sterile were applied by earlier botanists
lo distinguish between the ‘isthmus’ endosperm which is nol a slorage
tissue-sterile parl’, and the central broader endosperm tissue which
stores large quantities of food-‘fertile part’.

In the Orobanchaceae in general and in Striga orobanchoides of 1he
Serophulariaceae, the chalazal haustorium is weak and stunted. How-
ever, in 8. euphrasioides and olher non-parasilic members of the family,
it is better developed and more aggressive. This shows that the parasitic
habil has direct ellect on its nature.

Embryo: Development of the embryo in the Orobanchaceae is of the
Crucifer type (Maheshwari. 1950) except in .eginetia indica (Tiagi,
1952 b) where [he suspensor is always single-celled and the development
seems to correspond to the Caryophyllad type (Johansen. 1950). Kadry
(1955) misquotes Tiagi 11952 a) when he wriles that in Cistanche tubu-
losa the suspensor is a single long lapering cell situated in between the
cells of the narrow isthmus region of the endosperm. This really applies
to Aeginetia indica, relerred to above. From Kadry's (1953} skelches
it is clear that he has misinterpreled the embryvonal development in
Cistanche linctoria as of the Carvophyllad type. The vesicular basal
cell, which he regards as suspensor cell, is really not a part of the
embryo at all. According to him the basal cell does not divide and it is
the terminal cell which divides transversely. In fact, terminal cell divides
vertically and the basal cell transversely giving rise to a T-shaped pro-
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embryvo of Crucifer type. His sketches admit this interpretation and
show a suspensor of a few cells as in Cistanche tubulosa (Tiagi 1952 a)
and Orobanche cernua (Tiagi, 1931).

Striga orobanchoides a lotal reot parasite has very leebly devel-
oped cotyledons whereas in S, euphrasioides the colyledons are some-
what betler developed [Tiagi. 1956). This shows thal the parasitic habil
has a direct effect in reducing the embryonal organs. In highly evolved
parasites, therefore, the embryo is an undifferentiated mass of cells.

Evolution of the Orobanchaceae

Some phylogenists regard the Orobanchaceae as allied o the Gesne-
riaceae. Although both show parietal placentation. the Gesneriaceae are
completely autotrophic and it does not seem proper to attach undue
importance lo just one character. that of placentation.

From a general study of lhe morphology of the Orobanchaceae and
Serophulariaceae. Boeshore (1920) has produced overwhelming evidence
that *direct and distinet continuity can be established from non-para-
sitic through semi-parasilic Scrophulariaceae to the most degraded para-
sites of the family and thal these again show direct conlinuily with the
still more degraded and condensedly parasitic types of Orobanchaceae’
and lhal ‘the two Lypes should be treated in conlinuous descending
series from the highest Lo the mosl degraded genera'. Glisi¢ (1929) also
concluded that the Serophulariaceae and Orobanchaceae agree so thor-
oughly in Lheir endosperm development that it will not be wrong to
unite the two families inlo one. Cassera (1935) similarly found that the
flower structure of Orobanchaceae strongly suggests that of Scerophu-
lariaceae.

The main features of affinity between the Scrophulariaceace and Oro-
banchaceae lie in lhe development of the gametophyvles, endosperm,
embryo and seed formalion. While a number of types and variations
are met with in the Scrophulariaceae, the mode of endosperm develop-
ment in Striga orobanchoides (Tiagi, 1956] is essentially similar lo that
occurring in the Orobanchaceae. Besides tLhis, S. orebanchoides, resem-
bles the Orobanchaceae in some of the important respects, namely: The
chalazal megaspore is curved towards the funiculus which also leads
to a curvature in the embryo sac. Endosperm haustoria are essentially
similar to those found in the Orobanchaceae. Embryonal developmentl
is of the Crucifer lype and there is considerable similarity in sced
structure.
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Striga belongs o the subfamily Rhinanthoideae which includes a
number of parasitic as well as nonparasitic genera, I think thal the
derivation of the Orobanchaceae from this subfamily, through forms

like Strige orobanchoides offers no major difficulties.

Summary

The pollen grains of Boschniackia are two-celled and often remain in a com-
pact mass, beeoming angular by mutual pressure. Germination may oceur in
siti. The generative cell heads the tip of the pollen tube.

The ovule is anatropous, unitegmic and tenuinucellate, The megaspore
tetrads may be linear, T-shaped or decussale. More than one megaspore may
develop resulting in lwin embryo sacs. The embryo sac is of Polvgonum fype.
Its chalazal end is characteristically curved. The synergids may degenerate
even before fertilization: the antipodals are persistent.

Svngamy and triple fusion occur simultancously. The endosperm is of lhe
Brunclla type. The micropylar haustoria are uninucleate and aggressive; the
chalazal haustorinm is weak and binucleate. Internal thickenings develop in the
integumentary cells around the micropyle. The seed has a large reficulately
thickened, one-lavered lesla enclosing the endosperm and the undifferentiated
cmbryo,

Some phylogenists regard the Orobanchaceae as allied to the Gesneriaceae
while others think that it is related to the Scrophulariaceac. The mode of
development in Strige orobanchoides is remarkably similar lo thal oceurring
in the Orobanchaceae. It is therefore, concluded that Orobanchaceae is derived
from the family Serophulariaceae (Rhinanthoideae) through forms like Striga
orabanchoides.
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Two New European Species of Bryum

By A, (. CRUNDWELL and ELSA NYHOLM

Department of Bolany, Universily of Glasgow, and Bolaniska Museel. Lund

In the course of a study of the colleclive species Bryum erythrocarpum
Schwaegr. we have been able to distinguish the two following widely
distributed species which Lo the best of our belief are undeseribed.

Bryum wviolaceum Crundw. & Nyh. sp. nov.

Plantae caespitosac vel disperse inler muscos alios aggregatae, 3—7 mm
longae, Caules plerumeque rubri. Folia 0.9—1.5 mm longa, ovato-lanceolata vel
triangularia, erecta vel creclo-patentia: margines planae vel pro maxima parte
revolutae, non limbatae, ad apicem denticulalac; costa infra rubra, supra
flavida, valida, plerumque excurrens, nonnumeauam leviter sub apice evanes-
cens: cellulae t inerassatae, elongato-sexangulares, 10—14 X 30-—70 p. basales
breviter rectangulares. Radiculae leves, raro subtiliter papillosae, atrae, luce
transmissa saturate clare violaceae, aliquando purpureae, raro rubriores atque
pallidiores. Gemmae semper adsunl, numerosae, radiculis longioribus appli-
catae, nunquam axillares, elarae vel pallide purpureo-rubrae, regulariter glob-
osae, 60 90(—110) w, cellulis haud eminentibus, 25—35 p. Dioicum. Seta pur-
purea, 1 2 cm longa. Capsula purpurco-rubra, pendula, Peristomium exter-
num dentibus luteo-puniceis, ¢. 400 p longis, basi fere ad positionem orificii
conjunclis. Sporae 9— 11 p. subtilissime papillosae.

Planls tufted or as scattered groups of stems among other mosses,
J 7 mm tall. Stems usually red. Leaves 0.9—1.5 mm long. ovate-lan-
ceolate or triangular, erect to erecl-spreading: margin plane or recurved
lo a high level, unbordered, denticulate near the apex: nerve red below,
yellowish above. strong, wsually excurrent. sometimes ceasing jusl
below the apex: cells * incrassate, elongate-hexagonal, 10 -14 X 30—
70 .. the basal ones shortly rectangular. Rhizoids smooth. rarely finely
papillose, dark, by transmitted light deep bright violet, somelimes
purple, rarely redder and paler. Gemmae constantly present. numerous
on longish rhizoids, never axillary. bright or pale purplish red. regularly



TWO NEW EUROPEAN SPECIES OF BRYUM 95

spherical, 60—90(—110) w. the cells not protuberant, 25 35 p. Dioe-
cious. Seta purple. 1 -2 em long. Capsule purple-red, pendulous. elon-
gate-ovate, symmelrical. aboul 2 mm long: lid convexly conical, mamil-
lale Lo very shortly beaked: exothecial cells incrassate wilh the walls
about equally thickened, a few of the cells near the mouth with the
horizontal walls more strongly thickened; cells near the mouth £ isodia-
melrie, gradually passing below inlo elongate slightly sinuose ones.
Outer perisiome tecth orange-pink. about 400 p long. uniled at the
base to aboul the level of the mouth. Inner peristome with basal mem-
brane more than half its height: teeth broadly perforaled: cilia longly
appendiculate. Spores 911 w. very finely papillose,

T ype: Sweden, Viistergotland, Billingen, Timmersdala parish. Sta-
tareliden. on bare soil, 10 June 1932, A. Hilphers {Naturhistoriska Riks-
muscum, Stockholm),

Distribution: Sweden (Skane, Blekinge, Viistergotland, Ostergotland,
Dalsland|, Denmark (Mon, Lolland}, British Isles, 'rance. Germany, Swilzer-

land, Austria, Poland, Canada (Quebee, Ontario. British Columbia), U.S.A.
iWashington. Idaho, California, Nebraska, Wisconsinl. Argentina {Patagonia).

Bryum ruderale Crundw. & Nyh. sp. nov.

Planlac caespitosac vel disperse inter muscos alios aggregalae, H 8 mm
longae. Caules plerumque rubri. Folia 1.0—1.5(—1.8) mm longa, ovato-lan-
ceolata vel lanceolata, eveela vel ereclo-patentia: margines planae vel in parte
dimidia inferiore vel supra revolulac, non limbalae, integrae vel denticulis
paucis parvis prope apicem instruclae: costa infra rubra, supra flavida, valida.
in cuspidem crassam excurrens: cellulae = inerassatae, elongalo-sexangnlares,
10—142< 30 -60 . basales quadratae vel breviter rveclangulares. Radiculae
papillosae, plerumque crassae, atrae, luce transmissa salurate clare violaceae,
aliqquando purpureae, raro rubriores alque pallidiores. Gemmae semper adsunt,
radiculis longioribus applicatae, nunquam axillares. clarae vel pallide pur-
pureo-rubrae, subeongruenter globosae, 125—180(— 200) p, ecllulis vix emi-
nentibus, 30- 35 w. Dioicum. Seta subrufa, 1—2 em longa. Capsula purpureo-
rubra wvel subfulva. pendula. Peristomimnm externum  dentibus Tuteo-puniceis
vel flavido-fuscis. ¢ 100 p longis, basi leviter supra positionem orificii con-
junctis. Sporae @—11 u, subtilissime papillosae.

Plants tufted or as scaltered groups ol stems among other mosses.
o8 mm tall. Stems uvsually red. Leaves 1.0—1.5(—1.8) mm long.
ovale-lanceolate to lanceolate, erect lo erect-spreading; margin plane or
recurved to halfway or more, unbordered, entire or with a few small
denliculations near the apex; nerve red below. yvellowish above, strong.
excurrenl in a stoul cuspidate poinl: cells £ incrassale. elongale-hexa-
gonal, 10 14X 30—60 u, the basal ones quadrate to shorlly rectangular.
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Rhizoids papillose. usnally coarsely so. dark. by lransmitted lighl deep
bright violel, sometimes purple. rarely redder and paler. Gemmae con-
stanlly present. on longish rhizoids, never axillary. bright or pale
purplish red. rather regularly spherical. 125—180(-—200) w. the cells
scarcely protuberant. 30 35 w. Dioecious. Seta reddish, 12 cm long.
Capsule purple-red (o brownish, pendnlous. elongate-ovate, sym-
melrical. aboul 2 mm long: lid convexly conical. mamillale lo very
shortly beaked: exothecial cells incrassale with the walls aboul equally
thickened. a few ol the cells near the mouth here and there with the
horizontal walls more strongly thickened: cells near the moulh *
isodinmelric. gradually passing below into elongate sinuose ones. Ouler
perislome teeth orange-pink to yvellowish brown. aboul 400 u long, united
al the base to just above the level of the mouth. Inner peristome with
basal membrane more than half its height: teeth broadly perforaled:
cilin longly appendiculale. Spores 9—11 u. very finely papillose.

Ty pe: Sweden, Bohuslin., Lycke, west of Stora Ryr. on shell bank
on hill. 16 June 1930, P. A. Larsson and H. Persson {Bolanical Museum.
Lund).

Distribution: Sweden (Skane, Oland. Gotland, Bohuslini, Denmark
{Sjeelland, Mon, Falslter, Lolland}. British Isles, France, Belgium, Hungary,
Poland, Ttaly. Jugoslavia, Egvpt (Sinaij, USSR, (Transcaucasia), Canada
iOntariol, U.S. A (Missouri, Texas).

Both species are very widely distribuled but rarely produce capsules.
Of B. violaceum the only fruiling specimens we have seen are the type
and Iwo from Washington. One ol these (lolzinger's Musci Acrocarpi
Boreali-Americani, no. 370). ol which there are probably duplicales in
many herbaria. is very Lypical except thal the rhizoids are much paler
than usual. Of B. ruderale we have seen good {ruil on the lype and on
a specimen from Poland, and young (ruits from Oland. All these plants
had previously been named B. ergthrocarpum Schwaegr. Small size and
high sterility is certainly the reason why these species have not been
distinguished before and have rarely been collecled except by aceident.
Apart from our own gatherings and those of Dr 1L L. K. Whilehouse
nearly all our records are based upon plants found mixed in her-
barinm material of other mosses.

Both species have been grown on agar from gemmae. along wilh
other segregates ol the Bryum erythrocarpum group, al Glasgow by one
of us and at Cambridge by Dr Whilehouse. to whom we are deeply
indebted for assistance in various wayvs. They remain quite distinet.
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B. ruderale is easily dislinguished from B. piolaceum by the larger
size of its gemmae, The strongly papillose rhizoids are also a very good
character. Both can generally be separated at a glance from all other
species with which they are likely to be confused by their deep violel
rhizoids, though some olher species may have lheir rhizoids pale violet
by relflecled. though never by transmilled. light. Plants of B. violaceum
wilh paler rhizoids than usual could be confused with B. klinggraeffii.
This however has the rhizoids very pale and the gemmae much less
regularly spherical than in B. wvielaceum owing lo the cells being
strongly protuberant. The species wilh which sterile plants ol B. rude-
rale are likely to be confused all have rather larger gemmae, [requently
over 200 w. Plants with the rhizoids less violel than usual can generally
be recognized without much trouble by means of the papillose rhizoids.
the size and form of the gemmae and the unbordered leaves with rela-
tively narrow cells.

The descriptions of the leaves are based mainly on fruiling malerial.
Much sterile material is very slunled, with shorter leaves which are
often more plane-margined, with the nerve thinner and shorter.

B. ruderale and B. violaceum are closely relaled o each other and to
B. Klinggraeffii. A distinetive character of B, Klinggraeffii is that Lhe
capsules are strongly contracted helow the mouth when old and empty.
As we have seen no old empty capsules in eilher B, ruderale or B. viola-
cerm we cannot say posilively Lhal Lhese species ditter [rom B. kling-
graeffii in Lhis respect: but in both of them the exolhecial cells near
the mouth have thickenings so differenl from those in B, klinggraeffit
that il is hardly possible thal their eapsules should conlract in the same
manner,

Both species occur on basic to slightly acid soils and are planls of
open communilies where there is some bare soil —arable fields, bare pat-
ches in pasture, gateways. roadside verges, tracks and footpaths, ditch-
and stream-banks, cliffs, old lime workings, ete. Their ecology is very
similar and they are sometimes found together, but there is a tendency
for B. violacerm Lo be the commoner on the more frequently disturbed
habilals. such as arable fields, and for B. ruderale to be the commoner
on the less frequently disturbed ones, such as roadside verges, where it
mav be associated with B. bicolor and where there may be a continuous
or almost continuous bryophyte cover. It is found on sand more often
than is B. violaceum and is probably tolerant of a higher degree of
salinity.

In both species male plants are rare. This. and the inability of the

7 HBolaniska Notiser 1963,
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plants o wilthstand competition, so that they are generally shorl-lived,
account for the rarity of sporophyles.

Our knowledge of the geographical distribution and frequency of the
Iwo species is very imperfect. and only a limited amounl could be
added by further herbarium studies. The absence ol records from any
area is nol significant. We have. for example. seen no herbarium mate-
rial of B. ruderale [rom Denmark or from Ireland. yvel in bolth counlries
it is & very common moss.
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Fran Lunds Botaniska Forenings férhandlingar 1962

22 februari. Docent Bertil Hylmd hill foredrag om svslematiska problem
inom slilktet Cotoneaster, och berdrde dirvid sirskilt det skandinaviska mate-
vialel, Det ar tinkbart, att man utom de vanligtvis vrskilda €. inlegerrimus
och €. melanocarpus, skulle Kunna uppstiillla ytterligare en eller Iva arter inom
Sverige,

Professor Ilenning Weimarck talade om invenleringen av floran i Skane.
och om de taxonomiska problem (med exempell. som en floraférfattare masle
la stillning till

30 mars. IMil. kand. Lars-Olof Bjorn holl féredrag om protoklorofyll i majs-
rotter. Han hade sirskilt studerat protoklorofyllets omvandling till klorofyll a.
genom kvantitativa bestimningar av protoklorofvllets [érsvinnande vid belys-
ning med rott ljus,

il lie. Gertrud Nordborg hill (oredrag om Sanguisorba minor - komplexet.
En dversikt gavs av de typer som urskilts inom detla komplex och deras
morfologi. sirskilt frukternas ulseende. Vidare berirdes den systemaliska viir-
deringen av urskilda enheler. och de forskjutningar i deras geografiska utbred-
ning, som gt rum bla. genom miinniskans inverkan.

27 april. Docent Gunnar Degelius holl foredrag om vegetationen i Angola.
som han hade hesokt 1960 (for att studera lavar).

I sédra Angola inom ell dkenarlal omride hade foredragshallaren haft till-
fille att studera Welwitschia mirabilis,

Den vanligaste vegelationstvpen var torrskogen med Cacesalpinincéer (t.ex.
Berlinia), som dominerande inslag i tridskiktet. De grissavanner, som fore-
kommer inom torrskogsomradet, forefaller att vara betingade av de hriinder,
som dsladkommes av de infodda.

31 maj. Exkursion Gill norddstra Skane. Exkursionsledare: Docent Artur
Almestrand. Samling skedde i Ostersliv. Firdvig: Osterslov—Arkelstorp—Im-
meln - Rorvik—Nyteboda—SKiirsniis- - Vanga—Bromilla.

Docent Almestrand demonstrerade Rabeldvssjon pa ett par olika lokaler,
Diirvid gavs en orientering om eutrofa sjoar i allménhel och om Rabelovssjon
i synnerhet. Efter den kraftiga fororeningen av denna sjo i milten av 1950-
talet hade forhallandena tydligl forbittrats. Vid 1950-talets slul var de jimfor-
hara med tillstandet i sjon 1946, Vid Rabelévssjon nedanfor Osterslovs sin
funns stora vassar av Phragmites med inslag av bla. Cardamine palustris,
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Lycopus europacus, Rumexr hydrolapathum, Sinm latifolivm, Solanum dulea-
mara, Carer elata och Carex paniculata.

Frin Rabelovssjon visades ocksa ett planktonprov med Ceralinm hirundi-
nella.

Vid triangelpunkten Lovhall i Osterslovs sn hesoktes en lokal med Senecio
inlegrifolins, som vixle tillsammans med bla. Alchemilla glaucescens, Cirsivm
acanle, Potentilla heptaphylla och Tabernaemontani, Thymus serpylliom, An-
thorvanthum odoratum, Avena pratensis och pubescens.

Vid Immelsjons sydiinda demonstrerades fororeningseffeklen i en oligotrof
sjo (bla. vaxte hiir Glyeeria maxima).

Immelsjins norra del besoktes vid Rorvik, dir bilden av den oligotrofa sjon
framiridde i mera ostort skick med Glyceria fluitans, Carex rostrata och Lysi-
machia thyrsiflora i strandkanten och dirovanfor Molinia coerulea och Myrica
gale.

I Orkeneds sn gjordes ocksa en rundvandring i Nylebodaskogen. Skogen,
som mest bestar av lall och gran, delvis av mycket grova dimensioner, med
inslag av nigon enslaka bok, har ett glest fillskikt ay blabir, lingon, Meaian-
themum bifolium, Oralis acetosella, Deschampsia flexuosa och Luzula pilosa:
pi enstaka stillen kan man hitta Linnaea borealis eller Goodyera repens.
Bollenskiktet éir diremol vilutvecklat med bla. Dicranum majus och rugosum
(undulatum), Hylocominm splendens och Pleurozium schreberi. Pi fukligare
stiillen fanns i bottenskiktet Sphagnum girgensohnii och pia de torrare kunde
inslaget av lavar vara markant (tex. Cladonia impexra, rangiferina, sylvatica
och sguamosa),

) september, Exkursion till sydéstra Skine med [il. kand. Henrik Johansson,
froken Maja-Lena Nilsson och fru Lilian Tallroth som fiirdledare. Samling
skedde i Baldringe. Pirdviig: Baldringe—Hammars backar (i St. Kipinge)—
Nybrofiltet-—0O. Vemmenhog-—Dybeck—Skivarp.

»Baldringe Kirrs vid grinsen mellan Baldringe och Hogestads snr som be-
sokles av Lunds Botaniska Forening 1945 visade sig dnnu ha atskilligt av in-
tresse. Tuviga avsnill med bla. Festuca arundinacea, Juncus effusus och
inflexus och Eupetoricm cannabinum avlostes av Schocenus ferruginens - kiary
med bla. Drosera rotundifolia, Parnassia palustris, Primula farinosa, Carex
lepidocarpa, Deschampsia caespitosa, Eleocharis pauciflora och Molinia coeru-
lea, dir Campyglinm stellatum, Cratonearum faleatum, Ctenidinm molluscum
och Philonotis calearea fanns i boltenskiktet. I andra delar av Kirret domi-
nerade Juncos subnodulosus {(Gnnu i full blomning) med enstaka inslag av
bla. Hypericum tetrapternm och Epilobinm hirsufum.

I nordviistra delen av Baldringe sn besoktes en skogslokal med Hordelymus
Curopens.

Iin betesmark, som numera var dikad men lidigare [ormodligen varit fuk-
ligare, beliigen en knapp km dster om Kabusa i St. Kopinge sn, hysle eft
bestind av den i Skine numera sillsynta Inula britannica. Den viixte i en
ganska heterogen vegelation med bla. Achillea miliefolitun, Cirsium vulgare,
Linum catharticum, Polentilla anserina, Prunella vulgaris, Sagina nodosa.
Agrostis tenuis, Phleum pratense och Poa pralensis.
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Pa en igenvixande grusmark vid Nybrofiltet 1 St. Kipinge sn hillades
Arenaria serpyllifolin, FErodium cicntarinm, Medicago ipuling, Ornithopus
perpustlius, Potentilla argenlea, Rumer tenuifolius, Scleranthus polycarpos,
Trifolium arvense, campestre och striafum.

1 syddstra delen ay O. Vemmenhbgs sn pa en atminstone delvis fuktig betes-
mark med igenvixta diken kunde Senecio aguaticus demonstreras. diir den
vixte tillsammans med bla. Equisetum palustre, Geum rivale, Lychnis flos-
cuculi, Potentillae anserina, Triglochin  palustre, Anthoranthum odoralum,
Carex anigra och panicea.

Stlaum silaus pa en viigren i Skivarps sn blev det utropslecken, som salle
punkt for exkursionen.

20 november. Revisionsheriittelse avseende 1961 drs rikenskaper foredrogs.
Av revisionen berdrda parter beviljades full och tacksam ansvarsfrihet.

1962 ars slyrelse omvaldes [6r 1963, Till revisorer omvaldes docent Nils Mal-
mer och fil. lic. Sven Snogerup. Bevisorssuppleanter blev fil. lic. Sune Petters-
son och fil. lie. Rolf Dahlgren.

Il lie. Sven Snogerup holl foredrag om Bupleurum flavum - gruppen, Fore-
dragshallaven utredde gruppens [Grvirrade nomenklatur och gav med hjilp av
instruktiva bilder och levande material en utforlig redogiorelse [or de ingaende
arternas morfologi och systematik.

Docent IHans Runemark holl foredrag om Elymus (Agropyron) junceus -
gruppen.

10 december. Docent Ake Persson hill féredrag om flora och vegetalion i
Skaftafell pi sydéstra Island.

Foredragshillaren redogjorde for sina studier av vegetationen i ansluining
till de under professor Carl H. Lindroths ledning pagiende enlomologiska
understkningarna pa syddstra Island. Bland annat berdrdes vegetationens in-
vandring pa etl under de senaste 30 aren framsméill omriade invid en jokelrand.

JaN ERICSON
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Smirre uppsatser och meddelanden

Tva Dactylorchishybrider

D. maculata (L.) = cruenta (Mull.)
D. maculata (L.) >< Traunsteineri (Saut.)

Under pigiende inventering av Ostergitlands orkidéflora har ett flertal hybri-
der, speciellt inom dactylorchisgruppen, patriffats, En del finnes redan utfor-
ligt beskrivna (1, 2, 3, 5, 7, 10, 11, 12}, andra har ej tillfredsstillande kunnat
bestiimmuas. Foreliggande arbete behandlar dirfor endast tva hvbrider. Det ér
forfattarens forhoppning att senare kunna redovisa ytterligare ¢tt par hybrider
samt tvi fall av albinism inom dactylorchissliikiet.

1. D. meaculata < cruenta. (Fig. 1),

Lokal: Kalkkiirren vid Djurkilla, Omberg. (1, 6, 7. 8, 9}.

Kraftiga, manghlommiga exemplar viixande bland D. maculata, incarnata,
cruenta och ochrolenca. — Rorformig, tunnviiggig stjilk med en lingd av upp
till 55 em och en bredd av upp till 8 mm. — Bladen pa ovansidan niistan helt
tickla av stora, oregelbundna brunvioletta flickar. Bladens max. Lingd 140 mm
och max. bredd 25 mm. — Blommornas grundfirg mestadels rodviolett med
distinkt teckning. - - Blomningstid 15.6. -7.7.

Viixten paminner vid forsta anblicken om D. macelala. Den finns emellertid
ej omnimnd 1 Harrisons (7) arbete om maculataformerna pa Omberg, Harrison
definierade i detta ett =labellum shape index»=2A/B | C, (fig. 2). For Dac-
tylorchis maculata pia Omberg erholls detta index till 1.33 20,11, For hyvbriden
var viirdet 1,08+ 0,12, IIyvbriden har ej antriiffals i andra Kirromriaden i
viistra Ostergolland, dir savil D. maculata som D, cruenta [Grekommer, Sa-
lunda har den ¢f observerats i den serie av kalkkiirr lings Vittern fran Vad-
stena Lill Motala (6.9), ditr hybriden D. maculata < incarnata eljest dr vanlig.

L. O. maculata < Traunsteineri. (Fig. 1).

Endast funnen pa Kirna mosse, Malmslitt, (6. 9, 12). Pi mossen finnes i
Ovrigt en serie hybrider mellan . incarnata, Traunsteineri, maculata och ey,
dven cruenta, Fadast hybriden macalata X Traunsteineri har innu Kunnal be-
stimmas med nagon hiogre grad av siikerhet.
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Fig. 1. Dactylorchis macualata < cruenta (tv.) och Dactylorchis maculata Lraunstei-
neri (Lh Skala 1/3. Blommans forstoring 2.5 gor.
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B
i L Iig. 2. Matt ingaende 1 labellum shape index

Stjalkens Lingd upp tll 55 em. Stypilkens maximala bredd 3 mm. — Bladens
storsta Tingd och bredd 130 resp. 15 mm. Bladen pd ovansidan forsedda med
ett fatal runda prickar. Blommornas grundfiirg myveket Ljust rosa med ctt
fatal rosa prickar pa lappen. — Blomningstid 20.6. - 20.7

De ovan beskrivna hybriderna lillhor biada en grupp av mveket oklart av-
gransade arter. God overensstammelse finns med nagra av Summerhaves (13)
siasom for England mer eller mindre specifika arter beskrivna orkidétyper. Det
ar darfor troligt att rena nomenklaturproblem avseviirt kan forsvara kartlagg
ningen av dactylorchisgruppens utbredning 1 Nordeuropa.

Uppsala, jan. 1963
ULF SIOGREN

Summary
A short description of the dactvlorchis hvbrids macnlata < cruentn and maculata
Traunstemert 1s given. The finds are made in Ostergotland during the summers of
1961 and 1962 Some other hybrids and two cases of albinism will he pubhished later,
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Sedum anglicum Huds. funnen pa Christiansd

Christianst ingar tillsammans med Fredrikso, Grisholmen och nagra mindre
skiir i dgruppen Erteholmene och ligger ca 20 km n.t6. om Bornholm. Den
lilla klippdn, Christian den Vs gamla fiistning och Danmarks ytlersta utpost i
Oster, har med ritla beskrivils som en av landets vackraste och didlaste kleno-
der. viilkiind diven for svenska turister och konsinéver. Under en 10-dagars
vistelse pi 4n i juni minad 1961 hade jag i nagon min Hlfille att studera
floran och fann da Sedum anglicnm Tluds. vixande pa trenne lokaler. Under
ett besok pa on i seplember 1962 upplicktes arten pa en fjarde vaxiplais.

Arten ir som bekant kiind fran nigra lokaler i norra Halland och i Bohus-
Lin och har sin huvudsakliga utbredning lings Norges kuster och i England,
men har icke forul angivits sasom [drekommande i Danmark. Den upptrider
emellertid ocksa i Frankrike, Spanien och Portugal, men i andra former
{ef Clapham, Tutin and Warburg 1962). Christiansd-fyvnden fa under alla om-
stindigheter anses vara synnerligen remarkabla, Frigan fir emellertid om
dessa fynd diro de forst kinda fran on. IHoslen 1962 meddelades niimligen
fran Bolanisk Museum i Képenhamn alt en inventering av Christiansods flora
giorts sommaren 1960, och att man dirvid konstateral forekomsten av S. ang-
licum. Dd emellertid denna uppgift icke synes vara publicerad i giingse tid-
skriftslitteratur och ej heller influtit i Danmarks nva flora (Rostrup-Jorgen-
sen 1961 torde ett kort omniimnande av mina egna fynd vara moltiverat.

Av de fyra fyndplalserna ligga tva pa vistsidan av 6n och lva pa ostsidan.
De tva forsiniimnda ligga pa ett avstind av ea 150 m fran varandra i klipp-
terringen ovanfor hamnomridel, och de tvi senare i liknande terriing pa ost-
sidan med den nordligare férekomsten (bestiende av etl par pa nagra meters
avstand fran varandra viixande kolonier) beligen strax utanfér »Mindet» och
den svdligare utmed »Lange Linier mitt emot Osterskir. De viistliga fore-
komsterna diro helt sma, tillsammans knappt tickande en yta av 2 kvm.
De nordligare osthestanden ticka kanske Y2 kvm tillsammans, medan den syd-
ligare Torekomsten upplager en yta av ca 2 kv, Viixtplatsen ir i samitliga fall
flata, svagt sluttande Kklipphillar. Vad de trenne forsinimnda lokalerna be-
triiffar bildar var Sedum hiir en 1—2 dm bred yvitersta kantzon pa hillarna,
medan diiremot arten pa den sydliga ostlokalen helt ticker hillarna. Den hir
sammanhingande S. anglicum - mattan tyder pa ansenlig alder, och den ir
ocksi pa sina stiilllen spriingd av enslaka smirosetter av Plantago lunceolala,
Hypochoeris radicata, Leontodon aidimnealis saml av Aira praecor.

Hur skall nu denna ostliga S, anglicum - ulpost pia Christiansi forklaras?
Da en slor procent av dns fanerogamflora fir inford ligger tanken niira. att
dven S, anglicum har miinniskan alt lacka for sin dirvaro. Arten finns upp-
tagen i saviil danska som svenska plantskolekataloger. sirskilt under 20- och
30-talen, dia intressel hos samlare och odlare av s.k. stenpartivixler stod pa
sin hojdpunkt. Under mina steoviag ph on sig jag emellertid icke denna art i
odling, men vil diremol vissa andra Sedoum-arter, framlor allt S, album L.
Bland f[6rvildade Sedum-arter i Danmark, spridda fran tridgirdar och kyrko-
gavdar, niimner Hoff (1943} S. rupestre L., S. boloniense Lois., S. lydium
Boiss., S, spurium M. Bich. och S, hybridum 1., men icke 8. anglicum Huds.
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Fit aldrig sa kortvarigl uppehall pa Christiansd sommartid efterlimnar
oforglomliga minnen och ett av dessa iir massforckomsten av sjofagel. som
funnit entusiastiska skildrare i Kofoed (1962, Tage Voss (1954) och andra.
Det stirsta bidraget till sjofagelfaunan lmnar den niicheliigna, obebodda on
Grisholmen, som blev fagelreserval 1936, Diirmed dro vi inne pa frigan om
mojlighelen av en spridning genom sjofaglar av S. angliciim, om genom frin
eller vegelaliva delar vare osagt, fran de svenska och norska kustlokalerna,
eller majligtvis fran England. Enligt Kofoed {1962) hiicka f6ljande sjofaglar
pat Griisholmen: fiskmas, sillmas, gratrul, tordmule, sillgrissla, ejder och sma-
skrak, Dessa arter, som lidvis bestrvka Christiansd och som till dels ocksi
hitckar pa on och intill liggande skir, miste anses ha gynnsamma tillfillen all
fran den Skandinaviska halvins kuslomraden och England, dir samtliga arler
ocksia ir hemmahdrande, sprida fron cller vegetativa delar av S, anglicum.
Christianso-forekomsterna av arten ifriga kunna enligt min mening biist [6r-
klaras genom [agelspridning. Om denna lolkning haller streck borde Griishol-
men med dess fagelsviirmar pa tusentals individ hysa en dnnu stérre popula-
tion av S. anglicum in Christiansé, forsavitt icke exkrementanhopningen dir
helagh de Limpligaste viixtplatserna. 1 varje fall borde en undersékning av
Grissholmen i saviil della som i andra avseenden te sig svnnerligen lockande.

For S. anglicirm i vidstriickt bemiirkelse anger Love och Love (1961) kromo-
somtalen 2n—24—36, 48 och 114. For 8. anglicum s.str.. till vilken Christiansi-
formen maste hinforas, uppges talet 2n=120 130. I rolspetsar av Christiansé-
formen, odlad pa Geneliska Institutionen i Lund. har kromosomtalet befun-
nits vara 2n— * 144,

Laund. febr. 1963,

GOTE TURESSON

Summary

Sedum anglicum Huds., previously known in Scandinavia from the west coast
of Norway and Sweden, was observed in 1961 and 1962 by the author on the
small island Christiansd northeast of Bornholm. where il grows in four places.
The species has probably heen spread by sea-birds to this locality from (he
distribution districts in Sweden or Norway, or [rom England.

The chromosome number of Sedum anglicum from Christiansd was deter-
mined to 2n= T+ 144,
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Handbuch dev Pllanzenphysiologie Encyclopedia of
Plant Physiology. Hrsgg v. W. Runraxp. Bd XIV: Wachstum und
Wuchsstolfe — Growth and Growth Substances. 1357 sidor, 376 illustrationer.
Red. von H. BursTrOM. — Springer Verlag. Berlin-Gottingen-Heidelberg, 1961
Pris DA 355 —

Det ar gladjande att konslatera alt redaktionen for delta voluminosa band har
Kunnat halla de anlitade 40 forfattarna engagerade (6r deras uppgifter och
Iyvekats med atl arrangera de 56 olika specialkapitlen i en vettig ordningsfoljd.

Att begreppen lllviixt och tillvaxtsubstanser fortfarande bereder vixtfysio-
logerna manga bekvmmer ar allbekant for dem som foljt den hithorande lit-
teraluren och de otaliga kongressdiskussionerna, men det maste poiingleras atl
det delikata fenomenet tillvaxt i det forchggande verkel med stranga krav pa
imformation belysts med sa manga aspekter man garna kan begiara

Inledningsvis mformeras lasaren om inneborden av begreppet Ollvixt, il
viixten och plantans utveckling, och om olika tvper av tillviixt hos olika Lyper
av vilxter.

Sedan foljer den anatomiska bakgrunden till tillvaxten med diskussion av
forhallandena hos plasma, cellvagg, vivnadsforband och organ. Olika meloder
for mitning av tillvaxten genomgas liksom tillvaxtens energetik.

Stort utrymme maste agnas at tllvixtens olika delprocesser och man maoter
hiar en ordenthyg genomging av Lex. syntes och plasmatillvaxl cellkirnans
tillvaxt. mitosens och meiosens [ysiologr, cellstrackning och metabolism, fysi-
kaliska forhallanden vid cellstrackning och eellvaggens hllvaxt

Som vantat maste storl utrvimme ocksa ges al kapitlet om influensen ay
kemiska medel. bade nativa och icke nativa. pa tillvaxten. Olika tillvaxtfaktorer
hos bakterier, alger, svampar diskuteras liksom vitaminernas roll hos de hogre
vixterna. Forutom en rad skilda mangdmatnimgsmetoder for auxiner, inhili
lorer. gibberelliner, och kinctiner behandlas mgaende substansernas forekomsl
inom vaxtvirlden. deras syntes och nedbryvining. liksom deras relation hll sa
skilda aspekter som yltre faktover, cellvigg. plasma. vattenupptagning. mela-
bolism. celldelning. differentiering, apikal dominans, blommning och fruktsatining

Recensenten vill girna framhalla att till det noje man har av att antingen
bladdra 1 boken eller ingaende salta sig in 1 ¢tt speciclll omrade inom tillvixten
i hog grad Indrar bokens Latthista diagram. goda fotografier, Klara tabeller,
och kanske inte minst imnehallel av inemot 6000 Litteraturhanyisningar.

PAR T'RANSSON
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GunNar  Erprvan: Introdukiion till palynologin. Nalur och
kultur, Stockholm 1963. 198 s. Pris haft. 22: 30, inb. 26: 50.

Forestandaren tor Palynologiska laboratoriet i Solna, professor G, Ervdtman,
har utgivit en populirvetenskaplig introduktion till palynologin. T 18 kapitel
skildras olika aspekler ay denna relativl nya botaniska vetenskapsgren, Boken
Ar rikl illustrerad med bla, mikrofotogralicr och eleklronmikrografier.

Palynologi definieras som liran om viixternas pollenkorn och sporer. '6r-
fattaren skiljer mellan grundforskning och tillimpad forskning men behandlar
den senare tvviirer mycket kortfattat. Alskilligt av den lillimpade palynologins
forskningsresultat skulle siikerligen viicka slorre intresse hos icke-fackmannen
in pollen- och spormorfologins subtiliteter. Som helhet giiller oeksa, att for-
fattaren vid diskussioner av forskningsresultal girna dréjer mera vid vad som
borde goras iin vad som gjorts.

Kap. 2 behandlar pollen- och spormorfologi och dir dirmed ett av de vik-
tigaste. Det fir en synnerligen klargorande terminologibeskrivning belyst med
flera instruktiva teckningar. Da det giiller pollenmorfologisk terminologi rader
det stor forbisiring, varfor man maste Kinna till fermernas motsvarvigheter
dven i andra @ pollenskolors: system. Av denna anledning hade det varvit onsk-
dirt om forfattaren bifogal en synonvimforleckning., — NPC-klassifikalionen
dr enkel och logisk men kanske dnda overflodig. Den ger egentligen ingenting
nytt jimfort med andra indelningssvstem. I avsniltet om sporodermel sak-
nar man enkla skisser. som belvser termdefinitionerna. Delsamma giiller av-
snittet om LO-analys.

I kap. 3 har nagra pollen- och spordingnoser sammanstiillts. Dessa atfoljs
av vackra mikrofolograticr.  Kap. 4—6 behandlar de delar av palvnologin,
som dir av sivskilt stort intresse for taxonomer, Dir ges dlskilliga intressanta
exempel. som belyser palynologins stora betydelse [or viixtsystemaliken, savil
for taxa av ligre rang (ex. Sanguisorba) som for taxa av och dver ordnings
rang. I kap. 7 och 8 hehandlas pollenproduktion, pollenkornens vikt, sprid-
ning m.mn. samt recenta pollenspektra, vilket allt héor (I pollenanalysens
teoretiska fundament, Hie finner man datskilliga intressanta data. — Kap. 9
behandlar det pa separve tid uppmirksammade dmnetl o Pollenanalys och kri-
minalteknik=. Del beniimnes med en ny term sforensisk palynologi». Hir pi-
pekas palynologins betydelse vid brottmalsundersokningar. Det ir emellertid
atl Overskatta metodens méjligheter, om man pastar att ulgangen av ett mail
skulle kunna hiinga pa etl enda pollenkorn,

Kap. 10 och 11 innehidler nagra aspekter pia den senkvartiiva vegelations-
historien. Beskriviningen belyses med Tage Nilssons stora pollendiagram frin
Bjirsjoholmssjon {ulvikningsplansch). Forulom forklaringen till diagramkon-
struktionen ges ej manga kommentaver till detta. Med utgangspunkt fran detta
instruktiva pollendiagram hade det varit pa sin plats med en mer utforlig redo-
gorelse av pollenanalytiska vittneshérd om skandinavisk vegetationshistoria.
— I kap. 11 ges eft vackert exempel pa vad pollenanalys ay markprofiler kan
ge For resultat. Del dr glidjande. atl del tagits upp hiir, eftersom dylika studier
ir myckel férsummade,

I vtterligare ett kapitel limnas palvnologiska synpunkler pa den prekvar-
tira paleobotaniken. Vidure redogores for preparatframstillning enligt acelo-
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lysmetoden. Assistenten vid Riksmuseets paleobotaniska avdelning K. E.
Samuelsson beskriver en limplig teknik {6r mikrofotografering av pollen och
sporer. Det dr ett utomordentligt viirdefullt avsnitt, —— Sista kapitlel behandlar
i korthet palynologisk litteratur. Dir finns en lista Over Himpliga handbdcker,
Mirkligt nog finner man ej dir Beugs »Leilfaden der Pollenbestimmung»
(Stuttgart, forsta hiiftet 1961}, som fir en utmiirkt handbok [ér alla pollen-
morfologer och pollenanalytiker i Mellaneuropa och Skandinavien.

Boken dir av inlresse (Or fackmannen men tamligen svarsmill for andra
lisare. Del v dock viirdefulll med denna komplettering av den botaniska,
populirvetenskapliga litteraturen.

BiORN E. BERGLEND

Plant Embryology., A Symposium. — Council of Seientific and
Industrial Research. New Delhi 1962, 6+ 274 s. Sh. 40/

Den embryvologiska forskningen har pa senare tid visal stor livaktighet i Indien.
Ett bevis hiirpa fir den publikation med ett 30-1al bidrag, som ulgivils som
resultat av ett nyligen hallet symposium {or viixtembryologi i New Delhi.
Redigeringen har omhiinderhalts av professor P. Maheshwari, som ocksd varit
den ledande vid symposiet, och det ir tvdligen i stor utstriickning hans Fir-
jungar och medarbetare, som medverkat som féredragshallare och forfattare.

De olika bidragen i publikationen behandlar embryologiskt en rad slikten,
ofta med en alfoljande diskussion av de systematiska slutsatser som kan dragas
diirav, Bl.a. anses att sliktet Hippocralea bor skiljas fran Celustraceae och
bilda en egen familj, att Crassulaceae stiar niira Sarifragaceae men ir av en
mer ursprunglig tvp. all Loasaceae slarkl erinrar om vissa sympelala familjer
som Solanaceae och Hydrophyllaceae, att Paeonia visar sia slora avvikelser
fran Ranunculaceae, att sliiktet bor bilda en egen familj (dock fir, som redan
tidigare pavisal, vissa uppgifter om likheter med gymnospermerna felaktigal.
alt Zingiberaceae bor utgora en enhetlig familj och e delas upp i (lera.

Av mera allmiint intresse ér en studie 6ver apomixis i samband med poly-
ploidi hos vissa gris av sliklena Pennisefum och Panicum, samt en diskussion
av monokotvledonernas embryobyvggnad. Genom den forra undersékningen
ligges viterligare nagra fall av apomixis till de ganska talrika, som pi senare
tid blivit kiinda inom Gramineae; i allmiinhel v embryosicken hos dessa
apomikter dven avvikande, 4-kiirnig. men 8-kiirniga embryosickar férekom-
mer ocksd. Saviil apospori som diplospori har iaktlagits. En undersikning
dver pollenbildningen hos Cyperaceae bidrager fill att lésa vissa sedan Linge
omstridda problem; bla. visar forf. att de degenererande mikrosporerna tvd-
ligen alltid fir verkliga celler, avgrinsade av en svagl utbildad membran, och
ej blott Kirnor som ibland piastatts,

Atskillign av bidragen tillhir den experimentella embryologien: si heskrives
odling in vitro av embryoner, frodmnen eller fruktimnen av en rad sliklen,
som Cuscula, Citrus, Ranunculus, Gossypium och Allium. For bade Cuscula
och Cilrus piavisas att det fran de uwrsprungliga embryonerna bildas embryo-
liknande adventivskolt vid Eimpliga kulturbetingelser.

H. 1ITELMQVIST
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MasoNn E. Hae Jr: Liechen Handbook. A Guide to the Lichens
of Eastern North America —~ Smithsonian Institution. Washing
ton D.C 1961 X 178 s 21 planscher. Pris inb. 5 4

Denna kortfaltade handbok ar avsedd som en orienlering 1 lavarnas morfologi,
anatomi, spridningshiologi. biokemi. viixigeografi och syvstematik. De utfor-
ligare framstallningar som finns, ar nu foraldrade (tex. A. L. Smith, Lichens.
1921, och Funfstick-Zahlbruckner, Lichenes i Englers Die naturlichen Pflan-
zenlamilien. 1926) eller eljest svartillgingliga (Lex. des Abbaves. Traite de
Lichenologie, 1951} Det ar givet all IHales lilla bok ej kan mata sig med sina
foregangare 1 utforlighel, men den ar svnnerligen klart och koncist skriven
och ger pa sitt begransade ulrymme en god bild av den moderna lichenologien
med tonvikt pa de senaste decenniernas resultal, framfor allt mom lavkemien.

Boken inledes med etl avsnitt om mortologi. analomi och spridningshiologi.
Olika baltyper presenteras med goda bilder i texten, likasa de algslikten. som
mgar som - gonidiers 1 balen. Trols att dessas algnatur varit klarlagd 1 snart
100 dr, ar deras systematik (och identifiering med fritt levande algslikten)
fortfarande foga klarlagd. Detsamma galler konidierna hos lavarna. Hale pa-
visade [or nagra ar sedan, att laven Buellia stillingiana har komdiesporer, som
ir identiska med Sporidesminum folliculatum (Fungi imperfecti . Vidare forsk-
ning efter dessa linjer skulle oppna nya perspektiv for lavsvstematiken.

Del fysiologiska kapitlet (alg-svamp-svmbiosen, mojligheten all synietisera
lavar, tillvaxt och mineralniringsimnen) skisseras ganska oversiktligt. Del
doljes ej att var kunskap om dessa problem 1 manga slycken ar bristfallig.

Lavarnas biokemi, som pa de sista decennierna gjorl stora framsleg, ges elt
forhallandevis vikt utrymme. Pa vissa punkler komplelterar Hale sltandard-
verket Asahina & Slubala, Chemistry of lichen substances, 1954, med nvare dala.
Forf. ar med ratta kritisk mot rent - Kkemiska arters men diskuterar utforligt
det nyttiga begreppet ~chemieal strains-. dov.s. kemiska raser inom arterna.

Vaxtgeogralien sysslar nastan enbart med Nordamerika. Uthredningen ay
nagra olika selements antvdes, ibland ritt schematiskt. Man forvanas over all
finna Rhizocarpon geographicum i - the Arctic elements, en art som ju dock
ar vida spridd aven utanfor arktis.

Systematiken behandlas kortfattat. Pa grundval av Luttrells svampsystem
(modifierat av Sanlesson for lavarnas del) uppstilles pa lre sidor ett lavsystem.
1 vasentliga punkter avvikande fran Zahlbruckners, som under sista halvseklet
anvinls av flertalet hichenologer. Exammationsschemata leder fram il de
shiklen som ar kanda fran Nordamerika. Planscher med ratt goda, churn smi,
fotograticr av ol hundratal arter illustrerar detta avsnitt En kort men val
avvagd hibliografi avslutar boken.

Hales handbok har mycket att lara aven en skandmavisk botanist. som vill
orientera sig inom lichenologien. Del galler framsl bokens forra del. medan de
svstematiska parbierna, som delvis ror sig med andra arter an vara, ar av mera
begrinsat varde

it liknande arbete avpassal for nordiska forhallanden skulle vara en nyitig
stimulans for var lavforskning. A. 1. Magnussons - Flora over Skandinaviens
busk- och Dladlavars, som aven har elt morfologiskt imledningskapitel, ar sedan

Lainge ulgangen ur bokhandeln. Ove: ALMBORT
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Professuren i systematisk botanik i Géteborg. De saklkunniga vid tillsdaitandel av
den nyinviillade professuren i systematisk botanik vid Goleborgs universilet, proff.
J. A, Nannfeldt, Uppsala. H. Weimarck, Lund. Th. Sirensen, Koépenhamn, och
I'. Fagerlind, Stockholm, har avgivit sina utldtanden, Proff. Nannfeldt och Wei-
marck placerar i firsta rummet doc. G. Degelins, Goteborg, i andra doe. G. Harling.
Stockholm, och i fredje doc. O, Hedberg, Uppsala, Prof. Sérensen séitler i fdrsta rummet
doe. Hedberg, i andra doe. Harling och i tredje doc. Degelius. Prof. Fagerlind har
avgivit fvd allernativa forslag, beroende pi tolkningen av foreskrifterna om pro-
fessurens omfattning. Det ena forslaget upptager doce. Harling i forsta och doe.
M. Byvberg, Stockhalm, i andra rummet, Del andra firslagel siitler doe. Ilarling
likaledes i forsta rummet, doe. Degelius 1 andra och doe. Hedberg i tredje.
Laboratorstjiinsten i skogstriidsfysiologi vid skogshiigskolan. En nyinrittad labo-
ratur i skogstriidstysiologi vid skogshigskolan siktes vid ansokningstidens ulgdng
den 6 dee. 1962 av fil. lic. Lennart Eliasson, Statens skogsforskningsinstitul, Stock-
holm, docent Piir Fransson. Lund, fil. dr Torsten Ingestad. Statens skogslorsknings-
institut, Stockholm, och docent Henry Rufelt, Uppsala.

Doeentur. Till docent i hotanik vid Uppsala universitet har forordnats fil, dr Tor-
hjorn Willén.

Forskningsanslag. Fonden (6r frimjande av forsknings- och [or-
siksverksamheten pid jordbrukets omrade har i dec 1962 ut-
delat blLa. 7.880 kr. till prof. F. Nilsson och statsagronom 1. Fernqvist for under-
stkning avseende bladanalyser pd dippellritd inom skinska odlingsdistrikt, sami
20,960 ke, till Statens Cenfrala Frokontrollanstalt, Stockholm, och Lanthrukshigsko-
lans institulion fér viixlodling, Uppsala. fdr fortsatt inventering av flvghavrelyper
i landet, beskrivning av dessa lyper saml studier av deras ogriissegenskaper. —
Jordbrukets forskningsrad har enligt meddelande av den 2 jan. 1963
uldelat bla, 12,000 kr. 1l Lanthrukshogskolans institution for viixtodling, Uppsala,
fivr studier av flvghavrens konkorrensforméga i skilda grodor och beldimpning med
olika algiirder, samt 15.000 kr. till samma institution {or undersikning av de fak-
torer. som paverkar strasidens mognadsfirlopp och kvalitetsegenskaper. — Sta-
tens tfekniska forskningsrad har i jan. 1963 bla. tilldelal prof. G, Ehren-
sviird, Lund, 65,000 ke, {or studier av kontinuerlig proteolys knuten till kontlinuer-
lig produktion av proteaser frin mikroorganismer. — Iran Magnus Berg-
valls stiftelse har i jan. 1963 utdelats féljande anslag for bolaniska inda-
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mil: Till doc. Lisbeth Fries, Uppsala, och tlekn. dr Halina Neujahr, Stockholm,
7.600 kr. fir undersikning av forekomsten av vitamin B 12 innehillande enzym
i grona, bligriona och rida alger: till laborator G. Fahroeus och assistent H. Ljung-
gren, Uppsala, B3L400 kr. (6r studier av mekanismen vid infektion av baljviixter med
Rhizobivm; Gl universitetsleklor B, v, Hofsten, Uppsala. 53100 kr. for stodier ay
peptidaser [rin mikroorganismer; Ll agr. lie, I.. Kdhre, Solna. 5.000 kr, fér studier
av mognadsiorioppet hos vallvixtfroer; till prof. R. Nilsson, Uppsala. 7.000 kr. for
undersokning av cellulosanedbrytande mikroorganismer och enzym, saml {6r fram-
stallning av livskraftiga lagringsdugliga lorrpreparal av Rhizobium och tankkulturer
av higre, {illign svampar; Lill fil. dr . Teiling, Lund, 1.900 kr. (6r ularbetande av
en monografli dver algsliiktel Staurodesmus: 11l Uppsala universitets viixlhiologiska
institution 5.000 kr. {ér inkop av Reinhold Matssons herbariesamlingar.
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