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A Striking Polyploid Complex in the Alpine Flora:
Arenaria ciliata L.

By C. FAVARGER

Institute of Botany, University of Neuchétel

In a previous paper (FAVARGER 1963) the author has demonstrated that
the taxon Arenaria ciliata L. sensu stricto (viz. after exclusion of Are-
naria moehringioides Murr which in the opinion of HALLIDAY (1961)
and of the author deserves specific recognition)?! is represented in Cen-
tral Europe by several “chromosome races” having, respectively, n=20,
40, 60, and ca 120 chromosomes. The diploid (n=20) has hitherto
been found only in the Tatra mountains of Poland and Czechoslovakia.
The author has proposed (FAVARGER 1963, p. 174) to name this last
taxon A. ciliata L. ssp. tatrensis (Zapal.) Favarger, putting it on the
same level as ssp. pseudofrigida Ostenf. et Dahl from the arctic region
and ssp. hibernica Ostenf. et Dahl from Ireland (which are also diploid),
in spite of the very slight morphological differences separating these
three taxa.

The tetraploid “race” (n=40) extending from the Gran Paradiso
mountains to the “Canton des Grisons” in Switzerland, and the hexa-
ploid “race” (n=60) from the Basse Engadine (National Swiss Park)
are difficult to distinguish from each other and the author has classified
them provisionally in ssp. ciliata. As to the dodecaploid “race” (n=ca
120) that was discovered by the author in the “Préalpes bernoises”,
it represents a very striking plant on account of its size, its loose growth,
its very large flowers, and also by its ecology. It has been named ssp.
bernensis Favarger. However, in 1963, the author had not studied the
populations of the Austrian Alps. It was only stated, on account of an
approximate count on plants from seeds gathered at the Rax-Schnee-

! The author thinks that it is simply for reason of commodity that CHATER &
HALLIDAY have subordinated again Arenaria moehringioides to Arenaria ciliata in
Flora europaea (1964).
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berg by the Botanical garden in Vienna, that there should exist a high
polyploid taxon in the calcareous North-eastern Alps. On the other
hand, one could wonder where the eastern limit of the hexaploid
“race” is situated.

In August 1964, during a journey with Mr. A. BAUDIERE and Mr.
L. ZELTNER, we had an opportunity to gather living material of Arena-
ria ciliata at two places in the Austrian Alps, viz., on the Wiener Schnee-
berg and on the Hochtor (Gross Glockner). The result of the cytological
observations on these collections is presented below.

Material from the Wiener Schneeberg

Not having been able to detect good pictures of meiosis, the author has
concentrated his interest on the mitosis of root tips. Twelve metaphase
plates have been drawn and carefully analysed. On the best ones, 196
to 205 chromosomes were counted. The average of the 12 plates is 200,
the extreme values being 189 and 213. The author feels justified to
conclude that the population from the Wiener Schneeberg is decaploid
with 2n=200. The variation observed is due either to technical diffi-
culties in the interpretation, or to the fact that in such high polyplolds
the chromosome number is not absolutely constant.

Morphologically, the plants from the Wiener Schneeberg are strik-
ingly resembling those of the “Préalpes bernoises” (Gantrisch). They
have the same loose and trailing appearance, the very numerous stems
and the large flowers. Cultivated as well as dried herbarium specimens
are easily recognizable from the other Alpine populations of Arenaria
ciliata.

As for the ecology, the populations of the Wiener Schneeberg are
growing chiefly in the alpine zone, on limestone, in the Carex firma
association (Firmetum) and also at the limit of the subalpine zone, in
meadows with scattered individuals of Pinus mugo. These habitats are
not unlike those where ssp. bernensis is growing on the Gantrisch in
Switzerland.

On account of the important analogies between the plants of Wiener
Schneeberg and those of the Gantrisch, the author has counted again
the chromosomes of ssp. bernensis to verify whether this taxon (at its
‘locus classicus’) is really dodecaploid. On the plants 60/779, not studied
in 1960, numbers near 2n=240 were counted, e.g., 2n=222, 227 and
231 (once only 207). The author believes that these plants are really
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dodecaploid, but it is not impossible that their chromosome number
showed unimportant variations as in the preceding case.

In spite of the slight difference in the degree of polyploidy, the plants
of the Wiener Schneeberg and those of the Gantrisch seem to belong
to a single taxon, ssp. bernensis. At the most, it was observed that the
flowers from the Wiener Schneeberg have often wider petals, with over-
lapping edges, not unlike those of Cerastium arvense ssp. strictum.?

Material from the Hochtor

The examination of the mitoses of root tips gives 2n=-ca 160. On the
clearest plates 155-and 158 chromosomes were counted, and on a meta-
phase of division I of meiosis, one can observe a minimum of 72
bivalents. So, it seems doubtless that this race is octoploid. The varia-
tions observed in the number of chromosomes are attributable to
reasons stated above.

It should be noted, that in the hexaploid taxon, besides n=60, the
author has also counted n=62, whereas the mitosis of root tips some-
times showed 129 chromosomes. Moreover (cf. FAVARGER 1963, p. 163),
the same kinds of variation have been observed about the number
2n =380 in the tetraploid taxon.

The detection of octoploids on the Gross Glockner has induced the
study of a plant found by Mr. ViLLARD at Murter (National Park in
Switzerland), which the author had in culture in Neuchatel but which
was not yet examined. On root tip mitoses, the number 2n=ca 160
was counted.

From the above follows that the octoploid race very likely ranges
from the Basse Engadine to Obere Tauern, replacing in the East the
western race with n=40. On the other hand, the plants with n=60
have a much narrower area, and, which is very striking, they occur in
the frontier zone between the tetraploid race and the octoploid one. It
would be unreasonable not to conclude that this race with n=60 is
the result of a crossing between the western race and the eastern one:
40+ 80=120.

In conclusion, the different Alpine races of Arenaria ciliata have the
following chromosome numbers:

2 While writing this paper, the author has been able to study also material of
Arenaria ciliata gathered on the Raxalpe by the Botanical garden in Vienna. On this
collection the number 2n=ca 200 was counted.
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Fig. 1. Distribution in the Alps of the Arenaria ciliata complex. The diploid taxon

(2n=40) is A. moehringioides Murr. The cytotypes with 2n=80, 120 and 160 are

corresponding to A. ciliata L. ssp. ciliata; the cytotypes with 2n=200, 240 to A. cili-
ata L. ssp. bernensis Favarger.

Race3 2n
4x: Alpes graies, Valais, W. Grisons . ..... ..., 80+3
6x: Basse Engadine (Ofenpass and Val dal Botsch) ................ 12019
8x: Gross Glockner and Murtér Alp . ...........coiiiniin... ca 160
10x: Wiener Schneeberg, Raxalpe . ....... ... . ... .. ... ... ... ca 200
12x: Gantrisch ... ... . o ca 240

The distribution of these races is shown on the map (Fig. 1), which
completes the one published in FAVARGER 1960.

Discussion

The taxonomical problems in the group studied are rather intricate.
Contrary to the hypothesis stated earlier (FAVARGER 1963), it has not
yet been possible to distinguish, either by morphology or by ecology,

3 Following HALLIDAY (1961), the author regards n=20 as the basic number of
the group, instead of n=10, which has been observed in A. serpyllifolia.
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the tetra-, hexa-, and octoploid races. They should be considered as
simple cytotypes within ssp. ciliata. However, these cytotypes,
contrary to those of Caltha palustris (REESE 1954) seem to have each
a special geographical distribution. At any rate, neither the octoploid
has been found westward from long. 10° nor the tetraploid eastward
from the designated longitude. On the other hand, there is no important
morphological difference between the population of the Wiener Schnee-
berg (10x) and that of the Gantrisch (12x). From a strictly taxonomical
point of view, the cytotypes deserve no special status, since they can
not be differentiated either on living plants or in the herbarium. Thus,
in the Alps the whole group of Arenaria ciliata includes definitely three
taxa, differing by their morphology, chromosome number, and dis-

tribution:
n

Arenaria moehringioides Murr . ........ ... .. ... .. . ... 20
Arenaria ciliata L. ssp. ciliata . ......... .. ... ... . 40, 60, 80
Arenaria ciliata L. ssp. bernensis Favarger ...... e 100, 120

It would be rather convenient to consider these taxa as three distinct
species. However, the Alpine problem cannot be dissociated from the
northern and Carpathian problems. If the arctic, the Carpathian, and
the Irish populations are considered as subspecies of Arenaria ciliata, it
would not be convenient to give specific recognition to the taxon ber-
nensis.

In conclusion, the propositions made in an earlier paper (FAVARGER
1963), which were completing those of HALLIDAY (1961), will be re-
sumed and specified.

Arenaria ciliata L.4

n

ssp. pseudofrigida Ostenf. et Dahl 20 Gronland, Arctic Europe, No-
vaya-Zemlya

ssp. hibernica Ostenf. et Dahl . .. 20 Ireland

ssp. tatrensis (Zapal.) Favarger .. 20 Tatra

ssp. ciliata ............ ... ..... 40, 60, 80 Central and Eastern Alps

ssp. bernensis Favarger . ........ 100, 120 Prealps of Berne (Switzer-

land), Calcareous North-
eastern Alps (Austria)

The first three taxa are diploid and allopatric. Morphologically, they
are not very different from each other, but the geographical isolation
together with some morphological differences justify, in the author’s

* A. moehringioides excluded.
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opinion, the subspecific level. One might also treat them as varieties of
A. ciliata, but this would not take into consideration the differences in
chromosome number (diploid and polyploid taxa).

With regard to biosystematics and cytogeography, the group of Are-
naria ciliata in the Alps presents numerous interesting problems. It is
noteworthy, that cytotypes may have special geographical distributions
without showing morphological or ecological differences.

HABELER (1963) has recently given a rather similar example in Car-
damine amara. The tetraploid she has found in the Eastern Alps is not
morphologically different from the diploid. However, this cytotype has
its own geographical distribution.

It is possible that we are dealing with an incipient state of species
formation, but before drawing this conclusion, it would be advisable
to investigate whether the cytotypes with n=40, 60 and 80 are separated
by genetical barriers, which is as yet uncertain. At any rate, these cyto-
types represent an intermediate stage between cytotypes without any
geographical separation (distribution at random) and true geographical
subspecies.

A glance on the map (Fig. 1) shows that the diploid Arenaria moeh-
ringioides is growing on the western and southern Alpen ranges and in
the North on the Prealpine range, which is said to have been * ungla-
ciated during the Quaternary glaciations.

The polyploid A. ciliata ssp. ciliata, with its three cytotypes, is growing
in the most central ranges of the Alps. As to the two cytotypes of ssp.
bernensis, they are growing at comparable places, on the northern
limit of the Alps. One is led to consider the possibility that such local
high polyploids could have originated there by a crossing between a
taxon which could have remained on the place during the glaciations
and an immigrant taxon which might have come from the arctic region
or arisen in the free land between the Alpine and the northern glaciers.

At present any attempt to reconstruct the origin of these different
taxa seems premature. The following statements, however, seem justi-
fied:

1) The separation of the northern taxa (A. ciliata ssp. pseudofrigida
and A. humifusa) from the Alpine-Pyrenean taxon A. moehringioides
is certainly old and most probably took place during the Tertiary.

2) It seems most likely that the Alpine Arenaria ciliata ssp. ciliata
arose during the ice age by polyploidization from ssp. pseudofrigida
when the latter immigrated to Central Europa. Moreover, the northern
diploid taxon has left a remainder in the Tatra with ssp. tatrensis.
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3) The fact that ssp. ciliata is represented by a higher polyploid
in the Eastern Alps is worth noticing. The two cytotypes with n=40
and n=80 behave like pseudovicariads of the western-eastern
type (FAVARGER 1962). On the other hand, it is not surprising that in
the border-line between the two cytotypes, hybridogenous individuals
have arisen.

4) The question arises whether ssp. bernensis is polytopic, i.e., the
Gantrisch cytotype and that of the Wiener Schneeberg having inde-
pendents origins. However, the great morphological similarity between
the two cytotypes speaks against such an assumption. Another possi-
bility is that ssp. bernensis originated in the calcareous northern
Austrian Alps,® having spread from east to west and in the Bernese
Prealps given rise to the cytotype with n=120, through a second cros-
sing with a diploid taxon.

5) Unless intermediate stations should be discovered, Arenaria ciliata
ssp. bernensis shows one of the most important disjunctions known
in the Alpine flora. This disjunction resembles the one exhibited by
Heracleum austriacum L. (MERXMULLER 1952) though it is larger. The
presence in the Bernese Prealps of species with discontinuous areas
(Cerastium alpinum L. ssp. glabrescens,® Cochlearia officinalis ssp.
alpina (Bab.) Hook. f. var. alpina, Androsace lactea, Arenaria ciliata
ssp. bernensis) is very interesting and speaks in favour of the theory
that this region would have been a nunatak at least during the last
glaciation. Ssp. bernensis very likely represents an apoendemic taxon
whose origin dates back to the glaciations.
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Pollen Morphology of Some Families
of Monochlamydeae

By P. K. K. NAIr

National Botanic Gardens, Lucknow, India

Introduction

Considering the various aspects of plant morphology including pollen
morphology, the Monochlamydeae (BENTHAM & HOOKER 1883, RENDLE
1952}, is composed of a heterogeneous group of families. Among these
families, the Aristolochiaceae, Piperaceae (including Saururaceae), Chlo-
ranthaceae and Myristicaceae, are significant by having 1-aperturate
(colpate and porate) and sometimes inaperturate (ERDTMAN 1952) pol-
len grains, which form the subject of the present investigation. Re-
garding the systematic position of these monochlamydous families,
there has been considerable divergence of opinion among systematists
(Table 1).

BeENTHAM & HOOKER (1883) placed the family Aristolochiaceae along
with Nepenthaceae and Cytinaceae (Rafflesiaceae and Hydnoraceae) in
the series Multiovulatae Terrestris (corresponding to the Aristolochia-
ceae of HUTCHINSON, 1926), while the families Piperaceae, Chlorantha-
ceae and Myristicaceae along with Monimiaceae and Lauraceae have
been placed in Micrembryae (corresponding to the Piperales and Lau-
rales together of HUTCHINSON, 1926). Excluding the Nepenthaceae, all
other families of Multiovulatae Terrestris are placed in Aristolochiaceae
by ENGLER & PRANTL (1889--1911) and HALLIER, and in Myrtales by
BESSEY, associated with which are other families of Monochlamydeae,
namely Lacistemaceae (ENGLER & PRANTL) or Balanophoraceae (HAL-
LIER). All the families of Micrembryae are considered in the order
Ranales by BESSEY. ENGLER & PRANTL include the Myristicaceae, Mo-
nimiaceae and Lauraceae in Ranales leaving the Piperaceae, Saurura-
ceae and Chloranthaceae in the order Piperales. HALLIER includes the
Piperaceae and Saururaceae alone under Piperineae, and leaves the
rest in the Anonales (cit. LAWRENCE 1958).
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Table 1. System of classification
(Based on LAWRENCE 1958)

BENTHAM & ENGLER & BESSEY HALLIER HUTCHINSON

HOOKER PRANTL

Families Series Order Order Order Order

Aristo- Multi- Aristo- Myrtales Aristo- Aristo-

lochiaceae ovulatae lochiales lochiales lochiales
Terrestris

Piperaceae  Micrembryae Piperales Ranales Piperineae  Piperales

Chloran- Anonales

thaceae

Myristi- Ranales Laurales

caceae

Pollen morphological study of the plants belonging to the families
considered here have previously been made mainly by ERDTMAN (1952),
and important data on pollen and other aspects of morphology have
been given by JosHI (1946), SwWAMY & BAILEY (1949, 1950), SINCLAIR
(1958), and MuURTY (1959).

Material and Method

Polliniferous material has been procured from the herbarium of the National
Botanic Gardens (abbrev. NBG), the Botanical Survey of India, Western circle,
Dehra Dun (BSIW) and Southern circle, Coimbatore (BSIS). Pollen prepara-
tions have been made by the acetolysis method, and the terminology used in
pollen descriptions is after that of NaImr (1961). The plants studied and the
details regarding its source (Herbarium; Coll. No.; Locality of collection;
Sl.=serial number of the pollen slide deposited in the Palynology Laboratory,
National Botanic Gardens, Lucknow) are listed below:

Aristolochia bracheata Retz., NBG 14507; Rajkote, Sl. 3747.

A. elegans Mast., Abu, Sl. 4322.

A. grandiflora Swartz, BSIW; Fresh plants used; Sl. 4294.

A. indica L., Rajasthan, NBG, Acc. No. 37069; SI. 3748.

A. ridicula N.E. Br., BSIW; SI. 4293.

Apama siliquosa Lamk. (Bragantia wallichii), BSIS 14146; Sl. 4296.
Peperomia pellucida H. B. & K., Lucknow; Fresh coll.; Sl. 3628.
Piper argyrophyllum Miq., BSIS 5547; Sl. 4302.

P. betel L., Institute of science, Bombay; Dist. Nasik; SI. 4312.
P. hymenophyllum Miq., BSIS 5458; Sl. 4303.

P. methysticum Forst, NBG 56377, Sl. 497.

P. subpeltatum Willd., BSIS 16080; SI1. 4313.

P. sylvestre Lam, BSIW; Sl. 4424,

P. trichostachyon Cas. DC., BSIS 12705; SI. 4301.
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P. wightii Miq., BSIW; Sl. 4299.

Sarcandra irvingbaileyii Swamy (Chloranthus brachystachys Bl.), BSIS 15844;
Sl 4307.

*Knema attenuata (Wall.) Warb., Kerala; SI. 4247.

*K. sphaerula HK. f., Burma; Sl. 4248.

*Myristica prainii (Warb.) King, Malaya; SIl. 4246.

Observations

Considering all the genera and species studied, pollen grains are dimor-
phic, being 1-colpate - ellipsoidal, or 1-porate - spheroidal. The colpus is
variously shaped, being either elliptical, or ovate. Similarly, the pores
are either triangulate, or circulate, almost covering one face of the
grain. There are a few grains with trichotomocolpate apertures along
with the porate and colpate forms.

Aristolochiaceae

Aristolochia bracheata Retz. Figs. 1—3: Pollen grains 1-colpate, ellip-
soidal or sphaeroidal (largest diameter 49 u; range 43—56 ). Exine
1 p thick, surface faintly foveolate. — A. elegans Mast.: Dimorphic in
size (diameter 60 u, range 57—64 u; & 49 u, range 32—50 u). Ectine
dissected, being formed of small, closely placed, irregularly shaped
units, giving an areolate appearance (Fig. 4). Aperture forms include
the trichotomocolpate, 1-porate (Fig. 5), and colpate ones and their
intermediaries. — A. grandiflora Swartz.: Largest diameter 60 u (range
53—68 u). Exine 5.6 u thick. Ectine dissected as in A. elegans, but the
areoles are circular (Fig. 6). — A. indica L.: largest diameter 47
(range 39—56 u). Exine surface foveolate. Other characters as in A. ele-
gans. — A. ridicula N. E. Br.: Grains dimorphic in size (diameter 72 p,
range 68—78 u; & 55 pu, range 46—60 ). Exine surface rugulate (Fig.
7). Other characters as in A. elegans. — Apama siliquosa Lamk. Fig. 8:
Largest diameter 34 p (range 28—36 u). Ectine dissected being formed
in isolated, closely placed, circular or rectangular (seen in surface view)
units. Aperture forms as in Aristolochia elegans.

Piperaceae

Peperomia pellucida H. B. & K. IFig. 9: Grains dimorphic, being 1-col-
pate or 1-porate. Largest diameter 14 p. Exine 1.4 p thick. Ectine thicker

* Material obtained from the personal collection of Dr N. C. NAIR, Botanical
Survey of India, Northern Circle, Poona.
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Figs. 1—17. Pollen morphology of Aristolochiaceae (1—S8), Piperaceae (9—15) and
Chloranthaceae (16—17). — 1—3. Aristolochia bracheata (1. grain showing general
exine surface in upper half; 2. trichotomocolpate grain; 3. 1-porate grain). — 4—5.
A. elegans (4. strata and exine surface showing areoles; 5. operculate grain). —
6. A. grandiflora. Strata and exine surface showing areoles. — 7. A. ridicula. Exine
strata and surface showing areoles. — 8. Apama siliquosa (a. grain showing general
surface; b. exine strata). — 9. Peperomia pellucida (grain showing general surface
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than endine, dissected into closely placed units, appearing rectangular
or circular in surface view. The aperture types include the colpate and
the porate ones (pollen grains few in the slide). — Piper argyrophyllum
Miq. Figs. 10—14: Largest diameter 14 or 18 u. Exine surface foveolate;
foveoles often deep-seated (punctate). Aperture types include porate,
colpate and trichotomocolpate ones (colpus-like on one side of the
aperture). — P. betel L.:Largest diameter 8 p (range 7—9.5 u). Exine
very thin; surface psilate. — P. hymenophyllum Miq. Fig. 15: Largest
diameter 9 u (range 7—11 u). — P. methysticum Forst: Largest dia-
meter 10.5 p. — P. subpeltatum Willd.: Largest diameter 10 u. Exine
surface foveolate. — P. sylvestre Lam.: Grains sphaeroidal (diameter
10.5 p) or ellipsoidal (14 X9 u). — P. trichostachyon Cas. DC.: Largest
diameter 14 p (range 13—16 u). Exine surface foveolate. — P. wightii
Miq.: Largest diameter 15 p. Exine surface foveolate.

Chloranthaceae

Sarcandra irvingbaileyii Swamy. Fig. 16—17: 1-colpate or 1-porate
(few only). Largest diameter 14 u. Exine 1 u thick, faintly granulose.

Myristicaceae

Knema attenuata (Wall.) Warb. Figs. 18—19: Grains 1-colpate or 1-po-
rate. Longest diameter 57 p (range 47—57 p; longest X shortest diameter
in another material obtained from BSIW, Poona is 35X33 p). Ectine
reticulate. Aperture types include porate, colpate and their intermedi-
aries. — K. sphaerula HK. f.: Grains ellipsoidal (largest size 40 p;
range 32—43 p). Exine 5 u thick (Fig. 20). — Myristica prainii (Warb.)
King. Figs. 21—22: Largest size 27 X34 p (range 14X23—27X34 p).
Smallest size 23 p (range 23—34 ).

Discussion

The palynological observations presently made have significance, both
taxonomically and pollen morphologically. The 1-colpate type of aper-
ture is not very characteristic of the dicotyledons. Among the families
of Monochlamydeae, the four families namely Aristolochiaceae, Piper-
aceae (BENTHAM & HOOKER 1883), Chloranthaceae and Myristicaceae,

in upper half). — 10—14. Piper argyrophyllum (10. general surface; 11. exine strata

and surface ornamentation; 12—14. apertural types). — 15. P. hymenophyllum. —

16—17. Sarcandra irvingbaileyii. (16. general surface; 17. LO-pattern). ap. aperture;

ar, areole; co. colpus; pu. puncta; st. strata; tr. trichotomous aperture. — Magni-

fication: 1000 (Figs. 2, 3, 6, 12—14), X 1500 (1, 8, 10, 15, 16), X2000 (4, 5, 7, 9,
11, 17).
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Figs. 18—22. Pollen morphology of Muyristicaceae. — 18—19. Knema attenuata
(18. general surface; 19. LO-pattern). — 20. K. sphaerula (a. LO-pattern; b. strata).
— 21—22, Myristica prainii (21. a. LO-pattern, b. strata; 22. general surface). —
Fig. 23. Possible lines of apertural evolution. ec. ectine; en. endine. — Magnifica-
tion: X1000 (Figs. 2, 3, 6, 12—14), X 1500 (Figs. 1, 4, 5, 7, 11, 17), X2000 (Fig. 9).

alone contain 1-colpate sporomorphs, and among other dicots such
grains are known in the families Magnoliaceae, Anonaceae including
Himantandraceae, Canellaceae, Centrolepidaceae (colpus-like), and
Cynastraceae. The 1-furrowed grains are common in the monocotyle-
dons. Apart from the 1-colpate type, inaperturate types are known in
Peperomia (along with doubtfully 1-colpate types), while in Chloran-
thaceae both inaperturate and stephano-zonocolpate types along with
intermediary forms occur (ERDTMAN 1952). The affinities of the Aristo-
lochiaceae, Chloranthaceae, Piperaceae, and Myristicaceae have been
the subject of discussion of taxonomists. HUTCHINSON derived the Aristo-
lochiaceae from the ranalian plexus through the Berberidaceae. The
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Piperaceae is considered by most botanists to be an ‘independent and
terminal offshot of direct ranalian ancestry’ (cit. LAWRENCE 1958,
p. 445), contrary to the views of ENGLER & PRANTL. The ranalian affi-
nity of the Myristicaceae and Chloranthaceae also has been favoured
by BEsSEY and HALLIER, but HUTCHINSON considered the Myristicaceae
to be closer to Lauraceae.

The 1-aperturate (colpate, porate with large pores or trichotomo-
colpate) sporomorphs are observed only in the Magnoliaceae and Nym-
phaeaceae among the ranalian families. Pollen morphology does not
seem to offer evidence to support the affinity of Aristolochiaceae with
Berberidaceae (pollen grains 3-colpate or spiraperturate) as assumed
by HuTcHINSON. The occurrence of inaperturate grains (ERDTMAN 1952)
in some of Chloranthaceae and Piperaceae (Peperomia; 1-colpate in the
Indian species) might be considered to indicate affinities with the Ano-
naceae; similarly, the inaperturate pollen types in the Lauraceae (with
which the Myristicaceae is considered to show affinities) may possibly
indicate its affinity to the Anonaceae. On embryological evidences
CAMPBELL (1900) indicated the affinity of Piperaceae with Gnetum,
but such a view does not find sufficient palynological evidence (although
both taxa contain inaperturate sporomorphs). SWAMY & BAILEY (1949,
1950) have indicated the possible affinities of the Piperales with “cer-
tain categories of the Ranales”, from morphological studies including
those of pollen grains. The bulk of palynological evidence suggests that
the families Aristolochiaceae, Piperaceae, Chloranthaceae and Myristi-
caceae have each originated directly from those ranalian families
having 1-colpate (or inaperturate) sporomorphs.

In all the families under consideration, there occur both the 1-colpate
and 1-porate grains. In these families a few trichotomocolpate grains
also have been noticed. The intermediary aperture forms, between the
trichotomocolpate (trilete) and 1-porate types, have provided important
suggestions regarding the possible lines of evolution of apertures in
pollen. It is presumed that the trichotomous form of aperture is the
basic type, from which have evolved the 1-colpate form, by the widening
and elongation of the trichotomous aperture, corresponding to which
is a change from the spheroidal to ellipsoidal shapes. The porate form
(pore covering the whole of one face), might have evolved from the
trichotomous type by the widening of the triletous aperture. The porate
types having smaller pores might have evolved from the colpate or the
porate form by the processes of reduction (Fig. 23).
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Meiotic Chromosome Numbers in Some Vascular
Plants of Indus Delta 1.

By S. R. BAQUAR, SHAMIM AKHTAR and AFAQ HUSAIN

Central laboratories, Pakistan Council of Scientific
and Industrial Research, Karachi, Pakistan

Introduction

An investigation of the chromosome numbers of the vascular plants of
Indus delta has been carried out. This region is yet unexplored. Very
little information appears to be existing as far as the cyto-morphological
and cyto-genetical behaviour of plants of this region is concerned. In
this connection a general survey of the plants, with special reference to
those of medicinal importance, has been initiated. The present paper
is the first in a series designed to establish the basic chromosome pat-
tern with a view to characterize the major phyletic lines in the flora
of this area. In this work chromosome numbers of 25 species dis-
tributed over 12 families are reported. The important role played by
polyploidy during the course of evolution in the indigenous flora is
also under investigation, the results of which will be published sepa-
rately.

Material and Method

Chromosome counts were made from pollen mother cell squashes. Buds were
collected in the field from plants growing in their natural habitats. They were
fixed in Carnoy fluid (Alcohol-Chloroform-Acetic acid in a ratio of 6 :3:1)
and stored in 75 °/o alcohol. Suitable young anthers were subsequently removed
and squashed in aceto-carmine. Camera lucida drawings were made at a
magnification of approximately 2000 X. For nomenclature and identification
of plants HOOKER’s “Flora of British India” (1887) was used. Type specimens
are deposited in the Herbarium of Central Laboratories, Pakistan Council of
Scientific and Industrial Research, Karachi.

20 Botaniska Notiser 1965.



290 S. R. BAQUAR, SHAMIM AKHTAR AND AFAQ HUSAIN

vey g ‘s, J’
p siogee e
,‘&é‘:‘ e BT Sy o
b .0.’ LY Y ‘
a - w
< &%y v
. g
L 2
T L 8 4%
% asd W W gl
¢ ¢ h i j
"' P) : PY '=. ... : (] . 'D’
AN A
10 ¢ N\
L/
o, “‘ < v

(X ] ® ("} . 4
'0..‘. :0.“ ah G {
) op ! »
r ‘ ?
aly
) 0”‘"‘. "o,;s'g. o3
ot o’y elh% e Qg0 0 re%
BT WS RSy il Wl
u v w x y

Fig. 1. a. Cocculus pendulus n=13 (Met I), b. Cadaba farinosa n=16 (Met 1),
c. Cleome brachycarpa n=30 (Met I), d. Gossypium stocksii n=13 (Met II), e. Fago-
nia cretica n=11 (Diakinesis), f. Peganum harmala n=12 (Met 1), g. Tribulus terrest-
ris n=6 (Met II), h. Zygophyllum simplex n=8 (Met I}, i. Alhagi camelorum n=3§8
(Met 1), j. Crotalaria burhia n=8 (Met II), k. Sesbania aegyptiaca n=6 (Met II),
1. Citrullus colocynthis n=11 (Met 1), m. Cucuinis prophetarum n=12 (Met I),
n. Mollugo hirta n=18 (Met I), o. Oldenlandia aspera n=9 (Met II), p. Enicostema
littorale n=ca 38 (Met I), q. Trichodesma indicum n=11 (Met II), r. Convolvulus
microphyllus n=18 (Met 1I), s. Convolvulus pluricaulis n=20 (Diakinesis), t. Cressa
cretica n=14 (Met II), u. Solanum nigrum n=12 (Met I), v. Solanum xanthocarpum
n=12 (Met II), w. Physalis minima n=24 (Met I), x. Withania somnifera n=24
(Diakinesis), y. Lycium barbarum n=18 (Met II).
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Results

Menispermaceae

1. Cocculus pendulus Diels (Syn. C. leaeba DC.) n=13

This is a rare species in this region and displays great morphological
variation in leaf shape, marginal lobes and pubescence. HAGERUP (1932)
reported 2n=26 for this species which agrees to our finding of a basic
number of 13.

Capparidaceae

2. Cadaba farinosa Forsk. n=16

MIEGE (1962) reported 2n=16 for this species. Our investigation of
pollen mother cells (Metaphase I) also shows clearly 16 bivalents. This
gametic number of 16 is a new record.

3. Cleome brachycarpa Vahl ex DC. n=30

This species does not appear to have been studied before. From the
counts reported by various workers (cf. DARLINGTON & WYLIE 1955)
for other allied species the basic numbers 9, 10 and 11 have been
established. This suggests that the population of Cleome presently in-
vestigated lies at a triploid level.

Malvaceae

4. Gossypium stocksii Mast. n=13

This is a rare but wild species of Gossypium occurring in arid regions
especially on limestone rocks of Sind and Indus delta. The basic num-
ber n=13 found by us agrees to the previous report of 2n=26 (SKOV-
STED 1935) for this species as well as for other species of Gossypium.

Zygophyllaceae

5. Fagonia cretica L. n=11

The only count reported for this species is 2n=18 (NEGODI 1939),
which suggests a basic number of 9. REESE (1957) recorded a somatic
number of ca 24 for F. glutinosa Delile and ca 20 for F. longispina
Batt., which suggests the occurrence of the basic numbers 12 and 10.
Our investigation showed clearly 11 bivalents at Metaphase I. From the
above information it would appear that aneuploidy is playing a part
in this genus having a possible basic set of 9, 10, 11 and 12 chromo-
somes. :
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6. Peganum harmala L. n=12

A glabrous, dichotomously and corymbosely branched medicinal herb
with perennial roots. The number n=12 is a confirmation of the pre-
vious reports of WARBURG 1938 (2n=24) and REESE 1957 (n=12).

7. Tribulus terrestris L. n=6

Previous counts as reported by various workers show 24 (NEGODI 1937,
1939; SuGIURA 1940 a, b; HEISER & WHITAKER 1948) and 48 (SCHNACK
& Covas 1947) as the somatic numbers. Our investigation shows 6 and
not 12 to be the basic number, which is a new record for this species.
It shows a great cyto-morphological variation which is under investiga-
tion and will be dealt with separately.

8. Zygophyllum simplex 1.. n=8

Z. simplex is a frequently occurring species of this region. The chro-
mosome number n=8 found by us appears to be a new record. MIEGE
(1960) reported 2n=20 for this species. Other species of Zygophyllum,
as Z. fabago L. with 2n=22 (WARBURG 1938) and Z. album L. with
2n=20 (REESE 1957), show a basic set of 11 and 10 chromosomes,
respectively, which is different to our finding. This basic difference
suggests the presence of aneuploidy in the genus Zygophyllum.

Papilionaceae

9. Alhagi camelorum Fisch. n=8§

A low shrub armed with numerous pungent spines. Quite common in
lower Sind and Indus delta. This species does not appear to have been
studied before. The gametic number n=38 is a new record.

10. Crotalaria burhia Hamilt. n=38

A tomentose, unarmed deciduous under-shrub, which is frequently
occurring in dry sandy plains of W. Pakistan, ascending up to about
4000 ft. The chromosome count for this species is a confirmation of the
previous report of n=8 by MaLIK (1960).

11. Sesbania aegyptiaca Poir. n=26

This is a very common under-tree growing usually near the inhabited
areas. It displays a very anomalous meiotic cycle. HAQUE (1946) and
RAG (1946) reported a somatic number of 12 for this species. Our in-
vestigation confirms 6 to be the basic number for this taxon.



CHROMOSOME NUMBERS IN PLANTS FROM INDUS DELTA 293

Cucurbitaceae

12. Citrullus colocynthis Schrad. n=11

This species has been investigated by various workers, as WHITAKER
(1933}, KozaucHow (1934), KHOSHOO (1955), FURUSATO & MIYASAWA
(1956), REESE (1957), and SHIMOTSUMA (1958), who reported a somatic
number of 22. SHIMOTSUMA (1961) also recorded a gametic number of
22. Our study reveals 11 to be the basic number for this species.

13. Cucumis prophetarum L. n=12

Out of the four species of Cucumis namely: C. melo, C. sativus, C. tri-
gonus and C. prophetarum only the last two are indigenous to the
region while the first two are cultivated. C. prophetarum is a very
common scabrous herb with a very characteristic ellipsoid fruit, which
is usually green with paler vertical stripes. Somatic counts reported by
KozaucHOw (1930) and MIEGE (1960) shows 2n=24, which falls in
line with our record.

Ficoideae
14. Mollugo hirta Thunb. n=18

SHARMA & BHATTACHARYYA (1956) reported a gametic number of 18
and somatic number 36 which is also confirmed by our investigation.

Rubiaceae

15. Oldenlandia aspera (Heyne) DC. (Syn. O. retrorsa Boiss.) n=9

A basic number of 9 for O. aspera is a new record although for other
allied species as O. crystallina and O. senegalensis a diploid number of
18 has already been reported by RAGHAVAN & RANGASWAMY (1941) and
HaGerUP (1932), respectively. First mentioned authors also recorded
2n=36 for O. aspera. Our investigation of this population of Olden-
landia confirms the basic number to be 9.

Gentianaceae

16. Enicostema littorale Blume n=ca 38

The genus Enicostema is represented by a single species, E. littorale,
which is endemic throughout Sind and Indus delta with a greater
frequency near the coastal region. It appears to have been studied only

once before, by SRINAVASAN (1941), who reported a somatic number
of 38.
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Boraginaceae

17. Trichodesma indicum R.Br. n=11

This basic number, n=11, is in accordance with the previous finding
of MALIK et al. (1959) for this species. REESE (1957) reported n=12
for T. calcaratum Coss. which suggests that more than one basic num-
ber occurs in the genus Trichodesma.

Convolvulaceae

18. Convolvulus microphyllus Sieb. ex Spreng. n=18

This is a very common species in Sind and Delta region and at times
creates some difficulty in its identification with C. pluricaulis. It is dis-
tinguished, however, in flower colour, which is rose yellow, and length
of the stem being 6—24 inches in contrast to C. pluricaulis, which has
pale rose coloured corolla and rarely longer stem than 6 inches.
Pubescence, leaf texture and bracts are also distinguishable. The meiotic
chromosome number of 18 is a new record as this species does not
seem to have been studied before.

19. Convolvulus pluricaulis Choisy n=20

This species appears to display aneuploidy as more than one basic
number (9 & 10) has been reported. SINGH 1951 recorded 2n=20
which falls in line with our finding of n=20. TANDON & MALIX (1959)
and MALIK & TANDON (1959) on the other hand reported 9 and 18 as
gametic numbers.

20. Cressa cretica L. n=14

Cressa is a predominant genus of sandy and saline areas and is repre-
sented by a single species, C. cretica, in this region. It displays great
cyto-morphological aberrations. Although this particular species has not
been studied before, the basic number of n=14 is in accordance with
the results of HEISER & WHITAKER (1948), who reported 2n=28 for
Cressa truxillensis.

Solanaceae
21. Solanum nigrum L. n=12

This species has been investigated by a large number of workers and
many counts are available on record (Table 1). All the numbers 24,
48, 72, 96 and 144 indicate an example of euploidy except n=20 re-
ported by RaAr1 (1959) which is a variation from normal and, according
to him, has originated from a poly-haploid (n=236) plant. The material
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Table 1. Chromosome counts in Solanum nigrum

n 2n Author

— 24, 48, 72 BAHADURI 1933
— 24, 72 STEBBINS & PADDOCK 1949
— (96, 144) JORGENSEN 1928
12 — NANDA 1962
20 — Rar 1959
36 — GOTTSCHALK 1954

examined by us shows clearly 12 bivalents at Metaphase I. Whether
12 is the basic number and not 6 is yet to be confirmed.

22. Solanum xanthocarpum Schrad. (Syn. S. surrattense Burman) n=12

A very common prickly, diffuse herb with typical yellow or whitish
and green-blotched berry. The only previous report of a chromosome
count for this species is from BAHADURI (1933), who recorded 2n=24.

23. Physalis minima L. n=24

A pubescent annual herb which is quite common in this region and is
distributed throughout the tropical region. Previous somatic count 48
(BAHADURI 1933) and gametic number 24 (GOTTSCHALK 1954) agree
with our present record of n=24.

24. Withania somnifera Dun. n=24

One of the most common unarmed shrubs of lower Sind and Indus
delta. It is distributed throughout the drier subtropical Indo-Pakistan
subcontinent. BAHADURI (1933) and MIEGE (1960) reported 2n=-48 and
GOTTSCHALK 1954 recorded n=24, which agrees to our finding. This
species displays great cyto-morphological anomalies which will be
published elsewhere.

25. Lycium barbarum L. (Syn. L. europeum L.) n=12, 18

This perennial armed shrub is also common throughout the dry sandy
expanse of this region. The gametic number 18 is a new record, while
12 was reported before by MALIK (1960). The basic number n=12
reported (DARLINGTON & WYLIE 1955) for this species of Lycium
apparently holds good until plants having n==6 are found. It is certain,
that this species displays polyploidy apart from various cytological
aberrations.
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Summary

Chromosome counts for 25 indigenous species of Indus delta are presented for
the first time. These include new records for 12 species (marked with *), while
the chromosome numbers of the remaining 13 are the confirmation of previous
counts. Some genera, apart from various mejotic anomalies, display polyploidy
of either eu- or aneuploidy type. The polyploidal analysis and the cyto-
morphological aberrations will be published separately.

Cocculus pendulus Diels .................... n=13
*Cadaba farinosa Forsk. . ........ ..o 0. n=16
*Cleome brachycarpa Vahl ex DC. ............ n=30

Gossypium stocksii Mast. . .................. n=13
*Fagonia cretica L. . ... .. iviiiein.. n=11

Peganum hermala L. . ...................... n=12
*Tribulus terrestris L. . ... oo n==6
*¥Zygophyllum simplex L. .................... n=_8
*Alhagi camelorum Fisch. . ............... ... n=3§

Crotalaria burhia Hamilt. . .................. n=4§

Sesbania aegyptiaca Poir. . .................. n==6

Citrullus colocynthis Schrad. ................ n=11

Cucumis prophetarum L. . .................. n=12

Mollugo hirta Thunb. ...................... n=18
*Oldenlandia aspera (Heyne) DC. ............ n=9
*Enicostema littorale Blume . ................ n=ca 38

Trichodesma indicum R.Br. . ................ n=11
*Convolvulus microphyllus Sieb. ex Spreng. .... n=18
*Convolvulus pluricaulis Choisy .............. n=20
*¥Cressa cretica L. . ..., n=14

Solanum nigrum L. ........ ... ... ... ..., n=12

Solanum xanthocarpum Schrad. . ............ n=12

Physalis minima L. ....... ... ... 0. ... n=24

Withania somnijera Dun. . .................. n=24
*Lycium barbarum L. ...................... n=12, 18
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Forteckning Over den epifytiska diatoméfloran vid
svenska véstkusten

Av HANS EDSBAGGE
Goteborg

Diatoméerna utgor enligt GESSNER (1959) den alggrupp, som ir eko-
logiskt och systematiskt bdst kédnd. Detta pastdende kan &ga beritti-
gande nir det giller planktoniska diatoméer (huvudsakligen centriska).
Den fundamentala betydelse dessa utévar inom havens fria vattenmas-
sor d4r vél kdnd genom talrika unders6kningar av mycket  varierande
slag. Utforskningen av litorala diatoméer, sessila och bottenlevande for-
mer, har emellertid dnnu sa linge forbisetts och fragan ir om vi i var
kunskap om dessa nitt 6ver begynnelsestadiet. Inte desto mindre torde
betydelsen av de sessila och bottenlevande diatoméerna (huvudsakligen
pennata) vara av grundliggande natur fo6r de biologiska skeendena
inom litoralen.

De tidigaste bidragen om diatoméfloran vid svenska vistkusten lam-
nades av C. A. AGARDH under forra delen av 1800-talet. Den bristfilliga
metodiken och mikroskopens begrinsade mojligheter gjorde att blott
ett fatal arter kunde identifieras och beskrivas. Forst senare blev det
mojligt att noggrannare studera diatoméfloran och ar 1868 kunde P. T.
CLEVE for Sverige angiva 189 olika arter varav 80 som marina. Ytter-
ligare 114 marina arter limnades 1875 av N. LAGERSTEDT, som under
sommaren 1871 vistats i Bohusldn for algologiska studier. P. T. CLEVES
pionjirarbeten inom diatoméforskningen fortsattes under 1900-talet av
ASTRID CLEVE-EULER. Hennes storsta arbete, »Die Diatomeen von
Schweden und Finnland» publicerades under aren 1951—1955 i Kung-
liga Svenska Vetenskapsakademiens Handlingar och innehaller beskriv-
ningar av inte mindre &n omkring 1600 olika arter. Det bor emellertid
framhallas, att av dessa arter finnes flera, vilka inte alls iakttagits inom
Sveriges eller Finlands grinser men vilka A. CLEVE pa goda grunder
anser bor finnas inom undersékningsomradet.
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Nedan lamnas en forteckning over de epifytiska diatoméarter som
forf. identifierat genom undersékningar av olika substrat, huvudsak-
ligen fran omradet kring Kristinebergs Zoologiska Station vid TFiske-
béckskil och fran Go6teborgs skirgard. Antalet diatoméer (inklusive
former och varianter) med sessilt levnadssitt, som iakttagits utgér 95
fordelade pa 29 slikten. Av dessa 95 har 51 tidigare inte varit kénda
fran svenska vistkusten eller fran Sveriges kuster. Anledningen hértill
ar dels att s6ka i tidigare bristfidlliga undersokningar, dels sikerligen
ocksd i férdndrade miljoforhallanden under de senaste decennierna,
t.ex. i de klimatférindringar som &gt och &nnu dger rum. Vad den
hogre algfloran betridffar vet vi ndamligen att nya arter pa senare tid
tillkommit medan andra avtagit i frekvens.

I hydrografiskt hinseende ar svenska vistkusten att betrakta som
mycket heterogen. Detta avspeglar sig ocksa i diatoméflorans samman-
siattning. I den foéljande artforteckningen finns sdledes arter, vilka &r
att karaktirisera som »hégmarina» med krav pa salthalter éver 30 % oo,
dels ocksa arter som kinnetecknar typiska brackvattensomraden t.ex.
Ostersjon. De utpriglade typiska brackvattensarterna pétriffas oftast
i vikar eller inom andra omraden, som paverkas av sotvattenstillforsel
fran land, de »h6gmarina» arterna finner man diremot bara pa dJup
under cirka 15 meter.

Som metodik vid undersokningar av epifytiska diatoméer har be-
handling med svavelsyra visat sig lamplig, da syran brianner bort orga-
niskt material, sdledes inte endast cellinnehdallet hos diatoméerna utan
ocksa fytosubstratet, vilket diatoméerna ar vidhiftade.

Den foéljande taxonomiska uppstidllningen foljer olika arbeten av
I*. HusTEDT (1930, 1930—-1962) och A. CLEVE-EULER (1951-—1955). For
arterna anges dessutom férekomsterna i gradation »vanlig, mindre van-
lig och séllsynt». Vidare anges kraven pa olika salthalter och om arterna
tidigare inte varit kénda fran Sveriges kuster.
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Centrales
Melosira Ag.
nummuloides (Dillw.) Ag. ............ — — BS +++
moniliformis (Mill.) Ag. .............. — BS ++
Podosira Ehr.
stelliger (Bail.) Mann. ................ —— — S ++
Hyalodiscus Ehr.
scoticus (Kutz.) Grun. ................ — X BS +++
Triceratium Ehr.
reticulum Ehr. . ... oo ool —— — S +
fo trigona . ... . 0 — — S +
f. tetragona . ........ .. .. . .. ... — e S +
alternans Bail. . ........... ... . 0L — — S -+
Biddulphia Gray.
aurita (Lyng.) Breb. et God. .......... — — S +++
v. obtusa (Kiitz.) Hu. .............. — — S + 4+ +
Isthmia Ag.
enervis Ehr. . ... ... .o oo - — S ++
Pennales
Rhabdonema Kiitz.
minutum Kiitz. . ....... ... .. ... — — S +++
arcuatum (Ag.) Kiitz. . ................ — — S +++
f. constricta Fricke ................ — — S ++
adriaticum Kitz. . ... ... ... ... ... — — S + 4+
Tabellaria Ehr.
fenestrata (Lyng.) Kiitz. .............. — X FBS +
Striatella Ag.
delicatula (Kiitz.) Grun. ............... — X BS +
unipunctata (Lyng.) Ag. ............... — — S + 4+
Grammatophora Ehr.
angulosa Ehr. ... ... ... ... .. ..... x — S ++
arcuata Ehr. ... oo o oo oL P S +
marina (Lyng.) Kiitz. ................. X BS + 4
oceanica (Ehr.) Grun. ................ — — BS ++
v. macilenta (W. Sm.) Grun. ........ — — BS + 4+
serpentina (Ralfs.) Ehr. .............. - — S +++
longissima (Petit.) ................... X — S +
Licmophora Ag.
flabellata (Carm.) Ag. ................ X — S +
gracilis (Ehr.) Grun. .................. — X S ++
v. anglica (Kiitz.) Perag. ............ — X S ++
juergensii Ag. ... ... . 0 el X — S + -+
abbreviata Ag. ................. ... ... — — S +++
ehrenbergii {Kiitz.) Grun. ............. X — S + -+
f. angustata Grun. ................. X — S ++
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paradoza (Lyng.) Ag. ................. — S +++
v. tincta (Ag.) Hu. .............. ... X — S ++
communis (Heib.) Grun. .............. — — S +++
hyalina (Kiitz.) Grun. ................ - — S +++
Diatoma DC.
vulgare Bory. ....... ...l — X FB +
elongatum (Lyng.) Ag. ............... — X FB +
Plagiogramma Grev.
staurophorum (Greg.) Heib. .......... — — S ++
robertsiana Grev. .................... X — S +
Dimmerogramma Ralfs.
minor (Greg.) Ralfs. .................. X — BS + +
Opephora Petit
marina (Greg.) Petit. ................. — - S +++
Fragilaria Lyng.
hyalina (Kiitz.) Grun. ................. — — S +++
Rhaphoneis Ehr.
surirella (Ehr.) Grun. ................ > — BS ++
v. australis Petit. ....... ... ... . ... X — S +
amphiceros Ehr. ..................... —- — S ++
nitida (Greg.) Grun. .................. X — S +
Synedra (Ralfs.) Kiitz.
pulchella . (Ralfs.) Kiitz. .............. — x BS ++
v. naviculacea Grun. ............... — X BS +
gaillonii (Bory) Ehr. .................. X — BS +++
investiens W. Sm. .......... ... ... ... — — S +++
tabulata (Ag.) Kitz. ................. — — BS +++
v. fasciculata (Kiitz.) Grun. ........ — — BS + 4+
hennedyana Greg. .................... X — S +
undulata Bail. ......... ... .. .. ...... — — S ++
fulgens (Grev.) W. Sm. ............... - — S +++
crystallina (Ag.) Kiitz. ................ — — BS +++
Campyloneis Grun.
grevillei (W. Sm.) Grun. .............. X — S + +
Cocconeis Ehr.
COStata GTreg. «ovvvvr v iiiannn e, — — S +++
scutellum Ehr. ........... ... ... — — BS +++
v. sturoneiformis W. Sm. .......... — X BS +++
distans Greg. ...........ccoiiieeennnn, 3 — S +
v. bahusiensis (A. CL) Edsb. ........ — — S +++
placentula Ehr. . .................. ... X —_ FBS ++
v. euglypta (Ehr.) Cl. .............. X — FB + -+
molesta (Kiitz.) Grun. ................ X — S ++
v. crucifera Grun. ................. X — S ++
dirupta Greg. ........ oo X —_ S +
pseudomarginata Greg. ............... — — S + 4+
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pelta A. Schmidt. .................... X — S +
peltoides Hu. .............c.iiviein.. X — BS +
Achnanthes Bory.
hauckiana Grun. ..................... — X BS ++
delicatula (Kiitz.) Grun. .............. — X BS ++
groenlandica (Cl.) Grun. ............. . X — S +
brevipes Ag. ....... ... ... i, — — BS +++
v. intermedia (Kiitz.) Cl. ........... — — BS ++
v. parvula (Kitz)) Cl. .............. X — BS ++
v. elliptica Cl. ..................... X — S ++
longipes Ag. ....viiiiii i — — S ++
Rhoicosphenia Grun.
curvata (Kiitz.) Grun. ................ — X FBS +++
marina (W. Sm.) M. Schmidt. ........ X —_ S ++
pullus (M. Sm.) A. Schmidt. .......... X —— S +
Mastogloia Thwaites.
elliptica (Ag) CL ..............cc.... — BS ++
apiculata W. Sm. ............ ... X — S +
pumila (Grun.) CL. .................... — BS ++
Diploneis Ehr.
smithii (Bréb.) Cl. .................... - — S ++
Amphipleura Kiitz.
rutilans (Trent.) Cl. .................. — — BS + 4+
Brebissonia Grun.
boecki (Ehr.) Grun. .................. — X B +
Navicula Bory.
directa W. Sm. ............... ... — — BS + 4+
grevillel Ag. ........c. i X — S ++
comoides (Ag.7) Perag. ............... X — S ++
crucigera (W. Sm.) CL ............... — — S +++
complanatula Hu, .................... X — S ++
Amphora Ehr.
exigua Greg. . .........coiiiiiiian... —_— — BS +++
Rhopalodia O. Miill.
gibberula (Ehr. Kiitz)) O. Miill. ........ — - BS +
musculus (Kiitz.) O. Mall. ............ — — BS ++
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Summary

The article gives a list of epiphytic diatoms on the Swedish westcoast. The
water along the coast is to be regarded as very heterogeneous. Genuine marine
conditions are to be found only below about 15 meters depth. Brackish water is
to be found in places influenced by fresh water from land. These facts can be
observed in the composition of the diatom flora. Of the 95 mentioned diatoms
51 have not earlier been recorded from the Swedish westcoast or from Swedish
sea waters at all.
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Notes on the Limnology and Post-Glacial
Development of Lake Trummen

(Preliminary report)

By SvVEN BJORK and GUNNAR DIGERFELDT

Limnological Institute and Department of Quaternary Geology,
University of Lund

Lake Trummen, situated near Vixjo, Kronoberg county in central South
Sweden, has since long been an attractive object for limnological and
paleolimnological investigations. Like the adjacent lakes Vaxjosjon and
Sédra Bergundasjon Lake Trummen has been utilized as recipient for
sewage. This has resulted in an auxotrophication with striking quan-
titative and qualitative changes in, for example, the plankton, the
macrophyte vegetation and the waterfowl fauna. The pollution effect
is in this case accentuated by the fact that the highly productive Vaxjo
Lakes are situated in the fairly uniform oligotrophic region of central
South Sweden.

Lake Trummen has an area of 1.2 km?, a greatest depth of about
2 m and is situated 161 m above sea level. It belongs to the drainage
area of the River Morrumsan.

A general survey of the limnological conditions of Lake Trummen
and analyses of its summer net plankton are given by THUNMARK
(1945 a, b). BRUNDIN (1947, 1949) has studied the chironomide fauna
and has also described environmental conditions. Planktological notes
are given by LANG (1928) and the lake is mentioned in the Vixjo
Lake study by GESSNER (1934). The sediment investigations by LUND-
QVIST (1926, 1927) are referred to below.

In 1951 one of the authors (BJORK) started investigations on the
macrophyte vegetation in Lake Trummen. These also included studies
on the bottom substratum and the formation of floating stands of
hyperhydates (plaur). Observations made during the sediment studies,

21 Botaniska Notiser 1965.
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among other things the presence of subfossil fruits of Trapa natans, in-
spired DIGERFELDT to carry out investigations on the development of
Lake Trummen, including the water level fluctuations, by means of
pollen- and macro-fossil analysis.

In this precursory report a general survey of present limnological
conditions (notes on water quality, plankton, macrophyte vegetation
and plaur formation) is given by BrORK and the results from the studies
of the history of development (micro- and macro-fossil analysis) are
described by DIGERFELDT.

General survey of present limnological conditions

The water. In 1960—1961 a reconnoitring investigation on water
quality and plankton in the central part of northern Lake Trummen
was made. In 1960 samplings were carried out monthly from the time
before the break-up of the ice in the spring until the lake was ice-
coated the following winter (i.e. March—December). The samplings in
1961 included the months March—August. Some results concerning the
surface water from these preliminary studies are given in Fig. 1 to
show characteristic features in the environmental conditions.

The water colour, expressed as mg Pt/l, varied between 25 and 80.
In 1960 the colour curve has a fairly regular course. The colour is
low in early spring, high in May and June and then successively lower
until a minimum is reached in September—October, whereupon the
colour again becomes higher.

From June and September 1944 THUNMARK (1945 a, b) gives the
values 178 and 197 concerning specific conductivity (here calculated
in uSgy) of the surface water in Lake Trummen. These values are both
higher than those obtained in 1960—1961 which varied between 121
and 149. No doubt the lowering of the specific conductivity is due to
the decrease in the sewage discharge to the lake which has taken place
since the fourties. Values as great as those given by THUNMARK (opp.
cit.) have, however, been obtained in water sampled near the bottom
during winter, when, under the ice, there is developed a stratification
with respect to different environmental and organism conditions. Under
ice-free conditions no more permanent stratification persists in the lake,
but there is constantly an exchange of water between the surface and
the bottom layers.

The changes during the year in the composition and the quantitative
development of the plankton (for plankton bloom during the sumumer,
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Fig. 1. Temperature, Secchi disk transparency (Tr), colour, specific conductivity, pH,
and oxygen saturation of surface water in Lake Trummen. The values of oxygen
saturation, [Oyls, are corrected with respect to the atmospheric pressure.

see below), changes in weather conditions as well as the physiologic
response of the plankton to these, are the main reasons for the varia-
tions in Secchi disk transparency, pH, and oxygen content which are
illustrated in Fig. 1. When the weather is windy the superficial sedi-
ment layer is often whirled up, causing a turbidity of the water, which
also contributes to a lowering of the transparency. On such occasions
there is also a marked drop in pH (cf., e.g., July 1960 and June
1961).

On the whole the environmental conditions in the central part of
northern Lake Trummen in several respects resemble those which are
well known from other shallow polluted lakes with plankton blooms,
e.g. the Danish lake Lyngby Se (cf. OLSEN 1955, JOHNSEN et al. 1962).

The plankton. In great tracks the most characteristic features
in the plankton development during different seasons in 1960 and 1961
were as follows.
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In early spring (March 1960) there was, under the ice, a rich devel-
opment of nanoplankton, especially small centric diatoms, causing a
greenish colour of the water from ice to bottom. After the break-up
of the ice (April 1960) the nanoplankton community was succeeded
by a mass development of rotifers (above all Brachionus angularis,
B. calciflorus, Keratella quadrata and Polyarthra dolichoptera, cf.
Fig. 2). Among the Microcystis spp., which often characterize the
summer planklon community in Lake Trummen, Microcystis flos-aquae
was rather frequent already in the middle of April 1960. In May the
same year the frequence of rotifers was still high. The volumetrically
dominating phytoplankton species in the net plankton was Micracti-
nium pusillum. During the summer months there are in Lake Trum-
men regularly plankton blooms caused by Microcystis and Anabaena
spp., in 1960 by Microcystis flos-aquae. In October 1960 the high pro-
duction of cyanophytes was followed by diatoms (Asterionella formosa
and Melosira spp.) and in November and December the rotifers formed
a new maximum and again constituted the totally dominating part of
the net plankton. In November Keratellu quadrata and Polyarthra
dolichoptera had about the same frequency, but in December the latter
was in absolute majority.

The ice conditions during the winter 1960-—1961 were fairly irregular
and periods with thin ice coating alternated with periods when the
ice broke up or ice-holes occurred. Due to this, among other things,
the course in the first part of 1961 concerning the changes in the
environmental conditions as well as the aspect changes in plankton in
some respects considerably differed from those observed during the
corresponding time in 1960.

In March 1961 a mass development of Synura uvella characterized
the plankton. In April there was a Melosira maximum and in May a
Micractinium pusillum maximum. During June and above all in July
Anabaena planctonica was tesponsible for a vigorous plankton bloom,
which in August was continued by Microcystis flos-aquae.

Macrophyte vegetation. The notes on the macrophyte vege-
tation given here exclusively refer to the conditions in the northern
part of the lake. In the bays here luxuriant stands of Equisetum fluvia-
tile, Phragmites communis, Schoenoplectus lacustris and Typha lati-
folia are expanding lakewards. The ouler front of the hyperhydate
belt usually consists of FEquisetum fluviatile, while the other species
form the shoreward part of the belt (cf. Fig. 3). In openings in the
hyperhydate stands there is a thick layer of Riccia fluitans, and Lemna
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Fig. 6. Section through the Typha-Equisetum plaur area shown in the right half
of Fig. 3.

on plaur by the author (BJORK) in eutrophic lakes in Sweden (Scania
and Sodermanland). Especially in the margin of the plaur the above-
mentioned plant species and even others form a qualitatively as well
as quantitatively well developed fringe, the parafyllion according to
THUNMARK (opp. cit.).

In Lake Trummen the paraphyllion is, however, weakly developed.
Besides the graminides forming the plaur, single specimens of the fol-
lowing plant species were observed on the Equisefum plaur shown in
Fig. 3: Bidens cernua, Calla palustris, Dryopteris cristata, Epilobium
sp., and Lycopus europaeus. Marchantia polymorpha was, however,
frequent.

Equisetum fluviatile is, together with Phragmites communis, one of
the most common hyperhydates of the lakes in central South Sweden.
From a quantitative point of view, and with respect to standing crop
as well as to shoot qualities, both species markedly react to different
environmental conditions. As to Equisetum fluviatile this is here de-
monstrated in Table 1 by means of some biometric data collected from
the lakes Fiolen, Bodasjén, Trummen, and Jdgern in order to compare
the Trummen plaur biotope with other Equisetum biotopes.

Lake Fiolen, situated 30 kmm NNW of Lake Trummen, is a typical Lobelia
lake, with oligohumic water and still fairly little affected by human activity.
It is recognized internationally as a lake to be preserved for research purposes.
For further information concerning this lake, see, e.g., THUNMARK (1931) and
MALMER (1960).

The water level of Lake Bodasjon, situated 40 km NNW of Lake Trummen,
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Table 1. Biometric data on Equisetum fluviatile from five biotopes

|
. lSampling% Water Shoots per m?
Biotope I Date | area depth |
l m? cm ‘_.___ ________________
| s [ rlow
Lake Fiolen, middle reach of east 23/8 16 28—50 9.7 3.9 136
shore. Minerogenous bottom (hard 1954
archaean morain)
Lake Fiolen, south-west shore. Mi- 24/8 16 32—51 15.8 6.6 224
nerogenous bottom (hard archaean 1954
morain)
Lake Bodasjén. Organogenous bot- 19/7 4 19—31 431 44 475
tom (coarse — fine detritus gyttja) 1955
Lake Trummen. Fixed plaur 11/8 4 0 213 329 542
1954
Lake Jégern. Organogenous bottom 12/9 2 42—50 212 267 479
(coarse — fine detritus gyttja) 1957

has been lowered several times since the 1870’s. The whole lake is now densely
overgrown by graminides, in the main by Equisetum fluviatile. The character
of the lake was originally oligotrophic.

For comparison some data from Lake Jédgern are also given. This lake is
situated in the county of Sédermanland. It has been described by THUNMARK
(1952) and given as an example of an eutrophic lake. The Equisetum sampling
was here carried out relatively later than in the other lakes. For the com-
parisons made here, this circumstance is, however, of fairly little importance.

In all the four lakes the samples have been collected in pure or
practically pure stands. From the data given in Table 1 it is quite clear
that Equisetum fluviatile grows under favourable conditions in the
Trummen plaur area. There it shows the greatest shoot density, highest
fertility, dry matter and ash weights per biotope area as well as the
highest degree of branchiness.

Results of chemical analyses of the sediments within the plaur area
in Lake Trummen will be treated elsewhere. In this connection it will
only be mentioned, that the potassium content in the lifted up young
layers of gyttja is markedly higher than in the underlying layers.

During the observation period 1951-—1964 great changes in the dis-
tribution of different macrophyte species have taken place in the
northern bays of Lake Trummen. The inner Equisetum stands and
also part of the plaur area have, for instance, been overgrown by
Phragmites. In lowered as well as in polluted lakes in south Sweden
this type of succession is very common.
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in four lakes in South Sweden. S=sterile. FF=fertile. T =total

Shoots Branches per Dry matter per m? Ash per m®
i without branched shoot S+F ;
Fertility b S+TF
! branches S+F
%o 8 T
| S+F ; p
%o min. %mean ! max. |Stems ?Branches T

29 78 1 2.3 9 7.4 0.19 7.6 1.1

30 83 1 4.5 17 14.7 0.23 14.9 2.2
9.3 13 1 29 111 668 62 730 79
61 3 1 56 170 760 217 977 137
56 39 1 7.4 42 956 19 975 127

In the last few years the innermost parts of the bays, where the
accumulated sediments reach the water surface, have in some reaches
been filled up with stones, soil and wastes and the shore line has moved
lakewards as much as 70 m. The area within which the section shown
in Fig. 6 was situated, is now also covered with a thick layer of stone
and soil.

Notes on the History of Development

During the investigation of the plaur (“floating island”) described
above, several subfossil fruits of Trapa natans L. were found in the
mud (section Fig. 6 and Fig. 7). Even if a rather large number of finds
are already known from adjacent regions (cf. MALMSTROM 1920), the
find reported here constitutes a new former habitat for the species in
question.

IFor some years the author (DIGERFELDT) has been occupied with a
fairly intensive investigation of the Post-glacial development of Lake
Trummen, based on pollen- and macro-fossil analyses and certain other
micro-fossil analyses. The profile described in this paper originates
from a reconnoitring boring made at the very beginning of this inves-
tigation.

A paleolimnological investigation of Lake Trummen, as well as of
the adjacent Lake Vixjosjon and Lake Sodra Bergundasjon, was earlier
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made by G. LUNDQVIST (1926, 1927 pp. 107—108). The principal aim
of that investigation was an examination of the composition of the
microphyte vegetation and its development during different periods,
and the conclusions concerning trophic and similar conditions that
could be drawn therefrom. On the basis of both quantitative and quali-
tative changes in the microphyte vegetation, LUNDQVIST considered it
possible to state that all the lakes investigated with regard to trophic
conditions diverged from the normal course of development. Around
the transition from the Sub-boreal to the Sub-atlantic period, changes
in the microphyte vegetation should thus have taken place indicating
not, as is normally the case, a continued meiotrophication, but, on the
contrary, a noticeable increase in the trophic potential. Furthermore,
according to LUNDQVIST, in all the lakes the mud deposited during the
following Sub-atlantic period, was dark coloured on account of the
presence of FeS. LUNDQVIST considered that the cause of the conditions
mentioned was to be found in an auxotrophication by cultural influence
in so far as there was already at that time (i.e. around the transition
from Bronze Age to Iron Age) unusually dense settlement within the
region in question, and this had led to pollution of the water of the
lakes. Later, THUNMARK (1945 a, pp. 656-—82) thoroughly examined and
criticized this investigation by LUNDQVIST, mentioned here only briefly!
and in doing so — on good grounds as it seems to the author — came
to a different conclusion. The criticism covers not only the interpreta-
tion of the micro-fossil diagrams, but also the interpretation of the
causes possibly underlying eventual changes in the microphyte vege-
tation.

The profile described by the present author makes no contribution
to this problem, but perhaps this will be possible after finishing the
present investigation. So much can already be said, however, that in
connection with reconnoitring borings undertaken covering the largest
part of Lake Trummen, a FeS colouring of the surface sediments was
observed only in the inner part of the north-western bay which has
received most of the sewage from the hospital. The FeS colouring
includes at most the upper 10—20 cm, certainly only representing the
most recent sedimentation.

The boring point is situated 50—60 m south of the section through the
investigated plaur at a distance of 40 m from the eastern shore. It lies outside
the plaur region in an accidental gap in the ephydate vegetation. The water
depth was 42 cm.
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1. 42—185 em Brown detritus mud, the lower 10—15 cm sligthly

sandy.

2. 185195 cm Brown detritus mud, very sandy.

3. 195— cm  Grey slightly muddy clay, the upper 3—5 cm rather
sandy.

The macro-fossil sampling covered 95—205 cm of the sequence. Only samples
for pollen-analysis were taken of the upper very soft mud (not the uppermost,
however).

The zoning of the pollen diagram has been carried out according to
the Scanian zone system (T. NiLssoN 1935, 1961, 1964). As is usual
in profiles situated near the shore, more or less extensive gaps in the
sequence, due to erosion and/or interrupted deposition are Lo be found.
Lven if these gaps may complicate the correlation, they are nevertheless
of great interest, as they can provide valuable criteria for the interpreta-
tion of the development of the lake itself. As aresult of the present inves-
tigation, a main diagram from the deepest part of the lake is almost
finished. With the help of this diagram, which includes an unbroken
Post-glacial zone succession, it has been possible to carry out the zoning
of the actual shore profile with a considerable degree of certainty.

According to this interpretation, there is a considerable gap between
the Late-glacial clay and the immediately superposed Post-glacial de-
tritus mud, corresponding to the Pre-boreal (zone PB), the Early Boreal
(zone BO 1} as well as a great part of the Late Boreal period (zone
BO 2). The Sub-boreal zones cover only a very small part of the
sequence. A division of these (into zone SB 1 and SB 2) has not been
considered possible, which also applies to the following Sub-atlantic
zones (into zone SA 1 and SA 2). The additional profile material that
will be available when the present investigation is finished may possibly
lead to minor adjustments, but on the whole the correlations so far
made would seem to be correct.

At the boring, a new type of sampler designed by the author (a de-
scription is in the press) was used. With the help of this sampler it
was easy to obtain sample volumes large enough for the macro-fossil
analysis. The free area of intersection of the model used amounts to
200 cm?. Each macro-sample included 5 ¢cm of the sequence; the volume
thus amounted to 1000 cm?® Washing was carried out immediately after
the return to the laboratory (net 40 meshes per inch). The frequency
of different macro-fossils has, as usual, been stated in absolute values.
In the diagram only frequent or for some other reason important or
interesting species are included.
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The quantity of coarse detritus in the samples has been determined
in accordance with the pattern of similar earlier investigations by
FROMAN (1936), SELLING (1938, 1940), and WENNER (1939). As for
practical reasons the determinations has been made after the sorting
out of the macro-fossils, the term “coarse detritus” is perhaps —- as
SELLING (1939) has pointed out — not quite correct, as fruits and seeds
must also be included in the fraction in question. SELLING therefore
suggests the term “vegetative macro-fossils” for the part of the washed
material that remains after the sorting of fruits and seeds. Normally,
this fraction diverges only slightly from the absolute amount of coarse
detritus. In spite of this, the author has chosen to use the more easily
handled term “coarse detritus”, supplemented with a reference to how
the determination has been made.

The determination of quantity includes both volume and dry weight.
The volume was determined after the material had settled for 24 hours
in water-filled bottles. The reliability of the values obtained in this way
was discussed earlier by WENNER (1939) and SELLING (1940). Here it
needs only be mentioned that the author has changed the method in the
present investigation so far as the material, prior to measuring, is also
exposed to a certain pressure with the help of a simple construction
— for the purpose of reducing the effect that the nature of the material
(“fibrousness”) certainly has at uninfluenced sedimentation (cf. WEN-
NER 1939, SELLING 1940).

The coarse detritus curve and the different fruit and seed curves are
intended to interpret the development of the lake. A prerequisite for
investigations of this kind giving good results is that they are carried
out very intensively with several borings in a profile from the shore
towards the central and deeper part of the lake. Separate borings can,
of course, give interesting information, but they rarely give a complete
picture of the development. The water depth at a given point and its
relation to the range of the different vegetation belts during a fluctua-
tion of the water level are some of the factors decisive for the way in
which this change has been registered in the sequence of layers. The
conditions prevailing during different periods in the history of the lake
may have differed, and there is rarely more than part of the develop-
ment collected in the sequence at one and the same point. Near the
shore apparently unitary changes can turn out to be of a complex
nature when followed up in a profundal direction — among other
things because traces of earlier development have here been entirely
or partially removed due to erosion during periods of low water level.
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Changes in the range of the vegetation belts, which happen occasionally
unconnected with fluctuations in the water level can further give rise
to misinterpretations if only one or a few borings are considered.

As previously mentioned, the profile described here was made for
the purpose of reconnoitring, and this must be born in mind when
interpreting it. The description will only contain the main features.

The extensive gap between the Late-glacial clay and the immediately
superposed Post-glacial mud must certainly be connected with the low
water level period, which has proved to be generally registered in the
sequence of lakes and bogs during the older part of the Post-glacial
period (cf. among others SUNDELIN 1917, LUNDQVIST 1925, T. NILSSON
1935). During this period the bottom at the boring point came to lie
above the limit of sedimentation. The deposition of mud was interrupted
and erosion of earlier deposited layers may also have occurred. A closer
dating of this period is not possible here. However, this may very well
be possible if, as is intended, the investigation is followed up in a
profundal direction to a water depth which even during the culmination
of the lowering of the water level permitted the deposition of mud, and
where the fluctuation in question ought in principle to be registered
not as a gap in the sequence, but, on the contrary, by turns of the dif-
ferent curves in the macro-fossil diagram. ‘

A comparatively high proportion of coarse detritus and mineral
matter indicates a location rather near the shore during the time im-
mediately after the beginning of mud deposition.

The decrease in the quantity of coarse detritus and mineral matter
after that can probably be interpreted as caused by a rise in the water
level proceeding into the Late Atlantic period. The question of what is
behind the marked turn of the detritus curve, as well as of several of
the other macro-fossil curves, around the level of 1.55—1.60 m, must
be left open for the present.

The interpretation of a rise in the water level, in the way mentioned
above, is generally easy and indisputable. It is considerably more dif-
ficult to decide whether an increase in the quantity of coarse detritus
is to be connected on the same grounds with a lowering of the water
level. This may be the case, but the cause may also be the normal
development of the lake, with a gradually reduced water depth due to
the proceeding sedimentation and filling-up, without any connection
whatever with changes in the water level. A combination of these two
events is, of course, also possible. A follow-up in a littoral and pro-
fundal direction is also necessary here.
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Therefore the cause of the marked increase in the coarse detritus
fraction during the latter part of the Late Atlantic period must also for
the present be left undetermined. The slight mud deposition in the fol-
lowing Sub-boreal period indicates, at all events, that during the cor-
responding time the bottom came up near the limit of sedimentation,
with the result that the deposition of mud could no longer take place or
proceeded only sporadically. Erosion may, of course, also have occurred.

The marked decrease in the amount of coarse detritus that occurred
after a culmination some time in the Sub-boreal period is certainly
connected with a new rise in the water level. A general observation may
be justified here. As has been pointed out, all frequences in the macro-
fossil diagram are expressed in absolute values. They will consequently
depend on the rate of accumulation, bul also on the degree of con-
solidation of the sediment and its water content. A certain reduclion in
all frequencies in the upper part of the sequence which is very soft and
not yet consolidated is thus always to be expected, and this is also
the case with the profile described here. It is true that an increase in
the water content begins to be noticeable around the level of 0.90—
1.00 m. However, the change is small at the beginning and proceeds
slowly; it can possibly have contributed to, but not be by any means
the main cause of, the marked decrease in the proportion of coarse
detritus and contemporary changes in the occurrence of some of the
macro-fossils.

The interpretation of the other curves in the macro-fossil diagram,
i.e. the curves for different fruits and seeds and other determinable
objects, will also be dealt with. The Scirpus curve reflects quite dis-
tinctly the two shallow water periods mentioned above; the question
about the marked turn during the first part of the Early Atlantic
period must be left open for the time being, as has previously been
pointed out. The Equisetum curve reflects only the younger period.

During the corresponding time reeds of the species in question have
spread over or occurred in the immediate vicinity of the boring point.
The retreat of these reeds enforced by the increased water depth in
connection with the rising water level in the late part of the Post-glacial
period shows up specially well in the diagram. Since it has not been
possible to obtain samples of the uppermost mud, the later development
is, unfortunately, not known. As mentioned before, the boring point is
at present situated within the ephydate belt.

Concerning the curves of the ephydates (Trapa natans, Potamogeton
natans, Nymphaea alba, and Nuphar luteum), these ought to have had
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a course alternating with the hyperhydates. However, this is not the
case, which may be explained at least partly by the fact that the
sampling point is situated rather close to the shore. Sediments deposited
within the shore zone itself or just outside a dense reed belt will often
contain in addition to fruits and seeds from the vegetation of the very
place, also a variable amount originaling from the drift. It may be that
similar circumstances have had an unsettling effect also on the present
profile.

The presence of Trapa natans (Fig. 7) always attracts special atten-
tion because of its evidence of the climate during different parts of the
Post-glacial period. Already in the oldest Post-glacial samples its fruits
appear with increasing frequency. They occur most abundantly in
layers from the Early Atlantic and the first half of the Late Atlantic
period. This occurrence certainly registers a local habitat, even if it is
perhaps partly composed of fruits from the drift, as mentioned above.
The oldest occurrence dates back to some part of the Late Boreal period.
Because of the existing gap in the sequence nothing can yet be said
about the development prior to that.

During the investigation of the plaur a fairly large amount of charcoal
was found in the mud. In connection with the macro-fossil analysis all
the charcoal has been sorted and its dry weight recorded. As can be
seen, the occurrence is concentrated to the lowest part of the mud
sequence. The charcoal most certainly originates from a dwelling-place
situated near the shore, from which it was washed out. The author
will not be able to give positive information about the age of this
dwelling-place until the present investigation is finished.

A very interesting point is that separate completely or partially
“roasted” fragments of Trapa fruits have been found in the same layer
where charcoal occurs. The explanation must be that these fragments
originate from fruits which were collected for food and brought home
to the dwelling-place, from where they were washed out at the same
time as the charcoal. The idea that the highly nutritious fruits were
used for food has been put forward several times before (cf. among
others JAGGI 1884, SUNDELIN 1920), and there is no reason to doubt
this, even if only a few direct proofs of it have so far been published.

A description of the recent plaur (“floating island”) in Lake Trum-
men has been given in this paper by BJORK. In this connection it may
finally be mentioned that in recent years separate fossil “floating
islands” have been discovered (TROELS-SMITH 1951, 1953, 1960, MAG-
NUSSON 1962, JORGENSEN 1963). In all cases their formation has been

22  Botaniska Notiser 1965.
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considered to be conditioned by a rise in the water level, an explanation
which it has also been possible to fit into the picture of the develop-
ment given by pollen diagrams and other conditions. Nevertheless, in
the account of the general conditions for the formation of a “floating
~island” terms have often been used that can easily lead the reader to
believe that the cause is always (TROELS-SMITH 1960, p. 590) or in
most cases (TROELS-SMITH 1951 p. 178) a rise in the water level. How-
ever, as has been shown, the causes can vary. Consequently, the evolu-
tionary interpretation must be made with a certain degree of caution.
In no circumstance can the formation be placed in connection with
water level fluctuations w1thout other conditions being taken into
account.
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Smaérre uppsatser och meddelanden

Ny inlandslokal i Vistergotiand for Elymus arenarius

Under en bilfird mellan Jonképing och Falkdping den 23/8 1963 fick jag fran
bilen se ett bestand av strandrag strax 6. om Leaby, Karleby s:n, Vistergotland.
Den 23/7 1964 gjorde jag en nirmare undersdkning av lokalen. Denna utgor
nu en rest av den gamla vigen Jonkoéping—Falképing, diar denna gar 6ver en
aldrig valvbro oOver ett tillflode till Slafsan. Genom en tidigare vigomliggning
har denna gamla vig kommit att ligga s. om den till 1963 anvinda. Genom
ny vigomliggning 1964 ligger lokalen helt n. om den nya vigen Jonkoping—
Falkoping. Storsta delen av Elymus-bestindet befinner sig pd omse sidor om
valvbron. Jag riknade c:a 260 blommande, och minst 50 #ldre, icke blom-
mande ax pa en areal av omkr. 15 kvim. Marken hér till garden Klévhélan,
c:a 300 m so. om valvbron. Vid mitt samtal med &garen till garden, Fru ELNA
KRALL, framgick det, att hon observerat detta gris pa platsen sedan c:a 20 ar
tillbaka. Hon visade mig ocksi pa ett gris, som hon trodde vara detsamma,
vixande c:a 50 m 6. om gdrden vid den nu privata vig, som gar omedelbart
intill gdrden, men som tidigare var den allménna vigen Jonképing—Ialképing
och fortsatte 6ver valvbron. Det var ett mindre bestdnd av Elymus pa var-
dera vigkanten med c:a 50 blommande och lika minga gamla icke blom-
mande ax.

Elymus arenarius férekommer vid Valstad, c¢:a 10 km fran nyssndmnda
lokal, men dr dir enl. kyrkoherde L. FRIDEN, god kidnnare av traktens flora,
inplanterad fér att binda flygsand. Nagon sadan forekommer ej vid Leaby-
lokalen, ej heller har man behovt transportera vigmaterial ss. sand och grus
frin annat hall, di siidant stitt till buds pa platsen. Man far val i alla fall
antaga, att Elymus hamnat pa de bada lokalerna vid Klévhalan genom antro-
pochor spridning.

Lokalen vid Valstad finns med en prick angiven i HULTENs Atlas Over vix-
ternas utbredning i Norden. Enligt uppgift fran Riksmuséet ar materialet for
denna markering uteslutande fran Valstad och ej fran Leabylokalen, som an-
nars inneslutes av kartpricken.

A. JYLLMAN



BOTANISKA NOTISER 1965 - VoL. 118 - Fasc.3 + Lunp

Notiser

Riksmuseets botaniska avdelning. Docent TycHO NORLINDH har férordnats till pro-
fessor och férestdndare for Riksmuseets botaniska avdelning.

Docentférordnande. Till docent i paleobotanik vid Lunds Universitet har férordnats
fil. dr. HHANS TRALAU.

Forskningsanslag. Statens naturvetenskapliga forskningsrad har
vid sammantride den 10 maj 1965 utdelat bl.a. foljande anslag: till doc. O. ALMBORN,
Lund, 25.137 kr. for utarbetande av en flora Over Sydafrikas lavar; till doc. KARIN
ASCBAN-ABERG, Uppsala, 22.436 kr. for studium av imperfekta dermatofyter; till
prof. K. BIORLING, Uppsala, 22.860 kr. fér fortsatta undersékningar av spontana och
nitritinducerade mutationer av tobaksmosaikvirus; till forséksledare S. BLIXT, Lands-
krona, 10.000 kr. fér genanalytiska undersékningar av irt, samt 10.000 kr. fér den
Lamprechtska Pisum-kollektionens bevarande; till prof. H. BURSTROM, Lund, 29.300
kr. for undersdkningar over verkningssidttet av naturliga och syntetiska tillvixt-
amnen; till doc. T. DENWARD, Lund, 17.036 kr. for studier 6ver Trifolium pratense
och Phytophthora infestans, samt 6.650 kr. for in-vitro-odling av vixtceller och
-véivnad for virusforsok; till prof. H. ERDTMAN, Stockholm, 60.000 kr. f6r kemotaxo-
nomiska studier inom barrtradsgruppen; till prof. F. FAGERLIND, Stockholm, 14.500
kr. for vixtmorfologisk forskning; till doc. P. FRANSSON, Lund, 2.130 kr. for studier
Over naturliga viixthormoner; till doc. LISBETH FRIES, Uppsala, 16.456 kr. for under-
sokning Over rdédalgernas niiringsfysiologi under kontrollerade betingelser; till prof.
N. Fries, Uppsala, 14.352 kr. fér studier Over viivnads- och cellkulturer hos fro-
viixter; till doc. S. FrROsT, Lund, 11.300 kr. for undersékning av accessoriska kromo-
somer och undersékning av inavlad rag; till doc. P. HALLDAL, Géteborg, 43.538 kr.
for undersdkning av fotosyntes hos alger; till doc. O. HEDBERG, Uppsala, 26.496 kr.
for vixtsystematiska undersékningar; till doc. ANGELICA VON HOFSTEN, Uppsala,
15.000 kr. for elektronmikroskopiska undersdkningar av svampar; till doc. L. HoLM,
Uppsala, 3.000 kr. for fortsatt elektronmikroskopisk undersékning av aecidiospor-
membranen hos vissa rostsvampar; till agr. dr. G. JULEN, Svalof, 7.000 kr. for fort-
satta undersdkningar rérande yttre forhallandens inverkan pa den embryologiska
utvecklingen hos Poa pratensis; till doc. A. KyLIN, Stockholm, 13.296 kr. fér under-
sokning av viixternas jonupptagning; till prof. H. LUNDEGARDH, Penningby, 7.000 kr.
for undersokningar 6ver de energikonverterande enzymsystemen i mitokondrier och
kloroplaster; till doc. BRiTTA LUNDBLAD, Stockholm, 640 kr. for insamling av vixt-
fossil av mesozoisk alder i Skane; till laborator N. MALMER, Lund, 9.124 kr. fér
vixtekologiska undersékningar i Sydsverige; till prof. J. A. NANNFELDT, Uppsala,
10.000 kr. for genomgéng av fil. dr. A. H. MAGNUSSONs lavsamling for att gora den
tillganglig for forskningen; till laborator T. NILSSON, Lund, 16.074 kr. for forskning
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rorande senkvartir vegetationshistoria i syddstra Sverige; till amanuens T. NITZELIUS,
Goéteborg, 4.000 kr. for taxonomiska och viixtgeografiska undersdkningar dven som
insamling av vissa mediterrana lignoser; till fil. lic. GERTRUD NORDBORG, Lund,
2.766 kr. for studium av sliktavgriansning och sektionsindelning i Sanguisorba; till
doc. HEDDA NORDENSKIOLD, Uppsala, 11.952 kr. for studium av fertilitetsstérningar
hos nyframstéllda tetraploider av korn samt deras upptrddande hos stammar av
olika ursprung; till doc. B. NOREN, Lund, 15.443 kr. for studier 6ver antocyanfirg-
dmnenas sammansiittning hos sliiktena Rubus och Ribes; till doc. A. PERSSON, Lund,
9.124 kr. for vixtekologiska undersokningar i Skiiralidsdalen i Skéne; till doc.
B. PETTERSSON, Uppsala, 38.028 kr. for forskning inom ekologisk botanik; till doc.
H. RUNEMARK, Lund, 14.652 kr. for cytologisk bearbetning av botaniskt material
fran Grekland; till prof. F. SANDBERG, Stockholm, 27.775 kr. for fytokemisk under-
sokning over afrikanska Strychnos-arter; till doc. R. SANTESsoON, Uppsala 4.495 kr.
for lichenologiska och mykologiska studier i USA okt.-nov. 1965; till fil. lic. S.-O.
STRANDHEDE, Lund, 2.565 kr. for filt- och museistudier av Eleocharis; till fil. dr.
GUNHILD WEIMARCK, Lund, 23.829 kr. foér skogsvetenskapliga forskningar inom Orke-
neds socken; till prof. D. voN WETTSTEIN och laborator H. ZECH, Stockholm, 28.162
kr. f6r elektronmikroskopiska undersokningar dver tobaksmosaikvirusreproduktion,
samt till doc. G. ZETTERBERG, Uppsala, 29.629 kr. {6r studier 6ver enzymmutationer
hos Neurospora och Ophiostoma.



